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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHu3anusx Poccuiickorr  ®Denepannu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO noxoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4YeOHBIMU IpenMeTamu. B Hell omnpenenstorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (U3UMKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXaroIleM MUpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueHr, ouosoruedt, pusmdeckoit reorpadueit u acrpoHomuei. lcnosb30BaHNEe U aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenue ¢pu3uku BHOCUT OCHOBHOM BKJIAJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy Kkypca (puzuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJ0XKEH P UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaius mnpeanoyiaraet UCHOIb30BaHHE TYMaHUTapHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPHUIJIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKIeHUS MPOOIIeM PallMOHAIBHOTO MPHPOIOTIONIB30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopur, poyi (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAILHON NIesTeTbHOCTH oOydatonmxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrlzeneHune B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJIEeHHE OOYy4arOIIMMHCS YMEHMSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 33]1a9 C SIBHO 331aHHOW (PH3MUECKON MOJEIBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSCHEHHWE TNPOTEeKaHWs (PU3UUECKUX SIBICHUM M MPOLIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BbI YpOBEHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo GU3MKE YYCHHMYECKUX MPAKTUYECKUX paboT U JAEMOHCTpPallMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JIEMOHCTPALMN UIS HWCCIENOBAHUS HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH ENSIMU U3Y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3sBUTHE TPEACTABICHUH O HAydHOM METOJE T[O3HaHUS U (HOpPMHUpPOBaAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHre yMEHHI OOBSACHATH SBICHUS C UCTIOJIB30BAHNEM (PU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne 3TUX Leneld oOecreyrBaeTcss PEelIeHHeM CIEAYIOIUX 3a/Jad B Ipolecce
M3YYeHHUS Kypca (pU3MKK HA YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETHUECKHE 3HAHUA [UII OOBSCHEHHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENIbIO, 3a/ay, TO0JIpa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHue (PU3UUECKOM
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, aHalM3a M  UHTEpHpeTanuu  HHPOpPMAIMH,  OMpeIesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JElaeT BBIOOp MpOBEACHUs JTabOpaTOpHBIX paboT |

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.

COJEPKAHUE OBYYEHUA

10 KUIIACC

Paszpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®dusuka — Hayka o npupoae. HayuHble METOIbI MO3HAHUS OKpYyXarouero mupa. Posb
HKCIIEPUMEHTA U TEOPHUH B MpoIlecce MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (prsmKe.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayuneie runote3sl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHITUI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.



Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuveckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHUYeCcKOoro ABmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpoOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCU CUCTeMbl KoopauHaT. ClI0KEHHE MEepEMEIICHUH 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE JBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePUATIbHOM TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHS.

KpuBonuueiiHoe naBwkeHHe. [IBMKeHHE MaTepHaJbHOM TOYKHA M0 OKPYKHOCTH C
IIOCTOSTHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEHHas CKOpocTh. llepuon m
yacToTa oOpamienus. LleHTpocTpeMurensHoe yCKOpeHue.

TexHuueckre YCTPOMCTBA MW MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABWKCHUE
CHapS/IOB, IIETTHBIC U PEMEHHBIC TIEpeIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPAIIMS KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUSI.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHIEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenune nemxenus tena, OpOIMIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJeHHUSL.

Hamnpanenne ckopocT npy IBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAYy  MYTAMHM, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPaBHbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBUKEHUs [APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus tenaa, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTenbHOcTH [anuies. Ilepsiii 3akoH HetoToHa. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwunma. IlpuHuun cynepno3unuu cuil. Bropoilt 3akon HbroToHa st
MarepuaibHOU Touku. TpeTtuil 3akoH HbroTOHA 17151 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tskectu. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTHBIEHUs
MIpU ABMKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoO€ ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHusa. [lnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHUE: NOAIIMIIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CYTHUKOB.

Jlemoncmpayuu



SIBrieHne nHEepLUUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIuH.

HeBecomocts. Bec Terna npu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHeHUE CUJI TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3NHOBOM
obpasiie, oT ux aedopmaliuu.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHUs uMIyibca. PeakTuBHOE JBMKEHHUE.

Pa6ora cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus martepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMM KHUHETHYECKOU
SHEepPruu.

[ToTennmaneHas sueprus. [loTeHnanpHas sHeprus ynpyro Ae(opMupoOBaHHOM NPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple W HENMOTEHIUANbHbIE CHIIBL. CBs3b PabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

Yrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuyeckne yCTpoiCcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMEP, MPYKHUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUU B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyenne aOCONIIOTHO HEYNPYroro yaapa C MOMOIIbIO JBYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYeCKOW JHEpruu Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MEeOpUU

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHHUS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OObBSCHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE JITHX Mozened. Macca u pasmepbl Monekyn. KosmuecTBo BermiecTsa.
[locTosiHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHH
uaeanpHoro rasza. AOCONIIOTHas TeMmIeparypa Kak Mepa CpelHell KUHETHMYECKOW SHepruu
TEIUIOBOrO JBWXKEHHUS uactul Tra3a. [llkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenaeneeBa—Kianeiipona. 3akon Jlanerona. M3omporeccsl B UACaIbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBIeHne U30MPOLECCOB: U30TEPMa,
n30x0pa, nuzobapa.

TexHudeckure yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, [TOKa3BIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpadum MOJIEKyI
OPraHUYEeCKUX COCTMHECHUMN.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, MJUTIOCTPUPYIOIINE YpaBHEHUE COCTOSIHUS UAEAIBLHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuN o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOT0 Trasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMoauHamuyeckass cucrema. BHyTpeHHsASI 3HEprusi TEPMOJAMHAMHYECKONH CHUCTEMBI U
criocoOb! e€ m3meHeHus. KonndyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
nJeanbHOTO ra3a. Buapl Termonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIyUCHHE. Y IeIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEpeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHAMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K H3ompolieccaM. [ paduueckas unTeprperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBbie Mamuubl. [IpuHnune! neiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddunmeHT monesnoro nedctBus TerioBoil MamuHbl. [ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBHSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHenune BHYTpEHHEH SHEpruu Tela MpPU COBEPIIEHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yxa, HarpeBaHue »upa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 1o aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHjeHcamws. HMcmapenwe wu  kumeHue. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HacklmeHHbIH map. YaenpHas TeroTa mapooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuanbl. I[lnaBienue u kpucramnuzauus. YienpHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYE€HUSI COBPEMEHHBIX MaTepuaioB, B TOM  YHUCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomuol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoamHammuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4YecKuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mone. Hanpsok€HHocTh 3nexktpudeckoro moss. [IpuHIuUn cyneprno3uuuu
ANEKTPUYECKUX MOJIeh. JINHNYM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabora cumin amektpocratmdyeckoro moJia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3aunmoelicTBre Ha3EKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYecKas 3alluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i yyacTka 1emnu.



DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COIIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHNUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHnia. MOMIHOCTH 3TEKTPHUECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AsieKTprudeckoi nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMieparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOk B razax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBIN pa3psia. MonHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHl, TEPMOMETP COINPOTUBIICHHS, BAaKyyMHBIH THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh COMPOTHUBIIEHUS IWJIMHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenranHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue >aeKTpOoABUKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne  SIeKTpOABMKYHIEH CHJIBI HMCTOYHHMKA TOKA U €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (akT, rumoreza, Qu3ndeckas BETUYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHMH, JuHeWHas QyHKuus, mapadona,
runep0Oona, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKUe QYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHl M HMX IPOEKIHMH Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

10



Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, muddysus, 0cMOC, TEINI00OMEH
YKUBBIX OPraHU3MOB (BMJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJd, XUAKOCTEH U Ta30B, AIEKTPUUYECKHUE
CBOICTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUALINS, TalbBaHUKA.

I'eocpagpus: BIaKHOCTH BO3yXa, BETPBI, 6apOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmMpPOMAzZHUMHAA UHOYKYUA

[ToctostHHbie MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bekrop marauTHOM MHAYKIHH. [I[pHHIMN Cyniepno3uiy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuU. KapTrHa TuHUN MarHUTHOM MHAYKLIHH MOJIS MOCTOSIHHBIX MAarHUTOB.

MarsuTHO€E MoJIe IPOBOJHUKA C TOKOM. KapTWHa JIWHMNA MHAYKIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBI[EBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ Moayib W HampapieHue. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMAarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYILAS CHUJIA UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAS CUJAa WHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYATEIbHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HME CAMOMHAYKIMH. DIEKTPOABHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJI KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJI€.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUThI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3I€MEHTAPHBIX YaCTHULl, UHIYKIMOHHAs [1€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aunmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHOM UHAYKIIUH.
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IIpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBHKYIICH CHIIBI MHIYKIIMA OT CKOPOCTH W3MEHEHHUS MAarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebarenbHast cucrema. CBoOOJHBIE MeXaHMuYeckue KoJjebanusa. [‘apMoHnueckue
konebOanus. Ilepuon, uwacrora, ammautyga U (asa koneOaHui. [Ipy)XKMHHBI MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMOHMUYecKHUX KojeOanuil. [IpeBpaienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpupiii kOHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B HUJCAIBHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHUYeCKue KoJieOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYAHOE U JeUCTBYIONIEE 3HAUCHUE CUJIbI TOKA U HANPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada W MOTPeOIECHUE AIEKTPUYECKON SHEPruu.
OKOJIOTHYEeCKHEe PHUCKM IPU IMPOU3BOACTBE HIeKTpol’Hepruu. KynbTypa ucnonb3oBaHUs
JIEKTPOIHEPTUHU B MIOBCEIHEBHON )KU3HH.

TexHuueckue ycTpoHCTBaA M MPAKTUYECKOE IPUMEHEHHE: DSJICKTPUYECKUN 3BOHOK,
TeHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIeKTporepesay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeIbHONW cUCTeMbI (TIPYKHHHBIN MM MaTeMaTU4YeCKUI
MasITHUK).

HabGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBOMCTB BBIHYKJCHHBIX KOJICOaHUI.

HaGnronenue pezoHanca.

CB0060AHBIE IEKTPOMArHUTHBIE KOJIeOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3zoHaHc npu HOCiEe0BATENIBHOM COEIUHEHHUU PE3UCTOpa, KaTYIIKHM MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUOJia MajbIX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mnepeMEHHOro TOKAa B ILENM W3  IOCIEIOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

12



MexaHnnyeckue BOJIHbI, yCI0BUs pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BoyHBL. [lomepeunsle W TpoAoibHBIE BoOJHBL MHTepdepenuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I pomKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIy4EHMS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHE, TMpeOMIICHHEe, TMoysgpu3anys, audpaknus, uaTepdeperuns. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMArHUTHBIX BOJIH. [IpyMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHNEI pagroCBs3U U TeneBuaeHUs. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno Kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHny U Juppakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJIOH M YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaXK€HHE, MPEJOMIICHHE,
noJsipu3anys, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe pacrpocTpaHeHHE CBETa B OJJTHOPOJIHOM cpefe.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epKaJie.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiienus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHbIN yros MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

Cobuparonue U paccewBaroiiye JHH3bL. ToHkKas nuH3a. DOKYyCHOE paccTOsHUE U
ONTHUYECKas cuiia TOHKOU JIUH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOM JIMH3bL. Y BETUYEHHE, TaBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTUKH.

BonnoBas ontuka. WHtepdepenuus cera. KorepeHTHble MCTOYHUKH. Y CIOBUSA
HaOII0IeHUsT MAaKCUMYMOB U MUHUMYMOB B MHTEp()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX NICTOYHHUKOB.

Hudpakius cBeta. JudpakunoHHas pemérka. YciaoBHE HaOMIOJECHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.
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TexHuueckre yCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHME: OYKHM, JIyna, QoToarnmapar,
MPOCKIMOHHBIA ammapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, AU(paKIHOHHAS
peLETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimosinHENiHOE pacnpoCTpaHEHUE, OTpPaKEHWE M IpejomiieHue cBera. OnTuyeckue
pUOOPHL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakKeHUM B JIMH3AX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habnronenue naTepdepeHnnn cpera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[TonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Ha6nronenue aucnepcun ceTta.

Paspnen 6. OcHOBBI cieMaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [locTynarsl crenuanbHOW TEOpUHU
OTHOCUTEJIbHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAIEHHE JITUHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SJHEPrUe U UMIYJIHCOM PEIATUBUCTCKON YaCTUIBl. DHEPrUs MOKOSI.

Pa3znea 7. KBantoBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEpPTUH (POTOHA C €ro YACTOTOW. DHEPTUS U UMITYJIbC
¢dhoToHa.
OtkpeiTue u wuccnepoBanue Goroadpdexkra. Ombitet A. I. CronetoBa. 3akoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.
HaBnenune cBeta. Onbitel I1. H. JIeOGenena.
XHUMUYECKOE ACUCTBUE CBETA.
Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHeHHe: (PoTodneMeHT, (OTOAATUUK,
coJIHe4Hast OaTapesi, CBETOIUO/I.
Jemoncmpayuu
D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.
Ceeroguos.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lnanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u mormnomieHne (GOTOHOB MPU MEPEXOJe aroma C
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OJIHOTO YpPOBHSI BSHEpruuM Ha Jjapyro. Buapl crekrpoB. CHekTp ypoBHEH 3HEpruuM aroma
BOJIOPO/JIa.
BounHoBbie cBOMcTBa yacTull. BosHel ne bpoitnsa. KopryckyasspHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3JIyYEHHUE.
TexHuueckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeiyaToro crexrpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOEHHS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno cocTaBa paJioakTUBHOIO M3JIyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKHMBbIE OPraHU3MBI.
OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsin sapa. MaccoBoe unciio aapa. M30Tomnsl.
Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuiibl. JledekT Macchl sapa.
Snepubie peakuuu. Jlenenue u CUHTES sEp.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOmeMbl W TMEPCHEKTHBBHI  SACPHON
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHuueckre ycTpoWCTBa W MPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi boMOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

OTansl pa3sBUTHA  aCTPOHOMMUMU. HpI/IKJ'Ia,I[HOG H  MHPOBO33PCHYCCKOC 3HAUCHUC
ACTPOHOMMUMU.

Bun 3B€3anoro He6a. Co3Be3ausl, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKEHUE.

CoJiHeYHast cucreMa.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua M 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTepHUCTUKH. JlmarpamMma «CHEKTpPalbHBIA KIACC — CBETUMOCTBY». 3BE3IBI
IJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTHY ST 3BE31 TJIaBHOM

IIOCJICA0BATCIIBHOCTH. BHyTpCHHCC CTPOCHUC 3BE3I. COBpeMeHHLIe NpeaACTaBJICHUA O
MPOUCXOKACHUHN U 3BOJIFOITUA CO.IIHI_Ia U 3BE3I. OTankl JKA3HU 3BE3 .
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Muineunsiii [1yts — Hama I'anaktuka. [lonoxxenne u neuxenne Cosnua B ['anaktuke. Turbt
ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE IBIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00ma. Pasberanue ramaktuk. Teopust
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

Maciurabnas ctpykrypa Beenennoil. Meraranakruka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM I1a30M € UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
TUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTHMHE MHpa, pOJb (U3NUEeCKO Teopuu B (OPMUPOBAHUU
MpescTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHH 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usmku 0azoBoro ypoBHs B 11 kjacce oCymIecTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMS:
SIBJICHUE, HAy4yHbIM (akT, THmnore3a, (U3MYEecKas BEIMYMHA, 3aKOH, TEOPHs, HaOIIOACHHE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKU [IOJJ00US TPEYTOJIbHUKOB, OIIPEeNICHHE TUIOIAAN IUIOCKUX GUTyp U 00bEMa Tel.

Buonoeus: snexkrpuueckue SBICHUS B KMBOM mnpupoje, KojeOaTelabHblE IBU)KEHUS B
KUBOM TNPUPOJE, ONTUYECKUE SBICHHUS B JKUBOW NPUPOJE, ACHCTBUE paJWallMM HA JKUBBIE
OpraHu3MBl.

Xumua: CTpOEHHE aTOMOB M MOJIEKYN, KPUCTaJUIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3QJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DJIEKTPOIIEpENady, TEHEPATOp NEPEMEHHOTO TOKa, AJIEKTPOJIBUTATEb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEIEeBHU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIEC PE3yIbTaThl OCBOCHUS ydeOHOTro mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOYJaIOMmErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUICKOM I'PaXKTaHCKON UICHTHUYHOCTH, TAaTPUOTH3MA,;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlUI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U pearr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
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IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh UHIMBUYAIIBHO U B CPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JCATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPUH UX JTOCTIKEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMH y4EOHO-HCCIICIOBATEIILCKONH M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpETaIUH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh AapryMEHThI JUIS JOKa3aTejlbCTBA CBOMX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMyIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOU AEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIPHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMATU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a1ad C COOJIO/IEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPA3NUYHBIX (opmarax ¢ yd€Tom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyaunﬁ " CMAT4YaTh KOH(i)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpPATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBHH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJIATh ITMO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIMYHBIX CUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO IESITENbHOCTh B 0OnacTu (pU3MKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHWBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAJIU3€ Pe3yJbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAaThCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYyYaIOIIUXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (PHU3NYECKHX MOJENel: MaTepuaabHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3NYECKHE SBJICHUSA (MPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOEHHUE XUAKOCTeW M TBEPABIX TeN, M3MEHEHHE 00bEMa Tel NpHU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY IapaMeTpaMu COCTOSIHUSI Ta3a B H30IpoIeccax, AJIEKTpHU3alus Tell,
B3aMMOJICIICTBUE 3apAJIOB;
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OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMANbHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTh; MpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBATh H3YYEHHBIE TEIJIOBbIE CBONCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprus, pabora rasa, K03()OUIMEHT IOJIE3HOTO ACUCTBHS TEIJIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh WU3YYECHHBIE SJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3WYECKUH CMBICT HCHOJb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS M €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyIupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,
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pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacCHpenesisiTh OOA3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MPOIEecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOT0 M MAarHWTHOTO TOJEH, MepHoj] M YacToTa KojiebaHwil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICIT HCMOJIb3YeMbIX BEIMYMH, HMX OO0O3HAYCHHs W E€AUHUILIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (OTOHA, TEpPHOJ IOJIypacnaja, SHEPrus CBS3W AaTOMHBIX sJiep, HpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U
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€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HaYCHNUE (PU3NIECKON BETHUUHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOro 4Hcla, HocTyiaaTrsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTh M OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpPUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3a/JlaHHON (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcu€Thl M OLICHUBATh PEAIbHOCTh MOJyYEeHHOI'O 3HAaUe€HU s (PU3NYECKON BETUUNHBI;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU JUIsl MOUCKA, CTPYKTYPHUPOBAHMsI, MHTEPIPETAllMU U MPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyvaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;
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paboTath B Ipymie ¢ BHIIOJHEHUEM Pa3JIMYHBIX COLUANBHBIX POJICH, MJIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie) /eI TeIbHOCTh YYUTEJISA C Y4€TOM
pa3/iesioB H TeM KonTp. Hpakr.
n/n Bcero o0pa3oBaTe/ibHbIE NPOrpaMMbl BOCIIMTAHUSA
NporpamMmbI padoTbI padoThI
pecypchl
Pazgen 1. PU3UKA U METObI HAYYHOTI'O ITIO3HAHUSA
YcraHOBIIEHHE JOBEPUTEIIBHBIX
OTHOLIEHUM MEXy YUUTEIIEM U €T0
YYAIAMHUCS, CTIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSATHIO
dusuka 1 MeTOIbI o
11 HAVHOTO 5 bubmuoreka [JOK yuYaluMucs TpedoBaHuN U IPOCHO
' e https://m.edsoo.ru/7f41bf72 | yuurens, npuBICUCHHIO X
MO3HAHUS i}
BHUMaHHU K 00CyXk/1aeMOH Ha ypoke
MH(pOpMaLNH, AKTUBU3ALUU UX
MIO3HABATENIBHOM NEATEIbHOCTH Yepe3
MCII0JIb30BaHNE NIOTEHIMANIA FOMOpPa
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK OO6parieHue K JUYHOMY OIBIT
2.1 Kunemaruka 5 11 patt ) y M
https://m.edso0.ru/7f41bf72 | Y4CHHKOB; BHUMAaHHUC K HHTCPECAM,
2.2 Junamuka 7 bubmiorexa LIOK Zzggzi?{lgifﬁ;;: O;ZI;ZI::){;I;/[%HHKOB'
https://m.edsoo.ru/7f41bf72 HPOSBIICHHE YUACTHS, 3A60THL K
3aKOHEIL YUCHHKY; CO3aHue (paHTa3UuHHBIX
23 COXpAHEHNs B 6 1 bubanorexa IIOK MHPOB U BOOOPa)KAEMBIX CUTYaIUil
' https://m.edsoo0.ru/7f41bf72 | wa ypoke; npusHaHue OmUOOK
MEXaHHUKE
YUUTENEM
Hroro no paszneny 18
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Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHoBbI [ToOyxenue yqammxcst cooI0aaTh
MOJIEKYJIIPHO- bubnmnoreka HOK BHMMAaHHUE K HHTEpECaM,
3.1 . 9 1
KUHETHYECKOM https://m.edsoo.ru/7f41bf72 | yBneueHusM, MO3UTUBHBIM
TEOpUU OCOOCHHOCTSIM, YCTIeXaM YUYECHUKOB;
OCHOBEI Bu6muorexa LIOK c00JII0/1aTh HA YPOKE OOIICTPUHSITHIC
32 TEPMOTMTHAMHUKH 10 https://m.edsoo.ru/7f41bf72 | HOPMBI MOBEICHUS, ITPABUIIA
OOIIEeHHsI CO CTAPIIUMH U
CBEPCTHHKAMH, IPUHIIMITEI YIeOHOM
JUCITUTUIMHBI B CAaMOOPTaHU3aI[uN
[TpuBeueHe BHUMAHUS
ArperarHble 00ydJaronmxcs K NEHHOCTHOMY
COCTOSIHHS bu6nnorexa IJOK aCleKTy M3YTaCMbIX Ha ypOKax
33 | pemeorsa. > https:/m.edso0.ru/7f41bf72 | *B/ICHMH, OPraHusalms uX padoTs ¢
MOJIy4aeMoi Ha ypoKe COLUaIbHO
Da3s0BEIE MEPEXOEI 3HAYUMOU MHpOpMaIen —
WHULMUPOBAHUE ee 00CYXKIeHuS,
BBICKA3bIBaHUS yUAIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBO/Y, BBIPaOOTKH
CBOEro K HEell OTHOLICHUS
Hroro mo pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmorexa [IOK Hcnonp3oBanre BOCIUTATEIBHBIX
4.1 DJIeKTpOCTaTHKA 10 1 .
https://m.edsoo.ru/7f41bf72 | Bo3mMoxkHOCTEM CoaepKaHUs
yueOHOro npeaMeTa yepes
[TocTosHHBII JEMOHCTPAINIO 00yJaIONIMCs
4.2 JIIEKTPUYECKUI 12 bubmorexa LIOK PUMEPOB OTBETCTBCHHOTO,
ToK. Toku B https://m.edsoo.ru/7f41bf72 | TpaxIaHCKOro MOBEACHNUH,

Pa3JIMIHBIX Cpeaax

MIPOSIBJICHUS YEIIOBEKOIIOOUS
no0pocepAeyHOCTH, Yepe3 oI00p
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COOTBETCTBYIOLIUX TEKCTOB IS
YTEHUS, 3a/1a49 JJIs1 PEeLICHHUS,
npOOJIEMHBIX CUTYalui st
o0CyXJIeHUS B KJlacce uepes Kelic-
TEXHOJIOTUH, METOJ MO3TOBOTO
mTypma, mpooiieMHoe o0ydeHue,
e0aTsl.

IIpuMeHeHne Ha ypoke
MHTEPAKTUBHBIX POPM pabOTHI ¢

00yJarouMucs
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB 10 68
I[MPOI'PAMME
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11 KUIIACC

Ne HauMeHoBaHHe KoaudecTBO yacoB
duexkTpoHHble (U poBbIE) JesITeJIbHOCTh YUYUTEJISl C Y4eTOM
n/n pa3/iesioB U TeM KonTp. IMpakr.
Bcero o0pa3oBaTejibHbIE PeCypChl NporpaMMbl BOCIIUTAHUS
NporpamMmbI padoTbI padoThI
Paznen 1. DJIEKTPOIUHAMUKA
[IpuBneyeHne BHUMaHMS
00ydJaronuxcs K NEeHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aIins ux paboThI ¢
MarauTHOE ToJe. o
bubnuoteka [JOK MOJTy4aeMO# Ha YPOKE COIMaJIbHO
1.1 DJIEKTpOMarHuTHa 11 1 . .
https://m.edsoo.ru/7f41c97c 3HaYMMO# HHOpMAITHEH —
S UHAYKIUS
WHULIMHPOBAHUE €€ 00CYKICHNUS,
BBICKa3bIBAHUS YHAII[TUMHUCSI CBOETO
MHEHHSI 110 €€ TIOBOJTY, BBIPaOOTKH
CBOET0 K HEH OTHOIICHHUS
Hroro mo pazgeny 11
Pazpgen 2. KOJIEBAHUSA U BOJIHBI
MexaHudeckue u I1o6 €HUE y4JaluXxcs cOOII0IaTh
91 9 bu6nmoreka [IOK YA yaat A
. IJIEKTPOMAarHUTHBIE BHHMaHHE K HHTEpecaM,
P https://m.edsoo.ru/7f41c97c P
KoIeOaHus YBJICUEHHSIM, TO3UTUBHBIM
Mexaguueckue u 0C06CHHOCT5{M, YCIIEXOB yIIeHI/IKOB;
bubmuorexa [JOK
22 :)HeKTpOMarHI/ITHLIe 5 1 h // d /7f41 97 C06J-HO,H3.TB Ha ypOKe 061HerI/IH}ITLIe
BOJIHEI Ltps://m.eds0o.ru core HOPMBI TOBEJCHUS, TpaBUiIa
BuGmiorexa 1{OK 0OIIIeHUs CO CTAPUINMU U
2.3 OnTrka 10 CBEPCTHHKAMH, IPUHIIUIILI YIeOHOM
https://m.edso00.ru/7f41c97¢ p » HPUHLIMTIBL Y4
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JAUCHUIINIMHBL 1 CaMOOpraHu3aiu.

Hroro no pazneny
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Paszen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIb

HOCTH

Hcnonp3oBanne BOCIIMTATEILHBIX
BO3MOJKHOCTEHN COJIep KaHUs
yueOHOro npeaMeTa yepes

OcHoBBI JIEMOHCTpAINIO 00yJaroIIMCs
31 CIIelIMaIbHO N 4 1 bubnuoteka [JOK MIPUMEPOB OTBETCTBEHHOTO,
TCOPHH https://m.edsoo.ru/7f41c97c IPa)IaHCKOTO MOBEICHHUS,
OTHOCHUTEIILHOCTH MIPOSIBIICHUS YEJIOBEKOIOOUS 1
JI00pocepIeuyHOCTH, Yepes moadop
COOTBETCTBYIOIIUX TEKCTOB IS
YTCHHS
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
41 DJIEMEHTHI 6 bubnuoreka [JOK OO0paieHne K JMIHOMY OTIBITY
KBAaHTOBOW ONTHKU https://m.edsoo.ru/7f41c97c YYICHHKOB; BHUMAaHHUEC K HHTEpECaMm,
Buborexa [IOK YBJICYEHUSM, TIO3UTUBHBIM
4.2 Crtpoenue atoma 4 https://m.eds00.ru/7f41c97c 0COOCHHOCTSIM, YCIIEXOB YUYEHUKOB;
— : MPOSIBIICHUE Y4acTusl, 3a00ThI K
YUEHUKY; co3aHue (haHTa3UMHBIX
43 ATOMHOE PO 5 Bubnmnorexa [IOK MHPOB U BOOOPa)KaEMbIX CUTYaIUil
https://m.edsoo.ru/7f41c97c Ha ypoKe; MPU3HAHUE OMTHOOK
YUUTEIEM.
Utoro mno pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1

OneMeHThI
aCTPOHOMMHU U
acTpopU3NKI

bubnunoreka [IOK
https://m.edsoo.ru/7f41c97c

I/IHI/ILII/II/IpOBaHI/Ie " IO AACPIKKaA
HCCIeI0BaTeIbCKON IEATEILHOCTH

06y‘-IaIOIJ_II/IXC$I B paMKax peajin3daliuun
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MMU UHAUBUIYaJIbHBIX U TPYIIIOBBIX
UCCJIE0BATENIbCKUX IIPOEKTOB, UTO
JIaCT y4alIuMcsi BO3MOKHOCTb
IPUOOPECTU HABBIK
CaMOCTOSITEIBHOTO PELICHUS
TEOPETUYECKON MPOOIIEMBI, HABBIK
reHepUpOBaHUs U 0POPMIICHHUS
COOCTBEHHEIX HJICH, HaBBIK
YBQ)XUTEJIBHOTO OTHOLLIEHUS K UY)KUM
uzaesiM, 0o(poOpMJICHHBIM B paboTax
JIPYTUX HCCIIeIOBaTeNEi, HABBIK
MyOJIMYHOTO BBICTYIIJICHUS TIepe]
ayJIuTOpUeH, apryMEHTHPOBAHUS 1
OTCTaWBaHUS CBOEH TOUKH 3pEHUS
yepe3 UCMOJIb30BAHUM Ha YPOKax
IPOEKTHOI'0 METO/1a,
UCCIIEI0BATENBLCKOTO METO/Ia,
TEXHOJIOTUU Pa3BUTHS KPUTHUECKOTO
MBIILIEHUS.

Uroro no pazneny

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1

O06o0maroiiee
MMOBTOpPEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hcnosib30BaHue BOCITUTATEILHBIX
BO3MOYKHOCTEH COIepIKaHUs
y4eOHOT0 TpeaMeTa uepes
JIEMOHCTPAIHIO 00YJaOIIMMCS
MPUMEPOB OTBETCTBEHHOTO,
IPaXkITaHCKOTO TIOBEJICHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOUS
no0pocepAeyHOCTH, Yepe3 o00p
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COOTBCTCTBYIOIIINX TCKCTOB JIA
YTCHUAA, 3a4a4 IJId PpCIICHUA,
MPOOJIEMHBIX CUTYAIUH IS
o0CyXJIeHUS B KJlacce uepes Kelic-
TEXHOJIOTUH, METOJ MO3TOBOTO
HITYypMa, IpoOeMHoe 00ydeHue,

nebaThl
Hroro no pazgeny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
YACOBIIO 68
ITPOT'PAMME

31




32



MyHununaipHoe OroKeTHOE 001e00pa3oBaTeIbHOE YIPEKICHUE
«Cpennsist odmeo0OpazoBarenpHas mkoaa Ne 31y

Pabouas mporpamma yueOHOTO IIpeMeTa
XUMMUs
st 10-11 kimaccos

CPOK peanr3aluy NporpamMmebl: 2rojia

CocraBUTeNb:

[Terymunckas E.E.,
yuutenab xumun BKK

r.Anrapck 2023r.
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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOeHHS  (efepalbHO  00pa3oBaTelIbHON
nporpaMmsl cpegHero oodmero oOpasosanus (POII COO), npeacrasineHHbix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranuzanusax Poccuiickort deneparmm,
peann3yoImx OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MM0JIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAX0/JOB K pa3palOTKe MporpaMMbl MO XHMHH, K OIpPEACNCHUI0 oOImen
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Oy4arOIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE I10JI0KEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOYy4YeHUs H
TpeOOBaHUH K YPOBHIO TTOJITOTOBKHU BHIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, [OJy4aeMoOe€ BBITYCKHMKaMu  0011eo0pa3oBaTesbHOM
OpraHW3aIliM, SBISICTCS HEOThEMJIEMOW dYacThlo WX oOpa3oBaHHOCTH. OHO  CIIy)KHUT
3aBepUIAIOINM STallOM peaju3aldyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIICHHMSI K CBOEMY 3J0pPOBBIO U
pUpoaHON cpeze. Peanusyercs xuMuueckoe 00pazoBaHue 00y4aromMXcsi Ha YPOBHE CPETHETO
o0mero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMHUs», COJEpKaHUEe U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MporpaMMe MO XUMHU € Y4ETOM crenupuKd HayKu XUMHH, e
3HAYEHUS B MO3HAHUU NMPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKe C YUYETOM OOIINX
1enei ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPETHEro OOIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK Urpact OCO6YIO pOJib B COBpeMCHHOﬁ
OUBUIM3allUM, B CO3JaHHNHN HOBOH 0a3bl MaTCpI/IaJIbHOﬁ KYJIBTYPBI. Ona BHOCHUT CBOM BKJIaJd B
q)OpMI/IpOBaHI/IC pallOHAJIbHOI'O HAYYHOT'O MBIIIJICHUSA, B CO3JaHUC LCIIOCTHOI'O MMPEACTABIICHUA
00 OKpYyXKaromeM MHPE KaK O €ANHCTBC IMMPUPOJALI U YCIIOBCKA, KOTOPOC (bOpMI/IpyeTCH B XUMHH
Ha OCHOBC IMOHHMAaHUS BCHICCTBCHHOT'O COCTABA OKPYXKAIOMICTO MHUPA, OCO3HAHHA B3aMMOCBA3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIaCTSIMU MMPUMCHCHUI.

TecHo B3auMMOAEWCTBYS C JpYIMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThbI0 MHPOBON KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaKk Hayka cO3MJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHHe INI0OANbHBIX MPOOJeM YCTOMUYUBOTO Pa3BUTHS
YeJIOBeUeCTBA — CBIPHEBOM, DSHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTUYECKOM O0e30MmacHOCTH U
OXpPaHbI 3J0POBBSI.
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B cootBercTBMM ¢ OOmMMMH HENsIMU U MPHHLUUIAMU CpenHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3Y4EHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUEI.

CocraBnsiommmMu  nipeamera «XUMHsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «OO0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HaYKU: cCHCTEMa 3HAHUM 110 HEOPraHWYECKOW XUMUU (C BKIOUEHUEM
3HaHMW U3 OOIIEH XMMMM) U OpraHndeckoil xumuu. GopMUpOBaHNE JTaHHOW CHCTEMbI 3HAaHUMN
IpU M3YYEHUU NpeaMeTa O00ecleyuBaeT BO3MOXHOCTb PACCMOTPEHHUS BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHI XUMUH.

CrtpykTypa conepkanusi KypcoB — «Oprannueckas xumusi» u «OO0IIas u HeopraHuvecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOTO IMOJX0J[a K W3YYCHUIO
y4eOHOTO Marepuaia U OOYCIIOBJIEHA HMCTOPUYSCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHHA Ha
OTIPENICIEHHBIX TEOPETHYCCKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XWMHU BEIIECTBa
paccMaTpuBalOTCS HAa YPOBHE KIACCHYECKOW TCOPUH CTPOCHHS OPraHWYECKHX COCJMHEHUH, a
TaKk)Ke Ha YPOBHE CTEPEOXUMUYCCKUX W IJICKTPOHHBIX MPEJICTABICHUNA O CTPOCHUH BEIIECTB.
CBeneHusi 00 M3y4aeMbBIX B Kypce BEIECTBaX JAOTCS B PAa3BUTHU — OT YIJIICBOJOPOJIOB JIO
CIIOXHBIX OMOJIOTUYECKH AaKTHBHBIX COEQUHEHHH. B Kypce opraHmueckoil XMMUU MOIy4arOT
pazBuTHe CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IEro oOpa3oBaHHs TEpBOHAYAIHHBIC
MIPEJICTaBJICHUS] O XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEILIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUECKOW PEaAKIUU.

[lox HOBBIM yIJIOM 3peHHs B IpeaMere «XuUMHus» 0a30BOTO YpOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHUYECKU MaTepuanl u
(bakTosoruueckue CBEICHHUS O BEIIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast © HeOpraHuyeckass XuMus» 00ydaroIUMCs MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX U METOJIOJIOTUYECKUX IO3UIINH,
riy0xXe MOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00OoOmiaroieit 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI 0 BaKHEHIIMX BeLIECTBaX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKXKE 0 XUMUYECKUX PeaKIHsX, UX CYLIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11 KkjaccoB aleMEHTaMu — COJEpXKaHMs, HMEIOIIUMU
KYJIbTYpPOJIOTHYECKUH M TNPHUKIATHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAaHMIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, pacKpblBaloT €€ pojb B II03HABaTEIbHOW U
MIPAKTUYECKON JEATEIIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUH XMMHH, MOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOsieMax, CBA3aHHBIX ¢ XMMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIs MONOJHEHUs 3HAHUM, perieHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX MCCIIEOBATENbCKUX 334ad. B 1ienoM coxepikanue
y4eOHOoTo mpeamera « XUMHsS» JaHHOTO YPOBHS M3Y4EHHUS OPUEHTHPOBAHO Ha (hOpMHUpOBaHHE Y
oOyJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMAaHUS (PUIOCOPCKUX HICH, TAKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOI0 U OPraHUYecKOro Mupa, 00yCIOBIEHHOCTb CBOMCTB

35



BEILIECTB UX COCTABOM U CTPOCHHUEM, II0O3HABAEMOCTh IIPUPOIHBIX SIBJICHUM ITyTEM 3KCIIEPUMEHTA
U pCHICHUMA HpOTI/IBOpe‘-H/Iﬁ MCKY HOBBIMU (baKTaMI/I U TCOPCTUUYCCKUMU TPCANIOCLIJIKAMU,
OCO3HAHME POJM XMMHUHU B PEIICHUH KOJOTMUYECKHX MpoOsieM, a Takke mpodiieM cOepekeHust
OHEPICTUYCCKUX PECYPCOB, ChIPbiA, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTcpuajoB.

B mnnane pemieHuss 3ajad  BOCHMTAHUS, Pa3BUTHUS U COLMAIM3ALUM  OOYYarOLIUXCS
MNPUHATBIE MPOTPAMMONM MO XUMHUHU MOJXOJAbI K OIPEAEICHHUIO COJEp)KaHUS M IOCTPOEHUS
IpeaMeTra npeaycMaTpuBaroT (POPMHPOBAHHE YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUH, UMEIOLINX
0a30BO€ 3HAUEHHE IS PA3IMYHBIX BHJIOB JEATEILHOCTH: PELICHUS POOIeM, ITONCKA, aHAIN3a U
00paboTkM HUHpOpMAIMH, HEOOXOJUMBIX JUIsI MPUOOPETEHHUs OIbITa MPaKTHYECKOH U
HCCIIEIOBATENIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUMU.

B npaktuke npenoaaBaHusl XMMUN KaK HAa YPOBHE OCHOBHOTO 00I11er0 00pa30BaHus, Tak U
Ha ypOBHE cCpeAHero oOmero oOpa3oBaHMs, IpU  ONPEAEICHUU  COJAEPKATEIbHOU
XApaKTEPUCTUKM LEJIEH W3ydeHUs IpeaMeTa HaIpaBJICHUEM IEPBOCTEIIEHHON 3HAYMMOCTHU
TPaJAWLMOHHO TMpHu3HAETCsl (OPMHUPOBAHME OCHOB XHMHUYECKOM HAayKH Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOH KyJabTypbl. C METOAWYECKOW TOYKM 3pEHHsS TakKOM MOJIXOI K
ONIPENIETICHUIO LIeJIEH N3YYEHHUSI IIPEIMETA SABJISIETCS BIIOJIHE OIIPaBJaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMH IICISIMH M3Y4YCHHUsS NpeaMmera «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (OpMHUPOBAHHE CHCTEMBl XHMHUYECKMX 3HAaHUWA KaK BaKHEHIIEH COCTABIISIONICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpA, B OCHOBE KOTOPOH JeKaT KIIOYEBBIE MOHSATHUS,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPHUH XHMMHH, OCBOEHHE sI3blKa HAyKH, YCBOCHHE H
MMOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0O0O0OIIEHNII MHPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (opMuUpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHUS BEIIECTB U
XMUMHUYECKUX pPeaKlUUid, HeoOOXOIUMBIX ISl MPUOOPETeHUsS] YMEHHM OpPHUEHTHPOBATHCS B
MHUpE BEUIECTB U XUMHYECKUX SBJICHUIN, UMEIOLINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MTOBCE/THEBHOM JKU3HH;

e pa3BUTHE YMEHHH U CIOCOOOB JAESATEIBbHOCTH, CBSI3aHHBIX C HaONIOJEHUEM U
OOBSCHEHUEM XUMHUYECKOTO SKCIIEPHUMEHTa, COONIIOIEHUEM TpaBUil 0€30MacHOro
oOpallleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copeprkarenbHas XapaKTEepUCTHKA LieJied W 3aJa4 U3Y4EHHs NpeaMeTa B
MporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero oOpaszoBanHus. CerofHss B TMpENoJaBaHUU XUMUU B OoJblen
CTeMeHH OTAAETCS TPEANOUYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOydeHwus,
OpUEHTHUPOBAaHHOW Ha TOJATOTOBKY BBIYCKHHUKA OOIIe00pa3oBaTenbHOW  OpraHu3allvy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMI, a (DYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCcO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHHUS 3HAHUHM M MPUMEHEHUS UX B PEANbHOMN >KU3HU ISl PEIIeHUs
MPAKTUYECKUX 3a7a4.
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B cBmu ¢ stuMm Inpu H3YYCHHUU MPCIAMETA «XUMUS» AOMUHHPYIOLICC 3HAYCHUC
NpHOOPETAIOT TAaKKe IIeIN M 33/1a9H, KaK:

aganranus O6yanOIHHXC$I K YCJIOBUAM JUHAMHUYHO Pa3sBUBAOICTOCH mupa,
(dhopMHpOBaHHE WHTEIUICKTYyalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHMUIO,
COTPYAHHUUYCCTBY, CaMOCTOATCIbHOMY HNPUHATUIO TI'PaMOTHBIX peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyalluAX, CBA3AHHBIX C BEIICCTBAMU U UX ITPUMCHCHUCM

dbopmupoBaHre y O0Oy4YalOMMXCS KIIOYEBHIX HAaBBIKOB (KIFOYEBBIX KOMIIETCHIINH ),
HMMEIOLUX YHUBEPCAIbHOE 3HAUEHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUs TPo0dIieM,
MOMCKa, aHanu3a W 00paboTku uHMOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NEeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JJI OLIEHKH C
MO3ULMHI HKOJIOTUYECKON 0€3011acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOHYIO CPELY;

Pa3BUTHUC MMO3HABATCIIBHBIX MHTCPCCOB, MHTCIICKTYAJIbHBIX U TBOPYCCKUX cnocoOHoOCTEMH
oOyyarouuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNMPUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C )KN3HCHHBIMU l'IOTpe6HOCT${MI/I, HCII0JIB30BaTh COBPEMECHHBIC I/IH(i)OpMaLII/IOHHBIe
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHOM HHPOPMAIIMH XUMUYECKOTO
COZICPIKaHHUS;

(dbopMupoBaHHE U pa3BUTHE Y 00YUYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOMIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOJMMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAampaBiICHHOCTH
XUMHHM, €€ BaXHOH pOJIM B  pEIIEHUH TJI00AIbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPO/IOIOIE30BAHNUS, TOMOJIHEHUSI SHEPTeTUUYECKUX PECYpPCOB M COXPAHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpPEKHOTO OTHOLIECHUS K TMPUPOJE U CBOEMY
3JI0pPOBbIO, @ TAKXKE€ MPUOOPETEHUS OIbITa UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUN Ui MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMHU SIBICHUSAMHU.

B yuebnoMm muane cpeanero oOmiero oOpasoBaHus mpeamMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeIMeTHOM 06macTi «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yncIO 4acoB, OTBEAEHHBIX JIJIS M3YyYeHHs] XUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpaszoBanusi, cocraBisieT 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Henmemo), B 11
knacce — 34 vaca (1 gac B HeJento).

COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHH
[Ipenmer opraHnyecko XuUMUU: €€ BO3HUKHOBEHHE, PAa3BUTHE U  3HAUCHHUE
B IIOJIyYEHUH HOBBIX BEILIECTB M MaTepHaloB. TeopHus CTPOCHUs OpPraHUYECKUX COECAMHEHHH A.
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M. BytnepoBa, e€ ocHOBHbIE MOJIOXKEHHUS. CTPYKTypHBIE (OPMYIBI OPraHUYECKUX BEIIECTB.
FOMOJIOFI/ISI, HU30MCpUs. XuMHuyeckas CBSI3b B OpraHu4eCKuXx COCAMHCHUAX — OJAHWHAPHBIC H
KpaTHbIE CBS3H.

[IpencraBnenue o KnaccUpUKAIMKA OPraHUIECKUX BenlecTB. HoMeHKIaTypa opraHuueckux
COeIMHEHUI (cucTemaruyeckas) M TPUBHAIbHbIE Ha3BaHUS BaKHEHIIMX MpeACTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

9KCHGDI/IMGHT8,JII)HI)IC MCTOAbI M3YYCHHS BCIICCTB U HX HDGBD&IIIGHPIFI: O3HAKOMJICHHUE C

o0pa3maMu OpraHMYECKUX BEIIECTB M MaTepHalaMH Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYeCKUX BEIIECTB, HAOIIOJEHWE W OMHCAaHHE JACMOHCTPAMOHHBIX OIBITOB  IIO
MPEBPALEHUIO OPraHUYECKUX BEILLECTB MPU HarpeBaHuu (IJIaBjieHre, O0OYyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTHYECKMH psA. MeraH M 3TaH — MpocTennine
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MUECKHEe M XUMHYECKHE CBOWCTBAa (peakiuu 3aMelleHus u
TOpEHUs), HaX0Xk/I€HNE B IPUPO/IE, MOTYYEHNE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psil. DTUIIEH U MPONMIIEH — MpOoCTeHIne
MIPE/ICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBONCTBa (peakiuu TUAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3ALINN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaXHEHIINE XUMHYECKHE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHMS, TOMOJIOTUYECKHH psa. ALeTuieH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. beHsois: cocraB, crpoeHue, (pU3MYECKHE W XHMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJydeHHE W MpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpo8aHus), noayienue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTHuyeckass  CBf3b  MEXAY  YIVIEBOJOPOJAMH,
MIPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKH YIIeBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedrp u e€ mnpoucxoxnenue. CnocoObl TniepepabOTKH HEPTH: TMEperoHka, KPEKUHT
(TepMuYecKuil, KaTaaTUTHUYECKUil), muposu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIbHbIE METO/bl M3YUYEHUS] BELIECTB U WX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3liaMu MmiIacTMacc, KaydyKoB U pe3uHbl, kKoJulekunu «Heptb» u «YT0ab», MOAEINPO BaHNE
MOJIEKYJI YIJIEBOJOPOJIOB U TaJIOT€HOMPOU3BOJHBIX, IPOBEICHUE NPAKTUYECKONH pPabOThI:
MOJIYyYEHHUE 3TUIICHA U U3yYEHUE €r0 CBOUCTB.

Pacué€rnbie 3aauu.

Bbrunciienuss 10 ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA
MCXOJIHOTO BEIIEeCTBA WJIM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJTHBIX BEUIECTB WM TIPOJIYKTOB PEAKIIUH ).

Kuciopoaconep:kamye opraHudecKkne coeTnHeHn st

[IpenenvHble OJHOATOMHBIE CHHPTHI. METAHOI W ATAHOJ: CTpOCHHE, (DU3UYECKHE W
XUMUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH METalIaMH, TaJOrC€HOBOJIOPOJAMH, TOPECHHUE),
npuMeHeHue. BoopoiHbIe CBSI3M MEXKIy MOJICKYJIaMH CIIUPTOB. JleficTBre MeTaHoIa U 3TaHOoJIa
Ha OpraHu3M YeJIOBeKa.
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MHOroaToMHbIe CHUPTHL. JTWICHTTUKOIb W TJIHIEPHH: CTpoeHHe, (usnyeckue u
XMMHMUYECKHE CBOMCTBA (B3aMOAEHUCTBHE CO IIEI0OYHBIMU METAJUIAMM, KQUECTBEHHAs pEaKLMsl Ha
MHOTOAaTOMHbIE CHUpThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHA U
STUJICHTJIUKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbI, (PU3MYEeCKHEe M XHMHUYECKHE CBONCTBA. TOKCHYHOCTD
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DopManbIeTHA, aUETAIbICTHI: CTPOCHHE, (QHU3UUECKUE W
XMUMHMUYECKHE CBOWCTBA (PEaKLMM OKHMCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE DPEAKIIMH),
[IOJIy4Y€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpeeTbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAsE U YKCYCHasl KHCIJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHe CBOMCTBA (CBOMCTBA, O0IIME JUIsl Kiacca KUCIOT, peaKus
sTepuduKanmm), MoyyyeHue u mnpuMmeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HX MOIOLIEE ACUCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiIacCu(PpUKAIUs YrJIeBOJI0B (MOHO-, TU- U TIoJIMcaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYECKHEe U XHUMHYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunom Mmeau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBieHHe, OpoKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPO/IE,
pUMeHeHue, buosnoruueckas poib. otocunte3. pykTo3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmionosa kKak nmpupoaHbie nojguMepbl. CTpoeHHe Kpaxmallia U HEeJUTIONI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJA0M).

OKCIIEpUMEHTANIbHBIE METOJIbl M3Y4YeHMs] BEUIECTB W MX MPEBpPAILEHHUI: MpoBeIeHuE,
HaOIOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHHUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe dSTaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
cnupTOB (B3amMojielicTBHe riuiepuHa ¢ ruapokcuaomM wmeau(ll)), ampaerumoB (OKucIeHHE
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) m rumpoxcumom wmeau(ll), B3ammoneiicTBue
KpaxMajga C HOJOM), IPOBEIEHUE MPAKTHUECKONW paldOoThl: CBOMCTBA pPACTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3a1aun.

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEaklMd MO HM3BECTHBIM Macce, 00BbEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OPraHndeckie COeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aMmpOoTepHbIe OpraHnyecKrue coequHeHus. OU3NYECKue 1 XUMUYECKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3Haue€HHE AMUHOKHCIOT.
Ilenrtuabl.

benku kak TpuUpOJIHBIE BBICOKOMOJEKYISIpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: THUAPOIM3, ACHATypaIus,
KaueCTBEHHBIE PEAKIINH HA OCIKH.

OKCIIEpUMEHTAILHBIE METOJIbl M3YYCHHs BEIECTB M WX MPEeBpalleHWui: HAOMIOJeHUE U
OTIMCaHWE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalusi OENKOB IMpPU HArpeBaHUM, IIBETHBIC
peaxiuu OeIKoB.

BricokomoiieKyJIsIpHbIe COeIMHECHHS
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OCHOBHBIC IIOHATUS XHMHHU BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD, IOJIUMCD,
CTPYKTYPHOC 3BCHO, CTCICHL IOJIMUMCPpHU3AlUN, CPCAHASA MOJICKYJIApHAas Macca. OcHOBHBIC
MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — [noJiMepusalus U NOJIMKOHACHCA .

SKCHCDI/IMCHTEUIBHLIC METOJIbl M3YYCHHUS BEIISCTB M MX IPEBPAIICHUN: 03HAKOMIICHHE C

oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAyIyKOB.
MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXIpeIMeTHBIX CBSI3eM MpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUHN, SBIISIOMIMXCS CHCTEMHBIMU TSI OTACJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: SBJICHHE, HAy4dyHbI (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccudukaius, TMNepUOTUIHOCTh, HAOIIOJICHUE, WU3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusnka: MaTepusi, PHEPTrusi, Macca, aToM, JIEKTPOH, MOJIEKYia, YHEPreTHUYECKUI YPOBEHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHE BEIUUYMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: kmerka, opranusMm, Ouocdepa, oOMEH BemecTB B Opranm3Me, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBObl, )KUPHL, (DEPMEHTHI).

['eorpadus: MmuHEpaBl, TOPHBIE TIOPOIBI, TIOJIE3HBIE NCKOTTAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorus: MUIEeBbIe TPOIYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHUs, MOOIINE CPEJICTBA,
JIEKAapCTBEHHBIC M KOCMETHUYECKHE TperapaThl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETUUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI XMMHH

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTHyecKue YpPOBHH, MOJAYPOBHU. ATOMHBIC OpOUTaNH, s-, P-, d- anemeHTbl. OCOOCHHOCTH
pacnpesiesieHus: 3JEKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuognueckuit 3akoH u Ilepmoanueckas cuctemMa XUMHYECKUX 3ieMeHTOB [l
N. MenpeneeBa. CBsi3b NEpUOIUYECKOTO 3akoHa W Ilepuonnueckoil cHCTEMbl XUMUYECKHUX
anementoB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaM U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKash CBS3b. Buabl XUMHYECKOW CBSI3U (KOBAJEHTHAs
HEMoJIApHas U TOJspHAasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTIOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNeKTpoOoTpULaTeNbHOCTh. CTeneHb OKUCIIeHNs. FIOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonarue o nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBas 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHuueckux coenuHeHuidl. HomeHknatypa HEOpraHHMYECKUX
BellecTB. ['eHeTnueckass CBSI3b HEOPraHWYECKUX BEILECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCaM.
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Xumnueckas peakuusa. Kiaccuduranus XUMHUECKMX pPEaKIMH B HEOPraHUYECKOW W
OpraHMYECKON XMMUU. 3aKOH COXPaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS
SHEPrUM IPU XUMHUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3iIu4HbIX (hakTopoB. OOpaTHMbIE pPEaKIHH.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOLIME HAa COCTOSIHHUE XMMHYECKOIO DPABHOBECHS.
[Ipunnun Jle Hlarense.

Onexrponautnueckas auccouuanusa. CunbHble U ciadble 3eKTposuTsl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KHUCIIasl, HEMTpallbHAasl, HIEI0YHAs.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCIIEpUMEHTAJIbHBIE METO/Ibl HM3YYEHHs BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpaLus

tabmui «llepuoanueckas cuctema xumudeckux nsiaeMeHtoB [I. WM. MennaeneeBa», u3ydeHue
MoJIenein KPUCTAJUIMYECKUX pELIETOK, HabJ0IeHNe
1 OTMCAaHKE JEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OIBITOB (Pa3yioKeHHE MEPOKCHIAa BOJIOPOA B
MIPUCYTCTBUM  KAaTAJIM3aTOpa, OIPENEICHUE CpeAbl pacTBOPOB BEHIECTB C  ITOMOIIBIO
YHUBEPCAJIbHOTO MHAWKATOPA, pEaKlMd MOHHOTO 0OMEeHa), MpOBEACHNE MPAKTUYECKONH pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOM peakium.

PacuérHele 3a1auum.

PacuéTel o ypaBHEHUSIM XUMHUYECKUX PEAKIUi, B TOM YHCJIE TEPMOXUMUYECKUAE PACUETHI,
pacy€ThI C UCTIOB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckast xumus

Hewmerannsl. [Tonoxenue nemerannoB B [leproanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHMsI aromMoB. (Du3nWyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponsi HeMeTauioB (Ha mpuMepe KUCIopoaa, cepsl, pochopa u yriepoaa).

XWMHUYECKHE CBOMCTBA BAKHEUIINX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIINX KACIOT, BOJOPOTHBIX
COCTMHCHUH).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenue MetaiuioB B llepuoanyeckoil cuctreMe XMMUYECKUX 31eMeHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHHMsSI DJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METAaJLJIOB.

XHWMHUYECKHUE CBOMCTBA BaXHEHIIMX META/UIOB (HATpHWM, KaJlMid, KaJbllUi, MarHwi,
ATFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue criocoObl Moay4YeHust MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTANIbHBIE METOJIbl M3y4YEHUS] BEIIECTB W MX MPEBPAICHUN: H3yYCHHE
KOJUISKIMH «MeTayulbl M CIUTaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHE SKCIEPHUMEHTATbHBIX

3a/a4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKkuu Ha KaTHOHBI METAJIIOB).

Pacuérnpie 3ajaun.

Pacuérbl maccel BemecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce wid o0bEMY OJIHOTO U3 y4YacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus M ;KH3Hb
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Ponp xumMun B obecrieueHnn HKOJIOTHYECKOM, SJHEPTeTUUECKON U MUILEBOW O€301aCHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAyuyHBIX METOJAaX IMO3HAHUS BEHIECTB M XUMUYECKHUX
peaKuui.

[IpencraBnennst 00 OOMMX HAyYHBIX TMPUHIUINAX I[POMBIIUICHHOTO  TOJTYYCHHS
Ba)KHCHIIINX BEIIICCTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUAIOB: BaXKHEHIINE CTPOUTEIbHBIE MaTepUaIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMATEPHUAIIbI, OPraHUICCKHE U MUHEPATBHBIC yI00pEHUSI.

XuMHsi ¥ 370pPOBbE YEJOBEKA: IMpaBHJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IpENapaTos,
npasuia 0e30macHOro HCITOJIB30BaHUS npenaparoB OBITOBOM XUMUH
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHRIC CBSI3H.

Peanuzanus MeXnpeaMEeTHBIX CBsI3€M NPU M3YUYE€HUU OOIIEeH M HEOPraHM4YeCKOW XMMHH B
11 kyacce OoCyIecTBIsAECTCS Yepe3 MUCIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ NOHATHUH, SBJISIOIUXCS CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO01ue ecTeCTBEHHO-HAY4HbIE TIOHSTHS: HayYyHbIH (DaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KJacCHU(pHUKAIUs, MEePUOJUYHOCTb, HAOMIOJEHNE, HKCIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: marepus, >HEpPrus, Macca, aroM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YpPOBEHb, BEIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIIMYMHBI U €AMHULIBI UX U3MEPEHMSI, CKOPOCTb.

buosorus: kieTka, OpraHusM, 3KOCHUCTeMa, Ouocepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnosorus: XuMu4eckas MPOMBIIUIEHHOCTb, METAJITYPTHsl, POU3BOJICTBO CTPOUTEIBHBIX
MaTepHaJIOB,  CEJIBCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHINEBAs  IPOMBIIUICHHOCTb,
¢dapMmanieBTHUECKasi ~ MPOMBILUIEHHOCTb,  IPOM3BOJACTBO  KOCMETHYECKMX  IIpernaparos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEepUaIOB, JIEKTPOHHAs IIPOMBIILIJICHHOCTb,
HAaHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJlbTaTaM OCBOCHHS OOydYarOIIMMHUCH
porpamMm cpegHero oOriero oopazoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTtonndeckoil OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIpOrpamMm CpeHero oomiero o0pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO0/.

B cooTBETCTBMM C CHCTEMHO-JIEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE JIHUYHOCTHBIX
pe3yabTaTOB OCBOEHMsI IMpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOIIHNE COCTABIISIOIINE!

0CO3HaHME OOYYAIOUIUMHCS POCCUMCKON Tpa)kAAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIENIEHHUIO;

HaJIMY1e MOTUBAIIUH K 00YyUEHHIO;
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L[eJICHATPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUH JIMYHOCTH HA OCHOBE KIFOYEBBIX
LEHHOCTEW U MCTOPUYECKUX TPAIULUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHM, IPUCYLIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOIO
oOpa3oBaHus;

HAJIMYME TPABOCO3HAHUS HKOJOTHYECKOW KYIbTYPHl M CHOCOOHOCTH CTaBUTh WEIU U
CTPOUTbH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pE3yabTaThl OCBOCHHS INpeaMeTa «XUMHUS» JOCTUTAlOTCS B €IUHCTBE
y4eOHOH ¥ BOCHHTATEIIbHOW JEATENBHOCTH B COOTBETCTBMM C TYMaHHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH POCCUIICKOTOo
IpaXXIaHCKOTO 0O0IlecTBa, MNPUHATHIMU B OOIIECTBE HOPMAMHM M TMpaBUJIaMH TOBEAEHUS,
CIOCOOCTBYIOUIMMH IpOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHMUS
JTUYHOCTH 00YyJarONUXCsl.

JINYHOCTHBIE pe3yNIbTAaThl OCBOCHMSI MpeaAMeTa «XHUMHUS» OTpakaloT c(HOPMHUPOBAHHOCTh
OMbITa TO3HABATEJIbHOM M MPAKTHUUYECKON JESITEeIbHOCTH OOYydYalolUXcs IO peanu3aluu
MIPUHSATHIX B 00111€CTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHHUS 00YYaIOIMIMMUCS CBOUX KOHCTUTYIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIBHBIX HOpMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH EATEIBHOCTH IPU CO3JaHUU YUEOHBIX IIPOEKTOB,
peleHnH y4eOHBIX U 03HABATEIbHBIX 33/1a4, BHIIIOJHEHNN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NOHUMATh M NPUHUMATh MOTHUBbI, HAMEPEHUS, JJOTUKY U apryMEHThI APYTUX
IIPU QHAJIN3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ATENBHOCTH;

2) IAaTPHOTHYECKOT 0 BOCTIHTAHMSA

LIEHHOCTHOTO OTHOLICHMsSI K HCTOPUYECKOMY M HAydyHOMY HACJIECIUI0 OTEYECTBCHHOMN
XHMHH;

YBaKEHHsI K IPOLIECCY TBOpPYECTBA B 00JACTH TEOPUM M MPAKTHUYECKOTO IMPUMEHEHMS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENIbHBIX HaOIIOJECHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSHHOTO TPy/Ja Y4EHBIX U IPAKTUKOB;

UHTEpPECa M II03HABATEIbHBIX MOTHUBOB B IIOJIyYEHUU U IOCIEIYIOIEM aHAJIN3E
MHGOpMAIIUU O NEPEIAOBBIX TOCTUKEHUAX COBPEMEHHOM OTE€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS;

CIOCOOHOCTH  OLIEHUBATh  CUTYyallMM, CBSI3aHHbIE C XUMHUYECKUMH  SIBICHUSIMH,
U NPUHUMATh OCO3HAHHBIE DPELIEHUS, OPUEHTHUPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OILICHMBAaTh CBOE IIOBEIEHUE M TOCTYIKM CBOMX TOBAapHUILEH C MO3UIUH
HPAaBCTBEHHBIX U NTPAaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUMA 3TUX MOCTYIKOB;

4) ¢popMHpOBaHMS KYJbTYPHI 3I0POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOro M Oe30macHoro oOpasza >KU3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmoieHns MpaBuil Oe30macHOro oOpalleHHst ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;
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MMOHUMAHMS IICHHOCTH TPaBWJI WHAWBHIYaIbHOTO ¥ KOJUICKTUBHOTO 0O€30I1acHOTO
MOBEJICHUS B CUTYAIIUSX, YIPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJICTBUNA W HEMPUSTHUS BPETHBIX TPUBBIYCK (YHMOTPEOJCHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIBCKON  JI€ATEIBbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YacTHE B PEIICHWH MPAKTUYECKUX 3a7ad COIMAJIbHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUUYECKOMY H3Y4YEHUIO0 TPOQEccHil pa3NIuyHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJ0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAJIIbHOW TPAEeKTOPHUU 0OOpa30BaHUS,
Oynymei mpodeccun U pean3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYecKOro BOCUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pPa3HOTO OTHOIICHHS K MPUPOJIE, KAaK UCTOYHUKY CYIIIECTBOBAHHS
JKU3HH Ha 3emIie;

TTOHUMAaHMSI TJI0OATEHOTO XapakTepa AKOJOTHUECKHX MPOOJIeM, BIUSHUS YKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOM CPEIBI;

OCO3HaHHUS HEOOXOJMMOCTH UCTOJIb30BAaHUS JOCTHXKEHUNW XMUMUU JJIsl PELICHHs] BOIIPOCOB
palMOHAIBHOTO IPUPOJAOIIOIb30BAHNS;

AKTUBHOTO HEMPHUATHS ACHCTBUH, MPUHOCAIIUX BPEI OKPYKAIOLIECH MPUPOIHOW cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKUE IMOCIENCTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJu4usl Pa3BUTOrO HKOJOIMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYyJIbTYpbl, OIBITA
NESATENBbHOCTH  SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UJCOJIOTUH XeMOopoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM Chenu(pUKU XUMHM KaK HayKd, OCO3HaHHS €€ poju B (opMHpOBaAHHUH
paIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €JIMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpoodsieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAUMMOCTH XHMMHUHU JUIsI COBPEMEHHOW UMBUIM3AIUU: B €€
T'YMaHUCTHYECKOW HAIPaBICHHOCTH M BAXHOW POJM B CO3JaHUM HOBOM 0aszbl MaTepHambHOU
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMHUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecreyeHny yCIOBHUM YCHENIHOTO TPyAa M AKOJOTHYeCKH KOMGMOPTHOM KM3HU KaKJIOTO 4JeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTU: TOHMMAHUSI CYIIHOCTH METOJOB TO3HAHUA,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIB30BaTh MOJTyYaeMble 3HAHUS TS
aHalM3a U OOBACHEHUs SBICHUN OKPYXKAIOIIEr0 MHpA U MPOUCXOSIIMINUX B HEM H3MEHEHUH,
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YMEHHS JIeJIaTh 000CHOBAHHBIC 3aKIIIOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX
C IEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XUMUYECKHUE 3HAHUS JUIsI PEIICHUs MPoOIeM
B PEATBbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKOH IS TETLHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CamMOOOpa3o0BaHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3iuyHbIX cdepax mnpodeccHoHaTbHOM
JeSITEITEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS Y4eOHOTO mpeameTra «XUMHUS» Ha YpPOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauyuMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIE
(MexnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIeI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE  y4eOHbIE necTBus (mo3HaBaTeIbHbIE, KOMMYHUKaTUBHbBIE,
peryiasTuBHBIC), obecrieunBaronie GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00yYaroIuXCsl;

CIOCOOHOCTh ~ OOY4YAaIOIIMXCSl ~ KCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3ylbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMU.

OBi1ajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (pOpMYIIMpOBaTh U aKTyalM3WpOBAaTh MPOOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh LEIN ACSITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JIOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJCIATH
XapakTepHble TPU3HAKK TOHSATHA W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHITHS ISl 0OBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHUECKHUE pacCykIeHus (MHIYKTUBHbBIC, IEAYKTHUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;
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IIPUMEHATh B IPOLECCE MO3HAHMS, UCIOJIb3YEMblE B XMMHUHU CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, TPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHUNA 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YpaBHEHHE XUMHUCCKOM peaknuu — TPU PEHICHHH Y4eOHBIX
[I03HABATENIbHBIX M NPAKTUYECKUX 3a7ay, NIPUMEHATh HAa3BAaHHBIE MOJEIbHBIE INPEACTABICHUS
JUIS BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeN0BaTENbCKHE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NTO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynmupoBaTh WENM W 33Ja4M  HMCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIC BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Ui (OopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIQJIETh HABBIKAMH CAMOCTOSATEIbHOIO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUUYECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM Ipoliecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MPUOOpPETaTh OMBIT YYEHWYECKOM HCCIeIoBaTeNbCKOM M TMPOEKTHOW JAEATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCA B  PA3IMYHBIX HCTOYHUKAX MHPOpMaAUK (HAyYHO-TIOMYJISpHAS
JuTepaTypa XMMHYECKOIO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampochl M NPUMEHATh pa3IMYHbIE METOAbI MpPH TIOUCKE M OTOOpe
uHpopmMalnuy, He0OXOAUMOM JJISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

pHOOpeTaTh OMBIT UCHOJIB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBHIOMpATh ONTHUMANbHYIO (hOpMy IpelcTaBieHHs] WHGOpPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpeACTBa NpuU padoTe ¢ XUMHYECKON
uHdopmaluen: TPUMEHATh MEXINpeAMeTHble ((huU3MYecKue Hu MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, POpMYIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATTISIAHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJaBaTh  BOMPOCHI MO  CYIIECTBY oOOCyXJaeMoil TemMbl B  XOA€ JAManora
W/WIKA JIUCKYCCUH, BBICKa3blBaTh HJAEH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS TIPEUIOKEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAllMEd PE3yJIbTaTOB IO3HABATEJIBHOM JESATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKOH pPabOThl MO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanuzanuu y4eOHOTO IIPOEKTa " bopmynupoBaTh BBIBOJIbI
[0 pe3yapTaTaM [POBEAECHHBIX HCCIEJOBAaHUM ITyTéM COIJIAaCOBAaHMSA NO3ULMI B  XOJe
oOcyxieHust 1 0OMeHa MHEHUSIMH.
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OBJajieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMM e CTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYHIECTBISTH CBOIO IO3HABATENBHYIO JEATEIBHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NMpPU BBHIIIOJHEHUH YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YUETOM TOIyYeHHsI HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTM HAa OCHOBE CaMOaHalW3a H
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOEHUS Kypca «OpraHuyeckas XuMUsD OTPaXKaroT:

c(hopMUPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (QYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW MJIA pEIICHUS
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroniue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTh,
AIIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalI€éHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOAEPKAIIUE COCAUMHEHUSI, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAlIUe B OCHOBE NOHMMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTrMUeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
U MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

chOpMHUPOBAaHHOCTh YMEHUH BBHISBISATH XapaKTepHbIE MPU3HAKH MOHATUH, YCTAHABIUBATD
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTaBA, CTPOEHUS U
MpeBpalICHUN OPraHUYeCKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHUIl HCIOIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISl COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YPAaBHEHUUM XUMHUUYECKUX PEAKLUUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WIUTFOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh U3YYCHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpEeAeNEéHHOMY KIACCy/TpyIIe COeAUMHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIC
COeMHEHUs), MaBaTh MM HaszBaHus To cuctemarnueckoit Homenknatype (IUPAC), a Ttakxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACTHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOTHIICH,
alleTHJIeH, JSTWJICHTJIMKOJb, TIUIEpUH, (QEeHod, (GopManbIerui, aneTaibAeruja, MypaBbHHAS
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KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KHUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a, (HpyKTO3a,
KpaxmaJi, 11eJITI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEICNIATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI MPUMEHSTH IOJOKCHUS TEOPUU CTPOCHHSI OPraHUYCCKHX
BemecTB A. M. BymiiepoBa st 00bsSICHEHUsT 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

cOPMHUPOBAHHOCTh YMCHHM XapaKTePU30BaTh COCTaB, CTPOCHUE, (PUINUYCCKUE W
XUMHYECKHAE CBOMCTBA TUITMYHBIX MIPEJCTABUTEIICH Pa3IMIHBIX KIACCOB OPTaHUYCCKIX BEIISCTB
(meraH, 9TaH, ASTWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METAaHOJI, dTaHOJI, dTUJICHTJIUKOJIb, TIIUIEPHH, (SHOJ, alleTaIbJIeTH]l, MypaBbHHAS U YKCYCHAS
KHACJIOTBI, TJIOKO3a, KpaxMai, [eJUTI0N03a, AaMHUHOYKCYCHAash KHCIIOTa), WILTIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYCCKUX pEaKIui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHUS XapaKTePU30BaTh HMCTOYHUKHA YTIECBOJOPOIHOTO CHIPHS
(HedTb, MPUPOMHBIA Ta3, Yroiip), CHOCOOBI HUX MEpPepadOTKU U MPAKTUUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHCICHHUS 110 XHMHYECKUM YPaBHCHHSIM
(Macchl, 00béMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIM TPOJYKTA PEAKIIMH TI0 W3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOIHBIX BEIIICCTB
WJTU TIPOJTYKTOB PEAKITUN );

c(hOopMUPOBAaHHOCTh YMEHHUH BJIAJACTh CUCTEMOW 3HAaHMK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB U XUMUYECKUX SBJICHUMN
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBWia MOJB30BaHUS XUMUYECKOW MOCYHON U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(mpeBpalieHusi OPraHUuYeCKUX BEIECTB MPU HAarpeBaHUU, MOJYyYEHHE ITUJICHA U U3Y4YEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHnu ¢ BellecTBaMH M JabopaTopHbIM 000pYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHUH COONIONATh TMpaBHIIa HKOJOTHYECKH I€]1eco00pa3Horo
MOBEACHUS B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpY’Karollel MPUPOJHON cpenbl, 0CO3HABaTh OMACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
MpuUMepax CrocoObl YMEHBIIICHHSI U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHH3M
Yel0BeKa;
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JIIs 06yqaloumxca C OrpaHU4YC€HHBIMH BO3MOXXHOCTSAMU 3J0POBbA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTO/JaX IO3HAHW BCUICCTB U XUMHUYCCKUX SIBJIGHI/II;'I;

JUTSL CIIETIBIX M CTA00BUAAIIMX O0YYAIOUINXCS: YMEHHUE HCIIOJIb30BATh PENIbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins muist 3anucu XUMUYeCKUX (GOpMYIL.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHMS Kypca «OOmas W HEOpraHudeckas XUMHUSH
OTPaXKAIOT:

chOpMUPOBAHHOCTh TPEACTABJICHUN: O XUMHUYECKOW COCTaBJISIIOIIEH €CTeCTBEHHO-
Hay4YHOW KAapTUHBI MHpA, POJU XHMHH B TO3HAHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JUYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYeCKUX 3a/lad M DOKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUHM, KOTOpass BKIIOYAET: OCHOBOIOJArarouiue
MOHATHSA (XUMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHX  pEaKIHi, pPacTBOP, OJICKTPOJHUTHI,
HEDIJICKTPOJIUTHI, AIEKTPOJIUTHYECKAsT JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOM  peaklMH, XHUMHYEeCKO€ paBHOBECHE); TEOpHUM W  3aKOHbl  (Teopus
AJEKTPOJUTUYECKON auccouuanuu, nepuoandeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI U IPEBPALICHUS DHEPIHMU MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXKalMe B OCHOBE IIOHMMAaHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJIICHHI,
(bakToNOrMuecKue CBeJIeHUsI O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€301IacCHOM HCIOJIb30BAHUU
BAKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUYECKON NEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKK MOHATUH, YCTAaHABJIUBATD
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS IPHU ONMCAHUU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI MCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMAaTHYEeCKyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIENbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbld ras,
YIJEKUCIbIA Ta3, aMMUaK, ranéHasi U3BECThb, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
JApyrue);

chOpMUPOBAHHOCTh YMEHUIN ONPEIENIATh BAJIGHTHOCTD U CTETIEHb OKUCICHHS] XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMHUECKOH CBs3H (KOBaJCHTHAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOIHAs) B COCAUHEHUSIX, TUM KPUCTAITUYECKONW PEMIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIEKHOCTh HEOPTaHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLTbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIH);
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c(OPMHUPOBAHHOCTh ~ YMEHHUH  PAaCKpBIBaTh CMBICH  IepUOgMUYecKoro 3akona [l
W. MenzneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKILIUU;

c(OPMHUPOBAHHOCTh ~YMEHHMH  XapaKT€pPHU30BATh  3JCKTPOHHOE CTPOCHHE  aTOMOB
XUMHMUYECKUX 31eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUYECKUX 3JeMeHTOB [l
W. MenaeneeBa, UCIOb3ys HOHATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITH 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COCMHEHUH M0 IepuojaM M rpynnam llepuoauyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menneneena;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) O0IINE XUMUUECKUE CBOICTBA
HEOPraHMYECKHUX BEIECTB Pa3JIMYHBIX KIIACCOB, MOJATBEP)KJATh CYIIECTBOBAHHWE N'€HETHUECKOMN
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIMIL;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XWMHUYECKHE PEAKIMU IO Pa3IMYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BEIIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHUIO CTETNEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBJIATh YPAaBHEHUS PEaKIUil pa3UYHbIX THUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBHIX 3TH
peaxkiuu UAYT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACIO3HABATh ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIAaHMUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX PeaKItii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakluu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHS XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aeicTBus (npuniui Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MTPOLIECCHI, JISKAIIIE B OCHOBE
MIPOMBIIIJICHHOTO TOJIY4Y€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
npejacTaBieHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYHCICHHUS C HCIOJB30BAHUEM MOHSATHUS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIMH BELIECTB, TEIIOBOro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWIIa MOJIb30BAaHHUS XMMUYECKOH Mocynoi u
na0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiIa OOpAIIEHHUs C BEIECTBAMHU B COOTBETCTBHUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHM IJIAHUPOBATh M BBINOJHATh XUMHUYECKUH HSKCHEPUMEHT
(paznoxeHue TEpOKCHJIAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aTropa, ONpEeAETCHHUE Cpeiabl
PacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCATHLHOIO UHAWKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pEaKlWu, peaklM¥ HMOHHOrOo oOMeHa, KayeCTBEHHbIE pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIepUMEHTATbHbBIX
3amau no TemaMm «Meramb»y U «Hemeramnel») B COOTBETCTBHM C IPABUIAMM TEXHUKU
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0€30MacHOCTH IIpu 0OpaIleHUH C BELECTBAMHU U JIAOOPATOPHBIM 000PYJOBaHHEM, NIPEJICTABIATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH AaHAIM3WPOBATh XUMHUECKYI0 HH(POPMAIHIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeIacTBa MaccoBOM KOMMyHMKanuu, VHTepHeT u
APYTHX);

cOpPMUPOBAHHOCTh yMEHHMH COOMIONATh TpaBUIA 3KOJIOTUYECKH IEJIECO00Pa3HOro
IIOBCJCHUSA B 6I)ITy n TPYIIOBOI;'I ACATCIIBHOCTH B INECJIAX COXpPAaHCHUSA CBOCTO 3A0POBbIA U
OKpY’Karolllell MPUPOJIHOM cpenibl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTIpeIeIEHHBIX BEIIECTB, MOHUMAasT cMbici nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BOSHGfICTBI/I?[ Ha OpraHu3M 4YCJIOBCKA,

JIIsL O6yan0HlI/IXC5I C OrpaHU4YC€HHBIMHU BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC IMPHUMCHIATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUS BCIIECTB U XUMHWYCCKHUX ﬂBﬂeHHﬁ;

JUISL CJIETIBIX M CIA00BUAALIMX O0YYaIOLINXCS: YMEHHUE HCII0JIb30BaTh PENIbe(h)HO-TOUEHHYIO
cucreMmy o0o3HaueHuit JI. bpaiins 1uist 3anucu XUMHU4ecKux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

/o

HaumeHnoBanue pas3zienoB u Tem
IIPOTrpaMMBbI

Komnuectso
qacoB

OnexrponHsie (1U(pPOBLIE)
00pa3oBaTeNIbHbIE PECYPChI

J1eATenpHOCTD YUUTENS C Y4ETOM IPOrPaMMBbI BOCIIUTAHUS

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4

€CKOM XUMHH

11

[IpenMeTr opraHUYeCKON XUMUU.
Teopus cTpoeHHst OpraHN4eCKUX
coenuHeHuit A. M. byrieposa

3

[[BubmuoTexa [JOK
https://m.edso0.ru/7f41a636

1l

v YCTaHaBJIUBATh JOBECPUTEITBHBIC OTHOIIICHUS] MEXKTY
eJaroroM U 00y4aroluMHCs], CITIOCOOCTBYIOIITUX
MMO3UTUBHOMY BOCHPHUSITHIO OOYYAIOIIUMHUCS TPECOOBAHUH U
IpockO mejarora;

v MPUBJIEKATh BHUMAaHHE O0yJaromuXxcsl K 00CyK1aeMoi
Ha ypoke WHPOpMaIui, aKTHBU3UPOBATh IT03HABATCIIHBHY O
JICSITSIIbHOCTb;

v noOy>KJ1aTh OOyYaromIuxcsi COOJoaaTh Ha YpPOKe
OOLIETIpUHSTHIE HOPMBI MOBEJICHUS, MpaBUJIa MOBEIACHUS
OOIIIEHUS CO CTapIIUMU (TIeJaroTHYECKUMH paOOTHUKAMHU
Y CBEPCTHUKAMU (00yJaIOITUMHUCS ).

Hroro no pazneny

Pa3zgea 2. YrieBoaopoanbl

2.1

[IpenenbHbIe YTraeBOIOPOABl — aJTKAHbBI

[[BubmmoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MPUBJIEKATh BHUMAaHHE O0yYarolUuXcs K IEHHOCTHOMY
acIeKTy U3y4daeMbIX Ha ypOKax SIBJICHUMN

v OpPraHu30BBIBATH Ppa0OTy 0OOyYarOIIUXCS C
noJIy4yaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHopMaIei: ”HUIIMUPOBATH €€ 00CYy>KJICHHE,
BBICKA3bIBaHUSI OO0YUYaAIOIIMMHUCS CBOETO MHEHHUS T10 €€
MOBOJY, BBIPAOOTKY CBOEro K HEHl OTHOIICHHUS.
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o/

HaumeHnoBanue pas3zienoB u Tem
IIPOrpaMMbl

Komnnuectso
JacOB

OnexrpoHHsie (TU(POBLIE)
oOpazoBaTesibHbIE PECYPChI

J1eATenpHOCTD YUUTEINS C Y4ETOM IPOrPaMMBbI BOCIIUTAHUS

o ACPKATh MOTUBAIIUTIO 06yqa}omnxcs1 K ITOJIYYCHHUTIO
3HaHPII>i, HaJIa’2KMBaHUWIO ITO3UTHUBHBIX MCEKJIINYHOCTHBIX
OTHOIIIEHUH B KJIacCe, IIOMOTal0T yCTAaHOBJICHUIO
J100porKenaTeIbHON aTMOoc(epbl BOBpEMsI ypoOKa.

2.2

HenpenenbHble yrieBo10pobl:
QJIKEHBI, AJIKAIUCHBI, ATKUHBI

[[BubmuoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MIPUBJICKATh BHUMAaHHUE OOYyUJarOIINXCS K IIEHHOCTHOMY
acIieKTy M3yYaeMbIX Ha YPOKaX SIBJICHUH

v OpraHu30BBIBATH padOTy 0Oy4YaroOIIUXCs C
MoJIydaeMoOi Ha ypOKe COIHAIBHO 3HAUNMOM
nHpOpMaIMei: MTHUITMUPOBATh €€ 00CYKJIeHUE,
BBICKa3bIBaHUSI OOYYaAIOIINMHCS CBOETO MHEHHUS I10 €€
MMOBOY, BBIPAOOTKY CBOETO K HE OTHOIIICHHUSI.

noAaep>KaTh MOTUBAIIMIO OOYYarONINXCs K MOJTYUYESHUIO
3HAHUM, HAJTAXKUBAHUIO TTO3UTUBHBIX MEKINUYHOCTHBIX
OTHOIIIEHUH B KJIacce, IIOMOTaT yCTAaHOBJICHUIO
J100porKenaTeIbHOM aTMOoc(epbl BOBpEMs ypoKa.

2.3

ApoMartudeckue yrieBoA0pOIbl

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41a636

1l

v MPUBJIEKATh BHUMAaHHE O0y4YarolUXcs K IEHHOCTHOMY
acleKTy U3y4daeMbIX Ha yPOKax SIBJICHUMN

v OpPraHu30BBIBATH PpadOTy 0OOyYarOIIUXCS C
noJIydyaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHoOpMaIe: HHUIIMUPOBATh €€ 00CYK/ICHUE,
BBICKA3bIBaHUSI OOYyUYaAIOIIMMHUCS CBOETO MHEHHUS T10 €€
MOBOJY, BBIPAOOTKY CBOEro K HEH OTHOIICHHUS.
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o/

HaumeHnoBanue pas3zienoB u Tem
IIPOrpaMMbl

Komnnuectso
JacOB

OnexrpoHHsie (TU(POBLIE)
oOpazoBaTesibHbIE PECYPChI

J1eATenpHOCTD YUUTEINS C Y4ETOM IPOrPaMMBbI BOCIIUTAHUS

o ACPKATh MOTUBAIIUTIO 06yqa}omnxcs1 K ITOJIYYCHHUTIO
3HaHPII>i, HaJIa’2KMBaHUWIO ITO3UTUBHBIX MCXKJIINYHOCTHBIX
OTHOIIIEHUH B KJIacCe, IIOMOTal0T yCTAaHOBJICHUIO
J100porKenaTeIbHON aTMOCc(epbl BOBpEMs ypOKa.

24

[IpupoiHBIE NCTOYHUKY YIIIEBOIOPOIOB
U uX nepepadboTka

[[BubmuoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MIPUBJICKATh BHUMaHHE O0yJarONInXCsl K IEHHOCTHOMY
acIieKTy M3yYaeMbIX Ha YPOKaX SIBJICHUH

v OpraHu30BBIBATH padOTy 0Oy4YaroOIIUXCs C
MoJIydaeMoOi Ha ypOKe COIHAIBHO 3HAUNMOM
nHpOpMaIMei: MTHUITMUPOBATh €€ 00CYKJIeHUE,
BBICKa3bIBaHUSI OOYYaAIOIINMHCS CBOETO MHEHHUS I10 €€
MMOBOJY, BBIPAOOTKY CBOErO K HEil OTHOIIICHHUS;

v MOZIePKaTh MOTUBALIMIO OOYYAIOIINXCS K MOy YCHHUTO
3HAaHUH, HAJTAXKUBAHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, IIOMOTal0T yCTaHOBJICHHUIO
JI0OpoKeIaTeIbHON aTMOCcdepbl BOBpEMs ypOKa.

Hroro no pazneny

13

Pasznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHust

3.1

Cnuptel. ®enon

3

[[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41a636

1l

v MPUBJIEKATh BHUMAaHUE O0YyYaroIIUXCsl K IEHHOCTHOMY
acrleKTy U3y4daeMbIX Ha yPOKax SIBJICHUMN
v OpPraHu30BBIBATH PpadOTy 0OOyYarOIIUXCS C

OJIy4yaeMOH Ha YPOKE COLIMaJIbHO 3HAYUMON
nHopMalMeli: THUIIMUPOBATh €€ 00CyX/IeHHE,
BBICKA3bIBaHUS OOYYaIOIIMMHUCS CBOETO MHEHUS MO €€
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o/

HaumeHnoBanue pas3zienoB u Tem
IIPOrpaMMbl

Komnnuectso
JacOB

OnexrpoHHsie (TU(POBLIE)
oOpazoBaTesibHbIE PECYPChI

J1eATenpHOCTD YUUTEINS C Y4ETOM IPOrPaMMBbI BOCIIUTAHUS

MOBO/Y, BRIPAOOTKY CBOETO K HEW OTHONICHUSI,

v MoAeP>KaTh MOTHUBAIUIO OOYYAIOIIUXCS K MOJTYICHHUIO
3HaHPII>i, HaJIa’KMBaHUWIO ITO3UTUBHBIX MCKJIINYHOCTHBIX
OTHOIIIEHUH B KJIacCe, IIOMOTAalOT yCTAaHOBJICHUIO
J100porkenaTeIbHON aTMOoc(epbl BOBpEMs ypoOKa.

3.2

Anbaerunbl. KapOOHOBBIE KUCITOTHI.
CnosxHble 3¢upbl

[[BubmuoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MIPUBJICKATh BHUMaHHE O0yJarONInXCsl K IEHHOCTHOMY
acIieKTy M3yYaeMbIX Ha YPOKaX SIBJICHUH

v OpraHu30BBIBATH pabOTy 0Oy4YarOIIUXCs C
MoJIydaeMoOi Ha ypOKe COIHAIBHO 3HAUNMOM
nHOpMaIMeHi: MTHUIIMUPOBATH €€ 00CYKJICHHE,
BBICKA3bIBaHUSI OOYYAONIMMHUCS CBOSTO MHEHUS 1O €€
MMOBOJY, BBIPAOOTKY CBOETO K HEH OTHOIIICHHUS;

v MOJZIePKaTh MOTUBALIMIO OOYYAIOIINXCs K MOy YCHHUTO
3HAaHUH, HAJTAXKUBAHHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, IIOMOTal0T yCTaHOBJICHHUIO
JI0OpOKeIaTeIbHOW aTMOC(epsl BOBpEeMs ypoKa.

3.3

VrieBoasl

[[BubmmoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MPUBJIEKATh BHUMAaHHE O0yYarolUuXcs K IEHHOCTHOMY
acleKTy U3y4daeMbIX Ha ypOKax SIBJICHUMN

v OpPraHu30BBIBATH padOTy 0Oy4YarOIIUXCs C
noJIydaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHoOpMalei: THUIIMUPOBATH €€ 00CYy>KJICHHE,
BBICKAa3bIBaHUSI OOYyUYaIOIIMMHCS CBOETO MHEHHUS T10 €€
NOBOJY, BBIPAOOTKY CBOEro K HEH OTHOIICHUS ;

o ACPKAaThb MOTUBAITUTIO 06yqa}01unxc;[ K IMOJIYYCHUTO
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o/

HaumeHnoBanue pas3zienoB u Tem
IIPOrpaMMbl

Komnnuectso
JacOB

OnexrpoHHsie (TU(POBLIE)
oOpazoBaTesibHbIE PECYPChI

J1eATenpHOCTD YUUTEINS C Y4ETOM IPOrPaMMBbI BOCIIUTAHUS

3HaHPII>i, HaJIa’KMBaHUWIO ITO3UTHUBHBIX MCXKJIINYHOCTHBIX
OTHOIIIEHUH B KJIacCE€, IIOMOTalOT yCTAaHOBJICHUIO
J100porKenaTeIbHON aTMOc(epbl BOBpEMsI ypoOKa.

Hroro no pazneny

13

Pa3nen 4. AzoTcoaep:kaiiue opraHu4ecKue

COCINHCHU A

4.1

AMuHBI. AMUHOKHACIIOTHL. belku

3

[[BubmuoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

4 o0y KJIaTh OOyYarOIUXCsl COOII0aTh HA YPOKE
OPUHIOUIBI YYeOHOU JTUCHUIUIIMHBI U CaMOOpPTraHU3allnii;

v IIpUBJICKaAaTb BHUMAHUC O6yanOHII/IXC$I K HI€EHHOCTHOMY
ACIICKTY MU3y4dYaCMbIX Ha YpoOKax SIBJICHUU.

v noJiep KaTh MOTUBAITUIO OOYYaIONINXCS K MOJIYYSHUTIO
3HAaHWUH, HATAXKUBAHUIO TO3UTUBHBIX MEKJITUIHOCTHBIX
OTHOIICHUH B KJIacce, IIOMOTalOT yCTaHOBIICHUIO
no06porkenaTerbHOM aTMochepbl BOBPEMS YPOKa.

Hroro no pazneny

Pa3znea 5. BoicokomoJiekyJIsipHble COeTUHEHUS

5.1

[Tnactmaccel. Kayuyku. Bonokna

[[BubmmoTexa [JOK
https://m.edsoo0.ru/7f41a636

1l

v MPUBJIEKATh BHUMAaHHE O0yYarolUXcs K IEHHOCTHOMY
acleKTy U3y4daeMbIX Ha ypOKax SIBJICHUMN

v OpPraHu30BBIBATH Ppa0OTy 0OOyYarOIIUXCS C
noJIydyaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHopMalei: ”HUIIMUPOBATH €€ 00CYy>KJICHHE,
BBICKA3bIBaHUSI OOYyUYaAIOIIMMHUCS CBOETO MHEHHUS T10 €€
HOBOJY, BBIPAOOTKY CBOEro K HEH OTHOIICHUS ;

v noAaep>kaTh MOTHBAIIMIO OOYYAOIIUXCS K TTOJTYYSHHIO
3HAHUM, HAJTAKUBAHUIO TTO3UTHUBHBIX MEKINYHOCTHBIX
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o/

HaumeHnoBanue pas3zienoB u Tem
IIPOrpaMMbl

Konudaectso || DnekTpoHHbIE (THPPOBHIC) JeqaTenbHOCTh yUUTEIIS C Y4€TOM MPOrpaMMbl BOCITUTAHUS
4acoB oOpazoBaTesibHbIE PECYPChI

OTHOLLIEHUH B KJIacCce, IIOMOIral0T yCTaHOBJICHUIO
0OpoKeIaTeIbHON aTMOc(depsl BOBpEMs ypOKa.

OBUIEE KOJIMYECTBO YACOB I10 34
[MTPOI'PAMME
11 KJIACC
Ne HanmMenoBaHue pa3aenoB U TeM Konnuec OnexTpoHHBIE (LH(POBHIE) JleqaTenbHOCTh YUUTEIISI C Y4€TOM MPOrpaMMbl BOCIIMTAHUS
/1 PO PaMMBbl TBO 00pa3oBaTebHBIE PECYPChI
4acoB

Paszgea 1. Teopernueckue 0CHOBbI XUMHH
1.1 |ICrpoenue atomoB. IleproquuecKuii 3 [[BubmmoTexa [JOK v yCTaHaBJIUBaTh JOBEPHUTEIbHbIE OTHOLICHUS MEXIY

3akoH U [lepuoanueckas cucrema
XUMHUYeCcKuX daeMeHToB 1. Y.
Menneneesa

https://m.edsoo.ru/7f41a636]]

eJaroroM U 00y4aroIluMHCs, CIIOCOOCTBYIOIIUX MO3UTHBHOMY
BOCIPHUSITHIO OOYYaIOIIIUMHCS TPEOOBAaHHUU U MPOCKO IIej1arora;

v MPUBJICKATh BHUMaHUE O0OyUJarOIIUXCsl K 00CYK/IaeMOil Ha
ypoke uHopMaIium, akTHBU3UPOBATh ITO3HABATCIIbHY IO
NEATENBHOCTE;

v noOy>XJaTh OOydarolmuxcsi coOJrogaTh Ha  ypPOKe
OOUIETIpUHSITHIE HOPMBI TIOBEJCHHUS, IIpaBUjia ITOBEACHUS
OOILIEeHUs CO CTAapIIMMHU (IeJaroruueCKuMU pabOTHUKAMHU
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n/m

HaunmMeHoBaHMe pa3aenoB U TeM
HpOrpaMMBbl

Komuuec
TBO
JacoB

DnekrponHbie (U(POBHIE)
00pa3oBaTeNbHBIE PECYPCHI

JleATenpHOCTD YUUTENS C Y4ETOM IPOrPAMMBI BOCIIUTAHHUS

U CBEPCTHUKAMHU (0Oy4JaIOUIUMUCS).

1.2

Crpoenue BeniectBa. MHOroo6pasue
BEIIIECTB

[[BubmmoTexa [JOK
https://m.edsoo.ru/7f41a636]]

v IIPpUBJICKAaTb BHUMAaHUC O6yanOHII/IXC$[ K I€EHHOCTHOMY
aCHEeKTy NM3y4daeMbIX Ha YPOKaX SIBJICHUU

v OpPraHU30BhIBATh PA0OTY OOYYAIONIUXCS C TTOJIydaeMoOn
Ha ypOKe€ COLMAJIbHO 3HAYUMOM MH(pOpMalMeii: THUIIUUPOBAThH
ee 00cy>KJIeHHEe, BhICKa3bIBaHUS 00y4YalOIIUMUCS CBOETO
MHCHMUJA 110 €€ ITOBOY, BI)Ipa6OTKy CBOETO K HEHU OTHOIIICHMU!S ,
v noJiep KaTh MOTUBAITUIO OOYYaIONINXCS K MOJIYYSHUTIO
3HaHHﬁ, HaJIAa> KUBAHUIO ITO3UTHBHBIX MEKIINYHOCTHBIX
OTHOILIEHUH B KJIacC€, NOMOTal0T YCTAHOBIICHUIO
noOporkenaTebHOM aTMOocdepbl BOBPEMS ypOKa.

1.3

XUMHUYECKUE PEaKIun

[[BubauoTeka IIOK
https://m.edsoo.ru/7f41a636]]

v MPUBJIEKAaTh BHUMAaHHE O0yYaroluxcs K IEHHOCTHOMY
acIeKTy U3y4daeMbIX Ha ypOKax SIBJICHUM

v OpPraHu30BBIBATH padOTy 0OOYyUYarOUIUXCS C MOJIydyaeMOM
Ha ypOKe COLHAJIbHO 3HAYUMOM HHGpOpMaLUeii: MHUIIUUPOBATH
ee 00cy>KJIeHHEe, BhICKa3bIBaHUS 00y4YaIOIIUMUCS CBOETO
MHEHHUS IO €€ IMMOBOY, BEIPA0OTKY CBOETO K HEM OTHOILICHUS
v noAaep>kaTh MOTHUBAIIMIO OOYYarONINXCS K MOJTYYSHHUIO
3HAHUM, HAJTAKUBAHUIO TIO3UTUBHBIX MEKINYHOCTHBIX
OTHOIIEHUH B KJlacce, MOMOTAIOT YCTAaHOBIICHHUIO
J0OporKenaTeaIbHON aTMocdepbl BOBPEMs YPOKa.

Hroro no pasaeny

13

Pa3nesn 2. Heopranuveckasi Xumust
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n/m

HaunmMeHoBaHMe pa3aenoB U TeM
HpOrpaMMBbl

Komuuec
TBO
JacoB

DnekrponHbie (U(POBHIE)
00pa3oBaTeNbHBIE PECYPCHI

JleATenpHOCTD YUUTENS C Y4ETOM IPOrPAMMBI BOCIIUTAHHUS

2.1

Mertannsl

6

[[PubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]

v HCITOJIB30BaTh BOCITMTATCIIBbHBIC BO3MOXHOCTHU

coJiep KaHusl y4eOHOT O MpeMeTa yepe3 1mojaoop
COOTBCTCTBYIOIIHUX TCKCTOB JIsI YTCHUM A, 3a4a4 JJIsl pCIICHM A,
pOoOIEMHBIX CUTyalui 151 0OCY’KJICHUS B KJIACCE;

v MPUMEHSITh Ha YPOKE HMHTEPAKTUBHBIE (POPMBI pabOTHI C
00y4aroIMMHCS: UHTEJUIEKTYyaJIbHbI€ UTPbl, CTUMYJIUPYIOIIHE
MO3HABATEIIbHYIO MOTHBAIIUIO OOYYaFrOIIIUXCSI.

2.2

Hewmerael

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

v HCITOJIB30BaTh BOCITMTATCIIBbHBIC BO3MOXHOCTHU

coJiep KaHusI y9eOHOTO TpeiMeTa uepe3 1moaoop
COOTBCTCTBYIOIIUX TCKCTOB JIsI UTCHHM A, 3a1a4 JIJ1 PCIICHUA,
MpOOJIEMHBIX CUTyallUuN U1 OOCYX/I€HUSI B KJIACCE;

v MPUMEHSITh Ha yPOKE NHTEpaKTUBHbIE (POPMBI pabOTHI C
00yYarOMIUMUCS . HHTEJUICKTYaJIbHBIC UT'PhI, CTUMYJIUPYIOIIHE
MO3HABATEIIbHYIO MOTHUBAIIUIO OOYyYarOIIIUXCSI.

2.3

CBs3b HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

v HUCIIOJIb30BaTh BOCIIUTATEIbHBIE BO3MOKHOCTH
coJiep)KaHusl yueOHOT 0 IipeaMeTa yepes 1moadoop
COOTBETCTBYIOIIUX TEKCTOB IS YTCHUSI, 3a/1a4 JJIs1 pelIeHUs,
MpOOJIEMHBIX CUTYyalUN JUUIs1 OOCYXICHUSI B KJIACCE;

4 IPUMEHSITh Ha yPOKE NHTEepaKTUBHbIC (POPMBI pabOTHI C
00y4YarImMUMUCS: UHTEJUIEKTYaJIbHbI€ UT'Pbl, CTUMYJIUPYIOIIHE
MO3HABaTEJIbHYIO MOTUBALIUIO OOYYaIOIINXCSI.

Hroro 1o pasaciy

17

Pa3pen 3. Xumus u ;Ku3HbL
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I[TPOTPAMME

Ne HaunmenoBanue pa3aenos U TeM Komnuec DnekTpoHHBIE (H(POBLIE) JIeSTeIbHOCTD YUUTENS C YYETOM IIPOTPaMMBbl BOCIIUTAHUS
/I NPOrpaMMBbl TBO 00pa3oBaTeNbHbIE PECYPCHI
qacoB
3.1 |XuMmus ¥ KHU3HD 4 [[PubmmoTeka [TOK v MIPUBJICKATh BHUMAHUE O0YYaIOMIUXCsl K IECHHOCTHOMY
https://m.eds00.ru/7f41a636]] ||acnekTy u3y4aeMbIX Ha ypOKax sSIBJICHUMN
v OpraHu30BBIBATh PA0OTY OOYYAFOIUXCS C MOJIy9aeMOM
Ha ypOK€ COLMAJIbHO 3HAYUMOU HMH(OpMalMeii: THULIUUPOBATH
ee 00Ccy>KJIeHHE, BhICKa3bIBaHUS 00y4YarOIIMMHUCS CBOETO
MHEHHS 110 €€ MMOBOAY, BEIPAa0OTKY CBOETrO K HEW OTHOIIEHMUSI.
v NoAJep>KaTh MOTUBALIMIO OOYYarONINXCsl K MOJTYUYEHUIO
3HAHUM, HAJTAXKMBAHUIO TTO3UTUBHBIX MEXKINYHOCTHBIX
OTHOIIEHUH B KJlacce, MOMOTAIOT YCTAaHOBIIEHUIO
J100porkenaTeIbHON aTMocdepbl BOBpEMs ypOKa.
‘HOG&BI/ITB CTPOKY
Hroro no pazmeny 4
OBIIEE KOJIMYECTBO YACOB I10 34
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MyHununaipHoe OroKeTHOE 001e00pa3oBaTeIbHOE YIPEKICHUE

«Cpennsisi odmeo0OpazoBarenbHas mkoaa Ne 31y

PaGouas mporpamma yueOHOTO IIpeMeTa
BUOJIOT'Us
st 10-11 kimaccos

CPOK peayi3aliy MporpaMMsbl: 2roja

CocTaBUTENb:

Uepkamuna H.A.,
yuurenb ouosoruu | KK

r.Anrapck 2023r.
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IHosicHuTEIbHASA 3aIUCKA.

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY  JIst
ompeNeNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonorus» cocraBunM: KoHuenryainbHsle mnojoxenus DPIrocC COO 0
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHUSI 00 OOIIMX EsX
U TPUHIUIIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPETHETO
obOmero o6OpasoBanuss B Poccuiickoit ®denepanuu, a TakkKe MOJOKEHUS O
crienuduke OMOJIOruy, €€ 3HaYeHUU B MO3HAHUU JKUBOM MPUPOJIBI U 0OECIIeUeHUN
CYILIECTBOBAHUSI 4esoBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM
OTIpeJIeSIeHbl OCHOBHBIC ()YHKITUU TTPOTpaMMBbl 10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosioruu naéT TpeACTaBICHUE O IMeIaX, o0 oOmei
CTpaTeruu OOYy4YeHHMs, BOCIHUTAHUS W Pa3BUTUSA OOYyYaIOMMXCS CPEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
COJEp)KaHHE, €ro CTPYKTYpY, pacOpeielieHue IO pa3faeiraM MU Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsSI Y4eOHOTro MaTepuajia ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEH oOyuaromuxcs. B nmporpamme mo 6uonoruu
TAaKKe  YYUTHIBAIOTCS ~ TpeOOBaHMA K  IUIAHUPYEMBIM  JUYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3ylbraraM o00y4deHuss B (opMupoBaHUH
OCHOBHBIX BHJOB YYeOHO-IIO3HABATEIIBHOW JEATCIHLHOCTH/YICOHBIX JICUCTBUI
00y4YaromuXcs M0 OCBOCHUIO COJIEPKaHUSI OUOIOTHIECKOTO 00pa30BaHUS.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIl YPOBEHB) peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWUW OWojoruu, Onarojapsi 4emy B Hel
MPOCMATPUBAETCS] HAMNPABICHHOCTh HAa pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PECTABICHUI O 3I0POBOM
oOpasze Xu3HU U OEpekKHBIM OTHOIICHHUEM K OKpYXKarolled MNpUpOAHON cpeje.
[TosToMy Hapsny ¢ u3ydyeHHEM OOIIEOMOTOTHYECKUX TEOPUM, a TaKKe 3HAHUU O

CTPOCHHH KHUBBIX CUCTCM PA3HOI'O paHra M CyIlHOCTH OCHOBHBIX IIPOTCKAIOIIUX B
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HUX MPOLIECCOB B MPOTrpaMMme MO OMOJIOTHUU YJEJIEHO BHUMAHHE HMCIOJb30BAHUIO
MOJTyYEHHBIX 3HAHUN B TOBCETHEBHOM KU3HU JUISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4Huclie: TpOoPUIAKTUKU HACIEICTBEHHBIX 3a00JE€BaHUI YelOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS 9KOJIOTHYECKHU
1[eJecCO00pa3HOro TMOBEJIEHUA B OKpYXKAloIIed MNpUpoOIHON cpene, aHaniusa
BIIMSIHUSL XO3SMCTBEHHOW JIEITEIILHOCTH YEJIOBEKAa Ha COCTOSIHHE MPUPOIHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHHUS K MPUKJIATHON HAMIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoAHUKTOBAaHO HEOOXOJAMMOCTBIO OOecTeueHUs
YCJIOBHUM JJIsl PEIICHUsT OJHOM U3 aKTyalbHBIX 33/1a4 MIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeamnosaraeT (OpMHUpOBaHWE Yy  00yYaroUMxcs
CIIOCOOHOCTH aJanTUPOBAThC K M3MEHEHUSM JHHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

[IporpaMmma 1o GMOJIOTHH SBISETCS OPUSHTHUPOM JIJIsSI COCTABJICHUS PaO0OUnX
OporpaMM,  aBTOPhl  KOTOPBIX ~ MOTYT  MPEUIOKUTH  CBOM  BapHaHT
MOCJIEIOBATEIbHOCTH U3YyUYEHUSI U CTPYKTYPhI y4eOHOr0 MaTepualia, CBOE BUICHHE
nyTeil ¢gopmupoBaHus y oOydaronuxcss 10—11 ki1accoB mpeaMeTHBIX 3HAHUH,
YMEHHI U CIOCOOOB y4eOHOU NEeATEeIbHOCTH, & TaKXKEe METOJUYECKUX PEIICHHM
3a/1ay BOCIIUTAHMS M PAa3BUTHUS CpecTBaMH yueOHoro npeameta «buomorusy».

buonoruss Ha ypoBHE cpemHero oOmero oopa3oBaHMs 3aHUMAET BaKHOE
mecto. OH obecnieunBaeT (POPMUPOBAHHE Yy OOYYAIOUIUXCS TMPEICTABICHUN O
HAyYHOU KapTHHE MHpa, PAcIIUPSEeT M 0000IIaeT 3HAHUS O KUBOHM mpupoje, e
OTIUYUTENbHBIX TPU3HAKAX — YPOBHEBOW OPTaHM3AIlMU WU JBOJIOIHUH, CO3IAET
YCIIOBHUS ~ JJIsi: TIO3HAHWSI  3aKOHOB  JKMBOW  MPUPOABI,  (OPMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 H 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTHUECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K JKHUBOU MPHUPOJIC
U YEJIOBEKY.

Bonpiioe 3HaueHne OMOTOTHS MUMEET TAKXKE JIUIS PEIISHUST BOCITUTATEIBHBIX
M pa3BUBAIOLIMX 33/lad CPEIHEro OoOmero oOpa3oBaHMs, COLUATU3ALNU
oOyyaromuxcsa. M3yuenue Ouosioruu oOecreuynBaeT yciaoBusl Mg (OPMUPOBAHUS

HHTCJUICKTYAJIbHBIX, KOMMYHHUKAIITMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX HAaBBIKOB,
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ACTETHYECKOW KYIBTYpBI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYSCKUX 3HAHUU C
MPEACTABICHUSAMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUH
u reorpadun. Ha3zBaHHbIE TOJIOKEHUSI O MpeJHA3HAYECHUU Y4eOHOro mpeamera
«buonorus» COCTaBWJIM OCHOBY [JIi ONpPEACJICHUS TMOAXOJ0B K OTOOpY H
CTPYKTYpPUPOBAHHMIO €r0 COJIEpKaHUsA, TMPEJCTABICHHOr0 B Mporpamme Io
OHOJIOTHN.

Ot60p coxmepkanusi yuebHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KyJIbTypOCOOOPa3HOTO TMOJIX0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs JAOKHBI OCBOWTH 3HAHUS W YMCHUS, 3HAYMMBIC IS
dbopmupoBaHusi 0O0IIEH KyJIbTYphl, OMNpPEICISAIONINE IIOBEICHUE 4YeJIOBEKa B
OKpY’Karolel NPUPOTHON cpelie, BOCTPEOOBAaHHBIE B TMOBCEIHEBHOW KU3HH H
mpakTUuuecKkou nesrenbHocTH. Oco0oe MECTO B 3TOM CHUCTEME 3HAHWUU 3aHUMAalOT
AJIEMEHTHI  COJIEp)KaHMs, KOTOpbIE CJIy>XaT OCHOBOM i  (pOpMHPOBAHUS
NpEACTaBICHUA O COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTHHE MHpa U
IIEHHOCTHBIX  OPHEHTAIlUAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'YMaHH3allUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CtpyKkTypupoBaHuEe COJIepKaHUS y4yeOHOro Marepuajga B IporpamMme I0
OMOJIOTMM OCYIIIECTBICHO C YYETOM IIPUOPUTETHOTO 3HAYCHWsI 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOIBI, O €€ YPOBHEBOW OpraHU3ANN H
ABOIONMH. B COOTBETCTBUHU C 3TUM B CTPYKType ydueOHOro mpeamera «buomorus»
BBIJICIICHBI CIICTYIONINE COAepKaTeIbHbIC JIMHUM: «bronorus kak Hayka. MeToabl
Hay4JHOro mo3HaHus», «KieTka kak Ouonormueckas cucrema», «OpraHu3Mm Kak
oumosormyeckas cucrema», «CucremMa W MHOrooOpaswe OPraHHMYECKOro MHpay,
«IBOIONHS YKUBOK TIPUPOJIB», « IKOCUCTEMBI M TIPUCYIITHNE UM 3aKOHOMEPHOCTHY.

Henp u3yyenus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpOBHE —
OBNQJIcHUE  OOYyYAIOMUMHCS  3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHAJIBbHOU
OpraHM3aIlid JKUBBIX CHCTEM pa3HOr0 paHra ©W MPUOOPETCHHE YMCHHM
WCIIOIb30BaTh 3TH 3HAHHUS ISl TPAMOTHBIX JACHCTBHH B OTHOIICHUH OOBEKTOB

YKUBOU MPUPOJIbl U PEUICHUS PA3JIMYHBIX JKU3HEHHBIX ITPOOJIEM.
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JlocTmxeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOUIUMHUCS CHCTEMbl 3HAHUH O OHMOJIOTMYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTX, TUIIOTE3aX, IPABUIIAX, CIYKAIIUX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O
METOJ]aX HAy4YHOT'0 MO3HAHMSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSAX B OHMOJIOTHH,

dbopmupoBaHue y 00y4darOIIMXCsl MO3HABATEIbHBIX, UHTEJUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoOllecce aHaldu3a JaHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3allvu;

CTAHOBJICHUE Y OOydYaromuxcsi OOIeld KyJabTyphl, (YHKIIMOHAIHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYXKAIOIIETO
MHpa SKMBOW MPUPOJBI HA OCHOBAHMM 3HAHUM M OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBaHue y OOydYalOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYECKOW JEATCIbHOCTH YEIOBEKa, Pa3BUTUH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOCKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUSI YEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWM JUIS TIOBBIIICHUS YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHWI U yMEHUN B MOBCEAHEBHOW >KU3HU
JUJI OLIEHKW MOCJEJICTBUM CBOEH JESITEIbHOCTH MO OTHOUICHHUIO K OKPYXKaKOLIECH
cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBAaHME U  COOJIIOJICHHME  MeEp

NMpoWIAKTUKY 3a00I€BaHU .
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B cucreme cpennero obmiero obpazoBanusi «buonorusi», usydyaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOSI3aTENbHBIM YY€OHBIM MPEIMETOM, BXOJSIINM B
cocTtaB peaMeTHoON obnactu «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO61iee 4McIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs] Ouojoruu — 68

gacoB: B 10 kmacce — 34 yacos (1 yac B Heaemo), B 11 kmacce — 34 gacoB (1 gac B

HEJICITIO).
Kitace 10 xiace 11 xiace
KoanuectBo yueOHBIX
ya 34 34
HEIENb
KomnuectBo uacos B Hemeno | 1 1
KomnuectBO 4acoB B 101 34 34

Conep:xanmne o0yuenusi B 10 kiacce.

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMH, TEXHHUYECKUMU
U JPYTUMH €CTECTBEHHBIMH HayKamu, ¢puiaocodueid, STUKON, SCTETUKON U TPABOM.
Pons Owonorun B (GopMHpOBAaHWUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cuctema OHMOJIOTHYCCKUX HAYK.

Meronpl TMO3HAHHWS JKMBOW MpUPOIbl  (HAOMIOAEHUE, OSKCIEPUMEHT,
OMHMCAaHWE, U3MEpeHue, KilacCupUKalms, MOJCIUPOBAHNE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JlemoHCTpauuu:

[Toptpeter: Y. lapsun, I'. Mennens, H.K. Kombrmos, J[Ix. Yorcon wu
@. Kpuk.

TaOmumpl 1 cxeMbl: «MeTOAbI TO3HAHUS KHUBOKW TPHPOIBI.

JlaGopaTopHbIe U IPAKTUYECKHUE PAOOTHI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHue pas3iIWyHBIX METOJIOB IMpHU
M3YYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI M X OPraHU3 AU,
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XKupbie cucteMbl (OMOCHMCTEMBI) Kak NPEAMET HW3Y4YeHHs] OHUOJIOTHH.
OTauyne )XKUBBIX CUCTEM OT HEOPTraHUUECKON TPUPOIBI.

CpoiictBa OumocucteM H HX pa3zHooOpazue. YPOBHM OpraHuszaluu
OMOCHCTEM:  MOJICKYJISIDHBIA,  KJIETOYHBIM,  TKAHEBbIH,  OpPraHU3MEHHBIMH,
MOMYJISIITUOHHO-BUJOBOM, IKOCUCTEMHBIN (OMOTreo1eHOTUIECKU), OnoCchepHBIil.

JlemoHcTpanuu:

Tabmuipl u cxembl: «OCHOBHBIC NMPU3HAKH JKU3HUY», «YPOBHU OpraHU3aIUU
YKUBOU IIPUPOJBI.

O6opynoBanue: Mmojienb Mojekyssl JTHK.

Tema 3. XumMHnuyecKHii COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUNA COCTAB KIETKH. XHUMHYECKHUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpO3JIeMeHThl. Bojia 1 MUHepabHbIE BEIIeCTRA.

OyHKIMM BOALI W MHUHEpATbHBIX BeliecTB B kierke. [lognepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHure OelKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmMble 1 3aMEHUMbIE aMHUHOKHCIOTBL. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (MEepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe CBoHcTBa OenkoB. buomornueckue
GbyHKIMM OCIIKOB.

depmeHThl — Ouonorumyeckwe KartaiauzaTopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA MEHTp, cyOcTpatHas crnenuduanocts. Kodepmentsl. ButamuHbl.
Otnmnuus GepMEHTOB OT HEOPTaHWYECKHUX KaTaJu3aTOPOB.

VYrrneBoael: MoOHOcaxapuabl (IJIIOKO3a, pubo3a ©  JAe30Kcupud03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJucaxapuibl (Kpaxman, TJIUKOIEH,
1eJuTI0II03a). bronornveckre GyHKIMHA yTIIEBOIOB.

Jlumuper:  Tpurmunepuasl, Gochomunuapl, crepounbl. [ uapoduIBEHO-
ruapodoOHbIe  cBolicTBa. buonormdyeckue ¢yHkimn aunuaoB.  CpaBHEHHe

YIJI€BOA 0B, OCJIKOB U JIMIIKIOB KaK NICTOYHHUKOB DHCPI'UH.
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Hyxnennosele xucmotel: JIHK wm PHK. Hyxneoruasl — MoOHOMEpBI
HyKJIeMHOBBIX KHCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoenue u pyHKIuu.

Hutonorna — wHayka o kinerke. Kierounas Tteopus — mnpumep
B3aUMOJICUCTBUS HJeld M (PAKTOB B HAYYHOM MO3HAHUU. MeToAbl H3yYeHHUS
KJIETKHU.

Knerka kak wnenoctHas >uBass cucrema. OOmmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHast memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKas W mpokapuoruueckas. (OcoOeHHOCTH
CTpOEHUSI MpOKapuoTHYecKoi kieTku. Kietounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKONW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, »KUBOTHOW U
IrpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, [JIMKOKAIUKC, HX
¢ynkiuu. [Inazmatuueckas memOpana, e€ cpoiictBa u ¢yHkiuu. L{urornazma u
e¢ opranounabl. OqHnomemOpannbie opranouabl kietku: DIIC, anmapat [Nombmxu,
nu30combl. [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHAPWUM, IUIACTUIBIL.
[IpoucxoxxaeHne MHUTOXOHApPUN M TutacTula. Buael mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPUOIU, PECHUUKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsTopHbIA LeHTp kieTku. CTpoeHue sapa: sjuepHas 000J0uKa,
KapuoIIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JlemoHCTpauuu:

[Moptpersi: A. JleBenuryk, P.I'yk, T.IlIBann, M. lIneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, K.M. bap.

Juarpammbel:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B  HEXUBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOLE.

Tabmuuel n cxembl: «llepuonnueckas TabnMIAa XUMHUYECKUX 3JIEMEHTOBY,

«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OElIKa,
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«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHne MOIEKyIbI
AT®», «CtpoeHne 2yKapuOTHUYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyIOBaHHUE [UIsl MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEeHMM, DKCIIEPUMEHTOB, MHUKPOIpEnapaThl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEpPHATbHBIX KJIETOK.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI:

Jlaboparopnass pabota Ne 1. «l3ydyeHue KaTtaqTuTUUECKOM aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora Ne2. «M3ydeHwe CTpPOCHHS KIETOK PACTEHUM,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnaparax u ux
OTIHCaHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WM METa00Ju3M. ACCUMWIIUS (TIJIaCTUISCKUN OOMEH)
U JUCCUMWIISALUA (HEpreTHYecKuid oOMEH) — JIBe CTOPOHBI €IUHOTr0 IMpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOHBIN 1 TeTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas a3l (orocuHTe3a. Peakium
doTocunTe3a. IhPeKkTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCUHTE3A ISl KU3HH
Ha 3emue. Biusaue ycnmoBuil cpefpl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIMIECHUS €T0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTE3. XEMOCHHTE3UPYIOIe OakTeprun. 3HAUCHUE XeMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KieTke. PacuierieHue BeEIIeCTB, BBIJICJICHHE
MaKKyMYJIUPOBaHUE DSHEPruM B KIETKE. OTambl 3SHEPreTUYEcKoro oOMeHa.

['mukonus. bpoxkeHnue m ero Buabl. KHCIOpOIHOE OKHUCIEHHE, WJIM KJIETOYHOE
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JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. OPheKTUBHOCTH
HSHEPreTUYeCcKOro oOMeHa.

Peakiun MatpuuHoro cunte3a. ['enetmueckas wuHpopmauus u JIHK.
Peanuzanus renernyeckoil uHpopMaruu B KieTke. ['eHeTHyeckuit Koa U €ero
cBoiicTBa. Tpanckpunuusi — matpuunbli cuHTe3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KonupoBanwe amMuHOKHUCIOT. Poib pubGocom B
OmocuHTE3€e OenKa.

Hexnerounbie ¢Ghopmbl KU3HU — BHUPYCHL. VICTOpUS OTKpBITHUS BUPYCOB
(1d.W. BanoBckmit). OcoOEHHOCTH CTPOEHUS W SKMU3HEHHBIM LMK BHPYCOB.
bakrepuodaru. bone3snu pacTteHuil, KUBOTHBIX U YEJIOBEKAa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bo3Oynurens CIIN/a.
OO6OpaTtHast ~ TpaHCKpUNIMsS, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAHUIA.

JlemoHcTpanuu:

IToptpetsl: H.K. Konsuos, JI.1. MBanosckuii, K.A. Tumupsizes.

Tabnuuel u cxembl: «Tunbl nutanusy, «Merabonusmy, «MUTOXOHIPUIY,
«HepreTuyeckuii oOMeH», «Xioporiact», «Dorocunres», «Ctpoenue JJHK»,
«CTpoeHne u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKuii Koay,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI 1ukin Bupyca CIIN/a,
O0aktepuodaray, «Permukamus JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «Yapoeane JIHK u Tpanckpurmmsy»,
«buocunTes 6enka», «CTpoeHue KIeTku», Mmoaenb ctpykrypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHUAYaJIbHOE PAa3BUTHE OPTraHM3MOB.

KieTrounslii 1k, WM KU3HCHHBIM MK KieTkW. MHTepdaza m MUTO3.
[Ipomeccrl, mpotekatomue B uHTEepdaze. Pemnmukamus — peaxius MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIuTutonaHelid W TAIlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[uTosmornueckne OCHOBBI PA3MHOKECHUS U WUHIUBUAYAIBHOTO PA3BUTHUS

OpPTraHU3MOB.
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Henenne knetkn — muto3. Craauu mutosa. lIpoueccel, npoucxoadime Ha
pPa3HBIX CTAAUIX MUATO3a. bUOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemasi ruOENb KJIECTKA — aroITo3.

dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe U nonosoe. Buabl Oecnonoro
Pa3MHOKEHMS: JEJICHHE HaJABOE, IMOYKOBAHUE OJHO M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETaTUBHOE pa3MHOXKEHHUE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. IIpoiecchl, npoucxoadiire Ha CTaausxX Menosa.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonorndeckuii cmbicin u
3HA4YCHUE MEN03a.

I'amerorenes — mpoiiecc 0Opa3oBaHUsSI TOJOBBIX KIETOK Yy JKHWBOTHBIX.
[TonoBeIe kKene3bl: CEMEHHUKH W sAuYHUKUA. OOpa3zoBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30M], SWIEKJIeTKa) — CIepMaToreHe3 U OOTeHEs.
OcoOeHHOCTH CTpPOCHMs SULEKIETOK H crepMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAJIBLHOE Ppa3BUTHE
(amOpuorenes). Jtanbl YMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyisinus, opraHoreHes. IloctomOpuonanbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA: TMpsiMOe, HempsaMmoe (inuyuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButne pacrenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JlemoHcTpanuu:

Tabmuiet 1 cxembl: «@OpMBI Pa3MHOXKEHHUSI OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kietku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK»,

«Ctpoenue xpoMocomb», «Knetounwsi nukin», «Permmkanus JJHK», «Mwutos,
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«Menos», «IIpsmoe u HenpsaMoe pa3BUTHE», «l'aMeTOreHe3 y MICKONMUTAIOMUX U
yesioBeka», «OCHOBHBIE CTaJJUU OHTOT€HE3a».

O6opynoBanue:  MUKpockomn,  Mukpompenapatel  «CriepMaTo30uabl
MJIEKOIIUTAIOLIEroy», «SiekneTka MiekonuTaromero», «Kapuoknnes B KieTKax
KOpelllKa JIyKa», MarHuTHas MOJeNb-alIyiukauus «JlereHne KIeTKu», MOJEeib
JHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHbie U MPAKTUYECKHE PAOOTHI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHue muTO3a B KJIETKaX KOHYMKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKpOIpenaparaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropust pa3BuTusi TreHEeTUKU. Pounb
IIUTOJIOTUH ¥ SMOPHUOJIOTMM B CTAHOBJICHHHM TE€HETUKH. BKiajg poccHiickKux H
3apyOeKHBIX  YUEHBIX B pa3BUTHE TEHETHKU. MeTonbl TE€HETHKH
(TMOPHUIOTOTUUECKHUH, LHUTOT€HETUYECKHIA, MOJIEKYJISIPHO-TE€HETUUECKHUIA ).
OCHOBHbBIE TEHETHYECKHE MOHATHS. ['eHeTHyeckass CUMBOJIMKA, UCIIOJIb3yemasi B
CXeMax CKpelIMBaHUH.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPHU3HAKOB, YCTaHOBIIEHHbIE ['. MeHeneM.
MonorubpugHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosieHusd. IIpaBwiio JAOMHHHMpOBaHHA. 3aKOH pAacIUEIUICHUs IPU3HAKOB.
I'unore3a ynuctoTsl ramet. [loaHOE M HEMOIHOE TOMUHUPOBAHHUE.

JlurnbpuaHoe  CKpeluBaHUE. 3aKOH  HE3aBUCHUMOrO  HAcCJEJOBaHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIAHOIO  CKPELIMBAHUS.
Ananuzupyroniee ckpeniuBanue. Vcrnoib30BaHuEe aHATUM3UPYIOIIETO CKPEMBAaHUS
U1 OTIPEJICIICHUsI TEHOTHIAa 0COOH.

CuernieHHoe  HacieioBaHue nmnpu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJIeI0BaHWIO reHoB. HapylieHue cuernieHusi reHOB B Pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHaﬂ TCOPHA HACIICACTBCHHOCTH. I'eneTuueckue KapThl.
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I'enetrnka mona. XpoMOCOMHOE ONpeAeiaeHUe moja. AyTOCOMBI U TTOJOBBIE
XpoMocoMbl. ['omoramMeTrHsle W rereporameTHble oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLIEMIJICHHBIX C MOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHMBOCTH: HEHACJICCTBCHHAs u
HacleACTBeHHass. Poiap  cpegpl B~ HEHACHEACTBEHHOW  M3MEHUYMBOCTH.
XapakTepucTUKa MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIA psg U
BapualmoHHass kpuBas. Hopma peakiuu npusHaka. KoJouuecTBeHHBIE U
KaueCTBEHHbIC TMPU3HAKU M WX HOpMma peakuuu. CBoMCTBA MOIUPUKAIIMOHHOM
U3MEHYHUBOCTH.

HacnencrBenHasi, WM TIeHOTHIWYECKas, W3MEHYMBOCTh. KomOMHATHBHAS
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAasi U3BMEHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. HacToTa 1 Mpu4rHBI MyTanuid. MyTareHHbie (haKkTophI.
3aKOH rOMOJIOTMYECKUX PSA0B B HacaeaAcTBeHHOW n3mMmenunBocty H.M. BaBunosa.

Buesnepnas HaciIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKU
YyeJIOBEKA: FreHeaJIOTHYECKUM, OJIN3HEOBBIN, [IUTOr€HETHUECKUH, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHHE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJICTBCHHOM IPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTuueckue | TeHepaThuBHble MyTanud. CTBOJOBBIE KIETKH. IIpUHITUIIBI
3I0POBOTO 00pa3a KU3HU, THATHOCTHKH, MPOMHUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Hell. MenuKo-rTeHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
T€HETHKU B TIPEOTBPAILCHUH U JICUCHUU T€HETHUYECKUX 3a00ICBaHUI YeJIOBEKA.

JlemoHCTpauuu:

IToptpetsi: I'. Mennenn, T.Mopran, I.ae ®pusz, C.C.YeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.U1. BaBunos.

Tabmuubt u  cxeMmbl: «MOHOTMOpUAHOE  CKpEIIMBaHHE W €r0

OUTOIrCHCTHYCCKAsA OCHOBa», «3aKoH pacmiCiviCHuA KW C€ro HIUTOI'CHCTHYCCKAAd
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OCHOBa», «3aKOH  4YHUCTOThI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lutonornuyeckue OCHOBBI  JUTHOPHUIHOTO CKpELUBaHUAY, «Meno3y,
«B3auMoIeucTBUEe aJICIBHBIX TE€HOBY», «l'eHeTHueckue KapTel pacTEeHUH,
KUBOTHBIX W YeJIOBEKa», «l'€HeThka mosay, «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CLUEIUICHHOTO C moJioMm», «KapuoTumbl uYenmoBeka H KUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanonHas W3MeHUHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi Kpopu», «MyTalluOHHAs ©3MEHUUBOCTHY.

O6opynoBanue: Moaeau-anmIMKanul «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapaTr «J/lpozoduia» (Hopma, MyTanuu
(bOpMBI KPBIIILEB M OKPACKHU TeJa), TepOapuii «I"opoxX MmoceBHOM.

JlaGopaTopHbie U MPAKTUYECKHE PAOOTHI:

JlaGoparopnass pabora Ne 5. «M3ydenwe pe3ylbTaTOB MOHOTHOPHIHOTO
UAUTUOPUIHOTO CKPEUIMBAHUA Y AP030(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas padota Ne 6. «3yuenne MoaudukaimoOHHON N3MEHYHMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psiia ¥ BAPUALIMOHHOU KPUBOM».

JlaGoparopHas padota Ne 7. «AHanu3 MyTauui y apo30(Guibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne2. «CocraBieHHe W aHaIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekunsi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa U Ipolecc. 3apoKICHUE CENEKIHMH U TOMECTUKALUS.
VYyenne H.J. BaBunoBa o 1ieHTpax mpoMCXOXKACHHUSI 1 MHOTOOOpa3usi KyJIbTYPHBIX
pactenuil. lLleHTpbl NPOUCXOXKIECHHS AOMAIIHUX JKUBOTHBIX. CopT, mopoaa,
ITaMM.

CoBpeMeHHbIE METOJIbI CeJeKIMU. MaccoBbIil U MHAUBUAYAIbHBIA OTOOPHI
B CEJICKIMU pacTeHHil M KUBOTHBIX. OlLEHKa 3KCTepbepa. BIM3KOpOJICTBEHHOE
ckpemBanue — uWHOpuAMHT. Yucras nuHus. CKpellMBaHUE YUCTHIX JIMHUI.
I'eTeposuc, wnu rudpuaHas cuiia. HepoacTBeHHOE CKpelIMBAaHUE — ayTOPUJIMHT.

Otpnanénnas rubpummuzauus u e€ ycnexu. VICKycCTBeHHBI MyTareHe3 H
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MOJIy4YEHUE TIOJUIUIOUAOB. JIOCTMKEHUS CENEeKUUU PACTEHUM, KXUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHonoruss kak orpacib NPOU3BOJACTBA. ['€HHAs HMHKEHEpHs. JTarbl
co3ganus pexomOunantHo JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kiietounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUMU.
KnonupoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKOJIOTUYECKUE u  otudeckue  mpobrmembl. I['MO  —  reHeTHYecKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

ITopTpeTsr: H.. BaBunos, N.B. Muuypus, I'.J1. Kapneuenko,
M.®. BaHOB.

Tabmumbel 1 cxembl: Kapta «lLleHTpbI TPOUCXOXKIEHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «llopoasl qomMamHuX >XKMBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanéunas rubpuauzamnus», «Paborter akagemuka M.®. BaHoBay,
«Ilomumnongusi», «OOBEeKThl OMOTEXHOJNOTHM», «KileTouHble KyIbTYpbl W
KJIOHUpOBaHue», «K KOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MYJSDKM IUIOJIOB W KOPHEIUIOAOB JAMKUX (opMm U
KyJIbTYPHBIX COPTOB pacTeHH, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSY.

JlaGopaTopHbIe ¥ IPAKTHYECKUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOAbl U JIOCTUXKEHHUS CEJEKIMU PAcTEHUU H
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCIBITATENIBHBIN  YYaCTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Conep:xanne o0yuenns B 11 kiaacce.

1 wac B Henento, Bcero 34 yaca, U3 HAX 2 4aca — pe3epBHOE BpEMsI

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIKu BO3HMKHOBEHUSI JBOJIIOLMOHHOW TEOPHUH. DBOIIOLMOHHAS
Teopusi U e€ MecTo B Ouonoruu. BiusHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE

OMOJIOTUM U APYTHX HAYK.
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CBunerensctBa 3BOJOUMU. [laneoHTONIOrMYECKHE: MOCIEA0BATEIBHOCTh
MOSIBJIEHUS] BUJOB B MAJICOHTOJOTMYECKON JIETONHUCH, TMEPEXOJHBbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3inyusi SMOPHUOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIEC, AHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomtonionHas teopust Y. JlapBuna. IIpeanochulkKM BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHJIBI 3BOJIIOLMM BUJAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TIPU OTPAaHUYEHHOCTH PECypCOB, HEOIpeaesiéHHAas U3MEHUHUBOCTD,
6oprba 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosronuu (CTIO) u €€ 0OCHOBHBIE MTOJIOXKEHUS.

MuxkposBosorus. [lomynsiius kak eAMHUIA BUAA U SBOJIOLHUU.

JBuxyiue cuibl ((pakTopbl) IBONIONUK BUAOB B Mpupoae. MyTallMOHHbBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Ipeid
reHoB. M3omsuus ¥ MUTparus.

EcrectBennsiit o160p — HampaBnsomuil  dakTtop 3Bomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocoOIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Boitonuu. [Ipumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl ¥ HIHO-aIaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepuu Buma. OcHoBHbIE (DOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomtonusi. Dopmer  3Bomonnu:  GUIETHYECKAs, JIUBEPreHTHAS,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HeceUUaTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs paaudalusl.

JlemoHcTpanuu:

[Toptpeter: K. Jlunnen, JK.b. Jlamapk, Y. lapsun, B.O. KoBaneBckui,

K.M. bap, 3. I'ekkenp, ®. Mromnep, A.H. CeBepuios.
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Tabmuupl u cxembl: «Pa3BuTue opraHmyeckoro wmupa Ha 3emiey,
«3apoJblllid O3BOHOYHBIX >KMBOTHBIX», «ApXEONTEpPUKC», «DopMbl OOpHOBI 32
cylecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  HopoJ  KUBOTHBIXY, «Tonynsauumny, «MyrtanuoHHas
U3MEHUYUBOCTB», «ApoMopdossl», «Wamoamanrauum», «OOmas aereHepanus»,
«/IBwxymue cunbsl sBomouum», «Kapra-cxema Mapmpyra IyTemecTBUS
Y. JapBuna», «bopnba 3a cyuiectBoBaHue», «[IpucrnocoOieHHOCTh OpraHu3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJTOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3JMYHBIMU TUIIAMHU OKPACKH,
HAOOp IMJIOJNOB M ceMsH, Koyekuus «lIpumepbl 3allMTHBIX TPUCHOCOOJICHUN Yy
KUBOTHBIX», MoOJieNb «OCHOBHbIE HAMPABJICHUS SBOIIOLUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJTOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, koiekuus «DopMbl COXPaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (GopmMbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHbIe ¥ IPAKTHYECKUE PAOOTHI:

Jlabopatopnast pab6ora Ne 1. «CpaBHeHuE BHAOB O MOP(}OIOTHYECKOMY
KPUTEPHUION.

JlaGoparopras padorta Ne 2. «Onucanue mpucocoOJeHHOCTH OpraHu3Ma H
€€ OTHOCUTEIIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emuie.

JloHay4HbIE NpPEICTABICHUS O 3apOXACHUM >KW3HW. HaydHble THIOTE3BI
BO3HMKHOBEHMUS JKM3HM Ha 3emiie: aOMOreHe3 W MNaHCHepMHs. XHUMHYECKas
3BOJIIOLMS. AOHOTEHHBI CHUHTE3 OpPraHMYECKMX BEIIECTB W3 HEOPraHUYECKHUX.
DKCHEepUMEHTAILHOE MOATBEPKICHUE XUMHUUYECKOHM 3BOoJIoIMK. HavanbHbIe 3Tamnbl
ouonornueckoit sBontonuu. I'mnoresa PHK-mupa. d@opmupoBanre MeOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM W UX 3BOJIOLMS.

@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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PasButre xu3Hu Ha 3emiie 1o 3pam u nepuonaM. Karapxen. Apxelckas u
nporepo3oiickas Hpbl.  [lameosoiickas spa u €€ mnepuoibl: KeMOpPUUCKUH,
OPAOBUKCKHM, CHITYPUUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o301cKas 3pa v €€ NEPUObL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ mNepuoAbl: NAJCOr€HOBBIA, HEOT€HOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KJIuMaTa U IreoJOTMYeCKuX MpoueccoB. OCHOBHBIE 3TAllbl
ABOJIIOIMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [TosiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrtema OpPraHMYeCcKOro Mupa Kak OTpakeHue 3BOIOIUU. OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YETIOBEeKA. AHTPOMNOJIOTUS KaK Hayka. Pa3BuTue mpeacTaBieHUM
0 TMPOUCXOXKJICHUM YesoBeKa. MeTonbl u3yueHus aHTpomnoreHeza. CxoiacTBa u
pa3nuus 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.

HBuwxymue  cuibl  (dakTopel) — aHTpororene3a.  HacneacTtBenHas
U3MEHYMBOCTH U ecTecTBeHHbI 0TOOp. OOIIEcTBeHHbII 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIAUN TPYla, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBH HBOJIIOLIUU YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenblii, YenoBek mpAMoOXonAmud, UYeloBeK HEaHAEPTAIbCKUH, YeloBeK
pasymHbIi. HaxolIku HCKOMaeMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0OJACTh
pactpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IH.

Yenoseueckne pacel. OcCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajlougHasi  (PKBaTOpuajbHas),  MOHTOJOHIHAsS
(a3maTcko-amepukaHckas).  UYepTsl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENCH
YEJIOBECUECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO 4eNOBEUECKHX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpersr: @. Peaun, JI. [Tactep, A.W. Omapun, C.Mwumnep, I'. IOpmn,
Y. lapBuH.
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Tabmumer 1 cxembl: «Bo3umkHoBeHHe COHEYHOM CHUCTEMBI», «Pa3BuTHE
opranuueckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEeHHas CHUCTeMa OPraHHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMHYECKUX YEepPT CTPOCHUS YEJIIOBEKAa M UEIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeECTa MAJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeoBeKay, «JlpeBHeumue moan», «lpeBHue monn», «llepsbie
COBpPEMEHHBIE JTI0IN», «YeroBedeckue pach».

O6GopynoBanue:  mymspku  «lIpoucxoxkiaenue — 4denmoBeka»  (OOCTHI
aBCTpAJIONMUTEKA, TMUTEKAHTPONA, HeaHJepTaiblla, KPOMAHBOHIIA), CJICTKUA WU
U300pakeHUsT KaMEHHBIX OpYIUN TMepBOOBITHOTO 4YelOBeKa (KaMHH-YOIIEPHI,
pyOuna, ckpebna), TreoXpoHOJOrHYecKas TaOnuma, KoJuieKiusa «DopMbl
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHbI€ ¥ MPAKTUYECKUE PAOOTHI:

[Tpaktuueckas padota Ne 1. «M3yyeHue nckomnaeMplx OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKCKypeus «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€eil).

Tema 3. Opranu3msl U OKpYKAKIIasi cpeaa.

DOKojorusi Kak Hayka. 3ajaud M pa3fiesibl  AKOJOTMU. MeTojbl
AKOJIOTUYECKUX HMCCIIEIOBAHUI. DKOJOTMYECKOE MHUPOBO33PEHHUE COBPEMEHHOIO
YeJoBeKa.

Cpenpl oOuTaHWs OPraHWU3MOB: BOJHAs, HA36MHO-BO3AYIITHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Okonornueckue ¢akropsl. Kriaccudukamus >KOIOTHUIECKUX (HaKTOPOB:
abuoTuyeckrue, OHMOTHYECKHME U AaHTPOINOreHHble. JIeHcTBHE HKOJIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

Abuotnueckue (hakTOphI: CBET, TEMIIEpATypa, BIaxHOCTh. DoTomeproans3m.
[Ipucniocobniennsi  OpraHM3MOB K  JIEMCTBUIO  aOMOTHYECKUX  (PAKTOPOB.

buonornueckne puTMmsI.

79



buotnyeckue  ¢akropsl.  Buasl  OMOTMYECKHX  B3aUMOJACHCTBUI:
KOHKYpPEHIUS, XUIIHUYECTBO, cuMOno03 U ero ¢opmel. [lapasurusm, koonepanus,
MyTyajau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OWOTHYECKUX B3aUMOJEHCTBUM JUIsl CYILIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTEepUCTUKU monyiasuuu. OCHOBHBbIE IOKa3aTeau
NOMYJSIUU: YUCIEHHOCTb, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. J[lnHaMuka 4uciIeHHOCTH MOMYJIAIMH U €€ peryssius.

JlemoHcTpanuu:

[Hoptpetsi: A. I'ymGonbar, K.®. Pynbe, O. I'ekkensb.

Tabnuuel n cxembl: kapta «lIpuponnbsie 30HbI 3eMauy», «Cpenbl 0OMTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomymsuuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYISuu uHGy30pun-Tydenbkny, «Ilumessie nenmy.

JlaGopaTopHbI€ U MPAKTUYECKHE PAOOTHI:

JlaGoparopnas pabora Ne 3. «Mopdomoruueckne 0COOEHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas pabora Ne 5. «llomcu€T TIOTHOCTH TOMYNSIMN Pa3HBIX
BHUJIOB PACTECHUIN».

Tema 4. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BUIOBaS,
MpocTpaHCTBeHHas, Tpoduueckas (muimieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHo3e.

Dkonornyeckue cucrtembl (3xocucteMbl). Ilonsitue 00 »skocucteMe u
ouoreoneHoze. DyHKIMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEHIECTB U NMOTOK 3HEPIHMHU B HKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHH HKOCUCTEMbl. [lWilieBble 1IEMW U CETH.

OCHOBHBIC TOKAa3aTEeId SKOCHUCTEMBI: 6I/IOMaCC3, MpOAYKIIHA. DKOJIOTrHYeCKUEe
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NUpamMubl: MPOAYKUUH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAMOpEryJsiuusd, pa3Butue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMAa XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOT€HHbIE  JKOCUCTEMBI.  ATpO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak @akrop ycroilunmBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHoOOpa3us Ha 3emiie.

Yuenue B.U. Bepnaackoro o Ouocdepe. I'panuiipl, cocTaB U CTpyKTypa
ouochepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPepsl Kak
robasbHOM 3KocucTeMbl. [[uHaMuyeckoe paBHOBecHEe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOre0XMMUUYECKUE IUKIIBI 2JIEMEHTOB (yIyiepo/a,
a3oTa). 30HAbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyectBO B Ouocdepe 3emiid. AHTPONOTE€HHbIE W3MEHEHHS B
ouocdepe. ['odanbHBIC SKOJIOTHIECKUE MPOOIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YEJI0BEYECTBRA. CoxpaHeHue
O6unopa3zHooOpasusi Kak OCHOBa yCToWunBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI TMPUPOAHBIMU pPECypcaMHM M HUX HCHOJIb30BaHHE. JloCTHKEHHS
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHCTpauuu:

IMoptpetsi: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabnuier u cxembl: «llumesbie nenu», «broleHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmectBay, «llemm nuTaHus», «IKOJIOrMYECKas NUpPaAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWMHOrO  Jjecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JICHCTBUSA Ha TOpupoay», «BaxuHelmne HCTOYHUKU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BaxHelIlas cOCTaBISAIONIAs
ouochepn», «DakTopbl Aerpagauuu mnouBy», «llapHukoBeiil 3PdexT», «DPakTopshl

paauMoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps»,
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«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«Kpyrosoport yriepona B buocgepey, «KpyroBopoT azoTa B IpUpOJIE».

Ob6opynoBanue: mMonenp-anmunkanua «Tunuunele OuMOLEHO3bD», repOapuit
«PactuTtenbHble COOOIIECTBAY, KOMUIEKIIMU «bUoleH03», «BpeauTenu BaxKHEHIITUX
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TIepOapum UM KOJJIEKUUH pacTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K Pa3HBIM 3KOJIOTMYECKMM TpYyIIIaM OJHOrO BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, H300paxeHUs OXpaHSEMbIX BHUIOB
pPacTEHU U JKUBOTHBIX.

Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI IPOrPaMMbI 110 OHOJIOTUH
(0a30BbIil yPOBEHb) HA YPOBHE CPeIHEr0 001Iero oopa3oBaHusl.

119.8.1. Cormacho ®I'OC COO ycraHaBIuMBaIOTCS TpPeOOBaHUS K
pe3ylibTaTaM  OCBOCHHS ~ OOy4YaloIIMMHCS  MPOrpaMM  CPEIHEro  OOIIETro
00pa30BaHus: TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

B cTpykType NMYHOCTHBIX PE3ylbTaTOB OCBOEHUs npeamera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTAaBJISAIOIIME: OCO3HAHUE O0YYarOIMMHCS POCCUICKOM
IPaKJaHCKON MIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOIPENEICHUI0, HAJIWYUMe MOTHBAlMM K OO0y4YeHHMIO  OuoJoruw,
IIeJICHANIPABJICEHHOE pa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH HAa OCHOBE
KJIIOUYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpaJuLUN pa3BUTHs OHOJIIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MNPUCYIIUMH CHCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYUE HKOJOTMYECKOrO0 IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTDH KUZHEHHBIC IIJIaHbI.

JInuHOCTHBIE pe3yIbTaThl 0CBOCHUS npeaMera «buoaorusa»

JInuHOCTHBIE PE3yNbTAaThl OCBOCHMS NpeaMeTa «bromorus» qoCcTUrarorcs B
€AVMHCTBE Y4E€OHOM W BOCIUTATEIBHOW JESATEIIBHOCTH B COOTBETCTBUU  C
TPaAULMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LEHHOCTSIMH, MPUHATBIMU B OOIIECTBE NPABWIAMH M HOPMaMH
MOBEJACHUSI M CHOCOOCTBYIOT MpPOLIECCAM CAMOIIO3HAHMSI, CAMOBOCIUTAHUA H

CaMOpa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ no3umuM  JIHU4YHOCTH, IIaTPHUOTHU3MA,
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YBOXEHHUS K 3aKOHY W TPABOIOPSIAKY, YEIOBEKY TPYyJa M CTapIIeMy MMOKOJICHHIO,
B3aMMHOTO YBaKEHUsS, OCEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACJICAHIO H
TpaJMIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccwiickoit depepanuu, mpupoae u
OKPYKAIOIIEU CPELE.

119.8.4. JInuHOCTHBIE ~ pe3yNbTaThl  OCBOCHHMS  Y4yeOHOro  mpeaMmera
«buomorus» MOMKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAaThCSI  COOPMHUPOBAHHOW  BHYTPEHHEH TMO3WIMEH  JIUYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHCHTAIIUH, TO3WUTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
pacIIMpeHre )KU3HEHHOTO OTIBITA U OIBITAa JASATEIBPHOCTH B MPOIECCE Pealh3aIiiu
OCHOBHBIX HaIIPaBJICHUH BOCITUTATEIILHON JIEITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskJaHCKOTO BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMHA 00YYaIOMIErocss KaKk aKTUBHOTO
Y OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 00IIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OO0S3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW [EATEIbHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 3aJ]1a4, BBHIIOJTHEHHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU |
COIMAJILHBIM TIOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOTHCHHS
y4eOHBIX, TIO3HABATEIbHBIX W HCCIAEAOBATEIBCKUX 3a7a4, YBAKHUTEIHBHOE
OTHOIICHHE K MHEHHWIO ONIMOHEHTOB IMPHU OOCYXKIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COMICPIKAHMS;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKOM NIEATETLHOCTH;

2) MaTpUOTUIECKOTO BOCITUTAHMS:
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c(hopMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€pe]l
Ponunoii, roppoctd 3a cBOM KpaH, cBOK PoauHy, CBOM A3BIK U KYJIBTYpPY,
MPOIUIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAUI0O U TaMSATHHUKaAM
NpUPOABI, NOCTHXKEHUSIM Poccuum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpYyAe,

CIOCOOHOCTh OIICHUBATh BKJIQJ POCCHUMUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHe OHMOJOTHM, TOHUMAHUE 3HAYCHUs] OWOJIOTUM B TIO3HAHHHM 3aKOHOB
IPUPO/IbI, B KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujeiHas yoexAEHHOCTh, TOTOBHOCTh K CTyXeHHI0 OTeUeCcTBY U €To 3alluTe,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/Ia;

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO ITOBEICHUS;

CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIICHHWE K CBOUM pOJMUTEIAM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATUA LEHHOCTEHM CEMEMHOW XWU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHPY, BKJIIOUash 3CTETHKY ObITa, HAYYHOTO |
TEXHUYCCKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHUI;

IMOHMMAHUE SMOIUOHATIBHOTO BO3JECHUCTBHS )KUBOW MPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KCHUIO B PA3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSBIIATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) bu3HuUEeCKOro BOCIUTAHUS:

MOHUMAHUE | peaau3alus 3I0pOoBOTO M 0€30MacHOTo o0pasza KHU3HU

(3mopoBoe  TMUTaHUE, COOJIIOJACHUE TUTHMEHUYECKUX MpaBUI U HOPM,
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cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Qu3nyeckas
aKTUBHOCTB), OEpPEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

NOHMMAaHWE WEHHOCTH NPaBWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME TMOCIEJCTBUN U HENPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) TpyI0BOrO BOCITUTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHKE IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AQKTUBHOHM JEATEIBHOCTH TEXHOJOIMYECKOW M COLMaIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM chepaM MpoPecCHOHANBHON NEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBHIOOpP Oyaymedl npodeccud U pearu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha
IPOTSKEHUU BCEU KU3HH;

7) SKOJIOTHYECKOTO BOCIIUTAHHUS:

HKOJIOTUYECKU 1€ecO000pa3HOE OTHOILIEHUE K MPHUPOJAE KaK HCTOUYHUKY
KU3HHM Ha 3emile, OCHOBE €€ CyIECTBOBAHMUS;

HOBBIIIEHNE YPOBHS 3KOJIOTHMUECKOM KYyJbTYpbl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TNI00aJBHOIO XapaKTepa HKOJOTHYECKUX MpoOJeM U myTed ux
peLIeHHS;

CHOCOOHOCTh HCHOJB30BaTh MPHOOpETaeMble NpPU H3YyYCHUH OHOJIOTHH
3HaHWS W YMEHHMA TpPH PEUIeHHH MpoOJeM, CBS3aHHBIX C PalUOHAIBHBIM
PUPOAOIIONB30BaHUEM  (COONIIOICHHE  NpaBWJI  TOBEACHHS B NPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpPaHy BHUJOB,

aKocHucTeM, Orochepsl);
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AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCAIIUX BpEH  OKPYKaOLIEeU
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNpUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUSA NPEANPUHUMAECMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYUE  PA3BUTOrO  AKOJOTMYECKOTO  MBIIUJICHUS,  JKOJOTMYECKOU
KYJbTYPbI, OIBITA JESATEIBHOCTH JKOJOTUYECKONM HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA UMH B IO3HABATEILHOM, KOMMYHUKATUBHOU M COLMAJIIBHOM
ITPAKTUKE, TOTOBHOCTHU K YYACTHUIO B IMPAKTUYECKOU NEATEIBHOCTH dKOJIOTUYECKOU
HaNpaBJICHHOCTH;

8) IICHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M UYMTATEJILCKOM KYJIbTYPbl KaK CpEIICTBA
B3aMMOJICMCTBUS MEXKAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHWe cHelupuKku OUOJIOTHMH KaK HayKH, OCO3HaHUE €€ pPOoJu B
(GbOopMHUPOBAaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
npelcTaBieHuss 00 OKpY)KalIlleM MHUpEe KaKk O €JUHCTBE MPUPOJbI, YeOBEKa U
oOmIecTBa, B IMO3HAHMHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH Mpodsiem
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJII COBPEMEHHOW HUBHIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3[aHUS TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemaTh PECYpPCHBIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTeH BBIXOJa U3 TNIO0ATBHBIX IKOJOTHUECKUX MPOOIEM H
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYypCcOB U (POPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTMYECKUX 3HAHWK B IIENIAX
MOBBIIIEHUs  O0IIEH  KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW IPaMOTHOCTH OOYy4Yaromuxcs, GopMUpPyeMoit

MIPU U3y4YEHUU OUOJIOTHUH;
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[IOHUMaHUE CYIIHOCTU METOJOB IO3HAHUA, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh MCHOJB30BATh IMOJIy4aeMble 3HAHMS JUIS aHald3a U
OOBSCHEHHUS SIBIICHUN OKPYXKAOUIEro MHUpPA U MPOUCXOASAIMIMX B HEM U3MEHEHMI,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
HMMEIOIINXCS JAHHBIX C LIEJIbIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO HCHOJIb30BATh OMOJOTWYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTM HAYYHOW JEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATEIILCKYIO AEATENIbHOCTh MUHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh W  CIIOCOOHOCTh K  HENPEpPHIBHOMY OOpa3oBaHUI0 U
caM000pa3oBaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

B nmpomecce  OOCTMXKEHMS  JIMYHOCTHBIX  PE3YJIbTATOB  OCBOCHUS
OoOyyaroUIMMHCS TPOrpaMMbl 1O OWMOJIOTMM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMs y OOYyYaroIIMXCSl COBEPIICHCTBYETCSI 3MOLMOHAIbHBIA MHTEIUICKT,
peanoaraionuil chopMUPOBaHHOCTD:

CaMOCO3HAaHMUA, BKJIFOYAIOLLETO CIIOCOOHOCTD [IOHUMATh CBOE
HSMOLIMOHAJILHOE COCTOSIHWE, BUJETh HAINpaBICHUA pPa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM chephl, OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKCHHUIO LIEIU U
yCcnexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHE [EUCTBOBATb, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIIATUH,  BKJIKOYAIOUIEH  CIOCOOHOCTh  MOHMMAaTh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYMTBIBATh €r0 MNPHU OCYLIECTBICHHMM KOMMYHMKAIIWH,

CIIOCOOHOCTh K COYYBCTBHUIO U COIICPCKUBAHUIO,
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COIIMATIBbHBIX  HABBIKOB,  BKJIOYAIOIIUX  CIIOCOOHOCTh  BBICTpamBaTh
OTHOIIEHUSI C JIPYTUMH JIOJAbMU, 3a00TUTHCS, MPOSBISITE UHTEPEC U pa3peuiaTh
KOH(DJIUKTBHI.

MertanpenMeTHble pe3yJbTaThl OCBOEHUS yueOHOTo npeaMera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIEe JJi1 (HOPMUPOBAHUSI MHUPOBO33PEHUS OOYHAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPa)KaroInue
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHU(UKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, sIBJICHUE, MPOIIeCC,
cUCTeMa, Hay4yHbIH (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIe/IOBaHNEe,  HAOMIOJEeHUe, HU3MEpPEHue,  OIKCICPUMEHT U  JPYrux),
yHUBEpCaJbHbIE YyueOHble JEUCTBUA (TI03HABATE/IbHBIC, KOMMYHUKATHBHEIE,
PETYISITUBHEBIE), o0ecreynBaroIne dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTH U  COIMAJIBHOM KOMIETEHIIMH OOYYaroIIUXCs, CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BATh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUA W  yHHUBEpPCAJIbHbIE y4dyeOHblEe JEHCTBUA B
MO03HABATEIBHOMN U COIMATBHOM MPAKTHKE.

MeTanpeaMeTHble pe3yJbTaThl 0CBOCHUS POrPAMMBI CPe/IHero
0011ero o0pa3oBaHus T0JKHBI OTPAKATD:

OBnaseHne yHUBEpCaIbHBIMH YIYEOHBIMU MTO3HABATEbHBIMU JCHCTBUSMU:

1) 6a30BBIC TIOTHYECKUE EHCTBUS:

CaMOCTOATENHO  (OpMyNIHpOBaTH M aKTyaJU3UpOBaTh  MpolOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh NPH OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCHU(pUKAIIMU, 0000IICHMS ), PAaCKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHN (BBIIENATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh 1LENU JESITeNbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HUX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEILHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIb30BaTh OUOJIOTUYECKUE TMOHATHS JJIs1 O0BCHEHUS! (PAKTOB U SABJICHUIN

YKABOU IPUPOJBI;
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CTPOUTH JIOTMYECKHUE PaCCYyXACHUS (MHIYKTUBHBIC, IEIyKTUBHBIC, IO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICJIBHBIE  CpPEeACTBA ISl  IPEACTaBICHUSA
CYILIECTBEHHBIX CBSI3€M W OTHOIIEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TakK€  MPOTHUBOPEUYMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PELICHUS] MPOOJEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B  JICSITEIBHOCTh, OIEHUBATH COOTBETCTBUE
pEe3yJIbTATOB 1IEJISIM, OLICHUBATH PUCKH MOCIIEICTBUMN JESITEILHOCTH;

KOOPJMHUPOBATh M  BBINIOJHATH pPabOTy B  YCIOBUAX PEAIBHOTO,
BUPTYaJIbHOTO W KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIeM;

2) 6a30BBIC HCCICIOBATEIBCKIE JCHCTBU:

BJaJI€Th ~ HAaBBIKAMH  Y4eOHO-UCCJIENIOBATEIbCKOW M MPOEKTHOM
NESITENHbHOCTH, HAaBBIKAMHU pa3pelieHus mpoodseM, o0jagaTh CIOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOHUCKY METOAOB PELICHHS] MPAKTHUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METO/IOB NTO3HAHHS;

UCIIOJIB30BATh PA3JUYHbIE BHIBl JEATEIBHOCTH [0 TOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEPHpPETalnH, MPEeoOpPa3OBaHUIO W TMPUMEHEHUIO B YYEOHBIX
CUTYyallusX, B TOM YHMCJIE TIPU CO3/IaHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb M (QOPMYIUPOBATH COOCTBEHHbIE 3aJaudl B 0Opa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUUYMHHO-CJIEJICTBEHHBIE CBSI3M W AKTyalIM3UpOBATH 3ajauvy,
BBIJIBUTaTh TUINOTE3Y €€ pEIICeHMs, HaXOJUTh apryMEHThI IJis J0Ka3aTelbCTBa

CBOUX YTBEPKICHUM, 3]1aBaTh [TAPAMETPHI U KPUTEPUU PELICHUS;
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aHAM3UPOBATh TIOJYYCHHBIC B XOJ€ PCIICHHUS 3aJadyd  PEe3yIbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH LIEJCHANPABICHHBIN TMONCK MEPEHOCa CPEACTB U CIIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

yYMETh TEPCHOCHUTHh 3HAHUS B MO3HABATEIBHYIO W TPAKTHUYECKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC TTOJXOAblI U PEIICHUS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JOIYCKAIONINE aJbTCPHATUBHBIC PEIICHMS;

3) pabora ¢ uHpopMaIUeCii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHWKAX HWHOOpMaruu (TEKCTe
y4eOHOT0 MOCO0usl, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPSAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3axX NaHHbIX, B MHTepHeTe), aHaNIM3UPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JI0OCTOBEPHOCTh W HEMPOTUBOPEUUBOCTD;

dbopMynHpoOBaTH 3aIPOCHl U MPUMEHSTH PA3IMYHBIE METOJIbI MIPU TIOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4eOHBIX
3azay;

IpUOOPETAaTh OMBIT HKCIONIB30BaHUA WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCTIOIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpaTh  ONTUMANBHYIO  (OpMy  MpeACTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, TUATPAMMBI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KAadeCTBE CpeACTBa MpU pabore ¢
Ouosiornueckoi uHpOpMaALME: NPUMEHATh XUMHUYECKUE, (U3UYECKHE U

MaTeMaTU4YeCKUe 3HaKU U CUMBOJBI, (GOpMyJibl, aO0peBUaTypy, HOMEHKIATYpY,
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UCIONB30BaTh U MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUYECKHUE  CPEICTBA
HarJIs,THOCTH;

BJIAJ€Th  HABBIKAMU  pACHO3HABaHUA W 3alUTBl  MHOOpPMAINH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBnajieHre YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMU:

1) obmieHue:

OCYIIECTBJIITh KOMMYHHUKAIlMd BO BceX cdepax IKHU3HU, aKTUBHO
y4acTBOBaTh B JUAJOre WIM JUCKYCCHU IO CYHIECTBY OOCYXKIaeMOW TEeMBbI
(ymMeHue 3a/1aBaTh BOIPOCHI, BHICKA3hIBATh CY>KJIEHUSI OTHOCUTEIIBHO BBITIOTHEHUS
npeajiaraeMoi 3aJ1auu, yYuThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UILIUHN APYTUX
YYaCTHUKOB JIMAJIOTa WJIM TUCKYCCHUN);

pacrio3HaBaTh HeBepOajdbHBIE CpPEJACTBA OOIIEHUS, TOHUMATh 3HAYCHHUE
COITMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHTYaIlHH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIA/IETh Pa3IMYHBIMU CIIOCOOAMU OOIIECHUS W B3aUMOJICUCTBUS, TTOHUMAThH
HaMEPEeHUs PYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBATH CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHs C HCIIOJIB30BaHUEM
S3BIKOBBIX CPEJICTB;

2) COBMECTHas I€STEIbHOCTD:

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHANBUIYaIbHOMN
paboThI U pelIeHUH OMOIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUS NP PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEHCTBUU C YYETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YieHa KOJIJIEKTHUBA;

OpUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl

COBMECTHOM padoThI;
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OLICHMBAaTh KA4ECTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

[peuiaratb HOBBIE IPOEKTHI, OLEHHWBATh HWJEH C TO3ULUNA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBilajieHre YHUBEPCAIbHBIMU PETYJISITUBHBIMU JIEUCTBUSIMU::

1) camoopranuzanusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBIABICHHUS MpoOJEeM M HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHWN 1EJEBbIE U CMBICIOBbBIE
YCTAHOBKM B CBOMX JIEMCTBHUSAX U MOCTYIKax IO OTHOUIEHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATH MO3HABATEIbHYIO JNEATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSAITEILHO COCTAaBJATh IUIAH PpEIIEHUs TpoOsieMbl C  Y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUH;

JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pELLIECHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW DPYIUIUU B
pa3HbIX O0O0JIACTSAX 3HAHUW, MOCTOSHHO IMOBBIIIATh CBOW O0OO0pa30BaTENbHBIA U
KYyJbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTD,

OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;
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BJaJ€Th HABbIKAMHM  IO3HABAaTEJIbHOM  pedJeKkcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHUM, MCHOJB30BATh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEeHTbl JPYTrUX MpH aHallu3e pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsATHS ceOs U IPYTUX

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OpUHUMATh MOTHBBI M apryMEHTbl JPYTMX MpPHU aHalM3€ pe3yJbTaToOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

IIpeameTHbIe pe3yabTaThl 0CBOCHHs Y4eOHOro npeamera «buosiorus»

[IpenmeTHble pe3ynbraThl ocBoeHUs npopaMMbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue i yueoHoro npeamera «buomorus»
Hay4yHbl€ 3HaHMsI, YMEHUS U CIIOCOOBI TEHCTBUI IO OCBOEHUIO, UHTEPIPETAIUN U
npeoOpa3oBaHUIO 3HAHWM, BHUJIbI JESATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA U
INPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTyallUsX, a TAaKK€ B pEasIbHbIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouojorumeil. B mporpamme npeameTHble
pe3yabTaThl MPEICTaBICHHBI 110 TOAaM 00yUYEeHHUS.

IIpenmeTHsble pe3yjbTaThl 0OCBOCHHsI y4eOHOro mpeamera «buosorus»
B 10 K1accce JOIKHBI OTPAKATH:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpAa M HAyYHOrO MHPOBO33PEHHUS, O BKIAJE POCCHUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE Owonoruu, (QyHKIHOHAIBHON
IPaMOTHOCTH YEJIOBEKa JJI pELICHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PpaCKpbIBaTh COJEpKAHUE OHOJOTMYECKUX TEPMHHOB WU IMOHSATHI:

KW3Hb, KJIETKA, OpPraHu3M, MeTa0onu3M (O0OMEH BEIIeCTB M IpeBpallcHue
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SHEPrumn), FOMEOCTa3 (caMoperyssiuus), YpOBHEBass OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JlaraTb OHOJOTHYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsA, UEHTpaJbHas J0rMa MOJEKYJSIpHOM OHMOJOruu), 3aKOHBI
(I'. Mengens, T. Moprana, H.J. BaBunoa) u yuenus (o eHTpax MHOrooOpasus u
NPOUCXOXKIEHUST KyNbTYpHBIX pactenuit H.W. BaBuioBa), onpenensiTe rpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOJIaMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE
U ONMCAHUE >KUBBIX CHUCTEM, MPOILIECCOB U SIBICHHM, OpraHU3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHUE TOJYYESHHBIX
PE3yJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMEHHE
JenaTh BBIBOABI HA OCHOBAHWM MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IpoIeccoB: 0OMeHa BEIIECTB W MPEBPAIllCHHs] YHEPrUU B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHAUBUIYAJIbHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTH MOJIyYeHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOIMYECKUX
MIPOLECCOB U SIBIICHUM, ISl NMIPUHATUS MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeNIbl0 obOecrieyeHusi Oe30MacHOCTU CBOETO 3I0pPOBbsl M 370POBbS
OKPY’KaIOIUX JIIOJIeH, COOIIOIEHUS] HOPM IPaMOTHOTO TOBEJCHHS B OKPYXKaIOIIei
OPUPOJTHON Cpelie, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKCHUIM
COBPEMEHHOH  Ouosoruu U OMOTEXHOJOTMH  JJI  PalMOHAJIBHOIO
IIPUPOAOIIOIB30BAHNUS;

YMEHHE pelaTh »3JIEMEHTapHbIE T€HETUYECKHE 3aJadyd Ha MOHO- H

TUTHOPUIHOE CKpElMBaHWe, CIIETUICHHOE HAaclIeJOBaHUE, COCTAaBIISATh CXEMBbI
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MOHOTHOPHIHOTO CKpPEIIMBAHMS ISl TIPEICKa3aHUus HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH JIA0OPAaTOPHbIE U MPAKTHYECKUE padOThl, COOJI0IATh
npaBuiia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMECHHE KPUTHYECKH OIICHUBATh M HMHTCPIPETHPOBATH HWHPOPMAIIHIO
OMOJIOTMYECKOTO  COJIEp)KaHWs, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX KCTOYHUKOB (CpPEJICTBa MacCOBOW MH(MOPMAIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepHallbl), ITUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBaHUN B OWOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO371aBaTh COOCTBCHHBIC IMCHMCHHBIE M YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATHWHBIN anmnapat OUOJIOTHH.

IIpeaMeTHbIe pe3yjbTaThl OCBOEHHSI yueOHOro mpeaMera «buosorusy»
B 11 Kki1acce J0JI5KHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJE POCCUMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHHM, (DYHKIIMOHAILHOU
IPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHE paCKpbIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMHHOB U TOHSITHUM:
BU/I, TIONYJISALNS, TeHODOH/I, IBOJIONHNS, ABIKYIIHE CHIIbI ((aKTOpPHI) IBOJIIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYUEHThI, I1EMU  MUTAHWUS,
9KOJIOTHYECKasl MUpaMuJia, OUOreorneHo3, onocdepa;

yMEHHE W3JIaraTh OWOJOTWYECKHe Teopuu (IBOIIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoabimieBoro cxoncrBa K.M. bapa, uepenoBaHusi TJIaBHBIX HampaBlIE€HUW U
nyteir sBomonmu  A.H. CeBepuioBa, ydenus o Owuochepe B.U. Bepuanckoro),

OIIPCACIIATh I'PaHUIIbI UX IIPUMCHHUMOCTHU K KHMBBIM CHUCTCMAaM,;
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yMEHHUE BJIQJICTh METOJaMH HAy4YHOT'O MO3HAHUS B OMOJIOTMU: HAOJIOJICHUE
U ONKCAHUE >KUBBIX CUCTEM, IPOILIECCOB U SIBIICHUM, OpraHu3alus U MpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMUYUHAMH, OOBICHEHUE TOJIYUYEHHBIX
PE3yJIBTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPUH M 3aKOHOB, YMECHHE
JenaTh BEIBOJABI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHUECKUX
OOBEKTOB: BHUJOB, TMOMYJAIUN, NPOIYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreolleHO30B M HIKOCUCTEM, OCOOEHHOCTHM MPOLECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOJEHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKA SHEPTrUM B HDKOCUCTEMAX, AHTPOIOTEHHBIX H3MECHEHUU B
DKOCHUCTEMaxX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTC€OXHMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJYYCHHbIE 3HAHUA ISl OOBSICHEHHUS OMOJIOTHYECKHX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C Ienblo oOecrieueHus: Oe30MaCHOCTH CBOETO 3/I0POBbS U 310POBbs
OKPYXAIOIIUX JTI0/ICH, COOMI0IEHUSI HOPM IPaAaMOTHOTO MOBEJICHUS B OKPYKaIoIeh
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHMS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl PAallHOHAIBHOTO MPUPOIOTIOIE30BAHUS;

yYMEHHE peliaTh dJIEMEHTApHbIE OMOJIOTHUECKHUE 3a7]a4H, COCTABIISITh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTrUU B SKOCUCTEMAX (LIEMH TUTaHUs);

YMEHHE BBIMOIHATH JIAOOPATOPHBIE U TPAKTHYECKHUE PabOTHI, COOII0IAThH
nmpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M HHTEPIPETHPOBATH WHGOPMAIIHIO
OMOJOTUYECKOTO COJEP)KAaHUSA, BKIIOUAIOIIYIO TICEBAOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX HCTOYHUKOB (CpeJICTBa MacCOBOW MH(OpMAIuu, HAyYHO-TIOMYJISIPHBIC
Marepualnbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  JKOJOTMYECKHE  IPOOJIEMBI

COBPEMEHHOCTHU, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
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YMEHHE CO371aBaTh COOCTBCHHBIC NHCHMCHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.
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10 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne
n/n

HaunmenoBanue pasnenon
H TEM IIPOTrPaMMBbI

Komnnue
CTBO
qacoB

DnekTpoHHbIC (LUPPOBHIC)
o0pazoBaTelbHBIE PECYPCHI

I[CﬂTeJIBHOCTL Y4IUTECIA € YIE€TOM IIPOTrpaMMBbl BOCIIUTAHUSA

buonorus kak Hayka

2

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41c292]]

v yCTaHaBJIMBATb JOBCPUTCIIbHBIC OTHOMICHUA
MEXJy MeJIaroromM U 00yJaroniuMHCs,
CIIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCHPUSITHIO
oOyyaronmmMucs TpeboBaHUN U TPOCHO Mejrarora;

v IIPpUBJICKAaTb BHUMAaHUC O6yanOHII/IXC$[ K
o0cyxaaeMou Ha ypoke nH(pOpMaIluu, aKkTHBU3UPOBATH
MMO3HABATCIIBHYIO ICeITEIBHOCTD;

v o0y KJ1aTh OOyYJarOIIUXCsl COOTIOIaTh HA YPOKE
O6HIerI/IH$ITI)Ie HOPMBI IIOBCACHMI, IIpaBHJIa
HOBEOCHUS oO0IIeHuA coO cTaplIuMHu
(memarorndyeCKUMu padbOTHUKaAMHU

1 CBEPCTHUKAMU (00yJaIONTUMHUCS).

JKuBBIE CUCTEMEI U UX
OpraHu3arus

[[BubauoTeka [IOK
https://m.edsoo.ru/7f41c292]]

v noOyKJ1aTh OOyYaroIUXCsi COOII0aTh HA YPOKE
OPUHOUNBI Yy4€eOHOW JUCUUIIIINHBI U
caMOOpraHHu3aluu;

v MpPUBJIEKATh BHUMAaHHE O0yYaroluxcs K
LIEHHOCTHOMY acCIIeKTy U3y4daeMbIX Ha ypOKax
SIBJICHU M.

v OpPraHu30BBIBATH Pa0OTy 0Oy4YarOIIUXCs C
noJIydyaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHopMalei: UHUIIMUPOBATH €€ 00CYy KJICHHE,
BBICKAa3bIBaHUSI OOYyUYaIOIIMMHUCS CBOETO MHEHHUS T10 €€
HOBOJY, BBIPAOOTKY CBOEro K HEeil OTHOIICHUS.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

XUMHUYECKUU COCTaB U
CTPOEHHUE KIIETKU

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41c292]]

v noOy>KJaTh O0yYaroIMXCcsi COOTIOIaTh Ha YPOKE
OPUHIIHITBI YISOHOMW JTUCIIUILUIUHBI U
caMOOpraHHu3alllH;

v MPUBJICKATh BHUMaHHUE O0yYarOIINXCs K
IICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha yPOKax
SIBJICHUM.

v OpPraHHU30BBIBATH PA0OTY OOYYAFOIIHUXCS C
MoJIly4aeMoOi Ha YPOKE COIHAIBHO 3HAYUMOM
uHOpMaIeii: HHUITMUPOBATH €€ 00CYKICHUE,
BBICKA3bIBaHUS OOYYAONIIUMHUCS CBOSCTO MHEHUS MO €€

MOBO/TY, BRIPAOOTKY CBOETO K HEW OTHOIICHUSI.
v

KnzueneaTenbHOCTD
KJIETKH

[[BubmamoTeka IIOK
https://m.edsoo.ru/7f41c292]]

v HCITOJIB30BAaTh BOCITMTATCIIBbHBIC BO3MOXHOCTHU
co/iepKaHUsI y4eOHOro TipeaMera dYepe3  moadop
COOTBCTCTBYOIIIUX TCEKCTOB MOJId YTCHHA, 3adad A
pelieHus, MPOOJIEMHBIX CHUTYyaIllud JjIs1 OOCY KJICHHUSI B
KJIacce;

v MIPUMEHSTh Ha YPOKE HWHTEPAKTHUBHBIC (POPMBI
padoThl ¢ OOYYaAOIIIUMHUCS: UHTEJUIEKTYalIbHbIC UTPBHI,
CTUMYJIMPYIOIIIUE  TTO3HABATCIBHYIO  MOTHBAIHAIO
OO0y4YaronIuxcs;

v BKJIFOYATh B YPOK HUTPOBBIC MPOIIEIYPHI, KOTOPHIS
IMOMOTaOT IIOJJIEP)KATh MOTHBAIUIO OOYYarOIIUXCS K
MOJIYYCHHUIO  3HAHUM, HAJKWUBAHUIO  MO3UTHUBHBIX
MEXKJIMYHOCTHBIX OTHOIIIEHWH B KJacce, IIOMOTaroT
YCTaHOBJICHHUIO JIOOpOKEIaTeIIbHOMN aTMocepsbl
BOBpEMsI ypOKa.

Pazmuoxxenue u
WH]JIMBUIyaJIbHOE
pa3BUTHUE OPraHU3MOB

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]

v (opMupoBaTH HABBIK ITyOJIMYHOT'O BBICTYIIICHUS
rnepes ayIuTopueil, apryMeHTUPOBaHUsI U OTCTauBAHUSI
CBOEU TOYKHM 3PECHUS;

v peaIn30BBIBATh BOCIIMTATEIIbHBIE BO3MOYKHOCTH B
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Pa3nUYHBIX BUJAX ACATCIBHOCTH OOYyJarOmUXCs Ha
OCHOBE BOCITPHSITHSI 3JIEMEHTOB JCHCTBUTEIHLHOCTH:
HaOJIIOJICHUE 32 ICMOHCTPAILUSIMHU YUYUTEIISI, IPOCMOTP
Y4E€OHBIX BHICOYPOKOB.

HacneactBeHHOCTE U
HN3MCHYUBOCTH
OpraHnu3MoB

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41c292]]

v HWCMOJIb30BaTh BOCITUTATEIILHBIE BO3MOXHOCTH
coJiep KaHusl y4eOHOT O MpeiMeTa yepe3 1mojaoop
COOTBETCTBYIOIINX 3aJ1a4 JJIsI PEIICHUs, TPOOJIEMHBIX
cuTyalui 1Jisi 0OCy>KJICHUsI B KJlacce.

v MIPUMEHSTHh Ha YPOKE UWHTEPAKTUBHBIE (hOPMBI
paboThl ¢ O0yYarONINMHUCS: HHTEJJIEKTYaJIbHbIE UTPBbI,
CTUMYJTUPYIOIIHE TTO3HABATEIILHYFO MOTHBAITHIO
OO0yYaronIuxcsl.

Cenekuusi OpraHnu3MoOB.
OCHOBBI OMOTEXHOJIOTHHA

[[BubmamoTeka IIOK
https://m.edsoo.ru/7f41c292]]

v o0y KJ1aTh OOyYarOIUXCsl COOTI0IaTh HA YPOKE
OPUHOUNBI Y4€OHOW JUCHUIIIINHBI U
caMOOpraHHu3aIuu;

v MpUBJIEKATh BHUMAaHHE O0yYarouxcs K
LIEHHOCTHOMY acIIeKTy U3y4daeMbIX Ha ypOoKax
SIBJICHU M.

4 OpPraHu30BBIBATH padOTy 0Oy4YarOIIUXCs C
noJIydaeMoOU Ha YPOKE COIHAIbHO 3HAYUMOM
uHopMale: THUIIMUPOBATH €€ 00CYy KJICHHE,
BBICKa3bIBaHUSI O0YyYaIOIIMMHUCS CBOETO MHEHUSI 110 €€
HOBOJY, BBIPAOOTKY CBOEro K HEeil OTHOIICHUS.

PesepBHOE Bpems

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
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11 KIIACC

Ne
n/n

HaunmenoBanue pasnenon
H TEM IIPOTrPaMMBI

Komnnue
CTBO
qacOB

OnexrponHsie (H(POBEIE)
o0pazoBaTelbHBIC PECYPCHI

I[eﬂTeJIBHOCTL Y4IUTECIA € YIE€TOM IIPOTrpaMMBbl BOCIIMTAHUSA

OBOIIOLMOHHASA OUOJIOTHS

[[BubmuoTeka IIOK
https://m.edsoo.ru/7f41cc74]]

v yCTaHaBJIMBAThb NJOBCPUTCIIBHBIC OTHOMICHU A
MEX/1y MeJIaroromM U 00yJaroniuMHCs,
CIIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCHPUSITHIO
oOyyJarormMucst TpeboBaHUH 1 TPOCHO MeIarora;

v IIpUBJICKaAaTb BHUMAHUC 06yqa101111/1x05{ K
o0OcyxnaeMoil Ha ypoke nHGopMalim, akTUBU3UPOBATh
MMO3HABATEIIBHYIO JIEITEIbHOCTD;

v noOyKJ1aTh OOyYarONIUXCsl COOTIOIaTh HA YPOKE
OOLIEeTTPUHSITHIE HOPMBI  ITOBEJECHUS, npaBuiia
MOBEJICHUS oOnieHus co CTapuInMHU
(memarorndyeCKUMu padbOTHUKAMHU

1 CBEPCTHUKAMU (00yJaIOIUMHUCS).

Bo3uukHoBeHue u
pa3BUTHE )KU3HU Ha 3emiie

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

v noOyKJ1aTh OOyYaroIuXcsi COOJIF01aTh HA YPOKE
OPUHIOUIBI Y4€eOHOW JUCUUIIIINHBI U
caMOOpraHHu3aluu;

v MPUBJIEKATh BHUMAaHHE O0yYarouxcs K
LIEHHOCTHOMY acCIIeKTy U3y4daeMbIX Ha ypOKax
SIBJICHU M.

v OpPraHu30BBIBATH Ppa0OTy 0Oy4YarOIIUXCs C
noJIydyaeMoOU Ha YPOKE COIHMAIbHO 3HAYUMOM
uHoOpMaIei: THUIIMUPOBATH €€ 00CYy KJICHHE,
BBICKAa3bIBaHUSI OOYUYAIOIIMMHUCS CBOETO MHEHHUS 110 €€
MOBOJY, BBIPAOOTKY CBOEro K He OTHOIICHUS.
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3 Opranusmesl 1
OKpYyJKaromas cpeaa

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

v noOy>KJaTh O0yYaroIMuXcsi COOIIOIaTh Ha YPOKE
OPUHIUITBI YYSOHOW JIMCIUTUIUHBI U
cCaMOOpTraHu3allNH;

v MIPUBJICKATh BHUMaHNE OOyJarOnInXcs K
IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha yPOKax
SIBJICHUM.

v OpraHU30BbIBATH padbOTy 0Oy4YaroIIUXCs C
MoJTydyaeMoOl Ha YPOKE COIIHAIIBHO 3HAYUMON
nHGOpMaIMCHi: HHUIIMUPOBATh €€ 00CYXJIeHUE,
BBICKA3bIBaHUSI OOYYAONIUMHUCS CBOSTO MHEHUS 1O €€
MOBO/TY, BBIPAOOTKY CBOETO K HEH OTHOIICHHUSI.

4 CooOmrecTBa 1
HKOJIOTUYECKUE CUCTEMBI

[[BubmamoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

v HUCITOJIB30BaTh BOCIIUTATEIIBHBIC BO3MOXKHOCTH
coJiep KaHusI y9eOHOTO TpeIMeTa yepe3 1moaoop
COOTBETCTBYIONINX TEKCTOB JIJIsI PEIICHUSI, TPOOJIEMHBIX
cuTyanui 1jist OOCYKJICHUS B KJlacce.

v MIPUMEHSTh Ha YPOKE WHTEPAKTUBHBIC (POPMBI
padoThI ¢ OOYYAFOIIIUMHUCS: HHTCIJICKTYaJIbHbIC UTPHI,
CTUMYJIUPYIOIIHE TTO3HABATESIILHYFO MOTHBAIIHIO
OO0yYaronIuxcs.

5 PezepBHOE Bpemst

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

102


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

