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1. MOACHUTEJIBHASA 3AIINCKA

1.1. Ob6sacTs npuMeHeHus padoyeil NPOorpaMMsl

Pabouas mporpamma oOmieoOpa3oBaTenbHON yueOHOH nuciuminabl EctecTBO3HaHME
SIBJISIETCS] YaCThIO MPOTPaMMBbI MOATOTOBKH CIEIUAIKCTOB cpennero 3seHa (manee [ITICC3) B
cootBercTBUU ¢ PI'OC mo cnenumanbHOCTAM CITO coruanbHO-35KOHOMHYECKOTO TPOQUII,
peanu3yemMbiX B AKaJEMUHU.

1.2. HopmaTtuBHas 6a3a s pa3padoTku pado4eil nporpaMmsl:

PabGouyasi nporpamma pazpadoTraHa Ha OCHOBe

e ®dezepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOTO CTAHAAPTa CPETHETO OOIIETOo
o0Opa3oBaHMs, YTBEP)KIEHHOTO mpukazoM MuHucTepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413;

e PexomeHmanui IO OpraHu3alMy TMOJy4YeHHs cpeaHero oOmiero oOpa3oBaHHUS B
mpeneigax OCBOGHHMsS  00pa3oBaTENbHBIX IPOTPaMM  CpPedHEero  MpodecCHOHATBLHOTO
oOpa3oBaHMs Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus ¢ yueToM TpeboBanmii denepanibHbIX
TOCYJapCTBEHHBIX 00pa3oBaTeNbHBIX CTAaHIAPTOB M MOJy4aeMoill mpodeccuu  Him
CHEIHALHOCTH CpeAHero mnpodeccuoHambHoro obpasoBanust (mucbMo JlemaprameHrta
rOCy/IapCTBEHHOW MOJUTUKU B cdepe MOATOTOBKH pPabouuX KaapoB U JIOMOJHUTEIHHOTO
npodeccruoHaabHOro oopaszoBanus ot 17.03.2015 Ne 06-259);

e [IpumepHoil mporpaMmbl MO JUCHUIUIMHE, pekoMmeHaoBaHHou DPI'AY OUPO B
KauecTBE NPHUMEPHOW TMporpamMmbl Uil pealn3ali OCHOBHOW INpodeccrOHaIbHON
oOpazoBarenbHoit mporpammbl  CIIO Ha 6aze ocHOBHOro o0mero oOpa3oBaHUsI C
MOJTy4eHHeM cpeiHero ofmiero odpazoBanust mpotokod Ne 3 ot 21 urons 2015 r., per Ne
374 peuensun o123 utons 2015 r. ODI'AY 2OUPOy,

e [Iporpamm noarorosku crenuanuctoB cpennero 38eHa CIIb I'BIIOY AVI'CI'ull

1.3. Hean y4eOHO# TMCHUNIMHBI:

Copnepxanue nmporpaMMsl «EcTecTBO3HaHNE» HAIIPaBJIEHO HA JOCTHKEHUE CIEAYIOLIUX
OCHOBHBIX IleJIei:

** OCBOEHHME 3HAHHUI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa M METO/ax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HaubOoiee BaXXHBIMH HACSIMH U JOCTHKEHUSIMHU
€CTECTBO3HAHHUSA, OKAa3aBUIMMM ONPEACIAIONIEe BIUSHUE HAa pa3BUTHE TEXHUKH U
TEXHOJIOTHII;

s OBJIAJICHHE YMEHUSIMH NPUMEHSTHh MOJYYCHHbIE 3HAHUS Ui OOBSICHEHUS SBICHHMA

OKpY>Xalollero  Mupa, BOCIIpUATHA ~ WHPOPMAIIMK  €CTECTBEHHO-HAYYHOTO |
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npodeccnoHabHO 3HAUYMMOTO COJAEpIKAHMS; PAa3BUTHE HHTEIICKTYaJbHBIX, TBOPYECKHX
CIIOCOOHOCTE W  KPUTHYECKOTO MBIIUIEHUS B XOA€ MPOBEIACHHS MPOCTEHIINX
HCCIEA0BAHUM, aHAIN3a SBICHUM, BOCIPUATHS U HMHTEPIPETALMU €CTECTBEHHO-HAYYHOU
uH(pOpMAINH;

e BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHHOH MPUPOABI U
WCIIONBb30BAaHUSl JOCTHKEHMM €CTECTBEHHBIX HAayK I pPa3BUTHS LMBWIM3AUUUA U
IIOBBILLIEHUS KAYECTBA XKU3HU;

s MIPUMEHEHHE €CTECTBEHHO-HAYYHbIX 3HAaHUH B MPO(ECCHOHATBHON AEATEIbHOCTU U
MOBCETHEBHOM JKM3HU I oOecrieueHus: 0e30MacHOCTU KU3HEAEATEeIbHOCTH; IPaMOTHOIO
HCIIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbs, OKPYKAIOIIEH CpEebl.

*¢ C()OPMUPOBAHHOCTH MpECTaBICHUI 0 LEJIOCTHOM COBPEMEHHOMN
€CTECTBEHHOHAay4YHOM KapTHHE MHpA, O IPUPOAEC KaK €IMHOW ILEJIIOCTHOW CHCTEME, O
B3aMMOCBSI3M  4E€JOBEKa, MPHUPOABI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTabax BceenenHoi;

s BJAJICHUE 3HAHUSAMH O HanOoJiee BAKHBIX OTKPBITHIX M JOCTHKCHHSX B OOJIACTH
€CTECTBO3HAHMS, MOBJIMABIIMX HA DBOJIOLMIO IIPEACTABICHHM O IMPUPOJE, HAa PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

*s c)OPMUPOBAHHOCTh YMEHHS TMPUMEHSATh €CTECTBEHHOHAYYHBIE 3HAHUS IS
OOBSICHEHHUS] OKPY)KAIOIIUX SIBICHUM, COXpaHEHHs 370pPOBbs, oOecreueHus 0e30MacHOCTH
KU3HEIEATEIBHOCTH, OEpeXKHOr0  OTHOLIEHWs] K  MNPUPOAE,  PaLUOHAIBHOTO
MIPUPOIONOIIB30BaHNS, a TAK)KE BBITIOJIHEHUS POJIM TPAMOTHOTO MOTPEeOUTENS;

*¢ c(hOpMUPOBAHHOCTH MPEJCTABICHUH O HAy4YHOM METOJE IO3HaHMUSA TPHUPOJBl U
CpelcTBaxX M3YyYEHHUs] Meramupa, MakKpoMHUpa M MHUKPOMHpPA; BIIAJIEHUE IpUEMaMHU
€CTECTBEHHOHAYYHBIX HAOJIIOJIEHUM, OMNBITOB MCCIEAOBAaHUNW U OLEHKU JOCTOBEPHOCTH
ITOJIyYEHHBIX PE3YJIBTATOB;

*s BJIaJICHUE TMOHATUNHHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, MO3BOJSAIOIIUM II03HABaTh
MHp, y4acTBOBaTb B JUCKYCCHAX IO €CTECTBEHHOHAy4YHBIM BOINPOCAM, HCIIOJIb30BaTh
pa3iauyHble UCTOYHUKU MH(GOPMAaLUU Uil MOATOTOBKM COOCTBEHHBIX padOT, KPUTHUYECKU
OTHOCUTBCS K coobmieHussM CMU, conepskanum HaydHYI0 HH(POPMAIIHIO;

*¢ c(hopMUPOBAHHOCTH YMEHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS
JUISL KQKJOTO YeIO0BeKa, HE3aBUCUMO OT €ro Mpo(ecCHOHANbHOMN NesTeIbHOCTH, pa3inyaTh
(aKThI ¥ OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUIMHU OLIEHOK

U CBSI3b KPUTEPHUEB C ONPEEICHHON CUCTEMON IEHHOCTEN.



2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOH JUCHUILIVHBI

«ECTECTBO3HAHHE»
JucuurumHa EctecTBo3HaHMe OTHOCHTCS K IpeAMeTHoN oOnactu EcTtecTBeHHBIC HAYKH
Hus  TIICC3  counanbHO-3KOHOMHYECKOTO Mpodus JUCLMIUIMHA  SIBJISIETCS
0a30BOil.
EcrecTBo3HaHMe — Hayka O SBJIEHMAX M 3aKkoHax npuponabl. CoBpeMeHHOE

€CTECTBO3HAHUE BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTPACIIECH, M3 KOTOPBIX
HanOoJee BaXKHBIMH SBISIOTCS (U3WKa, XUMUs U Ouonorus. OHO OXBATHIBAET IIMPOKUI
CIEKTP BOIIPOCOB O Pa3HOOOPa3HBIX CBOMCTBAX OOBEKTOB MPHUPOIBI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak €IUHOE 1EJI0€.

EcTtecTBeHHO-Hay4YHbBIC 3HAHHS, OCHOBAaHHBIE HA HUX TEXHOJIOTUU (DOPMHUPYIOT HOBBIN
o0Opa3 ku3HU. BBICOKOOOPAa30BAHHBIN YEJIOBEK HE MOXKET JUCTAHIIMPOBATHCS OT
(yHIaMeHTaIbHBIX 3HAaHUI 00 OKPYKAIOLIEM MUPE, HE PUCKYS OKa3aThCsl OECIIOMOIIHBIM B
poeCCUOHAIBHON JIESITEIIBHOCTU. J[t000€ IMepCrneKTUBHOE HaIlpaBiICHUE IEATECIbHOCTH
YeJoBeKa MPSMO WM KOCBEHHO CBS3aHO C HOBOM MaTepHalbHOW 0a30if M HOBBIMH
TEXHOJIOTUSIMH, U 3HAHHE UX €CTECTBEHHO-HAYYHOW CYIIHOCTH — 33aKOH ycCIexa.

EcrectBO3HaHne —  HeoTbemiIeMass  COCTABIAIOIIAS  KYJbTYpbl:  ONpENEss
MHPOBO33PEHUE YEJIOBEKa, OHO MPOHUKAET U B TyMaHUTApHYIO chepy, U B 0OIIECTBEHHYIO
KU3Hb. PalroHanbHBIA €CTeCTBEHHO-HAYYHBI MeTo/A, ChOPMHUPOBABIIMNCA B paMKax
€CTECTBEHHBIX HAyK, 00pa3yeT eCTECTBEHHO-HAy4YHYI) KapTHHY MHpa, HEKOe OOpa3HO-
¢dbunocodcroe 00001IeHNE HAYIHBIX 3HAHUMN.

OcHOBY ecTecTBO3HaHHS MpEICTaBIsieT (U3MKa — Hayka O TPUPOJE, U3ydarolas
HamOoJee BaKHBIC SIBJICHMS, 3aKOHBl W CBOWCTBa MaTepualbHOrO Mupa. B ¢usnke
YCTaHABJIMBAKOTCS YHUBEPCAIbHBIEC 3aAKOHBI, CIPABEIIMBOCTh KOTOPBIX MOJITBEPKIAECTCS HE
TOJBKO B 3€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO U BO Bcell Beenennoii. B
ATOM 3aKIIIOYaeTCsl OJWH U3 CYIIECTBEHHBIX MPHU3HAKOB (PU3MKHU Kak (hyHIaMEHTaIbHON
Hayku. Dusnka 3aHUMaeT 0cob0e MECTO Cpelld €CTECTBEHHBIX HAYK, TOITOMY €€ MPHUHSITO
CUUTATh JINJIEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SIBJICHUSX U 3aKOHAX MPHUPOJIbI BKIFOYAET TAKKE OJIHY U3
BOXKHEUIIUX OTPACIIEH — XUMHIO.

XuMuss — HayKa O BEIIECTBAaX, WX COCTABE, CTPOCHUHU, CBOMCTBAX, Mpolieccax
MPEBPAILECHUS, UCIIOJIb30BaHNN 3aKOHOB XMMHHM B MPAKTHYECKOM JEATEIbHOCTH JIIOACH, B
CO3/IaHUU HOBBIX MaTEpPHUaJIOB.

buonoruss — cocraBHas 4acTh €CTECTBO3HAHHUA. JDTO HayKa O >XHBOM mpupozae. OnHa

Hu3ydact paCTHTCHBHBIﬁ, ’KMBOTHBII MHDP U YCIIOBCKA, UCIIOJIB3Ys KaK COOCTBEHHBIC MCETOMHI,
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TaKk U METOJbl APYTUX HAyK, B YAaCTHOCTU (U3HMKH, XMMHH U MATeMaTUKH: HaOJIIOJCHUS,
SKCIIEPUMEHTHI, HCCIEAOBAHUS C TIOMOIIBIO CBETOBOI'O M 3JIEKTPOHHOTO MHUKPOCKOIIA,
00pabOTKy CTAaTHCTUYECKUX JaHHBIX METOJaMH MaTEeMaTHYeCKOH CTAaTUCTHUKH U JIp.
buonorus BeISIBISIET 3aKOHOMEPHOCTH, MPUCYIITUE KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM
yuciie 0OMEeH BEIIeCTB, POCT, Pa3MHOKEHUE, HACIIEICTBEHHOCTb, NU3MEHUNBOCTb, SBOJIIOIHIO
u Jap.

B mpodeccrnonanbHbIx 00pa3oBaTeNbHBIX OpraHm3aIusx, peaTn3yIONUX
00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHUS B IpelesaX OCBOCHHUS
IITIICC3 CIIO na 6a3e OCHOBHOTO 00IIero 0oOpa3oBaHMS, WU3Yy4aeTCs HWHTETPUPOBAHHAS
yueOHas aucuuiimHa «EcTrecTBo3HaHue», BKIIOUAIOUIash TpU pasjena, oOJiajgaromiue
OTHOCUTEIILHOM CaMOCTOSITEIPHOCTBI0O W IIEJIOCTHOCTBIO — «Dusukay, «XuUMHI,
«buonorus’» — dYro HE HApymaeT MPUBBIYHYID JIOTHKY €CTECTBEHHO-HAYYHOTO
o0pa3oBaHMs 00YYarOIINXCS.

ITpu ocBoennu cneuuanpHocteit CIIO counaabHO-3KOHOMHYECKOTO M TYMaHUTAPHOTO
npodwmieii npohecCHOHATFHOTO 00pa30BaHMs €CTECTBO3HAHUE H3ydaeTcs Ha 0a30BOM
ypoBae ®I'OC cpenmnero oOmero oOpa3oBaHHUS C Y4YETOM CHEIU(PUKHA OCBaMBaCMOU
npodeccuu WM CnerualbHOCTH.

B mpouecce peanuszanuu conepkaHus y4eOHOM nucHuIUiMHBL «EcTecTBO3HaHUE)
3HAYUMO U3ydeHue pasnena «Duszmnkay, KOTOPbIA BHOCUT CYIIECTBEHHbBIN BKJIAJl B CUCTEMY
3HaHUN 00 OKpYXarolleM MUpe. DTOT pas3zell SABISETCS CUCTEMOOOPa3yoLuM A APYTUx
pa3fenoB yd4eOHOH JHMCIUIUIMHBI, TOCKOJNBKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE
COJIep>KaHusl KypCOB XUMHUU U OMOJIOTHH.

[Ipn wu3ydyeHuun ydyeOHOTO MaTepuaga MO XUMHHM U OHOJOTHHU LeIecoo0pa3Ho
aKIIEHTUPOBATh BHUMaHUE OOYyYAIONIMXCS HA XU3HEHHO BAXKHBIX OOBEKTaX MPUPOABI U
opraHu3me uyejoBeka. 1o ruapochepa, armochepa u  Omocdepa, KOTOpbIE
paccMaTpuBalOTCA ¢ TOYKH 3PEHUS XMMHUYECKHUX COCTaBOB U CBOWCTB, WX 3HAYCHUS JUIA

JKU3HEACATEIAbHOCTH JIOACH.

3. MECTO YUYEBHOMH JUCIUILJIUHBI B YYEFHOM ILJIAHE

B yuebnpix mmanax IIIICC3 npucruminHa BXOJUT B COCTaB 00IIE€00pa30BaTENBLHOTO
y4eOHOTO0 IHKJIA.
dopmupyeTcsi B COCTaBe JUCUUIUIMH IO BBIOOPY U3 00S3aTeNbHBIX MPEIMETHBIX

oOJacrent



O0bem yueOHO TUCUUIJIMHBI M BUAbI y4eOHOH padoThl
Kosin4ecTBO 4acoB Ha 0CBOCHHE Y4eOHOM TMCIUIIINHBI:
MaKCUMallbHOU y4eOHOU Harpy3ku oOyuatomerocs: 138 gacos, B Tom umcie:
00s13aTeNbHON ayAUTOPHON yueOHOI Harpy3ku odyuatomierocs 12 yacos;

CaMOCTOATENIbHON paboThl oOyuatomerocs 126 daca.

Bupa yueOHoii padoThI O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 198
Oos3aTenibHAsA ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 18

B TOM 4HUCJIC:

1abopaTOpPHBIE 3aHATHS -

NPaKTUYCCKHUE 3aHATHS 8

CamocrosiTesibHas padoTa o0y4yariuerocs (Bcero) 180

HroroBas arrecrauus B popme nuddepeHIupoBaHHOrO 3a4eTa

4. PE3YJIbTATHI OCBOEHHMS YYEFHOM JUCIHUILJINHBI

OcBoenue coaepkanus y4eOHOM nucHuIUIMHBI «EcTecTBO3HaHUE» o0OecreynBaeT
JOCTHKEHHE 00YJaIOIIUMUCS CIEIYIOIIUX Pe3ybTATOB:

* IUYHOCMHDBIX

JI1— ycToiM4MBBIA UHTEPEC K UCTOPUU U TOCTUKEHUSM B 00J1aCTH €CTECTBEHHBIX HaYK,

YYBCTBO F'OPJIOCTH 32 POCCUIICKHUE €CTECTBEHHbIE HAYKH,

JI2— roTOBHOCTh K NPOJODKEHHIO O0pa3oBaHUs, MOBBIIICHHIO KBaTU(pUKALUU B
n30paHHON MPO(deCCHOHATBHOM JEATEIHPHOCTH C HCIOJIB30BAaHUEM 3HAHUW B 00JacTH
€CTECTBEHHBIX HAYK;

JI3— 00beKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMH B O0JIACTH €CTECTBEHHBIX
HayK JUIs 4eJloBeKa U OO0IIecTBa, YMEHHE UCIOIb30BaTh TEXHOJOTHYECKHE JOCTHKEHUS B
obnactu (U3UKHU, XUMUHU, OMOJOTUU ISl TIOBBIIIEHUS COOCTBEHHOTO WHTEJUICKTYaTbHOTO
pa3BUTHA B BHIOpaHHOW MPO(ecCHOHATBbHON 1eATEIbHOCTH;

JI4— ymeHue npoaHanu3upoBaTh TEXHOTCHHbIE MOCIEACTBUS AJIsi OKPYXKAIOLEH Cpebl,
OBITOBOW M TIPOU3BOCTBEHHON JE€ATEILHOCTH YETIOBEKA,;

JI5— TOTOBHOCTH CaMOCTOSITEIbHO TOOBIBaTH HOBBIE I CeOSI €CTECTBEHHO-HAYYHBIE

3HaHUA C UCIIOJIB30BAHHUEM JJIA 3TOT'O0 AJOCTYITHBIX HCTOYHHKOB I/IH(i)OpMaHI/II/I;




JI6— yMmeHue yhnpaBisATh CBOEW MMO3HABATENIBHON JE€ATEIbHOCTHIO, IMPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

JI7— yMmeHHme BBICTpaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B KOMAaHJE IO
pENICHUI0 O0IINX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

* MemanpeomMemHoix:

MI— oBnajgeHue yMEHHUSIMH U HaBbIKAMH PA3JIUYHBIX BHJIOB I103HABATEIbHOM
NESATEIBLHOCTH JIJIsl U3YUEHUS Pa3HbIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MUPA;

M2—- npuMeHeHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIOACHHUS, HAYYHOTO
AKCIIEPUMEHTA) JUUISl U3YyUYEHHs Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, C
KOTOPBIMH BO3HHMKAeT HEOOXOIMMOCTh CTAIKUBATHCS B IpodecCHoHaIbHOU cdepe;

M3— yMmeHHe ONpenensaTh LeIN W 3aJa4u JeSTeIIbHOCTH, BRIOUPATh CPEACTBA IS MX
JOCTUKCHHSI Ha TIPAKTHKE;

M4— ymeHHE HCIOJIb30BaTh Pa3WYHbIE MCTOYHUKH JUISI MOJNYyYEHHUS €CTEeCTBEHHO-
Hay4yHOU MH(OpPMAIMK U OLEHUBATh €€ JIOCTOBEPHOCTH ISl JOCTHXKEHHUS IMOCTABJIEHHBIX
IeIeH U 3a1ad4;

* NPEOMEMHDIX:

I11— chopMupoBaHHOCTH MPEACTABICHUN O LEIOCTHOW COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOU KapTHHE MUPa, IPUPOJE KaK eAMHON IEIOCTHON CUCTEME, B3AaUMOCBSI3U YEIIOBEKa,
MIPUPOBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax Bcenennoii;

[12— BageHue 3HAHUSAMHU O HanOOJIee BaXKHBIX OTKPBITUSAX M JOCTHKCHHUSIX B 001aCTH
€CTECTBO3HAHMSI, TOBJIMSABIINX HA SBOJIOLMIO TPEICTABICHUM O TMPUPOJE, HA Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHU;

I13— cdopMUPOBAaHHOCTH YMEHHUS TPHUMEHITh €CTeCTBEHHO-HAYYHbBIE 3HAHUSA JIS
OOBSCHEHHS] OKPYXKAIOIIUX SBJICHHUM, COXpaHEHHUsS 3I0pPOBbs, obecrieueHuss 06€30macHOCTH
KUZHENESITCIIbHOCTH,  OEpeXKHOr0  OTHOIICHWs] K  MPUPOJe,  PalMOHAJIBLHOTO
MPUPOIONOIB30BaHUS, & TAK)KE BBITIOJHEHHS POJIM TPAMOTHOTO MOTPeOUTENS;

[T14— cchopMUpOBaHHOCTH TIPEACTABICHUN O HAYYHOM METOJE MO3HAHUS MPUPOJIBI U
CpeICTBaX W3y4YeHUS MeraMupa, MaKpOMUpa H MHKPOMHUpPA; BIAJCHHE IMpUEeMaMHu
€CTECTBEHHO-HAYUHBbIX HAOJIFOJICHUM, OIBITOB, MCCIEAOBAHHN W OIEHKH JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yIbTAaTOB;

[15— BrnageHue TMOHATHIHBIM alapaTOM €CTECTBEHHBIX HAyK, MO3BOJISIFOIINM
MMO3HABaTh MHpP, YyYAaCTBOBaTh B JIUCKYCCHUSX II0 €CTECTBEHHO-HAYyYHBIM BOIPOCAM,
WCIIOJIb30BaTh Pa3IMUHbIe UCTOYHUKH WH(DOPMAIMH TSI TIOATOTOBKH COOCTBEHHBIX padoT,

KPUTHUYECKH OTHOCUTHCSA K coodmmenusmMm CMMU, conepskaiym HaydHy0 HHPOPMAIIUIO;



[16— chopmupoBaHHOCTP YMEHHMH TOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO

3HaHHUA I KaXA0ro 4e€JI0BE€Ka HE3aBHCHMO OT €ro HpO(l)GCCPIOHﬂIIBHOﬁ JCATCIIBHOCTH,

pas3iiniaTtb q)aKTBI U OLCHKH, CpaBHHUBATb OLCHOYHBLIC BbIBOAbI, BHIACTH HX CBA3b C

KPUTEPUSAMHU OLIEHOK U CBA3b KPUTEPHUEB C ONPEIACICHHON CUCTEMON LICHHOCTEH.

JInuHOCTHBIE pe3yJIbTAThl peaju3alui NPOrpaMMbl BOCIIUTAHUS

JP 1 Oco3zHaronuii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

CoOumo1aronuii HOpMbI MPABOTIOPSAKA, CISAYIONUN HaeasaM TPakIaHCKOTO
obmecTBa, obecneyeHUs: OE30MaCHOCTH, MpaB M CB0OOOJ TpaxiaaH Poccuwm.
P3 JlosbHBIM K yCTAaHOBKAaM M IPOSIBIICHUSAM TPEACTABHTEICH CYyOKYJIbTYD,
. OTIIMYAIOIIUNA WX OT TPYNI C JACCTPYKTHBHBIM U JICBUAHTHBIM IOBEICHUECM.
JIeMOHCTpUPYIOIMI HENPUATUE U MPEIYHPEKIAOMNAN COLMUAIBHO OIIACHOE

MMOBCACHHUEC OKPYKAOMIUX

Oco3Harouii NpUOPUTETHYIO LEHHOCTbh JUYHOCTH YEJIOBEKA; YBaXKAIOLIUIl
JIP 7 COOCTBEHHYIO U 4YYXYIO YHHKAJIbHOCTh B Pa3IMYHBIX CHUTYyalUsiX, BO BCEX

(1)OpMaX Hn BUAax ACATCIBHOCTH.

[TposBisrOIMiA ¥ AEMOHCTPUPYIOIIMN  yBa)K€HHE K  IPEACTABUTEISM
Pa3IUYHBIX O3THOKYJIbTYPHBIX, COLHUAIbHBIX, KOH(ECCHOHAIBHBIX W HWHBIX
JIP 8 rpynn. ConpuyacTHBIH K COXPaHEHUIO, MPEYMHOXKEHHIO U  TPaHCISILUU
KYJBTYPHBIX TpaJuUUi M LEHHOCTEH MHOTOHALIMOHAJIBHOIO POCCHMCKOIO

rocyaapcraa

3a0oTsmuiics O 3alluTe OKpYXKalollel cpeapl, COOCTBEHHOM M UyKOM
JIP 10
0€30I1aCHOCTH, B TOM 4ucIie IU(PPOBOI

5. COIEPXKAHUE YYEFHOM JUCIATLIAHBI
OU3UKA

Beeoenue

®usuka — (QyHAaMeHTaldbHas Hayka O THpupoje. EcTecTBeHHO-HAY4HBIH METOJ

IMO3HaHus, €ro BO3MOKHOCTH U I'PaHUIbI IPUMCHUMOCTH.

EnuHCcTBO 3aKOHOB npupodbl U COCTaBa BEIIECCTBA BO Bcenennoi. OTKpBITI/IH B (I)I/I3I/IKC

— OCHOBaA Mporpecca B TCXHUKE U TEXHOJIOTHUU ITPOU3BOACTBA.

Mexanuxa

Kunemaruka. Mexannueckoe aBwkeHue. Cucrema otrcyerta. TpaekTopus IBHKEHUS.

Ilyte.  Ilepememenue. PaBHOMepHOE  mpsMONMHEWHOe — JaBUMKEHHME.  CKOpPOCTD.




OTHOCHUTENBHOCTh MEXAHUYECKOTO JBMKEHHS. 3aKOH CIIOXKEHUsI ckopocTed. Cpemnsis
CKOpPOCTh IIPM HEPAaBHOMEPHOM JBMXEHUU. MrHOBEHHAas CKOpPOCTb. PaBHOYCKOpEHHOE
npsiMOJIMHEIHOe BUKeHue. Y ckopenue. CBoOOIHOE MaieHuE Tel.

JAunamuka. Macca u cuia. Bzaumonelicteue Tein. 3akoHbl JuHaMUKH. CUITBI B IPUPO/IE.
3aKOH BCEMUPHOTI'O TATOTEHHUS.

3akoHbl coxpaHeHMs B MexaHuke. VMmynbc Tenma. 3aKOH COXpaHEHHUs HMITYJIbCA.
PeaktuBHOe nBmxkeHue. MexaHudeckass pabora. MomHocTe. MexaHUuecKass SHEpPrHsl.
Kunernueckas sHeprus. Kunerumueckass sHeprust u pabora. [loTeHumanbHas »HEprus B
IrPABUTALIMOHHOM I10J1€. 3aKOH COXPAaHEHHUs IMOJTHOW MEXaHUYECKON SHEPIUH.

OcHo8bl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU

Mouaekyasipuasi puzuka. ATOMUCTHYECKAs TeOpusi CTpoeHus BemiecTBa. Habmronenus
U OIBITHL, MOATBEPXKAAIOLIME AaTOMHO-MOJIEKYISIPHOE CTpOEHHE BelecrBa. Maccel u
pa3Mmepbl MoseKkyl. TermnoBoe [BM)KEHHE YacTHI] BeElIeCTBA. BpPOYHOBCKOE JBUKEHHE.
WNneansubiii ra3z. Temmeparypa kKak Mepa CpeaHEN KUHETHYECKON SHEpPruM 4YacTHL.
YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a. Moaens xKuakocTu. [IoBepXHOCTHOE HATSKEHUE U
cmaunBanue. Kpucrammmueckue u aMmopQHbIe BEeIIecTBa.

Tepmoaunamuka. BuyTpenusis sHeprus. Pabota u TemnooTAaya Kak CIOCOOBI
W3MEHEHUs1 BHYTpeHHeW >Hepruu. [lepBbiil 3aKk0H TepMOAMHAMUKU. TerioBble MallMHbI U
UX IPUMEHEHUE.

OcHo8bl 21eKmpOOUHAMUKU

JJiekTpocTaTuKa. B3aumojeiicTBue 3apsKEeHHbIX Tell. DJIEKTPUYECKUH 3apsal. 3aKoH
COXPAaHEHHUs DJIEKTPUUECKOro 3apsaa. 3akoH KyiloHa. DJIEKTpOCTaTHYECKOE TIOJE, €ro
OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXKY HUMM.

Mocrossnubiii TOk. [locTosiHHBIN anekTpuueckuii Tok. Cuila TOKa, HaIpsKEHUE,
ANEKTPUYECKOE COMPOTHBIIEHKE. 3aKoH OMa /IS ydacTKa 3JIEeKTPUUECKOH 1IeTH.

MarnutHoe moJie. MarHuTHOE IOJ€ UM €ro OCHOBHBIE XapaKTepUCTHKH. JlencTBue
MarHuTHOTO TOJII Ha MPOBOJHUK C TOKOM. 3aKOH Ammepa. DIeKTpoABUraTenb. SBieHue

3JIEKTPOMATHUTHON UHIYKIIMH.

Konebanus u eonnvi
Mexanuyeckue kojedanusi u BoJHbL. CBOOOmHBIEe konebanus. [lepuoxn, gacrota u
amMrIuTyna konebanuid. ['apmoHnueckne kosneOanws. MexaHM4YecKue BOJHBI M WX BHUJIBIL.
3BYKOBBIE BOJITHBI. ¥YJIbTPa3BYKOBBIC BOJHBI. YJIBTPA3BYK U €r0 MCIOJIb30BaHUE B MEIUIIMHE
U TEXHUKE.

DJIeKTPOMATHUTHbIE KoOJeO0aHusi W BOJHbI. (CBOOOJHBIE 3IEKTPOMArHUTHBIE
10



koneOanusi. KomeGaTenpbHBIM KOHTYp. OJEKTPOMArHUTHOE TIOJIE. DJIEKTPOMArHUTHBIE
BOJIHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

CaeToBble BOJIHBI. Pa3BuTHe npencTaBieHuid O MPUPOJIe CBETa. 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHHUS CBETA.

JIun3bl. @opmysia TOHKOU JIUH3HI.

Dnemenmuvl K6AHMOBOU PuU3UKU
KBanroBble cBoiicTBa cBera. KBantosas runoresa Ilnanka. @oTosnekTpuyecKkuii
¢ dexr.
®du3uka aroma. Moaenu crpoerust aroma. OnsiT Pesepdopaa.
®Du3uka aTOMHOIO S/APa U dJieMeHTapHbIX YyacTul. CocTaB ¥ CTPOEHUE aTOMHOIO
aqpa.
PagnoakTuBHOCTE. PalnOaKTUBHBIE U3JIyYE€HUS U UX BO3JIEHCTBUE HA KUBBIC
OpPraHU3MBI.
Bcenennas u ee s6onoyus
Crpoenne u pazsurue Beesrennoii. Mogens paciuupsitonieiics BeeneHHOM.

IIpoucxoxnenue CorHeunoii cucrembl. CoBpeMeHHast pu3nveckasi KapTuHa MUpA.

XUMuUs
OBIIIASA N HEOPTAHUYECKASA XUMUSA
OcHosHble NOHAMUS U 3AKOHBL XUMUU
IIpenmer xumuu. BemectBo. AToM. Monekymna. XuMHUECKUI 3J€MEHT U (OPMBI €ro
cymiectBoBaHus. [IpocThie U Cl0KHBIE BENIECTBA.
Ilepuoouueckuii 3akon u [lepuoouyeckasn cucmema xumuieckux snemenmos /. 1.
Menoeneesa
Otkpertue Ilepuonnueckoro 3akona. [lepuoanueckas cucreMa XUMHUUECKUX 3JIEMEHTOB
J. U. MenneneeBa. 3nauenue llepuomumyeckoro 3akona u Ilepumoamueckoil cuUCTEMBI
xumuueckux anemeHtoB JI. M. MengeneeBa s pa3BUTHS HAYKM M MOHUMAaHHUS
XUMHUYECKON KAPTUHBI MUPA.
Cmpoenue gewecmea
KoBaneHnTHas cBs3b: HemoJispHas W noJigpHas. MoHHas cBsa3b. KaTMOHBI M aHHOHBI.
Mertanueckas cBsizb. BogopoiHas CBSI3b.
Booa. Pacmesopwi

Boma B npuponae, GBITy, TCXHUKC W Ha IMPOU3BOACTBC. dusznueckue U XUMHYECKHE
11



cBoiicTBa BOJBL. ONpecHEHHE BOJbI. ArperaTHble COCTOSIHHMS BOJIBI U €€ MEpPeXOAbl M3
OJIHOTO arperaTHOro COCTOSIHUS B JPYTO€.
Xumuueckue peaxyuu.
[TonsiTve 0 XuMUYECKON peakuu. THUIIbI XUMUYECKUX peakiuil. CKOpOCTh peakuu 1
(bakTopbl, OT KOTOPHIX OHA 3aBUCHT.
Heopeanuueckue coedunenus

Knaccudukanus HEOPraHMueCKuX COSAMHEHUN U X CBOMCTBA. OKCHJIBI, KHCIIOTHI,
OCHOBaHWUS, COJIH.

[Tonsitue o rupponuse coseil. Cpena BOJHBIX PACTBOPOB COJICH: KUcTas, HEWTpasabHasl,
menouHas. Bogoponnslii mokasarens pH pactBopa.

Mertamner. O0mue Gu3ndecKue 1 XMMUIECKUE CBOWCTBA METAIIJIOB.

Hemeramnpl. OOmasi xapakTepHCTHKA TJIABHBIX MOATPYIN HEMETAJIOB Ha MPHUMEpPE
raJIOreHoB.

Baxueilline coequHEHHs METAUIOB M HEMETAUIOB B IPUPOJAE U  XO3AWCTBEHHOU

JCATCIIBHOCTH 4YCJIOBCKA.

OPITAHNYECKAS XUMUSA
Opeanuueckue coeOuHeHus

OcHOBHBIE TIOJIOKEHUS TEOPUHM CTPOCHUS OPraHWYEeCKUX CoeAuHEeHHi. MHorooOpaszue
OopraHuyeckux coeanHeHuil. [lonsarue nuzomepun.

VYrineBomoponsl.  [lpenenbHble W HENpeNCNbHBIE  YIJICBOMOPOABI.  Peakius
noyimMepu3aui. [IpupoaHble MCTOYHHKHU YTIIEBOAOPOJOB. YTIIEBOAOPOILI KAaK OCHOBA
MEXIYHApOAHOTO COTPYIHUYECTBA U BaXKHEUIINK UCTOYHUK hopMupoBaHus Oromkera PO.

Kucnoponconepsxamue OpraHHYecKue BEIIIeCTBA. [IpencraButenu

KUCJIOPOACOAEP/KAIMNX OPraHUYECKUX COCITUHEHUN: METHUJIOBBIA M ATUJIOBBIN CIUPTHI,

TJIALIEPUH, YKCYCHAs KUCITOTA. JKUPBI KaK CI0XKHBIC d(PUPEI.

YrneBoabl: TIOKO03a, KpaxMall, [eJUTFI03a.

A3oTconepkaliie OpraHMYecKue COEAMHEHUSA. AMHHBI, aMHHOKHCIOTHI, OCIKH.

Crtpoenue u 6nonoruyeckast QyHKIHs OEITKOB.

Xumus u ocusns
XuMHsT W OpraHu3M dYeloBeKa. XHMHUYECKHE OJIIEMEHThI B OpraHHM3Me YellOBEKa.

OpPaHI/I‘lCCKI/IC U HCOPraHUYCCKHUC BCIICCTBA. OcHOBHBIC KH3HECHHO HCO6XO,Z[I/IMBIC
12



COCTMHCHMS: OCJIKH, YIJICBOMBI, >KUPHI, BUTAMHHBI. YTJIEBOJbI — TJIABHBI HCTOYHUK
SHEpruu opraHusMa. Posb kupoB B opraHuzme. XOJECTEpUH U €ro pojb B 3J0POBbE
YyeJIoBeKa.
MuHepanbHbIC BEIIECTBA B MPOAYKTAX MUTAHUS, TUIIEeBbIE 100aBku. COaTaHCHPOBAaHHOE
MMUTaHUE.
Xumus B ObiTy. Boma. KadectBo Bombl. Moromue u yuctsnme cpeacta. IlpaBuia
0e30MmacHo# paboThI CO CPEACTBAMH OBITOBOW XUMUMU.
Ponb XMMHUYECKHX AJIEMEHTOB B KM3HU PACTCHUU. Y NOOpeHUS. XUMHUYECKHE CPEICTBA
3alUThl PACTCHUM.
BUOJIOI'US
buonoeus — cosoxynnocme nayk o socusou npupooe. Memoowi
HAYYHO20 NO3HAHUSL 8 OUON02UU
XKuas mpupoma kak 0OBEKT u3ydeHHs Ouonoruu. MeTonbl HCCIEAOBAaHUS >KUBOM
npupoabl B Ouosorun. OnpeneneHue KU3HU (C IMPHUBJICUCHUEM MaTepHaia U3 pa3JesioB
(U3HUKY ¥ XUMUH). Y POBHU OpPTaHU3AIMH KU3HU.
Knemka
Ucropus usyuenuss kietku. OCHOBHbBIE TMOJIOKEHMS KJIETOYHOM Teopuu. Kierka —

CTPYKTYypHO-(DYHKIIMOHAJIbHAS (3JIEMEHTapHas) €IUHULIA )KU3HU.

Crpoenue kietkd. [IpokapuoTbl M 3yKapuoTbl — HM3IIME U BBICHIME KJIETOYHBIE
opranu3mMbl. OCHOBHBIE CTPYKTYypHbl€ KOMIIOHEHTHI KJIETKH 3yKapuoT. Kiierounoe sapo.
OyHKIUA Apa: XpaHeHHe, BOCIPOM3BEIEHUE U Mepeaaya HacleJACTBEHHONH HH(popMaIuu,
PEryJsius XUMHUUECKOW aKTUBHOCTH KJIeTKU. CTpYKTypa U (PYHKIIMH XPOMOCOM. AYTOCOMBI
U IIOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HAUYEHHE XUMHUYECKHX DJIEMEHTOB. Heopranumdeckne BemecTsa B
coCTaBe KJIETKU. Ponb BOJBI Kak pacTBOPUTENS U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEW
Cpezbl OPraHU3MOB. YTJIEeBObI U JIMIU/BI B KileTke. CTpyKTypa u 6ronorndeckue GyHKIUU
6enkoB. CTpoeHHE HYKJIEOTHAOB M CTpyKTypa moiauHykjaeotuaHbix uened JIHK um PHK,
AT®. Bupycsl u Oakrepuodaru. HeknmerouHoe cCTpoeHHE, XWU3HEHHBIM LHUKI H €ro
3aBUCUMOCTh OT KJIETOYHBIX ()OpM >KU3HU. Bupycel — B030yauTenun HHQPEKIHMOHHBIX
3a0oseBaHui; MOHATHE 00 OHKOBUpycax. Bupyc ummyHozeduuurta uenoBeka (BUY).
[Ipodunakruka BUU-undexnuu.

Opeanusm

Opranusm — eauHoe 1enoe. MHOrooo6pasue opraHu3MoB.

OOMeH BeleCTBOM M JHEpPIruel C OKpYyKalolled cpefod Kak HEoOXOIUMOe YCIIOBHE
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CYLIECTBOBAHMUS )KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH JKHBBIX
opranu3MoB. JlejleHue KJIETKH — OCHOBA pOCTa, Pa3BUTHS U PA3MHOXKCHHS OPTaHU3MOB.
becnonoe pasmuoxxenue. [lonoBoil mporecc u mosoBoe pazMHokeHue. OI010TBOPEHHE,
ero OMOJIOrMYecKoe 3HaUCHHUE.

[Tonstne 00 WMHAMBUIYaIbHOM (OHTOTE€HE3), SMOPHOHAIBLHOM (3MOpPHOTEHE3) U TOCT-
SMOPHOHAIILHOM Ppa3BUTUHU. WHAMBUAYyallbHOE pAa3BUTHE 4YEJIOBEKAa M €ro BO3MOXKHBIC
HapyIICHHS.

OOmue mpencTaBieHUss O HACIEICTBEHHOCTHM M M3MEHYMBOCTH. [ eHeTHueckas
TEPMHUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacinenoBanue npusHaKkoB y
yenoBeka. IlonoBeie xpomocombl. HacnencTBeHHbIE OONE3HM YEIOBEKAa, WX MPUYUHBI H
npodwminaktuka. COBpeMEHHBIEC IPECTABICHUS O TEHE M TCHOME.

I'enetnueckue 3akoHOMEepHOCTH M3MeHUMBOCTH. Knaccubukanus Gopm U3MEHUUBOCTH.
Brnusinue MyTareHoB Ha OpraHU3M UYeIOBEKa.

[Ipenmer, 3amaun ¥ METOABI CEJCKIHMH. | €eHETHMYECKHEe 3aKOHOMEPHOCTH CEJICKIIUU.
Yuenne H.W. BaBwioBa o meHTpax MHOrooOpasusi M IMPOUCXOXKICHHUS KYJIbTYypHBIX

paCTeHHﬁ. BI/IOTGXHOHOFI/IH, €C NJOCTHIKCHUS, IICPCIICKTUBLI PA3BUTHA.

Buo

DBOITIOLIMOHHAS TEOPUS U €€ POJib B JOPMHUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa. Bun, ero kpurepuu. [lomymsiius kak CTpyKTypHas €AMHMIIA BUJA
u 3Bomonuu. CuHrernyeckas reopus ssomonuu (CTI). JIBuxyine cuiibl HBOIIOLUH B
cootBercTBuM ¢ CTO.

Pesynbrarel sBomonuu. CoxpaHeHre MHOrooOpas3us BUIOB KaK OCHOBAa YCTOWYHBOIO
pazButus Ouocdepsl. IlpuumHbBl BBIMHpaHHMS BUIOB. buHojormyeckuil mnporpecc u
OMOJIOTHYECKH perpecc.

I'mnoTre3bl MPOMCXOXKIEHUS KU3HU. YCIOKHEHUE >KMBBIX OpPraHM3MOB Ha 3eMile B
IIpOLIECCe HBOJIOLMU. AHTPONOreHe3 U €ro 3aKoHOMEpHOCTH. Jloka3aTelnbCTBa POJCTBA
YelioBeKa € MJIEKONHUTAIOMIMMU JKUBOTHBIMU. ODKOJOTMYECKHE (aKTOphl aHTPOIOIreHe3a:
YCIIO)KHEHUE TOMYJIALIMOHHONW CTPYKTYpbl BU/a, U3TOTOBICHUE OPYAUN TpyZAa, IEPEXO] OT
pacTUTENBHOIO K CMEIIAHHOMY THUIy IIMTaHWs, WCIOIb30BaHUe OrHA. [losBieHue
MBICIIUTENIBHON JEATENBHOCTH W WICHOPA3AENbHOW peur. [IponcxoxaeHne 4enoBedecKux
pac.

buocdepa — rnobanpHas sxocucreMa. Yuenue B. . Bepuanckoro o 6uocdepe. Ponb

KUBBIX OpPraHM3MOB B Ouocdepe. buomacca. buonornueckuif KpyroBopoT (Ha mpumepe
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KpyroBopota yrieposa). OCHOBHBIC HaIpaBJICHHUS BO3ICHCTBUS 4YelloBeKa Ha Omocdepy.

Tpanchopmarins ecTeCTBEHHBIX 9KOJIOTHUECKUX crucTeM. OCOOEHHOCTH arpo3KOCUCTEM.

9KOJIOI'ust
BBenenue.

OOBbeKT U3ydyeHHsl IKOJIOTUN — B3aUMOJICUCTBUE )KUBBIX cucTeM. Mctopus pa3Butus
9KoJIOruu. MeTo/ b1, UCTIOIb3yeMbIE B IKOJIOTUYECKUX UCCIeloBaHusAX. Pomb sKko1oruu B
(hopMUPOBaHHH COBPEMEHHOM KapTUHBI MUPA M B IPAKTUIECKOU JCSITEILHOCTH JTFOICH.
3HaueHUE KOJIOTUU B OCBOSHUH MPOQPECCHIA U CIICIIHATLHOCTEH CPETHETO
poeCCHOHAITBHOTO 00pPa30BaHUS.

|. DKkoJiorUs KaKk HayYHas JMCUHMILJIMHA.

O6mas 3xosorus. Cpena ooutanus u GakTopsl cpeapl. OOIMe 3aKOHOMEPHOCTH
neiicTBus GaKToOpoB cpeabl Ha opranusM. [lomymsimms. kocucrema. buocdepa.

ConuanbHas 3koqorus. [Ipenmer uzydenus conuansHoit skonorun. Cpena,
OKpY’Karollas 4elnoBeka, ee crenuduka u cocrosinue. [lonsTue «3arpsa3HeHue cpeab».

Ipukaagnasi IK0I0rus. DKOJIOTHUSCKHAEC TPOOJIEMBI: pETHOHATBHBIE U
riio6anpHbIe. [Ipr-9iHBI BOBHUKHOBEHUS TTI00ATBHBIX KOJIOTHYECKHUX TPOOIIeM.

JdeMoHcTpanum.

Dkosoruueckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBL.

Me:KBHIOBBIC OTHOIIICHUS: KOHKYPEHITUS, CHMONO03, XUIITHHYECTBO, TTAPa3UTH3M.

Il. Cpena oOuTanus yesioBeKa M IKOJIOruveckasi 6€30MacHoOCTb.

Cpena odutanus yejoBeka. OKpyKarolas 4eloBeKa cpesia U €€ KOMIIOHEHTHI.
EctecTBeHHas 1 UCKyCCTBEHHAs cpe/ibl 0OMTaHus yenoBeka. ColuanbHas cpefa.

I'opoackas cpena. ['oponckast kBapTupa U TpeOOBaHUS K €€ 3KOJOrH4eCKOn
6e3onacHocty. lllym u BuOpatus B ropoiCKUX yciaoBHsaX. BiusHue mryma u Bubpanuu Ha
3JI0pOBbE TOPOJCKOTO YEIOBEKA.

DKOJOTUYECKHE BOMIPOCHI CTPOUTENHCTBA B FOpPOJIe. DKOJIOTHUECKHUE TPeOOBaHUS K
OpraHM3alK CTPOUTENIBCTBA B ropoJie. MaTepHaibl, UCIIOJIb3yEMbIE B CTPOUTEIHCTBE
KHWJIBIX JOMOB U HEXKWJIBIX MOMenIeHnid. X skonornueckas 6e3omacHocTh. KOHTpoIh 3a
KaueCTBOM CTPOUTENIbCTBA.

Ceabckas cpeaa. OcOOEHHOCTH cpe/ibl OOUTaHUS YeIOBEKa B YCIOBHUSAX CEMbCKOM
MecTHOCTHU. CelnbCKOe X03SIIICTBO U €ro 3KOJIOTHYECKHE MPOOIEMBI.

JdemoHcTpauus.

Cxema arpo3KOoCUCTEMBI.

I11. Konuenuus ycToiiunuBoro pa3Burusi.
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Bo3HuKkHOBeHHEe KOHIENIIUM YCTOHYMBOT0 pa3BuTHs. [ 100anvHbie
9KONI02UYecKUue npobiemsl u cnocodwvl ux peuieHus. Bo3HUKHOBEHUE SKOJOTHYECKUX
MOHATUN «YCTOMYHMBOCTBY» U «YyCTOMYMBOE PA3BUTHEY.

«YcToiunBOCTH U pazBuTHe». CrIoCOOBI PEIICHHUS IKOJIOTHUECKUX MPobeM B
pamKax
KOHUEMIUHN «Y CTOWYUBOCTD U Pa3BUTHE». DKOJIOTHUECKUA ClIe]l U MHIEKC YeJIOBEYECKOTO
pa3BUTHS.

JemMoHCTpanmu.

Hcnonp30BaHue pecypcoB U pa3BUTHE YEJIOBEUYECKOI0 MOTEHIIMAA.

WNHpekce «KUBOH TUTAHETHD.

DKOJIOTUYECKUH CIeN.

IV. Oxpana npupoasl.

IIpupoaooxpanHasi AeATEIbHOCTD. Mcmopus oxpanvl npupoost 6 Poccuu. Tunbl
OpraHu-3alnii, CHOCOOCTBYIOMINX OXpaHe NpupoAbl. Oco6o oxpaHsieMble TPUPOIHBIC
TEPPUTOPUHU U UX 3aKOHOJIATENbHBIN CTaTyC. DKOJOTNYECKUE KPUIUCHI U IKOJIOTUYECKUE
cUTyaluu. JKosoruueckue npoodiaemsl Poccum.

IIpupoaubie pecypebl 1 UX oxpana. [IpupoHo-TeppuTopraIbHbIe aCTIEKThI
sKosioruueckux npodaem. [Ipupoansie pecypcsl U crocoObl X oxpanbl. OXpaHa JIECHBIX
pecypcoB B Poccuu. Bo3moxkHOCTH yripaBieHHs SKOJOTHYECKIME CUCTEMaMu (Ha IpuMepe
JIECHBIX OMOT€0IIEHO30B U BOJIHBIX OMOLIEHO30B).

JdemoHcTpanmu.

SIpycHOCTBH PacTUTENBHOIO COOOIECTBA.

[TumeBsle enu u cetu B OMOLIEHO3E.

KpyroBoport BelecTs 1 npeBpalieHue 3HEPTUn B SKOCUCTEME.

Oco00 oxpaHsieMble IPUPOAHbIE Tepputopun Poccun.

IIpuMepHbIe TeMbI JOKIA10B.

1)Bo300HOBIIIEMBIE U HEBO30OHOBJISIEMBIE PECYPCHI: CITOCOOBI PEIICHUsI TIPOOJIEMbI
MCYEPIIaeMOCTH.

3) Ucropus u pa3BUTHE KOHIIETIIIUN YCTOHUYNBOTO Pa3BUTHSL.

4) Oxpy-xarolas cpesia 1 e KOMIIOHEHTBI: Pa3JIMUHbIe B3IJISI/IbI HA OJIHY MTPOOIEMYy.

5) OCHOBHBbIE 3KOJIOTHYECKHE TPUOPUTETH COBPEMEHHOTI'O MUPA.

6) Oco00 HebmaronpusTHHIE B AKOJIOIMYECKOM OTHOIIIEHUHU TeppuTtopuu Poccun:
BO3MOYKHBIE CITOCOOBI peIIeHUs POOIIEM.

7) Ocobo oxpaHsieMble IPUPOTHBIE TEPPUTOPHH U HX 3HAUECHHE B OXPAHE MPUPO/IBI.
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8) IMomymsnust Kak SKOJOTUYECKas CIMHUIIA.

9) IIpuunHBI BO3HUKHOBEHHUS SKOJIOTMUYECKUX MPOOIEM B TOPOJIE.

10) IIpoGnembl BOAHBIX PECYPCOB U CIIOCOOBI UX penieHus B Poccun.

11) [Ipobnembl MOYBEHHO 3p0o3uu U criocoObI ee pemeHus B Poccun.

12) IIpoGaembl yCTOMYMBOCTH JIECHBIX dKocucTeM B Poccun.

13) Cucrema KOHTPOJIS 32 SKOJIOTHYECKOM Oe30macHoCThIO B Poccum.

14) CoBpemeHHbIE TPEOOBAHMS K SKOJIOTUYECKOI 0€30MacHOCTH MPOTYKTOB
MUATAHUS.

15) CtpyKTypa 3KOJOTUYECKON CHCTEMBI.

16) TBepabie ObITOBBIC OTXO/IBI U CIIOCOOBI pelIeHHS MPOOIEMBbI UX YTHIU3ALIUH.

17) DHepreTrueckue pecypcehl U mpobiaemMa UX HCUEPIIaeMOCTH.
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2.2. TemaTu4eckuii njiaH u coaep:xxkanue yuyeoHoii tucuuniuabl ECTECTBO3HAHUE

HanmenoBanme Conep:xanue yueOHOro MaTepuaJa, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS, Oo6bem YpoBenn
pa3iesioB U TeM caMoCTosITe/IbHAs padoTa 00y4aromuxcs 4acos OCBOCHMS
1 2 3 4
EctrecTBO3HaHME 198
PA3JAEJ 1. DU3UKA 63
Pasznea 1.1 MexaHuka 7
Tema 1.1.1 Kunemaruka. | CogepxaHue yueOHOTo MaTepHuaa: 1
Tema 1.1.2. 1. | ®opmbel marepun. BemectBo, ¢usnmdeckoe mose U (pusMuecKuil BakyyM, JIBHKEHHE MaTepHH. 2
JnHamuka. Tpaexropust aBuxenus. I[lyre. CkopocTs. PaBHOMEpHOE M HEpaBHOMEPHOE ABUKEHHUE. Y CKOpEHHE.
KpuBosnnHeliHOE ABUKEHUE.
2. | Iuramuka. Macca u cuna. 3akoHsl HeloToHa.
3. | Paznmuunslie Bunel cuit. Cuita TpeHwUs.
4. | Ummynbe, 3aKOH COXpaHEeHHsI UMIYyNbca. PellieHne 3aqad Ha 3aKOH COXpaHEHUS UMMYJbca. DHEPrus
MEXaHUYECKOM CUCTEMBI. 3aKOH COXpaHEHHUs dHEpruu. Pemienue 3a1a4 Ha 3aKOH COXPAHEHUS YJHEPTUU
IpakTHYecKoe 3aHsATHE. 1
I13 Nel Pemenue 3aa4 Ha pa3nuyHbIe BUIbl MEXaHUYECKOTO ABUKECHUS. 1
CamocrosiTenbHas padora: 5

N3yueHne TeopeTnyeckoro Marepuana no Teme.
- HaliTU cBe/IeHUs 00 y4eHbIX, (POPMUPOBABIINX HOBBIE MIPE/ICTABICHHS O IPOCTPAHCTBE U BPEMEHU
- COCTaBUTh CPABHUTENBHYIO TaOMUILy (yHIaMEHTAIbHBIX B3aUMOJICHCTBUI

- pCUInTh U O(I)OpMI/ITB HHIAWBUAYAJIBHOC JOMAIIHEC 3aIaHUC (HpaKTI/I‘-ICCKOe SaﬂaHI/Ie)
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I/I3yquHC TpPaBUTAIMOHHOTO I1OJISA 3emiau ¢ IIOMOIIIBIO MATEMATHYCCKOI'O MasATHHUKA

Pa3nes 1.2. OcHOBBI MOJIEKYJ/ISIPHOM (PU3UKH U TEPMOJAMHAMHUKH 5)
Tema 1.2.1. Copepxanue yueOHOro MaTepHana: -
Monekynsapnas pusuka | 1. | OCHOBHBIE TIOJIOKEHHS MOJICKY ISIPHO-KHHETHUCCKOW TCOPHH. Y PaBHEHHE COCTOSIHUSI UICATBHOTO Tra3a.
Tema 1.2.2. l"azoBbie 3akonbl. M3omporieccsl B razax. ArperaTHbsie coctosHus. [lepexo U3 0JHOTO COCTOSHUS B
TepmoauHaMuka. apyroe Kak Qopma ABrkeHus marepuu. BonsHoii map. [loHsTHe BIaXHOCTH BO3IyXa, CIOCOOBI ee
OIIpeCIICHUS.
2. | BHyTpennss sHeprusi. PaboTa u Teruiooriaga — criocoObl H3MEHEHUS BHYTPEHHEH dHepruu. [lepBoe
Ha4yaJio TEPMOJUHAMUKU. 3aKOH COXPAHEHUS YHEPTHUH.
Bropoe Hauano TepMOAMHAMUKHU. DHTPOIIHS.
CamocrosiTesibHas padora:
Pemrenne 3a1a4 Ha ra3o0BbIe 3aKOHBI 5
N3ydeHune CBOKCTB ra30B B U30TEPMHUYECKOM IMPOLIECCE.
OmnpezeneHne BIaKHOCTH ¢ TOMOIIBIO TICUXpPOMETpa ABI'yCTa.- 3HaTh YCTPOUCTBO MPUOOPOB ISt
OTIpeieNIeHus BIaXXHOCTH aTMOC(EPHOro BO3AyXa
- IPOyMaTh IPUMEPHI BBIIIOJHEHUS IIEPBOrO U BTOPOTO Hayall TEPMOAMHAMUKH.
Paznen 1.3 OcHOBBI 3J1eKTPOAMHAMUKH. 11
Copepxanue yaeOHOTO MaTepuana 1
Tema 1.3.1. 1. | Ilone xak BuA MaTtepuu. DieKTpuyeckoe mnosie. BzaumoneicTBue TOUEUHBIX JIEKTPUUECKUX 3apsiIOB.
DIIeKTpOCTaTUKA 3akon Kynona. HanpskeHHOCTb 3JIEKTPUYECKOTO MOJIS.
Tema 1.3.2. OHeprus MEKTPUYECKOro oI, ero noreHuuan. Paznocts noreHuuanos Hanpsxenue.

IlocTOsITHHEBII TOK.

Tema 1.3.3. MarautHoe

2. | Dnexkrpuueckuil Tok. Cuia Toka. [I0CTOSIHHBIN 371eKTPUUECKUi TOK.

3akon OMa. DIeKTpuyecKoe CONpOoTUBIeHHE. MOIHOCTD ANEKTPUUYECKOTO TOKA.

19




oJje 3. | B3anMocCBs3b 3NIEKTPUIECKOTO TOJIsE U MAarHUTHOTO. MarHuTHOE JIEHCTBUE dIEKTpHIECKOro Toka. Cumna
Awriepa. [TpuHIIMI paboOTHI JBUTATETIS.
deppoMarHeTHKU. DJICKTPOMArHUThl. DJIEKTpOMarHuTHas HHAYKIus. [IpuHiun paboTel renepaTopa
CamocrosiTesbHasi padora:
W3ydeHne TeopeTHIecKoro MaTepuana o TeMe. 10
- HAYEPTUTh KaPTHHY JEKTPUIECKOTO TOJIsi BOKPYT MPOBOTHUKOB PA3INYHON (HOPMBI
- pemaTh 3a7a4M Ha ONPEACIICHUE IMOTEHIIMANIa, SHEPTUH, HAIIPSHKCHHUS, SJIEKTPUUECKOT0 TOKA, CMEIIaHHOTO
COCTMHCHUS COTIPOTUBIICHUI
- U3yYUTb Pa3HbIC BUJIbI MHAYKIINH (KOHCIIEKT)
Pa3nen 1.4. Kosiedanus 1 BOJIHBI. 11
Tema 1.4.1 Copepxanue yueOHOT0o MaTepuana 1
MexaHu4decKkue 1. | CBoGomHbIe KOeOanus. [lepuon, yacTora M aMIuIATYyIa KoneOanuii. ['apMoHUYecKue KoJeOaHus.
KOJICOAHMS U BOJIHEI. Mexanuyeckue BOJIHBI. 3BYKOBbIE BOJIHBI. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHNS.
DNeKTPOMarHUTHHIE DnexTpoMarHuTHhIE BOJHBI. [1Ikana s1eKTpoMarHUTHBIX BOJIH. Y CTPOICTBa, padoTaolire Ha
KoJIeOaHMS U BOJIHEI. ANEKTPOMArHUTHBIX BONHAX. CBETOBBIE BOJHBI.
CBeTOBBIE BOJIHBI. CamocrosiTesibHasA padoTa:
W3ydeHne TeopeTHuecKoro MaTepuana rno TeMe. 10
- COCTaBHUTh M300paKEHUE IIKAIBI ANEKTPOMArHUTHBIX BOJIH B TETPAJH U 3HATH UCIIOJIb30BaHUE PA3IUYHBIX
JINAIa30HOB IIKaJIbI
- TaTh ONTMCAaHUE OCHOBHBIX XapaKTEPUCTUK MTEPEMEHHOTO TOKA.
Pazgen 1.5 DiieMeHTHI KBAHTOBOM (PM3UKH 27

Tema 1.5.1. ®uzuxa

aToMa 1 aTOMHOTO sapa

Cogepxanue yaeOHOTO MaTepuana

1. | KBanToBas runotesa [Inmanka. Monenu ctpoenus atoma. [loctynarst bopa. JIuneiuaterit u CIUTOIIHON
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ciekTp. CocTaB ¥ CTPOEHHE aTOMHOTO si/ipa. DHEPIHs CBSI3U ATOMHBIX SIIED.

CamocrosiTesibHas padora:

N3yueHue TeopeTnyeckoro Marepuaia 1no TeMe. 27
[IpuBectr mpuMepsl CIEKTPOB UCITYCKAHMS U MOMJIOUIEHUS C PUCYHKaMH B KOHcIeKTe. [loaroroButh
IIPE3EHTALMU HA TEMY OTKPBITHI ITPY U3yYEHUH aToMa U aTOMHOTO sApa
BbinoJsiHeHue JoMaNIHelH KOHTPOJIbHON PadoThl
HuddepennmpoBanHbIii 3a4eT M0 pasaeny 1. 2
PA3JIEJI 2. XUMUSA
45
Pa3nen 2.1. Heopranuyeckasi XuMus 17
Coneprxkanue y4eOHOro Marepuana -
1. | Ilpenmer xumuu. BemectBo. ATomM. Monekyna. Xumudeckuil anemeHT. [IpocTeie u cioxHbIe
Tema 2.1.1 OcHoBHBIE BEIIECTBA. 3aKOH COXPAaHEHMsI MacChl. 3aKOH MOCTOSHCTBA cocTaBa. Hanmucanue xumMudeckux Gopmyi u
TIOHSTHS Y 3aKOHBI YpaBHEHUM.
XUMUH. 2. | Uzyuenue amementoB [lepuomndeckoii Tadbmuier .M. Menneneena.

Tema 2.1.2. IIpakTH4eckoe 3aHsATHE: 1
[Tepuoanueckuii 3akoH u | M3 Nel 1
nepuoanYecKas cucrema | M3yuenue kinaccuukanuym XMMHUYECKUX 3JIEMEHTOB, IIOHATHE U30TOIOB, U300ap, N30TOHOB, ONpEAEICHHUE
XUMHMYECKHX DJIEMEHTOB | XUMHUYECKUX (popmyI.

J..Menneneesa. CamocrosiTe/ibHas1 padoTa:
N3ydeHne TeopeTHuecKoro MaTepuana rno TeMe. 5)

[Toaroroska npe3entanuu o J[.M1.Menaeneese u nepruoiu4ecKOi CUCTEME.
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Tema 2.1.3. Ctpoenue

BCIICCTBA.

Tema 2.1.4. Bona.

PacTtBOpBI.

Cogepxanue yaeOHOTO MaTepuana

1. | KoBaneHTHas cBsA3b: NOJsIpHas U HenossipHas. MoHHas cBa3b. Mertamnyeckas cBsizb. Bogopoanas
CBSI3b.
2. | Bona B mpupoje, ObITYy, TEXHUKE U Ha Tpou3BoAcTBe. Puznueckre 1 XUMUYECKUE CBOMCTBA BOJIBI.

AFpCI‘ ATHBIC COCTOAHMA BOJBI U €€ ICPEXOAbI U3 OJHOI'0O arp€raTHOro COCTOSAHUA B APYTrocC.

CamocrosiTesibHasA padora:

HSyLIeHI/IC TEOPECTUUCCKOIO MaT€pHralia 1o T€Me. CI[CJ'IaTB B KOHCIICKTE 3apUCOBKH PA3HbIX BUIOB CBA3U

Tema 2.1.5. Xumuueckue

peaKuy.

Tema 2.1.6.
Knaccudukanus
HEOPTraHUYECKHUX
COCJIMHEHUH U UX

CBOMCTBA

Tema 2.1.7. Metauisl 1

HCMCTAJIJIBI.

Coneprkanue ydeOHOro Marepuana

1. | IloHATHE O XUMUYECKOW peakiuu. TUIbl XUMHUECKUX peakiuii. CKOpOCTh peakiuu U (PaKTopbl, OT
KOTOPBIX OHA 3aBUCHT.

2. | OkcHpbl, KHCTIOTHI, OCHOBAaHUS, COJU. BomopoaHbIiil mokaszarens pH pactBopa.

3. | O6mue pu3znveckre 1 XUMHYECKHE CBOMCTBA METAILIOB. DJIEKTPOXUMHUYECKUH Psii aKTUBHOCTH

3JICMCHTOB.
0611121;1 XapaKTCPUCTHKA I'TTAaBHBIX IMMOATPYIIIT HEMETAJIJIOB. Baxwneiinine coeJUHEHUS METALIOB U

HEMETAJVIOB B IPUPOJIE U XO3IMCTBEHHOM JEATEIbHOCTH.

CamocrosiTesibHasA padoTa:

I/I3y‘{eHI/IC TCOPCTUICCKOTO MaTCpHralia 1o TEME.

- pPCHICHUC 3a1a1 Ha paCcyuCT 110 YPABHCHUIO PCAKIIMN MACChI BCIICCTB

- 3aMOJIHUTH Ta0IUIly «CBOMCTBA HEOPTAaHUYECKUX COCTMHEHHIN

- BeinosiHeHue [IKP
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Pa3nes 2.2.0prannyeckasi Xumusl.

27

Tema 2.2.1. OcnoBable | Coneprkanue ydeOHOTO MaTepuaa 1
HNOHATHS Opr. XUMUU U | 1. | OCHOBHBIE MOJIOKEHUSI TEOPUH CTPOEHUSI OpraHUYECKUX BellecTB. [lonaTrne nzomerpuu.
TEOpHs CTPOCHHS Opr. | CaMoCTOATENbHAs PaboTa: 5
COCIMHEHU I IToaroroBKa AOKIAI0B 00 H30METPUH
Tema 2.2.2. Yrueonsl 1 | Conepxanue yueOHOTO MaTepHalia -
UX IPUPOAHBIC 1. | IlpenenbHble U HeMlpeneabHbIE YIIIeBOAOPO kL. [IpupoaHbIe HCTOYHUKH YTTIEBOJAOPOIOB.
UCTOYHUKU. YTI1eBo10pObl KaK OCHOBA MEXAYHAPOIHOIO COTPYAHUYECTBA U BaKHEHUIINN UCTOYHHUK
Tema 2.2.3. ¢bopmupoBanus O6romxera PO. YrieBoms.
Kucnopoaconepxamue 2. | IlpencraBuTenn KUCIOPOIACOACPKAIIMX OPTaHUYECKUX COCTMHCHUI: METUIIOBBINA U ATUJIOBBIN CITUPTHI,
OpraHUYECKUE COCANHEHUS TIIMLEPHH, YKCYCHas KucaoTa. JKUphI Kak CIOKHbBIE YPUPHI.
Tema 2.2.4. 3. | U3ydenue a30TcoaepKaIIUX OPraHUYECKUX COETUHEHHIA.
Asorcozepxariue CamocrosiTe/ibHas1 padoTa: 5
OPTaHU9CCKUE COCMHCHUA. - Y3yYCHUC TCOPECTUICCKOIO MaTepHaa.
[omumepsi. - pelenue 3aaa4
Tema 2.2.5. Xumusi u | Comeprkanue ydeOHOro MaTepuana -
KU3Hb. XUMUS U XVMHYECKHUE DJIEMEHTHI B OPTaHU3ME UEJIOBEKA. POJIb XUMUYECKHX DJIEMEHTOB B KU3HU PACTEHU.
OpraHW3M 4YeJIOBCKa. CamocrosiTeibHast padora: 15
Xumust B ObITY H3y4eHne TeopeTHIecKoro MmaTepuana rno reMe. [loaroroska npeseHTanuii U JOKIAA0B M0 TeMe «XHUMHS B
ObITY». JloMalHss KOHTpoJIbHAs paboTa
JAuddepeHunpoBaHHbIi 3a4eT 1
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PA3JEJI 3. BUOJIOTUA 36
Tema 3.1. buosorus — Conepxanue yaeOHOTO MaTepuana 1
COBOKYITHOCTb HAYK O 1. | 3apoxxaenue u pa3BuTUeE XUBOM Marepuu. CTpykTypa u pyHkuuu 6enka. OT CTpyKTYphI K CBOHCTBaAM
JKUBOU IIPUPOJE. — npeoOpa3oBanue HH(GOPMaIUU B )KUBBIX cucTeMax. ['eHeTnyeckuit koj1. MaTpu4HbIi CUHTE3
Oenxa.
2. | OcHOBHBIE TIOJIOKEHUS KIeTOYHOU Teopun. CTpoenue kieTku. [IpokapuoTtsl u sykapuoTsl. Kinetounoe
Tema 3.2. Knerka a1po. OyHKIUY s/ipa: XpaHEeHHEe, BOCIPOU3BEACHUE U IIepeiaya HaclIeCTBeHHOW nHpopManuuy,
peryisiuus XuMUYECKOW aKTUBHOCTH KJIETKHU.
2. | Opranusm — enquHOe 1enoe. MHoroo6pasue opranu3MoB. OOMEH BEIIECTBOM M SHEPTHUEH C
Tema 3.3. Opranusm OKpykarolel cpenoil. ['eHeTHnyeckne 3aKOHOMEPHOCTH U3MEHYMBOCTHU. JleseHne KileTku (MHUTO3,
Meio03). Pa3nuunbie aclieKThl OMOTEXHOIOTHIA.
CamocrosiTeibHast padoTa cTy/AeHTa:
N3ydeHue TeopeTHuecKoro MaTepuaa 1o TeMe. 15
- IOJITOTOBKA JIOKJIA/I0B HAa TEMY 00 3BOJIIOLIUY JKU3HU
- N3Y4YUTb CTPOCHUE U PA3HOBUJHOCTH KJIETOK
- TECTUPOBAHUE YPOBHS 3HAHUM 10 TEMeE
Tema 3.4. Bun Coneprxanue yueOHOro MaTepuaia 1
1. | OBorOIIMOHHAs TEOPHS U €€ POJb B (GOPMUPOBAHHM €CTECTBEHHO-HAYYHOI KapTHUHBI Mupa. Bun, ero
kputepuu. CHHTETHYECKAas TEOpUs IBOJIIOLINH.
2. | IlpenMeTt u 3329 SKOJOTHH. DKOJIOTHIECKHE (PaKTOPHI, 0OCOOCHHOCTH MX Bo3aeicTBusl. [loHsATHE 00
Tema 3.5. DxocucTeMbl HKOJIOTHYECKUX cucTeMax. buocdepa — rimodanbHas sxocuctema. buogoruueckuit KpyroBopor.
CamocrosiTeibHas padora:
N3yuenune TeopeTnyeckoro Marepuania. 25
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- mo100paTh MaTepuai Ui MPe3eHTAIMi Ha TEMY BIMSHUSA TOPOJOB Ha OKPY’KAIOIIYIO Cpeay.
- TECTUPOBAHUE YPOBHS 3HAaHUH 110 TEME

BrlimontHeHME 1oMantHel KOHTPOJILHON PabOThI

HuddepennmpoBannpiii 3auet (K) 2
PA3JIEJI 4. OKOJIOT'UA 54
Paznen 4.1. Jxo0rusi KaKk Hay4YHasi JMCHUIIMHA.
BBenenue Cogepxanue yueOHOro MaTepHana:
Tema 4.1.1 1.| OOBbeKT M3y4deHMsI DKOJIOTMHM — B3aWMOJEWUCTBHE JKUBBIX cucTeM. McTopusi pa3BUTUS U METOAbI
O61was sKoorus. sKkostoruu. Posb 3konoruu B (HOPMHUPOBAHMM COBPEMEHHOW KapTHHBI MHUpPA. 3HAUYEHUE OSKOJOTUU B 1
Tema 4.1.2. OCBOEHUU MpodeccHil U CeUaIbHOCTEN cpeHero MpodecCHOHaTBEHOT0 00pa30BaHus.
ConuanbHast 3KOJIOT UL, 2.| Cpena obutanus u GaxTopsl cpenbl. OOIIMe 3aKOHOMEPHOCTH JIeHCTBUS ()aKTOPOB CPe/Ibl HA OPTaHU3M.
Tema 4.1.3. [Monynsauus. Sxkocucrema. buocdepa.
1_[pI/IKJIaIIHa$I 9KOJIOTHsL. 3. IIpeamer U3y4CHUS COLIMAIbHOM 3KOJIOTHH. Cpez[a, OKpYy’Karomas 4eI0BeKa, ce cneumbHKa "
cocrosiHue. [IoHsATHE «3arpsA3HEHNE CPELBIY.
4.| DKojoru4eckre MnpodemMbl: peruoHalbHblE M TioOanbHble. [IpUUMHBI BOZHMKHOBEHHS TJ100aJIbHBIX
9KOJIOTUYECKUX TTPOOIIEM.
CamocrositeibHas padora Nel:
1.M3yyeHne T€OpEeTHUECKOT0 MaTepuaa o TeMe.
2. BoinonHeHue puCyHKOB U cxeM «THrnbl OMOTHYECKUX B3aUMOAECHCTBUIN. .
3. Bemonaenue npesenTtayn «Oco00 HeOIAaronpusSTHBIE B SKOJIOTHIECKOM OTHOIICHUH TEPPUTOPHUN
Poccun: Bo3MOXxHBIE CITOCOOBI pereHHst podeM»; «KoJaoruueckue npoodiemsl Poccun u criocoObl ux
pELIEHUs.
[TpakTrueckoe 3afganue: «OnucaHre aHTPOIIOT€HHbBIX U3MEHEHUH B €CTECTBEHHBIX TPUPOIHBIX 2
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JaHamagdTax MECTHOCTH, OKPYXKAOIIEH 00ydaronierocs .

Pa3nen 4.2. Cpena oOuTaHus YeJIOBEKa M IKOJ0THYecKasi 0€30MaACHOCTb.

Tema 4.2.1.
Cpena oburanus
YeJI0BEKa.

Tema 4.2.2.
['opouckas cpena.
Tema 4.2.3.

Cenbckas cpena.

Cogepxanue yueOHOro MaTepHana:

1.| Okpyxarolas 4elioBeKa cpelia U €€ KOMIIOHEHTHI. EcTecTBeHHAs M HCKYCCTBEHHAs CPe/Ibl OOUTaHUS

YCJIO0BCKa. COHI/IaHBHaH cpeaa.

2.| T'opoackas kBapTHupa U TpebOBaHuUs K ee d3Kosorudeckoi 6ezonacHoctu. Lllym u Bubparus B ropoacKux

ycloBusiX. BrusHue myma u BUOpamnuu Ha 3J0pOBhE TOPOJICKOTO YEIIOBEKA.

3.| DKOJOTHYECKUE BOMPOCHI CTPOUTENBCTBA B TOpoze. MaTepualibl, HCIOJIb3yeMbIe B CTPOHUTEIHCTBE
KHWJIBIX JIOMOB M HEXWJIbIX MOMEIIEHUH, UX 3Kojloruyeckas Oe3zomacHocTh. KOHTposb 3a kauecTBOM

CTPOUTCIILCTBA.

CamocrosiTeibHas padora Ne2:

1. 3yueHne TeopeTHUecKOro Marepuaia 1o TeMe.

2. IlogroroBka mpeseHtanuu «OKpyKarolias cpefa U €€ KOMIIOHEHTBHI: pa3jMyHble B3IJISAbI HAa OJHY
npobaemy», «[IpuurHbl BOSHUKHOBEHHS KOJIOTMYECKHX MpobiieM B ropoje», « IBepibie ObITOBbIE OTXO/IbI
A CIOCOOBI pPEeICHUA HpO6J'ICMI)I HUX yTUIHU3alOrun», «Bmusane myMa Ha 3J0POBLE», «DKOJIOTHYECKHE

POOIIEMBI CETECKOTO X03SHCTBAY.
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Paznen 4.3. Konnenuusi ycToii4nMBoro pa3BuTus.

Tema 4.3.1
Bos3anknoBenne
KOHLIEINLIHUH YCTOMYMUBOTO
pa3BUTHSL.

Tema 4.3.2.

Coneprkanue yaeOHOro MaTepuarna:

1.| T'no6anbHbIe S3KOJIOTMYECKHE TPOOIEMBI U CIIOCOOBI UX pelIeHNs. BO3HUKHOBEHNE SKOJIOTHYECKUX

MMOHSTHMN ((yCTOfI‘HdBOCTL» n ((YCTOI\/JI‘-II/IBOG Pa3sBUTHUCH.

2.| Crioco0BI perieHus IKOJIOTHIECKIX POoOIeM B paMKax KOHIENIIHU «Y CTOHYNBOCTD U Pa3BUTHEY.

DKOJIOTHYECKUH CJIe]T U MHIEKC YEJIOBEUECKOTO Pa3BUTHA.
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Y CcTOMYUBOCTE U

CamocrositeibHas padora Ne3:

pa3BuTHE. 1.M3y4yeHue TeopeTHuecKkoro MaTepuaia o TeMe.
2. Bemoanenue nadopmamonHoro coodmenus «I modanpHbie SKOJOTHUECKHE MpodsieMbl». «ctopus u 10
pa3BUTHE KOHIEIIMYA YCTOHYUBOTO PA3BUTHUS».
3. CocTtaBiieHHE U PEHICHUE KOJIOTMUYECKUX 3a/a4.
Pa3nen 4.4. OxpaHa npupoasbl.
Tema 4.4.1 Copnepxanue yueOHOro MaTepHana:
[TpuponooxpanHas 1. | Ucropus oxpansl ipupoas! B Poccuu. Tumbl opranuzanuii, cioco0CTBYIOUINX oXpaHe npupoasl. Ocobo
JeSITEIIbHOCTD. OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUH U X 3aKOHOATEIBHBIN CTATYC. 1
Tema 4.4.2. 2.| DKOJOTHYECKHE KPU3KCHI M SKOJOTHYECKHE CUTYyalluu. DKOoJoru4eckue npodiemsl Poccun.
IIpupoatsie pecypesl U 3.| [IpupoaHo-TeppuTOpUaIbHbIe aCHIEKTHI IKOIOTHUECKUX mpodiem. [IpupoaHbie pecypchl U CiocoObl UX
HUX OXpana. oxpanbl. OxpaHa jgecHbIX pecypcoB B Poccun. Bo3moxkHOCTH yripaBieHHs 9KOJIOTHYECKUMU CUCTEMaMHU.
CamocrosiTesibHast padora Ne4d:
1.M3ydyeHne TeopeTHuecKOro MaTepraiia rno Teme. 10
2. Bemmonuenue npesentanuu « modaabHbIE IKOIOTUYECKHE TPOoOIeMbD», «Oc000 0XpaHseMble TPUPOIHBIC
TEPPUTOPUU U UX 3HAUEHUE B OXpaHe NMPpUPoab»; «OCHOBHBIE KOJOTHYECKHE TPUOPUTETHI COBPEMEHHOTO
MUDPa»;
3. Penrenue sKoOrnueckux 3aaay, moAroToBka K AudpepeHnpoBaHHOMY 3a4eTy
CamocrosiTeibHast padora NeS. JlomaniHss KOHTpOJIbHas paboTa (1Mo BceMy Kypcy o0ydeHus) 10
JAuddepennnpoBannsbiii 3auet (K) 2
Bcero IO JUCHUIIJIMHE: 198
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7. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeToAuYecKoe odecnedyeHmne

7.1. TpeOboBaHUsI K MUHUMAJIbHOMY MaTePUAJbHO-TEXHUYECKOMY M YUeOHO-
METOIMYeCKOMY 00ecredeH!I0 YCJIO0BHUI pean3aluy NporpaMMbl JHCHUILIMHbI

OcBoenmne mporpammbl yueOHOH aucuuIUIuHbBl «EcTecTBO3HaHME» TpeAroiaraet
Haluuue Yy4eOHBIX KaOMHETOB MO (U3MKe, XUMHH, OWOJIOTUH, B KOTOPBIX HMEETCs
BO3MOXXHOCTH 00ecneuuTh CBOOOJHBIN JocTym B IHTepHEeT BO BpeMs y4eOHOro 3aHSTUS U B
NeproJT BHEYYEOHO! AEATEIIbHOCTH 00YJarOIUXCS.

B cocraB kabuHeToB 1O (QU3MKe, XUMHUH, OWOJIOTHH BXOJIAT JIADOpaToOpuu C
71a00paHTCKOM KOMHATOM.

[Tomemienuss kaOuHETOB (U3UMKHU, XUMHU U OHOJOTUU JOJDKHBI YIOBIETBOPATH
TpeboBanusIM CaHUTapHO-3THIEMHOIOrHYecKiX npaBuil 1 HopMatuBoB (CanlluH 2.4.2 Ne
178-02) m ObITH OCHAIIEHBI THUIIOBBIM O0OPYIOBaHHEM, YyKa3aHHBIM B HACTOSIINX
TpeOOBaHUSAX, B TOM YHCJE CIEHUAIU3UPOBAHHON yueOHOW MeOenbl0 H CpelcTBaMu
oOyueHHusl, JOCTaTOUYHBIMH JJI1 BBIIOJHEHUS TPeOOBaHUNH K YPOBHIO TMOJTOTOBKH
00yJaromuxcs.

B kabuHerax wmeercs MyJIbTHMEIUWHOE OOOpYHIOBaHUE, IOCPEICTBOM KOTOPOTO
Y4aCTHUKU 00pa30BaTeIbHOIO MpoIlecca MOT'YT MIPOCMATPHUBATh BU3YAIbHYIO HH(OPMAIIHIO
o gu3uKe, Co3/1aBaTh MPE3EHTALNU, BUICOMATEPUATIBI U T.1I.

B cocraB y4eOHO-METOAMYECKOTO U MaTepUaJIbHO-TEXHHYECKOro o0ecredyeHus
MIPOTrpaMMbl Y4€OHOH TUCIUILTNHBI «ECTeCTBO3HAHNE) BXOIIT:

*s MHOIO()YHKIIMOHAJIbHBII KOMILJIEKC IIPEToaaBaTes;

*s HAIJSAHBIE TMOCOOMS (KOMIUIEKTHI Y4E€OHBIX TaONWIl, TJIAKaTOB, MOPTPETHI
BBIIAIOIINXCS YICHBIX B 00JIACTH €CTECTBO3HAHUS U T.11.);

¢ HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE CPEICTBA;

** 3KPAaHHO-3BYKOBBIE TOCOOUS;

¢ KOMIUIEKT IEKTPOCHA0KEeHUsI KaOMHETOB;

** TEXHUYECKHE CPEeCTBA O0yUeHMUS;

*s JIEMOHCTPALIMOHHOE 000pyAOBaHUE (OOIIETO HA3HAYEHUS U TEMAaTUYECKHe Ha0OPhI);

+ jabopaTopHoe 000pya0BaHKE (OOIIET0 HA3HAYCHUS U TEMAaTUYECKHEe HAaOOphI, B TOM
qucie /Uil HOCTaHOBKU JEMOHCTPALIMOHHOTO U YYEHHUECKOTO AKCIIEPUMEHTA, PEaKTHBHI);

s CTaTMYECKHE, JIMHAMUYECKHE, JIEMOHCTPAIlMOHHBIE M pa3JaTouHble MOJEIH,
BKJIIOYasi HATypaJibHbIe OOBEKTHI;

s BCIIOMOTaTeIbHOE 000PYAOBAHNUE;

*¢ KOMIUIEKT TEXHUYECKOMU AOKYMCHTAIlMKM, B TOM YHCIIC IMAaCIIOpTa Ha CPEACTBa
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oOyueHus, THCTPYKIMH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

e OMOMMOTEYHBIN (POHT.

B OubnmoTeunbIil GOHI BXOAAT YUeOHUKH, yueOHO-MeTondeckue KoMIUIeKThl (YMK),
o0ecreYnBaoIe OCBOCHHE YUeOHOH AuCIUIUIMHBI «EcTeCTBO3HAHNEY», pEKOMEHJOBAHHBIC
WIM JOMYIICHHbIE [UIsl HCIIOJIBb30BaHUS B MPO(ecCHOHAIbHBIX 00pa3oBaTeNbHbIX
OpraHM3alusaX, peaju3ylIIux o0pa30BaTeIbHYI0 MPOrpaMMy  CpPEIHEro  oOIIero
obpaszoBanus B npeaenax ocBoenust OITOIT CIIO na 6a3e ocHOBHOTO 0011ero oOpa3oBaHusl.

bubnuoreunsii  GoH comepKHUT (U3WUECKHE DSHIMKIONEAWU, aTiachl, CIOBapH,
CHPAaBOYHUKU MO PU3MKE, XUMHUH, ONOJIOTUH, HAYYHYIO U HAYYHO-TIONYJISIPHYIO TUTEPATypy
€CTECTBEHHO-HAYYHOT'O COJIEPKaHUS.

B nmnpomecce ocBoeHuss IporpaMMbl yuyeOHOW JIucUMIUIMHBL  «EcTecTBO3HAHUE»
CTY/ICHTBI JIOJDKHBI IMETh BO3MOXXHOCTH JTOCTYIIA K 3JIEKTPOHHBIM YU4E€OHBIM MaTepraliaM 110
€CTECTBO3HAHUIO, BKJIIOYas (PU3MUKY, XHMHIO, OWOJIOTHIO, HMEKOIIUMCA B CBOOOJHOM
noctyne B ceTd WHTepHET (2NMEKTPOHHBIM KHHraM, MpakTUKyMmMaMm, TecTaM, MarepHhaiam
EI'D u np.).

7.2 UudopmanmonHoe odecrieyeHne 00ydeHust

Ilepeuennb pexoMeHyeMbIX yueOHBIX U31aHuii, UHTepHeT-pecypcos,
JAOMOJTHUTEILHOM JIUTEPATYpPhI
OcHoBHas JInTeparypa
Tutos C. A. EcrectBo3nanue. 10 kiracc : yueonuk / C. A. TutoB. — Mocksa : JIpoda, 2017.-
348 c. —503k3.

Turos C. A. EcrectBo3nanue. 11 kiacc : yuebnuk / C. A. TuroB. — Mocksa : [Ipoda, 2018.-
416 c. — 50 k3.

Caenko O. E. EcrectBo3nanue : yuebHoe nocodue / O. E. Caenxko, T. II. Tpymuna, O. B.
Jloreunenko. — MockBa : KuoPyc, 2020. — 363 c¢. — (Cpennee npodeccruoHampHoe

obpaszosanue). — URL: https://www.book.ru. — Pexxum goctyma: 1mo moamucke.

JlonoTHUTEIbHAS JIUTEpaTypa

I'openos A. A. EcrtectBo3nanue : yueonoe nmocodue mist CITO / A. A. I'openos. — 4-e u3n.,

nepepab. u gon. — MockBa : M3parensctBo FOpaiit, 2020. — 355 c¢. —
(ITpodeccronanbnoe obOpazoBanue). — URL: https://urait.ru. — Pexum nocryma: 1o
MO/ITTHCKE.
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Crpensauk O. H. EcrectBo3nanme : yue6Hoe mocodue miust CITIO / O. H. CrpenpHuK. —
Mocksa : U3narensctBo FOpaiit, 2020. — 223 ¢. — (IIpodeccnonanpHoe 00pa3oBaHue). —
URL: https://urait.ru. — Pesxxum octyna: 1mo noJmmcke.

HNHuTepHeT pecypcebl:

1.www.nrc.edu.ru—yueGHoe mocooue

2.www.grandars.ru>shkola/estestvoznanie/osnovnye-OcHOBHBIE ITPHUHIIATIIBL

COBPEMEHHOI'O €CTCCTBO3HAHU A

3.www.kirensky.ru>stud/natural/naturall.pdf-naykaBcoBpemeHHOMMUPE

4 www.rudocs.exdat.com

5.www. class-fizika. nard. ru («Kiacc!Hast qocka st 110003HATEIBHBIX»).

6.www. physiks. nad/ ru («®u3uka B aHUMAIIHIX»).

7.www. interneturok. ru («Bumeoypoku 1o mpeamMeram MKOJIbHOW MTPOTPaMMBD»).

8.www. chemistry-chemists. com/ index. html (smexkrponsblii xypHan «XUMHKH H
XUMUS).

9.www. hemi. wallst. ru («Xumust. OOpa3oBaTeNbHbINA CAUT IS IIKOJIBLHUKOBY).

10.www. alhimikov. net (OOpa3oBaTenbHbII CAaUT IS IIKOJILHUKOB).

11.www. chem. msu. su (QnekrpoHHast OMOIMOTEKA [0 XUMUH ).

12.www. hvsh. ru (;kypHan «XuMus B HIKOJIE»).

13.www. hij. ru (xypHan «XuMHS U KU3HDBY).

14 . www. biology. asvu. ru (Bes 6uonorus. CoBpeMeHHast OHMOJIOTHS, CTaThU, HOBOCTH,
OnbIMoTeKA).

15.www. window. edu. ru/ window (EnuHoe oKkHO aocTyna K oOpa30BaTelbHBIM

pecypcam MHTepHeTa 1o 6uonorun).
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http://www.nrc.edu.ru–учебное/
http://www.grandars.ru/
http://www.grandars.ru/shkola/estestvoznanie/osnovnye-principy-sovremennogo-estestvoznaniya.html
http://www.grandars.ru/shkola/estestvoznanie/osnovnye-principy-sovremennogo-estestvoznaniya.html
http://www.grandars.ru/shkola/estestvoznanie/osnovnye-principy-sovremennogo-estestvoznaniya.html
http://www.kirensky.ru/
http://www.kirensky.ru/stud/natural/natural1.pdf
http://rudocs.exdat.com/

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHUS Y4eOHOM TUCIUIUIMHBI OCYILECTBIISAETCS

npenoaaBaTeyicM B IIPOLUCCCC ITPOBCACHHUA ITPAKTUICCKUX SaHﬂTHﬁ, TCCTUPOBAHHA, a TAKIKEC

BBITIOJTHEHU A O6y‘laIOHII/IMI/ICH HHAUBUAYAJIbHBIX 3a,Z[aHI/II71 n HpOMe)I(YTO‘lHOﬁ aTTeCTaHHeﬁ.

MeTo 161 KOHTPOJISI HAIIPaBJICHbI HAa IPOBEPKY O0YUaIOIINXCS:

v/ — BBITIOJIHATH YCJIOBHS 3/IaHUS HA TBOPYECKOM YPOBHE C MPEICTABICHHEM COOCTBEHHOM

MMO3HUIINH;

v/ — Jlenath OCO3HAHHBIM BHIOOP CIOCOOOB JICHCTBUI U3 paHee N3BECTHBIX;

v/ —OCYILECTBIIATH KOPPEKIMIO (MCIIPABIIEHHE) CASIAHHBIX OMMOOK HA HOBOM YPOBHE

MIpeyIaracMbIX 3a/IaHHH;

v/ — paboTarh B IPYIIIE U PEACTABIATH KaK CBOIO, TAK M IO3UIIUIO TPYIIIIbI

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/I0B /1eSITeJIbHOCTH cTY/1IeHTOB | KOHTpo.b M olleHKa
00yueHust (Ha ypoBHe y4eOHBbIX JAeiicTBHIl) pe3yJIbTaToB
Bsenenue Paznea 1. PU3UKA
Pa3ButHe cnmocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTMYECKU 0OOCHOBBIBATh CBOIO TOUKY 3pEHUs, BOCIPUHUMATh U | Tekyumid
aHAM3UPOBaTh MHEHHUS COOECETHHKOB, IPH3HABAas IPABO | KOHTPOJIb B hopme:
JIpyroro uejoBeka Ha WHOe MHeHHe. [lpuBenenue mpuMepos | - YCTHOTO i
BIUSHUSL OTKPBITUH B (pu3mke Ha MpOrpecc B TEXHHUKE M | MUCbMEHHOTO
TEXHOJIOTMH MPOU3BOJICTBA omnpoca;
Kunematuka Mexanuxa - CaMOCTOSATEIILHOM
O3HaKoOMIIEHHE CO CITOCO0AMH OIMMCAHUS MEXAHHYECKOTO paboThI;
JIBIKCHUSI, OCHOBHOM 3a/1aucii MEXaHUKH. - MPAKTUYECKUX
W3ydeHne OCHOBHBIX (DU3MUECKUX BEIMYUH KHHEMATHKU: pabor;
MepeMEIIeHHs, CKOPOCTH, YCKOPEHHUS.
HaGmroneHrne OTHOCUTENHHOCTH MEXaHHYECKOT'O IBIKCHUS.
DopMyIHPOBAHHE 3aKOHA CIOKEHHUS CKOPOCTEH. Hrorosbli

HccnenoBanye paBHOYCKOPEHHOTO IIPSMOJIMHEWHOTO IBUYKEHUS
(Ha mpuMepe cBOOOIHOTO Ma/IeHUs TEJ) U PAaBHOMEPHOTO
JABVIKCHUA TEJIa IO OKPY>XKHOCTH.

ITonnMaHH€e CMBICIA OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH,

KOHTPOJIb B popme
Qg depeHIMpOBaHH

Ooro 3aycra.

31




XapaKTEpU3YIOIINX PABHOMEPHOE ABM)KEHUE TeEJIA 10

OKPYXHOCTH.

Jmnamuka

[ToHnmaHnue cmbIciia TAKUX GU3NIECKUX MOJIENIEH, KaK
MaTepuajibHas TOYKa, MHEpLHAJIbHas CUCTEMA OTCYETA.
W3mepeHue Maccsl Tea pa3IMuHbIMU criocobamu. M3mepenue
CHUJI B3aMMOJICHCTBHS TeJl. BbIuKClIeHHe 3Ha4eHUsST YCKOPEHHUS
TEJI 110 U3BECTHBIM 3HAYEHUSAM JICHCTBYIOIINX CUJI U MacC TeJl.
YMeHue pa3nuyaTh CUILY TSDKECTH U Bec Tesia. OObsICHEHUE U
IIPUBEJICHUE IIPUMEPOB SBJICHUSA HEBECOMOCTH.

[IpumMeHeHne OCHOBHBIX MOHATHH, (POPMYJ U 3aKOHOB JTHHAMUKHU

K PCIICHUIO 3a1a4

3aKOHEI

COXpaHCHHS

B ME€XaHHUK

€

OO0BsicHEeHHE PEaKTUBHOTO JIBM)KCHHS Ha OCHOBE 3aKOHA
COXpaHeHus umnylbca. [ [puMeHeHue 3akoHa COXpaHEHUs
VMMITYJIbCA [T BBIYUCIICHUSI U3MEHEHUN CKOPOCTEN TEJI MIPU UX
B3aNMOJICHCTBHAX

Brrancnenue paboThl CUT U U3BMEHEHUS KUHETUYECKOM YHEPTUU
Tena.

Brrunciienne noTeHIHaNbHON SHEPTUH TEJ B TPABUTALIHOHHOM
ToJIC.

XapakTepucTUKa MPOU3BOAUTEIBHOCTHA MAIIMH U JABUTATEIIEN C

HCIIOJBb30BAHUECM INOHATHUA MOIIIHOCTHU

OcHo8bL MONEKYIAPHOU PU3UKU U

MepMOOUHAMUKU

Ounenka:

- pe3yIbTaTUBHOCTHU
paboThl
oOyyarorerocs mpu
BBITIOJTHCHUH
3a/laHuil Ha y4eOHBIX
3aHSITHUSIX U
CaMOCTOSITENILHOM
paboThI;
-IIOATOTOBKHU
Mpe3eHTAlUN U

JIOKJIAIOB.
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MonexyisapHas

duzuka

DopMyIMpPOBAHUE OCHOBHBIX ITOJI0KEHUNA MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU. BBITTOTHEHHE KCIIEPUMEHTOB,
CJIy’KaIlluX 0O0CHOBaHUEM MOJIEKYJISIPHO-KMHETUYECKOM
teopuu. HaOnronenue 6poyHOBCKOIO IBUKEHUS U SIBICHUS
T y3un.

OripezerieHne napaMeTpoB BEIIeCTBA B ra3000pa3HOM
COCTOSIHUY Ha OCHOBAHHWU YPABHEHUS COCTOSIHUS UI€aTIbHOIO
rasa.

[Ipencrasienue B BUE rpaduka n30X0pHOT0, H300apHOTO U
MU30TEPMUYECKOTO IIpoLecCcOB. Beruncnenue cpennen
KHMHETUYECKOW YHEPTUH TEIJIOBOIO JBUKCHHS MOJIEKYJI 110
M3BECTHOM TEMIIEpaType BELLECTBA.

I/I3Mep CHUC BJIAJKHOCTHU BO3JyXa

TepmoanHamuka

DKCIepUMEHTAILHOE UCCIICIOBAHNE TEIIJIOBBIX CBOWCTB
BCIIIECTBA.
PacueT koaruecTBa TEIIOTHI, HEOOXOAUMOTO ISt
OCYIICCTBICHHSI
npoliecca MpeBpalleHus BEIeCTBA M3 OJHOTO arperaTHoro
COCTOSIHUS B JIPYTO€.
PacueT u3MeHeHUs BHYTPEHHEH YHEPTUU Tel, paboThl U
NepeaHHOr0 KOJIMYECTBA TEIJIOTHI HA OCHOBAHUH ITEPBOTO
3aKOHa TCPMOANHAMUKU.

OObscHEHUE IMPUHIUIIOB JEHUCTBUS TEIUIOBBIX MaIllH

Ocnoebl aﬂeKmpoduHaMuKu

DNIeKTpOCTaTUKA

Boruncnenue cuit B3aMMOAEHCTBYS TOUEUHBIX 3JIEKTPHUYECKUX
3aps10B.

Brruncnenne Halps>KEHHOCTH M ITOTEHIIAAA dJIEKTPUUECKOTO
II0JIS1 OJTHOTO M HECKOJIBKUX TOYEYHBIX 3apsA10B.

W3mepenne pa3HOCTH TOTEHIMAJIOB.

[IpuBeneHre NpUMepOB MPOBOTHUKOB, TUIIEKTPUKOB U
KOH/JIEHCAaTOPOB.

HabmioneHue siBieHus 3JeKTPOCTaTHUECKOW HHAYKIIUH U
SBJICHUS TIOJIIPU3ALNY TUIJIEKTPUKA, HAXOIAIIErocs B

QJICKTPUYICCKOM IT0JIC
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ITocTOsIHHBIN TOK

N3mepenue mouiHocTy 3nekTpudeckoro Toka. Msmepenue 3/1C
1 BHYTPCHHCT'O COITPOTHUBJICHUS UCTOYHUKA TOKaA.
CO60p U HCIBITAHUE MIEKTPUIECKUX IETIEH C Pa3InIHbIM

COCIMHCHHUEM ITPOBOJHUKOB, paCy€T UX IIapaMETPOB

MaruutHoe nose

Hab6ntonenue neiicTBUst MAarHUTHOTO TOJISE HA IPOBOJIHUK C
TOKOM, KAPTUHOK MarHUTHBIX TIOJIEH.

dopmyIHMpOBaHUE MTPABUIIA JIEBOW PYKH JJIsI ONIPEICTICHUS
HalpaBJICHUs CUJIbI AMIepa.

Brrunciienue cui, AEMCTBYIOIMX HA MPOBOJHUK C TOKOM B
MarHUTHOM TI0JI€, 00BSICHEHUE TIPUHITUTIA ICHCTBUS
3JIEKTPOJIBUTATEIIS.

HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HHAYKIOUU

Konebarnus u ool

Mexanuueckue
KoJIeOaHUs U

BOJIHBI

[TpuBenenne npuMepoB KojedaTeIbHbIX IBUKEHUM.
HccnenoBanue 3aBUCUMOCTH IEPHO/Ia KOJIeOaHUH
MaTEMaTHYECKOTO MasiTHUKA OT €r0 JJIMHBI, MacChl U
aMIUTATYIBI KoJieOanwii. OnpeieieHne yCKOpeHusi CBOOOTHOTO
NaJeHUsI C TOMOUIbI0 MaTEMATUYECKOT0 MAasITHHKA.
HaGnronenue konebanuii 3syyariero tena. [Ipusenenue
3HAYEHUS CKOPOCTH PacpOCTPaHEHMS 3BYKa B PA3JIMYHBIX
cpenax.

YMeHue o0bsCHATh UCIIOJIb30BAaHHUE YIBTPa3ByKa B MEIUIINHE

ONEeKTpOMarHuTH
ble
Kosie0aHus u

BOJIHBI

Habmroienue ocruiiorpaMm rapMOHUYECKIX KOJIeOaHUM CHITBI
TOKA B IICTIH.
OOBsicHeHHE TIPEBPAIICHUS YHEPTUU B UATHHOM

KoJiebaTeIbHOM KOHTYpE.

N3yueHue ycTpoiCcTBa U MPUHIMIA ASHCTBUS TpaHchopMaTopa.

AHanu3 cxeMsbl Nlepeiauy JIEKTPOIHEPTUH Ha OOJIbIINe
paccTOosHUS.

[TpuBeneHNEe MPUMEPOB BHIIOB PATMOCBSI3H. 3HAKOMCTBO C
YCTPOHCTBAMHU, BXOASIIMMH B CUCTEMY PaTUOCBS3H.

Ob6cyxaenne 0coOEHHOCTEH pacpoCTpaHEeHUsT PaIUOBOJIH

CBeTOBBIE BOJHBI

IIpuMeHeHne Ha MPaKTUKE 3aKOHOB OTPAKEHUS U PEJTOMIICHHUS

CBCTAa IpH PCIICHUHU 3a7a4. Ha6JIIO,Z[eHI/IC SABJICHUA ,Z[I/I(I)paKL[I/II/I

BxoaHo#l KOHTPOJIb
B popme:

- TECTUPOBAHUSI 110
OCHOBOITOJIAratoIuM

IIOHATUAM.
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U JUCIIEPCUM CBETA.
YMeHue cTpouTh H300paKeHUs: IPEAMETOB, JaBaeMble

JIMH3aMU.

Dnemenmuol K6AHMOBOU PU3UKU

KBanrtoBbie
CBOMCTBA

CBCTa

Habmonenue gorosnexrpudeckoro 3¢ ¢pexra. Pacuer

MaKCUMaJIbHOW KHHETUYECKON SHEPTUU HIEKTPOHOB IIPU

doTtorpdekre

duszuka aroma

®opmynupoBanue nocryinatos bopa. Habnronenue
JIMHENYaTOr0 U HENPEPBIBHOI'O CIIEKTPOB.

PacueT yacTOTBI M JUIMHBI BOJIHBI UCITYCKA€MOI'O CBETA IIPU
nepexoze aToMa U3 OAHOTO CTAallMOHAPHOTO COCTOSHUSA B

JpyToe.

OObsicHeHHEe IPUHLIMIIA AEUCTBUS Ja3epa

®du3nka aTOMHOIO
A1pa u
AJIEMEHTapHBIX

qaCTHI]

Habmronenue TpekoB anbda-yacTuil B kamepe BuibcoHa.
Perucrparus siaepHbIX U3TyUYEHUN € TOMOIIBIO CYETUHKA
I'eiirepa.

Pacuer OHEPI'YU CBA3U ATOMHBIX AACP.

[TonnmaHKe IEHHOCTH HAYYHOT'O TO3HAHUS MHUpa HE BOOOIIE
JUTS YEJIOBEYECTBA B LIEJIOM, a JIJISl KaXKI0T0 00y4aroIerocs
JINYHO, IEHHOCTHU

OBJIAZICHUA MCTOAOM HAYUYHOTO IMO3HAHUA IJIA JOCTHIKCHUSA

yciexa B II000M BUIC HpaKTquCKOﬁ ACATCIIBHOCTHU

Texkymmu
KOHTPOJIb B (popme:
- YCTHOTO u
MUCbMEHHOTO
o1poca;

- CaMOCTOSITEJIbHOU
paboTHI;

- PaKTUYECKUX

pabor;

HUrorosbiii
KOHTPOJIb B hopMe
Qg depeHIMpoBaHH

Ooro 3aycra.

Ounenka:

- pe3yJabTaTHBHOCTHU
paboTsl
00y4aroIerocs npu
BBITTOJTHCHUH

3a/IaHI Ha Y4eOHBIX

Bcenennas u ee s6onoyus 3aHATHAX U
Crpoenue u OO0BsicHeHne MOJIeNU paciupsrorieiics Beenennoit CaMOCTOSTEIIbHON
pa3BuTHE paboThI;
BceenenHoit -TIOJATOTOBKH
[Ipoucxoxnenue Habmronenue 38e31, JIyHbl u ruianet B Teneckon. Habmonenue Npe3eHTalUN 1
ConneyHoOH COJIHEYHBIX IATEH C IIOMOIIBIO TEISCKOIIa AOKIaZ0B.
CHCTEMBI

Paznen 2. XUMMSI
Bsenenue PackpeiTre BKIIaga XUMAYECKOW KApTUHBI MUPA B €TUHYIO

€CTECTBEHHO-HAYYHYIO KapTUHY MHUpa.

XapaKTepI/ICTI/IKa XUMHUHU KaK HpOHSBOHHTeHBHOﬁ CHJIBI
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o01ecTBa

Baxxneiinue
XUMHUYECKHE

IIOHATHA

YMeHue 1aTh ONpeNeIeHUue U ONIEPUPOBATh CIIEAYIOIUMHU
XUMHUYECKUMHU MTOHATUAMU: «BELIECTBOY», «XUMHYECKUN
JJIEMEHT», «aTOM», «MOJIEKYJIa», KOTHOCUTEIILHBIC ATOMHAs U
MOJIEKYJIIpPHAsL MACChI», KAOH», «AJLUIOTPOIU», «HU30TOIBD,
«XAMMYECKas CBA3DbY, «IJIEKTPOOTPULIATEIIBHOCTD,
«BAJICHTHOCTB), «CTECIICHb OKUCIICHUS», «MOJIbY, «MOJIIpHAs
Maccay, «<MOJIAPHBINA 00beM ra3000pa3HbIX BEIIECTBY,
«BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSD,
«pacTBOPBIY, «AIEKTPOJIUT U HEITIEKTPOJIUTY,
«QIEKTPOIUTHYECKAS JUCCOLUALUAY, COKACIUTEIb U
BOCCTAaHOBUTEIIbY, «OKUCIIEHHE U BOCCTAHOBJICHUE», «CKOPOCTb
XUMHYECKON PEAKLIUN», «(XUMUYECKOE PABHOBECUEY,
«YIJIEpOAHBINA CKEJIETY,

((q)YHKI_II/IOHaJ'ILHaSI rpyimay, <u3oMepus»

OCHOBHEBIE
3aKOHBI

XHUMHHN

CDOpMy.]'II/IpOBaHI/Ie 3dKOHOB COXpPaHCHHUA MACChl BCUICCTB U
IMOCTOSIHCTBA COCTaBa BEIICSCTB. Y CTAHOBJICHHUE MMPpUYUHHO-
CIICACTBCHHOM CBS3U MCKAY COACPKAHNEM 3THUX 3aKOHOB 1

HarmMCaHUEM XHUMHUYCCKHX q)OpMYJ'I u ypaBHeHHﬁ.

PackpeiTre ¢u3nueckoro cmpicia cuMBOMKY [lepuonnyeckoit
Ta0bIuIBl XUMUYecKux aieMenToB [[.1.MenzaeneeBa (HoMepoB
AJIEMEHTA,Iepro/ia, TPYIIbI) U YCTaHOBJIEHNE IPUYUHHO-
CJIEICTBEHHOM CBSI3M MEXKy CTPOEHUEM aToMa U
3aKOHOMEPHOCTSAMH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEILLIECTB B IEPUO/IaX U rpymHnax.
XapaKTepI/ICTI/IKa SJICMCHTOB MaJIbIX MMEPHUOAO0B I10 UX

nosioxenuto B [lepuognueckoit cucreme .M. Menneneesa

OcHoOBHBIE TEOPUH

XUMHH

YcraHoBIEHNE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOIINX UX XUMHYECKUX DJIEMEHTOB.
XapakTepruCTHKa BAXKHEHIIIUX TUIIOB XUMUYECKHUX CBSI3EH 1
OTHOCUTENLHOCTH 3TOi TUnosoruu. OObsCHEHNE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHUS KPUCTAIIIMYECKUX
pEIIEeTOK

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUHN

BxoaHoii KOHTPOJIb
B popme:

- TeCTI/IpOBaHI/ISI 110
OCHOBOIIOJIaraloIM

IIOHATHAM.

Texkymmi
KOHTPOJIb B (popme:
- YCTHOTO u
MUCbMEHHOTO
onpoca;

- CaMOCTOSITEJIbHOU
paboThI;

- MPaKTUYECKUX

pabor;

HUrorosbiii
KOHTPOJIb B popme
g depeHIIMpOBaHH

Ooro 3aycra.

Ounenka:

- pe3yNbTaTUBHOCTH
paboTsl
o0yyaroIerocst npu
BBITTOJTHCHUH
3a/IaHi Ha Y4eOHBIX
3aHATHAX U
CaMOCTOSITEIbHOM
paboThI;

-IIOATOTOBKH
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ANEKTPOIUTUYECKON JUCCOLMALUM U XAPAKTEPUCTHUKA B CBETE
ATOM TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCTUHEHUN.

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCIMHEHNUN U XapaKTEPUCTUKA B
CBETE ITOM TEOPUU CBOMCTB BAKHEUILINX IIPEICTABUTEIICH

OCHOBHBIX KJIACCOB OPraHUYC€CKUX COC,Z[I/IHCHI/Iﬁ

Baxxneiiniue
BEIIEeCTBA

H MaTCpurabl

XapakTepucTHKa CTPOECHUSI aTOMOB U KPUCTAJUIOB M HAa 3TOU
OCHOBE O0MIMX (QU3NYECKUX U XUMHUECKUX CBOWCTB METAIIJIOB
U HEMETAaJUIOB.

XapakTepucTuKa cCoOcTaBa, CTPOCHHS, CBOWCTB, MOJTYUYCHHS U
MPUMCHECHHE BOKHEHIIINX HEMETAJIOB.

XapakTepucTuKa cocTaBa, CTPOCHHS U OOIIUX CBOMCTB
BaXHEHIIINX KJIACCOB HEOPTaHUYECKUX COCIMHEHUH.
Ornucanue cocTaBa U CBOMCTB BaXKHEUIITNX MTpe/ICTaBUTENIEH
OpPraHMYECKUX COEAMHEHUI: METaHOJIa U 3TaHOJIa, CJIOKHBIX
3pHPOB, KUPOB, KAPOOHOBBIX KUCIOT (YKCYCHOU KHCIIOTHI),
MOHOCaXapHuI0B(TIOKO3bI), AUCAXAPUIOB (Caxapo3sl),
MoJIMcaxapuaoB (Kpaxmasa U HEeJUII0NI03bl), AMUHOKHCIIOT,

6CJ'[KOB, HUCKYCCTBCHHBIX U CHHTCTUYCCKUX ITOJIMMEPOB

XUMHUYECKUN
SI3BIK

U CUMBOJIMKa

Hcnonb3oBanue B yueOHOH U mpodeccnoHaabHON
JEATEIbHOCTH XUMUUECKUX TEPMUHOB U CUMBOJIUKH.
HaspiBanue n3y4eHHBIX BEIIECTB 110 TPUBUAIIBHON WIIU
MEXIYHAPOJAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTABA ITUX
COEMHEHUH ¢ MOMOIIBI0 XUMUYECKUX (popMyII.

OTtpakeHne XUMUYECKUX MTPOLIECCOB C MMOMOIIBIO0 YPAaBHEHUN

XUMUYECKHUX PEaKLui

XHUMHYECKUE OObsicCHEHHE CYITHOCTH XMMUYECKUX TPOIIECCOB.

peakuuu Knaccudukanus XuMHUECKUX peaklui o pa3InyHbIM
MpU3HaKaM

XUMHUYeCcKHit BrinosHeHE XMMUYECKOTO SKCIIEPUMEHTA B TTOJTHOM

SKCIEPUMEHT COOTBETCTBUU C MIPABUJIIAMH TEXHUKH O€30MaCHOCTH.

Mpe3eHTalnl U

JOKJIaa0B.
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Habmionenue, pukcupoBaHue U onucaHue pe3yibTaToB

MMPOBCACHHOI'O SKCIICPUMCHTA

Xumnueckas

uHpopmanus

[TpoBeneHne caMOCTOATEIHLHOTO MOMCKA XUMUYECKOM
uH(pOpPMaIIUU C UCTIOIb30BAHUEM PA3IMUYHBIX HCTOYHUKOB
(Hay4IHO-TIOMYJISIPHBIX M3IaHUA, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHETa); MCIIOJIb30BAHNE KOMITBIOTEPHBIX
TEXHOJIOTHH JI71s1 00pabOTKH U Mepeayl XUMHIEeCKON

uH(pOpMaIlUKU U €€ MPeICTaBICHHs B Pa3IUYHbIX (hopMax

[Ipodunsuoe n
npoheccuoHanbH
0 3HAYHMOE

COACPIKAHUC

OO0bsicHeHHE XUMUYECKUX SIBJICHUN, TPOUCXOSIIUX B IPUPO/IE,

OBITY 1 Ha IPOM3BOJCTBE.

Co0mroieHre IpaBuil YKOJIOTHYECKH TPaMOTHOTO TIOBEICHHS B

OKpY’Karolllen cpeze.

OrnieHKa BAUSHUS XUMHUYECKOTO 3arpsi3HEHUST OKPYKarolen

Cpelbl Ha OPraHrU3M YEJIOBEKa U APYTUe KUBBIE OPraHU3MBI.
Colmroenre mpaBuil 0€30IMacHOr0 0OPAICHUS C TOPIOYUMH H
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckas onieHka 10CTOBEPHOCTH XUMUYECKOMN

UH(OPMAIINH, TOCTYIAIONIEH U3 Pa3HBIX HCTOYHUKOB

Pasznea 3. BUOJIOT' U

buonorns —
COBOKYITHOCTb
HayK O JKMBOWU
npupoae. Merozel
Hay4HOI'0
IIO3HAHUS B

ounoJioruu

3HAaKOMCTBO C O0BEKTaMH U3YUEHHsI OMOJIOTHH.
BrisiBnenne ponu Ouonoruu B GopMUpPOBaHUN COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA U MPAKTHUECKON

JIESATEIbHOCTH TIOACH

Kierka

3HAKOMCTBO C KJIETOYHOM TEOpHUEN CTPOEHUSI OPTaHU3MOB.
ITomy4yenue npencTaBiIeHNs O PO OPTaHUYECKUX U
HEOPraHWYECKHUX BEILECTB B KIETKE.

3HaHue CTPOSHMSI KIIETOK MO pe3ysbTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe OIrUChIBaTh MUKPOIIpENapaTsl KJIETOK PACTEHUM.
YMeHHe cpaBHUBATh CTPOEHUE KIIETOK PACTEHUH U )KMBOTHBIX

10 TOTOBBIM MUKpOIIpCIiapaTamM

BxoaHoii KOHTPOJIb
B popme:

- TGCTHpOBaHI/ISI 110
OCHOBOIIOJIaraloIM

ITOHATHAM.

Texkymmi

KOHTPOJIb B hopMme:

- YCTHOTO H
MHCHEMEHHOTO
omnpoca;

- CaMOCTOSTEIILHOM
paboThI;

- MPaAKTHYECKUX

pabor;
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Opranuszm

3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOKEHUsSI OPTaHU3MOB,
CTaJNil OHTOT'€HE3a Ha IPUMEPE YEIOBEKA.

3HaHKWE NPUYMH, BBI3bIBAIOIIUX HAPYIIEHUS B Pa3BUTUHU
OpraHU3MOB.

YMeHuHe N0Ib30BaATHCS TEHETUYECKOW TEPMUHOJIOTUEN U
CHUMBOJIMKOH, PEIIaTh IPOCTEUIINE FEHETUYECKUE 3a1a4U.
3HaHue 0COOEHHOCTEN HACIIEACTBEHHON U HEHACIIEACTBEHHON

W3MEHYHUBOCTH M UX OMOJIOTHYECKOM POJIH B 3BOJJIIOIIUU KUBOI'O

Bun

YMeHue aHaTu3upOBaTh U OIICHUBATH PA3IMYHBIC THITIOTE3bI
MIPOMCXOXKICHHS )KU3HU Ha 3eMIIe.

YMeHue MpoBOUTH OMMCAaHUE 0COOEH OJTHOTO BHJIA 11O
MOP(}OIOTHYECKOMY KPUTEPHIO.

Pa3BuTHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI, BOCIPUHUMATD
Y aHAJIM3UPOBATh MHEHHUS COOECETHUKOB, IIPU3HABAs ITPABO
JIPYroro 4ejoBeKa Ha NHOE MHEHHE.

YMeHue 10Ka3bIBaTh POACTBO YETIOBEKA M MIICKOITUTAIOIIIHX,

O6H_IHOCTB M PAaBCHCTBO YCJIOBCUCCKHUX pPacC

OKOCHUCTEMEI

3HaHHE OCHOBHBIX IKOJOTHYECKUX (PaKTOPOB M MX BIHSHUS HA
OpPTraHU3MBI.

3HaHKe OTINYUTEILHBIX IMPU3HAKOB UCKYCCTBCHHBIX
COOOIIIECTB — arpodKOCUCTEM.

[TonydyeHue npeacTaBieHUsl O CXeME SKOCHCTEMBI Ha IIPUMEpe
ouochepsl.

OO0yueHue coOI0IEHUIO IPABUII TIOBEIEHUS B IPUPOJIE,
OepeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bEKTaM

(paCTeHI/IHM M ) KUBOTHBIM U UX COO6H.I€CTBaM) " UX OXpaHe

HUrorosbiii
KOHTPOJIb B hopme
Qg depeHIMpOBaHH

oro 3aycra.

Onenka:

- pe3yNbTaTUBHOCTH
paboThI
oOyyarorerocs mpu
BBIITOJTHEHUH
3a/laHui Ha y4eOHBIX
3aHATUIX U
CaMOCTOSTCILHOMI
paboTHI;
-IIOJITOTOBKH
MpEe3eHTaAlUN U

JOKJIaa0B.

Pasznen. 4 Dxomnorust

Bsenenue

3HAaKOMCTBO C 00BEKTOM H3y4eHHs SKoJoruu. OnpeaeneHue
POJIU SKOJIOTUHU B OPMUPOBAHUU COBPEMEHHON KapTHUHBI
Mupa. J[eMoHCTpamus 3Ha4eHus SKOJIOTUH ITPU OCBOCHHUH

HpO(I)CCCPIfI U CIEeIHaIbHOCTEHN CpCaHCTO HpO(bCCCI/IOHaJ'IBHOFO

YeTHBIN onpoc

HuddepenunpoBaHH

BIN 3aYeT

1. OKOJIOT YA KAK HAYUYHA S JUCHUITTIMHA
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O01as »KoJI0rus

YMeHue BBISBIATH 00ITHE 3aKOHOMEPHOCTH JICUCTBUS

(axTopoB cpeapl Ha opranusM. [loxydenue npencraBaeHui o

YcTHBIN onpoc

CoruanbHast 3HAKOMCTBO C MPEIMETOM U3YUYEHUS COIIMAIBHON IKOJIOTHH. YcTHbIi onpoc
DKOJIOTHUS YMeHue BbIIETATh OCHOBHBIE UEPTHI CPELBI, OKPYKAKOLIEH

[Ipuknagnas YMeHue BBIABIATh perHOHAIBHBIC AKOJorudeckue mpobiemsl u | duddepenunpoBanx
9KOJIOTHSA YKa3bIBaTh MPUYMHBI UX BOBHUKHOBEHHS, a TAKKE BO3MOXKHBIE | BIi 3aUeT

IyTU CHUKEHUS MOCIEACTBUI HA OKPYKAIOLLYIO CPENy.

2. CPEJJA OBUTAHMA YEJIOBEKA N OKOJIOTUYECKAS BE3OITACHOCTD

Cpena oburanus

Ognagenue 3HaHUSAMHA 00 0COOEHHOCTSIX Cpeabl OOMTaHUS

YeTHBIN onpoc

4eJIoBeKa 4eJI0BEKa U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHe (hopmupoBath | CaMmocTosITeIbHAS
COOCTBEHHYIO MO3HIIUIO 110 OTHOIICHUIO K CBEACHUSM, pabora
KacaroLIMMCS MIOHATHUS «KOM(POPT Cpebl OOUTAHUS YETIOBEKaY,

['oponckas cpena 3HAaKOMCTBO C XapaKTEepUCTHUKaMH FOPOACKON KBapTUPHI KaK JuddepenunpoBanH
OCHOBHOT'O 3KOTOIIAa COBPEMEHHOT'0 YEJIOBEKa. Y MEHHUE BII 3a4eT
OIIPEIETIATh IKOJIOTUYECKUE TapaMeTPhl COBPEMEHHOTO
YeJI0BEUECKOT0 JKIIIUIA. 3HAHHE YKOJIOTUYECKUX TPeOOBaHHIA

Cenbckas cpena 3HaHME OCHOBHBIX PKOJIOTMYECKUX XapaKTEPUCTUK CPEJIbI JuddepennnpoBann

O0OHMTaHMs YEJIOBEKa B YCIOBHIX CEIbCKOH MECTHOCTH. BII 3a4eT

3. KOHLEINIMA YCTOMUYMBOI'O PASBUTHU S

Bo3HukHOBEHHE 3HAaHHE OCHOBHBIX MOJIOKEHUI KOHIENIIMYA YCTOMYMBOIO pa3- | YCTHBIM onpoc
KOHLENINH BUTHS U IPUYMH €€ BOZHUKHOBEHHUsS. Y MeHUe (popMUpoBaTh JuddepenunpoBanu
YCTOHYHMBOTO COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K CBEJICHUSM, bl 3aueT

pa3BUTHA KaCaroLUMCS TIOHATHS «YCTOWYMBOE Pa3BUTUEY.

Y CcTOHYUBOCTD U 3HaHME OCHOBHBIX CIIOCOOOB PEIIEHUs IKOJIOTUYECKUX HuddepenunpoBaHH
pa3BUTHE npo0JeM B paMKax KOHLENIMH «Y CTOWYMBOCTD U Pa3BUTHE. BIi 3a4eT

YMeHnue pa3jiniaTb 9 KOHOMHYCECKYIO, COLIUAJIbHYIO,

KVIBTYPHYIO U DKOJIOTHYECK CTOMYMUBOCTEL. Y MEHUE
Y. y

4. OXPAHA TTPUPO/IbI
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[Ipuponooxpannasi | 3HaHUE UCTOPUM OXpaHbl IPUPOIbI B Poccuu 1 OCHOBHBIX THUIIOB | YCTHBIH OIIpoOC
JESATENBHOCTD OpraHu3aluii, CnocoOOCTBYIOUINX OXpaHe MPUPOJbL. Y MEHUE JuddepenunpoBann
ONPEACIIATH COCTOSTHUE DKOJIOTUYECKON CUTYalluy OKPY’KAIOIEH | bl 3a4eT
MECTHOCTH Y NPEAJIaraTb BO3MOXKHbIE ITyTH CHUYKEHUS
AHTPOIIOTEHHOT'O BO3JICHCTBUS HA IPUPOAY.
[TpuponHsie VYMeHue nonb30BaTbCsi OCHOBHBIMU METOJAMHU HAYyYHOTO HuddepenunpoBanu
peCyYpCHl U UX MO3HAHUSA: ONIMCAHUEM, U3MEPEHNEM, HAOIIOJEHUEM — JUIs I} 3a4eT

oXpaHa

OLICHKH COCTOSHUA Oprn(a}omeﬁ CpEabl U €€ HOTpC6HOCTI/I B
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