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1. MACIHIOPT PABOYEM MNPOT'PAMMBI YUEBHOM JJUCHUATIJIAHBI
ECTECTBO3HAHHME

1.1. Ob61acTh NpUMEHEHHUS IPUMEPHO IPOrPaMMBbl

Pabouass mporpamma ydeOHON AMCIHUIUIMHBI SIBJISETCS YacThbIO OCHOBHOM
npodeccruonanbHON 00pa3oBaTeabHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
cnennanbHOCTIM CIIO: 52.02.03 LlupkoBOE UCKYCCTBO

[IpumepHas nmporpaMma yuyeOHOW NHUCUUILTUHBI MOXKET OBITh UCIIOJIb30BaHA
B JIONOJHUTEIIbHOM Mpo(decCHOHaIbHOM 00pa3oBaHUU U MpodhecCHOHATBHON
MOJATOTOBKE CHEIUATNCTOB YKa3aHHOM CIEIMaIbHOCTH.

1.2. Hean y4eOHOIl TMCUMILUIMHBI — TPeOOBAHUA K pPe3yJbTaTaM OCBOEHHA
Y4eOHOM TUCUMIJINHBI:
Conepxanve mnporpaMMbl  y4eOHOM AUCIUILIMHBI  «ECTeCcTBO3HAHUE»
HAMpaBJICHO HA TOCTUKEHUE CIECAYIOIINX HeJIeH:
. OCBOCHHME 3HAHHWW O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE
MHpa M METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJiee Ba>KHBIMU
UIESIMUA U JOCTMIKCHUSIMH €CTECTBO3HAHMS, OKA3aBLIMMH OIPEICIISIOLIEe
BIIUSIHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTUU;
. OBJIQJICHUE yMEHUSIMU TPUMEHATH IOJIYYEHHBIE 3HAaHUS IS
OOBSICHEHUS SIBJICHUI
OKPYXAIOIIer0 MHpa, BOCIPUATUS HH(POPMAIMK ECTECTBEHHOHAYYHOTO U
npoeCcCHOHANBHO  3HAYMMOTO  COJIEP)KaHMS; Pa3BUTHE HMHTEIUICKTYaIbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHUYECKOTO MBIIUICHUS B XOJI€ MPOBEICHUS
MIPOCTEUIINX HMCCIICIOBAHUM, aHAIN3a SIBJICHUM, BOCHPUATUS U WHTEPIIPETALUU
€CTECTBEHHOHAYYHOU HH(POpMAIINH;
. BOCIUTAHUE YOEKJICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB
MIPUPOABI U UCTIOJIBb30BAHUS JOCTUKEHUN €CTECTBEHHBIX HAYK ISl pa3BUTHUSA
IUBUJIM3ALUHA U TTOBBIIICHUSI KAYECTBA KU3HU;
. MPUMEHEHUE EeCTECTBEHHOHAYYHBIX 3HAHWA B MPOQPECCHOHATBHON
NESATEILHOCTH W TOBCEIHEBHOM >KM3HU MJIsi oOecredeHus: O0e30MmacHOCTH
YKU3HEIESITEIbHOCTH; rPaMOTHOIO VICIIOJIb30BaHUs COBPEMEHHBIX
TEXHOJIOTUH; OXPAHBI 3[I0POBbSI, OKPYKAIOIIEH CPEIBI.

1.3. Ilnanupyemblie pe3ybTaTbl OCBOEHHMsI 001Ieo0pa3oBaTeJIbHOM
aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHne AUCIUILUIMHA UMEET MpU popMUpoBaHUU U pa3BuTun OK
u [IK



1.4. PexoMeHayeMoOe KOJIMYECTBO YACOB Ha OCBOeHHE padoueil mporpamMmbl
Y4eOHOil TMCIHUIIHHBI:

MaKCHUMaJbHOU yueOHON Harpy3Kku oOydaromerocst 55 4acoB, B TOM YHCIIE:

— 00s3aTeNbHON ayAUTOPHON y4eOHOM HArpy3ku oOydaronierocs: — 39 4acos.
— CaMOCTOATEJIBHOM paboThl — 16 yacos.

2. CTPYKTYPA U TIPUMEPHOE COJIEP’)KAHUE YYEBHOM
JANCIUTIJINHBI
2.1. O0bem yueOHOI JUCHUILUINHBI U BUAbI y4e0HO padoThl

Bup yueOHoi1 padoThI O06bem yacoB

MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 55
Oo0s13aTesibHAsE ayAMTOPHAasi yueOHasi HArpy3ka (Bcero) 39
B TOM YHCJIC:

— TEOpETHYECKOE 00yUYeHHe 29

— IPAKTHYECKHE 3aHITUS 10

— CaMOCTOsITeIbHAsI padoTa CTYACHTOB 16

- 1mpodeccroHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE 11
B TOM YHCJIE:

- TEOpeTUYEeCKOoe 00yUYeHHE 5

- MPaKTHYECKOE 00YyUCHHE 6
Wrtorosas arrecraius B popMe IK3aMeHa




Koan

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

HaNMeHOBaHHe

(popmupyembIx Oo0mrue JAucuunimHapHbIe

KOMIIEeTeHI M ii
OK 10. - BOCIIPHHHUMATH 33J1a4y W/WIH Mpo0sieMy B MPOPECCHOHATBHOM /WK | CHOPMUPOBATH  TPEACTABICHUS O  ICIIOCTHOMN
Hcnonp30BaTh B | COIMAILHOM KOHTEKCTE; COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUpA,
npo(eCcCHOHANIbH | - aHAJIM3UPOBATH 3a/1a4y W/WJH MPOOJIEMY U BBIICIATH €€ COCTaBHBIC 0 TIpUpPOAE KaK eIUHOW IIEJIOCTHOH CHCTEME, O
Ol JICATEBPHOCTH | YacTH, B3aMMOCBSI3M YEJIOBEKa, MPUPOJBl M OOIIeCTBa; O
YMCHHUS U - IJTAHUPOBATH TAITBI PEIICHUS 33]Ia49H; COCTABJIATH TJIAH JICHCTBUS; IIPOCTPAHCTBEHHO-BPEMEHHBIX Macrrabdax
3HAHUS, - 3¢ eKTUBHO UCKATh HHPOPMAIIHNIO, HEOOXOIUMYIO ISl PEIICHUS Bcenennoi;
MOJTy9YCHHBIC 3aJla4¥ W/ WU TPOOITIEMBI; - TIOHMMAaTh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
00yYaroIUMHUCS | - ONIPENENATh HEOOXOIUMBIE PECYPCHI; 3HAHUS JUIS KaXJIOTO YeJIOBEKa, HE3aBHCHUMO OT €ro
B XOJIC OCBOCHHSI | - BJIAJICTh aKTyaJIbHBIMH METOIaMU PAOOTHI B IPOGECCHOHATBHON U po(heCCUOHATTLHOM JIeATEIIBHOCTH, Pa3Iu4aTh (PaKThI
yueOHBIX CMEXHBIX chepax; U OIICHKH, CPAaBHHBATh OILICHOYHBIC BBIBOJIbI, BHICTh
IPEIMETOB. - peaJIn30BBIBATh COCTABJICHHBIN TUIAH; UX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTECPUCB

- OLEHUBATh PE3yJbTaT U  IOCIEACTBUSA nercTBHi
(camMOCTOSATENHHO WM C TIOMOIIbIO HACTABHUKA,;

- OCO3HAHHO UCIOJIb30BaTh HEOOXOAUMBIE peUeBbIC CPECTBA IS
peHleHI/ISI KOMMYHI/IKaTI/IBHI)IX 3a1a4

- TPaMOTHO H3J1araTb CBOU MBICIIM HA TOCYAapCTBEHHOM U
I/IHOCTpaHHOM SI3BIKaX,

- OTCTauBaTh CBOIO IPAXKIAHCKYIO IMO3ULINIO;

- IPOSIBIIATH TOJIEPAHTHOCTH K APYTUM HapOJaM U UHOM KYJIBTYPE;

- 0CO3HaBaTh JIUYHOCTHBIA CMBICT OOYUYEHHS I CAaMOPA3BUTHS;

- CAaMOCTOSITEIILHO OIPEICINIATH eI COOCTBEHHON TPACKTOPUHU
pa3BUTHS;

- CaMOCTOATETILHO OMPENENATh CIIOCOOBI JOCTHIKCHHS 3asBICHHBIX
Henei;

- yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'ICJICTBCHHI)Ie CBA3HU,

- OIIEHUBATh U 0OOCHOBBIBATH CBOM JIEHCTBUS (TEKYIIUE U
IUTAHUPYEMBIE;

- OCBOEHHUE U UCMOJIb30BAHUE MEKIIPEIMETHBIX MMOHIATHH U

CBOHX

C ONPEIECIIEHHON CUCTEMOM LIEHHOCTEM.
- BIIQJIETh 3HAHUSAMH O HanboJiee BaXKHBIX OTKPBITHUSIX
U JOCTIKEHHSX B 00JACTH  €CTECTBO3HAHUA,
MOBJIMSABIINX  HA  ASBOJIONUIO  MPEACTABICHUM
0 IPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJIOTHI;

- copMUpOBATH MIPEACTABICHUS O HAYYHOM METOIE

MO3HAHUS NPUPOJIBI U CPEACTBAX U3YUCHHSI METaMHUpa,
MaKpOMHUpa U MUKPOMUPA; BJIAJICHUE TPUEMAMU
€CTECTBEHHO-HAYYHBIX HAOIO/IEHU, OTIBITOB
VCCIIEIOBAHUM Y OLIEHKHU JOCTOBEPHOCTH ITOIYyUYECHHBIX
pe3yJIbTaToOB




YHUBEPCATbHBIX YYCOHBIX TEUCTBUI
- OBJIQJICHWE HABBIKAMH Y4eOHO-HMCCIIEJOBATEIbCKOM, MPOEKTHONH H
COLIMAJIIbHOU JESITEIIbHOCTH

IIK 1.4.
BrimonaaTs
TEOPETUYECKUI U
HCIOJHUTENIbCKH
U aHaAJIN3,
MIPUMEHSATH
0a3oBEIC
TEOPETHUCCKHIE
3HAHUS B
Ipoliecce Mmo1ucka
WHTEPIPETATOPCK
WX PEIICHUMN.

-OnpeAeNATh 3a/1a4u JJIs IOUCKa UH(OPMAIIHH;

- OIIPENEeNATh HeOOXOAMMBbIE HCTOYHUKN HH(OpMALIUH;

- IUTAHUPOBAThH MPOLIECC MMOUCKA; CTPYKTYPHPOBATH TOTYIAEMYIO
nHpopMaIuio;

- BBIIEJIATH HanOoJiee 3HaYMMOE B NepeyHe HH(OpMAaIHK;
OLICHMBATh MTPAKTUYECKYIO 3HAUUMOCTb PE3yJIbTATOB MOUCKA,

- 0OpPMIISATH pe3yNIbTAThI IOMCKA, TPUMEHSITH CPEICTBA
MH(OPMAIIMOHHBIX TEXHOJIOTUH JUIs pelIeHHs Npo(ecCHOHaTbHBIX
3ajay;

- UCTIOJIB30BAaTh COBPEMEHHOE MPOrpPaMMHOE 00eCIIeUeHNE;

- HCTIOJIH30BATh PA3IUYHBIC IIU(PPOBBIE CPEICTBA JUISI PEILICHHS
npodeccHoHaIbHbIX 3a/1a4;

- OCO3HAaHHO HCIOJB30BATH HEOOXOJWMBIC PEUYEBBIC CpPEACTBA IS
peLIeHUs] KOMMYHHKATUBHBIX 33/1a4

- chopmupoBaTh NMpEACTABICHUS O HAYYHOM METOJE
MO3HAHUS MPUPOJBI U CPEJICTBAX M3YUEHUs MEraMupa,
MakpoMHupa ¥ MHKPOMHUDA; BIJileHHEe MNpUEMaMHU
€CTECTBEHHO-HAYYHbIX HaOII0ICHUH, OTIBITOB
UCCJIEJIOBAaHUM U OLIEHKH JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJbTaToB




2.2. TemaTH4YeCKHUil IVIAH U coJiepPKaAHNE YUeOHOI TUCIIUIIINHBI EctecTBO3HaAHUE
dopmHpyeMble
KOMIIeTeHI[HH
HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem
pa3iesioB U TeM J1a0opaToOpHbIE U MPAKTHYECKHUE 3aHATHUSI, IPUKJIATHOI MOAYJIb (IPH HAJTHUYUN) 4yacos
1 2 3 4
OcHOBHOe coJepKaHue
Pa3nes 1. EcTecTBO3HAaHHe KaK eMHAasi HAYKa 0 IpUpoje 5
Copaeprxanue yueOHOro MaTepuaJa: 2
TeopeTnueckoe odyueHnue:
Tema 1.1 CtpykTypa
Hayka u ee xapakrepusie uepTsl. Kinaccuduxarnms nayk. Cucrema ecTeCTBEHHBIX HAYK U OK 10
€CTECTBEHHO-
npeaMeT ux uzydeHus. HayuHnoe 3HaHMe: KpuTepuu, CTpyKTypa, npusHaku. Kiaccupukanus
HAYy4YHOI'O II0O3HaHUA
Y METOJIOB HAYYHOT'O UCCIICIOBAHMSI. DKCIEPUMEHTAIbHBIE METO/IbI B €CTECTBEHHBIX HAyKaX: )
Ha0JII0/IeHUE, KCIIEPUMEHT, U3MepeHHe. TeopeTHueckre METO bl UCCIIEI0BaHU:
KJIaccU(UKaIMs, CHCTEeMaTU3allus, aHAIIU3, CHHTE3, HHIYKIUS, TeTyKIIHs, MOJAETUPOBaHNE.
CTpyKTypHOE CTpOEHHE MUpa: MUKPOMHUP, MAKPOMHP, METaMUP
Copepxanue yueOHOro MaTepuasa: 1 OK 10
Tema 1.2 Kparkas IIpakTHYecKue 3aHATHS:
UCTOPHS
€CTEeCTBO3HAHMUS 1) IIpakTnaeckoe 3anatue - Mcropus ecrectBosHanus (Beinaromuecs
€CTECTBOUCCIIEIOBATENN. Bennkue 3KCiepuMEHThI B ECTECTBEHHBIX HayKax. Mcropuueckue 1
JTamnbl pa3BUTHs ecTecTBO3HAHUSI. OCHOBHbIE Hay4HbIE OTKPBITHS XX CTOJETHSI)
Paznen 2. [Ipupoaa u 3aKkOHOMEPHOCTH Merammupa 11
IT[eMa 21 Coaep:xxaHue yueOHOIro MaTepuaJia: 2
OCTPAHCTBO U
pocCTp OK 10

BpeMs1, KaK OCHOBHBIE
(yHIaMeHTaJIbHbIE

Teoperuyeckoe o0yueHue:




dbopmbl

CummeTpus npocTpaHcTBa U BpemeHH. Kitaccuueckue cBolCTBa IPOCTPAHCTBA, BPEMEHU U

CYLLIECTBOBaHUS R
MATEDHE Matepuu. Crucremsl orcuéra. Mexannueckoe aBuxeHue. Koopaunarel. XapakTepuCTUKH 2
(yTh, CKOPOCTH, YCKOPEHUE) U MPUYUHBI IBHKEHUSI. TpacKTOpHs ABUKECHUS
Tema 2.2 Coaep:xaHue y4eOHOIro MaTepHaJia: 2
JvnHamuyeckue u Teopernueckoe o0yueHue:
CTaTUCTUYECKUE Cuna, Bunbl cuil. 3akoHbl HploTOHA. 3aKOHBI COXpaHeHUs (3aKOH COXPaHEHUsI MacChl, 3aKOH OK 10
3aKOHOMCPHOCTH B COXpaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS YHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, 3aKOH 2
npupojie COXPaHEHHUS MEKTPUUYECKOTO 3apsia, 3aKOH BCeMUpHOTo TSIroTeHus )
Tema 2.3 Coaep:xaHue y4eOHOT0O MaTepHaJia: 2
[Ipoucxoxaenue TeopeTnueckoe odyueHnue: OK 10
3emuu OcHOBHbIE TUNIOTE3BI TPOUCXOXkKACHUS 3emiin. COBpeMEHHas TUIIOTE3a BOSHUKHOBEHUS 3eMJIN 2
Coaep:xxaHue yueOHOIro MaTepHaJia: 1 OK 10
Tema 2.4 3emns kak  |IlpakTHyeckue 3aHsATHA:
IJTAHETa ¥ IPUPOJHOE |[IpakTuueckoe 3aHsaTHe - CocTaB u cTpoeHue 3emin (Puznueckue XapakTepUCTUKU 3EMIIU:
TEJ0 Macca, IJI0THOCTh, 00beM, paJlyc, MarHUTHBIE MoJtoca, hopMa U Jip. BHyTpeHHee cTpoeHue 1
3emiuu. XUMHUYECKUN COCTaB IJIAHETHI)
Coaep:xaHue y4e0HOIro MaTepHaJia: 2
Tema 2.5 Teocdeph Teopernyeckoe o0yueHue:
3emu JIutocdepa: rpaHuIIbl, XUMUYECKHI cocTaB. ATMOcdepa: TPpaHULIbl, XUMHUUECKHI COCTaB, OK 10
BepTUKalbHOE cTpoeHue. [ uapocdepa. dusnyeckre u XUMUIECKHUE CBOMCTBA BOIbI. MUpOBOit 2
okeaH. Boawl cymu. buocdepa: rpanuiisl, abuotndeckue HakTopsl
Pasjien 3. OcHOBHBbIE 3aKOHOMEPHOCTH MUKPOMHUPA 13
Tema 3.1 Muxkpommp Copepxanue yueOHOTO Ma.Tepnana: 2
Kak CTpyKTypHBIi Teoperuyeckoe o0yueHue: _ _
YPOBCHD OpTAHH3AIH [Tonsitue Mukpomupa. JlanbHoaeiicTBre U OJIM3KOIEHCTBUE. FpaBHTvauMOHHoe nore. OK 10
p— DNIEKTPUUYECKUE U MATHUTHBIE TOJIA. DJIEKTPOMAarHUTHOE B3aUMO/ICHCTBHE. Bu3aI/IMOI[eI/ICTBI/IC 2
noJist 1 BemecTBa. CriekTphl BeniecTB. [1Ikaa 21eKTpOMarHuTHBIX H3TyYeHU!
Tema 3.2 Coaep:xaHue y4eOHOT0o MaTepHaJia: 2
CoBpemMeHHOE Teopernueckoe o0yueHue: OK 10
npejcTaBieHue oo Buzsl snemeHTapHbIX 4acTull, UX CBOMCTBA. DOTOHBI, KaK YaCTHUIIBI OIS, SIBIEeHUs )
3JIEeMEHTapPHBIX uHTephepeHIuu, MMPPaKIIU, TOJISIPU3AIIH, TUCTIEPCHs KaK TOITBEPKICHUE




JacTHIAX

AJICKTPOMArHUTHOU MTPUPOIBI cBeTa. CBET, KaK MOTOK 4acTull - (oTOHOB ((hoTodddeKT,
s ekt Komnrona, nznmydeHue aOCOMOTHO YEPHOTO TEIIA, TaBIICHUE CBETA).
ParoakTHBHOCTH

Tema 3.3 Ctpoenue

Coaep:xaHue y4eOHOT0 MaTepHaJia:

Teopernueckoe o0yueHue:

CoBpemeHHast MOJIENb CTPOEHUS aToMa. DIIeKTPOHHAast KoOH(Urypaius atoMa. BaneHTHOCTD.

aTOMOB XUMHMYECKUX |[TeproauuecKuii 3aKOH M IIEPUOIMYECKAs CUCTEMA XUMHUUYECKUX dj1eMenToB JI. 1. OK 10
DJICMCHTOB MeneneeBa. 3HaueHUE IEPUOANYECKOr0 3aKOHA U NTEPUOIUYECKON CUCTEMBI I Pa3BUTHUSA
HayK{ U IOHUMaHUs €CTECTBEHHO-HAyYHOW KapTUHBI MUpa. XUMUYECKUE HIEMEHTBI U UX
CBOMCTBA. PacnipoCcTpaHEHHOCTh XUMUYECKHUX YIEMEHTOB B IPUPOJIE
Copepxxanue y4eOHOro MaTepuaJa:
Tema 3.4 Tprposta Teopernueckoe o0yueHue: _
NUMUICCKON CBS3H XuMmunyeckas cBsizb. MexaHu3mbl 06pasoBaHH;£ XUMHUYECKOH CBSI3U. OK 10
DNeKTPOOTpULIATENbHOCTD. Buibl xumudeckoit cBsa3u (KoBanentHast cBsi3b. MloHHAs CBS3b.
Mertannuueckast cBsi3b. BogopoHas cBsi3b)
Coaep:xaHue y4e0HOIro MaTepHaJia:
Tema 3.5 CocraB u Teopernueckoe o0yueHue: OK 10
CBOMCTBA MOJIEKYJI Monekyina: onpezaeseHue, CTpOeHHe U cBoKcTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB
MoJIeKys1. MexXMOJIeKyIsspHble B3auMoAecTBHsI. MoJieKysbl B XUMHH, (hU3UKE U OMOJIOTUU
Tewma 3.6 Knetka - Coaep:xaHue y4eOHOTo MaTepuaJia:
CTPYKTYpHO- Teopernyeckoe odyueHune:
(GyHKUMOHANbHAS Xusoe u Hexusoe. CBoiicTBo *xkuBOro. Kierka (BUbl KJI€TOK, CTpOeHHE KIeTKH). Poib OK 10
€AUHUIA )KUBOI'O KJIETKH B 00eCIIe4YEHNN IIPOLIECCOB KU3HEACATECIbHOCTH U BOCIIPOU3BEACHUS OPTraHU3MOB.
opraHusma 3aKOHOMEPHOCTH HacleACTBEHHOCTH. I 'eHeTuueck 00ycioBIeHHbIE 3a00J1€BaHMSL.
Pa3nesn 4. Mup Makpoo0beKTOB: BOSHUKHOBEHHE, pa3BUTHE, 3AKOHOMEPHOCTH
Copepxxanue y4eOHOro MaTepuaJa: OK 10
IIpakTHYecKkue 3aHATHSA:
Tena 4.1 Bemmectso: [Tpaktuueckas padota Ne3 - Co3znanue Mojienell KpUCTaUTMUYECKUX PEIIETOK (YLICHI/IE: 0
COCTOSIHME M CBOficTRa | COCTABE H CTPYKTYpE BElecTBa. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
cTpoeHus BemecTBa. CocTosiHUA BellecTBa. THIIBI KPUCTAIIIMYECKUX PELIETOK (aATOMHAs,
MOJIEKYJIIpHas, MOHHAsA, MeTajinueckas). @uznueckue cBoilcTBa BewecTs. [IpuunHbl
MHOT000pa3usi BENIECTB)
Tema 4.2 Copepxxanue y4eOHOIro MaTepuaJa: OK 10

10




Mmuoroobpasue
XAMHUYECKHX
COEIUHEHUH, B UX
CBOMCTBaA

TeopeTnueckoe o0yueHnue:

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX U OpraHnyecKux BemecTB. OcOOeHHOCTH
CTPOCHHUSI U COCTaBa OpraHUYecKuX BeulecTB. OCHOBHbIE MOJIOKEHUS Teopun A.M.

byTtnepoBa. MHOTOOOpa3ue opraHM4ecKux coeauHeHni, nzomepus. Kimaccudukanuys 1

HEOPraHWYECKUX COCIMHEHUN U UX CBOMCTBA. [I[puMEHEHNE XUMUYECKUX BELIECTB B

MOBCE/IHEBHOM JKU3HU U TPO(HEeCCUOHATILHON eI TeIbHOCTH

Copaepxxanue yueOHOIro MaTepuaJia: 1

TeopeTnueckoe odyueHune:
Tema 4.3 Verue o [TonsiTrie 0 XUMUYECKOM peakuu. THUIIBI XUMUYECKUX PEaKIUi (COeTUHEHHS, Pa3I0KEHUs,
HMIIECKIX 3amMernieHus1, oomeHa). Kimaccugpukarus XuMHIecKiX peakuui (1o arperaTHOMY COCTOSIHUIO, OK 10
mpomeccax 1o TerioBoMy 3 (dexTy, Mo HanpaBIEHHOCTH TPOTEKAHUSs, 10 HaIHHIO KaTajan3aTopa). § 1

CKOpOCTh peakiuu ¥ (PaKTopbl, OT KOTOPBIX OHA 3aBUCHUT. TeroBoi 3¢h(hexT XuMudeckoit

peakiuu. OOpaTuMble 1 HeOOpaTUMbIE peakIiKi. XuMuieckoe papHoBecre. OCHOBBI

KaTajausa.

Coaep:xaHue y4e0HOIro MaTepHaJia: 1

TeopeTnueckoe ooyueHue:
Tema 4.4 Konuenuus
IPOHUCXOXKIACHHUA OcHOBHBIE TEOPHH BOSHUKHOBEHMUSI )KU3HU Ha 3eMJle: KpeallnOHU3M, TEOpUsl CIIOHTAaHHOTO OK 10
JKU3HU Ha 3eMJie 3apOXKIECHUS, TEOPUS CTALIHOHAPHOTO COCTOSHUS, TEOPUS MMAHCIEPMUH, OMOXUMHUYECKast 1

sBorOIMsA. OCHOBHBIE ATAIbl PA3BUTHS )KU3HU Ha 3eMIie
Tena 4.5 OCHOBHEL Copepxxanue yueOHOIro MaTepuaJia: 1
S — IIpakTHyeckue 3aHATHSA: OK 10
KHBOTO [TpakTuyeckoe 3anstue - [IpuunHb 3B0OMIONNHN. DBOIIONMS U pazHooOpasue (Jloka3arenbcTBa 1

HBOJIFOLIMHU KUBOTO. [1yTH M mpUUYMHEI 93BOIIOLMH KUBOr0. CoBpeMeHHasi TEOPHsI BOJIFOLIIH )

IIpogeccuonanbHO-0pHMEeHTHPOBAHHOE CO/IeP:KAHME

Paszgen S. EcTecTBeHHbIE HAYKH U YeJI0BEK 11

Copepxxanue y4eOHOro MaTepmuaJa: 2
Tema 5.1 Yenosek kak | TeopeTnueckoe odyueHue:
IpeaAMET [TonoxeHue yenoBeka B CUCTEME OpraHndeckoro Mupa. OCHOBBI (PU3HOIOTUH YETOBEKa. 1 MK 1.4
€CTECTBCHHO- Ctpoenue u GyHKIIMOHUPOBAHKUE OPTaHOB U CHCTEM OPraHOB YeJIOBEKa

HAay4YHOI'O IMO3HAHUMA

IIpakTHyeckue 3aHATHA:
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HpaKTqucxoe 3aHATHUC - HpOHCXO)KI[CHI/Ie 1 OCHOBHBIC 5Tallbl 3BOJIIOIIUH YE€JI0OBCKA

Tewma 5.2 310poBbe U
3I0pPOBBIN 00pa3
KU3HU

Conep:xxanue yueOHOIro MaTepHaJia:

TeopeTnyeckoe o0yueHue:

310pOBbE U €ro cocTapisome. PakTopbl, MOT0KUTEIBHO U OTPUIIATEIILHO BIUSIOIINE HA
OpraHu3M 4ejoBeKa. BpeaHbie MpUBBIYKY: MOCIeACTBUS U TpoduinakTuka. [Ipodiema
TEXHOT'CHHBIX BO3JICHCTBHUI Ha 3I0POBbE YEIOBEKA (IICKTPOMATHUTHBIC MOJIsI, OBITOBAs
XUMHUS, U30BITOYHBIC IITYMBI, PaIHalvs U T.I1.). AJanTamus OpraHu3Ma 4ejioBeka K hakropam
OKpY KaroIel cpeibl. 3allUTHbIC MEXaHU3MbI OPTaHU3Ma YeJIOBEKa. 3710pOBbE U
paboTOCIOCOOHOCTh

IIpakTH4yeckue 3aHATHS:

[TpakTrueckoe 3ausaTue - GaKTOPHI ¥ MPUBBIYKU, TATYOHO BIMSIONINE HA 3JOPOBBE UEIOBEKA.
[TpaBuiia U npenMyILiecTBa 310pOBOro 00pa3a KU3HU

IIK 1.4

Tema 5.3 OcHOBBI
310pOBBhEcOeperaroiie
T'O MOBEACHUS

Conep:xaHue y4eOHOr0 MaTepuaJia:

Teopernyeckoe 00yueHmne:

[Tpununs! popMupoBaHus 300poBbecOeperaromero nopeaeHns. Gusnyeckast akTUBHOCTh U
310poBbe. ['pynnel 310poBbs. OCHOBBI 3aKaIUBaHUA. BHOXMMUYECKHE aCIIEKThI
panmoHansHOTro HTanus. [IumieBbie 100aBKU, BATAMUHBI, OMOJIOTHYECKH aKTHBHBIC
BeiecTBa. O0IMe NPUHLIMIIBI UCTIOIb30BaHUS JIEKapCTBEHHBIX BeriecTB. [IpaBuia
0€30MacHOr0 UCMNOJIb30BaHMs OBITOBBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB

HpaKTuquKue 3aAHATHUA:

1. I[TpakTueckoe 3ausTue - Pemenue cutyanmoHHbIX 3afa4d. Co3qaHue HHAMBUAYATbHON
NaMSATKU [0 OpraHu3alluy pallioOHATIbHON (PU3NYECKON aKTUBHOCTH

2. Ilpaktuyeckas padora NeS5 - Onpenenenne CyTOYHOIO pariioHa MUTaHUs

IIK 1.4

Tema 5.4 OcHOBBI
palMOHAIBHOTO
MIPUPOIOTIOTH30BAHMS

Conep:xaHue y4eOHOro MaTepuaJia:

Teopernyeckoe odyueHnune:

OKOJIOTUYECKHE CBSI3U B CUCTEME «UEJIOBEK - OOIIECTBO - MPUPOJIa». 3arpsi3HEHUE
OKpY>KaloIIel Cpeibl M €ro MocieAcTBUA. [ 106ambHble 9KOI0rHYecKre MPoOIeMbl U MyTH UX
pemenus. [Ipobnema coxpaneHus: 6mopazHooOpasus Ha 3emiie. DKOJIOTUIECKIUT MOHUTOPUHT
U OXpaHa OKpy’Karolei cpeasl. Buapl, GopMbl U IPUHIMITEI PAIMOHATILHOTO
PUPOONIOTIH30BAHNUS

IIpakTHYeckne 3aHATHSA:

IIK 1.4
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1. [TpakTrueckoe 3ausTue - OCHOBHBIE IKOJIIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH U ITYTH UX
pemrenus. CriocoObl palMoOHAIBHOTO UCTIOIB30BAHUS IIPUPOTHBIX PECYpCOB

2. IlpakTnyeckoe 3aHATue - [IyTH CHU)KEHUS KOJIMYECTBA OTXOA0B
B T.4. py0e:kHblIii KOHTPOJIL N0 pa3aeny 5: KonrpoabHas padora (pemenue

CHUTYALMOHHBIX 33/]1a4)

IIpomexyTouHas arTecTanus (IK3aMeH)

OK 10, TTK 1.4.

Bcero:

39
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3. YCJI0BUSI PEAJIM3ALIMHA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

3.1. [ns peanuzanuu MOporpaMMmbl JIUCHUILIMHBI TpeOyeTcs Haludue
y4eOHOro KaOuHeTa IJisi TPOBENCHUS] ayAUTOPHBIX 3aHATUNA (JICKIIMOHHBIX W
MPaKTUYECKUX ); JTA0OPATOPHIL [IJIsi IPOBEICHUS TAOOPATOPHBIX PadOT.

O6opynoBanue yueOHOro KaOUHeTa:

— o0opyaoBaHHe Ui MPOBEACHUS 3aHATHI: TUHAMOMETD, HMIMHIPHYECKOE
TEIO C TpagydpOBAHHOM IIKaJoOW/Ba Tela pa3HOro o0bema, MEH3ypKa,
TEPMOMETP, IICUXPOMETP, OAPOMETP, MUKPOCKOIL, JIyNa, IPeIMETHOE U OKPOBHOE
CTEeKJa, TPEyToJibHas MpHU3Ma, CTeKJISTHHBIC MPOOUPKH, ClIaiabl (IJIOTHAS Oymara) ¢
OTBEPCTUEM | MM, C IIEJIBIO JIMHOW 2 CM W TOJIIUHOW 1 MM, KYyCOK IJIOTHOM
PO3paYHOil TKaHU (KampoH, OaTUCT), ICUXPOMETpP, OapoMeTp, HA0OP PEaKTHUBOB,
CTEKJISTHHBIE MAJIOYKH, IITATUBBI JJI MPOOUPOK, CUeTUUK [ elirepa, KOMILIEKT JUIs
JEMOHCTPALUH Y U3YUEHUSI CBOMCTB AJIEKTPOMArHUTHBIX BOJIH;

- HarJsiHbIe TOCOoOUs: HAOOPHI MAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI, MOJIEITH
KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIIUU MPOCTHIX M CIIOXKHBIX BEIICCTB W/HUIU
KOJUICKIIUU TIOJIMMEPOB, KOMIUIEKThl MUKPOIIPENapaToB MO0 OOTAHUKE M 300JI0THH,
Mozaenu (usmdeckux mpudopoB, Moxaenb «Temrypuii», Molenb BHYTPEHHETO
CTPOCHUS 3€MJIA, MOJIENIb YEJIOBEKA, MOJIE]Ib BHYTPEHHUX OPraHOB YEJIOBEUECKOTO
Tena; KOJUIEKUHUS TOPHBIX MOPOJ W MHMHEpajoB, HAOOp reorpauyeckux Kapr,
IJIOCKOCTHBIE M OOBEMHBIE H300paXeHUs NPEIMETOB U SBJICHUM, TaOmuua
MenneneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pPA30BATEIIBHBIC PECYPCHI.

Texnuyeckue cpencrBa OOy4eHHUS: KOMIBIOTEpP C€  yCTpOWCTBAMU
BOCITPOU3BECHUS 3BYKa, PUHTED, MYJIbTUMEIUA-TIPOEKTOP C
HKpPAaHOM/MYJIBTUMEIUIHAS TI0CKA, YKa3Ka-IPE3EHTEP AJIsl PE3ECHTALUMI.

3.2. HudopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

Jlnst peanuzanuu  mporpaMMbl  OMOMHOTEYHBIM (OoHA 00pa3oBaTeIbHON
OpraHu3alliy JOHKEH UMETh TIEYaTHhIE W/WIIN DJIEKTPOHHBIE 00pa3oBaTeIbHbIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJL30BaHHUS B
00pa30BaTeNLHOM IMpOoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHus.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHOUILJIAHBI

KoHTpoib H oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo0mas Paznesn/Tema THun oeHOYHBIX MEePONPUATHIA
KOMIIeTeHIUsl
Pazgen 1. Occe “EcTecTBO3HAaHNE B HAIlIEH KU3HU
EcrecTrBOo3HaHHE KaK
eIMHas1 HayKa 0
npupoje
OK 10 Tema 1.1. CtpykTypa [TpakTuaeckast padora Nel “OcHOBHBIC METOJIbI
€CTECTBEHHO-HAY4YHOT'O Hay4Horo uccienosanus”’ (Habmonenue 3a
MIO3HAHMS IIpopacTaHueM ceMsiH acom)
OK 10 1. Ilpe3enranusa u nokian "Beinaronmecs
€cTeCcTBOMCCIIeIoBaTeNu. Bennkue 3kcrnepuMeHTs! B
Tema 1.2. Kparkas €CTEeCTBEHHbIX Haykax" (paboTa B MaJIbIX rpymmax)
UCTOpHS ecTecTBO3HaHus | 2. JlenTta Bpemenu "Vcropuueckue 3Tamnbl pa3BUTHS
ecrecTBO3HaHUA. OCHOBHbBIE HAYYHBIE OTKPBITHS XX
crosietusi” (TpyIimoBas paboTa)
OK 10 MentanbHas kapta "CoBpeMeHHbIE TEXHOJIOrUN"
Tewma 1.3. EcrecTBeHHBIE (010Op NMPHMEPOB, IEMORCTPHPYIOIHHX
COOTBETCTBYIOIINE B3aMMOCBS3H: CBSI3b TEXHUKH U
HAyKH U pa3BUTHE s
TexHUKH 1 TeXHOTOIHA TEXHOJIOTHIl C €CTECTBEHHBIMU HayKaMH,
IIPEUMYIIECTBA U HEAOCTATKU COBPEMEHHBIX
TEXHOJIOTHH)
OK 10 Pa3nea 2. IIpupoaa n KonTtpoJubHnasi pabora (pemenne CMTyallHOHHBIX
3aKOHOMEPHOCTH 3a1a4)
Meramupa
OK 10 Tewma 2.1. IlpoctpanctBo | TemaTudeckoe oOcyxeHne B popme 1e0aToB HA
U BpeMs, KaK OCHOBHBIE teMy "beckoneuna i Beenennaa?" nnm "Mammnza
byH1aMeHTalbHbIE BpEMEHH: MU(] UITU peatbHOCTh?"
(bopMBI CyIIeCTBOBAHHUS
MaTepuu
OK 10 Tema 2.2. Jlunamuueckue | 1. Tect
U CTaTUCTUYECKHUE 2. JTaboparopHas pabota Nel "Onpeznenenue Beca
3aKOHOMEPHOCTH B Tesia U CWiIbl Apxumena"
Ipupoie
OK 10 Tema 2.3. I[Tonoxenue CocraBnenue rpa@uIecKoil CXeMbl TTOJIOKEHUS
3emuu Bo BeenenHoi 3emiu Bo BeenenHnoi
OK 10 Tema 2.4. Tect
[Ipoucxoxaenue 3emiau
OK 10 Tewma 2.5. 3emuis kak Cocranenue nadorpadukn "CoctaB U CTPOCHUE
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IMJI1aHeTa U IpUpOaAHOC
TCJI0

3emun" (paboTa B MaJIbIX TpyIax)

OK 10 1. Ilpaktuueckas pabora Ne2 «Knaccuduxanms

Tema 2.6. I'eocdepbl FOPHRIX TIOPOI»

Jeaun 2. TecT ¢ 3agaHusIMU Ha COOTBETCTBUE
3. JlabopaTtopHas pabota Ne2 «O1eHKa mapameTpoB
COCTOSIHUS BO3AYyXa»

OK 10 Tema 2.7. IIpoueccel u 1. CocraBiieHue TiI0ccapusi O U3YYEHHBIM SBJICHUS
ABJICHUSI METraMupa, ux OKpYXarolero Mupa
MIPOSIBJICHUS B 2. Ilpaktaeckas padora Ne3 «MonenupoBaHue u
IIOBCEJHEBHOM KU3HU 00BsICHEHUE IPUPOJIHBIX ABJICHUI Meramupay

(cMeHy BpeMeH rojia, THU BECEHHET0 U OCEHHETO
PaBHOJICHCTBUS, COJTHEUHOE U JTYHHOE 3aTMEHMS])

OK 10 Pasnen 3. OcHoBHBIE KontpoabHas padora (pemieHue CHTYallMOHHBIX

3aKOHOMEPHOCTH 3aja4)
MHKpOMHpa

OK 10 Tewma 3.1. Mukpomup kak | TecToBbie 3a1aHHs HA COOTBETCTBHE
CTPYKTYPHBII YPOBEHb
OpraHu3alui MaTepuu

OK 10 Tema 3.2. CoBpemennoe | 1. CocraBneHue rioccapusi no o0beKTam
npeJicTaBIeHue 00 MUKpPOMHPA
aneMeHTapHbIX yactumax | 2. JlabopatopHas pabora Ne3 "M3yueHne BOTHOBBIX

CBOICTB cBeTa: HHTEpPepeHny, TudpaKIuy,
JIMCTIEPCUH, TOJIIpU3auu"

OK 10 Tema 3.3. Ctpoenue 1. Buzyanuzanusi TEOpETHIECKOTO MaTepHalia
ATOMOB XUMHUYECKHX (coBpeMeHHast MOJIeNIb CTPOCHHUS aTOMa)
3JIEMEHTOB 2. Pabora ¢ nepuonnyeckoi Tabnuuei (onpeneanThb

XUMHYECKHH IEMEHT 110 MOJIEH dJIEKTPOHHOTO
CTPOEHHS aTOMa)

OK 10 Tewma 3.4. Ilpupona CocraBnenue MEHTaIbHOM KapThl "Buibl
XUMUYECKOMU CBSI3U XUMHUYECKUX CBsA3el"

OK 10 Tema 3.5. CoctaB u Buszyanuzanus TeopeTuueckoro Mareprana
CBOMCTBA MOJIEKYJ (co3gaHue mapoCcTepPKHEBBIX MOIese)

OK 10 Tewma 3.6. Knerka - 1. Busyanu3zanus TeopeTuueckoil HHpopmaiuu
CTPYKTYpHO- (3apucoBaTh KJIETKY)
byHKIIMOHAIbHAS 2. IloaroroBka npe3eHTanui 1 10ki1an0B "Pois
€MHUILIA KUBOTO KJIETKH B 00€CieueHHH MPOIIECCOB
opraHusma KHU3HEICSITEIbHOCTU U BOCTIPOU3BEICHHUS

opranu3MoB" (paboTa B MaJIbIX TpyIIax)
3. JlabopaTtopHas pabota Ne4 “Habmtonenue
pPacTUTEIbHON U )KUBOTHOM KJIETKH

OK 10 Tema 3.7. OcHOBHEBIE 1. TecToBBIe 3a7aHNST HA COOTBETCTBHE
BUJIbI MUKpoopranuzMoB | 2. [ToaroroBka npe3eHTamnuii 1 nokiaanos "Ponb

MHUKpPOOPTaHU3MOB B PA3JIMYHBIX MpOIeccax
oKpy>katomiero Mupa" (pabora B MaJbIX IPYTIIax)
3. JlabopaTtopHas padota Ne5 “Habmtonenue 3a
IPOCTEHIIMMHU 10T MUKPOCKOIIOM

OK 10 Paznen 4. Mup KonTposbHasi padora (pemieHue CHTyallHOHHbBIX
MaKpO00ObEeKTOB: 3aaa4)

BO3HMKHOBEHME,
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pa3BuTHE,

3aKOHOMEPHOCTH
OK 10 1. Knaccudukanumonnas tadbnuna (“CocrostHus
Tema 4.1. BelecTso: BeIJ_[eCTBf:l:’ n/unu “THUIBI KPUCTAIUTHYECKHUX
COCTOSTHUE U CBOMCTBA pemieTox™); .
2. Ilpaktraeckas padorta Ned "Coznanue Mojenei
KPUCTAJNINYECKUX peleToK"
OK 10 1. Kmaccudukanuonnas tadauna (“CioxxHbie
HEOpraHudyeckue coequHeHus” u/mim “OCHOBHBIE
KJIACChI OPraHUYECKUX COCTMHECHUN);
Tema 4.2. MHorooGpasie 2. IIpaktuaeckas padorta Ne5 "03HaK0MJIeHHs c
XHMITECKIX COSTHHEHH] f'(OJ'IJ'IeKHI/IHMI/I HPOCTBIX U CIIOMKHBIX BemeCT"B u/uim
X CBOMCTEA O3HakOMJIEHHE € KOJUIEKLEN TTOJTMMEPOB
3. Coznmanue maMaTku 1o 6e30mnacHoOMy
HCIIO0JIb30BAaHUIO OBITOBBIX XUMUYECKUX BEIIECTB B
dbopmare O0K-cxembl Wiau uHporpaduku (padbota B
MaJIbIX Fpynmnax)
OK 10 1. MenTanbHas kapta "Knaccudukarus
XUMUYECKUX peaKiui”
Tema 4.3. Yuenue o 2. Occe "XUMHUECKUE PEaKLUH B OKPYKarOLIEM
XMMHUYECKHX IIpoueccax | mupe"
3. JlabopaTopHas padota Ne6
«ITpu3HaKu XUMHUYECKUX PEAKIIUID)
OK 10 Tewma 4.4. Konuenuus Tect
MIPOUCXOKICHUS )KU3HU
Ha 3emiie
OK 10 1. Tecr
Tema 4.5. OcHOBHBIE 2. Noxuansl u npe3eHTannn "[I[punanHbl 3BOIIOLUY.
ATarbl IBOJIIOLUH KMBOTO | DBOJIIOLMS U pa3HOoOoOpa3ue" (paboTa B MaJbIxX
rpynmnax)
OK 10 1. OnopHueIit koHcnekT "CTpykTypa 6nocheps! u
Hoocdeps!"
2. MenTanbHas kapta "CBsi3b MEXy CTPYKTYpaMu
ouocdepsr”
Tema 4.6. buocdepa u 3. CocTaBiieHre cXeM KpyroBOpPOTOB BELIECTB B
Hoocdepa IIpUpoie
4. JlTabopaTtopHnast pabota Ne7
“HabmtoieHus1, WIUTIOCTPUPYIOIINE BIUSHIE
HKOJIOTMUYECKUX (PaKTOPOB Ha pa3BUTHE PACTEHUN U
JKUBOTHBIX”
Paspea S. KonTpoubHas padora (pemieHue CMTYallMOHHBIX
EcrecTBeHHBbIE HAYKH 3aja4)
U YeJIoBeK
OK 10 Tema 5.1. YenoBek kak 1. Jlenta Bpemenn "[IponcxoxaeHrne U OCHOBHBIE
[IK 1.4. IIPEAMET €CTECTBEHHO- ATaIlbl FBOJIIOLUY yesioBeka'" (rpynmnosast paboTa)
Hay4HOI0 NMO3HAHUS 2. 3agaHue Ha COOTBETCTBUE
OK 10 1. Knaccudukanumonnas tadbmuma "®dakTopsl 1
IIK 1.4. Tema 5.2. 3n0poBbe U MIPUBBIYKH, TAaTyOHO BJIMSIOIIUE Ha 3JI0POBHE

3I0pOBBII 00pa3 )KU3HU

yesoBeka'
2. MenrtanbHas kapTa "TexHOreHHbIe (haKTOPHI,
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OKa3bIBaIOUIUE BO3/ICHCTBHE HA YeloBeKa"

3. Buzyanuzanusi TeOpeTHUECKOTro MaTepuaa
(mnaxat/ ungorpaduka "[IpaBuna 310poBOro
obpa3za xu3Hu"

4. Muckyccus "lIpenmyiecTsa 310poBOro oopasa
HKU3ZHH"

OK 10
IIK 1.4.

Tema 5.3. OcHOBEI
3JI0pPOBbECOEPEraroIero
IIOBCACHUA

1. Urpa “Deiix/anTudeiix” (mogdop nahopmanuu
u3 HTEepHET-UCTOYHUKOB O ACHCTBHUSIX,
HAIPABIICHHBIX HA COXPAHEHUE KU3HU U 37I0POBBS
YEIIOBEKA)

2. Buzyanuzanus TeOpeTHUECKOro MaTepraa
(cozmanue MHCTPYKIHIL 110 0€3011acCHOCTH MTPH
HCIOJIb30BaHNHU OBITOBBIX MPUOOPOB U TEXHUUYECKUX
ycTpoiicTB)/uHdorpaduka/rpynmnosas padbora

3. Pemienue cutyanmoHHBIX 337124

4. Buzyanu3zanus TECOPETHUECKOT0 MaTepuaa
(co3manue WHIUBHTYATbHOW IMAMSTKH 10
OpraHu3aIy PalMOHATBLHON (PU3HUECKOM
AKTUBHOCTH)

5. IIpakTtuueckas padota Ne 6 "Omnpenenenue
CYTOYHOTO pallMOHA MUTAHUS"

OK 10
[1K 1.4.

Tema 5.4. OcHOBEI
palroHaIBLHOTO
MPUPOJONOIB30BAHMS

1. Juckyccus "B3auMocBA3b 4esioBeKa, IPUpPOIbl U
obmectBa" (rpynmnoas paboTa)

2. IlpesenTtanuu 1 noxians! "OCHOBHBIE
HKOJIOTMYECKHE TPOOJIEMbI COBPEMEHHOCTH U MyTH
ux pemieHus" (pabota B MaJbIX IPyMIax)

3. Knnaccudukanronnas tadiua "CrnocoObl
palMoOHAIBHOTO UCTIOJIb30BAHMS TPUPOTHBIX
pecypcoB"

4. Pemenue keiica "Iyt CHM>KEHHS KOIMYECTBA
oTx0210B" (rpynmnosas paboTa)
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OcHoOBHbBIE IeYaTHbIE H3TaHUA

1. AnekcammHa W.IO. EcrtectBo3Hanue. 11 kmacc. ba3oBelil ypOBEHb.
YyeOuuk 1y1si 001eoopa3oBaTeNIbHBIX opranu3anuii - Anekcamuna W.1O. u ap. —
Mockga: U3natensctBo [Ipocsemenune, 2019. — 256 c.

2. Anekcammua W.FO. EcrtectBoznanme. YueObnmk mms 10 kmacca.
bazoBeiil ypoBeHb - Anekcammna W.1O. u gp. 9-e uzn. — Mocksa: M3npaTenscTBo
FOpaiit, 2022. — 330 c.

3. [Nabpuensu O.C., Octpoymon W.I'., Ilypsimea H.C., Cnagxkos C.A.,
CuBornazoB B.M. EcrectBo3nanue. ba3zoBeiii ypoBeHb. 10 ki.: yueOHUK. - M.:
Hpoda, 2019. — 334 c.

4. [Ma6puensn O.C., OctpoymoB WN.T'., Ilyperimea H.C., Cnankos C.A.,
CusornazoB B.U. EcrectBo3nanue. ba3oBblii ypoBens. 11 ki.: yueOHuK. - M.:
Hpoda, 2019. — 336 c.

5. ['ycetixanoB, M. K. EctecTBo3HaHue: y4eOHUK M MPAKTUKYM JJIS
cpennero mpodeccuonaapbHoro obpaszosanust / M. K. T'yceiixanoB. — 8- u3n.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 442 c.

6. Otroukuii, I'. II. EcrtecTBo3HaHue: y4eOHUK W MPAKTHKYM IS
cpeanero npodeccruonaaprHoro obpazosanus / I'. I1. Otroukuit; noa pegakuueit I
H. Ky3sMmenko. — Mocksa: U3narensctBo FOpaiit, 2022. — 380 c.

7. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHUK U TPAKTUKYM IS
cpeadero mnpodeccuoHanbHOro o6OpazoBanuss / M. C. CmwupnHoBa, M. B.
Boponenko, T. M. CmupnoBa. — 2-¢ uza. — Mocksa: U3znarenscTtBo FOpaiir,
2022. —330c.

JIeKTPOHHBIE U3TAHUSA

1. MamxkoBa, C. B. EcrectBo3nanme (boranmka. 3oosorus): y4deOHOE
nocoobue mns CIIO / C. B. MamxkoBa, E. WU. Pyausuckas. — Capatos:
[IpodobpazoBanue, 2019. — 147 c. — ISBN 978-5-4488-0745-9. — Tekcr:
AIIEKTPOHHBIN // DIEKTPpOHHBIA pecypc nudpoBoit obpazoarenbHol cpeas CI1IO
PROFo6pa3oBanue. — Pexxum nocrymna: EctectBo3nanue (boranmka. 3oomorus)
(profspo.ru)

2. EctecTBO3HaHue: y4eOHHMK MJig CpeAHEero mnpodeccHOoHaTIbHOTO
obpazoBanus / B. H. JlaBpunenko [u ap.]; nmox penaknuerd B. H. JlaBpunenko. —
5-e u3x., mepepad. u gom. — Mocksa: U3narensctBo HOpaiit, 2021. — 462 c. —
Pexum noctyna: https://urait.ru/bcode/483424.

19



3. Crpenbhuk, O. H. EcrecTBo3Hanue: ydyeOHOE TOCOOHE I CPETHETO
npodeccuonansaoro oopazosanus / O. H. Ctpenpank. — MockBa: U3gaTenbcTBO
FOpaiit, 2022. — 223 c. — Pexxum poctyma: https://urait.ru/bcode/489838.

I[OHOJIHI/ITeJILHLIe HCTOYHUKH

I. ["abpuensn, O. C. EcrtectBo3nanue. bazoBbiii ypoBenb. 10 kiacc.
Kuwura g yuurens, C. A. Cnaakos, U. IT'. Octpoymos, O. C. I'abpuensn: — M.:
Hpoda, 2019 — 418 c.

2. [Nabpuensn, O. C. EctectBo3Hanue. ba3oBwiii ypoBeHb. 11 kiacc:
kaura s yuurens / O. C. IN'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.:
Hpoda, 2019. — 314 c.

3. ['openoB, A. A. EctecTBo3HaHue: y4eOHOE MmocoOue sl CpEeIHEro
npodeccuoHanbHoro oopaszosanusi / A. A. I'openoB. — 4-e uzn., nepepad. u A0I.
— Mocksa: U3parensctBo FOpant, 2022. — 355 c.

4. EctecTBO3HaHue: y4eOHHMK I CpPEAHEro Mpo(ecCHOHATBHOrO
obOpazoBanus / B. H. JlaBpunenko [u ap.]; nox penaknueid B. H. JlaBpuHenko. —
5-e uzn., nepepad. u gon. — Mocksa: U3gatensctBo Opaiit, 2021. — 462 c.

3. Crpenbuuk, O. H. EcrecTBo3HaHue: yueOHOE TTOCOOUE NIJIsI CPETHETO

npodeccuonanbHoro oopazosanus / O. H. Crpensauk. — MockBa: M3gaTenscTBo
FOpaiit, 2022. — 223 c.

20



PazpaboTumnkm:

(MecTo paboThI)

(MecTo paboThI)

JKCHepThbI:

(mecTo paboThI)

(mecTO paboThI)

(3aHMMaemMast TOJKHOCTB)

(3aHMMaeMast I0JKHOCTB )

(3aHMMaemasi 10JHKHOCTB)

(3aHMMaeMast I0JKHOCTB)

(mHUIIIATBL, (HaMUITHS)

(vHUIMATBI, (haMUITHS)

(vHUIMANTB, (aMUTTUS)

(MHUIMAITBI, (aMUITHS)

21



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 498303153163862419047617439719797899236556763142
Bnageney CaTeiMoBa MpuHa BnaguMupoBHa

OeicTevTened C10.04.2023 no 09.04.2024



http://www.tcpdf.org

		2023-10-17T10:42:16+0500




