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1. HACHOPT PABOYEW TPOIPAMMBI OBIIEOBPA3OBATEJBLHOM
YYEBHOU JUCIUIIJIMHBI ECTECTBO3HAHHUE

1.1. O6aacTh NpuMeHEeHHUsI MPOrPaMMBbI

[Iporpamma  oOmieoOpa3zoBarenbHOM  yuyeOHOM  aucuumiuHsel  EcrecTBO3HaHUE
npenHa3HayeHa s oOydeHHs B TIpodecCHOHATbHBIX 00pa3oBaTeNbHBIX OpraHU3alUsX,
peaM3yIonmx 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero (TmojaHoro) oOmero oOpa3oBaHHs B
mpejesnax OCBOCHHS IPOrpaMMbl IMOATOTOBKHM crenuanuctoB cpeanero 3BeHa (IIIICC3) mo
CHeNHaTbHOCTH Ha 0a3e OoCHOBHOro oOmiero oOpasoBaHus. Pabowas mporpamma cocTaBieHa Ha
OCHOBE MPHUMEPHOI HporpamMmbl Mo AucUUIUIMHE EcTecTBO3HaHWE, C YYEeTOM TI'yMaHHUTapHOIO
npodwis nosydaemMoro npodeccruoHanbHoro odpaszoBanus B cootBerctBun ¢ ®I'OC CIIO mo
crenuanbHocTH 44.02.01 JlomkonsHOe 00pa3oBaHME, YKpYIHEHHas Tpymma CHelnuaaibHOCTEH
44.00.00 Iemaroruueckoe oOpa3oBaHUeE.

1.2. Mecto o00mEe0Opa3oBaTebHOI Y4Ye0HOl JAUCHMIUIMHBI B CTPYKType
NPOrpaMMbl MOATOTOBKHU CIENHATHUCTOB CPeHEro 3BeHa

OobmeoOpa3oBaTenpHas y4deOHas aucHumuinHa EcrecTBo3HaHHWe sABIsAETCS Y4eOHBIM
npeaMeToM obs3arenbHol npeaMeTHoi obnactu EctectBennbie Hayku @I'OC cpeanero obmiero
oOpazoBanus. OOmieoOpazoBarenbHas ydeOHas aucuuIuiMHa EcTtecTBO3HaHME H3ydaeTcsl B
obmieoOpazoBarenpHoM 1ukie y4deOHoro turana IIIICC3 wHa ©6a3e OCHOBHOrO 0OmIIETO
o0pa3oBaHusl C TMOJY4YCHHEM CpeAHero oOlmiero oOpa3oBaHUSs, SBISETCS TUCIUILUIMHON IO
BbIOOpPY U3 00s3aTEIbHBIX NPEIMETHBIX 00JaCTEH.

1.3. Hean u 3agaun 0011e00pa30BaTeJbHON Y4eOHOH AUCHUNIMHBI — TPeOOBAHUSA K
pe3yJibTaTaM OCBOCHHUs 0011e00pa30BaTe/IbHON Y4eOHOM JUCHHUILIMHBI:

OcBoenue cojaepkanusi 001eo0pa3zoBaTeabHON yueOHON nucuuiuinabl EcrecTBo3HaHME
obecreunBaeT JOCTUKEHNE 00YJAOIIUMHUCS CIEAYIONINX PEe3yIbTaTOB:

JUYHOCHIHBIX:

— YCTOWYMBBHIN WMHTEpEeC K HCTOPHHM U JOCTHIKEHHSM B OOJACTH E€CTECTBEHHBIX HAyYK,
YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHbIE HAYKH;

— TOTOBHOCTH K MIPOJOKEHUI0 00pa30BaHMsl, OBBIIICHUIO KBaTU(UKANKU B U30paHHON
npodheccuoHaNbHOM NeATENIbHOCTH C UCIIOJIb30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIM B OOJIACTH €CTECTBEHHBIX HAyK
JUIsL 4eloBeKa M 00IlecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOIMUYECKHUE JOCTHUKEHHS B 00JacTH
bu3KuKYM, XUMHUHM, OMOJOTMH JUIS TOBBIMICHUS COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOU MPO(dhecCHOHATLHOM e TEIbHOCTH;

— yMEHHE MPOAHATU3UPOBATh TEXHOTEHHBIC TMOCIEICTBUS IS OKPYXAIOUIeH Cpemsl,
OBITOBOW M IPOU3BOJICTBEHHOM JI€ATEILHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITENIbHO OOBIBaTh HOBBIE /7Sl c€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCTIOJIB30BAHUEM JIJISI 3TOTO JIOCTYITHBIX UCTOYHHKOB HH(OPMAIIHH;

— YMEHHE YIPaBIATh CBOCH MO3HABATENBHON NIEATEIHHOCTHIO, MPOBOJIUTH CAMOOILICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpAauBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B KOMaHJE MO PEIICHUIO
00mIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomMemHnuIx:

— OBJIQJICHHE YMEHHUSIMH U HaBBIKAMH PA3IMYHBIX BUIOB MO3HABATEIHLHOU AESITETLHOCTU
JUTSL U3yYEeHHS pa3HBIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MUPA;

— IpPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOMIOIEHUS, HAYYHOTO DKCIIEPHUMEHTA)
JUTSL I3YYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MHPA, C KOTOPHIMUA BO3HHUKAET
HEOOXOUMOCTh CTAJIKMBATHCS B MPOQEeCcCUOHATBHOM cdepe;

— yMEHHE OMNpeAeNsaTh LEeNU U 3a7aud JeATeIbHOCTH, BBIOMPATh CPEACTBA IS MX
JOCTHIKEHHS Ha TTPAKTHUKE;



— YMEHHE HCIOJb30BaTh PA3IUYHbIe UCTOUHUKU JJIS TOJYYEHHsS] €CTEeCTBEHHOHAYyYHOU
MH(POPMALIMHU U OLICHUBATh €€ J1I0CTOBEPHOCTD JJIS IOCTUKEHHUS TIOCTaBJICHHBIX 11€JIeH U 3a/1a4;

npeomemmuuix:

— c(hopMHUPOBAHHOCTh MIPEACTABICHUN O LIEJIOCTHOM COBPEMEHHOI €CTeCTBEHHOHAYYHOMH
KapTUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aUMOCBSI3H YEJIOBEKA, IPUPOAbI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaclITabax BeeneHHol;

— BJAJCHHE 3HAHUSAMH O HamOoJee BAKHBIX OTKPBITHUSX M JIOCTHKEHHUSAX B 00JacTu
€CTECTBO3HAHUS, OBJIUABIINX Ha 3BOJIOLMIO MPEICTABICHUHN O NMPUPOJIE, HA PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

— c(hOpMHUPOBAHHOCTb YMEHHS IPUMEHATh €CTECTBEHHOHAYYHble 3HAHUA s
OOBSICHEHUSI OKPY)KAIOIUX SBJICHUH, COXpaHEHUs 3J0pOBBs, oOecrmeyeHus Oe30ImacHOCTH
KHU3HEIEATENbHOCTH, OepesKHOro OTHOLICHHUS K IpUpoe, palnMoHaIBLHOIO
IPUPOIONIOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— Cc(OpPMHPOBAHHOCTb INPEACTABICHUNH O HAYYHOM METOJE IO3HAHMs IPUPOIBl U
CpeACTBaX M3YYEHUS MeramMupa, MaKpOMHUpa W MHKPOMHpA; BIQJICHHE IpHEMaMu
€CTeCTBEHHOHAYYHbIX HAOJIOJCHUH, OIBITOB, MCCIEJOBAaHUN M OLEHKH JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BJIQJICHUE IMOHATUHHBIM aNIapaToM €CTECTBEHHBIX HayK, MO3BOJISAIOLIMM I103HABaTh
MU, Y4aCTBOBaTh B JUCKYCCUSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BaTh PA3INYHbIE
UCTOYHUKHM HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCS K
coobmenusim CMU, coneprkaiium HayqHyr0 HH(OPMAIIHIO;

— c(OPMHPOBAHHOCTb YMEHUI MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMS IS
KaXX/IOTO 4eJIOBEKa HE3aBUCHMO OT €ro MPOo(eCcCHOHATBHON NeATEIbHOCTH, Pa3indarh (aKThl U
OLIEHKH, CPaBHUBATh OLICHOYHBIC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSAMM OLEHOK M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEN.

1.4. KoumuecTBO 4aCOB Ha OCBOEHHE NMPOrpaMMbl 001eo00pa3oBaTe/IbHON YueOHOi
AUCUMILTUHBI

MakcHUMajbHas yueOHas Harpyska oOydaromierocs — 87 4acoB, B TOM UHCIIE:

o0s3aTenbHas ayAuTOpHast yueOHast Harpy3ka oOyuatomierocst — 58 4acos;

caMoCTOATeNIbHAs paboTa o0yuarotierocst — 29 4acos.



2 CTPYKTYPA U COAEPXAHUE OBIIEOBPA3OBATEJBHON YYEBHOM

JUCHHUIIJIMHBI
2.1. O0Obem o0OuHIcOOpa3oBaATEIbHON Y4eOHOH IMCUMILUIMHBI M BHAbI Y4eOHOM
padoThI:
Bup yueOHoii padoThl Oobvem uacos 1 cemecmp
6cezo
1 2 3
MakcumasibHasi ydeOHasi HAarpy3ka (Bcero) 87 87
Oo0si3aTesqibHAst  ayAWTOpHast y4yeOHasi Harpyska 58 58
(Bcero)
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 38 38
PAKTUYECKHUE 3aHSTUS 20 20
CamocrosiTesibHas pabora o0yuaruierocs (Bcero) 29 29
B TOM YHCIIE:
BHEAYJIMTOPHAsl CAMOCTOSITENIbHAS 29 29
MOJTOTOBKA BBICTYIUICHHH IO 33JaHHBIM TeMaM,
BBINTOJIHEHHUE JIOMAIIHUX 33JJaHUH, TIOATOTOBKA K
KOHTpPOJIbHOM paboTe
Ilpomesicymounas ammecmayus Jughghepenyupos

anHwbll 3ayem




2.2 TemaTn4yeckuii IVIaH U cofieprkaHue 001e00pa30BaTeJbHOM Y4eOHOM! M CIHIIIHHbI

HaumenoBanue | Cogep:xkaHue ydeOHOro MaTepuasia, NPaKTHYECKUE 3aHATHS, CAMOCTOSITeJIbHAasA padoTa Oo0bem YpoBeHb
pa3aesioB M TeM | 00y4arommxcs 4acoB OCBOEHUS
1 2 3 4
1 cemecTp
I''TABA 1. ECTECTBO3HAHHUE U METO/IbI IOBHAHUSA MUPA
(10 knacc)
Coaep:xanue yueOHOTro MaTepuaJia
1. BBenenne B ecrecTBO3HaHMe. [Ipupoma — cpena oOuTaHMsT W HMCTOYHUK >KHU3HHM YEIOBEKA.
B3auMooTHOILIEHNs 4YelnoBeKa M MpPUPOAbl, MX Juanektuka. [Ipupona — HCTOYHMK TBOPYECKOTO
BJIOXHOBEHHSI JIeATENICH NCKYCCTBA. EcTecTBO3HAHNE — €IMHCTBO HAYK O mpupoje.Marepus u popmbl ee
cymectBoBaHus. Jluanexktuka ectecTBo3HaHuA. OCHOBHBIE 3Tanbl  ero pas3Butusa. llonstue o
€CTECTBO3HAHMM KaK CHCTEME HAy4YHbIX 3HAHUW O MPHUPOAE. DMIUPUUYECKHI YpPOBEHb HAYYHOTO
no3Hanus. Gopmbl MO3HAHUSA: HAYYHOE U HEHay4dHOoe. J[Ba ypOBHS Hay4HOr'O MO3HAHUS: SMIIUPUYECKUN U 2
Teopetndeckuii. [IoHsATHE 00 YMIUPUUECKOM YPOBHE HAYIHOTO MTO3HAHUS U ero MeTojax.Habmonenue u
SKCIepuMeHT. [umoTe3a W BHIBOA. MoJenupoBaHME KaK MeTOJ HAaydyHOTO No3HaHMs. Ilpomecc | 2
Tema 1. MOJICIUPOBAHUS U €r0 COCTaBHBIE YACTH: CYOBEKT, OOBEKT U MOJIEIb, OTPAXKAIOIIAsl OTHOIIEHUE MEXITY
EcrectBosnanme | 0 Ty MOJeJIel: MaTepHallbHble M 3HAKOBBIE. TE€OpEeTHUYECKUU YpPOBEHb HAy4YHOI'O IO3HAHUS.
| [TonaTue o0 TEOpPETHUUECKOM YpPOBHE HAYYHOTO IMO3HAHMS U €ro COCTABJISIIONIMX. MojaenupoBaHuE Ha
COBOKYITHOCTE TEOPETUUYECKOM ypPOBHE TIO3HAHUA M TUIBI Mojenel. Ponb MBICIEHHOrO JKCIIEpUMEHTa |
Hay4HBIX MaTEeMaTUYECKOr0 MOJICITMPOBAHMSI B CTAHOBJICHUH U PA3BUTHH €CTECTBEHHBIX HAYK.
3HAHMH O
npHpole I[pakTHyeckune 3aHATHSA:
1. buosorusi. buonornueckas cucTeMaTHKa H €€ BaXKHEHIIME TaKCOHb. buHOMUHaAIBHAsS
HoMmeHkiatypa. [lonsatue Buma. Cuctematuka kuBOTHbBIX. [loHATHEe moponbl. CucTeMaTuka pacTeHHI.
[Tonsitue copra.bronornueckas HOMEHKIaTypa — OCHOBA MPO(EeCCHOHATBHOM NI TEIbHOCTH. 2
2. Xumus. TpuBnanbHble Ha3BaHMs. PanuoHanbHas HOMEHKIarypa. MexayHapoaHash HOMEHKIIaTypa
NIOIMAK. Xumudeckue 31eMeHThl U MPOUCXOXKACHHE MX Ha3BaHWW. Kiaccudukaius HeOpraHUYeCKuX
BEIIECTB U MPHUHIIMITBI 00pa30BaHus WX Ha3BaHU®u3uka. Equauibl n3mepeHus (pU3ndeckux BETHMYUH
2

Ha Pycu. Eqununiel usmepenuss Gu3ndeckuxX BEIHMYMH B HEKOTOPHIX APYTHX CTpaHax. MexmyHapoHas
cuctema eauHull u3MepeHust ¢usnueckux BenuuMH — CH.OCHOBHbIE W MPOW3BOAHBIE EIMHUIIBI
n3Mmepenns ¢puznueckux enuunn CU.




CamocrosiTesibHasi padora:

1. SI3BIK ecTecTBO3ZHAHHS.

Tema 2.
EcrecTrBeHHOHAY
YHbIE IOHATHS,
3aKOHBI U
TeopHuu

Conep:kanue y4eOHOT0 MaTepuaJia

1. EcrecTBeHHOHAay4YHbIE NOHSATHS.

KonkperHsle ¥ aOCTpakTHble  €CTECTBEHHOHAy4yHble  IIOHATUS.  3aKOHBl  €CTECTBO3HAHUA.
EcrectBenHOHayuHbIe Teopun. OnucarenbHble TEOPUH B OOBSICHUTENbHBIE TeopuH. [Ipornosupyromas
pOJIb  €CTECTBEHHOHAyudHbIX Teopuil. EcrecrBeHHOHayyHas kapTuHa wmupa. Kaptunel wmwupa:
penuruosHas, ObITOBasi, XyJokecTBeHHas. EcTecTBeHHOHayuyHas kapTuHa Mupa. Jsomtonuss EHKM u ee
JTalbl: apUCTOTEJIEBCKUMA, HBIOTOHOBCKMM, SHWHINTEHHOBCKas peBosouus. IIpuHnunel noszHaHus B
€CTECTBO3HAHUM: COOTBETCTBUS, TOIIOJIHUTEIBHOCTH, IPUYUHHOCTH, CHMMETPHH.

HpaKaneCRue 3aHATHUA:

1. Mupsl, B KOTOpBIX MBI kuBeM. Kiaccudukamus MupoB (Meramup, MakKpOMHUpP, MHKPOMHP,
HaHOMHUp). ['paHUIIBI MUPOB U YCIOBHOCTb 3TUX T'paHull. [Ipubopsl A n3ydeHus MUPOB, UX HBOJIIOLIUS
oT cBeToBOro MuKkpockomna P. I'yka mo ckaHupymomero TyHHenbHOro mukpockona(CTM) m aTomHO-
cunoBoro mukpockona (ACM). MomnekynsipHOEe paclio3HaBaHUE W €ro POJb B MPUPOJIE U KUZHU
yenoBeka. Kommbroteps! Oynymero. KontposabsHas padora. EcrecTBo3HaHUE M METO/IBI IO3HAHUS MUPA

I')TABA II. MET'"AMUP

(10 xaacc)

Conep:xxanue yueOHOro MaTepuaJia

1. XpoHoJ10rusl ACTPOHOMHYECKHX NMPeJICTABJIEHUH U OTKPBITHIA:

TEOLIEHTPUUECKasl CUCTEMAa MHUpPA; aHTPOIIOLEHTPUYECKasi CUCTEMA MHpA; T'eJIUOLIEHTPUYECKas CUcTeEMa

mupa. ActpoHombl XVI—XIX BB. U uX BKJaJ B pa3Butue npeacranienuit o Beenennoit. Kocmosorus.

Bxnan oredecTBeHHON Hayku B MUPOBYIO Kocmosoruto. Ilpoucxo:knenme m crpoenmne BcesieHHOM.
Tema 3. ®dusndeckue SBICHHUS W 3aKOHBI, CBA3aHHBIE C MPOUCXOXKACHHEM U CTpoeHueM BceenenHoil. Dddext
YesioBek u Homutepa. 3akon Xa06sa. Teopust bonbiioro B3pbiBa. EAMHUIEI H3MEpEeHUsT KOCMUYECKHX PACCTOSHUI.
Bcesnennasn HebGecupie Tena. Co3Besnus. 3Be3nHbIe CKOTUICHUS. 3Be3/bl. [ImaneTsl. KoMeTsl, METEOPUTHI, aCTEPOUIBI.

2. Kak yvenoBek uzyuyaer meramup. IlepBeie Teneckomnsl u obOcepBaropun. Teneckomn-pedpaktop u
Teneckomn-peduiekTop. Pamuoreneckonsl U MeXIiaHeTHbIE cTaHuu. OpOuTanbHas acTPOHOMHYECKAs
o0cepBatopust (OAQO). 3akoHbl ABUKeHUsI HeOecHbIX Tel. [lepBriif 3akon Kemepa. Anoreit u nepureii.




XapakTepucTuku 3Juinnca: (okKalnbHOE paccTosHue, (HOKyc, OCbh, MOIYOCh, IKCHEHTPUCUTET. BTopoil u
TpeTuii 3akoHbl Kemuepa. 3akoH BceMUpHOTro TAroteHus. Kocmuuecknue ckopocT.

3. Coaneuynasi cucremMa u ee IuiaHeTrbl. CtpoeHue CojHEYHOM cuCTeMBbl, TuTaHeThl COJIHEYHOM
cuctembl. [Ipyrue cTpykTypHbl€ 35IeMEHTbl COJIHEYHOH CHUCTEMBI: CIIyTHUKU IUIAHET, acTEepOUbl,
KoMeThl, MeTeopuThl. CTpoenne 3emun. Jiutocdepa. BuyrpenHee ctpoeHre 3eMiIM U €€ XUMUYECKUI
coctaB. Ctpoenue u coctaB nuTocepbl. MuHepansl U TOpHbIE TOpoAbl. Pynsl. JIuTocdepHble TUINTHL
3emnerpsicenus. [llkana Puxtepa. MuTeHcuBHOCTH 3emieTrpsicenuil. llynamu. I'mapocdepa. Oxkeanbl u
mopsi. CocraB ruapocdepsl. MupoBoit okean. Mopsi. Hetunuunsie mopsi: CapraccoBo, Kacnmiickoe u
Apanbckoe. Tema MOpsl B IPOU3BEACHHUSIX MUPOBOM XYJ0KECTBEHHOM KYJIbTYPBI.

IIpakTH4yeckue 3aHATHS:

1. Atmocdepa. Iloroga. Atmocdepa u ee cocraB. BeptukanbHoe ctpoeHue armochepsl: Tpornocdepa,
cTparocdepa, me3ochepa, Tepmochepa, sxk3ochepa. CoctaB Boznyxa. O30HOBBIE ABIPHI U MAPHUKOBBIIA
s dekr. T[loroga u kimMar. AtmochepHoe naBienue. Berep. Atmocheproe mapnenue. Kecconnas u
BbICOTHAsi Oonie3Hb. [IUMKIOHBI M aHTULUKIOHBI. ATMoc]epHbie GpOHTHL. BeTpa M WX BHIBI: HIKBa,
cMepd, aHTHIIaccar, naccar, Opus, ¢peH, 6opa, CHpOKKO, MyCCOHBI, Tail()yHBI, yparansl, CMEpPYH, TOPHAIO.
HIkana bogopt

2. KourpoabHas padora: Meramup

CamocrosiTeibHas padora:

1. Tamaktuku. OOmue cBeaeHuss O TranakTukax. YepHele abIpbl. Kiaccuukanus rajgakTHK:
AJUIANITHYECKHE, CIUPAJIBHBIC, HEIIpaBUiIbHbIE, paguoranakTuki. Hama [Mamaktuka — Mueunsiit [1yTs.
KBazapsl. 3Be3abl. CosHue. 3Be3zpl, UX poxkacHue. CIEKTpasIbHbBII aHAIM3 — OCHOBA MCCIIENO0BaHUS
XUMHYECKOT'0 COCTaBa 3Be3/. XapaKTepUCTUKH U Kiaaccudukanus 38e3]. [Ipoucxoxnenue ConHua u ero
ctpoenue. CTpykTypa conHedHoi armocdepsl. CoTHEUHbIH BeTep.

2. Boanbl oxkeaHoB u mopeii. XUMHUYECKU COCTaB MOPCKOM M OKeaHWdeckou Bojbl. [Ipommie. Jlen B
okeaHe. ['pennannnsa. Antapkruaa. J[Buxenue Bog Muposoro okeana. IIpwimBel u oTiimBel. Mopckue
tedeHus. Tunbl knumara. Boabl cymm. Bonsl cymm u ux kinaccudukanus. Pomnuku. Ieitzepsl.
MunepanbHble BoAbl U uX Kiaccuduxamus. IIpodnema npecHoit Boasl. O3epo baiikan. KapcTtoBbie
SBJICHUS M 00pa30BaHHE CTATAKTUTOB M CTAJarMUTOB. AHOMAaJIbHBIE CBOWMCTBA BOJABI M HUX 3HAUECHHUE B
npupoje.BaaxkHocTs Bo3ayxa. Bnaxuocts Bo3ayxa. [Icuxpomerp u rurpomerp. Touka pocsl. Obiaka,
ux (opmbl U pazMepsl. Tyman. Ocanku 1 ux Tunsl. Pagyra.

I'TABA I11. MAKPOMMWMP




(10 xnacc)

Tema 4. ) Kusnp,
NPU3HAKHU
JKHBOT0 U X
OTHOCHTEJIbHOCT
b.

Conep:kanue y4eOHOT0 MaTepuaJia

1. OcHOBHBIE CBOICTBA KHMBOI0 OPraHM3Ma: EIWHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB,
CaMOBOCIIPOU3BEJICHNE, HACJIEICTBEHHOCTh, HW3MEHYMBOCTh, PA3BUTHE M POCT, Pa3IpakKUMOCTh,
JUCKPETHOCTh M IEJIOCTHOCTh, YHEPro3aBUCUMOCTh. ZKHBbIe CHCTEMbl KAK CAMOYNPABJSIOLIHNECS,
caMoperyJupyiuecsi, CaMOOpraHu3ywIiuecs cucreMbl. Tpu Hauyana TepMmoauHaMuku. [loHsTHE
SHTPOIIHH.

2. Ilpoucxoxaenue xu3Hu Ha 3emie. OCHOBHBIE THUIOTE3bl MPOUCXOKIACHUSA >KU3HUM Ha 3emiie:
KpEaIMoHN3M, THIIOTe3a CaMOTIPON3BOIBHOTO 3aPOXKICHUS )KU3HU U3 HEXXHBOTO, KOHIICTIIIUS OHOTeHEe3a,
TUIIOTE3a MaHCIIePMUMU.

['unore3a NMPOUCXOXKICHUSA KU3HHU IyTeM OMOXUMHUYECKOM 3BOJIONUHU. [[uCKyccuss O BO3MOXKHOCTH
CYIIIECTBOBAHMS BHE3EMHBIX ITMBUIIM3AIIMH.

HpaKaneCRue 3aHATHUA:

1. XuMnuyeckuii coCTaB KJAETKH. XUMHUYECKas OpraHu3alus KJICTKA Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoanemeHTbl. MUKpO3seMeHThl. MOJIEKYyIsSpHBIM YPOBEHb XUMHYECKOM OpraHU3alyvu
kieTku. Heopranuueckue coenuHenus kieTku. Boga u ee posb. MunepanbHble coinu. OpraHuyeckue
BEIIECTBA KJIETKU. Y POBHM OpPraHu3auuu ;ku3Hu. KierouHslil ypoBeHb OpraHu3aiuu >KM3HU Ha 3emJie.
TkaHeBblii ypoBeHb. TuUNbl TKaHeW XUBOTHBIX M pacTeHM. OpraHHblli ypoBeHb. (OpraHu3MEHHBII
ypoBeHb. [lomynsimoHHO-BHA0OBON YpOBEeHb. buoreorneHoTnyecknii ypoBeHb. buorieno3. buochepnsriit
ypoBeHb. IIpokapuorsl U dykapuothl. baktepun u ux kinaccudukanus: mo Gopme, Mo TUMY MUTAHUS,
[0 OTHOIIEHHUIO K KHuciopoay. OcoOeHHOCTH CTpOEHUs OaKTepud W UX KU3HEAesITeabHOCTU. Ponb
OakTepuii B npuUpoAe M JKU3HU dYenoBeka. l[lmaHoOakTepuum M OCOOEHHOCTM MX CTPOCHUSA U
Ku3HeaesTenbHocTH. Ponp mnmanoOaktepuil B mpupone. CTpoeHue KieTku 3ykapuoT. Kierounas
Teopusi. IIpocreiime. Bupycol. Kierounas teopuss u ee mnonoxxkenus. IIpocreiimme: XTyTHKOBEHIE,
pecCHUYHBIE, aMeOOuAHbIE. 3HAUEHHE TPOCTEHIINX B MIPUPOJIE U KU3HU YETIOBEKa.

CamocrosiTesibHas padora:

1. Munepanpabie conmu. OpraHuueckwe BemecTBa KiIeTkH. Bupycbl. CTpoeHHE W OCOOCHHOCTH
KHU3HEIeATEILHOCTH BUpPYCcOB. BupycHsie 3a6oneBanus uenoseka. BUY u CIIN/. I'puGs1. Pons rpu6os B
IIPUPOJIE U B XO35UCTBE YEIIOBEKA.

Coaep:xanue yueOHOro MaTepuaJia

1. Dxoaoruueckue cucrembl. Ilonsarue skocucrembl. buoror. buoneHno3. buoreoleHos. OTmnuus
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Tema 5. OcHOBBI
JIKOJIOTHH

OuoreoreHo3a OT »KocucTeMbl. HecTaOuiabHble M CTaOWIbHBIE SKOCUCTEMBI. THUIOJOTHSA >KHUBBIX
OpPTaHU3MOB 3KOCHUCTEMBIL: MIPOYIIEHTHI, KOHCYMEHTHI, peayleHThl. ABTOTpO(dEI. ['eTepoTpodsl. [TonsTHe
0 MHUIIEBBIX IeMsIX OuoreoneHo3a. buonornyeckuii KpyroBopoT BEIIECTBA B IPUPO/IE.

2. TlonsitTue OMOJIOTHYECKOI IBOMIONUH. [[TUTETHPHOCTh, HEOOPATUMBIA XapakTep, HAMPaABICHHOCTH
sBosold. OCHOBHBIEC HAaIpaBliEHUs 3BOJIIOLMH. buonormdeckuit nporpecc. buonoruueckuit perpecc.
AHTpPONIOTE€HE3 U €r0 3TAlBbI.

HpaKaneCRne 3aHATHUA:

1. IInmeBble menu. JKOJOTHs. JKoJorudeckue (paxropbl. [lumesas uens. J[Ba OCHOBHBIX THIIA
TPOPUYECKUX LIeTIeH — TMacTOUIIHbIe W JeTpuTHBIC. [luimeBas ceTh. DKOJIOTHYECKHUE MHUPAMHMIBI.
[Tonstne 06 skomoruu. OCHOBHBIE MPOOIEMBI JKOJOTUU. JKOJIOTUYECKHE (DAKTOphI: aOMOTHYECKHE,
OMOTHYECKHE, aHTPOIIOTCHHBIC. JBOJIONHMOHHAsI Teopus. [Ipearnochulku co3MaHus SBOJIOIMOHHON
teopun Y. JlapBuna. Jlormueckass cTpykTypa AapBuHu3Ma. CHHTETHYECKass TEOpPHUsS HBOJIOLHUU.
Muxkposomonus. BugoobpazoBanue. MakposBomronusi. JIBHKYIIHE CHIIBI BOJIIOLMH: MYTallMOHHBIN
IIPOLIECC, TMONYJSALIUOHHbIE BOJHBI, H30JA1UsA. DOpMBI €cTeCTBEHHOro oT0opa: CTaOUIU3HUPYIOIIUH,
JIBUXKYUIUH, TU3PYIITUBHBIH.

CamocrosiTesibHasA padora:

1. Ocobennoctn kaumatra Poccun. 30Ha apKTHYeCKHX MYCThbIHb, TYHAP M JiecoTynap. Kmmmar
Poccun. Ilpuponno-kinmarudeckue 30HbI Poccuu. PasHooOpasume U mpUCHOCOOJEHHOCTh KUBBIX
OpPraHU3MOB K TOM WM MHOU MPUPOAHO-KIMMATHYECKON 30HE.

2.buocdepa. buochepa u ee rpanunbl. Kounenmus sBomronuun O6mochepsr B. WM. Bepnanckoro.
Hoocepa. Texnochepa. OcHOBHblIE TMOAXOABI B y4yeHUH O Ouochepe: dHEPreTUUYECKUH,
OroreoXuMuUecKui, HHPOPMAIIMOHHBIM, MTPOCTPAaHCTBEHHO-BPEMEHHON, HOOC(hEpHbIi, JKomoruyeckue
po0JIEMbI YEI0BEYECTBA.

Tema 6. CBer

Coaep:xanue yueOHOro MaTepuaJia

1. DaexkTpomarauTHass npupoaa csera. Cper. Pa3Butue npeAcTaBieHU O MPUPOJE CBETA.
DnekTpoMarHuTHoe u3nydenue. Jlimmaa BomHbl. YactoTa konebanuii. [llkana 3JeKTpOMarHUTHBIX BOJIH.
[-JIlyun, pEHTTEHOBCKOE W3Iy4YC€HHE, YIbTPaQHUOIETOBOE W3IY4YCHHE, BHIUMOE H3IIy4CHHE,
nH(]paKpacHOE U3ITYYCHHUE U UX POJIb B IPUPOJIE W )KU3HU YEIIOBEKA.

IIpakTHYeckne 3aHATHSA:
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1. CBer u l'lpI/ICHOCOﬁJ'IeHHOCTL K HEMY KUBbLIX OpPraHu3mMoB. Bausaue cpera Ha OpraHu3anuro
JKU3HCHHOI'O IUKJIa  OPraHru3MoOB. BI/IOpI/ITMBI. doTocuHTE3. KJ'IaCCI/I(bI/IKaI_[I/IH paCTeHI/Iﬁ Ha
CBGTOJHO6I/IBBIC, TCHEIIO0MBBIC U TECHEBBIHOCIIMBEIC. q)OTOTpOHI/BM. 3HaueHHE CBETa AJI1 OpUCHTAIUU
JKMBBIX CYIICCTB B IIPOCTPAHCTBE. buomomuHecieHIINS U e POJIb B )KU3HU )KUBOTHBIX.

CamocrosiTesibHast padora:

1. OnrTuueckue cBoiicTBa cBera. J[BolicTBeHHas mpupojaa cBera. @OTOH. 3aKOHBI OTPaKEHUS U
npesomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTelNlb MpesioMiieHus. PakTopbl, BIMAIOIINE HA NTOKA3aTelb
MpeOMIICHUS: IPUPOA BEIIECTBA, TEMIIEpaTypa, JUIMHA BOJIHBI Magarouiero u3nyyeHus. Pedpakromerp.
Hucnepcust, nudpakuus U uHTEpEpeHIns cBeTa

Coaep:xxanue yueOHOro MaTepuaJia

1. TensioBoe paBHoBecue. Temmneparypa. Bropoe Hauano TepmoanHamuku. KoaudecTBO TEMIOTHI.
Tennoemkocts. TeroBoe paBHOBecHwe. TepMoauHAMUUECKHE CHUCTEMBI TPEX THUIIOB: M30JIMPOBAHHEIE,
3aKpBITHIE M OTKPBITHIE. TemnepaTypa Kak mapameTp COCTOSTHUS TEPMOIMHAMUYECKON CUCTEMBI.

IIpakTH4eckne 3aHATHA:

1. Temnepatypa u npucnoco0J1eHHOCTb K Hell ’KUBbIX OPraHNU3MOB.
Tepmoperynsanus B KUBON npupone. Termronpoaykuus M Temiooraada. MexaHu3mbl TEPMOPETYIISLHANA

Tema 7.

Temmnepatypa KUBOTHBIX M pacTteHuil. Temmeparypa Tena yenoBeka M ee (uznosiornyeckas poib. Knaccuduxanums
JKUBOTHBIX IO TEMIIEPAaTYpHOMY pPEXKHUMY HAroMOMOTEpMHBIE, MOWKWIOTEPMHBIE U T€TEPOTEPMHBIE.
Knaccugukanuss OpraHu3MoB 1O TeMIEpaTypHOMY HHTepBaly oOOWUTaHMs. AKKIMMaTH3alUs.
TemnepaTypHBIi peKUM.
CamocrosiTenbHas padora:
1. BHyTpeHHssI 3Heprusi MaKpOCKONMYECKOW cHCTeMbl. TepMOOMHAMHMKa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHss »HEprus TEpMOAMHAMHUYECKOM cucTeMbl. llepBoe Haudano TepMOIMHAMHKHU.
Tennonepenava. TermonpoBogHoCTh. KOHBEKIMA: €CTECTBEHHass W IPUHYJIWTENbHAasd. TeroBoe
U3ITyYEHUE.

Tema 8. Boxa Conep:xanue yueOHOro MaTepuaJia
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1. Crtpoenue MoJieKyJabl U (pu3NYecKne cBOMCTBa BOAbI. CTpoeHUE MOJIEKYJbl BO/Abl. Boja kak
pactBoputenb. dusnueckue cBOICTBa BOABI: aHOMajlbHas TEMIIEPATypHas 3aBUCHUMOCTbH IUIOTHOCTH
BOJIbI; BBICOKOE IIOBEPXHOCTHOE HATSKEHUE BOJBI; aHOMAJIbHO BBICOKHE 3HAUYCHUS TEMIIEPATyp KUIICHHUS
U TUTaBJICHHSI BOJIBI; BBICOKOE 3HAUCHHE TETJIOEMKOCTH BOJbI. 3HaUCHHUE (PU3MUECKUX CBOWCTB BOJBI JJIS
IIPUPOJIBIL.

2. Bona — a0uoruyeckuii (pakTop B kM3HM pacTeHmii. Ponp Boabl B Omocdepe: KonbiOenb
XKHU3HH, cpelja OOUTaHMsl, YYACTHUK OMOXMMHYECKHX IPOLECCOB, YYACTHHK CO3JaHMs OMOI€OL€HO30B,
peryyiarop KiMMara Ha IiaHere. [Maponu3 OpraHM4eckuxX BEIECTB B JKUBBIX OpraHu3Max.
Knaccugukanus pacTeHuil 0 OTHOIIEHUIO K KOJIMYECTBY BOJABI B OKPYXKAIOLIEH cpene: ruiaTo(UThl,
rUIPOGUTHL, TUTPODUTHI, ME30(UTHI, KCEPOPHTHI.

HpaKaneCRue 3aHATHUA:

1. XuMu4yeckue cBoiicrBa Boabl. B3aumonelicTsrue Boabl ¢ MeTajUlaMu. B3aumMoneicTBrue BOABI C
okcunamu. I'mapararus. B3aumoneiictBue Boabl ¢ coiisiMu. ['uaponus. Pasnoxxenue Boapl. [lonstue o6
AJIeKTposIn3e U (HOTOIH3E.

CamocrosiTesibHas padora:

1. PacrBopumocts. pH kak mokazareib cpeabl pacTBopa. PacTBOpUMOCTh U €€ KOJINYECTBEHHAs
XapaKTepUCTUKa — KO3(P(UIUEHT pacTBOpUMOCTH. MaccoBas [0Jii pacTBOPEHHOI'O BELIECTBA B
pactBope. Boga kak amdonut. Ilonstue pH pactBopa. 3nauenne pH B mnpupozge. 3Hauenus pH
(U3HOIOrMUECKUX KUJKOCTEH YelloBEeKa B HOpME.

2. DuexktpoauTHyeckass auccouuanus. OCHOBHbIE TIOJOXEHHUS TEOPUU  AJNEKTPOIUTUYECKOM
nuccormanuun  (TOl). Dnextponutsl w1 HednekTposuThl. Kiaccudukaiuss HOHOB MO  pa3IUYHBIM
OCHOBaHUSM. MeXaHNU3Mbl JUCCOLMALUH IEKTPOJUTOB C Pa3HBIM THUIIOM XUMHYECKON cBA3U. CTeneHb
AIEKTPOJIUTHYECKON aucconuanyu. Coyii, KUCIOTHI U OCHOBaHUs B cBeTe TO/I.

Tema 9.

Conep:xxanue yueOHOro MaTepuaJia
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IKO0JIOTHYECKHE
(axTops!

1. Cosenoctr kak aouoruueckuii ¢axkrop. Comu. Krnaccudukamus coneir. HaumbGomee
pacrpocTpaHeHHbIE KUCIIbIE COJIM, UX puMeHeHune. JKectkocTb Boabl. Colll Kak MUHEPAIo00pasyromme
BeniectBa. Conu — abuotudeckuii pakrop. [IprucnocobieHHOCTh pacTeHUH U JKUBOTHBIX K Pa3IMYHOMY
cojieBOMYy pexuMmy. BnusHue comm Ha opranusm uenoBeka.llouBa kak aOumormueckmii gaxrop.
[Tonstue o nouBe u kiaccudukanus noys. [Iporecc mouBooOpazoBaHus. 3HaUEHUE MTOYBBI B IPUPOJIE U
KU3HH 4YeJIOBEeKa: cpeAa OOMTaHUS >KUBBIX OPraHM3MOB; SKOHOMHYECKOE 3HAueHHUe, o0yagaer
IUIOZIOPOJIMEM, OKAa3bIBAET CYIECTBEHHOE BIIMSHHME Ha COCTaB M CBOICTBa Bcell ruapocdepsl 3emi,
SBIISICTCS TJIAaBHBIM PETYJIATOPOM cocTaBa arMochepsl 3eMiln, BaKHEHIINIT KOMITIOHEHT OMOTe0IeHO3a.

2. buopurMmbl. Tunsl OMOpUTMOB: Qu3MOIOTHYECKUE U dKoJorndeckue. [Ipumepsl pa3IUyHBIX TUIIOB
OMOpUTMOB y pacTeHud U KUBOTHBIX. Doromepuonusm. buoputmbl denoBeka. JIUCHHXPOHHU3M.
buornueckne (Qakroppl  okpy:kaomeil  cpeabl. buotuueckue  ¢akropel.  buornyeckue
B3aMMOOTHOUIEHHUSI MEXJy OpraHu3MaMU: KOHKYPEHIIMS, XHUIIHUYECTBO, CHUMOMO3, Napa3suTHU3M.
[Tpumepsl OGMOTUYECKUX B3aUMOOTHOLIEHUH B IPUPOJE.

3. KonTpoJabHasi pabora: Makpomup

CamocrosiTesibHasA padora:

1. MonsaTusa npocrpancTBa u Bpemenu. [IpoctpancTBo u Bpems B Kiaccuueckoil Mexanuke HproToHa.
AbcomoTHOoe — mpocTpaHcTBO.  OJIHOPOAHOCTH — MpocTpaHCcTBa.  M30TpomHOCTH  MPOCTpaHCTBA.
WuepunanpHas cucTteMa oTcueTa W mepBblii 3akoH HpioTona. IIpeoOpazoBanus [Manuies u mpuHIMI
oTHocutenbHOCTH [ammnes. A6comotHoe Bpems. CrnenuanbHas Teopusi otHocutensHocTH (CTO). [IBa
noctynarta CTO u ocHOBHBIE CIEICTBUS, BhITeKaromue u3 Hux. O6mmas teopus otHocutenbHocT (OTO).
2. Cnoco0bl nepenayu uHopManuu B KuUBOii nmpupoae. IlepBas u BTOpasi CHTHAJIbHBIE CHCTEMBI.
OO6men uHpoOpMaluell Ha pa3IUYHBIX YPOBHSX OpraHW3alld >KW3HU. Peakiuum MaTpuyHOTO CHUHTE3a.
®aronurtos. Peduexc. Dronorus. Undopmanus u yejsoBek. Bo3HUKHOBEHHE U Pa3BUTHE HOCUTENCH
uH(pOpMAIIMK ¢ TPEBHEUIINX BPEMEH JI0 HAIIETO BPEMEHH. DBOIIOLHS COBPEMEHHBIX WH(OPMAIIMOHHBIX

pECYpCOB.

I'JTIABA III. MUKPOMMUP

(11 kaacce)

CopaepxxaHue y4yeOHOro MaTepuasa
Tema 10 1. CucremaTnuyeckoe MOJIO:KeHHE 4YeJI0BEKa B MHPe KMBOTHBIX. brornormueckas kiaccudukanus
quOBeK' " ero yenoBeka. [IpsaMoxoxkaeHne 1 ero BIMsHUE Ha CKeJeT YeloBeKa. Pyka — opran u npoayKT Tpyaa.
310poBbe Pa3zutue depema u TOJNOBHOTO Mo3ra uenoBeka. llepBas u BTOpass CHUTHaJIbHBIE CHUCTEMBI.

buocouunansHas npupoja yenoBeka.
2. T'eHeTuka 4e0BeKa U MeToAbl ee n3yyeHusl. OCHOBHBIC TIOHSTHSI TE€HETUKH: HACJIEICTBEHHOCTb,
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U3MCHYMBOCTD, T€H, XPOMOCOMBI, MyTalllH, TEHOM, TeHOTHUII, PEHOTHUII, JOMHUHUPYIOIIHE U PEIIECCUBHBIC
npusHakd. ['eHOM uenoBeka u ero pacindposka. [IpakTuyeckoe 3HaYCHHUE U3YyUSHHsI TEHOMA YeI0BEKa.
Meroapl M3ydeHHs TCHETHKH 4elIOBeKa: TIEHEaJOrn4eCKuil, OJM3HEIOBbIA, [UTOr€HETHYCCKHUI.
['eHeTnyeckue 3a00JICBaHKS YEIOBEKA.

3. ®usuka vesnoBeka. CKeleT ¢ TOYKH 3peHUss (HU3NUECKOro MOHITUS O pbruare. KpoBooOpaiieHue B
CBETE TUIPOJAMHAMHUKH: IyJbC, KpoBsHOE AaBieHue. Auddysus kak ocHoBa popMHUpPOBaHUS MEPBHUHON
U BTOPUYHOW MOYH B TOYKAX, a TAK)KE ra3000MeHa B TKAHIX M JETKUX. TepMOperyssiius ¢ MOMOIIbLI0
KOXH ITYTEM TCIUIONPOBOJHOCTH, KOHBCKIIMU, U3JIYUCHUSA W HCIIAPCHHA BOIBI. BHCKTPOI[I/IHaMI/I‘{eCKaH
IpUpOJIa TIepeadll HEPBHBIX UMITYIbCOB. ONTHYECKas CHCTEMa 3pSHHUs. AKYCTHYECKas CUCTeMa CliyXa 1
roJ1I0co00pa3oBaHMe.

IIpakTH4yecKkue 3aHATHS:

1. Xumus yesoBeka. XUMUYECKHI COCTAB TeJla YEIOBEKA: 3JIEMEHTHI M BEIIECTBA, UX KIIACCH(pHUKAIUs
U 3HadyeHue. Bona, ee pyHkunu. BonHelil 6anaHc B opraHusMe 4yeaoBeka. MUHepaabHbIE BEIECTBA M X
pOib B KM3HEIEATEIbHOCTH OpraHu3Ma YelloBeKa. 3a00JeBaHMsA, CBA3aHHBIE C HENOCTATKOM HIIU
U30BITKOM HEKOTOPBIX XMMMYECKMX OJJIEMEHTOB B oOpraHu3Mme denoBeka. CyToyHas MOTpeOHOCTh
YyeJloBeKa B BUTAMUHAX W UX OCHOBHble (pyHkumu. Knaccudukanus utamuHOB. BopopactBopumbie
BUTaMUHBl Ha mnpumepe BuTamuHa C. JKupopacTBOopuMBIE BUTaMHUHBI Ha IIpUMEpEe BUTaMHHA A.
I'opmonbl. HepBHas u ryMopasibHasi peryJisiliiyi MpOLECCOB KU3HEAEATEIbHOCTH OpraHu3Ma. [ opMOHBI
KaK TpPOJYKThI, BbIpabaTbIBacMble >Kelle3aMu BHYTpeHHell cekpenuu. Knaccuukanus TrOpMOHOB MO
JKeje3aM, KOTOpbIE UX MPOIYLHMPYIOT, U MO XUMHUYecKor mpupone. CpolicTBa ropMoHOB. MHCYIMH Kak
TOpMOH O€NKOBOH MNpHUponbl. AJpPEHATMH Kak TOPMOH aMHHOKUCIOTHON mnpuponsl. CTepouaHble
TOPMOHBI Ha MPUMEPE MOJIOBBIX. | unep- U runoQyHKIMs JKejle3 BHYTPEHHEH CeKpeluu.

CamocrosiTenbHas padora:
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1. ButamuHbl 1 jJekapcTBa. VcTOpHs OTKPHITHS BUTAMUHOB. BUTaMUHBI KaKk OMOJIOTHYECKN aKTHBHBIC
BellecTBa. boie3HH, BbI3BAHHBIE HEJOCTAaTKOM MM U30BITKOM BHUTaMHUHOB: aBUTaMHHO3BI,
THIIOBUTAMHUHO3BI, THIIEPBUTAMUHO3BL. KpaTkue cBeieHus 0 3apOKICHUN U Pa3BUTHH (HapMaKOJIOTHH.
Knaccudukanus nekapcTBEHHBIX CPEICTB IO arperaTHOMY COCTOSIHUIO: JKHJIKHE, TBEpAble, MSTKHUE.
Anxamounel. Bakuuabel.  XuMHOTEpaneBTHYECKHWE TpenapaTrsl. AHTHOMOTHKH. Hapkormueckue
npenaparsl. Hapkomanus u ee mnocienctBus. ONTUMAaNbHBIA PEXUM HPUMEHEHUS JIEKAPCTBEHHBIX
IIpEnapaToB.

2. 3nopoBblii 00pa3 ku3Hu. Ousnyeckue 310pOBbE U €ro Kpurepuu. [lcuxmdyeckoe 370pOBbE U €T0
KpuTepun. HpaBCTBEHHOE 3/10POBbE M €r0 KpUTEPUH. Tpu OCHOBHBIE COCTABISIONIME 30POBOTO 00pa3a
KU3HU: PEXHUM IHs, MPaBUIbHOE MHUTaHUE, (PU3MYecKas aKTUBHOCTb U 3aHITHE CHOPTOM. DakTophl,
BIIUSIIOLIME Ha 3JI0POBBE YEJIOBEKA: OKpYXarollas cpeaa, NpouiaakTH4ecKas BaKIUHAIMs, CTPECCHI,
BpEIHBIC MPUBBIYKU. AJIKOTOJIM3M U €ro nociaeAcTBusa. HapkoMaHus u ee mociencTBus.

3. dusuka Ha cayxde 310pOBbS 4Ye0BeKa. AHTPOIOMETpPUS: HU3MEpPEHUE JJIMHBI U Macchl Teja,
COUPOMETpUS W >KU3HEHHAs E€MKOCTb JIeTKMX. TeruioBble M3MepeHus W Temorepanus. V3mepenue
apTepHalIbHOTO J1aBJeHUs. [ MIEepTOHMS U TMIOTOHMS. Y IbTPa3BYKOBasl JUArHOCTHKA U T€paIusl.

Onekrporepanus. JlazepHas Tepanusi. MarHUTHBIN pe30HAHC U peHTreHoauarnoctuka. dmooporpadusi.
Tomorpadusi.

Bcero

87
IIpome:xxyTouyHas arTecranus B popme 1u(ppepeHIHPOBAHHOIO 3a4€Ta

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yUEOHOT0 MaTepHaa UCIONb3YIOTCS CIEAYIOINE 0003HAYCHHUS:

1. — 03HAaKOMHUTENIbHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);

2. — penpoAYKTHUBHBIHN (BBIIIOJIHEHUE AEATEIBHOCTU M0 00pa3Ily, UHCTPYKIIUN WIH MTOJI PYKOBOJICTBOM);

3. — IpOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBIIIOJHEHHE JAEATEIIbHOCTH, pellieHHe MPOOIEeMHBIX 3aj1a4)
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3. YCJIOBUs PEAJIM3ALIMU ITPOI'PAMMBbI OBIIIEOBPA3OBATEJBLHON
YYEBHOU JUCIIUITJIMHBI

HpI/I BO3HMKHOBEHUU OCOOBIX OOCTOSTENLCTB OCBOECHHUE JUCHUITIINHBI EcrecTBO3HAHME
OCYHICCTBIIACTCA C NPUMCHCHUCM SJICKTPOHHOI'O 06yquI/151 nu JUCTaHIIMOHHBIX
06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

3.1. TpeboBaHUI K MHHHMMAJIbHOMY MATEePHAJLHO-TEXHHYECKOMY oOecrneyeHuIo
peajin3aluu 001eo0pa3oBaTeIbHOM TUCHMIIIHHBI

Peanuzanus oOuieo6pa3oBarenbHON yueOHONW TUCIUIUIMHBI OCYHIECTBIIAETCA B yueOHOM
kaOuHeTe Qu3nonoruu, anaromuu W rturueHsl Ne 108 (423806, Pecnyonmuka Tatapcran
(Tarapcran), r. Habepesxxubie Yennsl, mep. JKene3Hoa0poKHUKOB, 1. 9A)

OcHamieHHOCTh yueOHOro KabuueTta Qusmnonoruu, anaromud W TurueHsl (Ne 108):
yuebHasi MebOenb, JA0CKa, KOMIIBIOTEp, MPOEKTOp, MHTEPAaKTHBHAs JOCKa, yueOHO-HarJsigHbIe
nocoous.

JInieH3nOHHOE MPOrpaMMHOE OOecTieUeHue:

AnTHBHpYCcHOE mporpammHoe obecnieuenne Kaspersky Endpoint Security ais Ousneca -
Cranpaptabeiii Band T: 250-499 Node 1 year Educational Renewal License: JloroBop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : JloroBop

Ne 2020.13967 ot «27» urong 2020.

3.2. Y4yeOHO-MeTOAMYECKOe W HMH(OPMAIMOHHOE oO0ecriedyeHUe MPOrpPaMMbl
o0meoOpa3zoBaTe/ibHOM YUeOHOI JMCIHUIIIUHBI

OcHoBHas yueOHas 1uTepaTypa

1. EcrectBo3HaHue. 10 xnacc: OnekrponHas  ¢opma  yueOHHMKA IS
o0mieo0pa3oBaTeIbHbBIX OpraHu3anuii: 0a3oBblii ypoBens/ [UM. FO. Anekcammna u ap.]; mojg
penakuueit U. 0. Anekcammnoi. - 6-e us., nepepad. — Mocksa : IIpocsemenue, 2019. - 272
c.: uil. - (Cepus "Jlabupunt")  rpug

2. EctectBo3HaHue. 11 KJ1acc: OneKTpoHHas dopma  yueOHMKA 1A
oOmieo0pa3oBaTenbHBIX OpraHuzanuii: 0a3oBbiii ypoBens/ [U. HO. Anekcammua, K. B.
lamaktonos, A. B. Jlsanues, M. A. Illlartanos]; nox penakmueit M. FO. Anekcammnoii. - 6-¢
u31., nepepad. — Mockaa : [Ipocsemenue, 2019. - 255 c. : un. - (Cepus "JIabupunt") rpud

JlononHutenpHas yueOHas IuTeparypa

1. Bamsguckuii, C. W.EcrecTBo3HaHue : Yy4eOHWK U TPAKTHUKYM JUISI CPEIHETO
npodeccuonansHoro obpazoanus / C. M. Bansuckuii. — MockBa : M3garensctBo FOpaiir,
2019. — 367 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09150-2. — Teker :
anekTpoHHbIH / DBC FOpaiit [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmmpnoBa, M. C. EctecTBo3HaHHMe : yYeOHMK W TPAKTHKYM [IJII CPEIHETO
npodeccuonansHoro obpazosanus / M. C. CmupnoBa, M. B. HexmonoBa, T. M. CmupHOBa. —
2-e mw3n. — MockBa : UszmarensctBo HOpaiit, 2019. — 332 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-09495-4. — Texct : anektponusit // DbC FOpaiit [caiiT]. —
URL : https://biblio-online.ru/bcode/433393

CrnpaBouHo-Oubnorpapuveckie u3aanus

bubnuorpaduyeckue uznanus

1. By3 Ha cTpanunax nepuogudeckoit neyaru: Mcropus u coppemennocts (1992-2015) :
oubnuorpaduueckuit ykaszarensb / coctaButenu I'. A. IlerpoBa; nox penakiueit M. b.
JlapuonoBoit; oTB. 3a Beimyck M. b. JlapnonoBa .— Habepesxxubie Uennsl : HUCIITP, 2015 .—
47 c.: mi1. — TekcT : HeMOCPEACTBEHHBIN.
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https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/433393

CnpaBo4HBIC U3TaHUS
1. 3apunoBa, P. C. CoBpemeHHOE ecTecTBO3HaHHME : KimtoueBble moHsTus / P. C.

3apunioBa. —  HaGepexubie UYemnsl : HaOepe:KHOYETHUHCKUH  TOCYIapCTBEHHBIN
neaarorndyeckuii yuusepcuteT, 2008. — 41 c. — ISBN 2227-8397. — TekcT : 37€KTpOHHBIH //
DIIEKTPOHHO-OUOINOTEeUHAS cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/64641.html

[Tepuoanyueckue n3nanus
1. buonorus B mikose: HaydHoO-MeToaudeckuil xypHain. — MockBa: OOO "lllkonbHas
IIpecca" — u3maercs ¢ 1927 roma — 8 BemyckoB B rog - 80 ¢. — ESSN 0320-9660 — Tekcr :

auekTpoHHbld  //  bazer  gamHbix  East  View [caiT]. — URL:
https://dlib.eastview.com/browse/publication/92107. — Pexum pgoctyna: uisi aBTOPU3UD.
II0JIB30BAaTENCH.

2. Hayka W >XHM3Hb: HAay4YHO-METOAMYECKUH >KypHaid. — MockBa: Penmakuus xypHaiia
"Hayxka u »wu3Hp" — uznaercs ¢ 2009 roga — 12 BoimyckoB B rox - 144 c. — ESSN 0028-1263 —

Texcr : omektponHbii //  ba3el  ganneix  East  View  [caiit]. — URL:
https://dlib.eastview.com/browse/publication/8287. — Pexum poctyna: Juisi aBTOPHU3UD.
M0JIb30BaTENECH.

3. Yuurensckass rasera: HAy4YHO-METOJMYECKHH KypHaln. — MockBa: Penakuus
"Vuurenbckol razersl” — nznaercs ¢ 2005 rona — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Tekcer : omekrponHsld // basel pmamHeix  East  View  [caiit]. — URL:
http://dlib.eastview.com/browse/publication/6205.—  Pexum  goctyna: s aBTOPHU3HUP.
II0JIB30BAaTENEH.

4. AxtyanpHble MpoOJeMbl TyMaHUTApPHBIX M  €CTECTBEHHBIX HAyK: Hay4yHO-
UH(POPMALMOHHBIIDKYpHATI. — MockBa: HayuyHo-WH(pOPMAMOHHBIA H31aTENbCKANA LEHTP U

pelnakuus KypHana AKTyallbHble TPOOJIeMbl TYMaHUTAPHBIX M €CTECTBEHHBIX HAyK — M3/1aeTCsl C
2005 roga — 12 BeimyckoB B rox - 151 c. — ESSN 2073-0071. — Tekcr : anexkTpoHHbIH // bazbrl
naHHbix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238. — Pexum
J0cTyma: JUIsl aBTOPU3UP. MOJIb30BATENEH.

5. AKTyalbHble HaydHble MCCIEAOBAaHHWA B  COBPEMEHHOM  MHpE:  HAy4HO-
MH(OPMaLMOHHBIN KypHal. — YKkpanHa: OOmiecTBeHHas opranuzauus "MHCTUTYT conmanbHON
Tpanchopmanuu". — uznaercs ¢ 2015 rona — 12 BeimyckoB B rog. — ESSN 2524-0986. — Tekcr :

AIEKTPOHHBIN /l bazbl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411. —  Pexum  goctyma: Uil aBTOpHU3HP.
I10JIb30BATENEH.

Nudopmanmonnsie o6pazoBaTenbHbIe pecypcehl ceTu MuTepHeT

1. baza pmannpix moprama Polpred.com O630p CMUM - Pexum pgoctyna:
https://polpred.com/news

2. Wndpopmanmonnas mnpaBoBas cucrema [apantr. - Pexum  pmocryma:
http://www.garant.ru/

3. Hayuynass osnextponnas Oubmuoreka eLIBRARY.RU. - Pexum nocryma:
https://elibrary.ru

4. Pecypcol East View (UBUC) - Pexum noctyna: https://dlib.eastview.com/login

5. DnekTpoHHas OubmmoreyHas cucrteMa «FOpaiTy. - Pexxum moctyma: https://biblio-
online.ru/

6. OnektponHo-6ubmmoreunas cucrema (ObC) IPRbooks. - Pexum moctyma:
www.iprbookshop.ru

7. OnekTpoHHbI  katasor  Oubmuorexkm  HITIY. -  Pexum  gocryma:

http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
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4. KOHTPOJIb n OIHEHKA

PE3YJIBTATOB

OBIIEOBPA30OBATEJbHON YYEBHOM JUCIUILIMHBI

KouTponr u omeHka pe3yibTaToB

OCBOCHHA

OCBOEHMUA

001eo0pa3oBaTeIbHOW — y4eOHOM

JUCUHUIUTMHBI OCYIIECTBIISETCS MPETOJaBaTeIeM B MPOIECCE MPOBEACHUS ayAUTOPHBIX 3aHITHH,
a TaK>Ke BBITIOJHEHUS 00YYarOIMMHKCS UHIUBUYaIbHBIX 33JJaHUN, KOHTPOJIbHBIX PaboT.

@OH/T OLEHOYHBIX CPEACTB JJISI MPOBEJICHUS TEKYIIEr0 KOHTPOJsS YCIHEBAEMOCTH H
MPOMEXKYTOUHOM aTTecTanuu oOydarolmuxcs 1no ooueo0pa3zoBaTebHON yueOHOM JUCIUILTUHE
BXOJIUT B COCTaB paboueil mporpaMMBbl JUCITUTUIMHBI, TPEICTABICH OTACIBHBIM JOKYMEHTOM.

Pe3yabTarsl 00yyeHus
JIMYHOCTHBIE, MeTanpe/AMeTHbIE, PeIMeTHbIe

@®opMbI U METO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

JIMIHOCTHBIC

YCTOWUYMBBIA MHTEPEC K UCTOPUHM U JOCTH)KCHMSIM B
00J1acCTH €CTEeCTBEHHBIX HayK, YYBCTBO TOPJOCTH 3a
POCCUICKHE €CTECTBEHHBIE HAYKH

TOTOBHOCTH K MIPOJIOJKEHUIO o0pa3zoBaHms,
MOBBIIICHUIO KBaJIM(DUKAIIMH B n30paHHON
po(heCcCHOHANIBHON AESITEIbHOCTH C HCIOJIb30BAaHUEM
3HAaHUU B 00JIACTH €CTECTBEHHBIX HAYK

00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIINHA B
00JTaCTH  €CTeCTBEHHBIX HAyK [UIi 4YeJOBeKa W
o0miecTBa, yMEHHE HCIOJIb30BaTh TEXHOJIOTUICCKUE
JOCTHDKCHHS B 00J1acCTH (PU3HKH, XUMUU, OMOIOTHH IS
MIOBBIIIEHAS COOCTBEHHOTO HUHTEIICKTYaTbHOTO
pa3BUTHS B BBIOpaHHOM poheCcCHOHATILHOM
eI TENLHOCTH

yYMEHUE MPOAHAIM3UPOBATh TEXHOTC€HHBIE MOCIIEICTBHS
JUIst OKpYyKaroueun cpenbl, OBITOBOM u
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa

TOTOBHOCTh CaMOCTOSITENIbHO J0ObIBaTh HOBBIE IS
ce0sl eCTeCTBEHHOHAYYHbIE 3HAHHS C HMCIIOJb30BaHHEM
JUIS 3TOTO TOCTYIHBIX HCTOYHUKOB HH(OpMaIUu

YMCHUC YIpaBJIATb CBOEH MMO3HaBaTEIbHOM
ACATCIIBHOCTBIO, IIPOBOJUTDH CaMOOLCHKY  YPOBH:A
COOCTBEHHOT'O HWHTCJIICKTYAJIbHOT'O Pa3BUTHUSA

YMCHUC BBICTpanBaTb KOHCTPYKTUBHBIC
B3aUMOOTHOLICHHUA B KOMAaHAC II0 PCIICHHIO O6HII/IX
3a71a4 B 00J1aCTH €CTECTBO3HAHUS

Texkynui KOHTPOJIb YCIIEBAEMOCTH:

YcrHblii onpoc,
Pedepar,
KonTponbHbie paboThI

IIpomexyTouHast arrecTanus:
HuddepeHnrpoBaHHbIi 3a4eT

MeTalpeaAMETHBIC

OBJIAZICHUC YMCHUSMU U HABBIKAMU PA3JIMYHBIX BUIO0B
IMO03HaBaTEIILHOM ACATCIIBHOCTH JIA U3YUCHUA PaA3HBIX
CTOPOH OKPYKaroMICro CCTCCTBEHHOI'O MUpa

IMPUMCHCHUEC OCHOBHBIX METOA0B IIO3HaAHUA
(HabmoIeHNS, HAYYHOTO HKCIIEPUMEHTA) JJIsl U3yUEeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHOHAyYHOW KapTHHBI
MHpa, C KOTOPBIMH BO3HHMKAaeT HEO0OXOAUMOCTh
CTaJIKMBAThCs B MpodeccoHaIbHOU cdepe

YMCHHUC OHNpCACIATL HCIU W 3aJadd ACATCIIbHOCTH,
BBIGI/IpaTI) CpeacTBa Ajid UX OJOCTHXKCHUS HA ITPAKTHUKE

Texkynui KOHTPOJIb yCIIEBAEMOCTH:

YcTHBI o1poc,
Pedepar,
KonTtpomnbHbie paboThl

[IpomexxyTouHast arrecTanus:
JuddepeHnrpoBaHHbIi 3a4eT
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YMEHUE HWCTOJb30BaTh pPa3IUYHBIC HWCTOYHUKH IS
NOJYYEeHUsI E€CTECTBEHHOHAYYHOW HWH(POpPMALUU U
OIICHUBAaTh €€ JIOCTOBEPHOCTh Il  JOCTHIKEHUS
MMOCTaBJIICHHBIX IIeJeH U 3a7a9

npeaAMeTHbIC

c(OpMUPOBAHHOCTh ~ IPEJCTABICHUNH O IIEIIOCTHON
COBPEMEHHON €CTeCTBEHHOHAYYHON KapTUHE MHUpa,
npupose  Kak  €QUMHOM  LEJOCTHOM  cHucTeMe,
B3aUMOCBSI3M  YEJIOBEKAa, IMPHUPOJBI U  OOIIECTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTtabax Beenennoi

BJIa/ICHNE 3HAHUSAMHU O HauOoJjee BaXKHBIX OTKPBITUSAX U
JOCTH)KEHUSIX B 00J1aCTH €CTECTBO3HAHMUS, OBIIMSBILNX
Ha HBOJIIOLMIO NIPEACTABICHUN O IIPUPOJE, HA Pa3BUTHE
TE€XHUKU U TEXHOJIOTUH

c(hopMUPOBAHHOCTH YMEHUS MIPUMEHSTh
€CTECTBEHHOHAYYHBIC  3HAHHMSA Ui OOBSCHEHUS
OKpYyKaromux ﬂBJ’IeHHfI, COXpPaHCHUA 300pOBbA,
obecrieueHnss ~ 0E30IACHOCTH  KH3HEICATEILHOCTH,
OEepeHOr0 OTHOIIEHUS K MPUPOJE, PALHUOHAIBHOIO
NPUPOJIONIONB30BAHMSI, @ TaKXe BBINOJIHEHHUS POJIU
IrPaMOTHOI'O OTPEOUTENS

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE
MO3HAHUS MPUPOJABI U CPEICTBAX M3YUEHUS MEraMmupa,
MaKkpoMupa W MHUKPOMHpA; BJaJCHUE MpUEeMaMU
€CTECTBEHHOHAYYHBIX HaOJII0ICHUH, OITBITOB,
MCCJIEIOBAHUI U OLEHKHU JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yJIbTaTOB

BIQ/ICHUE TIOHATUIHBIM aIlapaToM €CTECTBEHHBIX
HayK, IMO3BOJISIIOIIMM I103HAaBaTh MHUp, y4acTBOBAaTh B
JUCKYCCHSIX II0 €CTECTBEHHOHAYYHBIM  BOIIPOCAM,
MCIIOJIb30BATh PA3JINYHbIE UCTOYHUKU MHPOPMAIUH JIJIS
HNOJArOTOBKM  COOCTBEHHBIX  pabOT,  KPUTUYECKU
OTHOCUTBhCS K coobmenussm CMMU, coxpepxamum

HaY4YHYI0 MH(OpMaIuio

c(hOpMUPOBAHHOCTh YMEHHMM TOHUMATh 3HAYUMOCTH
€CTECTBEHHOHAYYHOI'O0 3HAHUSA I KaXXIOT'O 4YeJIOBEKa
HE3aBUCHUMO OT €ro npodeCcCHOHATBHON EeATebHOCTH,
pa3nuyath (QakThl U OICHKH, CPaBHUBATh OIEHOYHBIC
BbIBOJIbI, BUJCTh HUX CBA3b C KpI/ITepI/IS{MI/I OIICHOK "
CBSI3b  KPUTEPHEB C  OINPEIEICHHOW  CUCTEMOU
IeHHOCTEH

Texkynui KOHTPOJIb yCIIEBAEMOCTH:

YcrHblii onpoc,
Pedepar,
KonTponbHbie paboThl

IIpomexyTouHast arrecTanus:
HuddepennrpoBanHbplii 3a4eT
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