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1.  HACHOPT PABOYEW TPOIPAMMBI OBIIEOBPA3OBATEJBLHOM
YYEBHOU JUCTIUIIJIMHBI 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 moiydyaemMoro mnpogeccruoHansHoro obpaszoBanus B cootBerctBuu ¢ ®I'OC CIIO mo
crenuaibHoctd  44.02.02 [IpenogaBanue B HayalbHBIX KJjaccaX, YKPYINHEHHas Trpymnmna
crennanbHocTelt 44.00.00 OOpa3zoBaHKE U MEIarOTUYECKUE HAYKH.

1.2. Mecto 00meoOpa3oBaTe/ibHONH Y4eOHOIl JUCUMILVIMHBI B CTPYKType
NMPOrpaMMbl MOATOTOBKH CIIENHAIHCTOB CPeTHEr0 3BeHa

Oo6meoOpa3oBaTenpHas y4eOHas UCHHUIUIMHA EcTecTBO3HAHHWE SBISCTCS YICOHBIM
npeaMeToM oosi3aTenbHOM npeameTHor obnactu EcrectBennbie Hayku @I'OC cpeanero obuiero
obpazoBanusi. OOmeoOpa3oBaTenbHas yueOHas AUCHUIUIMHA EcTecTBOo3HaHue u3ydaeTcss B
obmieoOpazoBarenbHoM 1ukie ydyeObHoro tuiana IIIICC3 wa ©6a3e ocHoBHOro 0OmIETO
o0pa3oBaHUs C TMOJYYCHHEM CpEAHEro oO0mero oOpa3oBaHUSs, SBISCTCS TUCIUIUIMHON TIO
BBIOOPY U3 0053aTETIBHBIX MPEIMETHBIX 00JIACTEH.

1.3. LHean u 3aaa4n 0011e00pa3oBaTeIbHON y4eOHOM AUCHUILINHBI — TPeOOBaHUS K
pe3yJibTaTaM O0CBOEHHUsI 00111e00pa30BaTe/IbHOM YueOHOM 1M CUMIIJIMHbBI:

OcBoenne coaepxkanusi o0uieoopa3zoBarenbHO yueOHoM nuciuminabl EcrecTBO3HaHME
o0OecnieunBaeT JOCTUKEHHE 00YUarOIIUMHUCA CIEYIOIINX PE3YIbTaTOB:

JUYHOCMHBIX:

— YCTOMUMBBII HMHTEpPEC K HCTOPUM U JOCTUKEHHUSIM B 00JacTU E€CTECTBEHHBIX HAYK,
YyBCTBO T'OPJOCTH 32 POCCUNCKHE ECTECTBEHHBIE HAYKH;

— FOTOBHOCTh K IIPOJODKEHHIO 00pa30BaHMsl, OBBIICHUIO KBaM(UKaMKU B U30paHHON
npodecCHOHATBLHOM 1EATETbHOCTH C UCTIOIb30BaHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTU KOMIETEHIIMH B 00JIACTH €CTECTBEHHBIX HayK
JUIs 4eJloBeKa W OOIIecTBa, YMEHHE HUCIIOJIb30BaTh TEXHOJIOIMYECKHE JOCTHKEHHUS B O0JIACTH
Gu3MKKM, XUMHUM, OMOJOTMM JUIl MOBBILIEHUS COOCTBEHHOT'O HMHTEUIEKTYaJIbHOTO pPa3BUTHS B
BBIOpPaHHON PO ECCHOHATBLHOMN 1EATEIbHOCTH;

— YMEHHUE IPOAHAIU3UPOBATH TEXHOTEHHBIE IOCIEICTBUS JUISl OKpYXaloUlel cpensl,
OBITOBOM 1 POU3BOJICTBEHHOM J€SITEIbHOCTH YEJI0BEKa;

— TOTOBHOCTBH CaMOCTOSITEJIbHO OOBIBaTh HOBBIE JIJISl C€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOTO JJOCTYIHBIX HCTOYHUKOB HH(pOPMALINY;

— YMEHHE YIpPaBJISTh CBOEH MO3HABATENbHON NIE€ATENbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpAauBaTh KOHCTPYKTHBHbIE B3aMMOOTHOUIEHHS] B KOMaHJE IO PEIICHUIO
o0IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomemHvlx:

— OBJIAJICHHE YMEHMSIMM U HaBbIKAMM PA3JIMUHBIX BUJIOB MO3HABATEIbHOU AESITEIBHOCTU
JUTSL U3YyYEeHHS pa3HBIX CTOPOH OKPYXKAIOUIEro €CTECTBEHHOTO MUPA;

— NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIONEHUS, HAYYHOTO IKCIEPUMEHTA)
JUTSL U3y4EHUS Pa3IMUHBbIX CTOPOH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEOOXO0/IMMOCTh CTAJIKUBAThCS B IpoeCcCHOHATILHOM cdepe;



— YMEHHE OIpeleNaTh IeNd U 33ha4d JesITeIbHOCTH, BBIOMpATh CPEICTBA IS HX
JOCTH>KEHUS Ha TIPAKTUKE;

— YMEHME HCII0JIb30BATh PA3JIMYHBIE MCTOYHUKU I IOJIyYEHUSI €CTECTBEHHOHAYYHOU
MH(OPMAaLIUU U OLICHUBATh €€ JOCTOBEPHOCTh AJIs IOCTUKEHUS IOCTABJICHHBIX LieJel U 3a/1a4;

npeomemmuuix:

— c(hopMHUPOBAHHOCTH MPEACTABICHUN O LIEJIOCTHOM COBPEMEHHOI eCTeCTBEHHOHAYYHOMH
KapTHUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aUMOCBSI3H UYEJIOBEKA, IPUPOAbI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaclITabax BeeneHHol;

— BJAJCHHE 3HAHUSAMH O HamOoJee BAKHBIX OTKPBITHUSX M JIOCTHKEHHUSAX B 00JacTu
€CTECTBO3HAHUS, OBJIUABIINX Ha 3BOJIOLMIO MPEICTABIECHUH O MPUPOJIE, HA Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHIi;

— c(hOpMHUPOBAHHOCTb YMEHHS IPUMEHATh €CTECTBEHHOHAYYHble 3HAHUA A
OOBSICHEHUSI OKPY)KAIOLNX SBJICHUIH, COXpaHEHHs 3J0pOBBs, oOecrmeyeHus Oe30macHOCTH
KHU3HEIEeATENbHOCTH, Oepe’KHOro OTHOLLICHHUS K pUpoze, panKoHaIBLHOTO
IPUPOIONIOIB30BAHMUSA, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— Cc(OPMHPOBAHHOCTh INPEACTABICHUNH O HAYYHOM METOJE IO3HAHMs IPUPOIBl U
CpeACTBaX M3YYEHHS MeramMmpa, MaKpOMUpa W MHKPOMHpA; BIQJCHHE IpHEMaMu
€CTeCTBEHHOHAYYHbIX HAOJIOJCHUN, OIBITOB, MCCIEJOBAaHUN M OLEHKU JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BJIQJICHUE TMOHATUHHBIM aNIapaToM €CTECTBEHHBIX HAayK, MO3BOJIAIOLIMM I103HABaTh
MU, Y4aCTBOBaTh B JUCKYCCUSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BaTh PA3INYHbIE
UCTOYHUKHM HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCS K
coobmienusim CMU, coneprkaiiuM HayqHyr0 HH(OpMAIIHIO;

— c(OpMHPOBAHHOCTb YMEHUI MOHMMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMS IS
Ka)X/IOTO YeJIOBEKa HE3aBUCHMO OT €ro MPOo(eCcCHOHATBHON NEATEIbHOCTH, Pa3indaTh (GaKThl U
OLIEHKH, CPaBHUBATh OLIEHOYHBIC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSIMM OLEHOK M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEH.

1.4. KoumuecTBO 4aCOB HAa OCBOEHHE NMPOrpaMMbl 001eo0pa3oBaTe/IbHON YueOHOi
JAMCHUTITHHBI

MakcHUMajbHas yueOHas Harpyska oOydaromierocs — 81 dac, B TOM 4ucie:

o0s3aTenbHas ayAuTOpHast yueOHast Harpy3ka oOyuatomierocsi — 58 4acos;

caMoCTosATeNIbHAas paboTa o0yuarormierocs: —23 4Jaca.



2  CTPYKTYPA HU  COJIEPKAHHUE OBIIEOBPA3OBATEJBbHON
YYEBHOHU JUCIIUITJIMHBI

2.1. O0bem o0OuHIcO0Opa3oBaATEIbHON Y4eOHOH IUCUMILUIMHBI M BHAbI Y4eOHO
padoThI:

Buj yueOHoit padoThl Oovem 1 cemecmp
Yacoe ecezo

1 2 3
MakcumasibHasi ydeOHasi HAarpy3ka (Bcero) 81 81
O0s3aTesIbHAsI AYAUTOPHAsL YueOHasi Harpy3Ka (Bcero) 58 58
B TOM YHCJIE:
TEOPETUIECKOe 00yUeHNE 38 38
MPAKTUYECKUE 3aAHATHUSA 20 20
CamocTrosiTejibHas padoTa o0yuariierocsi (Bcero) 23 23
B TOM YHCJIE:
BHEAYJAUTOPHAs CaMOCTOSITEIbHAs 18 18
MOJIrOTOBKA BBICTYIIJICHUH IO 33JaHHBIM TEMaM,
BBITNIOJTHEHHE TJOMAIITHUX 33JJaHUM,
MOATOTOBKA K KOHTPOJIHHOU padboTe
o opMIIEHHE UHAMBUAYAIILHOTO IIPOEKTA 5 5
Ilpomesicymounas ammecmayus 9K3aMeH




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 IO3HAHUSA MUPA
(10 knacc)
Conep:xanue yueOHOro MaTepuaJia
1. BBenenne B ecrecTBO3HaHue. [Ipupoma — cpena oOuTaHMsT W HMCTOYHUK >KHU3HHM UEJOBEKA.
B3auMooTHOILIEHNs 4YelnoBeKa M MpPUPOAbl, MX Juanektuka. [Ipupona — HCTOYHMK TBOPYECKOTO
BJIOXHOBEHHS 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
Teopetndeckuii. [IoHsATHE 00 YMIUPUUECKOM YPOBHE HAYIHOTO MTO3HAHUS U ero MeTojax.Habmonenue u 2
skcrepuMeHT. ['mmoresa u BbiBoA. MojenupoBaHHe Kak MeTOJ HayqHOro mosHaHus. Ilpomecc | o
Tema 1. MOJICJIMPOBAHUS U €r0 COCTaBHBIC YACTU: CYOBEKT, OOBEKT U MOJIEIb, OTPAXKAIOIIAsl OTHOIIEHUE MEXKITY
EcrecrBo3snanue | HUMU. TUOBI MoJened: MaTepualbHbIE M 3HAKOBbIE. T€OpETHYECKHl ypOBEHb HAyYHOI'O IO3HAHUS.
|| [TonaTue o0 TEOpPETHUUECKOM YpPOBHE HAYYHOTO IMO3HAHMS U €ro COCTABJISIIONIMX. MojaenupoBaHuE Ha
COBOKYIHOCTH TEOPETUUYECKOM ypPOBHE TIO3HAHUA M TUIBI Mojenel. Ponb MBICIEHHOrO JKCIIEpUMEHTa |
HAYYHBIX MaTEeMaTUYeCKOro MOJICIMPOBAHUS B CTAHOBJIEHWM H PA3BUTHUH E€CTECTBEHHBIX HayK. SI3BIK
3HAHUU 0 €CTECTBO3HAHUSI.
npupojae IIpakTH4eckne 3aHATHSA:
1. Buonorus. buonormyeckass cucreMaTHKa U €€ BaKHEHIIME TaKCOHbl. bHHOMHHAbHAs
HomeHkiarypa. [lonstue Buma. Cuctematuka >XUBOTHBIX. [loHsaTne moponbl. CucTeMaTtuka pacTeHH.
[TonsTue copra.buonornueckas HOMEHKJIATypa — OCHOBa TPO(HECCUOHATTEHOM e TEIbHOCTH. 2
2. Xumusi. TpuBnanbHple Ha3BaHWs. PannonanpHass HOMEHKIAaTypa. MexmayHapoaHas HOMEHKIIaTypa
HIOITAK . Xumudeckue 31€MEHTH M MPOUCXOXKACHUE WX Ha3BaHWM. Kiaccudukanus HEOpraHMYECKux
BEIIIECTB W MPUHIIMIIBI 00pa3oBaHus ux HazBaHuMPu3uka. EnuHuibl namMepenns pu3nyecknx BETUIUH
2

Ha Pycu. Equnuimel usmepeHus: GU3MUECKUX BEIUYUH B HEKOTOPBIX APYTUX CTpaHaxX. MexayHapoaHas
cuctemMa eauHull u3MepeHust ¢usnueckux BenMYMH — CHU.OCHOBHbIE W TNPOU3BOAHBIE EIUHUIIBI
u3Mepenus pusndeckux Benuuud CU.




Tema 2.
EcrecTrBeHHOHAY
YHbIE MOHATHS,
3aKOHBI U
TeopuM

Conep:xanue yueOHOro MaTepuaJia

1. EcrecTBeHHOHAy4YHbIe NOHATHSI.

KonkperHsle 1 aOCTpakTHbIE  €CTECTBEHHOHAY4HbIE  IOHATHSA.  3aKOHbl  €CTECTBO3HAHUS.
EctectBenHOHayuyHble Teopuu. OnucarenbHble TEOPUU U OOBSCHUTENbHBIE TeopuH. [IporHo3upyrormas
pOJIb  €CTECTBEHHOHayuHbIX Teopuil. EcrecTBeHHOHayyHass kapTtuHa wmupa. Kaptunel wmwupa:
penuruo3Has, ObITOBasI, XyJq0KeCcTBeHHas. EcrecTBeHHOHay4yHast kKapTuHa mupa. IBosonnuss EHKM u ee
JTalbl: APUCTOTEJIICBCKUM, HBIOTOHOBCKUHM, JHHINTEHHOBCKas peBoironys. [IpuHIMNBI 1no3HaHUA B
€CTECTBO3HAHUM: COOTBETCTBHUS, IONIOJHUTEIIBHOCTH, IPUUNHHOCTH, CAMMETPHH.

HpaKaneCRue 3aHATHUA:

1. Mupsl, B KOTOpBIX MBI kuBeM. Kiaccudukamus MupoB (Meramup, MakKpOMHUDP, MHKPOMHP,
HaHOMHUp). ['paHMIIBI MUPOB U YCIOBHOCTb 3TUX I'paHull. [Ipubopsl A n3ydeHus MUPOB, UX HBOJIIOLIUS
oT cBeroBoro Mukpockona P. I'yka 1o ckanupytromero TyHHenbHOro mukpockona(CTM) u aTtomHO-
cuioBoro mukpockona (ACM). MomnekynsipHOEe paclio3HaBaHUE U €ro POJb B MPUPOJICE U KUZHU
yenoBeka. Kommbrorepsl Oynymero. KonrpoabHasi padora. EcrecTBO3HaHUE U METO/IbI IO3HAHKS MUPA

I'JIABA II. MET'TAMUP

(10 xaacc)

Tema 3.
YesoBeKk u
Bcenennas

Conep:xanue yueOHOro MaTepuaJia

1. XpoHoJs10rusi aCTPOHOMHYECKHX MPEICTABJICHUH M OTKPBITHIA:

reOLEHTpUUYECKas CUCTEMa MHUpa; aHTPOIOLEHTpUYECKasi CUCTeMa MHpa; TeJIUOLIEHTPUYECKas cucTema
mupa. ActpoHombl XVI—XIX BB. n UX BKJIaJ B pa3BUTHE NpeAcTaBieHull o Beenennoi. Kocmomorusi.
Bknax oTedecTBEHHOM HaykKW B MUPOBYIO Kocmoioruwoo. IIpomcxoskaenue u crpoenue BcesieHHOI.
@dusnueckue SBICHUS U 3aKOHBI, CBS3aHHBIE C MPOMCXOXKAECHUEM U cTpoeHueM Bcenennoit. D¢dekt
Homuiepa. 3akon Xa66na. Teopust bonbiioro B3peiBa. ENUHUIBI U3MEPEHUST KOCMUUECKUX PACCTOSIHUM.
HebGecHble Tena. Co3Be3aus. 3Be3aHble cKoruieHus. 3Be3bl. [InaneTsl. KoMeThl, METEOPHUTHI, aCTEPOUIBI.
2. Kak yvenoBek uzyuyaer meramup. IlepBeie Teneckomnbsl u obcepBaropun. Teneckomn-pedpaktop u
Teneckomn-peduekrop. Paguoreneckonsl M MeXIlaHeTHble cTaHIMU. OpOuTanpHas acTpOHOMUYECKas
o0cepBatopust (OAO). 3akoHbl ABUKeHUsI HeOecHBIX Teul. [1epBrIif 3akon Keruepa. Anoreit u nepureii.
XapakTepucTUKH 3Juinnca: (oKalbHOE paccTosiHue, OoKyc, OCbh, MOIYOCh, IKCHEHTPUCUTET. BTopoil u
TpeTuii 3akoHbl Kemuepa. 3akoH BceMUpHOTo TAroTeHus. Kocmuueckne cKopocT.

3. Coaneuynasi cucremMa u ee IuiaHeTbl. Ctpoerne ConHEYHOW CcHUCTEMBI, TuTaHeThl COJIHEYHOM




cuctemsl. [Ipyrue cCTpykTypHbIE 35IeMEHTbl COJIHEYHOM CHUCTEMBI: CIIyTHUKH IUIAHET, acTEepOUIBbl,
KoMmeThl, MmeTeoputbl. Ctpoenne 3emuu. Jlutochepa. Buyrpennee crpoeHue 3emiid U €€ XUMUYECKUI
coctaB. CtpoeHue u coctaB auTocdepbl. MuHepansl U ropHsle nopoabl. Pynasl. JIutocdepHsle IUINUTHL
3emnetpsacenusd. [llkana Puxrepa. MaTeHcuBHOCTD 3emiieTpsicenuil. Llynamu. I'mapocdepa. Oxeansl n
mops. CocrtaB runpocdepsl. MupoBoit okean. Mops. Herunuunsie mopsi: CapraccoBo, Kacnmiickoe u
Apaiibekoe. Tema Mopsl B TPOU3BEAECHUAX MUPOBOM Xy10’KECTBEHHOM KYJIbTYPBI.

HpaKaneCRne 3aHATHA:

1. Atmocdepa. IToroga. Atmocdepa u ee cocraB. BeptukanpHoe cTpoeHue arMochepsl: Tporocdepa,
cTparocdepa, me3ochepa, Tepmocdepa, sk3ochepa. CoctaB Bozmyxa. O30HOBBIC JBIPHI U MTAPHUKOBBIM
a¢ddexr. Ilorona u knumar. AtmocepHoe naBijienue. Berep. Atmocdheprnoe nasnenue. Kecconnas u
BBICOTHasi 0oJie3Hb. LIUKIOHBI M aHTUIHMKIOHBI. ATMOchepHble (GpoHTH. Berpa M uMX BUABI: IIKBa,
cMepu, aHTHIIaccaT, naccar, opus, gpeH, 6opa, CHPOKKO, MYCCOHBI, TalipyHBI, yparaHbl, CMEpUYH, TOPHAJIO.
[Hkana bopopt

2. KontpoJsbHasi pabora: Meramup

CamocrosiTesibHasA padora:

1. TanakTukm. OOmue cBeneHuss o ramaktukax. Yepuole abipbl. Kilaccupukanusi ramakTuk:
IIMNTUYECKHE, CIIUPAJIbHBIE, HENIpaBUWIbHbIE, paguoraakTuky. Hama [Mamaktuka — Mneunsiii 1TyTs.
Kgazapel. 3Be3abl. CoaHue. 3Be3/bl, ux poxacHue. CeKTpalbHBIM aHAIN3 — OCHOBA WCCJIEIOBAHUS
XMMHUYECKOT'O COCTaBa 3Be3/l. XapaKTepUCTUKHU U Kiaccudukaus 38e3. [Ipoucxoxnenune ConHia u ero
ctpoenue. CTpykTypa coinHeuHoi arMmocdepbl. CoTHEUHBbIH BeTep.

2. Boabl oxkeaHoB M Mopeil. XMMHUYECKUI COCTaB MOPCKOW M OkeaHW4eckoil Bonbl. [Ipomwmine. Jlex B
okeaHe. I'pennanaus. Anrapkruna. J[Buwxenue Boa Muposoro okeana. IIpunusel u otiauBel. Mopckue
tedeHus. Tumbl knaumara. Boasl cymm. Bonel cymm u ux kinaccudpukauus. Poguuxu. [eiizepsl.
MunepansHble BoJbl W uX kiaccupukanus. IlpobGnema mpecHoit Boasl. O3epo baiikan. Kapcrossie
ABJIEHUSI U 00pa3oBaHHE CTAJAKTUTOB U CTAJarMUTOB. AHOMaJIbHbIE CBOMCTBAa BOJABI U MX 3HAUYEHUE B
npupoze.Baaxknocts Bo3ayxa. Bnaxuocts Bo3ayxa. Ilcuxpomerp u rurpomerp. Touka pockl. OOnaka,
ux (opmsl u pazmepsl. Tyman. Ocanku u ux tumnsl. Pagyra.

I')TABA III. MAKPOMMUP

(10 xkaacc)

Coaep:xanue yueOHOro MaTepuaJia

1. OcHOBHbIE CBOMCTBA KUBOI0 OPraHM3Ma: CIUHCTBO XUMHUYECKOTO COCTaBa, OOMEH BEIIECTB,




Tema 4. ) Kusns,
NPU3HAKHU
JKHBOT0 U HX
OTHOCHTEJIbHOCT
b.

CaMOBOCHPOMU3BEICHUE, HACIEICTBEHHOCTh, W3MEHUYMBOCTh, PAa3BUTUE U POCT, Pa3IpPaxKUMOCTh,
JUCKPETHOCTh U IEJIOCTHOCTh, YHEPro3aBUCUMOCTh. ZKHBbIe CHCTEMbl KAaK CAMOYNPABJSIOIIMECS,
caMoperyJupyrouuecs, caMoOpraHu3yomuecss cucreMbl. Tpu Hauvanma TepMoauHamMuku. [loHsTue
SHTPOIIHH.

2. Ilpoucxoxaenue :xu3Hu Ha 3emie. OCHOBHBIE THUIOTE3bl MPOUCXOKIACHUSA >KU3HU Ha 3emiie:
KpEaIMoHN3M, THIIOTe3a CaMOTIPON3BOIBHOTO 3aPOXKICHUS KU3HU U3 HEXXHBOTO, KOHIICTIIUS OHOTeHe3a,
TUIIOTE3a MaHCIIEPMUHU.

['mnore3a MPOUCXOKIEHHUS KHU3HH IyTeM OMOXMMHUYECKOH »BoOIOIUH. JuCKyccHs O BO3MOXKHOCTH
CYIIECTBOBAHUS BHE3EMHBIX ITUBHIIM3ALINIM.

IIpakTH4yeckue 3aHATHS:

1. XuMu4ecKui COCTaB KJIeTKHM. XMMMUYECKas OpraHu3auus KIETKM Ha aTOMHOM — DJIEMEHTHOM
ypoBHE. MakpoaieMeHTsl. MukpoaneMeHTbl. MOJIEKYISpHBI YPOBEHb XMMHUYECKOW OpraHu3aluu
kieTku. Heopranumdeckue coenuHenust kieTkd. Boga u ee posib. Munepanbubie coiu. OpraHudyeckue
BELIECTBA KJICTKU. Y POBHHM OPraHU3auuu ;ku3HU. KileTOuHbI ypOBEHb OpraHU3alMy KU3HU Ha 3eMJI€.
TkaHeBblil ypoBeHb. Tumbl TkaHe XUBOTHBIX M pacTeHui. OpraHHbli ypoBeHb. OpraHu3MEHHbBIN
ypoBeHb. [lomynannoHHO-BUI0BOM ypoBeHb. buoreonenotuueckuii ypoeHb. buorenos. buocdepnsiit
ypoBeHb. IIpokapuoTsl U 3ykapuotbl. bakrepnn u ux xiaccuduranus: no ¢Gopme, Mo TUILY MHTAHUS,
[0 OTHOWIEHUIO K KHUciIopogy. OCoOEHHOCTH CTpOeHHsl OakTepuil M HX >KM3HeHAesATeIbHOCTH. Poisb
OakTepuil B TMpuUpoOJIEe M >KU3HU uernoBeka. [lmaHoOakTepun W OCOOCHHOCTH WX CTPOCHHUS W
KU3HeneaTenpHocTH. Ponb nmanoOaktepuit B mpupone. Crpoenue kinetku sykapuor. Kierounas
Teopusi. IIpocreiimume. Bupycol. Knerounas teopuss u ee nonoxenud. [Ipocreiiimne: *KryTHKOBbIE,
pecHuYHbIe, aMmeOouJHbIE. 3HAYCHHE IPOCTEHIINX B IPUPOJIE U KU3HU YETIOBEKA.

CamocrosiTesibHasA padoTa:

1. Munepanbhble conu. OpraHuuyeckue BellecTBa KieTKM. Bupycbl. CTpoeHHe M OCOOEHHOCTH
KU3HENEATENIbHOCTH BUpPYCcOB. BupycHseie 3a0oneBanus yenoseka. BUY u CITNU/L. I'pubsl. Pons rprdoB B
IIPUPOJIE U B XO34HCTBE YEIOBEKA.

Tema 5. OcHOBBI

Conep:kaHue y4eGHOro MaTepuasa

1. Dkosornyeckne cucrembl. [lonstue skocucremsl. buoron. buonenos. buoreonenos. Ornnunsg
OuoreoneHo3a OT dKocucTeMbl. HecTaOuibHble W CTAaOWJIBHBIE 3KOCHUCTEMbI. THIOJOTHS KMBBIX
OpPraHU3MOB 3KOCHCTEMBIL: MPOYLIEHThI, KOHCYMEHTHI, peayleHTbl. ABTOTpo(dbI. I'eTepoTpodsl. [TonsTue
0 NUIIEBBIX Iensx OuoreoneHo3a. buonornueckuii KpyroBopoT BemiecTBa B mpupoje. buocdepa.
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buochepa m ee rpanunel. Konmenmus sBomonmu Ouochepsr B. M. Bepnanckoro. Hoocdepa.
Texnochepa. OcHOBHbIE TOAXOABI B YYEHHH O OHocdepe: SHEPreTHYECKHi, OMOTreOXMMHYECKHIA,
WH(OPMALIMOHHBIN,  MPOCTPAHCTBEHHO-BPEMEHHOW,  HOOCGhEpHbIH, DKOJIOrMYeckue  MpoOsieMsl
4eJI0BEYECTBA.

2. IoHsiTHe OMOJIOTHYECKOW IBOJIOUMHU. TUTEILHOCTh, HEOOPATUMBIM XapakKTep, HAINPaBIECHHOCTHh
sBomonu. OCHOBHBIE HaIpaBiIeHUs 3BONIONUHU. buonormyeckuil mporpecc. buonornyeckuii perpecc.
AHTpPOIIOTE€HE3 U €r0 3TAIbI.

IIpakTnyeckne 3aHATHSA:

1. IInmesBble menu. JKoJIOrus. JKogorndeckue ¢axropbl. [Iumesas nens. /[Ba OCHOBHBIX THIA
TpopUYECKUX Ieneil — macTOMIIHBIE W JIeTpuTHBIE. [lumeBas ceTb. DKOJOTHYECKHE MHPAMHUIBL.
[Tonstue 06 skonoruu. OCHOBHbIE MPOOIEMBbI 3KOJIOTHU. DKOJIOrHYeckue (hakTopbl: aOMOTHYECKUE,
OMOTHUYECKUE, AHTPOIIOTEHHbIE. JBOJIONMOHHASA Teopusi. [IpeaAnoceikM co3qaHus 3BOJIOLMOHHON
teopun Y. Jlapsuua. Jlormueckas cTpykTypa nAapBuHu3Ma. CHHTETHYECKas TEOPHUS HBOJIOLHU.
MuxkposBosmtonus. BumooOpazoBanue. Makpospostonusi. [[BHKyIIHE CHUIIBI 3BOJIIOIUU: MYTallMOHHBIN
npolecc, MOMYJISIIMOHHBIE BOJIHBI, H30ysALus. POpMBI €CTECTBEHHOIO OTOOpA: CTaOMIIM3UPYIOLIHM,
JBUKYIIHM, TU3PYITUBHBIMN.

CamocrosiTesbHas padora:

1. Ocobennoctn kiaumata Poccun. 30Ha apKTHMYeCKHMX NMYCThbIHb, TYHAP M JiecoTyHap. Knumar
Poccun. Ilpupoano-knumarndeckue 30HbI Poccun. PazHooOpaszue M NpUCIOCOOIEHHOCTh SKHMBBIX
OpPraHMU3MOB K TOW WJIM MHON PUPOJAHO-KIMMATHYECKON 30HE.

Tema 6. CBer

Conep:xanue yueOHOro MaTepuaJia

1. DnexTpomarHuTHass mnpupoaa cBera. Cper. Pa3BuTue mnpencTraBieHUd O NpPUPOJE CBETA.
OneKTpoMarHuTHOE n3nydeHue. J[nuna BonHbl. YactoTa konebGanuii. [1lkana 31eKTPOMAarHUTHBIX BOJIH.
['-JIyun, peHTreHOBCKOE U3JIy4YeHue, yIbTpaduOJETOBOE U3JIY4Y€HHE, BHUIUMOE H3Iy4YECHHUE,
nH(ppaKpacHOe U3ITYy4eHHE U UX POJIb B IPUPOJIE U KU3HU YEJIOBEKa.

IIpakTHYeckne 3aHATHA:

1. CBer W nNpUCHOCO0JEHHOCTh K HEMY JKMBBIX OpPraHM3MoOB. BiusHue cBera Ha OpraHU3alLUIO
JKU3HEHHOTO IMKJIa opraHu3MoB. buoputmel. ®otocunte3d. Knaccudukanus pacteHuit Ha
CBETONIOOMBBIE, TEHETIOOUBBIE M TE€HEBBIHOCTMBBIE. DOTOTpONM3M. 3HaYCHHE CBETa JUIsl OPUEHTAlUU
JKUBBIX CYLIECTB B IIPOCTPAHCTBE. BHOIFOMUHECHIEHIINS U €€ POJIb B KU3HH KUBOTHBIX.
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CamocrosiTesibHasi padora:

1. OnrTuyeckue cBoiicTBa cBera. J[BolicTBeHHas mpupojaa cBera. @OTOH. 3aKOHBI OTPaKEHUS U
npesomiieHus: cBeta. OTHOCUTENBHBIN NOKa3aTeNb npesomiieHus. PakTopbl, BIMAIOIINE HA NTOKA3aTelb
MpeOMIICHUS: IPUPOJA BEIIeCTBa, TEMIEpaTypa, JUIMHA BOJIHBI MaJaroniero u3iaydeHus. Pedpakromerp.
Hucnepcust, nudpakuus U uHTEpdepeHLns cBera

Tema 7.
Temmneparypa

Conep:kanue y4eOHOT0 MaTepuaJia

1. TennoBoe paBHoBecue. Temmnepatrypa. Bropoe Hauano tepmoanHamMuku. KoJu4ecTBO TEIUIOTHI.
Tennoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMHUYECKHE CUCTEMbI TPEX THUIIOB: HU30JMPOBAHHBIC,
3aKPBITHIE U OTKPBITHIE.

TemnepaTypa Kak napameTp COCTOSIHUSI TEPMOJUHAMUYECKON CUCTEMBI.

IIpakTH4yeckue 3aHATHS:

1. Temmnepatypa u npucnocod/J1eHHOCTDb K Hell ’KUBBIX OPTaHU3MOB.

Tepmoperynsanus B xuBOW npupone. Temnonpoaykuus U TemiooTaada. MexaHn3Mbl TEpMOPETYISILUN
KUBOTHBIX M pacteHuil. Temmeparypa Tena 4enoBeka u ee (usmosorndeckas ponb. Kimaccuduxanms
JKUBOTHBIX II0 TEMIIEPATYPHOMY PEKHMY HArOMOWOTEPMHBIE, NOMKWIOTEPMHBIE U I'€TE€POTEPMHBIE.
Knaccudukanus opraHu3smMoB 1O TEeMIEpaTypHOMY HWHTEpBally OOMTaHUA. AKKIUMaTH3aIMS.
TemnepaTypHBI pEKUM.

CamocrosiTesibHasA padoTa:

1. BHyTpeHHsIsI JHeprusi MaKpOCKONMYeCKOW cucTeMbl. TepMOIUHAMHKAa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHSs »HEprus TEpMOAMHAMHUYECKON cucTeMbl. llepBoe Haudano TepMOAMHAMHKHU.
Tennonepenava. TermonpoBogHoCcTs. KOHBEKIMA: €CTECTBEHHass W IPUHYIWTENbHasd. TerioBoe
U3ITyYEHUE.

Tema 8. Boxa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenne MoJiekyJibl U (pu3nyeckue cBoOicTBa BoAbl. CTpoeHHE MOJEKYIBI BOJbl. Boma kak
pactBopuTesb. DH3MYeckne CBOWCTBA BOABI: aHOMaJbHAs TEMIIEpATypHAs 3aBUCHMOCTBH TUIOTHOCTH
BOJIBI; BBICOKOE TIOBEPXHOCTHOE HATS)KEHHE BOJIbI, aHOMAJIbHO BHICOKHME 3HAUCHUS TeMIIepaTyp KUIICHHUS
Y IUIABJICHHS BOJBI; BBICOKOE 3HAYCHHUE TETUIOEMKOCTH BOJIBI. 3HaUeHUE (PHU3UUIESCKUX CBOWMCTB BOJIBI IS
TIPUPOJIBI.

2. Bona — a0uoruyeckuii (pakTop B KM3HU pacTeHuil. Poib Bombl B Omocdepe: KOMBIOETH
JKU3HHU, cpella OOMTaHMsI, YUaCTHUK OMOXMMHYECKHX MPOIECCOB, YUACTHUK CO3JaHMsI OMOTeOI€HO30B,
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peryyaTop KiIMMara Ha IDiaHere. [Mapoinm3 OpraHM4ecKuxX BEIECTB B JKUBBIX OpPraHHU3Max.
Knaccugukarusi pacTeHuil Mo OTHOIIEHHIO K KOJIMYECTBY BOABI B OKPYKAIOLIEH cpee: ruaaTo(UThl,
ruapoduTel, THrpoPuTh, ME30(PHUTHI, KCEPODHUTHI.

HpaKaneCRne 3aHATHUA:

1. XuMHueckue cBoiicrBa BoAbl. B3aumoneicTBue BOABI ¢ METaUlaMH. B3anMoneicTBre BOALI C
okcugamu. ['mapararus. B3aumoneiictBue Boabl ¢ coiisiMu. ['uaponus. Pasnoxxenue Boapl. [lonstue o6
aNeKTposn3e U HoToH3E.

CamocrosiTesbHas padora:

1. PacrBopumoctb. pH kak nokazarejib cpelbl pacTBopa. PacTBOpUMOCTh M €€ KOJIMYECTBEHHAas
XapaKTepUCTUKa — KOd(p(UIUEHT pacTBOpUMOCTU. MaccoBas 101 PacTBOPEHHOI'O BeELIECTBA B
pactBope. Bona kak amdonut. Ilonstue pH pacrtBopa. 3nauenue pH B npupone. 3nauenuss pH
(bU3HONOrMUecKUX >KUIKOCTEH YeloBeka B HOpMe.JJIeKTpoJuTH4YecKasi auccouuanus. OCHOBHbIE
MOJIOKEHUSI TEOpUHU dJeKTposuTruuecko auccoumnanuu (TO[]). DIeKTponuTsl M HEIIEKTPOIUTHI.
Knaccudukanus HOHOB MO pa3IMYHBIM OCHOBAaHUSM. MeXaHM3Mbl JUCCOLMALUU DIEKTPOJIUTOB C
Pa3HbIM TUIIOM XUMUYECKOU CBsI3U. CTENEHb AIEKTPOIUTUYECKON TUCCOLUALIUY.

Conu, kucnoTel 1 ocHoBaHus B cere TO/L.

Tema 9.
IKoJorn4YecKme

Conep:xanue yueOHOro MaTepuaJia

13




¢akropnl

1. Conenocts kak abumorudeckuii ¢Paxrop. Comu. Krnaccudukamus coneil. Haubonee
pacnpocTpaHeHHbIE KUCIIbIE COJIU, UX MpuMeHeHue. XKectkocTh Bojbl. Conu Kak MUHEPaI000pasyrolme
BemecTBa. Comu — abuotnueckuit pakrop. [IpucnocoOneHHOCTs pacTeHU M )KUBOTHBIX K PA3IMYHOMY
CoJIeBOMY pexumy. BnusHue conmm Ha opranu3Mm denobeka.llouBa kak aduormueckuii gakrtop.
[Tonsitue o mouBe U kinaccudukanus mous. [Iporecc mouBooOpa3oBaHusl. 3HaYEHUE MTOYBBI B IIPUPOJIE U
JKU3HM 4eJIOBeKa: cpeAa OOWTaHUs JKUBBIX OpPraHM3MOB; SKOHOMHYECKOE 3HAuYeHHe, O0JagaeT
IUIO/IOPO/IMEM, OKa3bIBAaeT CYIIECTBEHHOE BIHMSHHME HAa COCTaB M CBOMCTBa Bcell ruapocheps 3emi,
SBIISIETCS TJIABHBIM PETYJIATOPOM cocTaBa aTMochepsl 3emMin, BXKHEUITNI KOMIIOHEHT OMOTe0IeHO3a.

2. buoputmsbl. Tunsl OMOpUTMOB: (pU3HOIOTHYECKHE M HKOJOTHUYECKUE. [IpumMepsl pa3aMyuHBIX THUIIOB
OMOPUTMOB Yy pacTeHUl U )XUBOTHBIX. DoTonepuoansM. buoputmsl yenoseka. AucunxpoHusm.Cnocoonbl
nepenayn uHdopmanuud B KuUBoil mnpupone. IlepBas u BrOopas curHaibHBIE cuUCTeMbl. OOMeH
uH(popMaliel Ha pa3UYHbIX YPOBHSAX OPraHU3AlMH KU3HU. Peakuinu MaTpuuHOro cunres3a. @aromuros.
Pepnexc. Otonorms. buoruueckme (akTopbl OKpy:Kaomeld cpeabl. buotmueckue (akTophl.
buoTnyeckre B3aMMOOTHOIICHHUS MEXKAY OpraHM3MaMu: KOHKYPEHIUS, XHIIHUYECTBO, CHUMOHO3,
napasuTtusM. [IpumMepsl OMOTHYECKUX B3aMMOOTHOIIEHUN B IIPUPO/IE.

3. KourpoabHas padora: Makpomup

CamocrosiTesibHas padora:

1. [MonsaTusa npocTrpancTBa u BpemeHu. [IpocTpancTBo u Bpems B Kiaccuueckoil MexaHnuke HproToHa.
AbcomoTHoe  mpocTpaHcTBO.  OJIHOPOJHOCTH — HpOCTpaHcTBAa.  V30TPOMHOCTH  MPOCTPAHCTBA.
WNuepunanpHas cucrema oTcuera M nepBblii 3akoH HeroTona. IlpeoOpazoBanus [Manunies m npuHIun
oTtHocutenbHocTU ["amuies. A6conmotHoe Bpems. CrnenuanbHas Teopusi oTHocutenbHocTu (CTO). [IBa
noctynata CTO u ocHOBHBIE ClIe/ICTBUSI, BhITeKatonue u3 Hux. O6mmas reopus otHocutenbHoctu (OTO).
HNudopmanus u yesoBek. BosHUKHOBEHME U pa3BUTHE HOCUTENEH HHPOPMALIMU C JPEBHEHIINX BPEMEH
JI0 Halllero BpeMEHU. DBOJIIOIMSI COBPEMEHHBIX HH()OPMALIMOHHBIX PECYPCOB.

I'JIABA I1I. MUKPOMMUAP

(11 kaacce)

CoaepxxaHue y4eOHOIro MaTepuasa
Tema 10 1. CucremaTnuyeckoe MOJIO:KeHHE 4YeJI0BeKa B MHpe KMBOTHBIX. bronormdeckas kiaccupukamus
quIOBeK. 1 ero yenoBeka. [IpsmMoxoxkaeHne 1 ero BIMsIHUE Ha CKeJeT YeloBeKa. Pyka — opran u npoayKT Tpyaa.
310pOBBeE Pa3zButue depema u TOJNOBHOTO Mo3ra uenoBeka. llepBas u BTOpas CHUTHaJIbHBIE CHUCTEMBI.

buocouunansHas npupoja yenoBeka.
2. T'eHeTnka 4e0BeKa U MeToAbl ee n3yuyeHusl. OCHOBHBIC TIOHSTHS T€HETUKH: HACJICICTBEHHOCTb,
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U3MEHYHMBOCTD, T€H, XPOMOCOMBI, MyTalli{, TEHOM, FCHOTHUII, PEHOTHUII, TOMUHUPYIOIIUE U PELIECCUBHBIC
npusHaku. ['eHOM uenoBeka u ero paciudposka. [IpakTuyeckoe 3HaYCHHUE U3YyUSHHsI TEHOMA YeI0BEKa.
Meroapl H3ydeHHs TCHETHKH 4elIOBeKa: TIEHEaJOrn4ecKuil, OJM3HEIOBbIH, UTOr€HETHYCCKUH.
['eHeTnyeckue 3a00JICBaHKS YEIOBEKA.

3. ®usuka vesnoBeka. CKeleT ¢ TOYKH 3peHUss (HU3NUECKOro MOHITUS O pbruare. KpoBooOpaiieHue B
CBETE TUIPOJAMHAMUKH: IyJbC, KpoBsHOE AaBieHue. Auddysus kak ocHoBa popMHUpOBaHUS EPBHYHON
U BTOPUYHOW MOYHM B TOYKAX, a TAK)KE ra3000MeHa B TKAHIX M JETKUX. TepMOperyssiius ¢ MOMOIIbI0
KOXH ITYTEM TCIUIONPOBOJHOCTH, KOHBCKIIMU, U3JIYUCHUA W HCIIAPCHHA BOIBI. BHCKTPOI[I/IHaMI/I‘{eCKaSI
IpUpOJIa TIepeadl HEPBHBIX UMITYIbCOB. ONTHYECKas CHCTEMa 3peHHUs. AKYCTHYECKas CUCTeMa CliyXa 1
roJI0c000pa3oBaHMeE.

IIpakTH4yecKkue 3aHATHS:

1. Xumus yejsoBeka. XUMUYECKHI COCTAaB TeJla YEIOBEKA: 3JIEMEHTHI M BEIIECTBA, UX KiacCH(pUKanus
U 3HadyeHue. Bona, ee pyHnkuuu. BonHblil 6anaHc B opraHusMe 4yejaoBeka. MUHepaabHbIE BEIECTBA U X
polb B KM3HEIEATEIBLHOCTH OpraHu3Ma YelloBeKa. 3a00JeBaHMsA, CBA3aHHBIE C HENOCTAaTKOM HIIU
U30BITKOM HEKOTOPBIX XUMMYECKMX 3JIEMEHTOB B oOpraHm3Mme denoBeka. CyToyHas MOTpeOHOCTh
YeloBeKa B BUTAMHUHAX M HMX OCHOBHBbIe (yHKuuu. Kiaccudukanms ButamuHOB. BomopacTBopuMEbIe
BUTaMUHBl Ha mnpumepe BuramuHa C. JKupopacTBopuMBIE BUTaMHUHBI Ha IIpUMEpEe BUTaMHHA A.
I'opmonbl. HepBHas 1 ryMopalibHasi peryisiliiy MpOLECCOB KU3HEAEATEIbHOCTH OpraHu3Ma. [ opMoHBI
Kak TpPOJYKThI, BblpabaThIBaeMble »elle3aMH BHYTpeHHel cekpernuu. Knaccugukaius ropMOHOB MO
Keye3aM, KOTOpbIE X MPOIYLMPYIOT, U MO XUMHUYecKol mpupone. CpolicTBa ropMoHOB. MHCYIMH Kak
TOpMOH O€NKOBOM MNpHUponbl. AJpPEHATMH Kak TOPMOH aMHHOKHCIOTHON mnpuponbsl. CTepouaHbie
TOPMOHBI Ha MPUMEPE MOJIOBBIX. [ unep- 1 runoyHKIMs jKeie3 BHYTPEHHEH CeKpeluu.

CamocrosiTenbHas padora:

1. Buramunb! u JekapcrBa. icTopus OTKpeITHS BUTAaMUHOB. BUTaMHUHBI Kak OMOJIOTHYECKU aKTUBHBIE
BemiecTBa. boyie3HH, BbI3BaHHBIE HEAOCTATKOM WM  HM30BITKOM BHUTAaMHHOB: aBUTAaMHHO3BI,
TUIMIOBUTAMUHO3bI, TUIICPBUTAMHWHO3EBI. KpaTKI/Ie CBCACHUA O 3apOKACHUHN U Pa3BUTHU Q)apMaKOJIOFI/II/I.

Knaccugukaius 1ekapcTBEHHBIX CpPEACTB [0 arperaTHOMY COCTOSIHMIO: JKMJKUE, TBEp/ble, MATKHUE.
Ankanougel. Bakmunsl.  XumuorepaneBTHuUecKHe —mpemnapaThl. AHTHOMOTHMKU. HapkoTtuueckue
npenapatsl. Hapkomanus n ee nocneactBus. ONTHUMAIbHBIA PEXUM INPUMEHEHMS JIEKAPCTBEHHBIX
npenaparoB.310poBbIii 00pa3 sku3HU. Pr3ndeckue 310poBbe U ero Kkpurepuu. llcuxnueckoe 310poBbe
U ero kpurepuu. HpaBcTBEHHOE 30pOBbE U €r0 KPUTEPUHU. TpU OCHOBHBIE COCTABISAIOLINE 310POBOTO
06];)333 KHU3HU: PEXKUM [IOHA, IMPaBHUIIBHOC ITMTAHUC, q)HSquCKaH AKTUBHOCTb MW 3aHATUC CIIOPTOM.
@DakTopbl, BIUAIOLIME HA 3/0POBbE YENIOBEKA: OKpY’Karollas cpena, MpoQHIaKTHUYecKas BaKIIMHAIIHS,
CTPECCHI, BPCIHLIC ITPHUBBIYKH. AJKoroimsm n €ro IIOCJICACTBHSL. HapKOMaHI/ISI n €e

15




nocneacTeys. Pu3nKa Ha ciyxde 310pPOBbi Ye10BeKa. AHTPOIIOMETPHSA: U3MEPEHUE UIMHBI U MACChI
TeJa, CIMPOMETPUS U KU3HEHHAsl €EMKOCTb JIETKUX. TeIIoBble U3MEPEHUs U TeruloTepanus. M3mepenue
apTepHAJILHOTO JaBJICHUS. | MIIEPTOHUSA ¥ TUIIOTOHMS. Y IbTPa3ByKOBasl JUArHOCTHKA U T€paIusl.
Onexrporepanus. JlazepHas Tepanus. MarHUTHBIA pE30HAHC U PEHTIe€HOAuarHocTuka. diaroopo-
rpadust. Tomorpadusi.

BoinosiHeHne HHAUBUAYAJTBHOI'0 IIPOCKTA

HUTOI'O:

81

HpOMG)KyTO'lHaﬂ aTrecranus B (])opMe IK3aMCHa

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHMs y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYeHU:
1. — 03HAaKOMHUTEJNIbHBIN (Y3HaBaHHE PaHee U3YUEHHBIX 0ObEKTOB, CBOICTB);
2. — penpoAyKTHUBHBIH (BBIIIOJIHEHUE ACSITEILHOCTU IO 00pa3slly, MHCTPYKLIUU WIH 110/] PYKOBOACTBOM);
3. — IpOAYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITENBHOE BBIIIOJIHEHUE IEATEIbHOCTH, PeLlIeHHEe POOIEMHBIX 3a/1a4)

NN AP =

— e = = e e \©
N A~ W N = O

HpnMeprIe TEeMbl HHIUBUAYAJBbHBIX ITPOCKTOB

KauecTBeHHOE onpeiesieHne BaKHENINX IPUMECEN B BOJIE.
CrocoOb! yIIyqIIeHHs] Ka4eCTBa BOJBI.
OrnpesiesieHne )KeCTKOCTU BOJIBI.
Omnpenenenne pacTBOPEHHOIO KUCI0pOo/ia B BOJIE 0 MeToy Bunkiepa.
HccnenoBaHue )KeBaTEIbHON PE3UHKH.
HccnenoBanue mokoaaa.
HccnenoBaHue YUIICOB.
Hccnenosanue vasi.
HccnenoBanmne MoJroka.
. Onpenenenune Ka4yecTBa MpUIA.
. 3ydyeHue BIusiHUS My3bIKH Ha JUHAMHUKY YMCTBEHHON pabOTOCIIOCOOHOCTH UeIOBEKa.
. UccnenoBanue nbuieBOro 3arpsi3HEHUS BO3AyXa B IOMEIIEHUH.
. M3ydeHne Kopbl 1epeBLEB U KyCTAPHUKOB.
. I3yueHne 3aBUCUMOCTH 3JI0pOBbsI JIIOJIEH OT COCTOSIHUS aTMocdepa.
. UccnenoBanne BO3MOXKHOCTEH 3HEProcOepekeHus: B KBapTUPE.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DKOJIOTUYECKH TPaMOTHBIA OTPEOUTENTH TOBAPOB.

CocraBieHre NUIIEBBIX PALIMOHOB B 3aBUCUMOCTH OT 3HEPro3arpar opraHu3Ma.

Koxa: TunupoBanue, yxol, yJIy4IIeHHE COCTOSHUS.

CocraBieHre pallMOHAIBHBIX PEKUMOB JIHSL.

N3rorosnenue reorpaduueckoi KapTol «llyTemecTBrie mo Manoil poguHe.
CocraBiieHHE TONOHUMUKH palioHa.

KoMnproTepHbI€ UTPBI U UX BIUSHUE HA OPraHU3M 4€JI0BEKa.

Kucnotsslie noxau.

KnumaTtnueckne n3MeHEHNUs Ha IUIAHETE.

AJIKOTOJIb U €r0 BIMSHHUE Ha 3/J0POBBE UEIOBEKA.
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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 " JUCTAaHIIMOHHBIX
06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

3.1. TpedoBaHUsI K MHHHUMAJIbHOMY MATEPHAJLHO-TEXHHYECKOMY oOecrneyeHuIo
peajim3aluu 001meo0pa3oBaTeIbHON THCHMIIHHBI

Peanuzanus oOuieo6pa3oBarenbHON yueOHOW JUCIUIUIMHBI OCYHIECTBIISAETCA B yueOHOM
KaOMHEeTEe eCTeCTBO3HAHMA ¢ MeToIuKOoM npenogaBanus Ned13 (423806, Peciybnuka Tatapcran
(Tarapcran), r. Habepesxxubie Yennsl, rep. JKene3Hoa0poKHUKOB, 1. 9A)

OcHanieHHOCTh y4eOHOT0 KaOWHETa eCTECTBO3HAHMS C METOAMKOM npenogaBanus Ne413:
yuebHasi Mmebenb, JA0CKa, KOMIIbIOTEp, MPOEKTOp, MHTEPAaKTHBHAs JOCKa, y4eOHO-HarJsigHbIC
nocoous.

JInieH3noHHOE MPOrpaMMHOE OOecIieueHue:

AnTHBHpYCcHOE mporpammHoe obecnieuenne Kaspersky Endpoint Security s Ousneca -
Cranpaptueiii Band T: 250-499 Node 1 year Educational Renewal License: [oroop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : JloroBop
Ne 2020.13967 ot «27» urons 2020.

3.2. YueOHO-MeTOAMYeCKOe M HH(POPMALMOHHOEe o0ecneyeHHue MPOTrPaMMbl
o01eo0pa3oBaTeIbHOM Y4eOHOM 1M CHUIIIHHBI

OcHoBHas yueOHast TuTepaTypa

1. EcrecTtBo3HaHue. 10 KJ1acc: DneKkTpoHHas dbopma yueOHHUKa JUIs
00mieo0pa3oBaTebHBIX OpraHu3anmii: 0a3oBbiid ypoBeHb/ [M. F0. Anekcammnaa u ap.]; moj
penakuueit W. 0. AnekcamuHol. - 6-¢ u3n., nepepad. — Mocksa : IIpocsemnienue, 2019. - 272
c.: un. - (Cepus "Jlabupunt")  rpud

2. EcrectBO3HaHueE. 11 KJ1acc: DneKTpoHHas dopma yueOHUKa JUIS
0011e00pa3oBaTeNbHBIX Opranu3aiuii: 0a3oBeiii  ypoBeHb/ [M. FO. Amnekcammna, K. B.
lNanaktonos, A. B. Jlsnues, M. A. lllatanoB]; nox penakuueit M. 0. Anekcammunoit. - 6-¢
u3., nepepad. — Mocksa : [Ipocsemenue, 2019. - 255 c. : un. - (Cepus "Jlabupunt") rpud

JlononuurenbHas yueOHas 1uTeparypa

1. Banguckuii, C. W.EctecTBo3HaHMe : y4yeOHHK M NPAKTUKYM JUISL CPEIHETO
npodeccuonanibHoro obpazoBanusi / C. M. Bamsuckuit. — Mocksa : MznatensctBo Opaiir,
2019. — 367 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09150-2. — Texkcr :
anexTponnbii // DBC FOpaiit [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmupHoBa, M. C. EctectBo3HaHMe : y4yeOHHK M HPAKTUKYM MJIs CPEIHEro
npodeccuonansHoro oopazosanus / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHOBa. —
2-e m3g. — Mocksa : WznatensctBo HOpaiit, 2019. — 332 c¢. — (IIpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-09495-4. — Texct : anexkrponusiit // 9BC IOpaiit [caiiT]. —
URL : https://biblio-online.ru/bcode/433393

CripaBo4HO-0MOIMOrpaduecKue u31aHus

bubnnorpaduueckue nznanus

1. By3 Ha cTpaHunax nepuoaudeckoi nedaru: Mcropus u coppemenHocts (1992-2015) :
oubmmorpaduueckuii ykazarens / cocraButenu [. A. Tlerposa; o penakmueit M. b.
JlapnoHoBoii; oTB. 3a Bbiyck M. b. JlapuonoBa .— Habepexxusie Yennsl : HUCIITP, 2015 .—
47 c.: nn. — TekcT : HenmoCPeACTBEHHBIM.
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https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/433393

CrnpaBoyHble U3aHUs

1. 3apunoBa P.C. CoBpeMeHHOE €CTECTBO3HAHHME [DIEKTPOHHBIM pecypc|: KIIOUEBBIC
nousitus/  3apunoBa P.C.— DnekTpoH. TeKCTOBble JaaHHble.— HaOepexxnbie YenHbI:
Habepe:xxHOUeTHMHCKMI TOCYAapCTBEHHBIN Menarorndeckuii yauBepcutet, 2008.— 41 c.—
Pexxum noctyna: http://www.iprbookshop.ru/64641.html .— 3BC «IPRbooks»

[Tepuoanueckue n3ganus

1. AxkTyanbHble HaydHble HCCIEAOBAaHMS B  COBPEMEHHOM  MHUpPE:  Hay4yHO-
UH(POPMALIMOHHBIN KypHaIL — YKpanHa: OOmecTBeHHas opranu3anus "VHCTUTYT cOlUanbHON
Tpanchopmaruu" — u3gaercs ¢ 2015 roga — 12 BeimyckoB B rog - — ESSN 2524-0986 — Tekcr :
AJIEKTPOHHBIN // bazbl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411. —  Pexum  pmoctyma: uisi  aBTOPH3HP.
II0JIb30BAaTENEH.

2. AxryanbHble NpoOJeMbl TyMaHUTAPHBIX M  €CTECTBEHHBIX HAayK: Hay4HO-
UH(POPMALMOHHBIIDKYpHAT. — MockBa: HayuyHo-uH(pOPMALMOHHBIM HM31aTENbCKUNA LEHTP U
pelnakuus KypHana AKTyallbHble TPOOJIEeMbl T'YMaHUTAPHBIX M €CTECTBEHHBIX HAYK — M3/1a€TCsl C
2005 roga — 12 BeimyckoB B rox - 151 c. — ESSN 2073-0071. — Tekcr : anexkTpoHHbIH // ba3brl
nanHbix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238. — Pexum
JocTyna: Jiisl aBTOPU3UP. M0JIb30BATENEH.

3. buonorus B mkoje: Hay4HO-MeToaudeckuil xypHan. — MockBa: OOO "IlIkonbHas
ITpecca" — uzmaercs ¢ 1927 rona — 8 BoimyckoB B rog - 80 c. — ESSN 0320-9660 — Tekcr :

3JIEKTPOHHBIN /l ba3zbl JTAaHHBIX East View [caitT]. — URL:
https://dlib.eastview.com/browse/publication/92107. — Pexum pgoctyma: uisi aBTOPU3UD.
I10JIb30BaTENEN.

4. Hayka ¥ XU3Hb: HAyYHO-METOJIWYECKUU XypHal. — MockBa: Pemakuus xyphHana
"Hayka u xu3np" — uznaercs ¢ 2009 roga — 12 BeinmyckoB B roa - 144 c. — ESSN 0028-1263 —

Texct : onexktpoHHbli // bBa3el  nmamHeix  East  View  [caiit]. — URL:
https://dlib.eastview.com/browse/publication/8287. — Pexum poctynma: st aBTOPU3UD.
II0JIb30BaTEIICH.

5. Yuurensckas Tra3eTa: HaydyHO-METOAMYECKUU >KypHal. — MockBa: Penakuus
"Vuutennbckoit razersl” — uzmaercs ¢ 2005 roma — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Teker : onektponHsld // ba3sl nmamneix East  View [caiit]. — URL:
http://dlib.eastview.com/browse/publication/6205/—  Pexum  noctyma: njias  aBTOPHU3UD.
I10JIb30BaTEICH.

Nudopmanmonnsie o6pa3oBaTenbHbIe pecypcehl ceTu MuTepHeT

1. baza pganHbix moprama Polpred.com OG63op CMMW - Pexum nocryma:
https://polpred.com/news

2. Undopmanmonnas  mpaBoBas ~ cucrema  [apant. -  Pexum  jgoctyna:
http://www.garant.ru/

3. Hayunas onektpoHHas ©Oubmuoreka eLIBRARY.RU. - Pexum nocryna:

https://www.elibrary.ru

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

5. DnexktponHo-oubnuoreunas cucrema (OBC) IPRbooks. - Pexum pmocryma:
http://iprbooks.ru/

6. OnextponHas OuOmmoreyHas cucrema «lOpait». - Pexxum moctyma: https://biblio-
online.ru/

7. DNEeKTPOHHBIN KaTajor OoubanoTeKN HITIY. - Pexnm JIOCTYyTIA:
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
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4. KOHTPOJIb U OLIEHKA
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIUIIJIMHDBI

KOHTpOHB N OLCHKa PpeE3yJIbTaTOB OCBOCHUA

PE3YJIBTATOB

OCBOEHMUA

0011eo0pa3oBaTeIbHOW — y4eOHOM

JUCLHUIUTMHBI OCYIIECTBIISAETCS MPETOJaBaTeIeM B MPOIECCE MPOBEACHUS AyAUTOPHBIX 3aHITHH,
a TaK)kKe BBIMIOJHEHUS! 00YYaIONIMMUCS UHIMBUYaTbHBIX 3aJaHH, TPAKTUYECKUX PaloT.

@OH/T OLEHOYHBIX CPEACTB JJIS MPOBEJICHUS TEKYIIEr0 KOHTPOJsS YCIHEBAEMOCTH W
MPOMEXKYTOUHOM aTTecTanuu oOydaromuxcs 1no oomeoOpa3zoBaTesbHON yueOHOM TUCIUILINHE
BXOJIUT B COCTaB paboueil mporpaMMbl TUCITUTUIMHBI, TPEICTABICH OTACIbHBIM JOKYMEHTOM.

Pe3ysabTarnl 00yyeHus
JIMYHOCTHBIE, MeTanpe/AMeTHbIE, PeIMeTHbIe

@®opMbI U METOAbI
KOHTPOJISA M OLleHKH
pe3yJbTaTOB 00y4YeHusI

JIMYHOCTHBIEC

YCTOMUUBBIH MHTEpPEC K HCTOPUHM M JOCTHKEHHAM B 001acTH
€CTECTBEHHBIX HAyK, 4YYBCTBO TIOpPAOCTH 3a POCCHUICKHE
€CTECTBEHHbIC HAYKU

TFOTOBHOCTb K  IPOJOJDKEHHIO  00pa30BaHMs,  IOBBIIICHUIO
KBaJTM(HUKAIMK B U30paHHON MPO(ECCHOHATBHOU NESTEFHOCTH C
UCIOJIb30BAaHUEM 3HAHUH B 00J1aCTH €CTECTBEHHbBIX HAYK

00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIHH B 00JIacTH
€CTeCTBEHHBIX HAyK JUIs 4YelloBeKa W OOIIeCTBA, YMEHHUE
UCIIOJIb30BaTh TEXHOJIOTUYECKUE JTOCTIKEHUSI B 00JacTH (DU3HKH,
XHUMHH, OMoIOruH JUISt [TOBBIIIIEHHS COOCTBEHHOT'O
WHTEIICKTYaTbHOTO Pa3BUTHsI B BBIOPAHHON NpPOECCHOHATHHOU
JEATEILHOCTH

YyMEHUE MPOaHAIU3UPOBATh
OKpYXKarolien Cpenbl,
JIeSITEILHOCTH YEJIOBEKa

TEXHOIEHHbIE
OBITOBOM u

HOCICACTBUA  OJIA
HpOI/I3BOI[CTBCHHOI71

T'OTOBHOCTH CaMOCTOATCIIBHO ,I[O6BIB8.TB HOBBIC  IJIA ceOs
CCTCCTBCHHOHAYYHBIC 3HaHWUA C HUCIOJb30BAHUCM IJId O3TOI0
AOCTYITHBIX HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I

YMEHUE YIPaBISATh CBOEM I03HABATEIBHOM JIE€ATEIBHOCTHIO,
IIPOBOJUTH CaMOOLICHKY YPOBHS COOCTBEHHOTO
WHTEJUIEKTYAJIbHOTO Pa3BUTHUSA

YMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B
KOMaH/I€ TI0 PEIIEHUI0 OOIIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS

Texymmuit KOHTPOIIb
yCIIEBa€MOCTH:

VYeTHbI onpoc,

Pedepar,

KonTtponbHbie paboThI

[Ipomexyrounas
aTTeCcTalus:
JK3aMEH

METANIPpEeAMETHBIC

OBJIaJICHUE yMEHUSMU U  HaBBIKAMHU  PpA3IUYHBIX  BHUJOB
MIO3HABATEJILHON JIEATEIbHOCTU I W3YYEHHUs pPa3HbIX CTOPOH
OKPY’KaIOIIEro €CTECTBEHHOI'0 MHUpa

NPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUWS (HabOmIOaeHMS,
HAyYyHOTO OKCIIEPUMEHTAa) JUIsl H3Y4YeHHsS pa3jINYHbIX CTOPOH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTh CTAIKMBATHCA B MPOGhECCHOHATBHOU cepe

YMCHHUC ONpCACIATh LCIINM U 3aJadr ACATCIBHOCTH, BLI6I/IpaTB
CpeacTBa Ajid UX OJOCTHUIKCHUS HA ITPAKTHUKE

Texymmit
yCIIEBaEMOCTH:
VYeTHbI onpoc,
Pedepar,
KoHnTposibHble paboThI

KOHTPOJIb

IIpomexyrounas
aTTecTalus:
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YMEHUE HCIIONb30BAaTh PaA3JIMYHbIE HMCTOYHUKHU IJIA IOIY4YCHUS
€CTECTBEHHOHAYYHOI MH(OpMAIMH U OLIEHUBATh €€ JOCTOBEPHOCTh
JUIsL JOCTHYKEHUS TIOCTaBJICHHBIX LIEJICH U 3a/1a4

OK3aMCH

npeaMeTHbIC

c(OPMHPOBAHHOCTh NPEACTABICHUN O LEJIOCTHOH COBPEMEHHOMN
€CTECTBEHHOHAy4YHON KapTHHE MHUpa, I[PUPOAE Kak €IUHOU
LEJIOCTHOW CHCTEME, B3aUMOCBSI3M 4YEJIOBEKa, IPUPOABI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoi

BIIQJICHUE 3HAHUSAMH O HaumboJiee BaXHBIX OTKDPBITHUSAX U
IOCTIDKEHMSAX B O0JIaCTH €CTECTBO3HAHMS, IIOBIMIBIINX Ha
SBOJIIOIMIO MPEACTaBICHUM O MPUPOJE, HA PAa3BUTUE TEXHUKU U
TEXHOJIOTUH

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH €CTECTBEHHOHAYYHBIE
3HaHUS I8 OOBSICHEHUS OKPYKAIONIMX SIBJICHUH, COXpaHEHHS
310pOBbs, oOecrieueHUs: OE30IIaCHOCTH  JKU3HEAEATENbHOCTH,
OepexHOoro OTHOIIECHHUS K pUpoJE, paloHaIbHOTO
IPUPOJIONIONIb30BAHUSA, @ TAKXKe BBIIOJIHEHUS POJIM TPaMOTHOIO
noTpeduTens

c(hOpMUPOBAHHOCTh NPEJICTABICHUNH O HAYYHOM METOJI€ MO3HAHUS
IpUpOABl M CpPEACTBAX H3YyYCHUS MeEramupa, MakpoMupa |
MHUKPOMUPA; BJIaJICHHE pueMamu €CTECTBEHHOHAYYHBIX
HAOIO/IEHUH, OMBITOB, MCCIEAOBAHUNA U OIICHKH JOCTOBEPHOCTHU
TIOJYYECHHBIX PE3YJIbTATOB

BJIAJICHUE  TOHATUHHBIM  amIapaToM  €CTECTBEHHBIX  HAyK,
MO3BOJIAIOIIMM IO3HaBaThb MHpP, Y4acTBOBATh B JUCKYCCHUSIX IIO
€CTeCTBEHHOHAYYHbIM  BOIIpOCaM, HCIOJb30BaTh  pa3iIMyHbIC
UCTOYHUKNA HHPOpMAIMM U1 HOJATOTOBKHM COOCTBEHHBIX paloT,
KPUTUYECKH OTHOCUThCS K cooOmenusm CMU, conepxamum
HaYYHYIO HH(OpMaIuio

c(hOpMUPOBAHHOCTh YMEHUM IMOHUMAaTh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'0 3HAHUS ISl KOXJI0T0 YeJIOBeKa HE3aBUCUMO
OoT ero mnpodecCHOHaIbHONU AESITeTBbHOCTH, pazaudarh (akThl U
OILICHKH, CpaBHI/IBaTB OILICHOYHBIC BBIBOJABI, BUJICTH HNX CBA3b C
KPUTEPUSMH OLEHOK U CBS3b KPUTEPUEB C OIPEACIICHHOU
CUCTEMOM IIEHHOCTEH

Tekymmit KOHTPOJIb
yCIIEBAEMOCTH:

VYcrHblii onpoc,

Pedepar,

KonTposabHabie paboThl

[IpomexxkyTouHas
aTTecTalus:
JK3aMeH

21




