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IosicHUTEeILHAA 3aNUCKA

LensmMu n3ydeHUss HHTETPUPOBAHHOIO Kypca BHEYPOUHOH AEATEIbHOCTU
«EcTecTBO3HAaHUE BUCCIIEIOBAHUSIX) SBISIOTCS:

* CO3[1aHUE OCHOB LIEJIOCTHOM HayYHOM KapTUHBI MUPA;

® (l)OpMI/IpOBaHI/Ie ITIOHUMAaHHUA B3aUMOCBA3HU U B3aUMO3aBUCHUMOCTH €CCTCCTBCHHBIX
HAYK; BIIMAHUA CCTCCTBCHHBIX HAYK HAa OKPYKAIOIMIYIO CpCay, 9KOHOMHUYCCKYIO,
TCXHOJIOTUYCCKYI0, CONUAJIBHYIO U 9TUYCCKYHO C(i)epBI ACATCIIBHOCTH YCJIOBCKA,

* CO3/IaHUE YCIIOBUM ISl pa3BUTHUSI HABBIKOB Y4eOHOM, POEKTHO —
UCCJIeI0BAaTEIbCKOM, TBOPUECKOH JAESATEIIbHOCTH, MOTHBAIIMU O0YYAIOIIMXCS K
CaMOPa3BUTHIO;

dopmMupoBaHuEe YMEHUI aHATU3UPOBATH, OIICHUBATH, TPOBEPSTH HA
JIOCTOBEPHOCTh U 000011aTh HAYYHYIO HH(OPMAIHIO;

* IMOJTyYCHUE HABBIKOB 0€30MaCHOM pabOTHl BOBPEMS MTPOSKTHO —
UCCIICIOBATEIBCKON M SKCIIEPUMEHTAIBHON JICATCILHOCTH, ITPH UCTIOJIb30BAHHUH
1a00paTopHOTro 000PYIOBAHUS.

BaﬂatlaMI/I HHTCTPUPOBAHHOI'O KypCa BHGYpO‘IHOfI ACATCIIBHOCTHU «EcTecTBO3HAHNE
B SKCIICPUMCHTAX» ABJIAIOTCA:

- OCBOCHUE 3HaHUN O COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHE MUpPA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hanbosee BaXXHBIMU UESIMU U
JOCTVKEHUSIMU €CTECTBO3HAHUSI, OKAa3aBIIMMH OIPEIEISIOLIEE BIMSHUE HA HAIIU
IIPEACTABIICHUS O MPUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

- OBJIQJICHHE YMEHUSAMH MPUMEHATDH MMOTYYEHHBIE 3HAHUS ISl O0BSICHEHUS
OKPY’KAIOIIUX SBJICHUM, UCTIOJIb30BAHUS U KPUTHYECKON OLIEHKHU
€CTEeCTBEHHOHAYYHOUN HH(pOPMaIIUU, JUTsI OCO3HAHHOTO OMpe/ieJIeHUs] COOCTBEHHOU
MO3HUIIMHU TI0 OTHOIICHHUIO K 00CYX/IaeMbIM B 00IIECTBE MpoOIeMaM HayKH;

- IPUMCHCHNE €CTCCTBCHHOHAYYHBIX 3HAHUH B IIOBCEAHCBHOW KU3HU JIJIS
oOecrieueHus1 0€30MaCHOCTH KU3HEIEITEILHOCTH, OXPaHbI 3/TOPOBbS, 3AIIUTHI
OKPY’KAIOIIEH CPEBI.

Pe3yabTaThl 0CBOCHUS KypCca BHEYPOYHOIl 1eATEIbHOCTH

JlanHas mporpamma oOecrnednBaeT GOpMHUPOBAHUE YHUBEPCATBHBIX YUSOHBIX
JEUCTBUH, a TAKXKE TOCTIHKCHHE HEOOXOUMBIX MTPEAMETHBIX PE3yJIbTaTOB
O0CBOEHUS Kypca, 3anoxkeHHbIx B PI'OC OO.

B pesynbrare u3ydeHusi JaHHOTO Kypca Yy 00y4YaromIXcs JOJIKHbI ObITh
c(hopMUpOBaHbI JINYHOCTHBIC, PETYJISTUBHBIC, TO3HABATEIIbHBIC U
KOMMYHHUKAaTHUBHbIEC YHUBEPCAIbHbIE yUeOHbIC EUCTBUS.



IInanupyemblie (JINUHOCTHBIE, METANIPEAMETHBIE U IPEIMETHBIE) Pe3yJIbTAThI
OCBOCHMS KYpca BHEYPOYHOH AeATeIbHOCTH «EcTecTBO3HAHME B
HCCJIEA0BAHUAX)

Jluunocmmuvimu pesyiomamamul AGJNAIONCAH.

8 YeHHOCMHO-OPUEHMAYUOHHOU Chepe — BOCIIUTaHUE YyBCTBA OPAOCTH 32
POCCHICKHE €CTECTBEHHBIE HAYKU;

8 mpy0osoll c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JabHEeHIIen
oOpazoBaTebHOM U PO ecCHoOHaATBLHON TPACKTOPUH;

B NO3HABAMENLHOU (KOCHUMUBHOU, UHMENIEeKMYalbHOl) cihepe — yMEHUe
YIPABIATH CBOEH IMO3HABATEIIBHON JIESITENBHOCTBIO.

MemanpeOMemelMu pesyiromamamit OC60EHUA nPpocpaAMMbl NO eCmecneO3HARUIO
AGJAIOMCA.

— OBJIAJICHUC YMCHHAMHN U HABBIKAMU PA3JIMYHBIX BUAO0B MMO3HaBaTEILHOM
ACATCIIBHOCTHU, IPUMCHCHUA OCHOBHBIX MCTOZ0B ITO3HAHUA (CI/ICTCMHO-
I/IH(l)OpMaIII/IOHHI)Iﬁ aHaJin3, MO}ICJ’II/IpOBaHI/Ie) JJI1 U3YYCHUA PA3JIMYHBIX CTOPOH
OKPYKAaromero CCTCCTBCHHOI'O MUpa,

— OBJIAJICHUC OCHOBHBIMHU MHTCIUJICKTYAJIbHBIMHA OIICPpALIUAMM: (1)0pMy.HI/Ip0BaHI/IC
T'UI0TC3, aHAJIN3 U CUHTC3, CPABHCHUC, O606HIGHI/I€, CHUCTCMaTH3aluA, BHIABIICHHUC
IMPUYIMHHO-CJICACTBCHHBIX CBH3Cﬁ, ITIOMCK aHaJIOT'OB,

— (opMupoBaHre YMEHUI T€HEPUPOBATDH UJIEU U ONPEIEIISTh CPEICTBA,
HEOOXOIMMBIE /IS UX peau3alliy;

— (opMupoBaHHEe YMEHUN ONPEETATh 1ETU U 3aJ]a4H IeITebHOCTH, a TAKXKe
BBIOMpATH CPE/ICTBA pean3allii dTUX LeJIel U PUMEHSITh Ha TPAKTUKE;
dbopMHUpOBaHNE YMEHHI UCTIOIB30BATh PA3JINYHBIE UCTOYHUKHU IS TIOTYUYCHUS
€CTECTBEHHO-HAYYHOU MHPOPMAIIU U TOHUMAHUS

3aBUCUMOCTH OT COJIepKaHus M (OPMBI TIPEICTABIICHHON HHPOPMAIIUK U LIeTIeH
azpecara.

Hpedmememu pesyiomamamul Usy4eHusl eCnmecmeOo3HaAHUA.
Yyenuk Haysyumcs.

- ACMOHCTPHUPOBATh HA IIPUMEPAX POJIb CCTCCTBO3HAHUSA B PA3BUTHHN YEJI0BEUCCKOM
OUBHUJIN3AalIHUH,

- BBIICIATD HepCOHaHBHBIﬁ BKJIaJd BCIIMKHUX YYCHBIX B COBPCMCHHOC COCTOSHHC
CCTCCTBCHHBIX HAYK;

- FPaMOTHO MPHUMEHSTH €CTECTBEHHO-HAYYHYI0 TEPMHUHOJIOTHIO MTPU ONUCAHUN
SIBJIEHUM OKPY>KaIOIIETO MUPA;



- 000CHOBaHHO MPUMEHITh NPUOOPHI ISl U3MEPEHUS U HAOJIIOIEHUS, UCTIONb3YSI
ONMKMCAHKME WJIM TIPEIJIOKEHHBIN alrOPUTM SKCIEPUMEHTA C LEJbIO MOTYYEHUS
3HaHHUHA 00 OOBEKTE N3YUECHHUS;

- BBISBJISITH XapaKTep SBJICHUI B OKPYKAIOILIEH cpelie, MOHUMATh CMBICII
Ha0JII01aeMBbIX MPOLECCOB, OCHOBBIBASACH HA €CTECTBEHHO-HAYYHOM 3HAHUU;

- UCIIOJIb30BAaThL JJIA OIMMCAHHA XapaKTEpa IMPOTCKaHUA IPOLECCOB (i)I/IBI/I‘ICCKI/Ie
BCIIMYMWHBI U ICMOHCTPUPOBATH B3AUMOCBA3b MCIKAY HUMMU,

- OCYIICCTBJIATb MOJACIIUPOBAHNEC ITPOTCKAHUA H&6JIIOII3.CMBIX MponecCoB C Y4€TOM
rpanun IPUMEHHUMOCTH UCIIOJIB3YyEMbIX MOﬂeHCﬁ;

- KPUTUYECKU OLIEHUBATh, UHTEPIPETUPOBATH U 00CYKAaTh HH(POpPMAILIHIO,
conepkatyrocs B coodmmenusx CMU, pecypcax MHTepHeTa, HaydHO-MONYISPHBIX
CTaThsIX C TOUKHU 3PEHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH; A€JaTh BEIBOJBI HA
OCHOBE JINTEPATYPHBIX TaHHBIX;

- IPUHUMAThH APTYMEHTUPOBAHHBIC PEIIECHUS B OTHOIIIEHUN TPUMEHEHUS
Pa3HOOOPA3HBIX TEXHOJOTHI B TPOPECCUOHATILHON JEATeIbHOCTU U B OBITY;

- U3BJICKATh U3 OIIMCAaHUA MallluH, HpI/I60pOB N TCXHHUYCCKUX YCTpOﬁCTB
H€O6XO}II/IMBI€ XAPAKTCPUCTUKU IJIA KOPPCKTHOI'O UX HCITOJIB30BAHMAA,

- 00BSICHATH MPUHIIMIIBI, TIOJIO)KEHHBIE B OCHOBY pa0bO0ThI MPUOOPOB;

- OPTaHU30BBIBATH CBOIO JICSITEIHLHOCTh C YIETOM MPUHITUTIOB YCTOWYHUBOTO
Pa3BUTHS CUCTEMBI KITPUPOIa—00IIECTBO—IEIIOBEK» (OCHOBBIBASICH HA 3HAHUSX O
npoIieccax mepeHoca u TpanchopMalny BEIIECTB U YHEPTHHA B SKOCUCTEME,
Pa3BUTHU U PYHKIIMOHUPOBAHUH OMOCHEPHI; O CTPYKTYPE MOMYJISIINHA U BUA,
aJIaNTausIX OpraHu3MOB K Cpejie OOUTaHHS, CBOMCTBAaX IKOJIOTUYECKUX (DAKTOPOB;
PYKOBOJCTBYSICH ITPHHIIUIIAMU PECYPCOCOEpEKCHHS U OE30ITaCHOTO TIPUMEHEHUS
MaTEepHAJIOB U TEXHOJIOTHH; COXpaHss OMOJIOTHIECKOE pa3HooOpasue);

- 000CHOBBIBATH MPAKTUYECKOE MCTIOIB30BAHKE BEIIECTB U UX PEAKIUH B
MIPOMBIIINICHHOCTH U B OBITY; OOBSICHATH POJIb OTMPEIEICHHBIX KJIACCOB BEIIECTB B
3arpsA3HEHUH OKPYXAIOIIEH Cpebl;

- ICCTBOBATh B paMKax IPaBUJI TEXHUKH 0€30TIaCHOCTH U B COOTBETCTBUU C
MHCTPYKIHAMU 10 TIPUMEHEHHIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUHU, OBITOBBIX
AJEKTPUYECKUX MTPUOOPOB, CIOKHBIX MEXaHU3MOB, TOHUMAs €CTECTBEHHO-
HAay4YHbIE OCHOBBI CO3JJaHUS MPEAITUCAHUM;

- popMHpOBaTH COOCTBEHHYIO CTPATETHIO 37I0POBhECOCPETAIOIICTO
(paBHOBECHOT0) MMUTAHUS C YIETOM OMOJOTUYECKOH 11eJIeCO00Pa3HOCTH, POIIU
BEIIECTB B MUTAHUU U KU3HEIEATEILHOCTH )KHBBIX OPTraHU3MOB;

- 00BICHATH MEXaHU3M BJIUSHUS HA KUBEIC OpraHu3Mbl JJICKTPOMAIrHUTHBIX BOJIH
U pagrOaKTHBHOI'O U3JIYUCHUS, 4 TAKIKE ,HGIZCTBHH AJIKOIr'oJisi, HUKOTHHA,



HapKOTUUYECKUX, MyTareHHbIX, TEPATOTCHHBIX BEIIECTB HA 3I0POBHE OpPraHU3Ma U
3apO/BIIIEBOE PA3BUTHE;

- BBIOMPATh CTPATETHIO IOBEACHMSI B OBITOBBIX U UPE3BbIUAHBIX CUTYALUsX,
OCHOBBIBAsACh Ha TOHUMAHUU BIIMSHUS Ha OPraHu3M YeJoBeKa (PU3UUECKUX,
XUMHYECKUX U OMOJIOTMUECKUX (PaKTOpPOB;

- OCO3HAHHO JIECTBOBATH B CUTYallMH BbIOOPA MPOJYKTA WIH YCIYTH, TIPUMEHSIS
€CTECTBEHHO-HAYYHbIE KOMIIETEHLIUH.

Yuenux NOYHYUm 6O3MOINCHOCHb HAYHUUMbCAL.

- BBINIOJIHATH CAMOCTOSITENIbHBIE DKCIIEPUMEHTBI, PACKPBIBAIOIE IOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX MOHATHI 1 3aKOHOB, COOIIOas IpaBUIIa
6e3omacHoi paboThl; IPEICTABIATD MOJIYYEHHbIE PE3YJIbTATHI B TAOJIUYHOM,
rpaduuecKoi UM TEKCTOBOM (popMe; enaTh BbIBObI HA OCHOBE MOJYyUYEHHBIX U
JIUTEpPaTyPHBIX TaHHBIX;

- OCYIIECTBJISITh CAMOCTOSATENIbHBIM YUE€OHBIN IPOCKT WIIM UCCIICI0BAaHUE B
00JIaCTH €CTECTBO3HAHUS, BKIIIOYAIOIINNA OIMPe/IesIieHnEe TEMbI, TOCTAHOBKY €I U
3a/1a4, BBIJIBIDKCHHUE THIIOTE3bI M MyTEH €€ IKCIIEPUMEHTAITBLHON TPOBEPKH,
POBEJICHNE IKCIIEPUMEHTA, aHAIN3 €ro PE3yJbTATOB C YU€TOM MOTPEIIHOCTH
u3MepeHus, GopMyTupOBaHKE BHIBOJOB U MIPEICTABIEHNE TOTOBOTO
UH(GOPMAIIMOHHOTO MTPOYKTA;

- O6Cy>KIIaTL CYIICCTBYIOIIHC JIOKAJIIBHBIC 1 PCTUOHAJIBHBIC HpO6JI€MBI
(C-)KOJ'IOFI/IIIGCKI/IG, OHCPICTUICCKUC, CBIPBCBLIC U T.I[.);

- 000CHOBBIBAThH B AUCKYCCHH BO3MOJKHBIC ITYTH UX PCIICHNA, OCHOBBIBAJACH Ha
CCTCCTBCHHO-HAYYHbIX 3HAHUAX,

- HAXOJUTh B3aUMOCBSI3H MEXKIY CTPYKTYPOU U HyHKIHMEH, TPUIUHON U
CJIEICTBUEM, TeOpUEH U (pakTaMu IIpH aHaK3€ MPOOJIEMHBIX CUTYAINI U
000CHOBaHMM MPUHUMAEMBIX PEIIEHUN HA OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUN;
MOKAa3bIBaTh B3aUMOCBS3b MEXIY 00JIACTIMH €CTECTBEHHBIX HAYK.

Conep:xanue Kypca BHEYPOUHO geATebHOCTH «EcTecTBO3HAHUE
BHCCJIEIOBAHUSX)

BBenenue

Beenenune B ecrectBo3Hanue. [Ipupoma-cpena oOuTaHusI 1 UCTOUYHUK KUZHH
yesaoBeKa. B3anMoOTHOIIEHNS YenoBEKa U MPUPObI, UX AuanekTuka. [Ipupona —
HWCTOYHHMK TBOPUYECKOI'O BJOXHOBEHUS JICSITEIEN HCKYCCTBA.

EcTtecTBO3HAHME — €AMHCTBO HAayK O mpupoae. Marepust u Gopmbl ee
cyliecTBoBaHuUs. J(nanekTuka ectecTBO3HaHUSA. OCHOBHBIE 3TAlbl €r0 Pa3BUTHSL.
[ToHATHE O €CTECTBO3ZHAHMM, KAK CUCTEME HAYUYHBIX 3HAHUHN O IPUPOJE.



Lemoncmpayuu. BuneopparmeHTs! (0J1s1 CETCKOXO03SICTBEHHBIX YTOIUH,
Kapbepsl U1l JOOBIYU YISl U pyAbl, METANypruyeckue KOMOUHATHI, ra30- U
HedrenpoBobl, paoTwiun, I'IC, TOI u ADC, nociaeACTBUS 3eMIETPSICEHUN U
IlyHaMH, MCUE3HYBILKE BUJIbl PACTEHUN U KUBOTHBIX); PENPOLYKLIUH KapTUH
BEJIMKUX XYJOKHUKOB C Mei3axamMu u ApyrumMu oobektamu npupoas! (Iumkrna,
JleBuTana, AitBazoBckoro, KOoHa u ap.); My3bIKaibHble (PparMeHThl,
NOCBsIIEHHBIE ABIeHUIM npupoabl (Haiikosckuii, Cen-Canc, betxoBeH u ap.).

[lopTpeThl yUeHbIX-€CTECTBOUCTIBITATENEH, BUI€O()PArMEHTHI IO HICTOPUU
BO3HUKHOBEHUS U Pa3BUTUS (PU3MKU, XUMUU U OMOJIOTUU

1. EcTecTBO3HAHUE M METOAbI MO3HAHUS MUPA
B3aumoceazv merncoy naykoii u mexnonocuamu

Hcmopus uzyuenus npupoovl. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 8KIA0 8
passumue yusuauszayuu. Memoovl HayuHO20 NOSHAHUS U UX COCMABIAIOUUE!
Habooenue, uzmepenue, SIKCNepuUMenn, MooeIuposanue, 2unome3a, 661800,
nocmpoenue meopuu. PopMbl MO3HAHUA: HAYYHOE U HEHay4yHOoe. J[Ba ypOBHs
HAy4YHOT'O MO3HAHUS: SMIIUPUUECKUIN (UYBCTBEHHBIN, ONBITHBIN) U
TEOpeTUYECKUi (pallMoHaNnbHbIN). MoenpoBaHue Ha TEOPETUYECKOM YPOBHE
NO3HAaHMS U TUIIBI MOJIeiel (MaeanbHas, aHaJlorus, Marematudeckas). Poip
MBICJIEHHOI'O SKCIIEPUMEHTA U MATEMATUYECKOTI'O0 MOJIEIIMPOBAHUS B CTAHOBJICHUH
U pa3BUTUU €CTECTBEHHBIX HayK. DYyHOAMeHMAalbHble NOHAMUSA eCMeCmE03HAHUSL.

A3vik ecmecmeoznanua. buonozus. buonorndeckas cucTeMaTuKa U €€
Ba)KHEWIINE TaKCOHbI. buHOMUHANIbHAs HOMEHKNaTypa. [loHaTue Buaa.
Cucrtemartuka xuBoTHBIX. [IoHsiTHE mOpobl. CuctemaTrka pacteHuil. [lonstue
copta. buonoruueckass HOMEHKJIaTypa — OCHOBa MPO(EeCCHOHATBHOMN
neaTenbHOCTU. Xumus. TpuBUalbHbIC Ha3BaHUS. PallioHanbHasi HOMEHKIIATYpa.
MexayHnapoanas Homenkiarypa MHOITAK.

XHUMHUYECKHE JIEMEHTHI U MMPOUCXOXKICHHE MX Ha3BaHui. Kiaccudukarus
HEOPraHUYECKUX BEIIECTB (OKCUIBL, KUCIOTHI, OCHOBAHUS, COJIN) U IPUHIUIIBI
oOpa3oBaHus Ux Ha3BaHuil. Quzuxa. EnuauIbl namMepenus Gu3ndecKux BEITUYUH
Ha Pycu. Enunuier usmepenus: Gu3n4ecKux BEIMYUH B HEKOTOPBIX IPYTUX
cTpaHax. MexxmyHapoHasi CUCTEMa €AUHUI] U3MEpPEHUsT (GU3NIECKUX BEIMYUH —
CH. OcHOBHBIE 1 TPOU3BOJHBIC €NUHUIIBI U3MepeHus pusndeckux Bemmaun CH.

Ecmecmeennonayunvie nonamus, 3aKkonvl u meopuu. ECTECTBEHHOHAaYYHBIE
noHsATHd. KoHKpeTHbIe U aOCTpaKTHbIE €CTECTBEHHOHAYYHBIC MOHSITUS. 3aKOHBI
ecTtecTBo3HaHuA. EcTrecTBeHHOHay4YHbIe Teopuu. OnucaTeNbHble TEOPUHU U
o0BsICHUTETBbHBIE TeopuH. [[porHO3UpYIOIIas PO ECTECTBEHHOHAYYHBIX TEOPHUH.

Ecmecmeennonayunaa kapmuna mupa. KapTuHsl Mupa: peuruao3Has, ObIToBas,
XynoxecTBeHHass. Ecmemceennonayunas kapmuna mupa (EHKM). DBonronus
EHKM wu ee stanbl: apucTOTENCBCKUM, HBIOTOHOBCKHUH, SUHIITCHHOBCKAS



PEBOIIOHA. HpI/IHI_[I/IHBI IIO3HaHHUA B €CTCCTBO3HAHUHU: COOTBCTCTBUAI,
AOIMOJIHUTCIbHOCTH, IPUIMHHOCTH, CUMMCTPHUH.

Muput, 6 Komopuix mbl Hcusem. [Ipumepvi cucmemamuzayuu u Ha2isA0HO20
npeocmasieHuss Hay4Ho20 3HAHUA: NPOCMPAHCMBEHHO-8PEMeHHbIE
Xapaxkmepucmuxu (HAaHOMUp U MUKPOMUD, MAKPOMUD, Me2amup). I paHUIIbI MEPOB
Y YCIIOBHOCTH 3TUX TPaHUILL. Po/ib HAYUHbIX O0CMUNCEHUU 8 CO30AHUU HOBBIX
mexHonoeutl. Jeomoyus mexrono2uu. [IpuOOpHI 175 N3ydeHUs] MUPOB, X
ABOJIFOITUS OT CBETOBOT'O MHUKpOcKoma P.I'yka 10 cKkaHUPYIONIETO TyHHEIBHOTO
Mukpockona (CTM) u aromHO-cusioBoro Mukpockona (ACM). MonekynsapHoe
pacro3HaBaHUE U €ro POJIb B IPUPOJIE U )KU3HU YelloBeka. KoMmbroTepsl
OyayIiero.

Jlemoncmpayuu. TlopTpeTsl yueHbIX- ectecTBoucnbiTatenei (.1 anumnes,
H.Menneneesa, I.Mennens, H. bekerora, M. ®@apajes), pa3audHbie
MartepuaabHble pusndeckue (dMeKTpodopHast MaluHa — MOJIEIb MOJIHHH,
KPUCTAJUTMYECKHUE PEIICTKU PA3IUYHBIX TUTIOB), OUOI0oTHUecKue (MYJISKH I[BETOB,
OpraHoB TeJjia 4YeJioBeKka), reorpaduueckue (Ty1odyc, Kapra, TeUTypuil),

XUMUYECKHE (IIapOCTEPKHEBBIE U 00BEMHBIE MOJIEITH MOJICKYJT Pa3IMYHbBIX
BeniecTB). Craiiabl ¢ MmonensiMu ctpoenus aroma Tomcona u Pezepdopaa.

OTHOCUTETBEHOCTD MOHATHS yCTOTHI. Paznuunble puznueckue, XUMUYECKUE U
ouonoruueckue mojenu. [loptpersr Apucrorens, K.Jluanes, Y. /lapBuna;
BUJIe0(h)parMeHTHI C TAKCOHAMH B OOTaHUKE M 300JIOTUU U TIPUMEPBI CUCTEMATUKHU
OTJICJIbHBIX PAaCTeHUH W )KUBOTHBIX. Tabnuia, ciaia uiv BugeopparMeHT
«Homenknarypa MFOITAK»; TaGnuiiel Wiy claiibl ¢ aHUMAIUSMHU 110 OOIIIHM
PUHITMIIAM 00pa30BaHUs Ha3BaHUKM BaKHEHIIMX KJIACCOB HEOPTaHMUECKUX
COCTMHEHUN — OKCHUJIOB, KMCJIOT, OCHOBAHHMS, COJICH, - U UX KJIaCCU(PUKAIIIH.

[Toptpetrst Oma, Kynona, HetoToHa, DifHIITElHA U Jp.; TaOIUIIBI OCHOBHBIX H
npou3BoaHbIX enunull CU; nuHamudeckue BuaeopparMeHThl, HIUTFOCTPUPYIOLTUE
BaXHEHIIHME MOHATUS (PU3UKU MPUMEHHUTEIBHO K TEME ypOKa; CIai uiu
BuneopparMenT «CTapopyccKue eIuHUIIBI U3MEPEHHS HEKOTOPBHIX (DU3UIECKUX
BenU4HH». Tabuuibl 1 BuAeoPpparMeHThl, HIUTFOCTPUPYIOLTUE BaKHEHTIIHE
MOHATHS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX JUCHUILIMH 10 KypCY OCHOBHOM
IIKOJTBI. BujieogparMeHThl ¥ ClIaii/Ibl 110 IBOIIOIIMH MUKPOCKOTIOB.

Jlabopamopnuie onvimei. 1. IlocTpoeHe paBHOCTOPOHHUX TPEYTOIBHUKOB U3
CIIMYEK HA MJIOCKOCTH U B IpOCTpaHCcTBeE. 2. MimocTpanus npuHIHna
cooTBeTCTBHs. 3. MoenupoBanue MPUHITUIIA PAOOTHI CKAHUPYIOIIETO
MuKkpockona. 4. JlokazatenbCTBO OEIKOBOW MPUPOILI PEPMEHTOB.

IIpaxmuueckasa paboma Nel. IMIIpUdecKoe TTO3HAHUE B U3YICHUH
€CTECTBO3HAHUSI.



lIpakmuueckasa paboma Ne2. IlocTpoeHre NpOCTPAHCTBEHHBIX MOJIeNen
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHHI B COMOCTABICHUH C UX
CBOMCTBaMH.

lIpakmuueckas paboma Ne3. HabntoneHue 3a ropsiieit cBeyoit

IIpaxmuueckas paboma Ne4. HabmoneHue 3a ”3MEHEHUEM TEMIIepaTyphl JIbJa U
€ro COCTOSIHUEM NPH HarpEBaHUU

3.000s10uku 3emun: aurochepa, ruapocdepa, atmochepa

Cmpoenue 3emnu. Jlumocghepa. BHyTpeHHEE CTpOEHUE 3EMIIH U €€
xuMuueckuit coctaB. CTpoeHue u coctaB Jutochepsl. MUHEpasbl U TOPHBIC
nopojsl. Pynel. Jlutocdepnusie mutel. 3emiuerpsicenus. [llkana Puxrepa.
NuTeHcuBHOCTD 3eMiieTpsiceHuid. LlyHamu.

T'uopocghepa. Oxeanvt u mopsa. Cocras rugpocdepsl. MupoBoii okead. Mops.
Herunnunsie mopsi: CapraccoBo, Kacnmiickoe u Apanbsckoe. Tema mopst B
IPOU3BEACHUSIX MUPOBOI XYA0KECTBEHHON KYJIbTYPHI.

Boowvt okearnos u mopeit. XuMU4eCKUN COCTaB MOPCKOW U OKEAHUYECKOW BOJIBI.
[Tpomuiie. Jlen B okeane. ['pennanaus. Autapktuga. [IBuxkeHnue Bog MupoBoro
okeaHa. [IpunuBel 1 OTJIMBBL. MOpCcKue TeueHus. Tumsl KJauMara.

Boowt cywiu. Bonpl cymu u ux kinaccudukanus. Ponauku. ['eiizepsr.
MuHepasibHbIE BOIBI U UX KJIaCCU(PUKALIUA. [Tpo6iema npecHoit Boabl. O3epo
baiikan. KapcroBbie siBieHus 1 00pa3oBaHUE CTATAKTUTOB U

CTaJlarMuTOB. AHOMAaJbHBIE CBOMCTBA BOABI U UX 3HAUEHUE B IPUPOJIE.

Ammocepepa. Ilozooa. Atmocdepa u ee coctaB. BepTukanbHoe cTpoeHUE
atmocdepsl: Tporocdepa, ctparochepa, mezochepa, Tepmocdepa, sxk3ochepa.
CocrtaB Bo3ayxa. O30HOBBIE ABIPHI U TAPHUKOBEIN 3P dekt. [Toroga u

KuMart. Ammocgheproe oasnenue. Bemep. Atvocdeproe nasinenne. Kecconnas
1 BbIcOTHas Oosie3HH. [{uKI0HBI 1 aHTUITMKIIOHBI. ATMOChepHbIe (GpoHTHI. Betpa
Y WX BUJBI: IIKBAJI, CMEpY, aHTHIIaccaT, maccat, opus, GEH, 60pa, CHPOKKO,
MYCCOHBI, Tal)yHBI, yparanbl, CMEPUU, TOPHATIO.

[lkana BodopTa.

Baaosicnocms 6030yxa. Bnaxunoctb Bo3ayxa. [lcuxpometp u I'urpomerp. Touka
pochl. O6maka, nx Gopmsl 1 pazmepsl. Tymad. OcaiKu ¥ UX THIIBL.
Panyra.

Hemoncmpayuu.  OOpa3Ipl pya, MUHEPAIOB U TOPHBIX TOPOI, (hU3MIecKas KapTa
MOJyIIapuH, aTIachl.

Kaptbl: Mopckux Teuenuid, pusznueckue kaptol Mupa u Poccuiickoit @enepanuu.



Buneodpparmentsl u poTorpaguu no reMe ypoka: CTpoeHUe 3eMIIH,
3eMJIETPSICEHUS, IyHAMHU, pa3JIMUHbIe OKEaHbl U MOps, aicOepru, MOpCKHUe
TEUYEHUs1, POJAHUKHU, Tei3epbl, 03epo balikan, KapcToBbIC SABICHUS (CTATAKTUTHI U
CTaJIarMUTBI), aTMOC(EPA U €€ COCTaB, UKIOHBI U AHTUIIUKIIOHBI, BUJbI BETPOB,
TyMaH, pajyra, 0OCaJKi pa3InyHbIX TUNOB. [IpeBpallieHus HepacTBOPUMBIX
KapOOHATOB KaJIbLIUS U MAarHus (CpeIHUX COJIei) B paCTBOPUMBIE THAPOKAPOOHATHI
(kucmble cosii) U 00paTHO — MPUYMHA 00Pa30BaAHUSI CTATAKTUTOB U CTAJIATMUTOB.
MopenupoBanue mapHukoBoro 3dgekra. [Ipudopsi: 17151 u3Mepenus
atMocepHoro naByieHus (6apoMeTpsl), A U3MEPEHUS BIAKHOCTH BO3yXa
(rurpometpsl).

Jlabopamopnvie onvimsi. 1.13yueHue coctaa rpanuTta. 2. MojeaupoBaHue
BBICOKOW TJIOTHOCTHU BOJibl MepTBOro mopsi. 3. Paciirpenue Boibl pu
HarpeBaHuMU.

Ilpakxmuueckas paboma Ne 5. VI3yueHnne KOJIJIEKIIUU TOPHBIX MOPOJ

Ilpakxmuueckas paboma Ne 6. I3ydenue napaMmeTpoB COCTOSTHHS BO3/lyXa B
KaOUHeTe.

4. Makpomup. Hayka 00 okpyxaromiei cpene. buocgepa.

)I(MS’Hb, RPUSHAKU IHCUBO20 U UX OMHOCUMETIbHOCHb. OcHOBHBIE CBOMCTBa
JKUBOT'O OpraHmnimMa: CAIMHCTBO XUMHUYICCKOI'O COCTaBa, oboMeH BCIICCTB,
CaMOBOCIIPOU3BEACHUC, HACIICACTBCHHOCTH, UBMCHYNBOCTDL, PA3BUTHC U POCT,
pPasapaKuMocCTb, AUCKPCTHOCTDb U ONCJIIOCTHOCTL, 3HCPTO3aBHUCUMOCTD.

JKuBbIE cHCTEMBI, KaK CaMOyIIPABIIIOIINECS, CAMOPETYJIUPYIOIIUECS,
CaMOOPraHU3YIOIIKECS CUCTEMBL. Tpy Hauana tepMmoauHamuku. [lonstue
SHTPOIINH.

Ilpoucxooscoenue ncusnu na 3emne. OCHOBHBIE TUIIOTE3BI IPOUCXOXKICHUS
AKU3HU Ha 3emiie: KpealluOHU3M, TUIIOTE€3a CAMOINPOU3BOJIBHOTO 3apOKACHUS
’KU3HU U3 HEKUBOTO, KOHIIETIIIHNS OUOTEeHe3a, TUIOTe3a MaHCTICPMHUMU.

['mmoTe3a MpoOMCXOKIASHUS )KU3HU ITyTeM OMOXUMHUUYSCKOM IBOJIFOIUHN (THIIOTE3a
Omnapuna—XomjaeiHa). JIuckyccus 0 BO3MOXHOCTH CYIIIECTBOBAHUS BHE3EMHBIX
[UBWJIN3AIAHN.

Xumuueckuit cocmae Knemku. XVAMHUYECKask OpraHU3alns KJIETKH HA AaTOMHOM —
3JIEMEHTHOM, - ypoBHE. MakposneMeHTsl. MUKpoaseMeHTbl. MOneKyIsapHBIT
YPOBEHb XUMUYECKOM OpraHu3aluy KJIEeTKU (MOJIEKYJISIPHBIM COCTAaB KIETKH).
Heoprannueckue coequaenus kinetku. Bona u ee pons. MunepanbHbie COH.
Opranuueckue BellecTBa KIETKU.

Ypoenu opzanuzayuu scuznu. Kierounbelii ypoBeHb OpraHu3alMy )KU3HU Ha
3emuie. TkaHeBbli ypoBeHb. THUIIbI TKAHEH KUBOTHBIX (SMUTENIUATIbHAS,



COEIMHUTEIIbHAS, MBIILIEYHAs, HEPBHAs) U pacTeHUl (oOpazoBaTenbHasl,
MOKPOBHAs!, OCHOBHAA U MpoBoJsAas). Opranublil ypoBeHb. OpraHu3MeHHbIH
ypOBeHb. IIonynarMOHHO-BUI0BON YPOBEHb. bHOr€OLIEHOTUYECKUI YPOBEHb.
buonenos3. buocdepHsblil ypoBEHb.

Ilpoxapuomut u sykapuomat. IIpoxaproThl 1 SyKapuoTsl. baktepun u ux
kiaccudukanus: no Gopme (OaUIIIbI, KOKKH, CIUPUILUIBI, BUOPUOHBI), 110 TUITY
nuTaHus (canpouThl, apa3uThl), 1O OTHOIIEHUIO K KUCI0poay (a3poOsl,
aHa’poOb1). OCOOEHHOCTH CTpOEHUS OAKTEPUN U UX KUZHEACATEIbHOCTU. Poib
OakTepuu B MPUPOJIE U KU3HU yesoBeka. [lnanobakrepun (cuHe-3eneHble
BOJIOPOCIIN) 1 OCOOEHHOCTH UX CTPOSHUS U JKU3HEEATEIBHOCTH. Pob
nanoOakTepuii B mpupoe. CTpoeHue KIETKH SYKapHOTOB.

Knemounaa meopus. IIpocmeitmue. Bupycel. Knetounas reopus u ee
nosioxkenus. [IpocTeiiiine: )XryTUKOBbIe, pECHUUHbIE, aMeOOUIHbIE. 3HaUEHUE
IPOCTEHIINX B MPUPO/JIE U KU3HU YesoBeka. Bupycol. CTpoeHne u 0COOEHHOCTH
KU3HEEATEeIbHOCTH BUPYCOB. BupycHbie 3a0oneBanus yenoBeka. BUY u
CIINJ. TI'pubsl. Pons rpuboB B mpupoJie U B XO35ICTBE YeJIOBEKA.

Ilonamue duonozuueckoit 36onroyuu. Ieonoyuonnan meopus. llouarue
OMOJIOrMYECKOM ABOTIONHH. J[TUTETEHOCTD, HEOOPATUMBIN XapaKkTep,
HAIPABJICHHOCTH HBONMIOIMU. OCHOBHBIE HANPABIEHUS YBOIOIUHU. bruonorudeckuit
nporpecc. buonornyeckuii perpecc. AHTPOINOTreHE3 U €ro ITaIlbl.

[Ipennoceiku co3aanus 3BOIOIUOHHON Teopun Y. /JapBuna. Jlornueckas
CTPYKTYpa JapBUHU3MA (M30BITOYHASI HHTEHCUBHOCTh pa3MHOXKEHHU, O0pb0a 3a
CYIIIECTBOBAHUE U €€ BUJIbI, €CTECTBEHHBIN 0TOOD). CHHTETHUYECKAsI TEOPUS
sBOMIOIIMH. MuKposBomtonus. BumpoobpasoBanue (reorpadudeckoe u
sKoJIoruyeckoe).MakpoaBostonus. JABruKyIue CHIbl SBOJIOIUK: MyTallMOHHBIN
IPOIIECC, TOMYIISIIITUOHHBIEC BOIHBI, M30JIMsA. DOPMBI €CTECTBEHHOTO OTOOpA:
CTAOMIM3UPYIOIINM, TBYOKYIIAN, TA3PYIITUBHBIN.

Cospemennvle memoovl ROOOEPIHCAHUA YCHOUUUBOCHU OUO2E0UEHO308 U
UCKYCCMBEHHBIX IKOCUCEM

[TonsiTre s3xocucTeMbl. buoron. buonenos. huoceoyernos, cmpykmypa u 0CHOBbL
@yHxyuonuposanus. OTinuns OMOTeoIeH03a OT IKocucTeMbl. HecTaOunbHbIe

MU CTaOMIIBHBIC DKOCUCTEMBI. huoceoxumuueckue nomoku. Kpyeosopomsi
seuwecmesa. llpunyunst ycmovuusocmu ouozeoyerno308. Hayunvie ocroswvl
CO30aHUSL U NOOOEPIAHCAHUSL UCKYCCMBEHHbIX dKocucmeM. IIpouzsoocmeo
pacmumenvHoll U HCUBOMHOBOOUECKOU NPOOYKYUU: NPObIeMbl KOTUYeCmad u
kawecmesa. Knacmephwiii nooxoo0 kak cnocob 60ccmanosienusi Ouo2eoxumMuseckKux
NOMOKO8 8 UCKYCCMBEHHBIX IKOocucmemax. Aumubuomuxu, necmuyuobwl,
CIMUMYIAMOPbL pOCma, YO0OpeHUst U UX npupoorvle ananozu. llpobaema
YCMOUYUBOCIU 20POOCKUX IKOCUCTIEM.



Iuwesvie yenu. Ikonozusn. Ixonozuveckue pakmopel. TUnonorus >KUBBIX
OpraHU3MOB PKOCUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTBI, PEYLIEHTHI (Canpo(UTHI).
ABtoTpodsl. I'ereporpodrl. [loHsATHE O MUILEBBIX (TPOPUUECKUX) LHEMAX
ouoreonenosa. [Iumesas nens. /[Ba OCHOBHBIX THIA TPOPUUECKUX LENEH —
nactOuIHbIe (IIENU BhIEJJaHUs) U IETPUTHBIC (LIeTIH pa3ioxkeHus). [lumieBas ceTp.
DKOJIOTMYECKHUE MUPaMUAbI (UUCIEHHOCTH, Onomacchl, 3Heprun). [IpaBuiio 10 %.
[Tonsitue 06 skonorun. OCHOBHBIE MTPOOJIEMBI IKOJOTUH. DKOJIOTUUECKUE
(dakTopbl: abMOTHYECKHE, OMOTHUECKUE, aHTPOTIOTEHHBIE.

IKonozuueckue npoﬁneM bl coepemennocmu

buocdepa u ee rpanunsl. Konuenuus sBostonnu 6uocdepst B. M. Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOABI B YUEHHH 0 OMocdepe:
DHEPreTHYECKU, OMOTEOXUMUYECKUH, HH(POPMAIMOHHBIH, MPOCTPAHCTBEHHO-
BPEMEHHOM, HoochepHbIl. buocgepa: smanvt hopmuposanus u cyenapuu
pazeumusi. AKmyanbHble 9KoaocudecKue npooaemol: 2100aibHble, pe2UOHANbHYIE,
JIOKANIbHbIE, UX NPUYUHBL U CIeOCMBUsL. DKoI02UYecKUe npooaemMbl IHepPeemuiecKoll
ompacau. AnemepnamusHnas snepeemuxa. Payuonanvrnoe ucnonvzoeanue snepauu
u sHepeocbepedicenue. Inepeemuyeckas bezonacnocms. Tpancnayuonanvrvle
npoexmul 8 obnacmu dnepeemuku. Memoowl uzyuenuss cCocCmosHus oOKpyscaoue
cpeovl. Hzmenenus okpyorcarowen cpeovl, Kak cmumy 07is pa3eumusi Hay4Hvlx
uccreoosanuii u mexrono2uii. Ecmecmeenno-nayunsvie nooxoovl k peuienuio
9KoNI02UYecKux npobiem, npupooocoepezarowue mexrnonrocuu. Mescoynapoonvie u
pocculicKue npocpammsl peueHus IK0JI02U4ecKux npooiem u ux
aghghexmusrnocmo.

IIpo6emvl 0mx0006 u 3a2pA3HEHUA OKPYIHCAIOULell CPeobl

IIpobnema ysenuuenus koruvecmsea omxo008. bvimosvie, KOMMYHAIbHbIE,
npomvluiierHvle omxoosl. CoepemenHvle mexHoi02uu coopa, XpaHeHus,
nepepabomku u ymuauszayuu omxo0os. 1100xoowvl k cokpaweHuro omxo0oos,
be3omxo0Hvle mexnono2uu. McmouHuky 3a2psa3Henust OKpyscaroueli cpeowl.
IlepcnexkmugHbvle mexHonr02UU TUKEUOAYUU NOCAEOCBUN 3A2PAZHEHUS.
okpydrcarouel cpeovl. Pekyromueayusi noussl u 600HuIx pecypcos. Cucmemvl
8000ouucmiu. MedcoynapooHnvie npocpammol HO 00PAWEHUIO C OMX00AMU U
COKPAUeHUIO 8030€liCMBUSL HA OKPYICAIOWYIO cpedy, UX I(hheKmusHoCcmy.

B3aumocenazv cocmoanua okpyxcaouieii cpeovl u 300p08ba uesloeexa

Jleepaoayus oxpyarcaroweti cpedwl. Ilpoepammspl MOHUMOPpUH2A KAuecmBa
OKpydHcaroujell cpeovl. 3azpsazHeHue 8030YULHOU, B0OHOU Cpedbl, NOUEbL, NPUUUHBL U
cneocmeus. Lllymoeoe 3azpsasuenue. dnexkmpomacHumuoe gozoeticmaue. 11/[K.
Yemouuusocms opeanuzma u cpedvi k cmpeccogvim o30eticmausm. 3abon1eeanus,
CBA3AHHbIE CO CHUMCEHUEM Kauecmea okpycaroujel cpedsl. MHousuoyanvtole
0COOEHHOCMU 0P2aAHU3MA NPU 8030eUCMBUL PAKMOPO8 OKPYHCaloweli cpeobl.
CospemeHnHble MexHOoN02UU COKPAUeHUs He2AMUBHO20 8030eliCMBUsl (haKkmopos



oxpyarcaioweli cpedvl. Hayumvie 0CHO8bL NPOEKMUPOBAHUsL 300P0BOU CPebl
obumanusl.

Jlemoncmpayuu. BuaeodpparmenTsl 1 ¢poTorpaduu mo reme: mporecchl THUCHUS,
OporkeHue, MPOIEeCcChl JUCCUMUWIALINM; TTPEACTABUTEIN TPOKAPUOT U

IYKapUOT; OCOOCHHOCTH CTPOEHHUS BUPYCOB, MPEACTABUTEIM IIapCTBA IPUOOB,
AKOJIOTUYECKUE CUCTEMBI, PUMEPHI TUIIEBHIX Iierneil. PacTBopeHue B BoJie
XJIOPOBOJIOPO/AA (IUCCOLMAIINS COJISTHOM KUCIIOTHI), PACTBOPEHHE KPUCTAIIIOB
MepMaHraHara Kajausi Wjid MeJTHOTO KyIopoca B BOJie, UCTIapeHUE BOAbL, TudPy3us
Maxy4unXx BemecTB (0JIEKOJIOHA) C TOPSIIEH JIaMIOUKH HAKAJIMBAHUS, UCTIAPCHUE
Karii cnupta ¢ GuiabTpoBasibHOM Oymaru unu candetku. Penpoaykiuu kapTuH
BEJIUKUX XYJA0KHUKOB Ha TeMy 00KECTBEHHOT'O MIPOUCXOKICHUS KU3HU;
Pa3IUYHBIX MPUPOIHBIX SKOCUCTEM. TaOIUIIBI U TUTAKATHI: «XWMHUYECKUN COCTaB
KJIETKWY, «DBOJIIOLIMOHHOE JIPEBO PACTEHUI, « DBOIIOLIMOHHOE JIPEBO
KUBOTHBIX», «DBOJIFOIIMOHHOE JPEBO MPUMATOB U 4yesnoBeka». [lopTpetst A.U.
Omnapuna u [Ix. b. Xonaeina, T.11Isanna, /{.1. IBanoBckoro u 3. JlxeHHepa,
A.Tencnu, B. Cykauena, 3. I'ekkens, B.M.Bepuanckoro, U.{apsuna. [Inakatel u
MYJISDKM OPTaHOB M CHCTEM OPraHOB PACTEHUM, YEIOBEKA U JKUBOTHBIX.
JleMoHcTparus nporecca porocuHresa.

Jlabopamopnvie onvimsi. 1. CoiicTBa 6ekoB. CBOMCTBa I1t0K03bl. CBOMCTBA
caxapo3sl. CBOICTBa Kpaxmalia.

IIpakxmuueckas paboma Ne 7. Pacrio3HaBaHHE OPraHUYECKUX COSTUHECHUM
Ilpakxmuueckas paboma Ne 8. VI3yuenne pacTUTEIbHON U JKUBOTHOM KJIETKH

Ilpakmuueckas paboma Ne 9. I3ydeHne MUKPOCKOITUYECKOTO CTPOCHHS
KABOTHBIX TKaHEN

Ilpaxmuueckas paboma Ne 10. H3yuenue nogedenuss npocmeuiux npocmeuuux
100 MUKPOCKONOM 8 3a8UCUMOCTIU OM XUMUYECKO20 COCMABa 800HOU Cpedbl.

Ilpakxmuueckas paboma Ne 11. Hzyuenue e3aumocessell 8 UCKYCCMBEHHOU
aKocuUcmeme — akeapuyme u cocmasieHue yenet NUMaHus.

Ipaxmuueckasn paboma Ne 12. 3ydeHnune OBITOBBIX OTXOA0B. Pazpabomka
npoexkma pazoenvbHo2o cobopa mycopa.

5. Aonornyeckue (paKTOpbl U NPUCTOCOOJTEHHOCTD K HUM KMBbBIX
OPraHu3MoOB

Ocooennocmu kriumama Poccuu. 3ona apkmuueckux nycmuovlib, mMyHop u

aecomyndp. Knumar Poccun. Ilpuponno-knumarudeckue 30HbI Poccun:
APKTUYECKUX NYCThIHb, TYHJP, JECOTYHAP, TAWTH, CMEIIAHHBIX U
IIUPOKOJMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTENEH, MOTYNYCThIHb, IyCTHIHb.

Pa3nooOpasue u npucnocoOJeHHOCTh JKUBBIX OPTraHU3MOB K TOU WJIN UHOM
MPUPOAHO- KIIMMATUYECKOM 30HE.



Inekmpomacnumuan npupooa céema. CpeT. Pa3Butre npeacTaBiIeHU O
MPUPOJE CBETA. DIEKTPOMarHuTHoe u3nydenue. J{nuna Bonnsl. Yactora
koneOanuii. Illkana 3meKTpOMarHUTHBIX BOJIH. 4-JIydH, peHTI€HOBCKOE
U3Jly4eHue, yabTpaduonIeTOBOE N3yYeHHE, BUAUMOE U3JIyYeHHE, HH(PpaKpacHOe
U3JIyYEHUE U UX POJIb B IPUPOJIE U KU3ZHU YEIOBEKa.

Onmuueckue ceolicmea céema. JIBoiicTBeHHas npupona ceeta. @DOToH. 3aKOHbI
OTpaXXEHUA U TIpeomiIeHUs cBeTa. OTHOCUTEIbHBIN MOKA3aTENb

npenoMiieHus. PakTOophl, BIMSIONINE HA MIOKA3aTeNb MPEJIOMIIEHUS: IPUPOAA
BEILIECTBA, TEMIIEPATYPa, JJIMHA BOJIHBI AIA0LIET0 U3ITyUYECHHUS.

Pedpakromerp. Hucnepcus, nudpaxius u unTepepeHIus cpeTa.

Ceem u npucnocoéﬂennocmb K HéMY IHCUBLLX OP2ARU3MOE. BnusHue cBeTa Ha
OpraHu3aluio KN3HCHHOTO IUKJIA OPTAHU3MOB. BI/IOpI/ITMBI. dDOTOCUHTE3.
KJIaCCI/I(i)I/IKaHI/IH paCTeHI/Iﬁ Ha CB€TOJIIO6I/IB]':IC, TEHEIIOOMBBIC U TCHEBLIHOCIIMBEIC.
cDOTOTpOl’II/ISM. 3HaueHHUE CBETA HJIs1 OpUCHTAIMU JKUBBIX CYIIICCTB B
IMPOCTPAaHCTBC. BI/IOJ'II-OMI/IHGCIIGHIII/IH n €C POJIb B JKU3HU )KUBOTHBIX.

BHympeHH}l}l IJHepeusn M(leOCKOl’lulleCKOii cucmemal. TCpMO,HI/IHaMI/IKa n €c
IMPOTHOCTHYCCKOC 3HAYUCHUC. BHyTpeHHSIH OHCPIUA TCpMOJII/IHaMI/I‘ICCKOI;'I
CHUCTCMBEI. HepBoe Ha4vaJI0 TCPMOJINHAMUKMU. Tennonepe)laqa. TGHHOHpOBOIIHOCTB.
KOHBGKHI/I}I: CCTCCTBCHHAA U IIPUHYAUTCIIbHA. TenmoBoe H3JIYUYCHUC.

Tennosoe pasnogecue. Temnepamypa. Bropoe Hayasio TepMOANHAMUKH.
KomunuaectBo ternotel. TemnoemkocTs. TemnoBoe paBHOBeCHE.
TepMoanHaMUYeCcKre CUCTEMBI TPEX TUIIOB: U30JIUPOBAHHBIE, 3aKPHITHIE U
OTKpbITHIE. TeMriepaTypa, Kak mapaMeTp COCTOSHUS TEPMOIMHAMUY €CKOM
CUCTEMBI.

Temnepamypa u npucnocoodjieHHOCmb K Hell HCUBLLX OP2AHUZMO8.

Tepmoperyiisiuus B )KUBOM IpUpoie. TermionpoayKuus U TEINIO0TIava.
MexaHu3Mbl TEPMOPETYJISIIAM KUBOTHBIX U pacTeHU. TeMneparypa tena
yeyoBeka u ee pusnoniornueckas poib. Kimaccudukamus ;kMBOTHBIX 11O
TEMIIEPATYPHOMY PEXKUMY HAa TOMOMOTEPMHBIE TOMKWIOTEPMHBIE U
rerepoTepmubie. Kiaccudukaius opraHu3MOB [0 TEMIIEPATYPHOMY WHTEPBATY
oOWTaHUs: SBPUTEPMHBIC U CTEHOTEPMHBIC. AKKIMMAaTH3aIMA. TeMIepaTypHbIi
PEKUM.

Cmpoenue monexynwl u puzuueckue ceoiicmea 600vl. CTPOCHUE MOJICKYJIbI
BoJibl. Bosa kak pactBoputenb. Pu3nyeckue CBOMCTBA BOJbI: aHOMAaJIbHAs
TeMIrepaTypHas 3aBUCUMOCTD IJIOTHOCTH BOJIbI; BHICOKOE TTOBEPXHOCTHOE
HaTsHKEHUE BOJBI; aHOMAJIbHO BHICOKME 3HAUEHUS TEMIIEPATyp KUTICHUS U
TIJIABJICHUS BOJIBI; BHICOKOE 3HAUYEHUE TETIOEMKOCTH BOJIbI.

3HaueHue GU3NUECKUX CBOMCTB BOJBI IS TIPUPO/IHI.



Inexkmpoarumuyeckan ouccoyuayun. OCHOBHBIE MOJOKEHUS TEOPUU
anekTponuTudeckoi nucconuanuu (TO/). DIeKTponUTHl U HEAIEKTPOIUTHI.
Knaccuduxaiys HOHOB 1O pa3IWYHbIM OCHOBaHMUSIM. MeXaHU3Mbl TUCCOLIMAIIUN
AIIEKTPOJIUTOB C PA3HBIM TUIIOM XUMHUUYECKOU CBsA3U. CTENEHb ANEKTPOIUTHIECKOMN
nucconuanuu. Coyiv, KUCIOTHI U OCHOBaHU B cBeTe TO/I.

Pacmeopumocme. pH, kak nokazamens cpeodvl pacmeopa. PacTBOpUMOCTS U €€
KOJIMYECTBEHHAS XapaKTepUCTUKA — KOA(DPUIIUEHT pacTBOpuMOCcTU. MaccoBas
JI0JIs1 pACTBOPEHHOT'O BEUIECTBA B PACTBOPE.

Bona xak amdonur. [lonstue pH pactBopa. 3nauenue pH B npupoae. 3HaueHus
pH dusnonornyeckux >kMAKOCTEH YeI0BeKa B HOPMe.

Xumuueckue ceoiicmea 600vl. XUMHUUECKHE CBOIICTBA BOABI. B3aumoneiicTeue
BOJIbI C MeTaJUIaMU. B3anMoencTeue Boabl ¢ okcuaamu. ['maparanus.
B3aumopeiictBue Bojbl ¢ consimu. ['unponus. Paznoxenue Bosbl. [lonstue 06
anekTposinize u poronuse.

Booa - abuomuueckuii paxmop 6 sncusnu pacmenuii. Pois Boibl B Ouocdepe:
KOJIBIOCITb JKU3HH, Cpe/ia OOUTaHUS, YIaCTHUK OMOXUMHUYECKUX MPOIIECCOB,
YYaCTHHK CO3/IaHUs OMOTEOIIEHO30B, PETYNISATOP KIMMaTa Ha rianere. [ mapoimn3
OpraHUYECKHUX BEIECTB B )KUBBIX opraHu3Max. Kinaccudukarus pacTeHUH 1Mo
OTHOIIIEHUIO K KOJMYECTBY BOJBI B OKPYXKAIOIICH cpejie: THAaTOPHTEHI,
ruApoGUTEI, TUTPOPUTEI, ME30(UTHI, KCEPODUTHI.

Conenocms, kak abuomuueckuit pakmop. Conu. Knaccudukarus comneit.
Haubonee pacnpocTpaHeHHbIE KUCIIbIE COJU, UX MpUMeHeHue. JKecTKOCTh BOJbI.
Conu xak MuHEpanoobpasyroiue Bemectsa. Conu — abnoTuyeckuii paxTop.
[Tprcnoco6IeHHOCTh PAaCTeHH I U JKUBOTHBIX K PA3INYHOMY COJIEBOMY PEXHUMY.
Brnusinue conu Ha opraHu3M YeIoBeKa.

Ilouea, kak abuomuueckuit pakmop. IloHsTue o MouBe | KiaccuuUKaims
nouB. [Iporiecc mouBooOpazoBanus. Dnaduueckue GakTopsl Cpeabl U
MIPUCITOCOOJICHHOCTh K HUM JKUBBIX OPTaHM3MOB. 3HaUYC€HHE ITOYBHI B IPUPOJIC U
YKU3HM YEJIOBEKa: cpesla OOMTaHUS KUBBIX OPTaHHU3MOB; SKOHOMUYECKOE 3HAUCHUE,
o0JajiaeT ImI0I0pOMEM, OKa3bIBACT CYIICCTBEHHOES BIUSHUE HA COCTaB U
CBOMCTBa Bcel ruapocdepsl 3eMITd, SIBIISICTCS TJIABHBIM PETYISATOPOM COCTaBa
atMocdepbl 3eMiTi, Ba)KHEHUIINHM KOMIIOHEHT OMoreoleHo3a. [{Bet u nuarnoctuka
MTOYB.

Buomuueckue gpakmoput okpyscarouieit cpeost. buotnieckue GakTophbl.
buotnyeckre B3aMMOOTHONIICHHS MEXTy OpraHU3MaMK: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMONO03 (MyTyain3M, KOMMEHCAIN3M), Tapa3uTU3M (3KTO- U
sHOMapa3uThl). [I[puMepsl OMOTHYECKIX B3aUMOOTHOIIIEHUH B TIPUPOJIC.

Lemoncmpayuu. BugeopparmenTsl 1 poTorpaduu mo TemMe: XxapakTepHbie
OMOTreo1eHO3bl MPUPOTHO-KIMMATUYECKUX 30H Poccuu; pa3BuTHe npecTaBlieHU



O IMpupoAac CBCTA, 6I/IOJ'HOMI/IHCCI_[€HI_II/I$I; TEIIonCpeaada U TCIIJIIOIIPOBOAHOCTD,
OMOTHYECKHE B3aMMOOTHOIIICHHS MCKY OpraHu3MaMu,

Kaprsl: npuponHo-kimmaTnyeckux 30H Poccun, mouseHHas kapra Poccnn.

[Toptpetsr: ®@. I'pumansau, X. ['oitrenca, O. @penenst, M. [lnanka,
JIxx.Makcsemna, B.B. Jlokydaesa. I1Ikana 371€KTpOMarHuTHBIX BOJIH J[xK.
Makcgemnna. OTpaxkeHue U TpesjgomiieHue cBera. Jlucnepcun cBeta U 00paTHBIN
AKCTIIEPUMEHT TI0 «CMEIICHUI0» 1IBETOB. fABneHue qudpaxiuu. KuBble Win
repOapHbIe FK3EMIUIAPHI TPEACTaBUTEIEH CBETOMIOOUBBIX U TEHEBBIHOCIUBBIX
pacteHuii. Pabota npoTUB CHUJI BHEIIHETO JABJICHUSI 32 CUET PacIIupeHUs

raza. DJeKTpu3alus BoAbl. AHOMalIbHAsl TEMIIEPATYpPHAsi 3aBUCUMOCTb TJIOTHOCTHU
BoJ1bl. HuCXOoag1Mii TIOTOK XOJ0JHOM U BOCXOSIIIUN ITOTOK TEIJION

BOJIbl. BBICOKOE MOBEPXHOCTHOE HATSXKEHUE BOJABI. PACTBOPUMOCTH BEIIECTB B
HENOJISIPHBIX U MOJIIPHBIX pacTBOpUTENAX. [IpoBepka 351eKTpONIPOBOIHOCTH
PacTBOPOB AEKTPOIUTOB U HEdIeKTpoauToB. Onpenenenue pH pacTtBopa
Pa3IMYHBIX JKUAKOCTEW. B3amMonencTBrue BOJbI ¢ METALIAMUA. B3auMonencraue
BOJBI ¢ okcuaamu. ['uaponaus comneit, 00pa3oBaHHBIX CUJIBHBIM OCHOBAaHUEM U
caboit KUCI0TON U HAa000pOT. PacTeHust pa3aMuHbIX TPYIII MO OTHOIICHUIO K
KOJIMYECTBY BOJbI B OKpYKaroIieh cpejie (KUBbIE UIH TepOapHbIe IK3EMILISPHI).

[lepexon cpenneit conu B KUCIyI0 U HA000poT. [IpurorosieHue >kecTKoi BOBI U
uccienoBanue ee cBoiCTB. [lomydenne ruipokcokapOoHaTa Meau (MajJaxura) u
UCCJIeIOBATh €r0 CBOMCTB.

TemaTnuyeckoe NJIAHMPOBAHHE € YKA3AHUEM KOJIMYECTBA YaCOB, 0TBOAMMBbIX
HA OCBOCHME KaKI0HM TEMBI.

8 kaacc.
No HaumenoBaHnue pazaena u tem KommuecTBo yacos
/11
I BBenenne 2
1 BBenenue B ectecTBO3ZHAHUE 1
2 EcTecTBO3HaHUE — €AMHCTBO HAYK O MPUPO/IC 1
1| EcTrecTBO3HAHME M MeTOAbI IO3HAHMS MUPA 3




Hctopus uzyuenus npuponsl. Ilporpecc B
€CTECTBEHHBIX HAYKaX U €T0 BKJIAJ B pa3BUTHE
LUBUIN3ALAN

4 lIpakxmuueckas paboma IloctpoeHue 1
POCTPAHCTBEHHBIX MOJICJIE HEOPTraHUYECKUX U
OpraHUYeCKUX COCIMHCHUH B COMOCTABICHHUU C UX
CBOWCTBaMH.

5 [IpakTtuueckas padota Ne3 «Habmronenue 3a ropsimeit | 1
CBEYEN»

I 11 | O6on0uxku 3emuu: autocdepa, ruapocdepa, 4
armocgepa

6 Crpoenue 3emmnu. Jlutochepa. 1

7 I'unpocdepa. Oxeansl U MOPSL. 1

8 Atmocdepa. Ilorona. 1

9 AtmocdepHoe nasnenue. Berep. Biaxxnocts Bo3ayxa. | 1

IV | Makpomup. Hayka 00 oxpy:kaoiueii cpeje. 3
buocdepa.

10 | [IpakTuyeckas pabora Ne 7 «Pacno3naBanue 1
OpraHUYeCKUX COCAMHEHUIN

11 | [IpakTuyeckas pabora Ne 8 «M3ydeHue cTpoeHUs 1
PACTUTEIILHOW U KUBOTHOM KIIETKH»

12 | [IpakTuyeckas padora Ne9 «M3yueHue 1
MUKPOCKOTTUYECKOTO CTPOCHUS KUBOTHBIX TKAHEH)

VI | Aonornueckue (pakTopbl M MPUCIOCOOJEHHOCTh K | 5
HHMM KMBBIX OPTaHU3MOB.

13 | Ilpaktuyeckas padora Nel3 «3yuenue 1
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS

14 | IIpaktuueckas padora Nel6 «M3mepenue yaeabHOR 1
TEMJI0EMKOCTH BOJIbI»

15 | Ilpaktuyeckas padora Ne 17 «M3yuenune xecTKOn 1
BOJbl U YCTPAHEHHUE €€ )KECTKOCTH)

16- | IlpakTueckas pabora Nel8 «MccmeqoBanue cpembl 2

17 | pacTBOpa coiieil U coka pacTEHUI
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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