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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl 1Mo OMOJIOTHUU TEOPETUYECKYIO OCHOBY ISl OMpEAENICHUs MOAXOAO0B K (POPMHUPOBAHUIO
comepkaHusi yuyebHoro mpeamera «buororus» cocraBunu:  KoHuUenTyaibHble mojoxkenus DPIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IEJIEH, COIepKaHus, pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUI K YPOBHIO TOJITOTOBKU BBITYCKHHUKOB,
MOJIOKEHUST 00 OOIMX MENsIX W MPUHIMIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deaeparuu, a Takxke MOJOXKEHUSI O cnenuduke OMoJIOruu, €€ 3HaYCHUU B MO3HAHUU >KUBOUN
MPUPOJBI U OOECIEYEHUN CYIIECTBOBAHUS 4YelloBeuecKoro oodiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHHSIM, OIPEICSICHBI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu JA€T MpelCTaBIE€HUE O LENsAX, 00 oOuiell cTtparerun oOy4eHHUsl, BOCIUTAHUS W Pa3BUTHS
oOyuvaronuxcsi cpeAacrBamu yuyeOHoro mnpeamera «buosorus», omnpezgenser o00s3aTeabHOE MPEAMETHOE COAEpPNKAHUE, €ro
CTPYKTYPY, pacrpeiesieHue Mo pa3jesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEeI0BATEIbHOCTh U3YyUEHUsl YYEOHOTO MaTepuana ¢
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKM 00pa30BaTEILHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme mno OMOJIOTUM Tak)Xe YYHUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM U
MPEIMETHBIM pe3yJbTataM oOydeHus B ()OPMUPOBAHUU OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEILHON JAEATEIbHOCTH/YU4EOHBIX
JEHUCTBUN 00YyJarONTUXCsl IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIAIT MPEEMCTBEHHOCTH B U3YYCHHUU
Oouonoruu, 6aromapsi 4eMy B HEW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (DOPMUPOBAHHEM
€CTEeCTBEHHO-HAYYHOI'0 MUPOBO33PEHHUSI, [ICHHOCTHBIX OPUEHTAIIUN JIMYHOCTH, SKOJOTHUECKOTO MBIIIUICHHS, MPEICTaBICHUN
0 3JIOPOBOM 00pa3ze *KW3HU U OEpeKHBIM OTHOILICHHEM K OKpyKarolel npupoaHoit cpeae. [loaTomy Hapsay ¢ M3ydyeHHEM
0OIIIEOMOIOTUYECKNX TEOPU, a TaKXKe 3HAHUM O CTPOCHHMM JKMBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONUX B HUX IMPOIIECCOB B MPOrpaMMe MO OMOJIOTHH y/IeJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO MOTYYCHHBIX 3HAHUI B
MOBCEAHEBHOM KM3HU JII pEUIeHUs NPUKIAJAHBIX 3a7a4, B TOM 4YHCle: NpO(QUIAKTUKU HACJIEJICTBEHHBIX 3a00JIeBaHMIM



YelIOBeKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHHUS JKOJOTHYECKH IIeJIECOOOpPA3HOTO TOBEICHUS B
OKpYXKaIoIeld MPUPOJTHOU Cpefie, aHallM3a BIUSHUS XO3SHWCTBEHHOW NESATEIILHOCTH UYEJOBEKa Ha COCTOSIHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHWE BHHMAaHHUS K TPHUKIAAHONW HAMPABICHHOCTH ydeOHOTO mpeameTra «buomorus
NPOJANKTOBAHO HEOOXOJAMMOCTBIO OOECTICUCHHUs YCIOBHM JUIS PEIICHUS OJHOW U3 aKTyalbHBIX 3a7ad IIKOJHHOTO
Ouoornueckoro oOpa3oBaHMs, KOTOpas Mpesmnoaract (GopMupoBaHHE Yy OOy4YaIONIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeiHero o0iiero oopa3oBaHusl 3aHUMAET BaxkHOe MecTo. OHa obecreunBaeT (popMUpOBaHUE Y
oOy4Jaronuxcsi MPEACTABICHUA O HAYYHOW KapTHHE MHpa, pacImpser ¥ 0000mIaeT 3HAHWS O JKUBOW NpHUpOAaE, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3AlMM U DBOJIOLUU, CO3AAET YCIOBUS IS MO3HAHUS 3aKOHOB >KMBOU
npupojsl, (GopmupoBaHus GYHKIUOHATIBHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M 0Oe€30MacHoro ooOpasza KHU3HHU,
HKOJIOTHICCKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YEITOBEKY.

Bonbimoe 3HaueHnEe OMOJIOTHS MMEET TaKXKe I PEIICHHUS BOCTUTATECIIBHBIX M PAa3BUBAIOIINX 337ad CPETHEro 0O0IIero
oOpa3oBaHMsl, coOIMAIU3alUKA oOOydarommxcsa. M3ydenune Owuosiormm oOecrednMBaeT yCIoOBHS s (hopMuUpOBaHHS
WHTEJUICKTYalIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB, JCTETHYECKON KYyJIbTYpbl, CIOCOOCTBYET
WHTErpaluy OMOJIOTHUECKUX 3HAHUH C MPEACTaBICHUSAMHU U3 JPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaduu. Ha3BaHHBIC TIONIOXKEHUS O TMpeaHA3HAYEeHWHW Y4YeOHOro mnpenMera «bHOIOTHS» COCTaBWIM OCHOBY IS
OTIpeIeICHUS TIOJIX0I0OB K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COACPIKAHUS, TIPEICTABIICHHOTO B IIpOorpaMMe TI0 OMOJIOTHH.

Or6op coxepkanus ydyeOHOro mnpenMera «buomorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C  TO3WIIHM
KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJKHBI OCBOUThH 3HAHUS U YMEHUS, 3HAYUMBIC
11t GOPMHUPOBAHUS OOIIECH KYJIbTYPBI, ONIPEIETSIONINE aIeKBAaTHOE TIOBEICHHUE YETIOBEKA B OKPYXKAIOIIEH MPUPOTHOM Cpeie,
BOCTPEOOBAaHHBIC B TIOBCEIHEBHOM JKU3HU U MPAKTUUECKON JieaTeTbHOCTH. Oc000e MECTO B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
AIIEMEHTBI COJCP’KaHUS, KOTOPBIC CIy)KaT OCHOBOHM I (POPMHUPOBAHUS TPEIACTABICHUN O COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KApTUHE MHpPA U IIEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AIMH OWOJIOTHYECKOTO
o0pa3oBaHUs.

CTpyKTypHUpOBaHUE COACP)KAaHUS Y4eOHOrO Marepuana B MporpaMMe IO OWOJOTHH OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHHUS 3HAHWUH 00 OTIMYHMTEIbHBIX OCOOCHHOCTSX YXKHUBOW MPHUPOABI, O €€ YpOBHEBOW OpraHU3allud U



HBOJIIOLHMU. B COOTBETCTBHHM C 3TUM B CTPYKTYpE y4eOHOIro mpeamera « Bruosiorus» BbIAEICHBI CIACAYIONINE COACPIKATEIBHBIC
nuHuK: «brosnorus kak Hayka. MeTojsl HaydHOTO mMo3HaHUS», «KieTka kak Owosiormyeckas cucremay, «OpraHu3M Kak
Omonorudueckas cucreMa», «CHCTeMa HM MHOTOOOpa3We OpPraHuYecKOro MHpa», «DBOJIONUS JKUBOH IPHUPOJIBIY,
«IKOCHUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenp usydenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJCHHE OOYYAIOIIMMHKCS 3HAHUSMHU O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpraHU3allMM JKUBBIX CHCTEM Pa3HOrO0 paHra W MPHUOOPETCHHUE YMEHHI HCIOJb30BaTh 3TH
3HAHUS JUII TPAMOTHBIX JICHCTBUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI M PEIICHHUS Pa3IMUHBIX )KH3HCHHBIX MPOOJICM.

JIoCTHKCHHME eI HM3ydeHHUs ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OOCCIEUYHMBACTCS PEIICHUEM
CIICIYIONIUX 3a/a4:

OCBOCHHME OOYYarOIIMMUCSA CHCTEMBI 3HAHWKA O OMOJIOTHYCCKHUX TEOPHSX, YUCHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
THIIOTE3aX, MpaBUjaX, CIyXKalluX OCHOBOH Jisi (DOPMHPOBAHMS MPEICTABICHUN O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO IMO3HAHWS, CTPOCHHH, MHOTOOOpPa3HH W OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allvH,
BBIIAFOIINXCS OTKPBITHUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH;

(dopMHpOBaHHE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTCIUICKTYaJIbHBIX M TBOPYCCKHUX CIIOCOOHOCTEH B IIpoliecce
aHaJIM3a JJAHHBIX O MYTSAX Pa3BUTHUSA B OMOJIOIMM HAyYHBIX B3TJISIOB, UACH U IMOIXOJOB K U3YUCHHUIO JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpTaHHU3aI[1H;

CTaHOBJICHHE y OOydaromuxcs oOIIeH KynbTypbl, (DYHKIIMOHAJILHOW T'PAMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH W
OIICHMBATh SIBJICHUS OKPY)KAIOIIEr0 MHpa >KMBOM MPUPOJbI HA OCHOBAaHWU 3HAHHMHM M OIBITA, MOJYYCHHBIX NMPU HU3YYCHHUH
OMOoJIOTHH;

dopMupoBaHHe y OOYYAOIIUXCS YMEHHHA WIIFOCTPUPOBATh 3HAYCHHE OWOJIOTMYCCKUX 3HAHUH B MPAKTHICCKOM
JCSATEIbHOCTH YCJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoONOTEXHOJIOTHH;

BOCIHTAaHNUE YOEKJAEHHOCTH B BO3MOXHOCTH IO3HAHHUS YEJIOBCKOM >KMBOW MPHPOJBI, HEOOXOIMMOCTH OEpPEKHOIO
OTHOIICHUS K HEH, COOIIOICHUS STUUCCKUX HOPM IIPH MPOBEACHUU OMOJOTHYCCKUX MUCCIICTOBAHUT;

OCO3HaHHWE [EHHOCTH OMOJIOTUYECKUX 3HAHUH IS TIOBBIIICHUS YPOBHS 3KOJOTHYECKON KYJIBTYPHI, IS (DOPMHPOBAHUS
HAyYHOTO MHPOBO33PCHHS;



IPUMEHECHHE TNPHOOPETEHHBIX 3HAHMH M YMEHHH B IIOBCEIHCBHOW JKM3HM I OIICHKH TIOCJICJICTBUH CBOEH
NESTETPHOCTH TIO OTHOIICHHWIO K OKpYXalomeld cpeae, COOCTBEHHOMY 3I0POBBIO, OOOCHOBAHHWE M COOJIOJCHUE MeEp
nporTakTHKY 3a00I€BaHUT.

B cucreme cpemnero obmero obpazoBanus «buosorusy, mzydaemas Ha 0a30BOM YpOBHE, SIBISETCS 0053aTeIIbHBIM
y4eOHBIM MPEIMETOM, BXOIAIIUM B COCTaB IpeaMeTHON 001acTh « EcTeCTBEHHO-HAYYHBIE TTPEAMETHI.

Jlns uzyyenust Ouojorun Ha 6a30BOM ypOBHE CpeaHero obiiero obpasoBanus orBoautcs 68 dacos: B 10 kimacce — 34
yaca (1 gac B Hegento0), B 11 knacce — 34 gaca (1 gac B Heemio).

COJEP) XAHUME OBYUEHUS

10 KUIACC

Tema 1. buosiorus Kak Hayka.

buonorust kak Hayka. CBsi3b OHMOJIOTMH C OOIECTBEHHBIMHM, TEXHHYECKUMHU U APYTUMHU €CTECTBEHHBIMU HayKaMH,
¢unocoduei, 3THKON, IcTETUKON M mpaBoM. Ponb Ouonoruu B (GOpMHPOBAHWM COBPEMEHHOW HAYYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM HpUpOabl (HAONMIOJEHUE, DSKCIEPUMEHT, OIMCaHUe, H3MEpeHue, Kiaccupukanus,
MOJICIUPOBAHUE, CTATUCTHYECKasi 00pabOoTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[IpakTiueckas padora Ne 1. «Vcnonap3oBaHue pa3IUUHbIX METOIOB IIPU U3YUEHUU OMOJOTHUYECKHX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouojoruu. OTivuve >KUBBIX CHUCTEM OT HEOPraHU4eCKOM
IIPUPOJIBL.



CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMKU OMOCUCTEM: MOJIEKYJSIPHBIM, KIE€TOYHBINA, TKAaHEBbIH,
OpTraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EepHBI.

JlemoHcTpanuu:

Tabnuub! u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», « Y POBHU OPTaHU3AIUN KUBOW MPUPOIBI».

Oo6opynoanue: Mmojenb moJiekyibl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHUE KJIETKH.

XUMHUYECKUI COCTaB KJIETKH. XUMHUYECKUE 3JIEMEHTBI: MaKpO3JEMEHThI, MUKPO3JEMEHThl. Boixa u MuHepaibHbIE
BEILECTBA.

@OyHKIMY BOABI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:xanue ocMoTuueckoro 6aiaxca.

benku. CoctaB u cTpoeHHe O€nkoB. AMMHOKHUCIOTBI — MOHOMEpbl OenkoB. He3zameHumble M 3aMeHUMBIE
AMUHOKHUCIOTHl. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYphI OEIKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMUYECKHUE CBOKCTBA OeiIKoB. buonornueckue GyHKInu OEIKOB.

®epMeHTbl — Onosiornueckue karanu3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP, cyOcTpaTHas crenu(pUuYHOCTb.
Kodepmentsl. Butamunbl. Otinuunst pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (IJIFOKO3a, pubo3a U J1e30Kcuprb03a), qucaxapuibl (caxapos3a, JaKTo3a) U MOJIUCAXaAPHIbI
(Kkpaxmai, TJIMKOTEeH, 11eJITI0J103a). bruosornyeckue GyHKIIMU yrieBOI0B.

Jlunuasl:  Tpurnuuepuasl, Gochonunuapl, crepouasl. ['mapopuabHO-TUAPOPOOHBIE CcBOicTBA. buonornueckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK n PHK. Hykneotunsr — MmoHoMepsl HyKJIeMHOBBIX KuciaoT. Ctpoenne u ¢pynkiuu JJHK.
Crpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u GhyHKIUU.

Huronorus — Hayka o kietke. Kinerounas teopust — npuMep B3auMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
Metoabl u3y4eHus KJIETKH.

Krnerka kak nenmoctHas xuBas cucrema. OO1ye Npru3HaKy KJIETOK: 3aMKHYyTas HapyxHas memOpaHa, Mosekyisl JITHK
KaK F€HEeTUYECKHI armnapar, CUCTeMa CHHTe3a Oelka.



Tunel KIeTOK: 3yKapuoTHUeckas M TpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTHUYECKOW KIIETKH.
Knerounass crenka Oaktepuili. CTpoeHHE >SyKapUOTHYECKOW KiIETKA. OCHOBHBIE OTJIWYUS PACTUTEIBLHOM, *XKUBOTHOM U
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, uX (GyHkuuu. [1na3zmarnueckas memOpaHa, eé
cBoiictBa u ¢yHkuuu. [lutomnasma u e€ opranouasl. OgHoMeMOpanHbie opraHoubl kietku: DIIC, anmapat [Nombmxw,
JIM30COMBI. [10yaBTOHOMHBIE OpraHOWAbl KJIETKU: MUTOXOHJPUM, IUIACTUIBL. [IpoMCXokaeHNEe MUTOXOHAPUN U IUIACTHL.
Buael mmactua. HememOpaHHble OpraHOWABI KJIETKH: PUOOCOMBI, KJICTOUHBIA LIEHTP, LIEHTPUOJIM, PECHUYKHU, >KTYTHUKH.
QyHKIIMY OPraHOUAOB KJIETKH. BKIroueHuns.

SAnpo — perynsatopHbii 1eHTp KiIeTku. CTpoeHue snpa: sjaepHas 000J0uKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JemoHcTpanuun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yuikunc, P.
®panknul, K. M. bap.

Huarpammbl:  «PacnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXKHMBOM Ipupone», «PacrpeneneHne XuMHUYECKUX
3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupl u cxemsl: «Ilepuoanueckass TabnMIIa XUMHUECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJbl BOJb, «brocunTes
oenkay, «CtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kuciotel. [JHK», «Ctpoenune Monexyisl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpPOEHUE MKUBOTHOW KIETKW», «CTPOCHUE PACTUTEIBHOW KIIETKH,
«CTpoeHue NpoKapuoTUYECKON KIETKN», «CTpoeHue a/ipa KIETKN», « Y TIEBOAbIY, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHWE ISl MPOBEACHUS HAONIOACHUMN, U3MEPEHUN, SKCIIEPUMEHTOB,
MHUKpOTMpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHE padoThI:

Jlabopatopuass padora No 1. «/3ydeHne KaTaqTUTHYECKOM AaKTUBHOCTA (PEPMEHTOB (HAa MpUMEpEe aMuja3bl WM
KaTasasbl)».



JlabopatopHnasi pabota Ne 2. «/3ydeHne CTpOeHHs KJIETOK PACTeHH, dKUBOTHBIX M OaKTepuil O] MUKPOCKOIOM Ha
TFOTOBBIX MUKPOTIPENApaTax U UX OMUCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOMeH BelecTs, Wik MeTadoIM3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) ¥ TUCCUMMIIALINS (SHEPTeTUYECKHUI 0OMeH) —
JIBE€ CTOPOHBI €TMHOTO Tpoliecca MeTadoim3ma. PoJib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTUH B IOHUMAaHUKU MeTaboI13Ma.

Tunel oOMeHa BemiecTB: aBTOTpOGdHBIN U rerepoTpodHbiii. Pons ¢epmeHTOB B 0OMEHEe BElIECTB W IPEBpAIlCHUU
SHEPIUHU B KIIETKE.

®otocunTe3. CBetoBass W TemHoOBas (a3bl (orocunresa. Peakumu dorocunTesa. IPheKTUBHOCTh (HOTOCHUHTE3A.
3naueHue (orocuHTE3a IS KU3HU Ha 3emiie. BnusHue ycioBuil cpeipl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIICHUS €T0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMOocHHTE3. XeMOCUHTE3UPYIoLUE OaKTepUH. 3HAYEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3eMIIe.

DHepreTudeckuil 0OMeH B KJeTKe. PaciiernieHne BemeCTB, BbIACICHUE U AKKYMYJIUPOBAHUE YHEPTUU B KIIETKE. DTarlbl
sHepreTudyeckoro oomena. I'nmukonus. bpoxenue u ero Buabl. KHUCIOpPOJHOE OKHCIECHHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaxiuu matpuunoro cunresa. ['enetnueckas nadopmanus u JIHK. Peanuzanus reneTndeckoit ”HGoOpMaIuu B KIETKE.
['enetnueckuii ko U ero cBoiicTBa. TpaHckpunuus — MaTpuunblii cuHte3 PHK. Tpancasuus — 6uocunres Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHokucoT. Ponbs pubocom B OuocuHTe3e Oenka.

Hexknerounsie dhopmbl sxu3nu — Bupychl. Mctopust otkpeitus BupycoB (/. Y. iBanoBckuit). OcOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUPYcOB. baktepuodaru. bonesnu pacreHuii, >KUBOTHBIX M YeJIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc

ummyHoaeduiuta uvenmoBeka (BUY) — BozOymurens CIINa. OOpatHas TpaHCKpUIIIMSA, peBepTa3a MW HHTETpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxemsl: «TuIBl TUTaHUAY, «MeTtaboau3m», « MUTOXOHAPHSY, « DHEPreTUUeCKuii 00MeH», «XIIOPOTLIacTy,
«Dortocunrtes», «Ctpoenue JIHK», «Ctpoenue u dyHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycey», «baktepuodarny», «Crpoenue u xxu3HeHHbI nukia Bupyca CIIM/a, 6akrepuodaray», «Perukanus JJHK.



Oo6opynoanue: moaenu-anmmkanuu «Y npoenue [IHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIESTKW,
mozens cTpykrypsl JJTHK.

Tema 5. PasMHOkeHMe 1 HHAUBHUYAJbHOE Pa3BUTHE OPTaHNU3MOB.

Krnerounslii 1uKII, WM KU3HEHHBIM LMKI KieTku. MHTepdaza u muto3. Ilpouecchl, npotekaromue B uHTEpdase.
Pernmukanus — peakuus matpuunoro cunre3a [JHK. Ctpoenune xpomocom. XpoMocoMHbIA HAOOP — KapuOTHUI. JIUTIIONTHBIN
Y TaIlJIOUTHBIA XpPOMOCOMHBIE HaOOphl. XpoMaTuabl. LluTonornuyeckrie 0CHOBBI Pa3MHOKEHUS U MHAUBUIYaJIbHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenne knetku — muto3. Ctagun muto3a. [Iporneccsl, npoucxoAsiire Ha pa3HbIX CTAIUAX MUTO3a. buonormyeckuit
CMBICJI MUTO3A.

[IporpamMmmupyemasi ruO€sb KIETKH — arlomTo3.

@OopMbI Pa3MHOXKEHHSI OPraHU3MOB: OECoJIoE M MOJ0Bo€. Buiapl 0ecrnojoro pa3MHOXKEHHS: JEJIE€HUE HAABOE,
MMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpPAa30BAHHUE, BEr€TATUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €r0 3HaYEHUE JUJIS CEJIEKIIUU.

[TonoBO€ pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOTO.

Meiio3. Craguum wmeio3a. Ilpomeccel, mpoucxondiive Ha cragusix weio3a. lloBeneHue XpoMocoM B MeHO3e€.
Kpoccunrosep. buosornuecknii CMbICI U 3HAYEHUE MENO03a.

["ameTorenes — mporecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [IOJIOBBIE *Keyne3bl: CEMEHHUKUA M SIMYHHKHU.
OOpa3zoBaHue M pa3BUTHE IMOJIOBBIX KJIETOK — TrameT (CIepMaro30uj, SHIEKIeTKa) — CIEpPMAaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEeHHUS SIMLIEKIIETOK U criepmaTo3ouoB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHoe pasBuTue (OHTOTeHe3). OMOpHUOHANBHOE pa3BuTue (dMOpUOreHe3). ITambl AMOPHOHAIHLHOTO
pPa3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTpyJsiius, opranorere3. lloctamOpuoHanbHOEe pas3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpsMOe (JUYMHOYHOE). BrusiHue cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Pocrt u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO paCTEHUs: CTPOCHUE CEMEHH, CTAIUN Pa3BUTHSL.

JdeMoHcTpanuu:



Tabmuupbl 1 cxembl: «DPOpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBOWHOE OMIOAOTBOPEHUE Yy IBETKOBBIX PACTEHUN»,
«BereraTuBHOE pa3MHOXEHUE pacTeHUi», «J/lenenue kierku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uuknm», «Pemmmkanus [JHK», «Mwurtos», «Menos», «lIpsmoe u HenpsiMoe pa3BUTHED,
«I"ameToreHe3 y MIIEKONUTAONINX U YEJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIpEnapaThl «CriepMaTo30uabl MJIEKOIUTAIOLIET 0, «Slineknerka
MJIEKOMUTAIOMIET0», «KaproKrHe3 B KJIETKaxX KOpEIIKa JIyKa», MarHUTHas MOJEIb-alIuIuKanus «JleleHue KIeTKn», MOACIb
JHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Habmroienne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JJyKa Ha TOTOBBIX MUKPOTpENnapaTax.

Jlabopatopnas pabota Ne 4. «3yueHue cTpoeHUsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpENapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VicTopus pa3BUTHS TEHETHUKHU. PoJib HUTOJOTMM W 3MOPHOJIOTMH B CTaHOBJICHUU
reHeTuku. Bkiam poccuilckux U 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeToabl TeHETUKH (THOPUI0JIOTHYECKUM,
IATOT€HETUYECKUH, MOJEKYISPHO-TeHETUYECKHil). (OCHOBHBbIE TEHETHYECKHE TOHATUS. [eHeTHYeckass CHUMBOJIMKA,
HCIIONb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIIEJIOBaHUS MPU3HAKOB, ycTaHoBjIeHHbIe I'. MenneneM. MoHOruOpuAHOE CKpelMBaHue. 3aKoH
eAMHO00pa3usi THOPUAOB MEpPBOTrO MokojieHud. IIpaBuno AOMUHHMpOBaHUSA. 3aKOH pacllelieHus Npu3HakoB. ['umnoresa
YuCTOTHI raMmeT. [1oJTHOE M HeMoTHOE TOMHUHUPOBAHUE.

JHuruOpuaHoe ckpemuBaHUEe. 3aKOH HE3aBUCUMOTO HACJEIOBAaHMS TPHU3HAKOB. [lUTOreHeTHYecKne OCHOBBI
TUTHOPUIHOTO CKpEIIMBaHUS. AHaIM3UpYIONee CKpenuBanue. lcmosib3oBaHUE aHAIM3UPYIOMIETO CKPEUTUBAHUS IS
onpeeeHusl TeHOTUIa 0CO0u.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY HaclieoBaHUIO reHoB. Hapyiienue
CLEIUIEHUS TEHOB B PE3YJIbTaTE KPOCCHHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeAesieHHe Moja. AyTOCOMbI M IOJIOBBIE XPOMOCOMBI. ['omMorameTHbie W
reTeporameTHbie Opranu3mel. HacnegoBanue npru3HaKkoB, CHEIIEHHBIX C MOJIOM.



N3meHunBOCTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Posb cpeapl B HEHACIEICTBEHHOMN
M3MEHYUBOCTU. XapaKTepUCTUKa MOAU(PHUKAIIMOHHON N3MEHYMBOCTH. BapuannoHHbIN psg U BapralMoHHas kpuBas. Hopma
peakiuu npusHaka. KolnyecTBeHHbIE M KAa4eCTBEHHbIC NMPU3HAKM U UX HOpMa peakiuu. CBONCTBA MOAU(PUKAIMOHHOMN
MU3MEHYHUBOCTH.

HacnencTBenHasi, Wi reHOTUNIWYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHUNBOCTh. Mei03 1 I0JI0BOM Ipolece —
OCHOBa KOMOMHATUBHON M3MEHUYMBOCTH. MyTannoHHas u3MeHYnBOCTh. Kitaccudukanust MyTaiuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YacTora U HpUYMHBI MyTanuid. MyTtareHHble (PakToOpbl. 3aKOH TOMOJOTMYECKHUX PSAOB B HACIIEICTBEHHON
n3meHunBoctr H. M. BaBunosa.

BresnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJIbI TEHETUKU UYE€JIOBEKA: T€HEAJOTUUYECKHM, OJIM3HEOBBIN,
UTOT€HETUYECKHUI, OMOXUMUYECKHIA, MOJIEKYJISIpHO-TeHeTuYecKnidi. COBpEMEHHOE ONpEEIeHUE FEHOTHIIA: TTOJIHOT€HOMHOE
CEKBEHHUPOBAHKE, TCHOTUNUPOBaHUE, B TOM uucie ¢ nomomisio [I1[P-ananuza. HacneacTBeHHble 3a00sieBaHUS 4YEJIOBEKA!
reHHble 00Jie3HH, OOJIE3HH C HACJIEACTBEHHOW MpEeapacnooKeHHOCTbIO, XPOMOCOMHBIE OoJie3Hu. ComaTH4ecKue u
reHepaTuBHble MyTauuu. CTBOJIOBbIE KJETKU. [IpuHIMNBI 370poBOro oOpa3a >KW3HM, AMATHOCTUKH, NPOQUIAKTHUKUA U
JIeYeHUsI TEHeTHYeCKUx Oose3Hell. MenuKo-TeHeTHYeCKOoe KOHCYJIbTUPOBaHME. 3HAU€HUE MEAMIMHCKOW TeHETHKH B
MPEeIOTBPALEHUH 1 JICHEHUU TeHETHUECKUX 3a001€BaHUI YelloBeKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapuos.

TaOmumpsl u cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE U €T0 LIUTOT€HETUYECKasi OCHOBaY, «3aKOH pacIleIIEHUsI U ero
LUTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «Jurubpumnoe ckpemuBanue», «Lluronornueckue OCHOBBI
TUTHOPUAHOTO CKpeuuBaHus», «Meio3y», «B3aumoaeicTBue aifielbHBIX TeHOBY», «['eHeThdyeckne KapTbhl PpaCTEHUH,
KUBOTHBIX M 4YeJOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CIEIJIEHHOTO C mojiom», «Kapuotumsl
YesoBeKa M KUBOTHBIX», «Bunel nsmeHunBocti», «MoaudukanuonHas n3MeHUYUBOCThY, «HacnenoBanue pesyc-gakropay,
«I'eneTnka rpynn KkpoBm», « MyTallMOHHast U3MEHYUBOCTD.



O6opynoBanue:  Mojenu-ammiMkaiuu — «MoHOTHOpUAHOE — CKpeuiuBaHue», «HemonmHoe — goMHHHpOBaHHEY,
«urubOpunnoe ckpemuBanue», «llepexpéct xpomocom», MUKPOCKOI M MUKpompemnapar «Jlpo3odunay (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 5. «M3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO M JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPEIIapaTaxy.

Jlaboparopuas pabdora Ne 6. «M3yuenne MoaudUKaMOHHOW M3MEHUYMBOCTH, MOCTPOCHHE BapUALIMOHHOIO psiia U
BapUALIMOHHON KPUBO».

JlabopatopHas pabota Ne 7. «AHau3 MyTanuii y 1po30(uiIsl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupsi Kak Hayka M IpOLECC. 3apOXkKAEHUE CelleKuuyu U noMectukanus. Yuenue H. M. BaBunoBa o neHrtpax
MIPOUCXOXKICHUSI 1 MHOTO00pa3usi KyJIbTYpHBIX pacTeHUM. LIeHTpbl MPOUCXOKIECHUS TOMAIIHUX KXUBOTHBIX. COpT, mOpo/a,
ITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKITMU. MacCOBBIM U MHIUBUAYATBHBIM OTOOPHI B CEIEKIIMU PACTEeHUH U )KHUBOTHBIX. O1leHKa
aKcTephepa. banzkopoacTBeHHOE cKpenuBanue — UHOpuauHr. Yucras nunus. CKpelurBaHUe YUCTHIX JIMHMUM. ['eTeposuc,
unn tuOpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtganéHHas THOpuAM3auuds M €€ yCHeXHu.
HckyccTBEHHBIN MyTareHe3 U MOJIy4YEeHHUE MOJUIIIOUAO0B. JJOCTMKEHUS CEIEKIIMU PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust kak OTpacib MPOU3BOACTBA. [ eHHas WHXeHepus. JTtambl co3naHus pekomOuHanTHOM JIHK wm
TPAaHCT€HHBIX OpraHu3MoB. Krnerounasa muxkeHepusa. Kierounsle KynbTypbl. MHUKpPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiionupoBaHue BbICOKONPOAYKTHUBHBIX CEIbCKOX03SMCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE U 3THYeckue mpodiemsl. [MO
— F€HEeTUYECKU MOAUGUIIMPOBAHHBIE OPTraHU3MBbI.

JleMoHCTpauuu:

[Toptpetsr: H. Y. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabnuupl 1 cxeMbl: kapTa «L{eHTpbl MPOUCXOXKIECHUSI U MHOTO00pa3us KyJbTYpPHBIX pacTeHuin», «I[lopoasl mromanHux
AKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanénHas rulOpuauzauus», «Pabotsl akagemuka M. @. MBanoBay,



«[Tonmumnonnus», «O0bEKTHl OMOTEXHOJIOTUNY, «KIIETOUHBIE KYyJIbTYpBl U KIOHUpOBaHUE», «KOHCTpynpoBaHue u nepeHoc
T€HOB, XPOMOCOM).

ObopynoBanue: MyJSDKH TUIOJIOB M KOPHEIUIOAOB JOUKHX (OPM M KYJIbTYpPHBIX COPTOB pacTeHH, repOapwuii
«CenbCKOXO035CTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METObl U JOCTHUKEHHS CEJIEKIIMM PAaCTEeHMH M JKMBOTHBIX (Ha CEJIEKUMOHHYIO CTaHIMIO,
IUIEMEHHYIO (DepMy, COPTOMCHIBITATENBHBIN Yy4YacTOK, B TEIUIMYHOE XO3SHCTBO, JTAOOPATOPHUIO arpOyHUBEPCHTETA WIIH
HAy4HOT'O LIEHTPA)».

11 KUIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeAnochbUIKM BO3HMKHOBEHHUS SBOJIONMOHHON TEOPUHU. DBOJIONMOHHAA TeOopHs U €€ MecTto B Ouosoruu. BnusHue
ABOJIIOLIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CuzerenbctBa 3BOJOUMU. [lameoHTONOrMYECKHE: MOCIEA0BATENLHOCTh MOSIBICHUS BUIOB B MaJCOHTOJOTMYECKOU
JIETOTHCH, TIepexoHbie popMbl. buoreorpaduueckue: cxoacTBo u paznuuue dhayH u Gop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHUECKHE: CXOACTBA M PA3INYUsi SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PYJAUMEHTApPHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO MEXAaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJNYECKUX IMyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. Jlapeuna. [IpeAnochIKM BOZHUKHOBEHHS TapBUHU3MA. J[BHKYIIIME CHUIIBI SBOJIIOIIMN BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOXKEHUE TPU OTPAHUYCHHOCTH PECypcoOB, HEompeeraéHHas W3MEHYMBOCTh, OOphrbOa 3a
CYLIECTBOBAaHHE, ECTECTBEHHBIH 0TOOP).

Cuntetnueckas Teopus 3Bostonun (CTD) u e€ 0OCHOBHBIE MOJOKECHHUS.

MuxkposBostorus. [Tonmymnsius kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl (PakTopbl) SBOMIONKK BUAOB B IpUpoe. MyTaIllMOHHBIA MPOIECC U KOMOMHATUBHAS H3MEHYUBOCTD.
[TonynsuroHHbIE BOJHBI 1 Jipeiid reHoB. M3omsauus u Murparus.



EcTecTBeHHbII 0TOOp — HanpaBJIAIONINI (akTop 3BOTIONUNA. DOPMBI €ECTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCTh OPTraHU3MOB KaK pe3ysbTaT dBoonnu. [Ipumeps! nprcnocobiiennii y opranu3zmMoB. ApoMopho3sl
Y NM0AJAIITAllAH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BU000pa30BaHUs: Teorpauueckoe, 3IKOJIOTHYECKOE.

Makponssomorusi. Dopmel 3BOMIONUN: (DUTIETHUECKAs, IUBEPreHTHAs, KOHBEPreHTHasl, napamiensHas. HeoOpaTuMocTsb
JBOJIIOLIUH.

[IpoucxoxaeHne OT HeCenMaaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anvs. AganTuBHas paavanusl.

JdemoHcTpanuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBepl110B.

Tabmuiet U cxembl: «Pa3BuTue oOpraHMyeckoro wmupa Ha 3emiie», «3apoJbllid TO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBoBaHUEY, «EcTecTBEHHBIM 0TOOP», «MHOroo0Opasue COpTOB pacTEHUI»,
«MHoroo6paszue nopoja *KUBOTHBIX», «[lonmymsaunm», «MyTanmoHHasi ”3BMEHUYUBOCTHY», «ApoMopdo3b», «anoagantanumy,
«O0mmas aerenepanus», «IBmwkymme cuibl dBoONMNY, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay», «bopbsba 3a
cyuiectBoBaHue», «lIpucrnocoOneHHOCT,  opraHuzMoB», «l'eorpaguueckoe BUAO0Opa30BaHUE», «IKOJIOTUUYECKOE
BH1000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMbBIX C pPa3IMYHbIMM THUIAMU OKpPackh, HAOOp IUIOAOB M CEMSH, KOJUJIEKLIHS
«IIpumepsbl 3alUTHBIX MPUCTIOCOOICHUHN Y JKUBOTHBIX», MOAEIb «OCHOBHBIC HANPAaBJICHUS HBOJIOIUNY, O0BEMHAS MOJIEIb
«CTpOeHHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra mMupa, KoieKus «PopMbl COXpPAaHHOCTU MCKOIAeMbIX JKMBOTHBIX U PACTCHHID», MOJIEITh
ammumkanusa  «llepekpéct xpomocom», BiaxHble Ipenaparbl «Pa3zButne Hacekomoro», «PaszBurhe Arymku»,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu (GoOpMbl KPbUILEB U OKPACKH TeJa).

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B 110 MOPGHOIOTHIECKOMY KPUTEPHUIOY.

JIabopatopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.



JloHay4yHbIe MpECTaBICHUS O 3aPOK/ICHUH KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHUS )KM3HU Ha 3emiie: abuoreHes u
naHCHepMusa. XUMHUYecKas d3BOJIONUS. AOHOTEHHBI CHHTE3 OpPraHMYeCKUX BEHIECTB W3  HEOPTraHMYECKHX.
DOKCNepHUMEHTAIIBHOE MOATBEPKICHUE XMMHUYECKOW 3Botound. HauvanpHble 3Tambl OMONOrMYEcKOil 3Bosronuu. I'mmoresa
PHK-mupa. @opmupoBaHue MEeMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOIMS.
@opMHUPOBAaHUE OCHOBHBIX T'PYIIT AKUBBIX OPraHU3MOB.

Pas3Buture xu3Hu Ha 3emuie 1o 3paM M nepuonam. Karapxeil. Apxelickas U nmporepo3oickas 3psl. 1laneo3olickas 3pa u
e€ mepuobl: KEMOPUICKUHM, OPAOBUKCKUM, CUITYpPUUCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30¥cKas 3pa ¥ €€ NEPUOIBL: TPHACOBBIN, IOPCKUM, METIOBOM.

Kaiino3olickas 3pa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepuCcTUKa KJIMMATa U TEOJOTMYECKHUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMM PACTUTEIBHOTO U KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUl U KUBOTHBIX. [losiBJI€HME, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4eCKOro MUpa Kak OTPa)KEHUE dBOIOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIITBI OPTaHU3MOB.

OBoJIIOLMA YeNOBEKA. AHTPOMOJIOrUS KaK Hayka. Pa3sBuTHE NpencTaBICHUM O NMPOMCXOKICHUM 4eJoBeKa. MeTozsl
M3y4eHus aHTpororene3a. CxocTBa U pa3andus YeJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JIBrkymue cuiibl (pakTopsl) aHTporiorene3a. HaciaeacTBeHHas KI3MEHYMBOCTh U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHbIH
o0pa3 KU3HH, U3TOTOBIICHUE OPYIUH TPyAa, MBIIIUICHHE, PEYb.

OCHOBHBIE CTaaMM M BETBU HBOJIOLHAM YEJIOBEKA: ABCTPAIONUTEKH, YUenoBeK ymenblil, YeloBeK NpsIMOXOISAIINN,
YenoBek HeaHnepTaibckuid, YenoBek pasyMHbId. Haxoaku uCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Tra, 00pas3 KU3HH, OPY/IHUA.

YenoBeueckne pacbl. OcCHOBHbIE OOJNBITME pachkl: €BpoOINeougHas  (€BpaswiiCKasi), HErpo-aBCTPAIOUTHAS
(’KBaTOpHUAJIbHAS), MOHTOJIOUJIHAS (a3MATCKO-aMepUKaHCKasi). YepThl MpUCTIOCOOJEHHOCTU TIPEACTABUTENICH UYeTOBEYECKUX
pac K yCIOBHUSM CYILIECTBOBaHMS. ENMHCTBO yenoBedueckux pac. Kpurrka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuiel 1 cxembl: «Bo3HukHOoBeHHEe ColHEYHOM cuUCTeMBbl», «Pa3Butrhe opranumdyeckoro mmpa», «PacturenbHas
KIIETKa», « KuBoTHas KieTka», «[Ipokapuorrnueckas kierka», « COBpeMEHHasi CHCTEMA OPraHNnYecKoro mupa», «CpaBHeHue



AHATOMHYECKHUX YepT CTPOCHUS YeJIOBEKa U YeI0BEKOOOpa3HbIX 00e3bsH», « OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXO0J0K
MPEJIKOB COBPEMEHHOIO 4YENOBEKa», «/lpeBHenmme moan», «lpeBHue moam», «llepBble COBpEMEHHBIE JIHOIWY,
«YenoBeueckue pach».

Oo6opynoBanue: mynsixu «lIpoucxoxkaeHue denoBeka» (OIOCThI aBCTPATONUTEKA, MUTEKAHTPONA, HEaHJepTaiblia,
KPOMaHBbOHIIA), CICNKHA WM U300paKeHHs] KAMEHHBIX OpYAHI MepBOOBITHOrO YeIoBeKa (KaMHU-YOMIIEphl, pyoOuia, ckpebiia),
TE€OXPOHOJIOTHYECcKas TaOInIla, KOJUIEKIUs «DOpMbI COXPAHHOCTH MCKOIIAEMbIX JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJIIEKITUSIX).

DKCKypcus «IBOIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUYHbBIN WM KPaeBeUECKUN My3ei).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DKOJIOTUSI KakK HayKa. 3aJadyd M pa3fesibl 3KOJOTMHA. MeToAbl 3KOJOTHYECKUX HCCICIOBAHUN. DKOJOTHYECKOE
MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOUTaHusl OpraHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Oxonornueckue  dakropel. Kimaccudukanus sxonornueckux — (pakTopoB: aOUOTHYECKHE, OMOTUYECKHE W
aHTPOIOTeHHbIE. J[efiCTBUE IKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue (HakToOphl: CBET, TeMIleparypa, BIaXHOCTh. Dotonepuoausm. IlpucnocobsieHusi OpraHuU3MOB K
JNEHUCTBUIO A0MOTHYECKUX (PaKkTOpOB. brosornyeckue puTMsl.

buotnueckue ¢akropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIUS, XUITHUYECTBO, CUMOUO3 U €r0 (hOPMBI.
[Tapazutusm, koomeparusi, MyTyaJlnu3M, KOMMEHCAIU3M (KBAPTHPAHCTBO, HAXJICOHHMYECTBO). AMEHCAINU3M, HEUTPATH3M.
3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUMN JJIS CYIIIECTBOBAHUS OPTAaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Tonynasiuu. (OCHOBHBIE TMOKa3aTeM MOMYJISIUA: YHCJICHHOCTh, TUIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLUs. JMHAMUKA YUCIIEHHOCTH MOMYJISIIUUA U €€ PeryJIsIIusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuiet u cxembl: Kapta «llpupoansie 30HBI 3emin», «Cpeabl OOMTaHUS OPTAaHU3MOBY, «DOTOMEPUOIUZIMY,
«lTonynsanumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIUUU HHPY30pUuU-TyDebkny, «IlumeBbie menm.



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosornueckrne 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCaY.

[Ipaktuueckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJISILIUI pa3HbIX BUJOB PACTCHUID.

Tema 4. Coo01ecTBa 1 YK0JIOTHYECKHE CHCTEMBI.

Coo0111ecTBO OpraHnu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BasI, MPOCTPAHCTBEHHAs!, Tpoduueckas (TuIieBas).
Buaber-nomuaaHTEL. CBSI3U B OHMOIIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbI). [loHsaTre 00 skocuctemMe U OuoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTBI
HKOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, peayLeHThl. KpyroBopoT BemecTB U MOTOK YHEPTUM B 3KocucTeMe. Tpoduyeckue
(nuieBble) ypoBHHM 3KocucTeMbl. [lumieBble nenu u cetu. OCHOBHBIE MOKA3aTeNM 3KOCHUCTEMBI: OMOMAacca, MPOIYKIIHSL.
DKOJIOTHYECKHE MUPAMUBL: MPOAYKINU, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: yCTOMYHMBOCTh, CAMOPETYJIISIINA,
pasButue. Cykueccus.

[IpupoaHbie 3KocHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO UJIU IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe M XO034HCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YpPOOIKOCHUCTEM.

buopa3zHooOpasue kak (pakTop ycTOMYMBOCTH IKOcUCTEM. CoXpaHeHHe OMOJIOrMYECKOro pa3HooOpasus Ha 3emIie.

VYuenue B. W. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouocdepsl. JKruBoe BEIIECTBO U €ro PYHKIUU.
Ocobennoctu 6uocdepsl Kak riao0ambHOM SKocUCcTeMbl. JIMHAMUYecKoe paBHOBECHE U 00paTHas CBsi3b B Onocdepe.

KpyroBopotsl BemiecTB M OHOT€OXMMUYECKHE ITUKIBI 3JIEMEHTOB (yriaepoja, a3oTa). 30HaJbHOCTh Ouochepsl.
OcHoBHBIE OHOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpoNIOreHHbIe U3MeHeHus B Ouocdepe. ['obdanbHbIe SKOJOTHYECKUE MPOOIIEMBI.

CocytiecTBoBaHUE NPUPOLI U desoBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3vs KaKk OCHOBA YCTOWYMBOCTU OMOCHEpHI.
OcHoBa paInMOHAIBHOTO YIMPABICHUS TPUPOJHBIMUA PECYpCaMH W HMX HCIOJb30BaHME. JlOCTHMXKEHUS OMOJIOTHMH W OXpaHa
TIPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.



Tabmuupbr u cxembl: «llumessie uenu», «buonenos: cocraB u crpykrypay, «lIpupomansie cooOmiectBa», «llenu
MATaHUs», «DKOJIOTHYECKass mupamMuaay, «buocdepa n yenosek», «IkocrucreMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOIO Jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpumepHble aHTPONOTEHHBIE BO3ACHUCTBUS HA HPUPOLY»,
«BaxHelme UCTOYHUKH 3arpsi3HEHUs] BO3JyXa U TPYHTOBBIX Boa», «llouBa — BakHelias coctapistomias Ouocheps,
«®DakTopel Aerpaganuu nouBy, «llapHukoBeiil >3PdekT», «DakTopbl PaAMOAKTUBHOTO 3arpsi3HeHUs Onocdepb», «OO0mas
CTpyKTypa 6uocheps», «Pacrnpoctpanenue xxu3Hu B ouochepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yrieposna B
ouocheper», «KKpyroBopot azora B Ipupoie».

O6opynoBaHue: MoJeb-anmiMkanusa « TunuyHeie OMOIEHO3bI», Tepbapuil «PacTuTenbHble COOOIIECTBA», KOJICKIIMU
«buoreHo3y, «BpeauTenu BaXKHEHUIIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP», FepOapuu U KOJUICKIIMN PACTEHUN U )KUBOTHBIX,
MpUHAJIeKAIINE K Pa3HbIM SKOJOTUYECKUM TpynnaM ojgHoro Buna, KpacHas kaura Poccuiickoit denepaiinm, n300paskeHus
OXpaHSIEMbIX BUJOB PACTCHUMN U KUBOTHBIX.

[NTAHUAPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI 110 BHUOJIOTUM HA BA30BOM VYPOBHE
CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBarOTCs TPEOOBaHUS K PE3yJIbTaTaM OCBOCHHS O0YHArOIIMMUCS MPOTPaMM CPETHErO
oO1ero 00pa3oBaHus: JMUHOCTHBIM, METAIPEAMETHBIM U MIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JAMYHOCTHBIX PE3yJNbTATOB OCBOEHHUA INpeameTa «buosorus» BBIAEIEHBI CIEIYIOUIUME COCTABIIIOLIUE:
OCO3HaHUE 00YYarOIUIMMHCS POCCUHCKOM IpaXKAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBLHOCTH
Y CaMOOMPEEICHHUI0, HATMYKMEe MOTUBALUUA K OOYYEHHIO OMOJIOTHH, LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUIM
JUYHOCTHA HA OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA pa3BUTUS OUOJOTMYECKOTO 3HAHMS, TOTOBHOCTh U
CHOCOOHOCTh OOYHYAIOIIMUXCS PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH II€HHOCTHO-CMBICIIOBBIMH — yCTaHOBKAMU,
MPUCYIIMMH CHCTEME OMOJIOTHUECKOro 00pa3oBaHusl, HATMYHE SKOJIOTMUYECKOTr0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJH
Y CTPOUTH KU3HECHHBIE TUIAHBI.



JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeameTa «bUOoNorus» JOCTUTaloTCs B €IUHCTBE YYE€OHOM M BOCIMTATENILHOMN
NEATEIBHOCTH B COOTBETCTBUM C TPAJWLMOHHBIMA POCCHUUCKHMM COLMOKYJIBTYPHBIMHA, HCTOPUYECKMMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMH MU HOPMaMHU TMOBEIEHHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUsI, PA3BUTUS BHYTPEHHEU ITO3ULMU JIMYHOCTH, NMATPUOTU3MA, YBAXKEHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKY TpyJa M CTApUIEMy IOKOJEHHUIO, B3aMMHOI'O YBa)XXEHUS, OCPEKHOTO OTHOIIEHHUS K
KYJBTYPHOMY HACJIEIHAI0 U TPaJULAsAM MHOTOHALIMOHAJIBHOrO Haponxa Poccuiickon dexnepauuu, NpUpoAe U OKpYKarollen
cpexe.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mpenMera «bronaorus» JOJKHBI OTpakaTb TOTOBHOCTh M CLIOCOOHOCTH
oOyyaroluxcsi pyKOBOJCTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCHICKOTO
oOIIecTBa, pacIIUPEHUE XKU3HEHHOTO ONbITa M OMNbITA ACSITEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIpaBJICHHM
BOCIIMTATEIBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh T'PAXIAHCKOM IMO3UIMU O0O0YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JieHa POCCUICKOTrO
00111eCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AESATENBHOCTH NPHU CO3JIaHMU Y4YEOHBIX MPOEKTOB, PELICHWU YYEOHBIX U
MO3HABATENbHBIX 33]1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPENESITh COOCTBEHHYIO O3UIIMIO TI0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYWUTHIBaTh B CBOUX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aUMOJCHCTBHUS JIIOJEH C pa3HbIMU
yOEXKIEHUSMHU, KYJIbTYPHBIMU EHHOCTSIMU M COLIMAJIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMIOJHEHHUSI Y4EOHBIX, IIO3HABATENIbHBIX W
HCCIIEIOBATENbCKUX 3aJ1a4, YBAXKUTEIHHOIO OTHOUICHHS K MHEHHUIO OINIOHEHTOB IMPH OOCYXAEHHM CIOPHBIX BOIPOCOB
OMOJIOTHMYECKOT0 COJIEPKaHUS;

FOTOBHOCTh K T'YMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:



c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPakIaHCKOW WMIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTHU nepesa PoauHON, ropaocTy 3a CBOM Kpail, CBOO PoJIMHY, CBOM A3BIK M KYJBTYPY, IIPOLUIOE U HACTOSIEE
MHOT'OHAIlMOHAaJIbHOIr0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEOUI0O W NaMATHUKAM MPUPOABI, JOCTHKEHUSAIM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJOTWHU, MOHMMAHUS 3HAYCHUS
OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yOoexK1IEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAn0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHUBATH CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSIM, CO3/IaHHI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHSITHUS IEHHOCTEU
CEMEWHOM KU3HU B COOTBETCTBUHU C TPAAULIUIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPUYECTBA, CIIOPTa, TPY/a,
0OIIIeCTBEHHBIX OTHOIIICHHMI;

MMOHMMAHUE SYMOIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATh KaueCTBA TBOPUYECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 3/I0POBbS M IMOIMOHAJILHOTO 0JIATOMOJIYYHS:

MOHUMAaHUE W pPeain3alus 3JJ0pOBOTO U Oe30macHOro 0opasa KU3HU (30pOBOE MUTAHKE, COOTIOICHNE TUTUEHUIECKUX
MpaBui W HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHM M OTAbIXA, peryispHas (u3MYecKas aKTHUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY U MCUXUUYECKOMY 37I0POBbIO;



NOHMMAaHUE [IEHHOCTU TMPaBWI WHAUBUIAYATBHOTO M KOJUIEKTUBHOTO O€30MacHOro TOBEACHUS B CHUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JOJEH;

OCO3HAHME TOCTEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOIs, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYA0II0O0HE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTHYECKOW ¢  COIMAIbHOM HAIPaBICHHOCTH, CIOCOOHOCTH
WHUILIMUPOBATH, TIIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATh TAKYIO JEATEIIbHOCTD;

HMHTEpEC K paznyHbIM cepam mpodhecCUOHATIBHON NIeITeIbHOCTH, YMEHHUE COBEPIATh OCO3HAHHBINA BHIOOP OyayIIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMO0OPa30BaHUIO HA TIPOTSHKEHUU BCEU KU3HH,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIIEHHUE K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha 3eMJIe, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJIOTHYECKOW KYJIBTYpbl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS TMOCTYNKOB M OIICHKH HX
BO3MOYKHBIX ITOCIIEICTBUU I OKPY’KAIOILIEN CPEbI;

OCO3HaHME rI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

CIIOCOOHOCTh HCIOJNb30BaTh NPHOOPETaeMble NMPHU W3YYEHUU OWOJIOTMH 3HAaHUS M YMEHHUS MPU PELICHUU NpoOsieM,
CBA3aHHBIX C palMOHAIBHBIM MPUPOJIONOJIb30BaHUEM (COOJIO/IEHHE MpaBWI IMOBEAEHUS B NPHUPOJAE, HAMPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE ACHUCTBUW, IPUHOCIIIMX BPEI OKPYXKAOUIEW IPUPOAHOM Cpele, YMEHHE NPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHUCTBUHN U MPEIOTBPAIIAT UX;

HaJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, 3KOJOTMUECKOW KYJIbTYPhI, OMbITa ACSATEIBHOCTH HKOJIOTHYECKOM
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCS MMU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW M COIMAJIBHON MpaKTHKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOU ACSITEIbHOCTH SKOJOTUUECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha JAMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;



COBEPILIECHCTBOBAHME SI3bIKOBOM M YUTATEJIBCKON KYJIbTYPBI KaK CPEJICTBA B3aUMOJEHCTBUS MEXKTy JIFOABMU U ITO3HAHUS
MHpA;

MOHMMAaHHUE CTeuu(PUKN OHOJOTHUM KAaK HAyKH, OCO3HaHHA €€ poiu B (POPMHUPOBAHUHM PALMOHAIBHOTO HAY4YHOTO
MBILIUIEHUS, CO3JaHUU LIETIOCTHOTO MPEACTABIECHUS 00 OKPYXKAIOLIEM MUPE KaK O €IUHCTBE MPUPO/IbI, YEIOBEKa U 00IECTBa,
B IIO3HAHUH MTPUPOJHBIX 3aKOHOMEPHOCTEHN U PEIICHUH NPOOIEM COXPaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECHEYEHHs HOBOI'O YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3aHIE NEPCIEKTUBHBIX OMOTEXHOJIOTHM, CTOCOOHBIX pellaTh PECypCHbIE MPOOIEMbl Pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJOTMYECKUX IMPOOJEM M O0ECnedeHHs IMepexojia K yCTOMYMBOMY Pa3BHUTHIO,
paloHaIbHOMY UCTIOJIb30BAaHHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHUN B LENSAX MOBBIIIEHHUS OOLIEH KyJNbTYypbl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIBHON IPaMOTHOCTH 00y4aronuxcs, GoOpMHUpPyeEMON IPH U3YUEHUH
OMoJ0orNy;

MMOHUMAHUE CYUIHOCTH METOJOB TMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJTy4yaeMble 3HaHMs 1711 aHAJIN3a U 0OBSICHEHUS SIBJICHUM OKPY’KAIOLEro MUPa U MPOUCXOSAIINX B HEM U3MEHEHU, yMEHHE
JenaTh 000CHOBaHHbBIE 3aKIOYEHHsI HA OCHOBE HaYUYHBIX (DAaKTOB M UMEIOUIMXCS JaHHBIX C LEJIbIO MOJyUYEHUsl JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA JJI PEIICHHs TPOOJIeM B peajbHbIX KU3HEHHBIX
CUTyalusIX;

OCO3HAHME ILEHHOCTM HAYYHOM [JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIIATh IIPOCKTHYIO M HCCIIEI0BATEIBCKYIO
NEeATEIIbHOCTh MHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY MOJYUYEHHUIO HOBBIX
3HAHUI M0 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATHI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yueOHOTO npeamera «buosiorusy BKIIOYAIOT: 3HaYUMBbIE JJIs1 POPMUPOBAHUS
MHUPOBO33pEHUSI  O0YYAIOIMXCS MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OONIEHAYyYHbIE TMOHATHS, OTpaXarollue
[[EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa U CIEU(PUKY METO/I0B TTO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPIrus, sIBJICHUE, IPOLIeCC, CUCTeMa, HAyYHBIN (haKT, IPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHUS, UCCIIEIOBAHUE,
HaONIOICHHE, M3MEpPEHUe, OKCIEPUMEHT U JAPYrux), YyHUBEpCcalbHble Y4yeOHbIE JeWcTBUS  (IIO3HABATEINbHEIE,
KOMMYHHMKaTHUBHbIE, PETyJSITUBHBIE), oOecneunBaromye (opMUpOBaHHE (YHKIMOHAIBHOM T'PAaMOTHOCTH U COLMAIbHOMN
KOMIETEHIIMA  OOYYaloIUXCs, CIOCOOHOCTh  OOyYalolUMXCs  MCIOJIb30BaTh  OCBOGHHBIE  MEXKIUCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATbHbIC yueOHbBIC ICUCTBUS B TO3HABATEIBHOMN M COI[MAIBHOM MPaKTHKE.

MeTtanpeameTHble pe3yiabTaTbl OCBOCHUS MPOTPaMMbl CPETHET0 OOIIET0 00pa30BaHus JOKHBI OTPaXKaTh:

Ogy1ageHne YHHMBEPCAJIbHBIMU YUeOHBIMHU I03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHS:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIONIb30BaTh TMPH OCBOGHWUM 3HAHWUN TPHUEMBI JIOTHUECKOTO MBINIJICHUsST (aHanun3a, CHHTE3a, CpaBHEHUS,
Kinaccuukanuu, o0O0OUIECHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TMOHATUN (BBIACIATh HX XapaKTEpHbIC TNPU3HAKH,
YCTaHABIIMBATh CBSA3U C APYTUMHU MOHATUSIMHU);

OTIPENETATh UENH NeATEIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPHUH WX JOCTHKEHHS, COOTHOCUTH PE3yJIbTaThl
AESITEIbHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOrMUECKHUE MOHITUS [T 00bICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE pPACCYXIEHUS (MHAYKTUBHBIC, JNEAYKTHUBHBIC, IO AaHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTU U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,;

NPUMEHATh CXEMHO-MOJENBHBIC CPEJCTBA ISl TMPEACTABICHUS CYIICCTBEHHBIX CBA3€H W OTHOLICHUH B H3y4aeMBIX
OMoNorMYecknx OOBEKTax, a TakkKe NPOTHBOPEUYUN PAa3HOTO pOJa, BBISIBICHHBIX B pPa3jMYHBIX HH(POPMAIIMOHHBIX
HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEUICHHs] NpoOJieMbl C YYETOM aHalIM3a HMEIOUIMXCS MAaTepUAbHBIX M HeMaTepUalbHbBIX

PECYpPCOB;



BHOCHTH KOPPEKTHBBI B JCSATCIBHOCTD, OIICHMBATh COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIEHUBATH PUCKH IMOCIIEICTBUNA
NEeSTEHHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIaJICTh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKOM M TMPOCKTHOW JEATEIBHOCTU, HABBIKAMHU pa3pelieHus MpooieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a1ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIOJIb30BATh PA3JIMYHbIC BUJIBI IEATEILHOCTH 10 MOJYYSHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPeoOPa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYaIUAX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX U COIIMAIIbHBIX POEKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMHA U METOaMHU;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3314l B 00Pa30BaTEILHOMN NCITCIHHOCTH U )KU3HEHHBIX CUTYyaITUsX;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3WPOBATh 3aady, BBIIBHTATh THIIOTE3Y €€ peIIeHUs, HaXOIHUTh
apryMEHTHI JIJIs IOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TIOJYUYCHHBIE B XOJIE€ PEHICHHUS 3a/ladyd pPe3yJIbTaTbl, KPUTHYECKU OIICHMBATH WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJISTH IIEJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEACTB M CIIOCOOOB JIEHCTBHS B MPO(ECCUOHATBHYIO CPEY;

YMETh MIEPEHOCUTDH 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC WJICH, IMpeJiaraTh OPHWTHHAJIBHBIC TIOJXOJbI W PEIICHUWS, CTaBUTh MPOOJIEMBI W 3a/ayd,
JIOITYCKAFOIIUE AIbTEPHATUBHBIC PEIIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHUKAX WHPOpMauu (TEKCTe YYeOHOro TOCOOMS, HAay4YHO-TIOMYJISIPHOMN
JTUTEpAType, OMOJOTHYECKUX CJIOBApsSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETE), aHAIM3UPOBATH



MHPOpMALIMIO  PAa3IMYHBIX BUAOB U (OpM IMPEJICTaBICHMS, KpPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HEMPOTHUBOPEYNBOCTH;

(GopMynupOBaTh 3ampPOCHl M MPHUMEHITHh PAa3IUYHbIE METOABI MPHU MOUCKE U OTOOpEe OMONOTMYECKOW HH(pOpMAaIUH,
HEOOXOAUMOM JJIs1 BBIIIOJHEHMSI Y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT UCHOJIb30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATH KYJBTYpPY
AKTHBHOTO MCIIOJIb30BaHUsI PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHMAJbHYIO (DOpMY MpEeACTaBIeHUsT OUONOrM4eckoil mHpopmauuu (cxemsbl, rpaduxw,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIIOJb30BaTh HAYUYHBIM SI3bIK B KAyeCTBE CpeAcTBa Npu paboTe ¢ OHOIOruueckod HHpOpManuen: NPUMEHSTH
XUMHUYECKUE, (PU3NUECKUE U MAaTEMaTUYECKUE 3HAaKU U CUMBOJIBI, (hOpMyJibl, aO0OpeBHaTypy, HOMEHKIIATYPY, UCIIOIb30BATh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;

BJIQJIETh HABBIKAMU PACIIO3HABAHMS M 3aIMTHI MH(OpMAIUU, HTHPOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

1) o0menue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCEX cpepax *KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOre WM AUCKYCCUU IO CYILIECTBY
oOcyxnaemMoli Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEIBHO BBINOJHEHUS MpeasiaracMou
3a/1ayy, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UILIMMA IPYTUX YUYACTHUKOB JUAJIOra UM IUCKYCCHUH);

pacrno3HaBaThb HeBepOaJbHbIE CpEJACTBA OOUICHMs, IOHUMAaTh 3HAYEHHE COLUAIBHBIX 3HAKOB, HPEANOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallMi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, MOHUMATh HAMEPEHMs APYTUX JOJCH, MPOSBIATH
YBaXUTEIHHOE OTHOILIEHHUE K COOECEAHUKY U B KOPPEKTHOU (hopme GOopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WMHAMBUAYAJIbHON paOOTHI MPH PELICHUH OHOJIOTHYECKON
po0sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOJEHCTBUSI MPHU PEILIeHUH Y4eOHOH 3a1a4H;



BbIOMpaTh TEMAaTUKY U METO/bl COBMECTHBIX AEUCTBUN C YYETOM OOILIMX MHTEPECOB M BO3MOXKHOCTEM Ka)KJIOTO 4JIeHa
KOJUJIEKTUBA;

NPUHUMATH IEJIM COBMECTHOM NEATEIbHOCTH, OPTraHU30BBIBATH W KOOPAMHHUPOBATH JCHCTBHUS MO €€ JOCTHUKECHHIO:
COCTaBJIATh IUIAH JEHCTBUI, pacnpelensTh pojid ¢ y4éTOM MHEHUN YYacTHUKOB, OOCYKIaTh pPE3yJlbTaThl COBMECTHOM
paboTHI;

OLICHHMBATh KAaueCTBO CBOEro BKJaJa M KaXJOTO0 YYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT mo pa3zpaboTaHHBIM
KPUTEPUSM;

npeyiaraTb HOBbIE MPOEKTHI, OIICHUBATH UACH C TTO3UIIUN HOBU3HBI, OPUTHHATBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHHE B PA3JIMYHBIX CUTYalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBiageHne YHMBEPCAJbHBIMHU PErysiTHBHBIMH 1€CTBUSAMM:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUIS BBISIBICHUS MPOOTIEM U UX PEIICHUS B )KU3HEHHBIX M YIEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHMUN LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JIEHMCTBUSAX U MOCTYMKaX IO
OTHOILIEHHUIO K KUBOH NMPUPOE, CBOEMY 3/I0POBBIO U 3IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO JIEATEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 33a/]a4H B 00Pa30BaTEIBHON IEATEIHLHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MIPEANOYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacImmpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOW SPYIUIMH B pa3HbIX OOJACTSIX 3HAHHM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTh, OLICHHMBATh COOTBETCTBHE PE3YJIbTaTOB
LETSAM;

BJIa/I€Th HABbIKAMU MIO3HABATENIbHOM peIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JACUCTBUN U MBICTUTEIBHBIX IPOIECCOB,
UX Pe3yIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIICKCUU AJIS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATIN3€ PE3YJIbTATOB JIEATEILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaATh CIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl 0cBoeHUs nporpammbl COO no Ouonoruu Ha 0a30BOM YPOBHE BKIIKOYAIOT crielU(PUUecKue
it yaebHoro mpenmera «buosorus» HaydHbIE 3HAHUSA, YMEHUS W CIOCOOBI JEUCTBHI MO OCBOEHWIO, MHTEPIPETAIMH U
peoOpa30BaHUI0 3HAHWM, BUIBI JEATEILHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS W TMPUMEHEHUIO 3HAHWM B Pa3TUYHBIX
Y4EOHBIX CUTYyallUsAX, a TaKXKE€ B peajibHbIX >KU3HEHHBIX CHUTYaIMSX, CBSI3aHHBIX C Ouojoruei. B mporpamme npeaMeTHbie
pe3yabTaThl MPEJACTABIICHBI 110 TOJIaM 00yUCHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamMera «buonorus» ¢ 10 knacce NOIKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUKA O MECTE€ W POJIM OHWOJOTMM B CHCTEME HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B
(GhopMHUpPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHS, O BKJIQJ€ POCCUHCKUX U
3apy0eKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOJOTHH, (DYHKIITMOHATBLHON IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS YKU3HEHHBIX
3a/1ad;



yMEHHUE PACKphIBaTh COJIEpKaHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSTHUM: >KM3Hb, KJIETKA, OpPraHu3M, METabOoJIu3M
(oOMeH BemIeCTB W MpEeBpallleHue SHEPruu), ToMeocTa3 (CaMOperyJsiius), YpPOBHEBas OpTraHHM3aIUsl >KUBBIX CHCTEM,
CaMOBOCITPOU3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHe Teopuu (KJIETOYHas, XpPOMOCOMHAas, MyTal[MOHHas, IEHTpajbHas J0rMa
MOJIeKyJIsipHOM Ouosyorum), 3akoHbl (I'. Mengens, T. Moprana, H. Y. BaBunoBa) u yueHnust (0 1meHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KyIbTypHbIX pactenuid H. Y. BaBunosa), onpeaenste rpaHUIbl UX TIPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHE BIIAJIeTh METOJaMH HAyYHOTO TMO3HAHUA B OMOJOTHU: HAOTIOACHUE M OMUCAHHUE KUBBIX CHUCTEM, MPOILIECCOB H
SBIICHUH, OpraHU3aIUsl U MPOBEJCHHE OMOJIOTHYECKOTO DKCIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bI, BBIBICHUE 3aBUCHMOCTH
MEXy UCCIEAYEeMbIMU BETUYMHAMU, OOBSICHEHUE TIOJYUYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHIl
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPALICHUS YPHEPTUH B KJIETKE, (POTOCHHTE3A,
MUIACTUYECKOTO W DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSTh TOJYyYCHHbIE 3HAHUS JJIi OOBSCHEHUS OMOJIOTMUECKUX IPOIECCOB W SBICHHUM, ISl MPUHSTHS
MPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOW JXU3HU C IETbI0 obOecredeHus] 0e30MacHOCTH CBOETO 3J0POBbS H 3I0POBbS
OKpY)KaIOIUX JIIOJIeH, COONIONCHHWS HOPM TPaMOTHOTO TIOBEICHWS B OKPYXKAIOIIEH NPUPOTHONW cpene, MOHWMaHUE
HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUH COBpEMEHHOW OHOJIOTMM U OMOTEXHOJOTMH JUIsl  PaldOHAIBHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHHE peuiaTh 3JeMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- W JUTHOPHUIHOE CKpPEIIUMBAaHUE, CIETIEHHOE
HACJIEIOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHUSA U TPEACKa3aHWs HACJICIOBAHMS TPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTHYECKHE padoOThI, COONIOMATh TpaBwiIa TpH paboTe ¢ y4yeOHBIM U
1a00paTOPHBIM 000PYAOBAHUEM;



yMEHUE KPUTHUYECKU OILICHMBATh M HMHTEPIPETUPOBATH MH(POpPMAIMIO OMOJIOTMYECKOTO COACpP>KaHUS, BKIIOYAIOMIYIO
MICEBJIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UCTOUYHHUKOB (CpPEJCTBa MacCOBOM MH(OpMaINKM, HAYYHO-TOMYJSPHBIE MAaTepUAIbl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIICIOBAHNN B OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(DOpMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OUOJIOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «buonorusy ¢ 11 knacce NOTKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJOTHMM B CHUCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HayK, B
(hopMUpOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOTO MUPOBO33PEHUS, O BKIJIAJI€ POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHATIBLHON IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX
3a/1ad;

YMEHHE PACKPBIBATH COAEpKaHUE OMOJIOTMYECKHX TEPMUHOB M TOHSATUN: BHUJ, MOIMYJSLMs, T€HO(OHII, ABOJIOLMS,
JIBIDKYIIME CUIbl ((PaKTOPhI) IBOIIOLMM, TPUCIOCOOJIEHHOCTh OPraHU3MOB, BU000pa3oBaHUE, SKOJIOTHYECKUE (DAKTOPHI,
AKOCHUCTEMA, TPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI, LIEMH MUTAaHUs, SKOJIOTHYEeCKasi mupamua, ouoreoreHos, ouochepa;

yMEHHUE HM3Jaratb OMOJIOTHYECKUEe Teopuu (dBojtonnoHHas teopust Y. [lapBuHa, CUHTETHYECKash TEOPHUS HBOJIIOIUH),
3aKOHBI U 3aKOHOMEPHOCTH (3apojpiiieBoro cxoactsa K. M. bapa, uepenoBaHus ri1aBHbIX HANPABJICHUN U MTyTEH 3BOJIIOLUN
A. H. CeseprioBa, yuenus o 6uocdepe B. U. Bepnaackoro), onpeaensTe TpaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAaM;

YMEHHE BJIaJETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIOJICHUE U ONMKMCAHUE KUBBIX CHCTEM, IIPOILIECCOB U
SIBJICHUM, OpraHU3alusl U MPOBEJICHUE OMOJOTUYECKOTO HKCIIEPUMEHTA, BBIIBU)KCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTHU
MEXy UCCIEAYEeMbIMU BETUYMHAMU, OOBSICHEHUE TIOJYYCHHBIX PE3YyJIbTaTOB, UCTIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TECOPHIl
Y 3aKOHOB, YMEHHUE JIeTIaTh BHIBO/Ibl HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJOTHUUYECKUX OOBEKTOB: BHUJIOB, MOMYJISAIIMM, TPOIYIIEHTOB,
KOHCYMEHTOB, PEIyLEHTOB, OHOT€OIIEHO30B M HSKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOW H3MEHYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPTraHW3MOB, NEWUCTBHS JKOJOTHYECKUX (AaKTOPOB Ha
OpraHu3Mbl, MEPEHOCAa BEHIECTB U IMOTOKA SHEPrUU B SKOCHCTEMAX, AHTPOIOTE€HHBIX M3MEHEHHH B HKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHYECKUX ITUKIIOB B Onocdepe;



YMEHHUE NPUMEHSTh IOJIyYEHHbIE 3HAHUS JUIsl OOBACHEHUS OMOJIOIMYECKHUX IPOLIECCOB U SIBICHUM, IS MPUHATHUS
MPAKTHUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecredeHus 0e30MacHOCTH CBOETO 3/J0POBbS M 370POBbS
OKpY)KaIOIIUX JIIOJIeH, COONIONEHHS HOPM TPaMOTHOTO IMOBEACHHUA B OKPYXKAIOUIEH NPUPOAHON Cpene, MOHUMaHUE
HEOOXOAMMOCTH UCIOIb30BaHUS TOCTHKEHUN COBPEMEHHON OMOIOTHH JIsl pAllMOHAIBHOTO MIPUPOI0IIOIb30BaAHUS;

YMEHHUE pEIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 33aJaud, COCTABJIATh CXEMbl IIEPEHOCA BEIIECTB U DJHEPIUU B
AKOCHCTEMax (LIeTH MUTAHUS );

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKUME padOThI, COONIOAATH IpaBWiIa HpU paboTe € y4yeOHBIM M
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIIEHMBATh W HHTEPIPETUPOBATH MH(POPMAILMIO OMOJIOTMYECKOrO COACP)KAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX UCTOYHHMKOB (CpelcTBa MaccoBOM MH(pOpMalLlMU, HAYYHO-TIOMYJISIPHbIE MaTepUalIbl),
paccMatpuBaTh Ti100aIbHBIE SKOJIOTUYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIECHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO037aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOLIEHHUs, 000011asi OMOJOrMYecKyl0 MH(POPMALHMIO M3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCII0JIb30BAaTh MOHATUUHBIN anmnapaT OMOJIOTUH.

TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3geioB u TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbie IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThl
pecypcbl
but6mmoreka [IOK
1 b 2 0.5
HONOTHA KAk fayka https://m.eds00.ru/7f41c292
2 JKuBble cucTeMBl U X OpraHu3anus 1 bubnmorexa LHOK
P https://m.eds00.ru/7f41c292
bubanoreka LJOK
3 X i 8 1
MMUYECKHI COCTaB M CTPOEHUE KIETKH https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubnunorexa LIOK

4 HKASHEICATEILHOCTS KICTKH 0 https://m.edso0o.ru/7f41c292
Pa3mMHOXEeHME 1 MHIUBUAYAIbHOE pa3BUTHE bubmmoreka [JOK
5 5 1
OpTraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M HN3MEHUYMBOCTh 8 15 bubmuorexa [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bubnmnoreka HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bubnuoreka [{OK
8 P 1
POEPBHOC BpeNA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3ie/ioB U TeM uudpoBbIie
Ne n/m P Konrpouabnbsie IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmmoteka IIOK
1 JBOIONKONHAS BHOTOTHA o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmnoreka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OpranusMbl B OKpyXKaromias cpeaa 5 1 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0r1iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA16c74
5 PeszepBHOE Bpemst 2 bubmorexa HOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KUIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA KUBON TPUPOJIBI.
[IpakTuueckas padbora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubmmorexa [OK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
buonornueckue cuctemsl, IPOILIECChI 1 bubnunorexa [JOK
U X U3YYCHHE https://m.eds00.ru/863e6564
XuMu4yeckui coctaB KiIeTku. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
Bbenxu. CoctaB u cTpoeHue 0eKoB 1 https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Katanuzaropsl. JlabopaTropHas 1 05 bubnnoreka [JOK

pabota Ne 1 «M3y4yenue
KaTaJIUTHYECKON aKTUBHOCTHU

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

(dbepMEeHTOB (Ha IpUMEpe aMIIIa3bl
WM KaTajas3bl)»

bubmuoreka [JOK
! YrueBogeL. Jim e https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hyxrennoseie knciiorst. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmmorexa [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak 1ieocTHas xuBast
crucrema
CtpoeHue 3yKapuoTUYECKOM KIIETKH.
JlaboparopHuas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bu6mmorexa [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0o.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpErnapaTax u ux
OTIMCaHUE»
bu6mmoreka [JOK
12 O6men Bemects wim MeTabosmsM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 uepreruueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https:/m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTpUIHOTIO CUHTE3a

https://m.edsoo.ru/863e796¢

bu6mmoreka [IOK
17 T —
PaHCIALIA — OHOCHHTE beika https://m.eds00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HH — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubmuoreka [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NuauBHunyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubnuoteka [JOK
HACJIEJICTBEHHOCTH U U3MEHYHUBOCTU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa HOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUJIHOE CKpEIIMBaHUE. 3aKOH
25 fesaminioro H&inl: OBaHUS bubmmorexa [JOK
A https://m.eds00.ru/863e89a4
MIPU3HAKOB
26 CuenneHHoe HaclleJOBaHHUE 05 bubnnorexa [JOK

npu3HakoB. JlabopaTopHas pabora

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacneacreennas
M3MEHYMBOCTb. JITabopaTopHas
pabora Ne 6. U3yuenue bubnuoreka [IOK

28 . 1 0.5
MOTU(PUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax

bu6mmoreka [JOK

30 Tenernia esobeta 1 https://m.eds00.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO

31 teMme «HacnencTBeHHOCTD | 1
W3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [JOK

32 (Cenexuua kak Hayka u potece 1 https://m.eds00.ru/863e9214

33 MeToap! M TOCTUIKEHUS CEJIEKIINNA 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[NPOT'PAMME

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 bubmmoreka LIOK
H A i https://m.edso00.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmorexa [IOK
M 1
3 HKPOIBOTIONHA https://m.edso00.ru/863e9cle
[Tomynsamus Kak 35ieMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 HI2160 I;To Hﬂaﬂ abota Jﬁo 1 1 0.5 bubnorexa LIOK
PaTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubnnorexka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E 7 1
6 CTECTBEHHBII 0TOOp 1 ero dopubi https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK

paborta Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHusMa u eé

OTHOCHUTCIIBHOT'O XapaKTepa»

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubmuoreka [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Wcropus xu3Hu Ha 3emile 1 METO/bI
e€ U3y4yeHust
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 10 Hpam U bubmuorexa [JOK
nepuoJam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTETBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckast padorta Ne 1 05 bubnunoreka [JOK
«M3ydyeHre HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEeHE3) httns://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOJIIOIUHA
YelioBeKa
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuorexa [IOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJI0rus Kak HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

2 (baxTopsl https://m.edso0.ru/863eafec
AOGuoTtndeckue hakTophbI.
JlaGopaTopHnas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
22 pacTeHui U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 brommiecie paxtops: https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Tpaktuyeckas pabora
24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MOB — bubnunorexa [JOK
OHoLEeHO03 https://m.edsoo0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBI. brbmmorexa [OK
. https://m.eds00.ru/863eb5fa
CoiicTBa sxocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bub6nuorexa [IOK

3KOCHUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocyiecTBoBaHUE IPUPOIBI U 1 bubnmoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepHblil ypok. O60011€HUE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CHCTEMBID»
OBUIEE KOJIMYECTBO YACOB I1O0 34 95
[TPOI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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