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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl 1O OMOJOTUU TEOPETHUECKYIO OCHOBY ISl OTIPECICHUS
MOJIX0/10B K (hOPMHUPOBAHHUIO COJIEPKaHUS Yy4eOHOTo TipeiMeTa « buoIorusy» cocTaBuIn:
koHnentyaibHele mosiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJNICH,
collepKaHusl, pPE3yJbTaTOB OOy4YEeHHs U TpeOOBaHMM K YpPOBHIO MOJATOTOBKH
BBIITYCKHUKOB, TIOJIOKEHUS 00 OOmMUX IeasX ¥ MPUHIHUIAX, XapaKTePU3YIOIUX
COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeaHero ooOmero obOpasoBanus B Poccuiickoit
denepanuuy, a TakKe MOJOKEHUsT 0 crenuduke OMoioruu, e€ 3HAYeHUH B MO3HAHUU
YKUBOM MPUPOJII U 00ECIICYCHUU CYIIECTBOBAHUS YeloBeYeCKOro obmiecTBa. CoriacHo
HA3BaHHBIM ITOJIOKEHUSIM, OINPEIeNICHbl OCHOBHBIC (PYHKITUU TIPOTPAMMBI 1T0 OMOJIOTHH
U €€ CTPYKTypa.

[Iporpamma 1o OuoJIOTMM JAET MpEJACTaBICHUE O ILensix, o0 oOuiel crpareruu
0o0y4eHHs, BOCIIUTAHUA U PA3BUTHS OOYYAIOIIUXCS CPECTBAMH y4eOHOTO IMpeaMeTa
«buonorusy, ompenenseT o0s3aTeNIbHOE NPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpY,
pacmpenieieHde 10 paslieiaM U TeMaM, PEKOMEHAYEMYIO MOCJIe0BaTeIbHOCTD
M3y4YeHUs] Y4eOHOTO Marepuaja ¢ Y4E€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBS3€H, JIOTMKU  00pa3oBaTENbHOTO  TMPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00yJaroImxcs.

B nporpamme mno OWONOrMM TakKe YYMUTHIBAIOTCS TpeOOBaHUA K IUJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeJAMETHBIM H  TPEIMETHBIM  pe3yjibTaTaM OOYy4YeHUs B
GbopMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JAESATEIbHOCTH/YUEOHBIX
JEUCTBUN 00YYAIONTUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMsl.

B nporpamme no 6uonoruun (10—11 kmaccel, 6a30BbIi yPOBEHb) pealn30BaH MPUHITUT
MPEEMCTBEHHOCTH B M3Yy4YEHUU OUOJIOTUM, Oyiarojapsi yeMy B HEH MpOCMaTpUBaeTCs
HaIpaBJICHHOCTh HAa Pa3BUTHE 3HAHUN, CBSI3aHHBIX C (POPMHPOBAHMUEM ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIMN JIMYHOCTH, DSKOJOTMYECKOIO
MBIIIJICHUS, TPEJCTABICHUN O 3J0POBOM 00pa3e *KU3HU U OCPEeKHBIM OTHOIICHHEM K
OKpYy’Karole mpupoaHon cpene. IloaTomy Hapsay ¢ u3ydeHHeM OOIeOMOIOTHISCKUX
TEOpUH, a TakKe 3HAHUM O CTPOCHHUM >KMBBIX CHUCTEM Pa3HOr0 paHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIOIMX B HUX MPOIECCOB B MpOorpaMMe IO OHOJIOTHUU YACICHO
BHUMAaHHE UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHHUI B IOBCEAHEBHOM XKU3HU JJISI PEIICHUS
NPUKIAAHBIX 33734, B TOM 4HCIE: NPO(QUIAKTUKA HACIEICTBEHHBIX 3a00JIeBaHUMN
YEJIOBEKa, MEIUKO-TEHETHUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHMS HKOJIOTHYECKU
11e71eco00pa3HOTO TMOBEICHUS B OKPYXKAIOIIEH MPUPOJHOU Cpelie, aHaiu3a BIIMSHUS
XO3IMCTBEHHON NIESITEILHOCTH YeJOBEKa Ha COCTOSHHE MPUPOJHBIX U MCKYCCTBEHHBIX
HKOCUCTEM. Y CHJICHHE BHUMAHHS K MPUKIIATHON HAMPABICHHOCTH Y4EOHOTO MpeameTa
«buonorus» MPOAUKTOBAHO HEOOXOIUMOCTBHIO OOCCIECYCHHS YCIOBUU [JISl PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3aJad IIKOJbHOIO OHOJIOTMYECKOTO O0pa3oBaHUs, KOTOpas



npeanosiaraer (GOpMUPOBAHHE Yy OOYYAIOLIMXCS CIOCOOHOCTH aJanTUpOBaThC K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOiero oopa3oBaHHs 3aHUMAET BaxkHOe MecTo. OHa
obecrieunBaeT (GOpPMHUPOBAHUE Y OOYUYAIOIIMXCS TPEICTABICHUNH O HAYyYHOW KapTHUHE
MHUpa, pacmupseT W 0000IIaeT 3HAHUS O XUBOU TpHUpoAe, €€ OTIMYUTEITHHBIX
IpU3HAaKaX — YPOBHEBOM OpraHu3alliy W SBOJIOLMH, CO3MAET YCIOBUS UJIS: TMO3HAHUS
3aKOHOB >KMBOUM MpUpojibl, GOpMHUPOBaHUSA (PYHKIIMOHAIBHOW I'PAMOTHOCTH, HABBIKOB
3I0pOBOTO M 0e30MmacHOro o0pasa KU3HU, YKOJIOTHUYECKOTO MBITUICHHS], IIEHHOCTHOTO
OTHOIIEHUS K )KUBOW TIPUPOJIC U YETOBEKY.

Bonwimoe 3HavueHwe OWONOTHS WMEET TakKe JUIsl PEUICHUS BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 3a/1ady CpeAHEero o01ero oOpa3oBaHUs, COLUATU3ANUUA OO0YUYaIOIIMXCA.
N3yyenue Ouosoruu odecrneurnBaeT yciaoBus A GOPMHUPOBAHUS MUHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIOCOOCTBYET HWHTETPallMd OWOJIOTHYECKUX 3HAHWU C TPEACTABICHHUSAMH U3 JIPYTHUX
y4eOHBIX MPEJAMETOB, B YaCTHOCTH, (u3uku, Xxumuu u reorpaduu. HazBaHHbIe
MOJIOKEHUSI O TpeIHa3HAYCHUH y4eOHOro mnpeameTa «bHOJOrus» COCTaBUIM OCHOBY
JUIsL  OTIpeNie]IeHUs] TOAXOAOB K OTOOpY M CTPYKTYPHUPOBAHHUIO €ro COJEpKaHUs,
MIPEICTABJIICHHOTO B MMPOTpaMMe 10 OMOJIOTHH.

OT6op conepxkanusi ydeOHoro mpeamera «buosorus» Ha 0a30BOM  YpOBHE
OCYIIECTBIEH C MO3UIUHN KYJIbTYPOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyaromuecs: JOKHBI OCBOMTH 3HAHUS U YMEHHUA, 3HAUUMBbIE i1 (POpMUPOBAHUS
o0mmelt KylnbTYphl, ONPEICIISIONNAE aJeKBAaTHOE MOBEACHUE YEJIOBEKA B OKpYKaIOMIEH
MPUPOJHOM Cpelie, BOCTPEOOBAHHBbIE B TIOBCEJHEBHOM JKM3HU M MNPAKTUYECKOU
nearenbHocT. Oco0oe MecTo B 3TOM CHUCTEME 3HAHUN 3aHUMAIOT DJIEMEHTHI
colepKaHusl, KOTOpBIE CIIy>)KaT OCHOBOM g (OpMUPOBaHHUS TPEICTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M IICHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AIMHA OHOJIOTMYECKOTO 00pa30BaHUAI.
CTpyKTypupOBaHUE COJCp)KaHUS y4eOHOTO Marepuajga B TPOrpaMMme IO OHOJIOTHH
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHMS] 3HAHUM 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX KHBOM MPUPOJBI, 0 €€ YPOBHEBOM OpraHm3aluu U HBOMIOIUU. B
COOTBETCTBHM C OTUM B CTPYKType yueOHoro mnpenmera «buonorus» BbIIeICHBI
CIeNyIONe coJiepKaTeNbHble JTUHUU: «buomorms kak Hayka. MeToapl HAy4HOTO
no3HaHus», «KieTka kak Omosormyeckas cuctemay, «OpraHu3M Kak OHoJIoTHYecKas
cucteMay, «CucremMa W MHOrooOpasue OpPraHMYECKOTO MHpPa», «IBOJIOLUS KUBOU
IPUPOABD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTIY.

[leas m3yuenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUC
00yJaroIUMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIHLHOW OpraHU3allMd >KUBBIX
CHUCTEM pa3HOr0 paHra W TMPUOOPETCHHE YMEHHH HCIOJIb30BaTh OTH 3HAHUS IS
TPAMOTHBIX JIEUCTBHI B OTHOIICHUU OOBEKTOB KUBOW MPUPOIBI M PEIICHUS PA3TINIHBIX
YKU3HEHHBIX MPOOIeM.



JlocTikeHue 1enu u3ydeHust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
o0ecreurBaeTcsl peuIeHUEM CIIeIYIOIUX 3aa4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHUW O OMOJIOTMYECKUX TEOpUSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, NpPaBWIaX, CIyXallluX OCHOBOW MJis
dbopMHUpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJax
HAyYHOTO T[IO3HAHMS, CTPOCHUU, MHOTO0Opa3uM M OCOOCHHOCTAX MKUBBIX CHCTEM
pPa3HOrO0  ypOBHSI  OpraHW3allii, BBIJAIOIIMXCS  OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyJarOMIMXCS MO3HABATEIBHBIX, MHTEUICKTYATbHBIX W TBOPUYECKUX
CIOCOOHOCTEH B Tpollecce aHaM3a JAHHBIX O MyTSIX Pa3BUTHSA B OWOJOTHH HAYYHBIX
B3TJISII0B, UJIEH U MTOAXO0/I0B K M3YUYEHMIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliy;
CTAaHOBJICHHE Yy OOydYaloIMxcs OO0mIel KyIbTypbl, (PYHKIIMOHAJIBHOW TI'PAaMOTHOCTH,
pa3BUTHE YMCHHH OOBSCHATh W OIICHUBATH SIBIICHUS OKPYKAIOIIETO MHpa KUBOUH
IPUPOBI HA OCHOBAHHWY 3HAHUH M OIBITA, MTOJYyYEHHBIX MMPH U3YICHUN OHOJIOTHH;
dbopmupoBaHre y 0OydalOIIMXCS YMEHUN WUTIOCTPUPOBATH 3HAUYECHUE OMOJOTUYECKUX
3HAHUH B TPAKTUYECKON  JCSATENBHOCTH YEJIOBEKAa, Pa3BUTUU  COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHIA;

BOCITUTaHNE YOCKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEIIOBEKOM >KHBOW TIPHUPOJIHI,
HEOOXOMMOCTH OEpEeKHOT0 OTHOUIEHUS K HEW, COOJIIOJEHMSI 3TUYECKHX HOpPM IpHU
MIPOBEICHUH OMOJIOTUYECKUX UCCIICIOBAaHUM;

OCO3HAHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS] YPOBHS SKOJIOTHYECKOM
KYJbTYPBI, 1151 POPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHUS,

pUMEHEHUE NTPUOOPETEHHBIX 3HAHUN W YMEHUU B MTOBCEIHEBHOW JKU3HH ISl OIICHKU
MOCTIEACTBUIA CBOEH JEATENIbHOCTH TIO OTHOIIGHWIO K OKpYXKawIend cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWUE U COOJIOJIeHHE Mep NPODOUIAKTUKU
3a0071€BaHUM.

B cucreme cpemgnero oOmiero ooOpazoBanusi «buomorusi», uzydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 0O0sI3aTebHBIM yYE€OHBIM TPEAMETOM, BXOASIIMM B COCTaB
npeaMeTHon obsacTu «EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

Jlnst w3ydenust Owosioru Ha 0a30BOM ypOBHE cpefaHero oOmero o0pa3oBaHUs
otBonutcsa 68 vacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1
4yac B HEJIEIII0).



COJAEPXKXAHUME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3zb OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMHU
€CTECTBEHHBIMU HayKaMH, Qpuiiocopuel, STUKON, ICTETUKOHN 1 npaBoM. Pons 6Guosoruu
B (OPMHUPOBAHMH COBPEMEHHON HAy4HOW KapTWHBI Mupa. Cuctema OHMOJOTHYECKUX
HayK.

Metonpl TO3HAHUS JKUBOW MpUpOAbl (HAONIOAEHHE, SKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccudukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAaHHBIX).
JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU IPUPOIBI.

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHHME Pa3IMYHBIX METOJOB IMPU H3YYECHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHHsl Onosnoruu. OTINYUE >KUBBIX
CHUCTEM OT HEOPIraHUYECKOU IPUPOJIBL.

CpoiicTBa OWOCHMCTEM UM HX pa3zHooOpa3ue. YpPOBHM OpraHu3alid OHOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIIMOHHO-BUJIOBOM,
AKOCHUCTEMHBIHN (OMOTreOLIeHOTHYECKUI), OMOChEpPHBI.

JdemoHncTpauuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU KUZHW», «YPOBHU OpPraHU3AIMM KUBOU
PUPOJIBIY.

O6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM  COCTaB  KJIETKM. XHUMHUYECKHE  DJIEMEHTBI:  MaKpOA3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIIMA BOJBI M MHUHEPAJIbHBIX BEIIECTB B KieTke. llogaepkaHne OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnMble W 3aMEHHMMbIE AMHUHOKHUCIOTBHL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€ITKOBOW MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue PyHKIUu OEIKOB.
depmeHThl — Ouosiorndyeckue karaauzatopbl. CTpoeHue GhepMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas crnemuduanocts. Kodepmentsl. Butamunpl. Otauuns (hepMEeHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOpPOB.



YrneBompl: MoHOcaxapuabl (TJIFOKO3a, pubo3a MW AE30KCUpHO03a), IUCAXaAPHJIBI
(caxapo3a, JakTo3a) W  Mmojucaxapuabl  (KpaxMall, TJIMKOT€H, LEeJUII0JI03a).
buonoruueckue GyHKIIUU YTIIEeBOAOB.

Jlununpr: Tpuraunepuasl, ¢gochonunuasl, crepounbl. ['mapodmibHO-THAPOGHOOHBIC
cBoiicTtBa. buonormyeckue ¢ynkuuu nunuaoB. CpaBHEHUE YTIJIEBOAOB, OCIKOB U
JIUTIAJIOB KaK UICTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneornnsl — MOHOMEPBI HYKIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dpynkuuu PHK. Bunst PHK. AT®:
CTpO€HUE U PYHKIIUHU.

[{utonorust — Hayka o KjieTke. KierouHass Teopusi — NpuMep B3aUMOACHCTBUS UAEH U
(dakTOB B HAYYHOM MO3HAHUH. METOIbI N3YYECHUS KIETKH.

Knerka kak memoctHas skuBasi cuctema. OOmue NpU3HAKH KIETOK: 3aMKHYTas
Hapy>kHas MeMOpana, mosiekynbl JJHK kak reHerudeckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KJIETOK: »yKapHOTHYecKass M Npokapuotudeckas. OCOOEHHOCTH CTPOEHUS
MPOKapUOTHYECKON KJIeTKH. KierouHas crenka 0aktepuil. CTpoeHHe 3yKapuOTHIECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.
[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIUKC, UX (YHKIIUU.
[Tnazmatuueckas memOpaHa, €€ cBoiicTBa U ¢yHKuuu. [luTomnnasma u e€ opraHOMIIbI.
OpnomemOpanHble opraHounbl kietku: OIIC, ammapat ['oabmkH, JIHM30COMBI.
[TosryaBTOHOMHBIE OPTraHOWIBI KJIETKU: MHUTOXOHJPHUM, IutacTuibl. llpoucxoxnenue
MUTOXOHJpUA W 1actud. Bunbl mmactun. HememOpaHHbIE OpraHOMIBI KIJIETKH:
pUOOCOMBI, KJIETOYHBIHN IIEHTP, IEHTPUOJIU, PECHUYKH, KTI'YTUKH. DYHKIIMH OPraHOUI0B
KJIETKH. BKIIOUeHUsI.

Anpo — perynsTopHbld HeHTp kieTkd. CTpoeHue sapa: sAepHas 000J0YKa,
KapuoIuiazMa, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XUMHYECKMX JJEMEHTOB B HEXKHUBOM MOPUPOIEH,
«PacripeeneHne XuMUYECKUX JIEMEHTOB B )KUBOW IIPUPOICH.

Tabmuubl u cxembl: «[lepuonnueckast TabnuIa XUMUYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbD», «buocunre3 Oenka», «CTpoeHue MoieKylsbl Oenka», «CTpoeHue
dbepmentay, «HykneunoBbie kuciaotel. JHK», «Ctpoenne wMonekyasr ATOy,
«CTpoeHue >yKapuOTHYECKOW KIETKW», «CTpOEHHE >KMUBOTHOM KIeTKH», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpOeHHE MPOKAPUOTUYECKON KieTKn», «CTpoeHue siapa
KJIETKWY, « YTIEBOABD, «JIMIHUIBI.



O6opynoBaHue: CBETOBOM MHUKPOCKOT, 000PYIOBaHWE I MPOBEICHUS HAOIIOACHUM,
U3MEPEHUM, OSKCIEPUMEHTOB, MHUKPOIpPENApaThl PACTUTENbHBIX, JKUBOTHBIX U
OakTepUabHBIX KIJIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 1. «/3yueHne KaTaTUTHUYECKOM aKTUBHOCTU (DepMEHTOB (Ha
pUMepe aMUJIa3bl UIIA KaTaaasbl).

Jlabopatopuas pabora Ne 2. «/3ydeHwe CTpOEHHUS KIETOK PACTCHHH, >KUBOTHBIX U
OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmwisaius (TUIacTUYECKHM OOMEH) |
TUCCUMWISIIUA  (PHEPreTUYeCKUi OOMEH) — JB€ CTOPOHBI €AUMHOTO IpoIllecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHsS BEMICCTB W DHEPTUM B TIOHUMaHUHU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPO(dHBINA U TerepoTpodHbiii. Poib hepMeHTOB B 0OMeHe
BEILIECTB U MIPEBPAIIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemHOBas ¢azel ¢doTocuHTe3a. Peaknum ¢doTocHMHTE3A.
D¢ dexTuBHOCTh (poTOCUHTE3a. 3HaUeHHE (HOTOCUHTE3A JJIs )KU3HU Ha 3emiie. BiausiHue
yCIIOBUM cpelibl Ha ()OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTU Y
KYJbTYPHBIX PACTECHHUIA.

XemocuHTe3. XeMOCUHTE3UPYIOIIUe OaKTepuu. 3HAUCHUE XEMOCUHTE3a JJIsl )KM3HU Ha
3emie.

DOHepreTudeckuii oOMeH B KieTke. PacuiersieHne BelIECTB, BBIICICHUE U
aKKyMYJIMPOBAHHE SHEPIHUHM B KJETKE. DTambl dHEpreTudeckoro obmena. [mkonus.
bpoxenue u ero Buabl. KuUCIOpOAHOE OKHUCIEHWE, WIH KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh FIHEPreTUIECKOTO OOMEHA.
Peakiuun marpuuyHoro cuHre3a. ['enetnueckas unpopmauus u JHK. Peanuzarms
reHeTudecko uHpopmanuu B KiIeTKe. [eHeTWYecKuid KOJ U €ro CBOICTBa.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpancnauus — 6uocunrte3 Oenka. Dtarbl
TpaHcisiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.
Heknerounsle ¢opmbl ku3HU — BHUpychl. Hcropust otkpeitus BupycoB (. .
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
bosie3Hn pacTeHuil, >KUBOTHBIX M YEJIIOBEKAa, BBI3BIBAEMBIE BHpycamu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bozoyaurens CIIN/{a. OGpaTHas TpaHCKpUTITIUA,
peBeprtasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JICBaHUM.
JdemoHcTpauuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunbl nuTanms», «Metabomusm», «MHTOXOHIPHSNY,
«JHepreTuyeckuii  oOMeH», «Xnopomiaact», «Potocuntesy, «Crtpoenue JIHK»,
«CtpoeHre u (yHKIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l'eHeTHUYeCKHil Koy,



«Bupycs», «bakrepuodparn», «CtpoeHue u >ku3HeHHbIM 1uka Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK.

OobopynoBanue: moaenu-anmumkanuu «Y nsoenne JJHK u tpanckpunmus», «bruocunres
oenkay, «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3aMHoKeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KneTounslii 1y, Wau KU3HEHHBIM UK KieTku. WuTepdaza m mutos. Ilpormeccsr,
npotekatomue B uHTep(dasze. Pemnmukanus — peakmuss matpuuyHoro cuuteza JIHK.
Crtpoenne XxpoMocoM. XpPOMOCOMHBINA Ha0Op — KapuOTHIL. JIUMJIONMIHBINA U TalJIOUIHBIN
XpOMOCOMHBIE HaOOphl. Xpomatuibl. lluTOnornyeckre OCHOBBI Pa3MHOKEHUS M
WHJVBUAYAJILHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetkn — muto3. Craauu murtosa. [lpomeccsl, mpoucxondiiue Ha pasHbIX
CTaIUIX MUTO3a. bOIOrMYecKuii CMBICII MUTO3a.

[Tporpammupyemasi rubenb KIETKH — aromTo3.

®opmbl  pa3MHOXKEHMSI OpraHU3MOB: Oecnojioe U T1osnoBoe. Buael Oecrnonoro
Pa3sMHOXKEHUA:  JEJEHWE HAJABOE, NOYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKHe, BET€TATUBHOE pa3MHOXKEHUE. VICKyCcCTBEHHOE KJIOHHUPOBaHUE
OpPraHU3MOB, €T0 3HAYCHHE NI CEJICKIUU.

[TonoBo€ pa3MHOKEHUE, €TO OTIMYHS OT OECIIOJIOTO.

Meiio3. Ctaguu meioza. Ilporiecchl, mpoucxoasnme Ha craausax Meios3a. IloBeneHue
XpoMmocoM B Merno3e. Kpoccunrosep. bruosornyeckuii CMbICH U 3HaYEHHE MEN03a.
['ameTtorenes — mpouecc o0Opa30BaHMs MOJOBBIX KIETOK Yy >KMBOTHBIX. IlomoBbie
JKeJe3bl: CEeMEHHUKU U sSsuYHUKUA. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(ciepmaTo3oui, sIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS
SAUIEKJIETOK U criepMaro30u0B. OmnonorBopenue. [TapteHorenes.

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (SIMOpPHOTEHE3).
Otanbl 3MOPHOHAJIBHOTO PAa3BUTHUSI Y [O3BOHOYHBIX YKUBOTHBIX: JpOOJIEHHUE,
racTpyJsanus, OpPraHOreHE3. [TocTambOproHaNbHOE pa3BUTHE. Turnsl
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MIPSIMOE, HEMpsiMOoe (JTMYMHOYHOE). BriusiHue cpensl Ha
pPa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct m pasButue pacreHui. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuibl u cxembl: «DOPMBI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOITHOE OTIOAOTBOPEHUE
y LIBETKOBBIX PaCTEHHUI», «BereraTuBHOE pa3sMHOXKEHHUE PACTEHUI», «/leJIeHne KIeTKH
OakTepuit», «CTpoeHue MOJOBBIX KJIETOK», «CTpoeHHe XpoMOCOMbD», «KieTouHbIi
unki», «Permkanus JJHK», «Mutos», «Menosy, «lIpsimoe n HenpsMoe pa3BUTHEY,
«I"ameToreHes3 y MIIEKOMUTAIOMINX U YeTOBEKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.
O6opynoBanue: MUKPOCKOI, MUKpoIrpenaparbl « CliepMaTo30U bl MICKOTUTAIONIETOY,
«SinexneTka MIEKONUTAOIIETO», «KapnoKknHe3 B KIETKAaX KOpEIIKa JIyKa», MarHUTHas



Moaenb-ammukamus  «Jleneane wmetkm», w™oxaenbs JIHK, wmomens weradazHoit
XPOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabora Ne 3. «HaGnronenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
Ha FOTOBBIX MUKPOIIPENIApATAX ).

JlabopaTopuass pabora Ne 4. «l3ydyeHume CTpOEHUS IOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENIapaTaxy.

Tema 6. HacsieicTBEHHOCTh 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Vctopus pa3BUTUS TEHETUKH. Poib LUTOIOTMM U
AMOPUOJIOTUY B CTAHOBJICHUHU T'€HETUKHU. BKiag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETHKH. MeTOoJpl TEeHEeTUKU (THOPUIOIOTHYECKHM, ITUTOre€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTnYeCKnil). OCHOBHBIE TE€HETHYECKHE TMOHATHA. [ eHeThueckas
CHUMBOJIMKA, UCIIOJIb3yEMast B CXEMax CKpPELMBaHUMN.

3aKOHOMEPHOCTH  HACJIEOBAaHUs INPHU3HAKOB, YyCTaHOBJIEHHble [. MeHnnenem.
MoHorubpuHoe ckpelmmuBaHue. 3akoH eIMHO-00pa3usi TMOPUIOB IEPBOTO MOKOJIEHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACLICIUICHUSI TPU3HAKOB. [ MMOTE3a YUCTOTHI TaMET.
[lonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JurnbpugHoe CKpeluMBaHHWE. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS IPU3HAKOB.
[{uToreHeTueckue  OCHOBBI  JUTHOPUAHOTO  CKpEUIMBaHUs.  AHaJIU3HPYIOIIEE
CKpemnBaHue. lcrnonp30BaHME aHAIM3UPYIOIIETO CKPEIIMBAHUSA ISl ONpPENCICHUS
T€HOTHITA OCOOU.

CueruieHHOe HacieoBaHue Mpu3HakoB. Pabora T. Moprana mno cuHEIIEHHOMY
HACJICJOBAaHUIO T'€HOB. HapyleHue cuersieHns FeHOB B pe3yJIbTaTe KPOCCUHIOBEpPa.
XPpOMOCOMHAasI TEOPHS HACIIEACTBEHHOCTH. | eHeTuYecKkue KapThl.

['eneTuka nosia. XpoMOCOMHOE ONPEAEIICHUE TI0JIA. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omMorameTrHsle W TeTEpOraMeTHbIE OpraHu3Mbl. HacnenoBaHWe  NMPU3HAKOB,
CLECIUICHHBIX C IIOJIOM.

N3meHunBOCTh. BuAbl M3MEHUYMBOCTH: HEHACIIEACTBEHHAs W HacieAcTBeHHas. Poib
cpenbl B HEHACJIEJCTBEHHOM HW3MEHUYMBOCTH. XapaKTEpPUCTUKA MOAU(PUKALMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psig W BapuauuMoHHas kpuas. Hopma peaknun
npu3Haka. KoOJMYecTBEHHbIE M KAayeCTBEHHBIE IPU3HAKM WM MX HOpPMa pEaKLuu.
CaoticTBa MOIU(MDUKAITMOHHONW W3MEHUYUBOCTH.

Hacnencrsennas, WIM  TEHOTUIIMYECKAas,  W3MEHYUBOCTD. KomOunatuBHast
W3MEHYUBOCTh. Meii03 1 MOJOBOM MpollecC — OCHOBA KOMOMHATUBHOM M3MEHUUBOCTH.
MytanrionHass W3MeHYMBOCTh. Krnaccudukaius MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota W mpuuMHBl MyTauuid. MyTtareHHble  (QakTOphl. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HACHEACTBEHHOU n3MeHunBocTy H. Y. BaBunosa.
BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.



['enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHbIE METO/bl T'€HETHKHU YEJIOBEKA:
TeHEAJIOTUYEeCKUH, OJTM3HEIIOBBIN, IIUTOTCHETUICCKUN, OMOXUMUYIECKUN, MOJIEKYJISIPHO-
TEHETUYECKUH. CoBpemeHHOE OnpeiesICHHE reHOTHUINA! MOJTHOTEHOMHOE
CEKBCHHpPOBAHWE, TE€HOTUIIMPOBAHWE, B TOM uuciae ¢ nomouipto [IIIP-ananusza.
HacnencrBennsie  3a0oJjieBaHMsI  4YeNOBEKAa: TEHHbIE  OoJie3HH, OO0Je3HH C
HACJICICTBEHHOM MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Oose3nn. ComaTudeckue u
reHeparuBHbie MyTanuu. CTBOJOBBIC KIETKH. [IpHHIMMBI 370pOBOTO 00pasza KU3HH,
JTUArHOCTUKHM, TMPOPUIAKTUKM W JIEUEHUS TeHeTHYecKux Oone3nedd. Menuko-
F€HETUYECKOE  KOHCYJBbTUPOBaHWE.  3HAYEHUE  MEIULMHCKOW  TIE€HETUKU B
MPEeIOTBPAICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JdemoHncTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPUIHOE CKpEIIMBAHHUE M €ro I[UTOTeHEeTHYecKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro IUTOTCHETHUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lluTonornyeckue OCHOBBI JAUTHOPUIHOTO
CKpeuBanusa», «Menos», «B3auMoneiucTBUE aielbHBIX TE€HOB», «l eHeTHyeckue
KapThl pPACTEHUM, XUBOTHBIX M 4YeJIOBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEIOBaHUsI, CLETNICHHOTO C MOJI0M», «KapuOTHuIlbl YeoBeKa U KUBOTHBIX», «BHUIbI
u3MeHYuBOCTH», «MoaudukanmonHas U3MEHYMBOCTh», «HacnmemoBanue pesyc-
bakTopay», «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmiMkanun «MoHorubpuHoe ckpemuBaHuey, «HemnomHoe
JOMUHUpOBaHME», «Jlurmbpumnoe  ckpemuBanue», «llepekpéct  xpoMocom»,
MUKPOCKOIl W Mukpormpenapar «pozoduna» (Hopma, mytanuu ¢GHOpMbl KPHUIBEB U
OKpacku Tena), repoapuii «I'opox mOCEBHOIWY.

JlabopaTopHble U MpaKkTUYECKHE PadOThI:

Jlabopatopnas pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIapaTax».
JlaGopatopnas pab6ota Ne 6. «M3yyenue MoaudUKAIMOHHON HW3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

Jlabopatopnas pabora No 7. «AHanu3 wyTtauuid y Apo3oduibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Tpaktrueckas padota Ne 2. «CocTaBieHue U aHAIU3 POJAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexkuust opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenexiys Kak HayKa W Mpolecc. 3apoKICHUE CEJICKIIUA U ToMecTuKanus. YueHnue H.
M. BaBwioBa 0 IIeHTpax MPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYPHBIX PacTEHHUH.
LleHTpbl TPOUCXOKIAEHUS TOMAIIIHUX KUBOTHBIX. COPT, MOpO/a, IITAMM.

CoBpeMeHHbIE METOIbI CENEeKIIMU. MacCOBBI M MHIMBUIYATbHBIM OTOOPHI B CEICKIIUH
pacteHuil U KUBOTHBIX. OIleHKa SKCTephepa. BIM3KOpOICTBEHHOE CKPEIIMBAHUE —



uHOpuAuHT. Yncrtas nunus. CKpelMBaHue YUCTBIX JUHUNA. ['eTepo3uc, nin rudpunHas
cuna. HeponctBenHoe ckpemuBanue — ayTopuauHr. OtnanéHHas rudpuauzanus u eé
ycriexu. VICKyCCTBEHHBIM MyTareHe3 MW IIOJy4Y€HUE MNOJHIUIONAOB. JloCTMkKeHUs
CEJIEKIIMU PACTEHUN, KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHONOrUsT Kak OTpacip MPOU3BOACTBA. ['€HHas WHXKEHepusa. JTambl CO3JAaHUS
pexomOunantHoii JIHK wu tpancrennsix opranusmoB. Kierounass uHXeHEpHs.
Kierounbie KynbTypbel. MHUKpPOKIOHAIBHOE pa3sMHOKEHUE pacTeHnil. KionupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
strudeckue npoodiemsl. MO — reHeTHUeCKH MOIU(PUIIMIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. W. Basuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.
Tabmumpl u cxembl: kKapTa «L{eHTpBI MPOMCXOXKACHUS U MHOT000pa3us KyJIbTYypPHBIX
pactenuit», «lloponbl AOMamIHUX JKUBOTHBIX», «CopTa KyJNbTYPHBIX PACTECHUN»,
«Otnanénnas  ruOpuamsanus», «PaboTel  akagemuka M. @. liBaHOBay,
«Ilomumnoungus», «OOBeKTbl  OuoTexHONOrMM»,  «Kierounele  KyJabTypbl H
KJIOHUpPOBaHHE», « KOHCTpyHpPOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OOopyoBaHue: MYJISKU IJI0JI0B U KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pacTtenuii, repoapuii «CenbCKOX035IIICTBEHHbIE PACTECHUSI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTHXKEHHUS CEJIEKI[UMU PACTEHHUI U KUBOTHBIX (Ha
CEJIEKUMOHHYIO CTaHLHWIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBI Yy4YacTOK, B
TEIUIMYHOE XO35ICTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsSE OHOJIOT M.

[Ipennochulk BO3HUKHOBEHHUS 3BOJIOLMOHHOW TEOPUM. DBOJIIOLIMOHHASA TEOpUS U €€
MeCTO B OMoJsioruu. BiusiHue 3BOIIOLHUOHHON TEOpUH HA Pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

CBuzerenscTBa 3BOMOLMM. [laleOHTOIOTHUECKHE: TOCIE0BATENBHOCTD TOSBICHHUS
BUJIOB B MaJICOHTOJOTMYECKOM JIETONHUCH, NIepexoAaHbie Gopmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA U Pa3IN4Msl SMOPHUOHOB PA3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTMYHbIC, AaHAJOTUYHbIC, PYIUMEHTApHbBIC
OpraHbl, aTaBU3MbL.  MOJIEKYJIIPHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTEH y BCEX OPTaHU3MOB.
OpomonnoHHas Teopus Y. [apBuna. IIpeanochulku BO3HMKHOBEHHS IJAapBUHHM3MA.
JIBrKyIue Cuibl BOJIONUHM BHAOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKEHUE TMpHU
OTPaHMYEHHOCTH  PECypcoB,  Heomlpeneia€HHas  U3MEHYMBOCTb, Oopbba  3a
CYILIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).



Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.
Mukposontonus. [Tonynsuusa kak equHULA BUAA U 3BOJIIOLIMH.

JBukymiue cuiibl ((hakTOphl) IBOJIOLMK BUIOB B MpHpoae. MyTallmoHHBIN TpOIecC U
KOMOMHATUBHASI U3MEHYUBOCTh. [lomynsiiimonHble BOIHBI U Apedd reHoB. M3omsmus u
MUTpaLus.

EctectBenHbIil 0TOOp — HampaBisIONMid (GakTop 3BOMIONUH. DOpPMBI €CTECTBEHHOTO
oTOOpa.

[IpucnocoOieHHOCTh ~ OpPraHM3MOB  Kak  pe3yiabTaT  dBOMONUU.  [Ipumepbl
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIUO-aJaNTAI|H.

Bun u BupooOpazoBanue. Kputepun Buga. OcHoBHBbIE (GOpMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrHIeCcKoe.

MaxkposBomrorusi. @opMbl IBOJOLUU: (PUIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMocTh 3BOJIOLNN.

[IpoucxoxxaeHne  OT  HECHEUWaIW3UpoOBaHHBIX  npenkoB.  IIporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
['exkens, ®. Mromnep, A. H. CeBepuos.

Tabmuubl U cxembl: «Pa3BUTHE OpPraHUYECKOro Mupa Ha 3emie», «3apOoJbIIu
MO3BOHOYHBIX >KMBOTHBIX», «ApXEOoNTepUKcy, «PopMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOPY», «MHOr0ooOpasue copToB pacteHui», «MHoroodpasue mnopos
KUBOTHBIX», «[lomymsuum», «MyTalmoHHasi W3MEHUYUBOCTE», «ApPOMOPGO3bI»,
«nnoananTanuny, «O0mas aereHepanus», «JIBKyIIue CUiIbl dBoOONUNY, «Kapra-
cxema wMapmpyta myrtemectBus Y. [lapBuna», «boppba 3a CylecTBOBaHHEY,
«IIpucnocoONeHHOCTh ~ OpPraHU3MOBY, «l'eorpadmueckoe  BUI000pa3oOBaHUE,
«IKOJIOTUYECKOE BUAOOOPAZOBAHUE.

OOopynoBaHue: KOJUIEKIIMS HAaCEKOMBIX C pa3IMYHBIMU THUIIAMU OKpacku, Habop
IJIOJIOB M CeMsH, KoyuieKiusi «[IpuMepsl 3alUTHBIX TPUCTOCOOJICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBbIE HAMNpaBIICHUS HBOJIOIUNY», OO0OBEMHas wmonenb «CTtpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, Kojuiekuus «DOpMbl COXPAaHHOCTH HCKOIMAEMbIX
JKUBOTHBIX W pacTeHuid», Mozenb anmukaius «llepekpéct Xxpomocomy», BIIaKHbBIE
npenapatel  «Pa3Buthe Hacekomoro», «Pa3BuTue JArymIKW», MHKpoONpenapar
«JIpozodunay (Hopma, myTaruu GOpPMbI KPbUTHEB U OKPACKH TEJa).

JlaGopaTopHble U MpakTHYEeCKHE PadoOThI:

JlabopaTtopnas paborta Ne 1. «CpaBHeHre BUI0B 110 MOPGHOIOTHIECKOMY KPUTEPHUIOY.
Jlabopatopuass pabdota Ne 2. «OmnucaHue NPHUCTIOCOOJIGHHOCTH OpraHu3Ma u e€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HHM HA 3emie.



JloHayuHble  TIpENCTABICHHS O  3apOXKACHUMM KW3HM. HaydHble  rumnoressl
BO3HMKHOBEHUS KU3HU Ha 3emiie: a0MOTeHe3 U MaHCIepMUsl. XUMHUYECKasi IBOJTFOIIHS.
AOUOTeHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB u3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3BotourH. HadanbHble 3Tambl
ouonornyeckor HBomronmu. [mmoreza PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHUE MNPOTOKJIETKU. [lepBble KIETKM W WX 3BOIIOLUSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pasgutne xu3Hu Ha 3emue no 3pam u nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3psul. [laneo3oiickas 3pa u e€ nepuoabl: KEMOPUNCKHUIM, OPIOBUKCKUM,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TTIEPMCKHUU.

Me3so301icKas 3pa ¥ €€ NEPUObL: TPUACOBBIN, OPCKUH, MEJIOBOM.

KaliHo3oiickas 3pa u €€ nepuoApl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTCHOBBI.
XapakTepucTUKa KJIMMaTa U T€OJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOIIOLUH
pacCTUTENBHOTO W JKMBOTHOIO MHUpa. Apomopho3bl Yy pacTeHHd U >KUBOTHBIX.
[TosiBnEeHKE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema  OpraHM4YecKoro Mupa KaKk  OTpaxkeHue  dBoaoonuu.  OCHOBHBIE
CHCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBOJIIOLMSA YEJIOBEKa. AHTpPONOJIOTUs Kak Hayka. Pa3BuUTHE MpEeACTaBICHHUN O
MPOUCXOKJIECHUN 4YelIoBeKa. MeTopl u3yueHust anTponorene3a. CXoacTa v pa3nuyust
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHNE YETIOBEKA.

JIBrxymne cuibl ((akTopbl) aHTpomoreHeza. HacneacTBeHHas W3MEHUMBOCTH U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, U3TOTOBICHUE OpPYIU Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBH ABOJIIOLIMM YEJIOBEKA: ABCTPATONUTEKH, YEIIOBEK yMEIbIH,
Yenosek npsamoxoasuiui, YemoBek HeaHnepranbckui, YenoBek paszyMmHblid. Haxonku
MCKOIAEMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUSA, O0OJACTh pPacHpOCTpaHEHUs, O0BEM
rOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIH.

UYenopedeckne packl. OCHOBHBIE OOJIBIITNE pachl: €BpOIICOrIHAs (€Bpa3uiicKas), HErpo-
aBcTpajouaHasi (dPKBaTOpHaibHasl), MOHTOJIOMHAS (Aa3uaTCKo-aMepuKaHcKkas). UepTsl
IPUCIOCOOJICHHOCTU MPEJICTABUTENEH YETOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMUS.
EnuncTBO yenoseyeckux pac. Kpuruka pacnsma.

JlemoHcTpanuu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.
Tabmumer w  cxembl: «BosHukHoBeHume CoOJIHEYUHOH  cUCTEMBI», «Pa3Burtue
OopraHnueckoro  mmpa», «PacturenbHas  kierka», <«OKWMBOTHas  KIIEeTKay,
«IIpokapuotnueckass kietka», «CoOBpeMEHHass CHUCTeMa OpPraHUuYecKOro MHpPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YEIIOBEKA M YEIIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTUUECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YEIOBEKAY,



«/peBnenmme moan», «/IpesHne moam», «llepBble coBpeMEHHBIE IO,
«YenoBeueckue pachb».

O6opynoBanue: Myisiku  «lIpoucxoxaeHune deinoBeka» (OIOCTHI aBCTPAJIONUTEKA,
MUTEKAHTPOTA, HeaHJepTallblla, KPOMaHBOHIIA), CJIENKU WA U300paKeHUsS KaMEHHBIX
Opyauii  TIEpBOOBITHOTO  4eJioBeKa  (KaMHU-Yommepwl,  pyOuna,  ckpeOa),
reoXpoHOJOrnyeckas Tabauua, KojuleKuus «PopMbl COXPAHHOCTH HMCKOMAeMbIX
YKUBOTHBIX U PACTECHUIN».

JlaGopaTopHble U MPaKTHYECKHEe PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHre UCKOMA€MbIX OCTATKOB PACTEHUHN U YKMBOTHBIX
B KOJUJIEKITUSX).

DKCKypcust «IBOJIOLMS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WA
KpaeBeIUECKUN My3€eil).

Tema 3. Opranu3msl M OKpYy Kaloias cpeaa.

OKOJIOTMSI KaK HaykKa. 3aJayd M pasAeiibl dKOJIOrMu. MeToasl 3KOJOTHMYECKHX
UCCJIEI0BAHU. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOWMTaHMS ~ OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3IYIlHAas, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue gaxropsl. Kinaccudukanusa skonoruueckux (pakTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPONIOreHHbIE. J{eficTBUE 3KOI0rnYecKiX (PakTOpOB HA OPTaHU3MBI.
AOuoTtndeckue (QakTopbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEpUOAU3M.
[TpucnocoGnenuss opraHu3MOB K JIEUCTBHIO a0MOTHYECKUX (pakTOpoB. bronoruueckue
PUTMBL.

buotnueckue Qakroppl. Bumabl OHOTHYECKMX B3aUMOJCUCTBUIN: KOHKYPEHIIHS,
XMIIHUYEeCTBO, cuMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIM3M  (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHHe OWOTHMYECKMX B3aUMOJECUCTBUM Il CYIIECTBOBAaHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKM NOMyiIsiuuu. OCHOBHBIE IOKA3aTENIM IMOMYJISLHAN:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, PUPOCT, MUTpaLUs. JJuHaMuka
YUCJIEHHOCTHU MOMYJISUUU U €€ PeryJIsiusl.

JdemoncTpanuu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. I'ekkensb.

Tabmuust u  cxembl: kapta «[Ipuponusie 30HBI  3emun», «Cpenbl oOUTaHUA
opranusmoB»,  «@ortonepuonuzmy,  «llomymsauumy, «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTHU MOMYJSUUU UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHble ¥ NpaKkTHYeCKUE PadOThI:

JlaGoparopnas padora Ne 3. «Mopdomoruueckue 0COOCHHOCTH PACTCHUN W3 Pa3HBIX
MeCT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.



[Mpaktuueckass pabora Ne 2. «llogcu€r mIOTHOCTM TOMYNALMHA pa3HBIX BUAOB

pacTeHUu».
Tema 4. Coo0111ecTBa ¥ DKOJOTHYECKHE CHCTEMBI.
CooOmiecTBO  opranu3smMoB —  OwuorneHo3. CTpykTypbl  OHOIIEHO3a:  BHIOBafi,

pOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
DKOJIOTHYECKHE CHUCTeMbl (9KocucTembl). [loHATHE 00 3KOCHCTEME M OMOTEOIICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TPOAYIEHThI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruu B sKocucreMe. Tpoduueckue (MUILEBHIE)
ypoBHH 3KocucTeMbl. [luimieBbie nenu v cetd. OCHOBHBIE IMOKA3aTENH SKOCHCTEMBI:
onomMacca, MPOIYKUHUA. OKOJOTMUYECKHE MHUPAMUJIbI: MPOAYKIUU, YUCIECHHOCTH,
onomaccel. CBoOWCTBa 3KOCHUCTEM: YCTOWYMBOCTH, CAMOPETYJIALMS, pa3BUTHE.
Cykrieccus.

[IpupoaHbple 3KOCHUCTEMBI. ODKOCHUCTEMBI O03€p M PEK. ODKOCHCTEMa XBOWHOIO WJIU
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KocucTeMbl. bruosiornueckoe u
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue  kak  ¢akrop  ycToWuuBocTH  dkocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. . Bepuanckoro o 6uocdepe. ['panuiibl, cocTaB U CTpyKTypa OHOChEpHI.
KuBoe BemectBo u ero QyHkmuu. OcobeHHOcTH OHOchepbl Kak IoOanbHOU
AKOCUCTEMBI. /[[MHaAMUYecKoe paBHOBeCUE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BeleCTB U OMOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (YIJIepoja, a30Ta).
3oHanbHOCTH Ouocheprbl. OCHOBHBIE OMOMBI CYIITH.

UenoeyectBo B Omochepe 3emin. AHTPOIOTEHHbIE HW3MEHEHUS B Oumocdepe.
['oGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiiectBoBaHre NpUpOAbl M 4yenoBeuecTBa. CoxpaHeHue OuopazHooOpasus Kak
OCHOBa ycToWuMBOCTH Onocdepbl. OCHOBa PalMOHAIBLHOTO YIPaBJICHUS MPUPOTHBIMU
pecypcamu U UX UCTIoNIb30BaHue. JlOCTHXKEeHNs OMOJIOTHHN U OXpaHa IPUPO/IBL.
JdemoncTpanuu:

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

Tabnuubl u cxembl: «llumessie nenn», «bUOIEHO3: cOCTaB U CTPYKTYpa», «IIpupoanbie
cooOmiecTBay, «Lenu nuranus», «konorudeckas nupamuaay, «bruocdepa u 4emoBex»,
«9KOocUCTEMA MUPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOIO Jieca», «buoneHos
BOAOEMA», «ArpoueHo3», «IIpumepHble aHTPOMOreHHbIE BO3JECUCTBUS HAa TPUPOLY»,
«BaxHelre HCTOYHMKU 3arps3HEHUs] BO3AyXa M TPYHTOBBIX Bon», «llouBa —
BaKHEHIIas cocTaBJsitomas ouochepon, «DakTopsl gerpagauu mousy, «[lapHuKoBbIT
abdexT», «DPaKkTopsl PaIMOAKTUBHOTO 3arpsisHeHUs Ouocdepb», «O0mas CTpyKTypa
onochepr», «Pacrpoctpanenue xu3au B onochepe», «O30HOBBINA dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAE».



O6opynoBanue:  Moaenb-anmuikanusg — «Tunuunele  OWMOIIEHO3B»,  repbapuii
«Pactutenbable cooOIecTBa», Koyuieknuu «buonenos», «Bpeautenn BaKHEUIIUX
CETBCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapu W KOJUICKIIMA PACTEHUN W >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM 3KOJIOTMYECKHM rpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepariun, n300pakeHUS OXPaHIEMbIX BUIOB PaCTCHUHN U KUBOTHBIX.



I[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHKA ITPOI'PAMMEI 110 BUOJIOI' M
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBalTCsi TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUSA
o0y4aromuMuCsl  MPOrpaMM  cpelHero  odmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaInpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS NpeameTa «bhosiorus» BbIIEICHBI
CJIEYIOLIME COCTAaBISIONINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHUMCKON TpaKIaHCKOU
UJECHTUYHOCTH — TOTOBHOCTM K  CaMOpPa3BUTUIO, CaMOCTOATEIBHOCTH U
CaMOOIPEACICHUIO, HAIMUYME MOTUBAIIMU K OOYUEHHIO OMOJIOTHH, IeJICHAIIPABICHHOE
pa3BUTHUE BHYTPEHHUX YOEKIECHHM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPaAWIUH pa3BUTHS OHOJOTMYECKOTO 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTh 00YYarOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH ACSATENBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, MPUCYIIUMHU CHCTEME OMOJOTHYECKOro 00pa3oBaHMUs,
HaJM4Yue SKOJOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTHM CTaBUTh LIEM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «buosorus» I0CTUraloTCsl B €AUHCTBE
y4eOHOH ¥ BOCIHUTATENBHON JIEATEIbHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMU
POCCUWCKUMH  COLUUOKYJIbTYPHBIMU, HUCTOPHUYECKUMH M JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHSATHIMA B OOIIECTBE MpaBUJIaMU W HOPMaMH TOBEJACHUS W
CIIOCOOCTBYIOT —MpolleccaM  CaMOIO3HaHUs, CAMOBOCHUTAHUSI W CaMOPa3BUTHSA,
pa3BUTHUSI BHYTPEHHEN MO3ULMUA JIUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY H
MPaBOIMOPSAAKY, YEJIOBEKY TpyJda M CTapuieMy IIOKOJICHHIO, B3aHMMHOTO YBa)KEHUS,
OEpEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIECAUIO U TPAIULIUSIM MHOTOHAIMOHATBEHOTO
Hapogaa Pocculickoit @enepanuu, Npupoae U OKPYKAIOLIEH Cpeie.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS Yy4eOHOro mpeamera «bHOJOTHUS» TOJKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW IO3MIIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCUIMpPEHUE KU3HEHHOTO OIbITa
W OmbITa JIEATEIIBHOCTH B MPOLECCe peaM3alid OCHOBHBIX  HamlpaBICHUU
BOCIIUTATENBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMHM OOYyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HaHUE CBOWX KOHCTUTYIIMOHHBIX TPaB W OOSI3aHHOCTEH, yBa)KCHHE 3aKOHA W
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUH YYEOHBIX
MIPOCKTOB, PEIICHUH YY€OHBIX W MO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUN OMOJIOTHIECKUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3UIMIO IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM JKU3HU U OOBICHSATH €€;

YyMEHUE YUYUTHIBaTh B CBOMX JCHCTBUSAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIE C pa3HBIMU YOEKIEHUSMH, KYJIbTYPHBIMH IEHHOCTSIMU U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MTO3HABATEIIbHBIX U MCCIEN0BATENbCKUX 3a7a4, YBAKUTEIHHOTO OTHOLICHHS! K MHEHUIO
ONIMOHEHTOB MPHU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COAEPKAHUS;
TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  POCCHUUCKOW  TpakIaHCKOW  WACHTHUYHOCTHU, MATPUOTHU3MA,
YBaKEHHSI K CBOEMY HapOJy, UyBCTBAa OTBETCTBEHHOCTH Tiepesa PoauHoil, ropaocTu 3a
CBOM KpaW, cBOW PoauHy, CBOM S3BIK W KYJIbTYpy, HpPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K MNPUPOJHOMY HACIEOUIO U MAMSATHUKAM MPHUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJI POCCHUMCKMX YUY€HBIX B CTAHOBJICHUE WM Pa3BUTHE
OMOJIOTMH, TIOHUMaHUs 3HAYCHUs OMOJIOTMU B MO3HAHUM 3aKOHOB IPUPOJIBI, B JKU3HU
4eJIoBeKa M COBPEMEHHOT'0 00I11eCTBa;

uaeitHas  yOeKIEHHOCTh, TOTOBHOCTh K CIOyKeHHI0O U 3amure (OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMi0 HM TPUHUMATh OCO3HAHHBIC  peEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM pOJUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O0 MPUHATHUS LEHHOCTEU CEMEWHOM >KU3HU B COOTBETCTBUM C TPAAULHUSIMU
Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOUAsi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIIICHUN;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHSI )KUBOM TPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauyeCcTBa TBOPUYECKON JTUYHOCTH;



S) ¢usnyeckoro BocnuTaHMsA, (GOPMHPOBAHMA KYJAbTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0J1ATONOy YU

NOHMMAaHHE W pealu3alus 3J0pOBOr0 M Oe3omacHoro obpasza >KuM3HU (30pOBOE
NUTaHUE, COOJIIOJCHUE TUTHEHUYECKUX MPaBUI U HOPM, COAIAaHCUPOBAHHBIN PEXUM
3aHATUHN U OTHbIXA, peryisipHas Gpu3nyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOT'O
U KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TCHUXHUYECKOMY
3JI0pPOBBIO;

NOHUMAaHUE IEHHOCTH TNPAaBWJI MHJIWBUAYAIbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYALUSIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHUE MOCJEACTBUM U HENPUATUS BPEAHBIX MPUBBIUYEK (YHOTPEOJICHUS aTKOTOJS,
HAapKOTHKOB, KYpEHHS);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

FOTOBHOCTh K  AaKTUBHOM  JIESITENBHOCTH  TEXHOJIOTMYECKOM W  COLUUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHHUPOBATH M CAMOCTOSTEIBHO
BBINIOJIHATH TAKYIO €S TEIIbHOCTB;

MHTEpEC K pa3InyHbIM c(pepaM mpodecCHOHATBHON 1eATEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIM BBIOOP Oyyiiel npoeccuu U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPa30BaHUIO HA POTSKEHUU BCEH
KU3HU;

7) 3KOJI0TU4e€CKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOLIEHHE K MPHUPOJEe KaK HCTOYHUKY XU3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHMS;

NOBBIIICHUE YPOBHS AKOJOTUYECKON KYJIbTYpbl: TPUOOPETEHUE ONbITA MJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;
OCO3HaHUE TI00aTBHOTO XapaKTepa SKOJOTUYECKUX TTPOOJIEM U IMyTel UX PEIICHUS;
CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUM OHOJIOTMU 3HAHUS WU
YMEHUS MPU PELIEHUU MPOOJIEM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIb30BAaHUEM
(cobnrogeHue mpaBui TIOBEACHHS B TPUPOJIEC, HAMPABICHHBIX Ha COXpaHEHUE
pPaBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHUJIOB, SKOCHUCTEM, OHocdepsl);

AKTUBHOE HEIPUATHE IAEUCTBUU, MPUHOCAIIUX BPE] OKPYKAIOLIEH NPUPOJHON Cpene,
YMEHHE  NPOrHO3MPOBaTh  HEOJAroNpHUsTHBIE  SKOJOTHYECKHE  IMOCIEICTBHUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIM4YME Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHHS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbBHOCTH JKOJIOTMYECKOW HAIMpaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMHU B
IT03HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTUKE, TOTOBHOCTH K Y4aCTHIO
B MIPAKTUYECKON JIEATEIIbBHOCTH 3KOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM W OOINECTBEHHOW IPAKTUKHA, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOECTO MECTA B MOJUKYJIHTYPHOM MHE;
COBEPIIICHCTBOBAHWE  S3BIKOBOM M  YHTATCIIbCKOM  KyJIbTYphl KaK  CpEACTBa
B3aMMOJICUCTBHS MCSKTY JIFOJbMH U TIO3HAHUS MUPa;

IIOHMMaHWe CrelH(PHUKU ONOJIOTUH KaK HAayKH, OCO3HaHHs ©€ poyin B (OPMHUPOBAHUU
palMOHAIBPHOTO HAyYHOTO MBINUICHUS, CO3JaHHH IIEJOCTHOTO TIPEJCTABJICHUS 00
OKpYJKaloIllleM MHUPE KaK O CIMHCTBE IMPHUPOILI, YeJOBEKa W OOIIECTBA, B TMO3HAHUHU
IPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHWH MPOOJIeM COXPAHCHHUS IPUPOTHOTO
paBHOBECHSI,

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH TSI COBPEMECHHOM IIMBIIIM3AIMN: 00CCIICUCHHS
HOBOTO YPOBHS Pa3BHTHS MEAWIIMHBI, CO3JaHUC IEPCICKTHBHBIX OHOTEXHOJIOTHUH,
CIIOCOOHBIX peIlaTh PECypCHBIC MPOOJEMBI Pa3BUTHSA YEIOBEUECTBA, IOHMCKA ITyTEH
BBIXOJIJa M3 TJIOOQIBHBIX SKOJIOTMYECKHX IIpo0jeM M OOECIedYeHHUs Iiepexoaa K
YCTOHYMBOMY Pa3BUTHIO, PAallMOHAILHOMY HCIOJB30BaHUIO MPHUPOJHBIX PECYpPCOB H
(OpMHUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HHU;

3aWHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJIOTMUSCKHX 3HAHWHW B IEISAX IOBBIIICHUS
oOmmeli KyJbTYphl, CCTCCTBEHHO-HAyYHOH TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHAJILHOM T'PAMOTHOCTH OOydYaroImuxcs, (OPMHPYEMOH TIPU H3YYCHHH
OmoIorNy;

MOHMMAaHHE CYIIIHOCTH METOJIOB IO3HAHUS, UCIOJB3YEMBIX B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IOJIy4acMbIe 3HAHMS JIJIS aHAJIM3a M OOBSICHCHUS SIBJICHUI
OKPYJKAaIOIIEr0o MHpa W IPOHCXOMSIMX B HEM HU3MCHCHHUH, YMEHHE JejaTh
000CHOBaHHBIC 3aKJIIOYCHUS HA OCHOBE HAy4YHBIX (DAKTOB M HMMCIONIUXCS JIAHHBIX C
IEJTBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJb30BaTh OMOJOTHYCCKUAE 3HAHUS MJIs PEIICHUS
po0JIeM B pealIbHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHUE IICHHOCTH HAYYHOU JIeITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO U
UCCIICIOBATEILCKYIO ACITCIbHOCTh MHANBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWH 1O OMOJOTHH B COOTBETCTBUHU C KU3HECHHBIMHU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOSHUS yueOHOTO mpeamMera « bruomorusy BKIIIOYAIOT:
3HaUYUMBbIC TSI (POPMHUPOBAHUS MHUPOBO33PEHUS OO0YUYAIOIMIUXCS MEKIUCITUTUTMHAPHBIE
(MeXTpeaMeTHbIe) OOIIeHAYYHBIE TOHATUS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU
KapTUHBI MUpa U CHEUU(PUKY METOJOB IO3HAHUS, MCIOJb3YEeMBbIX B €CTECTBEHHBIX
Haykax (BEIIECTBO, PHEPTHs, SIBIICHHE, MPOLIECC, CUCTEMA, Hay4YHBIM (haKT, MPUHIIMUII,



TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, UCCIeIOBaHUE, HAOIOIEHUE, U3MEPEHUE,
IKCIEPUMEHT M JpPYTUX), yHHUBepcajbHble Yy4yeOHble JIeicTBHs (IO3HABaTENIbHBIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), o0ecreunBarome dbopmupoBanue
(YHKIIMOHAJIBHOW TIpPaMOTHOCTH M  COLMAIbHOM KOMIIETEHIIMM OOy4aroluxcs,
CHOCOOHOCTh  OOyYaroLIMXCsl  MCHOJIb30BaTh OCBOEHHBIE  MEKIUCLMILIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHUS U YHUBEPCAIbHBIE YUE€OHBIE IEHCTBHS B TO3HABATEILHON U
COLMAJIbHOM ITPAKTHKE.

MeTtanpeameTHbIE pe3ybTaTbl OCBOCHUS MPOrPaMMBbl CPEIHErO OO0ILEro 0O0pa3oBaHUs
JOJDKHBI OTPaKaTh:

OByaeHHue YHHBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6azoBble JJOrHYeCKHE e CTBUS:

CaMOCTOSITEJIbHO (POPMYJIMPOBATh M aKTyaJIU3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHUs, Kilaccupukanuu, o0O0O0OIIEHUsI), PpPacKpbIBaTb  CMBICI
OMOJIOTMYECKUX MOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABINBAThH CBS3H
C APYTHMMH NOHATHSIMHU);

ONpENENATh LEIN ACATENbHOCTH, 33JaBasl MapaMeTpbl U KPUTEPUH UX JTOCTHXKCHMS,
COOTHOCHUTB PE3YJIbTAThI IEATEIIBHOCTH C IIOCTABJICHHBIMU LEJISIMU;

UCITIOJI30BaTh OMOJIOTMYECKUE TMOHATUA A1 OOBsACHEHUs (DaKTOB U SIBICHHM KUBOUN
IPUPOABL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 110 aHAJIOTUN),
BBISIBIISAITH 3aKOHOMEPHOCTH M NPOTUBOPEYMST B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(opMyIMpOBaTh BHIBOJIBI U 3aKIFOUEHUS;

IPUMEHSATH CXEMHO-MO/IEIbHBIE CPEJICTBA JIJIsl TPEICTABICHHSI CYLIECTBEHHBIX CBSA3EH 1
OTHOLUEHUH B M3y4aeMbIX OMOJOTrMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUUN Pa3HOTO
poJia, BBISBIEHHBIX B Pa3JINYHbIX HH()OPMALIMOHHBIX UICTOYHHUKAX;

pa3zpabarbiBaTh IUIAaH peLIEHUs MpolOjaemMbl ¢ Y4YETOM aHaldM3a HMMEIOIIUXCS
MaTepHaIbHbIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN J€ATETbHOCTH;

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBUSX PEATBbHOr0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJa/JIeTh HAaBBIKAMHM y4YEOHO-HCCIIEIOBATEILCKONM W  TMPOEKTHOW  JIE€ATEIbHOCTH,
HaBbIKaMU pa3peuieHus mpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHHs] NMPAaKTUYECKHUX 3a7a4d, NPUMEHEHHMIO Pa3JIMYHBbIX METOJO0B
MO3HAHUS;



WCITIOJIB30BATh PA3JMYHbBIE BUJBI JCATEIHHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAUN, MPEoOPaA30BAHMUIO U IPUMEHEHHUIO B YUCOHBIX CUTYAIIUSX, B TOM YHUCIIE
IIPY CO3/TaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMUpOBaTh HAY4YHBIH THUI MBINUICHUS, BJAJAETh HAyYHOW TEPMHHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTHh W (OPMYIHPOBATH COOCTBEHHBIE 33/1a4u B 00PA30BATEIHHON NEATCIHHOCTH U
KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBS3M M AaKTyaJIM3UpOBaTh 3aJady, BBIIBUTAThH
THIIOTE3Yy €€ pelICHHs, HaXOUTh apTyMEHTHI JIJIS JJOKa3aTelIbCTBA CBOMX YTBEP)KIICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PCIICHUSA 3a7addl Pe3yJIbTaThl, KPUTUYECKH
OIICHUBATH X JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€JICHANPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIOCOOOB JCHCTBUS B
poeCCUOHAIIBHYIO CPENY;

YMETh TEPEHOCHUTh 3HAHHWS B T[IO3HABATCIBHYIO W TPAKTHYECKYI0 00JacTh
KU3HEICATCITEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC HJIEH, TPEAJiaraTb OPUTHHAIBHBIC MOAXOIbl U PEUICHUS, CTaBUTh
POOJIEMBI U 3a/1a4YH, IOMTyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WHMOPMAIH (TEKCTe y4eOHOTO Mocoous,
HAyYHO-TIOMYJISIPHOM  JIUTepaType, OHMOJOTUYECKUX CJIOBAPSAX U  CIPABOYHHUKAX,
KOMITBIOTEpHBIX ~0a3ax JaHHbIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIIHIO
Pa3IMYHBIX BUIOB U (GOPM TMPEACTABICHUS, KPUTHUYECCKH OIICHUBATh €€ JTOCTOBEPHOCTH
¥ HEMIPOTHUBOPEUYHBOCTD;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHATH Pa3IUYHbIE METO/bl MPHU TMOUCKE U OTOOpE
Oounosioruyeckor nHGpopMaru, He0OOXOAUMOM TSI BBITIOJIHEHUS YUeOHBIX 3a/1a4;
PUOOPETaTh OIBIT MCTIOIb30BaHMUS MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHA,
COBEPIIICHCTBOBATh KYJbTYPY AKTHBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX ITOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMy TMpeicTaBiICHUs OHOJOTUYECKON
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);
WCIIOJIb30BaTh HAYYHBIN SI3bIK B KayecTBE CpPeACTBa Mmpu pabore ¢ OMOJIOTHYECKOU
uHhopMaIuel: TPUMCHATh XUMHYECKUE, (PU3NYECKHe W MaTeMaTHYeCKHe 3HaKh U
CUMBOJIBI,  ¢dopMynbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTb U
peo0pa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMHM pACIIO3HABAaHUS W 3amUThl WHOOpMauy, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.



OBJaieHne YHHBEPCATbHBIMHA KOMMYHUKATUBHBIMH J1€/iCTBUAMMU

1) ob1menne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax >>KHU3HHM, AaKTHBHO YYacTBOBaTh B
JAAJIoTe UK TMCKYCCUH TI0 CYIIECTBY 00CYX1aeMOi TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh  CYXXJCHUSI OTHOCUTEJIBHO  BBINOJHEHUS MpeajiaracéMod  3ajayu,
YUYUTBIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIMK JAPYTMX YYACTHUKOB JUAJIOTA WU
JIMCKYCCHN);

pacrio3HaBaTh HeBepOaJIbHbIE CpEACTBAa OOIICHHUSA, MOHUMATh 3HAYCHHUE COIMAJIBLHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(MIUKTHBIX CHUTYyallMi, yMETb CMsT4YaTth
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIECHUS W B3aUMOJACHCTBUS, TOHUMATh HAMEPCHUS
JIPYTUX JIIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM
dbopme GpopMyIUpPOBATH CBOU BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOUYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CpEICTB.

2) coBMecTHasl IeiTeJIbHOCTD:

MOHMMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHHON U MHIUBUIYaJIbHONU PaOOTHI PU
pereHu OHOJOTUYECKON MpoOJeMbl, 00OCHOBBIBATH HEOOXOJIUMOCTh MPUMEHEHUS
rpynmnoBsIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX JEUCTBUN C YUYETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEMN KaXKJ0TO YJIECHA KOJUIEKTUBA;

NPUHUMATh UEJIU COBMECTHON AESATEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSI MO €€ JOCTHIXKEHUIO: COCTaBJISATh IUIAH JICMCTBUM, PACIHPEICNIATh POJIUA C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIIEHMBAaTh KAue€CTBO CBOErO BKJaJa W KaXJIOr0 YYaCTHMKAa KOMaHAbl B OOUIUMN
pe3yJbTaT Mo pa3padbOTaHHBIM KPUTEPUSIM;

npeiaratb HOBbIE MPOEKTHI, OIIEHUBATh UJEU C TO3ULIMK HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3WTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX CHUTYAIUAX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

OBJaieHne YHHBEPCATbHBIMH PEryJSITHBHBIMU AeHCTBUSIMH:

1) camoopraHu3anms:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUWS IS BBISBICHUS MPOOJIEeM W HMX pEHICHUS B
YKU3HEHHBIX U YU4EOHBIX CUTYaIUsX;

BBHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUMW IIEJIE€BbIE UM CMBICIOBBIE YCTAaHOBKU B
CBOMX JEHUCTBUAX U MOCTYIKAX MO OTHOUIEHUIO K )KUBOW IIPUPOJIE, CBOEMY 310POBBIO U
3J0POBBIO OKPYKAIOIINX;



CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JNESTEIbHOCTD, BBISBIATH MTPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON AESITEIBHOCTU U
KU3HEHHBIX CUTYalHsX;

CaMOCTOSITEJIBHO COCTAaBJISATh IJIaH pEHIeHHs] MpoOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENIIOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLIMsIM;

pacIMpATh pAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JieJlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh ITPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKON HJpPyIULIMHA B Pa3HBIX
o0nacTsaxX 3HAHUM, MOCTOSHHO TOBBIIIATH CBOW 00pa3oBaTEeNbHBIM W KyJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LEISM;

BJIAJ€Th HABbIKAMHU [O3HABATEIbHON pe(dIeKCHH KaK OCO3HAHHUS COBEpPLIAEMBIX
JNEUCTBUN U MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BaTh
npuémbl peIeKCUU IJIs OLIEHKH CUTYallud, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKEHHIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IPH aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTaThl ocBoeHus mnporpamMmmbl COO mo Ouonoruu Ha 0a3o0BOM
yYpOBHE BKIIOYAIOT crnenuduueckue myis ydyeOHoro mpenmera «buomorus» HaydHbIe
3HaHHUSA, YMEHUS U CHOCOObI JEHCTBMII 1O OCBOGHMIO, MHTEpPHpPETAluud U
npeoOpa3oBaHUI0 3HAHWM, BHJBI JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA HU
NPUMEHEHUIO 3HAHWW B pa3IUYHBIX YUEOHBIX CHUTyallWsX, a TakKe B pEaIbHBIX
KU3HEHHBIX CUTYyallusX, CBS3aHHBIX C Owomoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl IPEICTaBICHbI IO TOJaM 00yUYEeHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs ydeOHoro mpeameta «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWA O MECTE W POJM OMOJIOTUH B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI



MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAC POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-
OWonoroB B pa3BUTHE OWOJOTHH, (DYHKIIMOHAIHLHOW TPAMOTHOCTH YeJIOBEKa IS
pelieHus )KU3HEHHbIX 3a]1a4;

YMEHHUE PACKPBIBATH COJAEp)KaHWE OHOJOTUYECKUX TEPMHHOB U TOHSATHM: >KHU3HB,
KJIETKa, OpraHu3M, MeTaboIu3M (0OMEH BEIIECTB U MPEBpaIEHUE SHEPTHUH ), TOMEOCTa3
(camoperynsiuus), YpOBHEBasi OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiusi), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE u3Jaratb OUOJOTrHYEeCcCKHue TEOpUH (KIETOYHAas, XPOMOCOMHAs, MYyTallMOHHAs,
IEHTpaJbHas JIorMa MOJICKYJISIpHOU Onosoruu), 3akoHsl (I'. Mennaens, T. Moprana, H.
M. BaBunoBa) u yueHus (0 LIEHTpaX MHOrooOpasus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H. WM. BaBwioBa), omnpenensiTh TIpaHHIbl HX NPUMEHUMOCTH K IKUBBIM
cucTeMaMm;

yYMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U ONTUCAHUE
JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUM, OpraHU3alus W MPOBeJeHUE OMOJIOTHYECKOTO
HKCIEPUMEHTA,  BBIJIBUKEHHUE  THUIOTE3bl, BBISIBICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyeMbIMU BEJIMYMHAMU, OOBICHEHUE TTOJTYYEHHBIX PE3yIbTAaTOB, UCIIOIb30BaHHBIX
HAay4YHBIX TMOHATHI, TEOpUA U 3aKOHOB, YMEHHE JelaTh BBIBOJALI Ha OCHOBaHUU
MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICIAThH CYIIECTBEHHbBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHoT,
OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa
BEIIECTB M TIPEBpallleHUs] SHEPIUU B KIETKe, (OTOCUHTE3a, IIJIACTUYECKOTO U
HPHEPreTUYECKOro OoOMEHa, XEMOCHMHTEe3a, MHUTO03a, Mei03a, OIUIOJ0TBOPEHHUS,
Pa3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUSL OpraHu3Ma (OHTOTE€HE3);

yMEHUE IPUMEHSTh TOJIYYCHHBIC 3HAHUS JIJIs1 OOBSICHEHUSI OMOJIOTMYECKHX MTPOIIECCOB U
SBJICHUM, IJI TPUHATHUS MPAKTAYECKUX PEHICHUN B TMOBCEIHEBHON JKU3HU C IIEJIBIO
oOecrieueHrs 0OE€30MaCHOCTH CBOETO 3I0pPOBbS W 30POBbSI OKPYXKAIOUIUX JIHOJEH,
COOJIIOJIEHHST HOPM TpPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIICH MPUPOTHON cpeje,
MOHMMaHUE HEOOXOIMMOCTH HUCIOJIb30BAaHUS JOCTHKCHUIM COBPEMEHHON OHMOJIOTHU U
OMOTEXHOJIOTUM JIJIs1 pAllMOHATILHOTO PUPOA0OIb30BAHUS;

YyMEHHUE pelniaTh JJIEeMEHTapHbIE TE€HETUYECKHE 3aJadyd Ha MOHO- M JUTHOpUAHOE
CKpEUIMBaHUE, CIIEIUVICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEILIMBAHU JIJIs IPECKa3aHNs HACIEAOBaHUS PU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBITIONHATH JTa00OpaTOPHBIE U TIPAKTUYECKUE PabOThI, COOIOIATh TIPaBUiIa MPU
paboTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKU OIEHHUBATh U MHTEPHPETUPOBATH MH(OPMALIUIO OHOJIOTHYECKOTO
COZIEp’KaHMS, BKJIIOYAIONIYIO IICEBAOHAYYHbIE 3HAHUS U3 PA3JIUYHBIX HCTOUYHHKOB
(cpenctBa MaccoBoil uH(pOpMaIUK, HAYYHO-TIOMYJISIPHBIC MaTEpHAIbl), ATHYCCKUE
aCTIIEKTHI COBPEMEHHBIX HCCIICIOBAHUN B OMOJIOTHH, METUIINHE, OMOTEXHOJIOTHH;



YMEHHE CO37aBaThb COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001Ias
Ouonornueckyro MHGOPMAIUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUWHBIN anmapar OUOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOeHUs ydyeOHoro mnpeameta «buonorus» 6 11 knacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJU OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJOTUHU, (YHKIIMOHAJIBLHON TPaMOTHOCTH YeJOBEeKa MJis
peLIEHUs )KU3HEHHBIX 33/1a4;

YMEHHE PpAaCKpbhIBaTh COJIEpP)KaHWE OHOJNOTUYECKUX TEPMUHOB U TOHSATHI: BUI,
NOMyJSALMsI, TeHO(OHA, SBOMIONMS, JBWXKYIIHE CHIBI ((aKTOpbl) SBOJIIOIUH,
IPUCIIOCOOIEHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHHME, JKOJOTUYECKUE (PAKTOPHI,
HKOCHUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYLUEHTHI, LIENH MUTAHUS, SKOJIOTHYECKas
nvpamujia, OuoreoieHo3, onocdepa;

YMEHUE H3Jaratb OHOJIOTHUYECKHEe Teopuu (dBoronroHHas Teopusa Y. JlapBuHa,
CUHTETUYECKass TEOpHs DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOrO
cxonctBa K. M. bapa, yepenoBaHus riIaBHbIX HaIlpaBieHUN U myTed sBoonuu A. H.
CesepuioBa, yuyenusi o Ouocdepe B. WM. BepHanckoro), ompenenstb TpaHUIBI HUX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJAMHU HAYYHOTO NTO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U ONTUCAHUE
KUBBIX CHCTEM, IPOLIECCOB U SIBJICHWUM, OpraHu3alys U MPOBEACHHUE OMOJIOTMYECKOTO
HDKCHEPUMEHTA,  BBIIBUKEHUE  THUIOTE3bl, BbIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeyEMbIMU BETUUMHAME, OOBSICHEHUE TIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOIb30BAHHBIX
HAay4YHBIX TMOHATHI, TEOPUW U 3aKOHOB, YMEHHE JelaTh BBIBOJALI HAa OCHOBaHUU
MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA CTPOCHHUS OHOJOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUN, NPOAYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OHOTEOI€HO30B U
AKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUJI000pa30BaHuUsl, MPUCIIOCOOIEHHOCTH OpraHU3MOB, JEeUCTBUS
AKOJIOTMYECKUX (DAaKTOPOB HA OpPraHU3Mbl, MEPEHOCa BELIECTB M MOTOKA SHEPIUU B
DKOCUCTEMAX, AHTPOINOTEHHBIX M3MEHEHHI B JKOCHUCTEMax CBOEH MECTHOCTH,
KPYTrOBOPOTa BEIIECTB 1 OMOT€OXMMHYECKUX IIUKJIOB B Onochepe;

yMEHUE MPUMEHSTH NMOJIYYCHHBIC 3HAHUS AJ11 0ObSICHEHUSI OMOJIOTMYECKHX MTPOLIECCOB U
SBJICHUM, U TIPUHATHUS TNPAKTUYECKUX PEHICHUN B TOBCEIHEBHON JKU3HU C IIEJIBIO
oOecrieueHnss OE30MACHOCTH CBOErO 370POBbSl M 30POBBS OKPYXKAIOIIUX JIIOJEH,
COONIOACHHUST HOPM TPAMOTHOTO TIOBEJACHHUS B OKpYXKAlOUIell MPUPOAHON cpene,
NOHUMaHHE HeOOXOIUMOCTH UCIIOJIb30BAHUS TOCTUXKEHUI COBPEMEHHOW OMOJIOTHH IS
pPalMOHANBHOTO MPUPOJIOTIOIL30BAHMUS;



YMEHHE peliaTh AJIEMEHTapHbIE OMOJOTHYECKHE 3aJaul, COCTABIATh CXEMbI IEpeHoca
BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHE BBITIOJIHATH TaOOpaTOpHBIC U MPaKTUUYECKHe paboThl, COOMIONATh MpaBUiia MPU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PY/I0BAaHUEM;

yMEHUE KPUTHUYECKU OLIEHUBATh U MHTEPHPETUPOBATH MHGOPMALMIO OMOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUSA W3 PA3TUYHBIX HCTOUYHUKOB
(cpenctBa mMaccoBoil HHGOpPMaIMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpPUBATh
rJ1I00aJIbHBIE SKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (DOPMHUPOBATH 11O OTHOIIECHHUIO
K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHUE CO3/7aBaTh COOCTBEHHbIE NHCHBMEHHBIE M YCTHBIE COOOIIEHHS, 0000mIas
Ouonornueckyo MHGOPMAIUIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
bubmnoreka IIOK
1 bronorus xax Hayka 2 0 0 https://m.edso0o.ru/7f41c292
bubnuorexa [IOK
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3aIUs 1 0 0.5 https://m.edsoo.ru/7f41c292
. bubmuorexa [IOK
3 XUMHYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0.5 0.5 https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 XK 1
VSHEACHTEILHOCTD ICTRH 6 0 https://m.eds00.ru/7f41c292
PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE bubnuotexa [JOK
5) 5 0.5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 0 25 bu6nuorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
8 Pesepeiioe Bpens 1 L 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4.5



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bubnunoreka LIOK
! IBOIOUHOHKAs GHOTOTHS 9 0 . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 05 bubnmnorexka HOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1 2
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0.5 0 https://m.edsoo.ru/7fALecTA
bu6nuorexa [IOK
° Pesepaiioe Bpens 2 L 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 3.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m | Tema ypoka Kontpoububie | IlpakTuueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Kpartkas ucropust pa3Butus bubnnoreka [JOK
1 o6nonornu.CyniHOCTh KU3HU U CBOWCTBA 1 0 0 https://m.edso00.ru/863e6122
JKUBOTO. https://m.eds00.ru/863e632a
YpoBHM OpraHu3aluy >KMBOU
2 MaTepuu.brosornueckne CUCTeMbl 1 0 0 bubamorexa LOK
pHi. ’ https://m.eds00.ru/863e6564
IPOIIECCHI U X U3yYCHHE
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
3 1 0 0.5
«Mcnonp30BaHue Pa3IMYHBIX METOIOB IIPH https://m.eds00.ru/863e6122
M3y4EeHUN OMOJIOTUUECKIX 0OBEKTOBY
4 Hcropus u MeTobpl N3y4EeHUS KIIETKH. 1 05 0 bubnuoreka [IOK
Knerounas Teopus ' https://m.eds00.ru/863e6e88
5 XUMHYECKUH COCTaB KIICTKH. 1 0 0 bu6mmoreka [JOK
Heoprannueckue Bemectsa https://m.edsoo0.ru/863e674¢
bu6mmoreka [JOK
6 I ) 1 0 0
Opranuteckne peuectsa . JHrim el https://m.eds00.ru/863e6870
7 Oprannueckue BEniecTBa . Y TII€BObI 1 0 0 bubnmoreka [JOK
.benxu. CoctaB u cTpoeHue 0enkoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOTOTHYECKHE Eub OK
8 Kkatanuzaropsl. JlaboparopHas padora Ne 1 1 0 0.5 noimoreka 1

«3yyeHne KaTaIuTHYECKON aKTUBHOCTH

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

(dbepMeHTOB (Ha TpUMEpPe aMIIIa3bl WIH

KaTaiasbl)»
bubmuoreka [JOK
9 H .ATO 0
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
CtpoeHue dyKapuOTUYECKOMN KIICTKH.
JlaGopaTtopHnas pabora Ne 2 «M3yuenue bubnmoreka [JOK
10 CTPOEHUS KJIETOK PACTCHH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuid 1O MUKPOCKOTIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE)»
11 Kierounoe spo. XpoMOCOMBI
12 [IpokaproTHueckas KieTka 0
Peanuzanus HacneacTBEHHON HHPOpMAIIH
13 B KieTke. buocunres Oenka. Peakmus 0 bubmunorexa [JOK
MaTpU4HOIrO CUHTe3a. TpaHcmanus - https://m.eds00.ru/863e796e
OuocuHTE3 OelKa.
b K
14 Hexknerounsie hopmbl )KM3HU — BUPYCHI 0 htlffsj?/ljr?]f:j?)gr(j 186367540
15 O6006menue o teme :" CTpoeHue u 0
KU3HEACSITEIIBHOCTD KJIETKH "
OpranusM - eAMHOE LIEN0e
16 )II()I/BHG CHTCJfLHOCTl: U PEryJIsuu 0 bubmoreia HOK
’ IE PeryJAn https://m.eds00.ru/863e766¢
GyHKIMI opraHu3ma.
OOMeH BelecTB U MpeBpalleHue YHEPTHH. bubnuotexa [JOK
17 . 0
DHepreTudeckuii oOMeH https://m.edso00.ru/863e7aae
18 [Tmactraeckuii ooMeH. DoTocuHTE3. 0 bu6mmorexa [IOK
XeMOCHHTE3 https://m.eds00.ru/863e7c98
19 JKu3HEHHBIN UK KICTKH. J{elTleHre KIeTKH. 05 bubmuorexa [JOK

Muto3. JlabopatopHas padora Ne 3

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4

«HaGHIOZ[eHI/Ie MHUTO34a B KJICTKaX KOHYMKa
KOpf€lIKa JTyKa Ha rOTOBBIX

MUKpOIpenaparax»
bubmuorexa [JOK

20 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 0.5 0 https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e

21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK y 0 0 bubnunoreka [HOK
JKUBOTHBIX. Mei103 https://m.edsoo.ru/863e7f4a
OmnogotBopenue. JlabopaTopHas pabora Ne

22 4 «3y4eHHe CTPOSHUS TIOJIOBBIX KJIIETOK Ha 0 0.5 bubmmorexa LIOK

i P ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
2 141
3 HAMBHyaIbHOE Pa3BUTHE OPraHU3MOB 0 0 httos://m.edsoo.ru/863¢8436
I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH H
24 u3MeHuuBocta. I'. Menuens - 0 0 bubmmorexa LIOK
o g https://m.edsoo.ru/863e86f2
OCHOBOITOJIOKHUK T€HETHUKH.

o5 3aKOHOMEPHOCTH HACJIeIOBAaHUS TIPU3HAKOB. 0 0 bubnmnorexa [JOK
MonoruOpuaHOe CKpelMBaHNe https://m.eds00.ru/863e8878
Jurubpuinoe ckpeuBaHyue. 3aKoH bubnnoreka [JOK

26 0 0
HE3aBUCUMOTI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
XpOoMOCOMHas TEOpHsT HACTIEICTBEHHOCTH.

CuenieHHoe HaclleJOBaHUE TPU3HAKOB.
JlaGopatopHas pabota Ne 5 «M3ydenue bubnnoreka [JOK

27 0 0.5
pe3yIbTaTOB MOHOTHOPUHOTO U https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MUKPOTIpErapaTax»

78 I'enernka nona. HacnenoBanue npu3HaKkos, 0 0 bubmuotexa [JOK

CHOCIIVICHHBIX C ITIOJIOM

https://m.edso00.ru/863e8c60



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
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H3menunBocTs. Henacnencrteennas
W3MEHYHMBOCTh. JJabopaTopHas padora Ne 6.

. bubnmoreka [JOK

29 M3yseHue MOTHpHKALHOHHON L 1 https://m.edso00.ru/863e8efe
W3MEHYMBOCTH, TIOCTPOCHUE BApUAIIMOHHOTO
pslla U BapUalMOHHOWU KPUBOM»

HacnenctBenHass ©3MEHYMBOCTD.

30 JlaboparopHas padota Ne 7. «Ananu3 1 05 bubnmoreka [JOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK
31 I 1 0
PHETHKA 1 31OPOBBE HENOBCKA https://m.edso00.ru/863e8d78

32 O6o06menue 1o Teme «HacneacTBeHHOCTh 1 1 0
U3MEHYMBOCTH OPTaHU3MOBY

33 JloMecTUKanus U CENEKIUs : OCHOBHBIE 1 0 bu6mmoreka [IOK
METOAbI U JOCTHKEHUS https://m.edso0.ru/863e9214
buoTrexHonorus : JOCTHXKEHUS U bu6mmorexa [IOK

34 1 0
MEPCIIEKTUBBI PA3BUTUS https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4.5



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m | Tema ypoka Kontposbubie | IlpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Wcropus pa3BuTus npeacrabieHuii oo 1 0 0 bubnuoreka [IOK
sBostonnu. Pabora K.JIunues. https://m.eds00.ru/863e9570
bubmuorexa [JOK
2 XK.b. . 1
IBOMIOLHONHAS TEOPHS Jlavapka 0 0 https://m.edsoo.ru/863ea20e
[IpenrnoceiIku BOZHUKHOBEHUS YUCHHUS
3 U./lapBuHa. DBOJTIOIUOHHAS TEOPHUS 1 0 0
Y./{lapBuHa.
4 Bun: xpurepun u CTpyKTYpa 1 0 0
[Tomynsiust Kak dIeMeHTapHas eAuHHUIA
5 BUJa ¥ dBomroImK. JlaboparopHas pabota Ne 1 0 05 bubnmnorexa [JOK
1 «CpaBHeHME BUAOB MO ' https://m.edsoo.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroky1ue cuitbl (3JIeMeHTapHbIE (PAKTOPHI) 1 0 0 bubnnoreka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
7 E i 1 0 0
CTCCTBCHHEIT OTOOP 1 €O QopMEI https://m.edso00.ru/863e9ed0
AnanTanusi OpraHu3MOB K YCIOBHUSM
o0uTaHUs KaK pe3yabTaT €CTeCTBEHHOTO Bu6 1IOK
nOIMoTeKa
8 I 02 1 0 0.5
orbopa. JlaGoparopnas padora N https://m.edso00.ru/863e9fde
«Omnucanue NpucrnocoOJICeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIEHOTO XapaKTepay
9 MukposBotonus 1 0 0 bubnmoreka [JOK



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

https://m.edsoo.ru/863e9cle

HanpaBneHI/m H IIYTU MAaKpPO3BOJOLUNA.

bubmuorexa [JOK

10 0Ka3aTeabCTBa MaKPOIBOIIIOIIUHA 0 0
A p t https://m.edsoo.ru/863e9cle
OpPTaHMYECKOT'0 MHUPA.
O000menue o teMe : " PasBurue
11 MIPEICTABJICHHUI 00 BOJIIOITUH KHBBIX 1 0
OpraHu3moB"
bu6mmoreka [IOK
12 r 3 0 0
UIIOTE3bI IPOUCXOXKICHHUS KU3HU Ha 3eMIIe https://m.edsoo.ru/863ea5a6
13 CoBpeMeHHBIE TTPE/ICTABIICHHS O 0 0
BO3HUKHOBEHUH >KU3HHU.
PazButue xxu3Hu Ha 3emMiie 1o Ipam U bubnuorexa [JOK
14 0 0
IIepUoOIaM https://m.edso0.ru/863eat6be
OCHOBHBIE ITAITBI 3BOJIOIUN PACTUTEIIEHOTO
1 KUBOTHOTO Mupa. [IpakTrueckas padota bubnnorexa [JOK
15 0 0.5
Ne 1 «M3yueHne HCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHI W KUBOTHBIX B KOJUICKITHSX)
bu6mmorexa [IOK
16 T'unores OHCXOXK]IE €JIOBEKA 0.5 0
HHOTESLT TPOHCXOAICHIT HETOBCK https://m.edsoo.ru/863ea48e
17 [Tomoxxenne yemoBeKka B CHCTEME KUBOTHOTO 0 0 bubmuorexa [JOK
MHpA. https://m.edsoo.ru/863eac2c
DBOJIOIKUS YeTOBeKa ( aHTPOIOTeHe3
18 ).JABmwxymue cuisl (pakTopsr) 0 0 bubmmorexa LIOK
' ym p https://m.edso0o.ru/863ead44
aHTpPOIIOreHe3a
bu6mmoreka [JOK
19 q 0 0
CJIOBCHCCKHE pachl https://m.edsoo.ru/863eaea2
O60611eHMEe 10 TEMe «BO3HUKHOBEHHE U
20 B 1 0

Pa3BUTHC )XU3HU Ha 3emne»



https://m.edsoo.ru/863e9c1e
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

Dkonorus Kak Hayka . Cpeapl OOMTaHus U

bubmuorexa [JOK

21 0 0
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue bubnmoreka [JOK
22 . 0 0.5
OCOOEHHOCTH PACTEHHI U3 Pa3HbIX MECT https://m.edso0o.ru/863eb10e
oOHuTaHUY.
AbGuotnueckue pakropsl JlaboparopHas
23 pabota Ne4 "BnusiHue cBeTa Ha POCT | 0 1
pa3BUTHE YEPEHKOB Kosieyca"
bu6mmoreka [IOK
24 b
MOTIHECKHE (akTopb! 0 0 https://m.eds00.ru/863eb348
DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI). bu6mmoreka [IOK
25 0 0
CTpyKTypa SKOCUCTEM. https://m.edso00.ru/863eb46a
DKOJIOTUYECKHE XapaKTEePUCTUKU
26 nonyssinuu. [Tpaktuueckas padota Ne 2 0 05
«[ToaCcYéT TUTOTHOCTH TOMYJISAINN Pa3HBIX '
BHJIOB PAaCTCHUI»
Coo01iecTBa OpraHu3MoB — OHOIIEHO3.
27 [n :éme CBSISII)/I Kpyrosopor BeII eCTB H 0 0 bubmmorexa [JOK
o - \PYTOBOP - https://m.edsoo.ru/863eb46a
MOTOK PHEPTUU B IKOCHCTEMAX.
. bubmuorexa [JOK
28 VCcTOHYNBOCTE U JUHAMHUKA DKOCUCTEM. 0 0 https://m.edsoo.ru/863eb5fa
29 BinsiHue yenoBeka Ha SKOCUCTEMBI. 0 0
PasznooOpa3ue s3xocucTeMm.
30 Buocdepa — rimobanbHas 3xocucTemMa 05 0 bubmuorexa [IOK
3emin ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 0 bubmuotexa [JOK

o6uocdepsl

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



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

32 UYenoseuecTBo B Ouochepe 3emin 1 0
33 CocymiecTBoBaHUE TPUPOJIBI U 1 0 bubnunoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
34 ['moGanpHBIC aHTPOIIOTCHHBIC U3MEHEHHS B 1 0
ouocdepe
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA

MATEPHUAJIBI 1 OBOPYJOBAHUA JJIA «TOYKHU POCTA»

Muxkpockor 1u¢ppoBoi — 3 1miT.

Hudposas nadboparopust no 6uonornu (yueHu4eckast) — 3 mir.

HoytOyx — 3 T

e KoMmnproTepHast MBI — 3 MIT.

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buonorus. O6mast ouomnorus, 10 kiace/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHMY€HHOM OTBETCTBEHHOCTHIO «J[PODAY;
AximonepHoe o6miectBo «M3marensctBo «lIpocBenenue»

* buonorus. O6mas 6uomnorus, 11 kmace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0611ecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO «J[PODAY;
AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
buonorust . Meroaudeckoe nmocooue Ajist yauTers.

Peanuzanust pedoBanuiit ®I'OC cpeanero od1ero oopa3oBaHusl.

Metoanueckue nocodus no cepuu "Jluaus YMK B.W.Cusoriazosa.
Bbuomorus (10-11)"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HMHTEPHET



bu6mmoreka IJOK
vk.comyresh _edu
https://edsoo.ru
ege-fipi.ru

rutube.ru



