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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 1O OHOJIOTUH TEOPETHUECKYIO OCHOBY ISl OTPEACICHUs
MOJIX0A0B K (OpMUpOBaHMIO CcOAepkKaHUA Y4eOHOro mnpenmeTa «BHONOTHS» COCTaBUIM:
koHnenrtyanbable nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBICHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 0OydeHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmMX LEeISIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAYCHWU B IO3HAHWU KUBOW MPHUPOIBI M OOECIICYCHUH CYIIECTBOBAHMS YEJIOBEUYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIIUU MPOTPaAMMBbI
1o OMOJIOTHUH U €€ CTPYKTYpA.

[Tporpamma no Ouosiorun Aa€T MpecTaBIeHUE O 1eNsX, 00 001Iel cTpaTeruu ooydeHus,
BOCIIMTAaHUS M pa3BUTHsI OOy4aromuXxcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJEpKAHHUE, €ro CTPYKTYPY, pPacmperelieHHe I10
pa3genaM W TeMaM, PEKOMEHIYeMYIO MOCIEeIOBATEeIbHOCTh M3y4YeHHUs] y4yeOHOTO marepuana ¢
YU€TOM MEXIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mporpamme 1o OHOJIOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBAHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHNs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no Ouonorun (10—-11 xmaccel, 6a30Bblii ypOBEHb) peaM30BaH MPHUHIIUII
MIPEEeMCTBEHHOCTH B H3y4YeHHU Ouosioruu, Omaromapss 4eMmy B HeW MNpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPHA, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OHOJOTMHM YJEeJIEHO BHHUMAHUE HCIOJIb30BAHUIO MOJIYYEHHBIX
3HAHWUN B IOBCEHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€TIeCO00pa3HOTO MOBEIECHUSI B OKpYXKAloIIed MPUPOIHOI cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeYeHUs YCIOBUN /ISl PElICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JIHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHusi 3aHUMaeT BaxkHoe MecTo. OHa
obecnieunBaeTr (GopMupoBaHue y OOy4alOUIUXCs NPEACTABICHUNW O HAyYHOW KapTUHE MHPA,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NMPUpPOJE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBUS MJIsA: TMO3HAHUS 3aKOHOB >KMBOW MPUPOJIBL,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpimoe 3HaueHune OWONIOTHS WMEET TaKXKe [UIsl pEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJlau CpeiHero oo1ero oOpa3oBanus, couuanu3anuu odyqaromuxcs. M3ydenue
ouosorun oOecrieunBaeT yCIIOBHUS TUIst (hopMupoBaHus WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX W WH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETparui OMOJIOTMYECKUX 3HAHUN C MPEJICTABICHUSIMH U3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HasBaHHBIE MOJIOKEHUS O IPEeTHA3HAYCHUH YIeOHOTO



npeamera  «buosoTHs» COCTAaBWIIM OCHOBY Ui OIPENENCHUs IMOAXO0J0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJICPKAHUS, TIPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OTt60p coxepkanus yueOHOTO TIpeameTa «brosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3ULMI KyJbTypOCOOOPA3HOTO M0/1X0a, B COOTBETCTBUU C KOTOPHIM OOyYaroIINecs JOKHbI
OCBOWTH 3HAHUS U YMCHHsI, 3HAUMMBbIC IS (DOPMUPOBAHUS OOIMICH KYIbTYPHI, OMPEICISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCE/THEBHOM KU3HU U MPAKTUYECKOU nesTelbHOCTH. Oco00e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT D3JEMEHTBHI COJCpPXKAaHMSA, KOTOpPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHUS
MIPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTMHE MHMpa U LIEHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHHE COJiepKaHusl y4eOHOro MaTepuana B IpPOrpaMMe 10 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTEIBHBIX 0COOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType ydyeOHOTro npeamera «buosiorus» BbIIENEHbI CIENYIOIINE COJIepKaTeNbHbIE JTUHUU:
«buonorust kak Hayka. MeToIbI HAY9HOTO TO3HaHUs», «KieTka kak OMojoruveckas CucTemMay,
«Opranusm Kak Oouosiornueckas cucteMay, «CucteMa U MHOTOOOpa3ue OpraHuuecKkoro Mupay,
«IBOJIONUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHU3AIMKU >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJISI TPAMOTHBIX JICHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOU MPUPOJIBI M PEUIECHHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

Hoctrxenne uenu usydeHus ydyeOHoro mpenmera «buosorus» Ha 06a30BOM YpOBHE
obecrieunBaeTcs PelIeHnEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUM O OHOJOTMYECKHX TEOPHSIX, YUEHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM sl (popMHpOBaHUS
MPEJICTAaBJICHU O EeCTECTBEHHO-HAyYHON KapTHUHE MHpa, O METOJaX Hay4YHOro MO3HAHMS,
CTPOEHUHM, MHOTOOOpa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;

(dbopmupoBaHre y OOy4alOUIMXCSl MO3HABaTENIbHBIX, MHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUsI B OMOJIOTMH HAyYHBIX B3IJISAIOB,
UJeH U MOoAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydarommxcsi oOmel KyiabTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpA KUBOM MPUPOJIBI HA
OCHOBAHUU 3HAHUI U ONBITA, MTOTYYECHHBIX IPH U3YYCHUU OUOJIOTUU;

(dbopmupoBaHue y oOy4aromMXcs YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEIOBEKOM >KHUBOUM MPUPOIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHHS K HEeW, COOMIOICHHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJOTMYECKUX 3HAHUU ISl TOBBIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B TIOBCEIHEBHOM >KM3HU JUIS OIEHKH
MOCJIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEHUIO K OKpYXKarollel cpelne, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOMIOACHNE Mep NMPO(UIAKTUKY 3a00JI€BaHUH.

B cucreme cpennero obmiero oopazoBanus «buonorus», nzydaemas Ha 6a30BOM YpOBHE,
SBISETCA O00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW o0mactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jlnist u3yueHust 6nosoruu Ha 6a30BOM YpOBHE CpeiHero oOIiero oopa3oBaHust OTBOAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, ONIMCAHNE, H3MEPEHHE,
KJ1acCU(pUKaIus, MOJIEIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Moprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo/bl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[Ipaktnueckass pabota Ne 1. «Mcrnosp30BaHue pa3iMYHBIX METOJOB MPU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMocHCTEMbI) Kak MpeaMeT U3ydeHus Ouojoruu. OTivyuue KUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOIBI.

CpoiicTBa OmocucTeM H WX pa3HoOOpa3uWe. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIC TPU3HAKUA JKU3HU», «YPOBHU OpraHU3AIMH KHUBOU
MIPUPOIBIY.

Ob6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHUECKUH ~ cocTaB  KIETKHM.  XUMMYECKME  DJEMEHTBhl:  MaKpOdJIEMEHTHI,
MHUKpO3JIeMeHThl. BoJia 1 MUHepabHbIE BEIECTBA.

OyHKIMK BOJBl MU MHUHEpalbHBIX BellecTB B KieTke. llomnepxaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 06e1KoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. Hezamennmsie
U 3aMEHMMbl€ aMUHOKHCIOTHI. AMUHOKHMCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbI O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOpPHYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIuU 6EIKOB.

@depMmeHTbl — Ouosioruyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBINA LIEHTP,
cyoctpatHas — crenuduuHocth. Kodepmentsl. Butamunbl.  Omimumust  (epMEeHTOB  OT
HEOPraHMYeCKUX KaTaJlu3aTOPOB.

VYraeBojpl: MOHOcCaxapuabl (IJIIOKO3a, pubo3a U JAe30Kcupubo3a), Aucaxapuibl
(caxapo3a, J1akTo3a) W IoJucaxapuabl (Kpaxmals, TJIMKOIeH, IeJUl0j03a). buosnormueckue
(GYHKLIMU YTIIIEBOJIOB.

Jiunuapl:  Tpurnuuepuasl, (ochomunuapl, crepounsl. ['mapodmibHO-rHAPO(GOOHBIE
cBoiicTtBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JIMIIUIOB Kak
HCTOYHUKOB PHEPIUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

byHKIMH.



[Muronorusa — Hayka o kiuerke. KinerouHnass teopus — NpuMep B3aMMOJEHUCTBUS MIEH U
(aKkTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHUS KIIETKH.

Knetka kak nenocrHas xuBas cucrema. O01ne npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMmOpana, mosekynsl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oenka.

Tumbl KJIETOK: SyKapHOTHYecKas U mpokapuotuyeckas. OCOOCHHOCTH CTpPOCHUS
npokapuoTHueckoil kiuetku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX (PYHKIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa W ¢(yHkumu. llurommazma u €€ OpraHOMIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [ombmxu, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IacTUipl. lIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunel nnactua. HememOpanHble OpraHOU/IbI KIIETKU: PUOOCOMBI, KIIETOUHBIHN LIEHTp, LIEHTPHUOIIH,
pecHUYKH, KryTUKU. OyHKIIUA OPTaHOU OB KIIETKU. BrimtoueHus!.

SAnpo — peryasTopHelii eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. YorcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel: «Pacnpenenenne XMMHUYECKHMX OJEMEHTOB B  HEXHBOW  IPHUPOJIEN,
«PacrnpeeneHre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuubl u cxembl: «llepuogudeckass TaOnuIla XUMHUYECKUX 3JEMEHTOB», «CTpoeHme
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxneunnossie kucnotel. [IHK», «Ctpoenue monekynbl AT®D», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpO€HUE >KUBOTHOW KIETKH», «CTpOEHUE PACTUTEIbHOU KIETKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIumuasn.

OO0GopyoBaHue: CBETOBOM MHKPOCKOI, O00OpyJOBaHHWE IJIA TPOBEICHUS HAOIIOICHUM,
U3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpEnapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTEepHATbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlabopatopnas padora Ne 1. «M3ydeHue KaTalIMTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMuUiIa3bl WK KaTajaasbl)y.

JlaGopatopHass pabora Ne 2. «l3ydyeHwe CTpOeHHS KJICTOK PACTCHHM, >KMBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpEnapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa00au3M. AccuMuisanus (IJIaCTHYECKHMH OOMEH) W
JTMCCUMWIALIUS (SHEPreTHYECKHii 00MEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Posb
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUH B IOHUMAHUK MeTa00IM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOHBIN U reTepoTpodHbii. Ponb GpepMeHTOB B 0OMEHE
BEIIECTB U MPEBPAILIEHUU SHEPTUU B KIIETKE.

®ortocunte3. CpetoBas u TeMHOBass ¢a3bl QorocuHreza. Peakuuu (HoTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycrnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYyIoIue OakTepun. 3HaAUYEHUE XEMOCHHTE3a IS JKU3HU Ha
3emue.

DHepreTudyeckuii 0oOMEH B  KiIeTKe. PaclieniieHue BelIeCTB, BBIACICHHE U
aKKyMyJIUPOBAaHHE SHEPTUU B KIIETKE. DTallbl SJHepreTudeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimopogHoe OKuCI€HHME, WIM KIETOYHOE JbixaHue. OKUCIUTENhHOE
dbochopumpoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.



Peakium matpuunoro cunte3a. l'enernyeckas wundopmamus u JHK. Peanmzanums
TeHEeTUYeCKOi mH(popManu B KieTke. ['eHeTHUecKuil KoJ M ero cBOWcTBa. TpaHCKpumuus —
maTtpuunblii cuate3 PHK. Tpancnsauus — 6unocunres Oenka. Dtambl Tpancisaiuu. KoxupoBanue
aMUHOKHCIIOT. Posth pubocom B OnocuHTE3€e OelKa.

Hexnerounsie ¢opmbl xku3Hu — BHpychl. Mcrtopus otTkpeitusi BupycoB (/.
W. NBanoBckuit). OCOOCHHOCTH CTPOSHUS W JKU3HEHHOTO IIMKIA BUPYCOB. bakrepmodarn.
Bonesnn pactenmii, )KUBOTHBIX M YeJIOBEKa, BhI3bIBAEMbIe BUpycaMu. Bupyc nmmyHonedunmra
genoBeka (BUY) — Bo30ymurens CIIM[la. OOpaTHas TpaHCKpHUIIHS, peBEpTa3a M HHTErpasa.
[IpodumnakTruka pacnpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpaumnu:
IMoprpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.
Tabmuubl ~ u  cxembl: «Tunel  nuranus», «Mertabomusm»,  «MUTOXOHIPUSY,

«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenne JJHK», «Crpoenue u
¢dbyHKIIMOHUpOBaHUE TeHa», «CunHte3 Oenkay, «l'eHeTmueckuid  koay», «Bupycoi»,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIMJla, Oaxrepuodaray,
«Perumukarus JIHK».

O6opynoBanue: Mogenu-anminkauuu «Yasoenune JIHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKku», Moaenb cTpykrypst JTHK.

Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii mmki, uiam >ku3HeHHbIM UK KieTku. WMuTepdaza u mwuros. I[lpoueccsl,
nporekaromue B uHTepdaze. Pemnmukanus — peaknuss marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. J[MIUIOMIAHBIA M TaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornueckre OCHOBBI Pa3MHOMXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kierku — muto3. Cramguu mwurosa. lIpormeccel, mpoucxoasmme Ha pa3HbIX
CTaAMSX MUTO3a. BUOJIOrMYecKuil CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecrmoyioe u mojioBoe. Buuel 6ecronoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun Mmeiiosa. IIporeccel, npoucxoasimue Ha craausx menosa. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii cMbICi U 3HaUEHHE Meo3a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10J0BBIE kKene3bl:
CeMEHHHUKHU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHUE IMOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
SilIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpPOEHHUs SULEKIETOK |
cnepmaTto3ouoB. OmnonorBopenue. Ilaprenorenes.

WunuBuayansHoe pa3Butue (OHTOreHe3). DMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYJIsIIHs,
opranorenes. [loctamOproHanbHOe pazBuThe. THUMBI MOCTIMOPHOHATBHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBaTh BPOKJIEHHBIE YPOCTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAINN
pPa3BUTHAL.

JdemoHcTpaumnu:

Tabauiel u cxembl: «@OpMBI pa3MHOKEHHUST OPraHU3MOBY, «J{BOWHOE OIJIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE pacTeHui», «JleneHue KIeTKu
Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpPOMOCOMBI», «KIIETOUHBIN IHMKI»,




«Perumkanusa THK», «Mwuto3y», «Meios», «IIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOLINX U YelIoBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

O6opynoBaHue: MUKPOCKOT, MHUKponpenapaTsl «CrepMaTo30u/sl MIIEKOIHUTAIOLIETOY,
«lifuexsierka miekonurawoomero», «KapuoknHes B KiIeTKax KoOpellka JIyKa», MarHUTHas
Mo ienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Moaens meradaznoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKHE PAdOThI:

Jlaboparopuas padota Ne 3. «HabmoneHre MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpOIIpenapaTax.

Jlaboparoprass pabora Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetwku. Mctopust pa3BuTus TeHETUKU. Ponp muTONIOrMU H
SMOPHOJIOTUM B CTAHOBJICHUW F'€HETUKU. BKI1as pocCHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHeTHKUA (TUOPUAOJOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUS  NPU3HAKOB,  yCTaHOBJIEHHble  [. Menpaenem.
MonorubpuaHOe CKpenBaHue. 3aKoH eAMHO00pa3us THOPUIOB MepBoro NokoJieHus. [Ipasuio
JOMUHUPOBAaHUA. 3aKOH pacHieruieHusl npu3HakoB. [mnoresa umcroTel ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpelmMBaHWEe. 3aKOH HE3aBHUCHUMOTO  HACJICIOBAHUS IMPU3HAKOB.
[uToreneTnveckre OCHOBBI IUTHMOPHIHOTO CKpEIIMBaHMS. AHaIU3UPYIOLIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuemieHHOe HaclieoBaHME Tpu3HakoB. Pabora T. Moprana mo CHETUICHHOMY
Hacjea0BaHUIo reHoB. HapyllieHue crenieHus FeHoOB B pe3yiibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKnE KapThl.

I'eneruka nona. XpoMOCOMHOE OMpeeSIeHHE T0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omoramerHele M rereporaMeTHble OpraHm3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOoCTh. BuIpl M3MEHUYMBOCTU: HEHACIEACTBEHHAs W HAcJEICTBEHHas. Poib
cpeabl B HEHACIEACTBEHHON  M3MEHYMBOCTH.  XapakTepUCTUKa  MOAU(PHUKAIIMOHHOMN
W3MEHYMBOCTH. BapuanuonHslid psi M BapuallMOHHAs KpuBas. Hopma peakuuu npusHaka.
KosmnuecTBeHHbIE M KaueCTBEHHbIE IPU3HAKM M HUX HopMa peakuuu. CpolicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBenHnasi, uin reHOTUIMYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u Mo0NOBOM mpolecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHAas
n3MeHunBOCTh. Kiaccudukanuss myranuii: reHHbIE, XPOMOCOMHBIE, TeéHOMHbIe. YacToTa u
MPUYMHBI MyTalil. MyTtarennsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON
n3MmenunBoctu H. Y. BaBuiosa.

BuesgepHas HacneICTBEHHOCTb U U3MEHUYMBOCTb.

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOAbl T'€HETUKH 4YEJIOBEKa:
reHealoTUYeCKuil, ONM3HELOBBIM, IMTOTCHETUYECKU, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. CoOBpEMEHHOE ONpeNeJeHUE TE€HOTUNA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUEe, B ToOM uuncie ¢ momolnsio [IIIP-ananusza. HacnenctBennsie 3a0osieBaHUs
YyeloBeKa: TeHHble Ooyie3HH, OO0JIe3HM C HACIEACTBEHHON MpenpacrojokeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMIEI 310pOBOTO 00pa3a KU3HU, NUATHOCTUKU, MPO(PUIAKTUKA U JIEUCHHS] TeHETHUYECKUX
Oomne3nell. MeaMKO-TeHETHYECKOe KOHCYAbTUPOBAHME. 3HAYCHHE MEIWIIMHCKOW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYCHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:



Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuiet u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHUE U €T0 IIUTOTEHETHYEeCKass OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro LUTOI€HETUYeCcKass OCHOBa», «3aKOH YHCTOThl TaMeT»,
«urubpunnoe ckpeuuBanuey», «LluTonornyeckre OCHOBBI JTUTUOPUAHOTO CKPEIIUBAHHS,
«Meiios», «B3auMoaencTBrE aUIeNIbHBIX T€HOBY, «['€HeTHYeCKne KapThl PACTEHUM, KUBOTHBIX
U ueioBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIENIOBaHUS, CLEIJIEHHOIO C IOJIOMY,
«KaprnoTunsl uenoBeka M IKMBOTHBIX», «Buasl wuzmMeHuuBocTH», «MoaupukannmoHHas
M3MEHUUBOCTb», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa rpynn KpoBu», «MyTalMoHHas
HU3MEHUUBOCTDY.

Ob6opynoBanue: Moenu-amminkanu  «MoHOrHOpuAHOE CKpeuiuBanuey», «HemomaHoe
JOMHUHUpOBaHHUe», «uruOpunnoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3zodpuna» (Hopma, Myraunu (Gopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"'opox MoCeBHOW».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

Jlabopatopnast pabota Ne 5. «M3yuenue pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEILMBAHUS Y IPpO30(UIIBI HA TOTOBBIX MUKpOMpEnaparTax.

JlabopaTtopnast padota Ne 6. «3yduenne moaupuKaMOHHONW N3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO psifia U BApHALIMOHHON KPUBOI.

JlaGopatopnast pabora No7. «Ananmm3 wmyranmwii y JApo3ouiabl Ha TOTOBBIX
MUKpOTpenaparax».

[IpakTnueckas padota Ne 2. «CocTaBiieHrEe U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknysi Kak HayKa U Ipouecc. 3apOKJICHHUE CEJEKIMU W AoMecTukanus. Yuenue H.
W. BaBunoBa 0 meHTpax MPOUCXOXKIACHUS W MHOTO0Opa3usi KyJbTYpPHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUS TIOMAIIHUX KUBOTHBIX. COPT, MOPO/Ia, ITAMM.

CoBpeMeHHBIC METOJIbI CeJeKIIMU. MacCOBBI M WHIUBHUIYAIbHBIA OTOOPHI B CEIEKIIMH
pacTeHu W KUBOTHBIX. OIleHKa dKCTepbepa. bIu3KopoaCTBEHHOE CKPEIIMBAHUE — WHOPHIUHT.
Uucras muHusa. CkpenuBaHWe YHCTBHIX JIMHMA. ['erepo3uc, wWiaM rubOpuaHas —cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauer. OtnanéHHas ruOpuau3anus U e€ yCIeXHu.
HckyccTBEeHHBIM MyTareHe3 W MOJIyYeHHE MOJMIUIOWIOB. JIOCTHXKEHUS CEJEKLIMH PaCTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOACTBA. ['©€HHAas WHXKEHEpHUsA. IJTalbl CO3JaHUSA
pekomOunantHor JIHK wu TtpancreHHsix opranum3moB. Kierounas wumxeHepus. Kierodnsie
KyJIbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKeHUE pacTeHuil. KiloHnpoBanue BbICOKOIPOAYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TEHETUYCCKH MOAU(PHUIIIPOBAHHBIC OPTaHU3MBI.

JIeMOoHCTpalLuu:

Hoptpetsl: H. Y. Bapuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pacteHuii», «Ilopoasl mOMamIHUX XKUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHUui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. UBanoBay, «Ilomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHWE U TMEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyIIsDKU TIJI0JIOB M KOPHEIIONOB AUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypcusi «OCHOBHBIE METOIbI U JOCTHIKEHHS CENEKIIMU PACTeHUN WM JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».




11kaacc

Tema 1. DBosronMOHHAsA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHUS 3BOJIOLMOHHON Teopuu. DBOJIIOLIMOHHAS Teopus U €€
MecTO B OnoJioruy. BiusiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CupnerenbctBa sBosonu. IlaneoHTonornueckue: MOCIEAOBATEIbLHOCTh TOSBICHUS
BHJIOB B MAJICOHTOJIOTMYECKON JIETONHCH, Tiepexoanbie Gpopmbl. buoreorpadudeckne: cxoncTBO
U paznuuue GayH U GJop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA U pa3Iuyusi SMOPHUOHOB Pa3HBIX BUJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JIBuoKyImiMe Cuibl  SBOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas H3MEHUYMBOCTh, Oopb0a 3a CyIleCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosroninu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomynsius Kkak equHuIa BUAa U 3BOJIIOLUH.

JBuxymue cuibl ((pakTopbl) BOJIIOLMK BUIOB B Npupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHasT M3MEHUMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennsiit oTO00p — HampaBistomuil ¢dakrtop 3BoiouH. DOpMBI €CTECTBEHHOIO
oTbopa.

[IpucnocoOaeHHOCTh ~ OpPraHu3MOB  Kak  pe3ynbTaT  3Bomouuu.  [Ipumepsl
MPUCTIOCOOIEHUH y OpTaHU3MOB. ApOMOPGO3bI M MU0 AT TAIIAH.

Bux u BumooOpazoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHYECKOE.

MakpoaBomtorus. @opMbl 3BOJIIOLUY: (PrIeTHYecKasi, TUBEPreHTHasi, KOHBEPreHTHas,
napaiensHas. HeoOpatumocTs 3BoOLKH.

[Tpoucxoxaenue oT HeCIeUATN3UPOBAHHBIX MPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTUBHAS paIdaliys.
JdemoncTpaumnu:

[oprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabnuiel  u cxembl: «Pa3BuTue OpraHmdyeckoro Mupa Ha 3emie», «3apojbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOppOBI 32  CYIIECTBOBAHUEY,
«EctectBeHHbIli  0TOOP», «MHOTOOOpa3ue copToB pacTeHuit», «MHorooOpasue mOpoJI
KUBOTHBIX», «[Tonmynsaum, «MyranuonHas U3MEHUYUBOCTDY, «Apomopho3bD»,
«Mnnoananrtamum»y, «OOmas aereHepauus», «/Bwkyiue cunbsl sBomonumn», «Kapra-cxema
Mmapmipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymiectBoBanue», «lIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHuey», « IKOIOTHIECKOE BUI00OPA30BAHUE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUTIAMH OKPAacKH, HaOOp II0JI0B
u cemsH, Koyekius «llpuMepsl 3alIUTHBIX TPHUCIIOCOONCHUNH Y IKUBOTHBIX», MOJEIb
«OCHOBHBIE HaNpaBIIEHUs DSBOJIONUNY», O0BEMHAs Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra mwupa, Koyekius «QDPOpMbI COXPaHHOCTH HUCKOTAeMbIX
KUBOTHBIX U PACTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacekomoroy», «Pa3BuTHe nArymkw», MuKpornpemnapaT «/pozoduna» (HOpMma,
MyTanuu GOPMBI KPBUIHEB H OKPACKH Tela).

JlabopaTopHble M IPpaKTHYeCKHe padoThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».




Jlaboparopnass pabota Ne?2. «Omnucanue TPUCIIOCOONICHHOCTH OpraHu3mMa u €
OTHOCHTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble MpEACTaBICHUS O 3apOXKIACHUM kM3HU. HayuHble rUnoTe3bl BO3SHUKHOBEHMUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMus. XUMUYecKas 3BOJIOLUS. AOMOTEHHBIM CUHTE3
OpraHMYECKHUX  BELIECTB M3  HEOPraHMYEeCKHX. OKCIEPUMEHTAJIbHOE  IOJATBEPXKIECHUE
XUMUYECKOH 3BoJironni. HavanbHble 3Tansl Ouonorudeckoit spomtonuu. ['mnoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME IPOTOKIETKU. [lepBbie KiIETKH U UX
sBOIONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hm Ha 3emie mo spam W nepuojnaMm. Katapxeil. Apxeiickas u
npoTepo3oickas dpel. [lameo3oiickas spa U €€ mNepuoabl: KEeMOPUUCKUH, OPIAOBHKCKHM,
CUWIYPUICKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOITOT€HOBBIM.

XapakTepucTuka KJIMMara U IeoJIOTHYeCKUX IpolieccoB. OCHOBHBIE 3Talbl 3BOJIOLMH
PacTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHid U KMBOTHBIX. [losiBreHue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro Mupa Kak oTpakeHue 3Boolud. OCHOBHBIE CHCTEMATHYECKUE
IPYIIbI OPTaHU3MOB.

DOBOJIIOLMS  4YeJoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mpezactaBieHuidl o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 XKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNUE YEIOBEKa.

JBwxkymue cuibl (pakTopsl) aHTpororeHesa. HacneiacTBeHHas W3MEHYHMBOCTh U
ecTeCTBeHHBIN 0TOOp. OOIMIeCTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYANI TPy/ia, MBIIIJICHUE,
peusb.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEbIi,
Uenosek mnpsmoxondmuii, YenoBek HeaHaepTaiabckuii, YemoBek pasymubid. Haxoaku
MCKOIAEMBIX OCTaTKOB, BpEMs CYILIECTBOBaHUs, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue pacbl. OcHOBHBIE OOJIBIIME pachl: eBpoINeouHas (eBpa3uiickas), Herpo-
aBcTpajionHas  (9KBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3WaTCKO-aMepuKaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENICH YEIOBEYECKHX pac K YCIOBUSAM CYIECTBOBAHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanum:

Hoptpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. [lapun.

Tabauiel u cxembl: «Bo3uukHoBeHne CoJTHEUHON CUCTEMbI», «Pa3BUTHE OpraHMYEcKOTro
mupay», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuotmyeckas KIeTKa»,
«CoBpeMeHHasl CHUCTeMa OpPraHMYecKOro Mupa», «CpaBHEHHME aHATOMUYECKUX YEpT CTPOECHUS
YeloBeKa M 4YeJIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTHYECKUX HAXOJO0K
IIPEIKOB COBPEMEHHOIO 4eoBeKay, «JllpeBHelmme moaw», «peBHue moam», «llepBbie
COBPEMEHHBIE JIION», «HeI0BeuecKne paco».

Ob6opynoBanue: Mmymsbku — «IIpoucxoxxaenne dengoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAaHbOHIIA), CIETKU WM U300paKeHHsI KaMEHHbIX OpyAuit
NEPBOOBITHOTO uesloBeKa (KaMHHU-UYOMIIEPhI, pyOuia, ckpebiia), reoXpOHOJOrHuecKas Tabnuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas padota Ne 1. «/3ydeHne HCKOTIa@MbIX OCTATKOB PAaCTEHUH M )KUBOTHBIX B
KOJUIEKIIUSIX).

OKcKypcus «IBOJIIOLHS OPraHMYeCKOro MuUpa Ha 3eMiie» (B €CTECTBEHHO-HAY4YHBIH WM
KpaeBeIuecKuil My3eil).




Tema 3. Opranusmsl H OKpY:KaloIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJadyd W paslielbl d3KOJOTMH. MeTOobl 3KOJIOTMYECKHX
UCCIIEI0BAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHW3MOB:  BOJHAs, HA3eMHO-BO3MYIIHASA,  IOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Okonoruveckne ¢aktopbl. Kinaccudurarus K0I0rHIecKux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHUE U aHTPOIIOTEHHEIE. J[eifiCTBHE SKOIOTHIECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBL:  CBET, TEMIIEpParTypa, BIAKHOCTh.  DOTONEPHOAN3M.
[TpucnocobneHns Opranu3MoB K JICHCTBHIO aOMOTHYECKHX (PAaKTOPOB. BHOIOrmuecKine puTMBl.

buotnueckne Qaxropel. Buapl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIMS,
XMUIHUYECTBO, CUMOMO3 U ero gopmsl. [lapazutusm, koonepaus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII /1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU Momynsauud. OCHOBHBIE MOKA3aTeNW MOMYJISINH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJSIUU U €€ PeryIsiiusl.

JdemoncTpaumnu:

Hoptpetsl: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabauiel 1 cxemsl: kapta «I[Ipupoanbie 30Hb1 3eMin», «Cpesibl 00UTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiumun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYISIIMH
uHpy3opun-Tydenbkny, «llumessle nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlabopatopnast padota Ne 3. «Mopdonorudeckne O0COOCHHOCTH PacTeHUN W3 Pa3HBIX
MeCT OOUTaHUS.

JlabopaTtopnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToac4ET MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHI.

Tema 4. Cool0miecTBa U 3K0J0rHYeCKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3. CTpykTypsl  OuOIleHO3a:  BHIOBAsd,
MIPOCTpPaHCTBEHHAsA, Tpoduueckas (rumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.

Dkonorudeckue cucrembl (d9kocuctembl). Ilonstue o6 skocuctemMe U OHOTrEOlEHO3E.
OYHKIMOHATIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLUEHThl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUH B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie menu u cetd. OCHOBHBIE IOKa3aTelNM SKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKUE MHUPAMUIbL: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, CaMOperysnus, pazputue. Cykieccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO HIIU
IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTEHHBIE PKOCUCTEMBI. ATpOIKOCHCTEMBI. YpOo3kocucTeMbl. buonoruueckoe u
X034iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak Gpakrop ycToHduBOCTH 3KocucTeM. CoxXpaHeHHe OHOJIOTHYECKOTO
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB u CTpykTypa OuOc)epsl.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOChephl Kak II00aTbHON 3KOCUCTEMBI.
JluHamMuveckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BellecTB M OHOTEOXMMHMYECKHE IMKIIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanpHOCTH OHOCc(hepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouocdepe 3emun. AHTpONOreHHblE H3MEHeHHs B Ouocdepe.
I'moOanbHbIE HKOJIOTHYECKUE TPOOIIEMBI.



CocymecTBoBaHuEe MpUpOabl W 4yenoBeuecTBa. CoxpaHeHue OHMOpPa3HOOOpaszus Kak
OCHOBa ycroifumBoctu Ouocepbl. OCHOBAa pAIMOHAIBHOTO YIPABICHHUS MPHUPOIHBIMU
pecypcamu M UX UCTOJIb30BaHue. JloCTIKEHMsI OMOJIOTUN M OXpaHa IPUPOIbL.

JdeMoHcTpanum:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabauiel u cxembl: «Ilumessle nenny», «buoleHo3: coctaB U CTpykrypa», «IIpupoansie
coobmiectBay, «llemm mwuranums», «OKoNorMueckas mnupamuga», «buocdepa u yemoBex»,
«JKocHucTeEMa IIMPOKOJUCTBEHHOTO Jeca», «JKOocucTeMa XBOMHOro Jjeca», «buoluenos
BoJ0éMa», «ArpoueHo3», «lIpuMepHble aHTPONOre€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMs BO3JyXa M TI'PYHTOBBIX BOI», «llouBa — BakHeWas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu No4By, «I[lapHUKOBBINA d3PPeKT», «DaKTophI
PaZMoaKTUBHOTIO 3arpsi3HeHus 6uocdepb», «O0mas ctpykrypa 6uocheps», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouochepri», «KpyroBopot yriepona B O6mocdepe»,
«KpyroBoport a3zoTa B Ipupoae».

O6opynoBaHue: MOJEb-alIUIMKAIIS «Tunuuneie OHMOIIEHO3BI», repbapuit
«PactutenbHble  coobuiecTBa»,  koekuuun — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MIPUHAJUIeKAIME K Pa3HbIM JKOJIOTMYECKUM I'pynIiaM oJHoro Bujaa, KpacHas kaura Poccuiickoi
Oenepannu, U300paxeHUs] OXPaHIEMbIX BUJIOB PAaCTEHUH U dKUBOTHBIX.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCsS TpeOOBaHHA K pe3yldbTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeIHEero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JMYHOCTHBIX pe3yJabTaTOB OCBOCHHS TipenMera «BHONOTHS»  BBIICICHBI
CIIEIYIOIIAE  COCTABJIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPECIICHUIO,
HaJIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKJICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IEHHOCTEH M UCTOPUYCCKHUX TPATUIIUN pPa3BHTHS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOImMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS Mpeamera «buonorus» JOCTUTalOTCS B €AMHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMHu MOBEICHHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHUA,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M NPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy IMOKOJICHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOT0  OTHOIICHHUS K  KyJbTypHOMY  HACICAUI0 M TPAIUIHIM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickoit denepanuu, MpUupojie U OKPYKarolen cpeie.

JIn4HOCTHBIE Pe3yIbTAThl OCBOCHHUS y4eOHOTO mpeaMeTa «bruosiorus» A0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHMCKOTO  OOIIEeCcTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN J€ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS

COPMUPOBAHHOCTh TPAKJAHCKOH TMO3UIMM  OOyYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IpaB W OOA3aHHOCTEH, yBa)KEHHE 3aKOHA WU
MIPaBOTOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIESITEIBHOCTH MPH CO3aHUU YUCOHBIX MTPOCKTOB,
pelieHNH yueOHBIX U MO3HABATEIBHBIX 33144, BRITIOJHEHHH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEESTh COOCTBEHHYIO TMO3HMIIMIO 10 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HHU U OOBSICHSTD €€;



YMEHHE YUYUTHIBATH B CBOMX JICWCTBUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSMU, KYJIbTYPHBIMU IEHHOCTSIMU U COITUAIEHBIM
II0JIO)KEHHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUSI YUEOHBIX,
[I03HABATENIbHBIX M HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CITOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K 'YMaHUTapHOM U BOJIOHTEPCKON JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKOHN TPKIAHCKON MICHTHYHOCTH, TTATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH INepel PoAMHON, rOpAOCTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, POILLIOE U HACTOSIIIEE MHOTOHAIIMOHAIbLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K NPUPOJHOMY HACJIEOUI0 M NaMsITHUKaM [PHUPOJBbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJl POCCUHCKHX YYEHBIX B CTAHOBJIIEHUE U pa3BUTHUE
OMOJIOTHH, TOHUMAaHMsSI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHas  yOeKIEHHOCTh, TOTOBHOCTh K CiOyKeHHro u  3amure OTtedecTBa,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBCHHOE OTHOIIIEHHWE K CBOUM pPOJUTENISIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM XKU3HHM B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYast 3CTETUKY OBbITAa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOLICHHIA;

MOHMMaHKE SMOIIMOHAIBHOTO BO3IEHCTBHSI JKUBOU IIPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHIO B Pa3sHbIX BUJIAX HCKYCCTBA, CTPEMJIEHHE IPOSBIISATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) puzuyeckoro  BocnuTaHusi, (OPMHPOBAHHSI  KYJbTYpPbl  3I0POBbS M
IMOLMOHAJIBLHOT0 (JIarONoJIy4us:

MIOHMMaHUE M pean3alus 3J0pOBOTO M 6e30macHOro 00pasa KU3HU (340pOBOE MUTAHNUE,
COOJIIO/ICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATUHA U OT/AbIXA,
peryaspHas (u3MuecKass aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHUE LEHHOCTH IMpPaBUJ MHIUBUIYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYaLUAX, YTPOKAIOIINX 340POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUS aJIKOTOJI,
HapKOTHKOB, KypeHHS);

6) TPy/Z10BOT0 BOCTIUTAHUS:
TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOI00uE;



FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COLUAIBHOU
HAIpPaBJIICHHOCTH, CIOCOOHOCTh MHHIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIONHSTH
TaKyIO JeATeIbHOCTD;

MHTEpEC K pasiudHbIM cepam mpodecCHOHATBHON NEATEIHHOCTH, YMEHUE COBEPINATh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHHIO HA MPOTSHKCHUU BCel
KU3HH;

7) 3KOJIOTHYECKOT0 BOCTIHTAHUSI:

9KOJIOTMYECKHU 11€JIECO00pAa3HOE OTHOILIEHUE K MPUPOJIE KaK HCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBILLIEHUE YPOBHS HSKOJIOTUYECKOM KYNbTYpbl: MPUOOpETEHHE ONbITa IJIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY’KaIOIEH Cpeibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrHUYECKUX MPoOIeM U MMyTel UX perieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPHOOpETaeMble IPU U3YUEHUH OMOJIOTMH 3HAHUS U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
MpaBWJI MOBEJIEHUS B MPUPOJE, HANPABICHHBIX HAa COXpAaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChepsl);

aKTUBHOE HETMpPHUATHE NEHCTBUM, MPUHOCSIIMX BpeA OKpYXKarolled NpUpOJHOHN cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JNENCTBUN M NMPEJOTBPALATh UX;

HaJM4ue Pa3BUTOrO HSKOJOTMYECKOTO MBIIIJIEHHS, SKOJIOTMYECKON KyJIbTYphl, OIbITA
NESATEIBbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMHU B
[T03HABATEIbHOM, KOMMYHHMKAaTUBHOW W COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON JIEATEITbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHUaliore KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHMUE  SI3BIKOBOM W YHUTATENbCKON  KyJIbTYphl Kak  CpeAcCTBa
B3aMMO/JICHCTBUS MEXTy JTIOJAbMH U IMO3HAHUS MUPA;

MOHUMaHHe CHelU(pUKH OUOJIOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
paIMOHaILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU LIETIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpodiieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JJII COBPEMEHHOM LMBUIU3AIUMU: O0ECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUSI MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOIeMbl Pa3BUTHUSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAITUOHATBHOMY
HCIOJIb30BAHUIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HHU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKMX 3HAHUH B II€JAX MOBBILICHUS OOIIei
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTu (GYHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, GopMupyeMon Ipu U3y4eHUH OMOJIOTUH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHHUS, HUCIOJb3YeMbIX B E€CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS JJIs aHalu3a M OObBSICHEHHs SBJICHUH
OKpYXKAIOIIEr0 MHpa M MPOMCXO/SIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh 0OO0CHOBAaHHbBIE
3aKIIOYEHUs] Ha OCHOBE HAy4HbIX (DAaKTOB W MMEIOUIMXCS JaHHBIX C LENbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PEIIeHHs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;



0CO3HAHME LEHHOCTH HAYYHOU NEATENbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO H
HCCIIEA0BATENBCKYIO NE€ATEIbHOCTh HHAUBUAYAIbHO U B TPYILIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY O0pa30BaHUI0 M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylnbTaThl OCBOCHHUS yueOHOro rnpeaMera «buosjorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKAUCHUIUIMHAPHBIC
(MexTnpeMeTHbIE) OOLIEHAYYHbIE TOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crietn(rUKy METOI0B TIO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJIGHUE, MpPOLECC, CUCTEMa, Hay4dHbIM (aKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEpPEHUE, SKCIIEPUMEHT M JPYTuX), YHUBEpCaIbHbIE
yueOHble JIeHcTBUS (TO3HABaTeNlbHbIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), 00ecreunBaroIne
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OO0YJaromImxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE AECWCTBUS B IIO3HABATEIbHOU U
COLIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMBbl CPEJHEro o0Iero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgiajieHne YHUBEPCAJIbHBIMYU Y4eOHBIMH NMO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITEIEHO (HOPMYITHPOBATh W aKTyalIM3HpOBaTh MpoOIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIIONb30BaTh TPU OCBOCHUHM 3HAHUH MPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHMS, Kiaccu(UKaIuu, OO0O0OIIEeHUs), PaCKpPhIBaTh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIIENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTUMHU IMOHITHIMHU ),

OTIpENeNATh IEJH JCATSIBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATSILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OHOJIOTMYECKHE IMOHATUS ISl OOBSICHEHUS (AKTOB M SIBICHUU IKHBOUN
TIPUPO/IBL;

CTPOWThH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEJICTBA JUIsSl PEJICTABIICHUS CYIIIECTBCHHBIX CBSI3CH U
OTHOIIECHUH B HM3y4aeMbIX OMOJIOTUYECKUX OOBEKTaxX, a TaKKe IMPOTUBOPEYHMH Pa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pazpabaTeiBaTh IUIaH pemieHUs mpoOjaemMbl ¢ Y4€TOM aHaIM3a HMMEIOIUXCS
MaTepHUaTbHBIX U HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh W BBHIMIONHATH pPabOTy B YCJIOBHUAX pPEaTbHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe MCCIIEI0BATEIbCKHE A€l CTBUS:



BIIQJICTh HABBIKAMU Y4€OHO-HCCIIEI0BATEIHCKOW U MPOCKTHOW ACSITETbHOCTH, HABBIKAMH
paspernienus nmpodsieM, CocoOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pelICHUA MPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS

HCIIOJIb30BATL PA3JIMYHBIC BUABI ACATCIIBHOCTHU IO IIOJIYYCHUIO HOBOT'O 3HAHUA, €TI0
HUHTCpHpCTAlUN, HpeO6pa3OBaHI/IIO U IMPUMCHCHHUIO B yqe6HHx CUTyalludaXx, B TOM 4YHUCIIC IIPpHU
CO3JaHUU YYEOHBIX U COLIMAIIbHBIX IPOEKTOB;

(hopMHPOBATh HAYYHBIH TUIT MBIIIJICHUS, BIAJICTh HAYIHON TCPMUHOJIOTHEH, KITFOUEBBIMU
IIOHATUAMU U MECTOJaMMU,

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33J]aud B OOpA30BATEIBHON ACATEIBHOCTH U
JKU3HCHHBIX CUTYyalHAX,

BBIABJIATL MNPUYUMHHO-CICACTBCHHBLIC CBA3HM U AKTYAJIU3UPOBATH 3a4dady, BbIABUIATb
TUIIOTE3Y eé peuiCHusd, HAXOJUTb APTYMCHTHI JId JAO0Ka3aTCJIbCTBa CBOUX YTBep)I(IleHHfl,
3aJlaBaTh [IapaMeTPhl U KPUTEPUU PEIICHHUS;

AHAIIM3UPOBATE TIOJYYCHHBIC B XOA€ PCHICHUA 3aJadu pPE3ylbTaTbl, KPUTHUYCCKHU
OLCHUBATb UX NOCTOBCPHOCTDL, ITPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBHUAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISITh IEJICHANPABICHHBIH MONUCK TEPEHOCAa CPENCTB M CIOCOO0OB JICHCTBHS B
poheCcCHOHANTBHYIO CPEY;

YMETH MEPEHOCHUTDH 3HAHU B IMMO3HAaBAaTCIIbHYIO u IMPAKTUYCCKYHO oOiactu
KHN3HCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEJIMETHBIX 001acTei;

BBIJIBUT'aTb HOBBIC HJCH, NpCjlaraTb OPUTHMHAJIIBHBIC MOAXOJAbl W PCUHICHUSA, CTAaBUTh
poOJIeMBI M 3a/1a4H, JIOTTYCKAIOIUE AlTbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX MHPOpManmu (TEKCcTe y4eOHOTo mocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsIX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTE), aHaIM3UpOBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HopMm
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3amnpochl W MPUMEHSATh pa3IMuHble METOJbl IpPU TMOUCKE U OTOOpe
O6uosnoruueckoi nHGopMaIuu, He0OOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpETaTh OMBIT HCHOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3IMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJBHYIO (QOpPMY MpPEACTaBICHUS OHOIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH $I3bIK B KauyecTBE CpPEICTBA Ipu paboTe ¢ OHOJOrHYecKon
uHpopMaluen: NMPUMEHITh XUMUYECKUE, (PU3NMUecKue M MaTeMaTUYeCKUEe 3HAKH M CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HAaBBIKAMU PACMO3HABAHMS M 3alIUThl HHPOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBJj1aieHNe YHHBEPCATbHBIMA KOMMYHHUKATHBHBIMH /1€ CTBHUSIMM:

1) o6menmue:

OCYILECTBIIATH KOMMYHHKAIIMK BO BCEX cepax KM3HU, aKTUBHO Y4acTBOBATH B JUAJIOTE
WK JIUCKYCCUM TI0 CYIIECTBY OOCYKIaeMOM TeMbl (YyMEHHWE 3aJaBaTh BOIPOCHI, BHICKA3BIBATH
CY)KJIEHHS OTHOCHTEIBHO BBINOJIHEHUS TMpEAJaraeéMoil 3aJadd, Y4YUTBIBATH HWHTEPECHI U
COTJIaCOBAHHOCTD TIO3UIIM JPYTUX YYACTHUKOB JHAJIOTa M TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHUS, MOHMUMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIMKTHBIX CUTYAIMi, yMETh CMSATYaTh KOH(PIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMHU OOIICHUS U B3aMMOJCUCTBHS, MOHUMATh HAMEPEHHS
JPYrUX JIOJIEH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJMBUIYalIbHOW pabOThl Mpu
peleHny OMoJI0ru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJEHCTBYS NP PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JECHCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0TO YjieHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM J1eATENbHOCTH, OPraHUW30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBHS MO €€ JTOCTMIKEHUIO: COCTABJIATH IUIAH JIEMCTBHUM, PACHPENETATH POJIM € Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIIEHMBATh KA4e€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHHUKA KOMAaH/Ibl B OOIIMI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKThI, OLEHUBATh MJIEU C MO3HIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHHE B DPA3NIMYHBIX CHTYalHsAX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh NHUIIMATUBHBIM.

OBj1ajieHie YHUBEPCATbHBIMHU PEryJaTHBHBIMH TeCTBUSIMH:

1) camoopraHu3amusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIA BBIABJICHHS NPOOJEM W WX PEIICHUS B
’KU3HCHHBIX ¥ YICOHBIX CHTYaIUAX;

BBIOMPATh HAa OCHOBE OHOJIOTMYECKUX 3HAHHIA I[€IEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX
JEHCTBUSIX W TOCTYIKAaX [0 OTHOIICHHWIO K JKHBOM MPHUPOJE, CBOEMY 3J0POBBIO M 370POBBIO
OKPYKAOIIHX;

CaMOCTOSITEIbHO OCYIIECTBIIATh MMO3HABATEIBHYIO JEATEILHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBaTH COOCTBEHHBIE 3ajaud B 0O0pa30BaTENbHOM JEATENILHOCTH U
’KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITEILHO COCTABIIATH IIJIaH PELICHUS TPOOIEMBI ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTCHHUH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHAM;

PacIIUPATH PAMKH Y4eOHOTO MMPeJMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHHUH;

Jie71aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATH MPUOOPETEHHBIN OIIBIT,

CMOCcOOCTBOBATh (DOPMHPOBAHMIO W TMPOSBICHHIO [IMPOKOW OBPYIAUIIMH B Pa3HBIX
00J1aCTSX 3HAHWIA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTEbHbIN U KYJIbTYPHBIN YPOBCHb.

2) cAaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsIM, BHOCHUTh KOPPEKTHBBI B JICSITEIHLHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMH [O3HABATEIBHON pe(ICKCUH KaK OCO3HAHUSI COBEPILIACMbIX ICHCTBHI
U MBICJIUTEIBHBIX [TPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHHIA, HCIIOJIb30BATh MPUEMBI pedieKcun
ISl OLIEHKH CUTYAIlUH, BIOOpA BEPHOTO PEIICHHUS;



YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUXKECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;

3) npuHATHE ce0sl U APYrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA,;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;
IIPU3HABaTh CBOE MIPABO U IPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIeIUUUecKre Ui y4eOHOoro npenmera «bronorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCOObI NENCTBUAN 1o OCBOEHHIO, MHTEPIPETALNH
1 IpeoOpa30BaHUI0 3HAHWIA, BUIBI IEITEIFHOCTH 10 TIOTYYE€HHIO HOBOTO 3HAHHS U TPUMEHEHHIO
3HaHUN B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX ¢ Owoslorueil. B mporpamme mpeaMeTHBIE pe3ybTaThl MPEICTABICHBI 1O TOJaM
0o0y4eHwHsI.

[IpenmerHbie  pe3ynpTaThl OCBO€HMsI yueOHoro mpenmera «buonorus» ¢ 10
Klacce JTOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pElIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHUuEe OMOJOTHUYECKUX TEPMUHOB M MOHATUM: KU3Hb, KIIETKA,
opraHu3M, Merabosu3M (0OOMEH BEHIECTB H  MPEBpAllleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alis O KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(perpolyK1iusi), HaCJIEeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3Jarath OWOJIOTHUYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTAallMOHHAas,
LEHTpaJbHAsl JOorMa MoOJIeKysipHor Owosioruu), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBusnoBa) u y4eHus (0 HEHTpax MHOToo0Opa3usi U MPOUCXOKACHUS KyIbTYpHbIX pacTeHuit H.
. BaBunosa), onpeaensiTh TPaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAy4YHOTO MO3HAHMs B OMOJNOTHM: HAOMIOJEHUE U OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUW, OpraHu3anmuss U TMPOBEACHHE OHMOJIOTMYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
MIPEBpAILEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, MJIACTUYECKOI0 M SHEPreTHMYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHHUE NMPUMEHATH MOJIy4YeHHbIE 3HaHUsA JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KHU3HU C IENIbI0 00eCTieueHHs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NPUPOJHON cpene, MOHMMaHHEe HEO0OXOAMMOCTU
UCTIOJb30BAHUS JOCTHKEHUNH COBPEMEHHOM OHONIOTHM M OMOTEXHOJIOTHH Ul paldoHaIbHOTO
IIPUPOIOII0JIL30BAHNUS;



YMEHHUE pelIaTh »JIIEMEHTAPHBIE TEHETHYECKHE 3aJauyd Ha MOHO- W AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIICOBAaHHUE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL IPEACKa3aHusl HacleTI0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JIAOOPATOPHBIE U MPAKTHUYECKHE PadOThI, COOIIONATh MpaBuia Mpu
paboTe ¢ yueOHBIM U Ja00opaTOpPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(OOPMAIHIO OHOJIOTHIECKOTO
COJICpKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC THMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HWH(POPMAIMIO W3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOEHHUS ydeOHOTO Tipeamera «buosorus» ¢ 11 Knacce NOTKHBI
OTpaxarb:

c(OpPMHUPOBAHHOCTh 3HAHUNA O MECTE W pOJIM OMOJIOTMM B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAay4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pPAcKpBIBATh COJEp)KAHWE OHOJIOTHYECKHX TEPMUHOB W TOHSTHH: BHI,
NOMyJsIMs,  TeHO(OHJA,  SBOJIONUS,  ABWXKYIIME  clibl  ((akTopbl)  HBOJIIOLIUH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHHUE, IKOJIOTHYECKHE (PAKTOPHI, IKOCHUCTEMA,
MPOJYLEHThl, KOHCYMEHTBI, pEeIYLUEHTbl, UEeNu NHUTAHMUs, OKOJIOTHYecKas MUpaMuja,
ounoreorieHo3, buocdepa;

yMEHHME Wu3jaraTth Ouojiornyeckue Teopuu (dBostounoHHass Teopuss Y. [lapBuHna,
CUHTETHYECKasi TEOpHUsl ABOJIIOLINU), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojicrsa K.
M. Bbapa, yepenoBaHus IJ1aBHbIX HampaBiieHUH W nyteil sBoonun A. H. CeBepruioBa, yueHust o
o6uoctepe B. 1. Bepnaackoro), onpeaensTh TpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHE BJIaJACTh ME€TOAAaMU HAYYHOI'O ITO3HAaHHS B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OIIMCAaHUC
KHUBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHﬁ, opraHusanuss MW IIPOBCACHUC OHOJIOTMYECKOTO
OKCIICPUMCHTA, BBIIBHKXCHHUE THUIIOTE3bI, BBISABJICHHUEC 3aBUCHUMOCTH MCEXKAY HCCICAYCMbBIMU
BCIIMYMHAMU, 00BsICHEHHE IMOJIYYCHHBIX PE€3YJIbTATOB, HMCIIOJIB30BAHHBIX HAaYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC JI€JIaTh BbIBO/JIbl HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YIbTATOB,

YMEHHE BBIICIATh CYIICCTBCHHbIC IPU3HAKKH CTPOCHHS OHMOJOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISIHN, MPOIYIICHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OHOTCOIICHO30B U IKOCHUCTEM,
O0COOCHHOCTH  MPOIIECCOB:  HACIICJACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHM3MOB, ICHCTBHS SKOJOIMYECKUX (DAKTOPOB Ha
OpraHU3Mbl, IIEPEHOCa BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMAX, aHTPOTIOT€HHBIX H3MEHEHUH
B 9KOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB M OHOr€OXMMUYECKUX ILHUKIOB B
ouochepe;

YMCHHC IMPUMCHATH ITOJTYUYCHHBIC 3HAHUWA UIA OOBSICHEHHSI OMOJIOTHYCCKHUX mpouecCcoB u
HBHGHHﬁ, JJI TIPUHATUS IPAKTUYCCKUX peH_IeHI/Iﬁ B IIOBCEIHEBHOM JKU3HU C LIEIBIO oOecreueHust
0€30IMacCHOCTH  CBOETO 310pOBbd MW 3I0POBBA OKPYXKAIOIIUX HMHeﬁ, CO6J'II-0,I[€HI/I$I HOpM
IrpaMOTHOI'O TIOBCACHUSA B OKp}I)KaI-OH_IeI\/'I HpHpOI[HOfI cpeac, NOHUMAHHC HeO6XOI[I/IMOCTI/I
HCIIOJIb30BAHUA JOCTHKEHUI COBpCMeHHOﬁ OounoJorun JJIsA panruoOHAJIILHOT'O
MIpUPOAOIIOTIb30BAHUS,

YMCHHC PpCUIATH 3JICMCHTAPHBIC OHOJIOTUYCCKHUE 3ala4yu, COCTaBJIATHL CXEMbI IICPCHOCA
BCHICCTB U SHCPI'vU B SKOCUCTECMAX (I_Iel'II/I HI/ITaHI/I}I);



YMEHHUE BBINOIHATH JTAOOPAaTOPHBIEC U MPAaKTUYECKUE paboThl, COOMIOATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh W HMHTEPIPETUPOBATH MH(POPMAIHIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS M3 Pa3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM HMH(oOpMalnMK, HAyYHO-TIONYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
9KOJIOTMYECKHE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO

IMO3UIIUIO;

YMCHHEC CO341aBaTb coOCTBEHHBIE NHCHLMEHHBIE | YCTHBIC COO6IHCHI/I$I,
OMOJIOTMYECKYI0 HMH(QOpMALUIO U3

MOHATUIHBIN anmnapaTr OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

HECKOJIBKUX HMCTOYHUKOB,

00001mas
IPaMOTHO  HCITOJIb30BaTh

Ne || HammenoBanue pa3aenos | KosmmuecTBo yacos ‘ OnekTpoHHbIe (IU(POBbIE)
/T Y T€M MPOTPaMMBbI Beerol|| Kontpomsasie || [Ipaktiieckue 00pazoBaTebHBIC PECYPCHI
paboThl paboTsl

11 |Brosorus xax Hayka I I 0.5 [ https://m.edsoo.ru/7f41c292 |

2 |’KuBble CHCTEMBI U HX https://m.edsoo.ru/7f41c292
OpraHu3anus

3 || Xumuueckuii cocTaB U 8 1 https://m.edsoo.ru/7f41c292
CTPOEHUE KIIETKU

4 |PKusHenesaTeapHOCTh 6 https://m.edsoo.ru/7f41c292
KIIETKU

5 ||PasmMHOXeHHE U 5 1 https://m.edsoo.ru/7f41c292
WHIUBUAYyaIbHOE
pa3BUTHE OPraHU3MOB

6 |[HacnencTBeHHOCTH U 8 https://m.edsoo.ru/7f41c292
W3MEHUYUBOCTD
OpraHu3MOB

7 ||Cenexuusi OpraHu3MOB. 3 https://m.edsoo.ru/7f41c292
OcCHOBBI OMOTEXHOJIOTHH

‘8 HPesepBHoe BpeMs || 1 || H https://m.edsoo.ru/7f41c292

OBILEE KOJIMYECTBO 34 0 4

YACOB I10 ITPOTPAMME

11 knace

No HaumenoBanue KonuuecTBo yacos DOnekTpoHHbIe (ITU(POBHIE)
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/o pazznenoB uteM  |Bceero|| Konrponsasie || [IpakTnueckue 00pa3oBaTENIbHBIE PECYPCHI
IIPOrpaMMbI paboThI paboThI

1 |[OBoiaronmoHHas 9 1 bubmuoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74

2 ||BO3HUKHOBEHHE U 9 0.5 bu6mmoreka [{OK
pa3BUTHEC KU3HH HA https://m.edsoo.ru/7f41cc74
3emiie

3 ||Opraau3msl u ) 1 bubnuorexa [JOK
OKpYIKarolas cpesa https://m.edsoo.ru/7f41cc74

4 ||[CoobrmiecTBa u 9 bubmmoreka [JOK
9KOJIOTHYECKUE https://m.edsoo.ru/7f41cc74
CHCTEMBI

5 ||Pe3epBHOE Bpems 2 bubmmorexa [JOK

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

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [ara nzydyenus DneKTpoHHbIE HU(POBBIC
n/m Bcero || Konrpoususl||[IpakTuuecku 00pa3oBaTeNbHbIE PECYPCHI
€ paboThl € paboThI
1 |buosorus B cuctemMe HayK 1 1.09 https://m.edsoo0.ru/863e6122
https://m.edsoo0.ru/863e632a]]
2 |Metopl MO3HAHUS KUBOH MpUpo kL. [IpakTryeckas 1 0.5 8.09 https://m.edso0.ru/863e6122]]
pabota Ne 1 «Vcrnonp30BaHue pa3IuyHbIX METOI0B
NPU U3y9IeHUH OHOJIOTHYECKUX 0OBEKTOBY
‘3 HBHonoqueCKHe CHCTEMBI, TIPOIIECCHI U UX U3YUYEHUE H || H H 15.09 H https://m.edso0.ru/863e6564]] ‘
4 || XuMmuueckuii cocTaB KJIeTKH. Boaa u MUHEpaIbHbBIC https://m.edso0.ru/863e674e]]
coJH
‘5 HBGJ‘IKI/I. CocraB u cTpocHHE OEIKOB H || H H 22.09 H https://m.edso0.ru/863e6b72]] ‘
6 | DepMeHTH — OHOJOrMUYCCKHE KaTaIU3aTOPBIL. 0.5 29.09 https://m.edso0.ru/863e6b72]]
JlabopaTtopnas padora Ne 1 «M3y4ueHue
KaTaJTMTHIECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMUIIa3bl MK KaTaiasbl)y
‘7 HyrneBoum. JIumu et || || H H 6.10 H https://m.edso0.ru/863e6870]] ‘
‘8 HHYKJ'IGI/IHOBBIC KUCIOTEL. ATD || || H H 13.10 H https://m.edsoo.ru/863e6d5c]] ‘
9 |Ucropus u MeTo bl M3ydeHUs KiIeTku. Kietounas 20.10 https://m.edsoo0.ru/863e6e88]]
TEOPHsI
‘10 HKJIeTKa KaK LeJIOCTHAS KUBAs CUCTEMA || || H H 27.10 H ‘
11 ||[Crpoenue sykaproTHueckoi kieTku. JlabopaTopHast 0.5 10.11 https://m.edso0.ru/863e6ff0
pabota Ne 2 «/3yueHne CTpoeHHs KIETOK PaCTCHUH, https://m.edsoo.ru/863e716c¢]]
’KUBOTHBIX, TPHOOB 1 OaKTEpHil 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIPENapaTax U UX OMHCAHHE
‘12 HOGMeH BEIIECTB WJIK METab0IN3M H 1 || H H 17.11 H https://m.edso0.ru/863e766c]] ‘
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Ne Tema ypoxka ’ KosmmuecTBo yacos ‘ [ara nzydyenus DneKTpoHHbIE HU(POBBIC
n/m Bcero || Konrposssl |[[IpakTuyeckn 0bpasoBaTeNbHbIC PECypCEI
€ paboThI € paboTbI
‘13 HQDOTOCHHTes. XemocuHTE3 H || H H 24.11 H https://m.edso0.ru/863e7c98]] ‘
114 | Dueprerrueckuii oomen I [ I I 1.12 | https://m.edsoo.ru/863e7aae |
15 |PKusueHHbI# UK KIeTKU. [leneHue kieTku. MuTos. 0.5 8.12 https://m.edsoo0.ru/863e7dc4
JlabopaTtopHnast pabota Ne 3 «HaGmrogeHue MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpEnapaTax»
‘16 HEI/IOCI/IHTCS Oenka. Peaknus MaTpUIHOTO CHHTE3a H 1 || H H 15.12 H https://m.edso0.ru/863e796e ‘
‘17 HTpaHCJ'ISIIII/ISI — OuocuHTe3 Oenka H 1 || H H 22.12 H https://m.edso0.ru/863e796e ‘
‘18 HHeKﬂeTquHe (bOPMBI )KU3HU — BUPYCHI H 1 || H H 29.12 H https://m.edso0.ru/863e7540 ‘
19 | ®opmbI pa3MHOKEHHSI OPTraHU3MOB 1 12.01 https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
120 |Meiio3 I 1 [ [ [ 19.01 | https://m.edso0.ru/863e7f4a |
21 |O6pa3oBaHKe U pa3BUTHE MMOJIOBBIX KICTOK. 1 0.5 26.01 https://m.edsoo.ru/863e81b6
OmnonoTBopenue. Jlaboparopuas padora Ne 4
«M3y4yeHne CTPOCHHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
‘22 HI/IHI[I/IBI/II[yaJIBHOC pasBUTHE OPraHU3MOB || || H H 2.02 H https://m.edsoo0.ru/863e8436 ‘
23 |eHeTHKa — HayKa O HACJIEJACTBEHHOCTH U 9.02 https://m.edso0.ru/863e86f2
U3MEHYMBOCTH
24 |3aKOHOMEPHOCTH HACJICJOBAaHUS IPHU3HAKOB. 1 16.02 https://m.edso0.ru/863e8878
MOHOTHOPUIHOE CKPEIUBAHHE
25 | durnOpumHOE CKpenuBaHue. 3aKOH HE3aBUCUMOTO 1 1.03 https://m.edsoo.ru/863e89a4
HACJIeIOBAHUS MTPU3HAKOB
26 ||CreruieHHOE HAacIeI0BaHUE TIPU3HAKOB. 1 0.5 15.03 https://m.edso0.ru/863e8c60

JIaGopatopHas pabota Ne 5 «M3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO U AUTHOPHUIHOTO CKPELIUBAHUS Y
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Ne Tema ypoxka ’ KosmmuecTBo yacos ‘ [ara nzydyenus DneKTpoHHbIE HU(POBBIC
n/m Bcero || Konrposssl |[[IpakTuyeckn 0bpasoBaTeNbHbIC PECypCEI
€ paboThI € paboTbI
‘ ‘npozoq)pmm Ha TOTOBBIX MUKPOIIPEIapaTax» H || H H H
27 |eneruka mona. HacienoBaHue mpu3HaKoB, 1 22.03 https://m.edso0.ru/863e8c60
CLIETUICHHBIX C TIOJIOM
28 |U3menunBocTh. HeHacnencTBeHHAS H3MEHYHUBOCTD. 1 0.5 5.04 https://m.edsoo.ru/863e8efe
JlabopaTtopHnast pabota Ne 6. 3yuenue
MO (DUKAMOHHON H3MEHYMBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI»
29 |HacneactBeHHas M3MEHYUBOCTh. JlabopaTopHas 1 0.5 12.04 https://m.edsoo.ru/863e8efe
pabota Ne 7. «AHanu3 myrauuii y 1po30duisl Ha
TOTOBBIX MUKPOITPEIapaTax»
130 |[Cenernka uenonexa I I I |  19.04 | https:/m.edsoo.ru/863e8d78 |
31 ||Pe3zepBHBIil ypok. O600MIIEHHE TTO TEME 26.04
«HaceiIcTBeHHOCTh M I3MEHUMBOCTH OPraHH3MOB)
|32 ICeneKL[I/I;I KaK HayKa U IpoIecc || || H H 3.05 H https://m.edso0.ru/863e9214 ‘
33 |MeTopl ¥ JOCTHKEHUS CEJIEKIIMNA PACTCHUI U 17.05 https://m.edso0.ru/863e9214
’KUBOTHBIX
|34 HBI/IOTCXHOJ‘IOFI/I}I KaK OTpaciib POU3BOICTBA || 1 || H H 24.05 H https://m.edso0.ru/863e9336 ‘
‘H06aBI/ITb CTPOKY ‘
(OBLLEE KOJIMYECTBO YACOB IO [IPOTPAMME || 34 || 0 | 4 | [ |
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Vwue6nuk. buonorus 10knacc. B.B.Ilaceunnk, A.A. Kamenckuii,A.M.Py6mioB. U3a. Mocksa: "[Ipocsemenne", 2023r.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. ®epepanbuble paboune nporpammsl 1o ouonoruu CO0,2023

2. Koncrpykrop pabouux mporpamm mno 6uosnoruu ,2023

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/863e8d78

https://m.edso0.ru/863e9336]

https://m.edsoo.ru/863e8efe

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