119. PepepanbHasa pabo4yas nporpamMmma no yuyebHomy npeamety "buonorua™
(6a3oBbIN YpOBEHD).

119.1. ®enepanpHas pabodas mporpamma mo yuyeoHomy mpeamery "buonorus” (6a30Bbrit
ypOBeHb) (mpeameTHasi oomacts "EcTecTBeHHO-HAayuHbIE TTpeaMEThI") (J1ajjee COOTBETCTBEHHO -
MporpaMma o 6uoIoruu, OMOJIOTHUs ) BKIIOYAET MOSICHUTENBHYIO 3alUCKY, COIepKaHne 00yueHus,
TJTAHUPYEMBIE PE3YITBTaThl OCBOCHHSI IIPOTPAMMEI TI0 OMOJIOTHH.

119.2. IloscHuTenbHAs 3alMMCKa OTpaykaeT OOLIMe LEeNM U 3a/aud U3y4yeHHus OuoJoruu,
XapaKTEPUCTUKY MCUXOJIOTMYECKUX MPEANOCHUIOK K €€ M3Y4YEHHIO OOydYarolIMMHUCS, MECTO B
CTpYKType yueOHOTo IJlaHa, a TaKkKe IMOIXOJbl K OTOOpY coJep)KaHHs, K OIpeaeleHUI0
IJIAaHUPYEMBIX PE3yJIbTaToB.

119.3. Conpepxanue 0OyYeHHS pACKpBIBa€T COACpP)KATCIbHBIC JIUHUHU, KOTOPHIC
MpeaaraTcs Ui 00s3aTeIbHOTO M3YYCHHUS B KKIOM KIACcCe HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHusl.

119.4. Tlnanupyembie pe3yJlbTaThl OCBOCHHS MIPOTPaMMbl IO OWOJIOTMH BKJIFOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YIIbTATBI 3a BCChb IICPHUOJ 06y‘{CHI/I$I Ha YpPOBHC CPCAHCIO
obmiero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JIOCTHIKCHHS OOYYAOIIErocsl 3a KaXKIbId TOJ
oOy4JeHus.

119.5. NossAcHUTenbHaA 3anucka.

119.5.1. Tlpu pa3paboTke mporpaMmbl IO OWOJIOTHH TEOPETUUYECKYH) OCHOBY IS
OIIpeNieNIeHUs] TMOAX0J0B K (DOPMHPOBAHUIO COAEp)KaHUS yueOHoro mnpenmera "buonorus"
cocraBwin: KoHuentyainpHbsle nonokeHuss ®I'OC COO o B3auMo0OyCIOBIEHHOCTH IIeNei,
COJZIepXKaHMsl, Pe3yJabTaToB OOy4YeHHs] U TpPeOOBaHHI K YPOBHIO IOATOTOBKH BBITYCKHHKOB,
MONIOKEHUsT 00 OOIMX IeNaX W MPUHIMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEeMBI cpenHero obmiero oOpasoBanust B Poccuiickoii deneparuu, a Takke MOJOKCHUS O
crenuduke 6MOI0ruH, €€ 3HaYeHUHU B TO3HAHUH JKUBOM MPUPOJIBI M 00€CTIEUeHNH CYIIeCTBOBAaHUS
yenoBeueckoro oomiectsa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM OIpeIeTIeHbl OCHOBHBIE (DYHKITUU
MIPOrpamMMbI 110 OHOJIOTHUHU U €€ CTPYKTYpa.

119.5.2. Tlporpamma mo OWOJIOTHHU JAaeT MPEICTaBICHUE O IEAX, 00 00Imel cTpaTeruu
0Oy4eHUs1, BOCIUTAHUS ¥ PAa3BUTHUS 00yUarOIINUXCs CpeICTBAMU yueOHOTO ipeameta "buomorus”,
oTpeensieT 00s3aTeNIbHOE IPEIMETHOE COJIEPIKAHUE, €TO CTPYKTYPY, pacipeielIeHUe Mo pa3einam
U TeMaM, PEKOMEHIYEeMYI0 MOCIEeNIOBATENIbHOCTh HM3YUYCHUsI Y4YeOHOr0 Marepuaja C ydeToM
MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeiIbHOrO Mpoliecca,
BO3pACTHBIX 0COOEHHOCTeH oOydarommxcs. B mporpamMme mo OMONIOTHH TaKXKe YYHTHIBAIOTCS
Tpe6OBaHI/I$I K INIAaHUPYCMBIM JIMYHOCTHBIM, MCTAIIPCAMCTHBIM M NPCIMETHBIM pPE3YJIbTaTaM
o0y4eHusi B (GOPMHPOBAHUU OCHOBHBIX BHJIOB yUeOHO-IT03HABATEILHOM JCATEIIHOCTH/yU4eOHBIX
NEUCTBHI 00yYarOIINXCs 10 OCBOSHUIO COJIEpKAHMs OMOIOTHYECKOTO 00pa30BaHusl.

119.5.3. B nporpamme no 6uonoruu (10 - 11 kiaccel, 6a30BbIil ypoBEHb) peain30BaH
NPUHIMIT TPEEMCTBEHHOCTH B M3Y4YEHUH OWoyorum, Onarogapst 4eMy B HEil poCMaTpUBaeTCs
HaNpaBIEHHOCTh Ha pa3BUTHE 3HAHUHM, CBA3AHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHPOBO33PCHUA, IOEHHOCTHBIX OpI/IeHTaLII/Iﬁ JIMYHOCTH, 9KOJIOTHYC CKOI'O MBIIIJIICHUA,
NPEACTaBICHUNA O 3I0pOBOM 0Opa3e JKM3HM W OCepeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [loaTromy Hapsay ¢ U3ydeHHuEM 00IIEOMOIOTHYECKIX TEOPUH, a TAK)Ke 3HAHHUH
O CTPOCHHUH IKHBBIX CHUCTEM PAa3HOTO0 paHra WM CYHNIHOCTU OCHOBHBIX IPOTCKAIOIINX B HHUX
MPOIECCOB B MPOTpaMMe 10 OMOJIOTHH Y/IEICHO BHUIMAHHE MCIIOIb30BAHHIO MOTYYCHHBIX 3HAHUN
B IIOBCEIHEBHOM MXHM3HM JUId DPELICHHUs NPUKIAJHBIX 3a/1ad, B TOM YHCIE: NPOPHIAKTUKU
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HACJEACTBCHHBIX  3a00J€BaHUN  YEJOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMS,
000CHOBaHHUS HKOJIOTHYECKH I1€JIeCO00pa3HOro MOBEIACHUS B OKPY)KAIOIIeld MPUPOTHON cpene,
aHaJu3a BIMSHUS XO3SMCTBEHHOW JIEATEIBLHOCTH 4YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX W
HMCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAHUSA K MPHUKIAAHOW HAIMPaBICHHOCTH YYEOHOTO
npeamera "buonorus" MPOAMKTOBAHO HEOOXOJUMOCTBHIO OOECIICUEHUsST YCIOBHH IS pelIeHUs
OJTHOM M3 aKTyaJbHBIX 3314 IIKOJIHLHOTO OMOIIOTHYECKOT0 00pa3oBaHUs, KOTOpas Mpearnoiaract
dbopMmupoBaHre y OOyYarOMIMXCA CIHOCOOHOCTH aJanTHUPOBATHCS K W3MEHEHUSM JUHAMHUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHUpa.

119.5.4. Tlporpamma 1o OMOJOTMM SBISETCS OPUEHTHPOM [UI COCTaBJIEHUS pabodynx
MIPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM BapUaHT MOCIEA0BAaTENbHOCTH U3YUYEHUS U
CTPYKTYpPBI YUeOHOTO MaTepualia, CBoe BHACHHE IyTe GpopmupoBanus y oOyuarommuxcs 10 - 11
KJIACCOB TPEIMETHBIX 3HAHUM, yMEHHH U CIOCOOOB YyueOHOH HesATEeNbHOCTH, a TaKkKe
METOAMYECKUX PEIICHUN 3a/lad BOCHUTAHUS U pa3BUTUS CPEACTBAaMHU y4eOHOro IpenMera
"Bbuonorus".

119.5.5. buosnorus Ha ypoBHE cpelHero o0Iero oopa3oBaHus 3aHUMaeT BakHOE MecTo. OH
obecrnieunBaeT (popmMupoBaHHE y OOYYArOIIMXCS TPEICTABICHWA O HAayYHOH KapTHHE MUpA,
pacmmpsier 1 0000IIaeT 3HaHUS O KUBOM MPUPOJE, €€ OTIMYNTEIBHBIX MPU3HAKAX - YPOBHEBOM
OpraHu3alliil W HBOJIOLMHU, CO3/AeT YCIOBMS JUIA: IO3HAHUS 3aKOHOB >KUBOW MPUPOJBL,
(dopmMupoBaHUs (PYHKIIMOHATBHOW T'PAaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHoro obpasza
’KHM3HH, SKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KMBOW NPUPOJIE U YEIIOBEKY.

119.5.6. Bonbiioe 3HaucHHE OMOJOTHS MMEET TAKKE JUIA PEIICHHS BOCIUTATCIbHBIX W
Pa3BHBAMOIINX 3a7a4d CPEAHEro O0IIero oOpa3oBaHus, COlUATN3aMU oO0yJarommxcs. V3ydeHne
Ouonoruu obecrneynBaeT ycioBus 11 (GOPMUPOBAHMS MHTEIUIEKTYaJIbHbBIX, KOMMYHHUKAIIMOHHBIX
U UHQOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYyphl, CIIOCOOCTBYEeT HHTErpaluu
OMONOTUYECKUX 3HAHUN C TMPEICTABICHUSIMU M3 OPYTHMX Y4YEOHBIX MPEAMETOB, B YaCTHOCTH,
¢u3uku, xumMuu U reorpapuu. HazBaHHble MOJOXKEHUS O MPEIHA3HAYEHUH y4eOHOTO IpeaMeTa
"buosnorus" coCTaBUIIM OCHOBY JIJIsl ONPE/ICTICHUS MTOIXO0I0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0
CoZIeprKaHMsl, PEJCTABICHHOTO B IIPOTrpaMMe 1o OMOJIOTHH.

119.5.7. Otbop conepxxkanusi ydeOHoro mpeamera '"buomorus" Ha 0a30BOM ypOBHE
OCYILECTBIEH C TMO3ULUH KyJIbTYypOCOOOpa3sHOro IOAX0Ma, B COOTBETCTBHM C KOTOPBIM
oOyyJaronecs: JOMKHBI OCBOMTH 3HAaHMA M YMEHHS, 3HAYMMble JUIsI (OPMUPOBaHHS OOIIei
KyJIbTYpbl, OIpEAEISAIONINEe TOBEJCHHE YEJIOBEKa B OKpY)Kalolled MNpUpOIHON cpene,
BOCTpeOOBaHHBIE B TOBCETHEBHOM )KU3HU U MIPAKTUYECKON JesTenbHOCTH. Ocoboe MecTo B 3TOMH
CUCTEME 3HAaHUN 3aHUMAIOT DJJIEMEHTHl COJIEPXKAHMS, KOTOpBIE CIIy>)KaT OCHOBOM JUId
(opMHpOBaHUS TIPEICTABICHUNA O COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHE MHUpa H
LEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIOCOOCTBYIOUIMX T'yMaHHU3alUU OHOIOTHYECKOro
o0pa3oBaHuUs.

119.5.8. CTpykTypupoBaHUE CoAepKaHMs Y4eOHOTO Mareprala B IporpamMme 1Mo OHOJIOTHH
OCYILECTBJIEHO C Y4E€TOM IPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYMTEIBHBIX OCOOEHHOCTAX
YKUBOU MPUPO/BI, O €€ YPOBHEBOM OpraHU3al[My U HBOJIIOLIMU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuaebHoro npeamera "bruonorus" BeICICHBI CIeIyOIINE COIepKaTelbHble TMHUM: "Bbronorus kak
Hayka. Metoael HaydHoro mo3HaHus", "KieTka kak Owosnornyeckas cucrema’, "Opranusm Kak
6uonoruueckas cucrema”, "Cucrema 1 MHOrooOpasue opranndeckoro mupa', "IBooLus JKUBOK
npupobl", "OKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH .

119.5.9. Lenp uzydenus yueonoro npeamera "buonorus" Ha 6a30BOM ypOBHE - OBJIaJICHUE
o0Oy4aronMMHCsS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHU3alliu >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOpPETCHHE YMEHUI HCIIOIb30BaTh ATU 3HAHUS JJIsi TPAMOTHBIX JICHCTBHI B



OTHOILIEHUU OOBEKTOB KUBOU MPUPOJIBI U PELICHUS Pa3INYHbIX )KU3HEHHBIX TPOOIIEM.

119.5.10. JocTrkenue 1eiu uzydeHus yueOnoro npeamera "bruonorus" Ha 6a30BoM ypoBHE
o0ecreunBaeTCs pELIEHUEM CIICIYIOIUX 3a1a4:

OCBOEHHE 00YYaIOIIUMHUCS CUCTEMBI 3HAHUN 0 OMOJIOTMYECKUX TEOPUSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWiaxX, CIyXalluX OCHOBOW Uil  (OpPMHUPOBAHUS
NPEACTABICHU O €CTECTBEHHO-HAy4YHOW KapTMHE MHpa, O METOJaX HAy4YHOrO IIO3HAHWI,
CTPOEHUHU, MHOTroOOpa3sMH U OCOOCHHOCTSAX >KUBBIX CHUCTEM pPa3HOIO YPOBHSI OpTaHU3allMH,
BBIJIAIOIINXCS OTKPBITHSIX M COBPEMEHHBIX UCCIIEIOBAHUAX B OMOIOTUH;

¢dopmupoBaHue y OOyYaromUXCsl IO3HABATEIbHBIX, WHTEJUIEKTYAJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B IMpoliecce aHalIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMU HAyYHBIX B3IVISIOB,
WJed ¥ TOJIX0/I0B K U3yUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allnu;

CTaHOBJIEHHE Y 00yUaromuxcs 001eH KynbTypbl, PyHKIIMOHAIEHONW IPAMOTHOCTH, Pa3BUTHE
yYMEHUI OOBSICHATH M OIICHUBATD SIBICHUSI OKPYKAIOIIETO MUPA KUBOH MPHUPOIBI HA OCHOBAaHUU
3HAaHUH U OMBITA, OIYYEHHBIX IPH U3y4YE€HHH OMOJIOTUH;

¢dopmupoBanue y oOy4aromuXcsi yYMEHHH HIUTIOCTPUPOBATh 3HAYEHUE OMOJIOTHMUYECKUX
3HaHUH B TPAKTHUECKOW JEATEIPHOCTH 4YEIIOBEKA, PA3BUTHU COBPEMEHHBIX MEIHIIMHCKUX
TEXHOJIOTUH U arpOOHMOTEXHOJIOTHIA;

BOCIIUTAHUE YOEKJAEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >XHBOW IPHPOIbI,
HE00X0MMOCTH OEpPEKHOT0 OTHOIIEHUSI K HEM, COOIIONEHUS STUUECKUX HOPM P NPOBEICHUU
OMOJIOTUYECKUX HCCIIEeI0BaHUM;

OCO3HAHHME IIEHHOCTH OWOJOrMYECKUX 3HAHWH /sl MOBBIIMICHUS YPOBHS 3KOJIOTHYECKON
KYJBTYPBI, U (QOPMHUPOBAHUSI HAYyYHOTO MUPOBO33PEHUS;

IMPUMECHCHUEC HpI/IO6peTeHHI)IX 3HaHUU " YMGHI/Iﬁ B HOBCC}IHCBHOﬁ JKN3HU TJIAd OLCHKU
MOCJIE/ICTBUI CBOCH JEATEIILHOCTA TI0 OTHOLICHHIO K OKpYKalolleld cpejie, COOCTBEHHOMY
3I0POBBIO, 00OCHOBaHUE M COOIOIEHNE Mep TPODUITAKTUKY 3a00ICBAHHIHA.

119.5.11. B cucreme cpemnero obdmiero obpazoBanus "buonorus", nydaemas Ha 6a30BOM
YPOBHE, SBIISETCS 00sS3aTCNbHBIM YYCOHBIM TPEJAMETOM, BXOISIIMM B COCTaB IMPEIMETHOMN
obnactu "EcTecTBeHHO-Hay4HbIE IPEAMETHI".

O6m1ee ynciIo YacoB, pEKOMEH/I0BAaHHBIX JIJIs1 U3y4YeHUs Orosoruu - 68 vacos: B 10 kiacce -
34 gacos (1 wac B Henemo), B 11 kiacce - 34 yacos (1 yac B Heneo).

119.6. CoaepxaHue obyyeHus B 10 knacce.
119.6.1. Tema 1. buonorus kak Hayka.

buonorust kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU WU JAPYTUMHU
€CTeCTBEHHBIMH HayKaMu, (uiiocopuei, ITHKOW, ICTETUKOWM W mpaBoM. Ponb Ouomoruu B
(hopMupOBaHUU COBpEMEHHOW HayYHOU KapTUHBI Mupa. CucTeMa OMOIOrMYeCKUX HayK.

Mertozpl TO3HAHUS JKUBOM MPUPOJB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHKUe, U3MEPEHueE,
KJ1accU(pUKanus, MOAECIUPOBAaHUE, CTaTUCTHUECKAst 00pabOTKa JaHHBIX).

JlemoHCcTparuu:



[Toptpetsr: U. Hapsun, I. Menaens, H.K. Konbuos, [x. Yorcon u @. Kpuk.
Tabnuubl u cxeMbl: "MeTonbl MO3HAHUS KUBOW MPUPOBI".
JlabopatopHbIe U MpaKTUYECKUEe PAOOTHI:

[Ipaktueckass pabora N 1. "Hcnomp3oBaHWe pa3lIUYHBIX METOJOB MpPH H3YYEHUU
OHoNornuecKknx 00bEKTOB" .

119.6.2. Tema 2. )KuBble CUCTEMBI U UX OpraHU3ALIMSL.

JXKusble cucteMbl (OMOCUCTEMBI) KaK peAMET U3ydeHust Ononoruu. OTan4ne )KUBbIX CUCTEM
OT HEOPraHUYECKON MPUPOJIBL.

CpoiicTBa OumocwcTeM W UX pa3HOoOOpaswe. YPOBHH OpraHU3alud OWOCUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIA,  TKaHEBBIM, OpraHU3MEHHBIH, MOMYJISILITUOHHO-BUA0BO,
9KOCUCTEMHBIN (OMOTEOIEHOTHYECKUH ), OMOCHEPHBIN.

JleMoHcTpanuu:

Tabmuupbl u cxembl: "OCHOBHbIE MpHU3HAKU XKU3HU", "YPOBHU OpraHu3alu >KUBOMN
npupobl'".

O6opynoBanue: Mmonenb Monekynsl JJHK.
119.6.3. Tema 3. XuMHU4YeCKUN COCTaB U CTPOCHUE KIIETKHU.

XuMHAYECKHI cOCTaB KJICTKH. XUMHUYECKHUE DIIEMEHTHI: MAaKpO3JICMCHTBI, MUKPOJJICMCHTEI.
Bomaun MUHCPAJIBHBIC BEIICCTBA.

@OyHKIMH BOJbl U MUHEPAJIbHBIX BELIECTB B KiieTke. [loanepxanue ocMoTHUECKOro OaaHca.

benku. CocraB u crpoeHne 0eIKOB. AMHUHOKHCIIOTHI - MOHOMEpHI OenikoB. He3amMeHuMbIe 1
3aMEHHMbIE aMUHOKHUCIIOThI. AMHUHOKHUCIIOTHBINA COCTaB. YPOBHH CTPYKTYpPbI OSIIKOBOM MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAs, TPETUYHASI M YETBEPTUUHAS CTPYKTypa). XUMHUECKHE CBOICTBA OEJIKOB.
buonornueckue GyHKITMN OEITKOB.

®epmeHTHl - OHonornyeckue karanauzaropbl. CrpoeHue ¢epMeHTa: aKTHBHBIH LIEHTD,
cyocrparHast  cnenuduuHocts. Kodepmentsl. Butammubel.  Otamuus  gepMeHTOB  OT
HEOPraHUYeCKHUX KaTaJau3aTopoB.

VYriieBoapl: MOHOCAXapuIsl (INIOK03a, pubo3a u J1e30Kkcuprdo3a), aucaxapuabl (caxaposa,
JaKTo3a) W ToNucaxapuipl (Kpaxmals, TDIUKOTeH, LeJUTioNo3a). buonorunueckue QyHKIHMH
YIJIEBOJIOB.

Jlununel:  Tpunmmuepuabl, Gochomunuasl, crepoussl.  [uapodunbHO-ruaApodoOHBIE
cBoiicTBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB M JIMIUJOB Kak
HCTOYHHUKOB YHEPTHH.

Hyxneunnossie kucnorel: JIHK u PHK. Hykneoruasl - MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkyu JJIHK. Crpoenne u pynkunu PHK. Bugst PHK. AT®: ctpoenne n GpyHKImu.

[{uTonorus - Hayka o kieTke. KiueTounas Teopus - mpuMmep B3auMoJeicTBus ujieil u haktoB
B Hay4YHOM IO3HAaHUU. MeTObI N3y4EeHUs KIETKU.



Knerka kak nenoctHas >xuBas cucrema. OOIue NpU3HAKY KJIETOK: 3aMKHYyTasl Hapy)KHas
MeMmOpaHna, monekyisl JJHK kak renernueckuii annapar, cucreMa cCUHTe3a Oenka.

Tunsl KJIETOK: JyKapuoTHUecKas M Ipokapuorudeckas. (OcoOEHHOCTH CTpOEHUs
npokapuotTnyeckon kietku. Knerounas crenka 6akrepuil. CTpoeHHEe 3yKapHOTUUYECKON KIIETKU.
OCHOBHBIE OTJINYHS PACTUTEIBHOM, )KUBOTHON M IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK - KIETOYHAs CTCHKA, TIIMKOKAIMKC, WX (YHKIIHH.
[Inasmarnyeckass memOpana, ee cBoiictBa W ¢yHKumu. l[luTommasmMa W ee OpraHoOUbI.
OnnomeMOpanHubie opranouasl kietku: DIIC, anmapar [onbmku, muzocomsl. [TomyaBToHOMHBIE
OpraHOMAbl KJIETKA: MUTOXOHAPUH, TIacTuabl. [IporncxoxaeHre MUTOXOHAPUI U mnacTua. Buast
mmactua. HememMOpaHHbIE OpPraHOWIBI KJIETKWA: PHOOCOMBI, KJICTOYHBIA IIEHTP, LEHTPUOIH,
PECHHUYKH, )XT'yTUKUA. OYHKIIMN OPTraHOMI0B KJIETKH. BKitoueHusl.

Snpo - perynatopHslil 1eHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa, Kapuoria3zma,
XPOMATHUH, SIAPBIIIKO. XPOMOCOMBI.

Tpancnopt BEMIECTB B KIIETKE.
JleMoHCcTpanuu:

[Toprpertsr: A. JleBenryk, P. I'yk, T. llIBanu, M. Illnelinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknun, K.M. bap.

Huarpammbl:  "Pacnipenenenne XMMHYECKHMX JJIEMEHTOB B  HEXHUBOM  mpupoze",
"PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B *KUBOM mpupose".

Tabmumer m cxemsl: "llepuomnueckass Tabnmuia XuMudeckux syeMeHToB", "CTpoeHue
MoJsekynsl Bozpl", "buocunres Genka", "Crpoenue monekynsl Oenka", "Crpoenue ¢epmenTa',
"Hyxkneunossle kuciorsel. JJHK", "Crpoenne monekynsl AT®", "CrpoeHne 3ykapuoTHYECKOM
kietkn', "Crpoenue xuBoTHOM kieTku", "CrtpoeHme pactutenbHol kietku'", "CrpoeHue
npokapuornyeckon kiuetku", "Crpoenue sapa kinetku', "Ymesons!", "JIunumaer".

OO6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBAaHWE Ui TPOBEACHUS HAOIIONCHHIA,
M3MEpEeHHH, IKCIEPUMEHTOB, MHUKpPOIIpenapaTbl pacTUTEIbHBIX, KUBOTHBIX M OaKTepHUalbHBIX
KIIETOK.

JlaGoparopHble U TPAKTUYECKHE PAOOTHI:

JlabopatopHast pa6ora N 1. "M3yueHue KaTaquTUUECKOW aKTUBHOCTH (epMEeHTOB (Ha
MpUMEpe aMHJIa3bl WK KaTaiasbl)'.

Jlaboparopnas padora N 2. "M3yueHne cTpOCHUS KIETOK PACTEHUH, )KUBOTHBIX U OaKTepuid
10JT MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpeIaparax U Ux onucanue".

119.6.4. Tema 4. XXKusHenesITeIbHOCTD KIIETKH.

OOMeH BemecTB, WK METa00TU3M. ACCUMIIISIINS (TNIACTUYIESCKUI OOMEH) U TNCCUMUITSITIHS
(oHepreruyeckuil OOMEH) - JBE CTOPOHBI €IUHOro mpouecca Mmeradonusma. Ponb 3akoHOB
COXpaHEHUs BELECTB M SHEPIHH B IOHUMAHUU METaboIn3Ma.

Tunbl oOMeHa BewiecTB: aBTOTPOQHBIN U rereporpodHbii. Ponabs (epmeHTOB B 00MeHe
BEIIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.



®dorocunte3. CBeroBas u TemHOBas (a3el ¢oTtocunre3a. Peakiuu (orocuHTE3A.
DddexTuBHOCTH poTOCHHTE3a. 3HAUeHUE POTOCUHTE3a IS )KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a IJIsl KWU3HU Ha
3emue.

DOHepreTuveckuii 0OMeH B KJIeTKe. Paclienienne BemecTB, BbIICICHUE U aKKYMYJIHPOBaHHE
SHEPTHM B KIETKE. OTambl YHEPreTHUYEeCKoro oOmeHa. [mukonus. bpokenwe u ero BUBL
KucnoponHoe okucieHue, WM KJIETOYHOE jbixaHue. OKuciurenbHoe (ochopuampoBaHue.
D PeKTUBHOCTH SHEPTETHIESCKOTO OOMEHA.

Peakuun wmarpuyHoro cuHre3a. lenermueckas wuHpopmauus u JHK. Peanuzanus
TeHeTHYeCKo WH(OpMaIMu B KJIeTKe. | eHETMUeCKU KOJ M €ro CBOWCTBA. TpaHCKpHUIIIHS -
Mmarpuunblii cunte3 PHK. Tpancnsanus - Ouocunrtes Oenka. Jrtansl Tpancmsiuud. KoaupoBanue
aMHHOKHUCIIOT. Poitb pubocom B GrocuHTE3e Oernka.

Hexnerounsie Gpopmel xku3au - Bupychl. cropust otkpeitust BupycoB (.M. IBanoBCKMiA).
OCOOEHHOCTH CTPOEHHUS M KM3HEHHBIM LUK BUpycoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M YEJIOBEKA, BbI3bIBacMble BHpycaMmu. Bupyc nmmyHonedpunura yenoseka (BUY) -
Bo3Oyautens CIIM/la. OOparHas TpaHCKpumimus, peBepraza W wuHTerpasa. IIpodunaktruka
pacrpocTpaHeHHsl BUPYCHBIX 3a00J1€BaHUH.

JleMoHCTpanuu:
[Toptpetsr: H.K. Konsnos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuue! u cxemsl: "Tunel nutanus", "Merabonusm", "MuTtoxonapus'", "IHepreTuaecKuit
obomen", "Xnopomnact", "®orocunres", "Crpoenne JHK", "Crpoenne u QpyHKIHMOHUpOBaHKE
rena", "Cunre3 Oenka", "l'enermueckuit xon", "Bupycel", "bakrepuodaru", "Crpoenue u
xu3HeHHbIH nuki Bupyca CIIM/la, 6akrepuodara”, "Pemmukanms JTHK".

O6opynoBanue: moxaenu-ammuinkanuu "Yasoenne JIHK w Tpanckpunmums”, "buocunrte3
oenka", "Ctpoenue knetku", moaenb cTpykrypsl JJHK.

119.6.5. Tema 5. Pa3MHOXEHUE U MHAUBUYAJIbHOE Pa3BUTUE OPTAHU3MOB.

Knerounslii 1mMKI, WIM SKM3HEHHBIH IWMKI KieTku. MHTepdasza m muto3. Ilpomeccsl,
nporekarone B uHTEepdaze. Pemnukauus - peaxius marpuuHoro cunresa /IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaboOp - KapuOTUIl. JMIUIOMAHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. L{uTonornyeckne OCHOBBI Pa3MHOKEHHSI M MHIAMBHYaJbHOTO Pa3BUTHS
OpraHU3MOB.

[enenue kinerku - Muto3. Craauu Muto3a. [Iponeccel, npoucxoasiye Ha pa3HbIX CTaaAUIX
MUTO3a. bruonornyeckuii CMbICII MATO3a.

[IporpamMmmupyemasi rubesnb KJIETKH - alonTo3.

cDOpMBI Pa3SMHOXCHHUS OPIraHU3MOB! 0ecrojioe U MOJI0BOE. BI/I,I[BI OGecmooro Pa3SMHOXCHHA:
JACICHUEC HaABOC, INOYKOBAHHEC OAHO- M MHOI'OKJICTOYHBIX, cnopooGpa30}3aHHe, BCIr€TaTUBHOC
PAa3MHOXKCHHUC. I/ICKYCCTBCHHOC KIIOHUPOBAHUEC OPTraHU3MOB, €TI0 3HAYCHUC JI1 CCIICKIUH.

ITonosoe Pa3MHOXCHHUC, €I'0 OTIIMYHA OT Oecmooro.



Meiio3. Craguu wmeiiosza. Ilpomecchl, mpoucxondiiye Ha craausx Mmeio3a. IloBeneHnue
xpomocoM B Metioze. Kpoccunrosep. bronorudeckuii cMbICT U 3HaU€HUE Mei03a.

['amerorenes - mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y XHBOTHBIX. [10IOBBIE Kene3bl:
CEMEHHHUKU U sAuyHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJOBBIX KIETOK - rameT (CrepMaro3ouf,
siflleksieTka) - crmepmaroreHe3 u  ooreHe3. (OCOOCHHOCTHM CTPOCHUS SUIEKICTOK U
cnepmaro3zonioB. Omionorsopenue. Ilaprenorenes.

NuuBuayanbHOe pa3BuTUe (OHTOreHe3). OMOpHUOHaAIbHOE pa3BUTHE (3MOpUOreHe3). DTarnbl
SMOPHOHANIBHOTO Pa3BUTHS y TTO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHUE, TaCTPYIALIUs, OPraHOTEHES.
[TocTamOproHanbHOE pa3BuUTHE. THUMBI MOCTAIMOPUOHAIBLHOTO Pa3BUTHA: NPSAMOE, HEMpsIMOe
(mmuunHOYHOE). BrustHME cpenmbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIC BHI3BIBATH
BPOXJICHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuid. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuU
pa3BUTHSL.

JlemoHcTparuu:

Tabmuupsl u cxembl: "@OpMbI pa3sMHOXKEHHsT opranuzMoB", "J[BoilHOE OIUIOOTBOpEHHE Y
LIBETKOBBIX pacTeHuil", "BereraruBHoe pazmHoxeHue pacteHuil", "Jlenenue kinetku Oakrepuil'”,
"Ctpoenue mnonoBbix kieTok", "Crpoenne xpomocombl”, "Knerounsid nukn", "Penmukanus
JIHK", "Muro3", "Meiio3", "[Ipsmoe u HenpsiMoe pa3zsutue", "['aMeTorenes y MIIEKOUTAIOIINX U
gyenoBeka', "OCHOBHEIC CTaAUU OHTOreHe3a".

OOGopynoBaHHue: MHUKpPOCKON, MHKporpenaparbl "CrnepMaTo30uibl MJIEKOIHMTAIONIET0",
"Sinexnerka miiekonuraromero”, "Kapnokunes B K1eTKax KOpellKa JiyKa', MarHUTHasi MOJIEIb-
anmuukanus "Jlenenue kietku'", moaens JJHK, Monens MeradazHoi XpOMOCOMBI.

JlaboparopHble U pakTUYeCcKrue padoThI:

JlaGoparopnast pabora N 3. "HaOmrogenue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKpoIpenaparax".

Jlabopatopnast pabora N 4. "M3yueHue CTpOEHHUS TMIOJOBBIX KIETOK Ha TOTOBBIX
MHUKporpenaparax".

119.6.6. Tema 6. HacinencTBEHHOCTh U M3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer wu 3amaum reHeTwku. Mcropusi pa3BUTHS TE€HETHUKH. Pollb LUTOIOTMUA H
SMOPHUOJIOTUYU B CTAHOBJICHUH T€HETHKHU. BKi1aj poCcCUICKUX U 3apyOeKHBIX YUCHBIX B Pa3BUTHE
TeHeTUKA. MeToapl TeHEeTUKH (THOPHUAONIOTHYECKUM, ITUTOTCHETUYECKUM, MOJIEKYISPHO-
reHeTrudeckuii). OCHOBHBIC TEHETHYCCKHUE TTOHATHS. [ eHeTnYecKasi CHMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAcCJIEJJOBaHHsA  IPU3HAKOB,  ycTaHOBIEHHbIe I.  MeHnenem.
MosnorubpuaHoe cKpenpBaHue. 3akoH eIMHO00pa3usi THOPUIOB MepBOro nmokoneHus. [Ipasuino
JOMUHUPOBaHUs. 3aKOH pacilerieHus mpu3HakoB. [ unoresa ynctorsl ramer. [lonHoe u HemonHoe
AOMHUHHUPOBAHHC.

JuruOpunHoe  ckpeniyBaHue. 3aKOH  HE3aBHUCHUMOIO  HACJIEJOBAHUSI  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI IAUTMOPUAHOTO CKpEIMBaHMs. AHaIM3MPYIOLIEe CKpelUBaHUE.
Vcnonb30BaHNe aHAIU3UPYIOLIETO CKPEIIMBAHUS JUIS OTPE/ICICHUS TEHOTHIIa OCOOH.



CueruieHHOe HacienoBaHuWe Tpu3HakoB. Pabora T. Moprana 10 CIEIUIEHHOMY
HacJIeJOBaHUIO TeHOB. HapyIieHue crernieHus reHoB B pe3yabTraTe KpOCCHHTOBepa.

XpoMOCOMHasi TEOpUsI HACJIEICTBEHHOCTU. [ eHeTHUeCKUEe KapThI.

I'enernka mona. XpoMOCOMHOE OIpeaeiIeHrne moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHbIe Opranu3Mbl. HacinenoBanue mpu3HaKoB, CLHETIIICHHBIX C ITOJIOM.

W3MeHunBOCTh. Buibl H3MEHUNBOCTH: HEHACIIEICTBEHHAS 1 HAacIeACTBEHHAas. Poib cpenpl B
HEHACJIEJICTBEHHON H3MEHYMBOCTH. XapaKTepUCTUKa MOAU(PUKAIUOHHON H3MEHYUBOCTH.
Bapuanuonssiil psa v BapuanuoHHas kpusas. Hopma peakuuum npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIE MTPU3HAKU U UX HOpMa peakuuu. CBOHCTBa MOJU(PHUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBenHas, M IeHOTHIIMYECKAs, H3MEHYHMBOCThL. KoMOMHATUBHAS HM3MEHUHMBOCTD.
Meiio3 u TIONOBOM TpolecC - OCHOBA KOMOWHATHMBHOM W3MEHYMBOCTH. MyTalMOHHAs
n3MeH4YnBOCTh. Kiaccuukanuss MyTanuii: T€HHbIE, XPOMOCOMHBIEC, T'eHOMHBbIC. YacTrora
MPUYHUHBI MyTanuid. MyTareHHbIe (aKTOPBL. 3aKOH TOMOJIOTUYCCKUX PSIOB B HACIICICTBCHHOU
m3MmenunBoctr H.M. BaBuiona.

BHGH,Z[epHaSI HaCJICACTBCHHOCTh U UBMCHYUBOCTD.

IT'eneruka d4eoBeka. KapI/IOTI/IH YCJIOBCKaA. OCHOBHBIC METOAbI T'CHCTUKHN YCIOBCKA.
TeHEeaJOTUYeCKUi, ONM3HENOBBIN, [UTOTCHETHYCCKUN, OHMOXUMHUYECKHH, MOJIEKYISPHO-
reHeTudyeckuii. COBpEMEHHOE ONpEIEICHHE TE€HOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMpOBaHUE, B ToM uucie ¢ nomoiipio [I1[P-ananu3a. HacnenacrBenHsie 3a0oseBaHus
YeJoBeKa: TeHHbIE 00JIe3HU, 00JIE3HH C HACEACTBEHHOM TPEIPACIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue U reHeparuBHbie MyTanuu. CTBOIOBBIE KIETKU. [IpUHIIUTIBI 30POBOTO
oOpa3za >KW3HH, JUATHOCTHKH, NMPO(HMIAKTUKA W JICYCHUS TCHETUYeCKUX OonesHel. Memuko-
TCHECTHUYCCKOC KOHCYJIBTUPOBAHHEC. 3HayeHue MGJIPIHI/IHCKOﬁ ICHECTUKU B NPCAOTBPAIICHHU U
JICYCHUY TCHETUYCCKUX 3a00ICBaHMI YeIIOBEKA.

JleMoHCTpanuu:

[Toprpersr: I. Mennens, T. Mopran, I. ge ®puz, C.C. YerBepukos, H.B. Tumodeen-
PecoBckuit, H.1. BaBunos.

Tabmumpsl U cxembl: "MOHOTHOPHIHOE CKpELIMBAHUE M €r0 IUTOTeHeTHYecKas OCcHoBa'",
"3aK0H pacIIeTUICHHS U €ro IIUTOreHeTHIecKast ocHOBA", ""3akoH uncToThl ramet", " JIurubpugHoe
ckpemuBanue", "lluTomoruueckue OCHOBBI TUTHOpHIHOTO  cKpemuBaHus", "Meiioz",
"BzaumogeiicTBue ajuienbHbIX reHOB", " eHeTuUecKrue KapThl paCTeHH, >)KUBOTHBIX U YeJIoBeKa",
"T'enernka momna", "3aKOHOMEPHOCTH HACleOBaHUsA, CLEIIeHHOTo ¢ monoMm", "Kapuotums
yenoBeka © OKUBOTHBIX', "Bumel wm3meHumBoctu", "MomudukanmoHHas HW3MEHYUBOCTH',
"HacnenoBanue pesyc-dakropa", "[eneruka rpynn kposu", "MyTallmoHHass HU3BMEHUYUBOCTB".

O6opynoBanue: Moxaenu-anmukanuu "MoHornOpuaHoe ckpenuBanue', "HemomHoe
nomuaupoBanue", "JluruOpuaHoe ckpenuBanue", "IlepekpecT XpoMmocom'", MHUKPOCKON U
Mukponpenapar "/Ipozoduna" (Hopma, MyTanuu (HOpMbI KPHUIBEB M OKPACKU Telna), repoapuit
"T'opox moceBHOI".

JlaGopaTopHbie U MpaKTUYECKUE PaOOTHI:

JlaGoparopHast pabora N 5. "U3yueHue pe3ynbTaroB MOHOTMOPUIHOTO U AUTHOPHIHOTO
CKpeIIMBaHus y Ap030( MBI Ha TOTOBBIX MUKpompenaparax".



JlabopatopHast pabora N 6. "H3ydyenne moauuKarmOHHOW W3MEHUYUBOCTH, MTOCTPOCHUE
BapUAI[MOHHOTO PsiZia U BAPUAIIMOHHON KPHUBO#'".

Jlaboparoprass pabora N 7. "AHanu3z wMyTanmwid |y Apo30QIIBI HA TOTOBBIX
MUKpoIpenaparax".

[Tpaktuyeckas padora N 2. "CocrapieHue U aHajau3 poAOCIOBHBIX YelloBeka'.
119.6.7. Tema 7. Cenexuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U MPOIECC. 3apOXKIAEHUE CENeKIUu U aomectukamnus. Yduenue H.U.
BaBmiioBa 0 I1EHTpax MPOUCXOXKIEHUS M MHOTo0Opas3usi KyIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUSA JOMAIITHUX JKUBOTHBIX. COpT, nopoaa, miraMm.

CoBpeMeHHbIE METOAbI CeleKUMU. MaccoBbli U MHIUMBUIYaJbHBIA OTOOPHI B CEJIEKIIMH
pacTeHMi U KHUBOTHBIX. OLleHKa 3KcTepbepa. BIN3KOpoACTBEHHOE CKpelMBaHUE - WHOPHIMHIL.
Yucras nunus. CkpelyBaHue YUCThIX TuHU. [erepo3uc, nim rudpunnas cuina. HepoacrsenHoe
CKpemmBaHue - ayTOpuauHr. OTnaneHHass ruOpuAM3anUs W ee ycrnexu. VCKyCCTBEHHBIH
MyTareHe3 W IOJy4YEHUE IONMUILUIONA0B. JIOCTH)KEHUS CEJNEKIMM PACTCHHMM, XUBOTHBIX U
MHUKPOOPIraHU3MOB.

buorexHomorus kak oTpacib NPOU3BOACTBA. [E€HHas HHKEHepus. OTamlbl CO3JaHHS
pexomOunantHo JIHK wu TpancrenHbix opranusMoB. Kiertounas wmxeHepus. KieTouHbie
KyJBTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHME pacTeHUil. KioHHpoBaHNE BBICOKOIPOMYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OKOJOTHYECKWE U ITHYeckue mnpobdmemsl.. MO -
TeHEeTUYeCKU MOIU(UIIMPOBAHHBIE OPTraHU3MBI.

JleMoHcTpauuu:
IToprpersr: H.. Basuiios, .B. Muuypumn, I'./I. Kapriedenko, M.®@. 1BaHOB.

Tabmumer u cxembl: kapta "LIeHTpBl TPOMCXOXKIEHUS W MHOTOOOpa3vs KYJIBTYpPHBIX
pactenuii", "Ilopogsl nomamHux >kuBOTHBIX', "Copra KynbTypHbIX pacreHuit”, "OtnaseHHas
rubpuam3arusa”’, "Paborel akamemmka M.D. Heanosa", "llomummommus', "OOBEKTHI
ouorexHonmorun", "Kierouneie KyabTypbl W KioHupoBaHue", "KoHcTpyupoBaHue M TEpeHOC

T€HOB, XPOMOCOM".

OO6opynoBaHue: MYISDKH ITUIOJIOB M KOPHEIUIONOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repdapuii "CenbCcKoX0351iCTBEHHbIE pacTeHUs "

JlaboparopHbie U MpakTUYeCKrue padoThI:
Okckypeust "OCHOBHBIE METOJBI U JIOCTUKEHHUS CEJIEKIIMU PACTEHHM M KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (DepMy, COPTOMCHBITATENIbHBIM y4acTOK, B TEIUIMYHOE
X035HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOI'O LIEHTpa)".

119.7. CopepxaHue obyyeHus B 11 knacce.
1 4ac B Henento, Bcero 34 yaca, U3 HUX 2 Yaca - pe3epBHOE BpeMsi
119.7.1. Tema 1. DBomtonMOHHAsT OMOIOTHSI.

[IpeanochlIky BOBHUKHOBEHUS YBOIOIIMOHHON TEOPUHU. DBOIIOIIMOHHAS TEOPHS U €€ MECTO
B Ouonorun. BiusHue 3BOMIOIIMOHHON TE€OpUH HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.



CBuperenbcTBa 3BOMONKH. [1aleOHTONOrHYECKHUE: TTOCIIEI0BATEILHOCTD TOSIBIICHHUS BUIOB
B MAJCOHTOJIOTHYECKOW JICTOMHCH, TepexoaHbie (opmbl. buoreorpaduueckue: CXOACTBO H
paznuuaue dayH U GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOIOTUYECKHE: CXOJACTBA W PA3IWYUs 3MOPHOHOB PAa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHAE: TOMOJIOIMYHBIE, AHAJIOTUYHBIC, PYAMMEHTAapHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUECKHE: CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METAa00JIMYECKUX MMyTEH y BCEX OPTaHU3MOB.

OBomonmonHass teopust Y. [lapBuHa. [Ipeamochuiki BO3HUKHOBEHHWS JapBUHHU3MA.
JIBuKyiue Ccuiabl  JBOMIONMH  BUIOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOIpeaesieHHas H3MEHYHBOCTh, Oopb0a 3a CyIIeCTBOBaHHE,
€CTEeCTBEHHBIN O0TOOD).

Cunrernueckas teopust aposronnu (CTD) u ee 0CHOBHBIE TOTOXKEHHUS.
MuxkposBontorus. [Tomynsiims Kak eTMHULA BUIA U BOITIOLUH.

JBrxymue cuibl ((akTophl) ABOIIOLNUU BUAOB B Ipupone. MyTallMOHHBIA MpOIECC U
KOMOMHATHBHAsA U3MEHYMBOCTD. [TomynsiionHbIe BOJIHBI U Ipeii¢ reHoB. M30ma1us 1 MUTpanus.

EcrecTBenHsblit 0TOOD - HanmpaBsAoIIHiiA GaxTop 3BoonHA. GOPMEI €CTECTBEHHOTO O0TOOpA.

[Tpucmoco61eHHOCTh OPraHU3MOB KaK pe3yibTar dBoIoIU. [IpuMeps! mpucnocobiaeHuit y
opranu3mMoB. ApoMop(h03bl U UANOATANTAIINH.

Bun u BumooOpasoBanme. Kpurepum Buma. OcHOBHBIE (OpMBI BHUI000PA30OBAHMS:
reorpaguueckoe, 3KoJI0rHueCKoe.

Maxkpospomonus. Popmbl IBOTIONUU: (PUIETUYECKAs,, TUBEPreHTHAs, KOHBEPIEeHTHa,
napasuienbHas. HeobparumocTs 3BoOnUH.

[Ipoucxoxaenue oT HeCIenUaT3upOBaHHBIX MIPEJIKOB. [Tporpeccupyromias
crienranu3anys. AJanTuBHAS paauaIus.

JleMoHCTpanuu:

[Toptpersrt: K. JIunneit, JXK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. ['ekkens,
@. Mromep, A.H. Cesepuios.

Tabnuupl 1 cxemsl: "PazButne opraHndeckoro Mupa Ha 3emiie", "3apoably M03BOHOYHBIX
#UBOTHBIX", "ApxeonTtepukc", "®opmbl 00psObI 3a cymiecTBoBaHue", "EcrecTBeHHBIN 0TOOP",
"MHoroo6pa3zue coptoB pactreHuit", "MHuorooOpasue mopox xkuBOTHbIX", "Ilomymsiuu",
"MyTanuonHas u3MeHUYHBOCTE", "Apomopdossr”, "Unnoamantamuu", "OOmas nereHepanus”,
" IBmxymue critbl 3Bomtonun”, "Kapra-cxema mapmpyta myremectsus Y. Japsuna”, "boprba 3a
cymectBoBanue", "[Ipucnocobnennocts opranusmoB", "[eorpaduueckoe BumooOpazoBanmue",
"Dxonoruueckoe BIUaI000pa3oBanue".

O6opynoBaHue: KOIEKIHS HACEKOMBIX C Pa3IM4YHBIMU TUIIAMU OKPAaCKH, HAOOp IJIOAO0B U
ceMsH, koyiekius "TIpuMepbl 3alUTHBIX MPUCTIOCOOIEHUHN Y )KUBOTHBIX", Mojienb "OCHOBHBIE
HaImpaBJIeHus 3BoNtoLUH", 00beMHast MoJienb "CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckas kapra wmupa, Kouiekius "@dOpMBl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHui", moaens ammiukanus "llepekpect xpoMocoM", BIaKHBbIE Mpenaparsl



"PazBuTne Hacekomoro", "Pa3Butue ssarymku", mukponpenapar "Jlpozoduna" (Hopma, MyTamuu
(hOpMBI KPBUTEEB U OKPACKU TENA).

JlabopatopHbIe U MpaKTUYECKUEe PAOOTHI:
Jlaboparopnas pabora N 1. "CpaBHeHue BUJI0B 10 MOPGHOIOTHIECKOMY KpUTEPUIO".

JlaGoparopHast pabora N 2. "OnucaHue TMPHUCIIOCOOIEHHOCTH OpraHu3Ma U ee
OTHOCUTEILHOTO Xapakrepa'.

119.7.2. Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3eMIIe.

JloHayuyHble TIPEICTABICHUS O 3apOKJICHUU KHU3HU. HayuHble rUmoTe3bl BO3HUKHOBEHHS
KU3HM Ha 3emiie: a0MoreHe3 W TMaHCIepMus. XHUMHUYECKas SBONIONUS. AOUOTECHHBIA CHUHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTaHUICCKUX. IKCIIEPUMEHTAIBHOE MTOATBEPKACHIE XUMHUIECKON
sBomoIMK. HauaneHbIe 3Tanel Ononorudeckoit spomoruu. ['unoresa PHK-mupa. ®opmuposanme
MEOpaHHBIX CTPYKTYp YW BO3HHMKHOBEHHE MPOTOKJIETKH. llepBble KIETKH W HX HBOIIOIUA.
®opMHUPOBaHUE OCHOBHBIX TPYTI )KHUBBIX OPTaHU3MOB.

PazButue xxu3uu Ha 3emiie 1o spam U nepuonaaM. Karapxeil. Apxeiickas U mpoTepo30ickas
spsl. [laneo3oiickas spa u ee nepuoabl: KeMOPUICKHI, OPJJOBUKCKUHN, CUITYPHUICKHA, J€BOHCKHIA,
KaMEHHOYTOJIbHBIM, IEPMCKHUH.

Me3so30¥ickas 3pa u ee epruobl: TPUACOBBIN, FOPCKUI, METOBOM.
Kaiino3oiickast 3pa U ee nepuo/Ibl: MaJI€OreHOBbINA, HEOTEHOBBIM, AHTPOMOTEHOBBIH.

XapakTepucTuka KIMMara M TE€OJIOTHYECKUX MporeccoB. OCHOBHBIE ATambl IBOJIOIUHU
PacCTUTEIBLHOTO U )KUBOTHOTO MUpPa. ApoMop( 03kl y pacTeHUl U )KUBOTHBIX. [losiBIIeHMe, paciBeT
Y BEIMHPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHuYeCcKOro MUpa Kak OTpaxxeHue 3BOJOIUU. OCHOBHBIE CHCTEMATHYECKUE
IpyNIbl OPraHU3MOB.

9BOJ’IIOI_II/I}I YCJIO0BCKA. AHTpOHOJ’IOFI/IH KaKk HaykKa. Pa3zButue Hpe,[[CTaBJ'IeHI/Iﬁ 0
MMPOUCXOXKIACHUHN YCIIOBCKA. MeTtomanl HN3YyUCHUA aHTPOIIOTCHE3A. CXO,ZICTBa " pa3jiniyursd 4CJIOBCKa U
JKUBOTHEIX. CHCTEMaTHUeCKOE MOJIOKEHHE YSTI0BEKA.

JBwxkymue cunbl  (paxkTopbl) aHTpomoreHesa. HacnenacTBeHHas H3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOLIECTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHNUE OPYAUN TpPy/a, MBIIUICHUE,
pedb.

OcCHOBHBIE CTaJMM W BETBHU DBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIil,
UYenosek mnpsamoxoxdamui, YenoBek HeaHaepranbckui, Yenosek pasymublii. Haxonku
HCKOIIaeMbIX OCTaTKOB, BPEMs CYyILECTBOBaHUS, 00JAaCTh PAacIpOCTPaHEHUs, OObEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HHU, OPYIHUSL.

UYenoseueckue packl. OCHOBHBIC OONBIINE Pachl: €BPOMEOUAHAS (EBpas3wiicKas), HErpo-
aBcTpajiousiHas  (PKBaTOpHasibHAsg), MOHrojoujHas  (a3uarcko-amepukaHckas).  UepTsl
MIPUCTIOCOOICHHOCTH MPEACTaBUTENICH YETTOBEYECKUX Pac K YCIOBUSM cyliecTBoBaHusA. EAMHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JlemoHCcTparuu:



[Toptpetsr: @. Pean, JI. [Tactep, A.1. Onapun, C. Musnep, I. FOpu, Y. dapBus.

Tabmuubr u cxemsl: "BosHukHoBeHue ComHeyHoU cucTembl', "Pa3BuUTHE OpraHUYecKoro
mupa", "Pacrurenvhas kierka', "XKuorHas kierka", "lIpokapuormyeckas kierka',
"CoBpeMeHHas cuctema opraHudeckoro mupa', "CpaBHEHHE AHATOMUYECKUX YEpPT CTPOCHMUS
YeloBeKa U 4eloBeKooOpa3HbIX 00e3bsH", "OCHOBHBIE MeCTa MAaJCOHTOIOTMYECKHUX HaXOJOK
IIPEIKOB COBpeMeHHoro denoseka", "JlpeBneimme mogu", "Jpeuue mogu", "Ilepswie
coBpeMeHHBbIe Jroan", "Uenoeueckue pacol'.

Oo6opynoBanue: wmymspku  "IIpoucxoknenne 4emoBeka"  (OIOCTBI  aBCTPasIONMTEKA,
MUTEKaHTPOIla, HeaHIepTalblla, KPOMAHBOHIIA), CICMKH MM U300paKEHUS] KaMEHHBIX OpYyAuil
MEepBOOBITHOTO 4YeNIOBEKa (KaMHU-YOIIEphl, pyOusa, ckpebiia), TeOXpOHOJOTHYECKasi TalnuIla,
kosutekius "@opMbI COXPaHHOCTH UCKOTIAEMBIX )KMBOTHBIX M paCTEHUM".

JlaGoparopHble U TPAKTUYECKHE PaOOTHI:

[TpakTaeckas padora N 1. "M3ydeHne MCKOMaeMBIX OCTaTKOB PACTCHHM W JKUBOTHBIX B
KOJIIEKIHSX .

DKcKypeust "DBOIIOIMUS OPraHMYecKoro Mupa Ha 3emiie” (B €CTeCTBEHHO-HAyUYHbIN WU
KpaeBeIYeCKUil My3eit).

119.7.3. Tema 3. Opranu3Msbl U OKpy’Karoias cpesa.

Dkosorus Kak Hayka. 3a/1aud U paszesibl SKOJOTHH. METOIbI DKOIOTUYECKUX HCCIICIOBAHHIM.
DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YeIOBEKA.

Cpemﬂ obuTaHus OpPraHu3MoOB: BOaHAad, HAa3€MHO-BO3AYyIlITHAA, ITOYBCHHAaA,
BHYTPUOPraHU3MCHHAA.

Oxonornyeckue (akropel. Knaccuduxammsi sxomorunueckux (HakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOTIOTEeHHBIE. [lelicTBHE SKOIOTHUeCKUX (DaKTOPOB HA OPTaHU3MBI.

AOuornueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DoTornepuonusm.
[IpucnocobiaeHns OpraHu3MoB K JeHCTBUIO aOMOTHYECKHX (PaKTOpoB. bronornyeckie puTMsl.

buortnueckue  dakropel. Buapl  OMOTHMUECKHMX ~ B3aUMOJCWCTBHI:  KOHKYPCHIIHS,
XMITHUYECTBO, cuMOK03 U ero ¢opmsal. Ilapazutusm, koomneparus, MyTyaln3M, KOMMEHCAITU3M
(KBapTHpAHCTBO, HAXJIEOHMYECTBO). AMEHCAJIM3M, HEUTpanu3M. 3HaueHHEe OHOTHYECKHUX
B3aMOEUCTBUI JUIsl CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOIOTUYECKHE XapaKTCPpUCTUKU  MOIYIISIIHU. OCHOBHBIE TTOKa3aTelIN MOITYJIAI U
YUCJICHHOCTb, IUIOTHOCTH, POXIAEMOCTb, CMCPTHOCTb, IMPHUPOCT, MHUTpAIU. I[I/IHaMI/IKa
YHCJICHHOCTH IOIMYJIAINA U €€ PCTYIISAI .

JlemoHCcTpauu:
[Toprpetsl: A. 'ym6onbar, K.®. Pynse, 3. I'ekkens.

Tabmuubl u cxemsl: kaprta "[Ipuponusie 30Hb 3emun", "Cpenpl obUTaHusT OpraHU3MOB",
"®oronepuomusM”, "llomymsamuu", "3aKOHOMEPHOCTM pPOCTAa YHUCICHHOCTH  IOMYJSILUU
unpy3opun-rydpensku", "lumensie nenu'.

JlaGopaTtopHbie U MpakTUYECKUE PadOTHI:



Jlabopatopnas padora N 3. "Mopdonoruyeckne 0COOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oburanus".

Jlaboparopnas padora N 4. "BnusiHre cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB Kojeyca'.
[Tpaktuueckas padora N 5. "[lomcuer MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUIOB pacTeHUM'.
119.7.4. Tema 4. CooOmiecTBa U DKOJIOTHYECKHUE CUCTEMBL.

CooOmiectBo  opranm3moB -  OuoneHo3.  CTpykTypsl ~ OWOIleHO3a:  BHJIOBa,
MIPOCTPaHCTBEHHasl, Tpoduueckas (nuiiesas). Buabi-nomuHanTsl. CBs3u B OHOLIEHO3E.

Okonoruyeckue cucteMsl (dkocucremsl). Ilonarue o006 skocucTeMe M OHUOreoLEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBI JKOCHUCTEMBL: IMPOIYLEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiectB M NOTOK 3HEPrHUM B 3KocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMsl. [TumieBsle nenu u cetn. OCHOBHBIE MOKA3aTeIN SKOCUCTEMBI: OMoMacca, MPOIYKIIHS.
DKOJOTMYECKUEe MHPAMHIBL MPOAYKIHH, YHCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM:
yCTOMYMBOCTH, caMoperysiuus, pazsutue. Cykueccus.

HpI/IpOI[HBIe IKOCHUCTEMBI. DKOCUCTEMBI 03¢p HU PCK. DKocucTeMa XBOWHOTO HIIN
ITUPOKOJIMCTBCHHOIO JICCA.

AHTpOIOTreHHbIE JKOCHCTEMBL. ATpPO’KOCHUCTEMBI. YpOo3KocucTeMbl. buonormueckoe u
XO35IICTBEHHOE 3HaU€HHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak (akrop ycToWduBOCTH 3KOcHcTeM. CoXpaHEHHE OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emie.

VYuenue B.U. Bepuanckoro o 6uocdepe. ' panuiisi, coctaB u cTpykTypa omochepsl. Kupoe
BemectB0 U ero ¢Qynkuuu. OcobOeHHocTH Ouocdepsl Kak [I0O0ATBHOW 3KOCHCTEMBI.
JluHamudeckoe paBHOBeCHE U 0OpaTHas cBsi3b B Onocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITUKIBI 3JIEMEHTOB (ymiepoja, a3oTa).
3oHasbHOCTH 6UOC(hepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiau. AHTPOIIOTeHHBIC H3MEHEHUs B Ouocdepe. [1odanbHbIe
JKOJIOTHYECKHE TTPOOIIEMBI.

CocymecTBoBaHue NpUpOJIbl U yenoBedecTBa. CoxpaHeHne OMopazHooOpas3usi Kak OCHOBA
ycrounBocTH Onocdepsl. OCHOBa pallMOHAIBFHOTO YIPABICHUS MPUPOIHBIMU PECypCaMH U HX
ucnonb3oBanue. JlocTukeHust O0MOJIOTUU U OXpaHa MPUPOIbI.

JlemoHCcTpanuu:
IToprpersr: A.Jl. Tencnu, B.H. Cykaues, B.I1. Bepraackuii.

Tabmumer m cxemsl: "l[lumessie nenu", "buonenos: cocraB u crpykrypa', "lIpupoaHbie

coobmecrBa", "llemn mnutaHus", "Okomorumyeckas mnupamuaa"’, "buochepa u uenosek",
"DKkocucTemMa MUPOKOIUCTBEHHOTO Jieca", "DkocucreMa XxBoiHoro jeca", "buoienos Bogoema",
"Arpoueno3", "llpumepHble aHTpomoreHHble BO3JEMCTBUS Ha mnpupoay", "Baxueiimue

HCTOYHUKHU 3arpsi3HEHMsI BO3lyXa W TpyHTOBbIX Box', "IlouBa - BakHelmias cocrapistomas
o6uocdepsr”, "daxTops! nerpananuu nous”, "IlapaukoBsiit a3pdext", "DakTopsl pagu0aKTUBHOTO
3arpsi3HeHust Ouocdeprl”, "OOmas crTpykrypa Ouocdeprl”, "PacmpocTpaHeHue KU3HU B
ouocdepe", "O30H0BHIN dkpaH 6nochepsr”, "KpyroBopot yriepoga B 6uochepe”, "Kpyrosopor



aszora B mpupoje".

O6opynoBanue: Monenb-anmirkanus "TunuyHeie OnoteHo3sl", repbapuil "PacturenbHbie
coobmectBa", komnekuuu "buonenos", "BpenuTtenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KynbTyp", TepOapuyl M KOJUICKIIMM pAaCTEHWW M IKUBOTHBIX, MPUHAUICKANIUE K Pa3HBIM
9KOJIOTHYECKUM TpyInam ofaHoro Buaa, KpacHas kaura Poccuiickoit @enepaiinu, n3o0pakeHus
OXpaHsIEMbIX BUJIOB PACTCHHUH U )KMBOTHBIX.

119.8. MnaHupyemble pe3ynbTaTbl OCBOEHUS MNporpamMmbl No OGuonorum
(6a3oBbIN ypoBeHb) Ha YPOBHEe cpeaHero o6uero obpasoBaHus.

119.8.1. Cornacao ®I'OC COO ycraHaBiuBaOTCa TPeOOBAHUS K Pe3ylbTaTaM OCBOCHMUS
o0y4JaroLMMHCs IPOrpaMM CPeHEro o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U
NpCAMCTHBIM.

119.8.2. B cTpyKType TMYHOCTHBIX PE3YyIbTaTOB OCBOCHMS ITpeamMeTa "buonorus" BeiieaeHbI
CIEYIONINE  COCTaBIAIOIINE: OCO3HAaHWE OOYYAIOMIMMHCS  POCCHHCKOM  TpaKIaHCKOU
WUJIEHTUYHOCTH - TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHUIO,
HaJlM4yue MOTHUBAIIMM K OOY4YeHHUIO OHOJIOTHM, IIEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeX/IeHU JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M HMCTOPHUYECKUX TPaTuIUil pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTH U CITIOCOOHOCTH 00YYaIOIUXCsl PyKOBOJICTBOBATHCS B CBOCH
NESITEIBHOCTH IIEHHOCTHO-CMBICTIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHCTEME OHOJIOrMYECKOTO
o0pa30BaHUs, HATMYME IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTh
KU3HEHHBIC TIJIaHbI.

119.8.3. JluyHOCTHBIE pe3yJbTaThl OCBOEHUs mpenmera "buonorusa" pocrturarorcs B
€IMHCTBE y4YeOHONH M BOCHUTATEIHHOM JACSITEIHBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMHU
POCCUUCKUMHU COLIMOKYIBTYPHBIMH, UCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMH LEHHOCTIMH,
MPUHATBIMA B OOIIECTBE MpaBUJIAMH W HOPMaMH TMOBEACHUS M CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS M CaMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEH MO3UIIMK JIMYHOCTH,
NaTpUOTU3MA, YBKEHUS K 3aKOHY WM MPABOMOPSAKY, YETOBEKY Tpy/Aa U CTaplleMy MOKOJICHHIO,
B3aMMHOIO YyB@)KEHHUs, OEpPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACICAUI0O W TPATUIUSIM
MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickoit @eaeparuu, Mpupoie U OKPYKArOLIEN cpeie.

119.8.4. JInyHOCTHBIC pE3yJabTaThl OCBOCHHUS ydeOHOTo mpeamera "buomorus" MOMKHBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTH OOYYaIOUIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEW TMO3ULMEH JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPHUEHTALMI, MO3UTHBHBIX
BHYTPEHHUX YOEXJCHUN, COOTBETCTBYIOUIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0IIecTBa, pacuIMpeHre )KU3HEHHOTO OIbITa W OIbBITa JIEATEILHOCTH B MPOIECCE peatn3aliuu
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIHHOU JIEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxnaHcKoro BOCIUTAHHUS:

C(OPMUPOBAHHOCTh  TPaXJAHCKOW TO3UIMU  OOy4aromierocs Kak akTUBHOTO |
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO OOIIECTBa;

OCO3HAHHUE CBOHUX KOHCTUTYHHOHHBLIX IIpaB H O65IS&HHOCT€I71, YBAXXCHHUE 3aKOHa U
IIpaBOIIOpAIKA,

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOf/JI ACATCIIBHOCTH IMPHU CO3JaHUU y‘IC6HI)IX IMPOCKTOB,
pPEIICHUU yLIe6HBIX " ITO3HABATCJIbHBIX 3a1a4, BBIITIOJTHEHU N OHOJIOTHMYECKUX SKCIICPUMCHTOB;,

CIOCOOHOCTh  ONPEAEATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJICHUAM
COBPEMEHHOM KHU3HH U OOBICHSTH €€;
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YMCHHC YUUTBIBATb B CBOUX I[CﬁCTBHHX HGO6XOI[I/IMOCTI> KOHCTPYKTHBHOI'O BSaHMOHeﬁCTBHH
h11{0)1 (57 0 pa3HbIMU Y6C)I()16HI/I${MI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIUAJIbLHBIM ITOJIOKCHUCM,

FOTOBHOCTb K COTPYAHHUYCCTBY B MPOLCCCC COBMCCTHOIO BBINIOJIHCHUSA y‘IeGHLIX,
IMO3HAaBaTCJIbHBIX U UCCIICA0OBATCIIbCKUX 3a1a4, YBAXKUTCIIBHOC OTHOCHUC K MHCHU IO OIIITIOHCHTOB
npu O6Cy>KI[eHI/II/I CIIOPHBIX BOIIPOCOB OHOTIOTHYECKOTO COACPIKAHUS

TOTOBHOCTb K T'YMAaHUTAPHOMN U BOJIOHTEPCKOH ACATEIBHOCTH;
2) naTpUOTHYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh POCCUNCKOM IPa)IaHCKOM MACHTUYHOCTH, MaTPUOTU3MA, YBAKEHHS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH IHepel POmMHON, rOpIOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOI A3BIK U KyJIBTYpY, IPOLUIOE U HACTOAIEE MHOTOHAIIMOHAJIBLHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K IPUPOJIHOMY HACJIECIUIO U TAMATHUKAM IIPUPOBI, TOCTUKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYALE;

CIIOCOOHOCTBH OLCHUBATH BKJIAJ pOCCHfICKPIX YUCHBIX B CTAHOBJICHHUEC U PAa3BUTUC 6I/IOJ'IOFI/II/I,
MOHUMAHWE 3HAYCHHs OWOJOTMH B IMO3HAHWM 3aKOHOB MPHUPOIbI, B >KHM3HHU YEIOBEKA U
COBPEMEHHOTO O0IIEeCTBA;

uaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K chykeHHtro OTedecTBy W €ro 3alfuTe,
OTBETCTBEHHOCTH 32 €T0 CYIbOY;

3) AyXOBHO-HPaBCTBEHHOTO BOCITHUTAHMS:
OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHCKOIO HAPOAa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTH OLEHUBATH CUTYAIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYACH HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ|a B MOCTPOCHUE YCTOMUNBOTO OYyIyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LIEHHOCTENW CEMENHOM )KU3HU B COOTBETCTBHUU C TpaAuLMAMHU HapoaoB Poccuu;

4) 5CTEeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUN;

MMOHUMAaHHE dYMOITMOHAIBHOTO BO3JICHCTBHUS KUBOW TTPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAXKXCHUIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPEMIICHHUC IIPOSABIIATH
Ka4y€CTBa TBOp‘IGCKOf/’I JIMYHOCTHU,

5) hu3nyecKoro BOCIIUTAHUSA:

MOHMMAaHHE U pealin3alus 370pOBOro U 6e30macHoro obpasa KM3HM (30POBOE NMUTAHUE,
COOMIOEHNE TUTHEHWYECKUX MPaBHJI U HOPM, COAaHCUPOBAHHBINA PEKUM 3aHSATHA M OTAbIXa,
peryinspHas (Qu3nudeckas aKTUBHOCThb), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUUECKOMY 370POBbIO;



IIOHUMaHHWC NOCHHOCTH MpaBHUJI HWHAWBUAYAJIBHOIO W  KOJIJICKTHUBHOI'O 0e3011aCHOTO
MOBCACHHUA B CUTYyalUAX, YIPOXAOIINUX 310POBBIO U JKU3HU J'II-OI[GI\/'I;

OCO3HAHME TIOCIEJACTBUNA M HENPHUSITHE BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOIs,
HapKOTHKOB, KypEHHUS);

6) TpyZOBOTO BOCIIMTAHUS:
TOTOBHOCTb K TPY/y, OCO3HaHUE LIEHHOCTH MAacTepPCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K aKTHBHOM JACATCIBHOCTH TEXHOJOTHICCKOM 1 COIII/IaJ'IBHOI\/II HAIpaBJICHHOCTH,
CIIOCOOHOCTD HHUIHUUPOBATD, IINIAHUPOBATH U CAMOCTOATCIIbHO BBIIIOJIHATE TAKYIO ACATCIBHOCTD,

WHTEpEC K Pa3UyHbIM cdepaM TpodeCcCHOHAITBHON NesSTeNbHOCTH, YMEHHUE COBEpPIIAThH
OCO3HaHHBIN BBIOODP Oymymieit mpodeccuu u peaan30oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKCHUH BCer
JKU3HU,

7) SKOJIOTHYECKOTO BOCITUTAHMS:

9KOJIOTHYCCKHN uenecoo6pa3Hoe OTHOHICHHUEC K IIPUPOAC KaK MCTOUYHUKY KU3HU Ha 3eMne,
OCHOBC €€ CyLICCTBOBAHM,

MOBBIILIEHUE YPOBHS SKOJOTUYECKOM KyJBTYpbl: NMPUOOPETEHHE ONBITA IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKH UX BO3MOYKHBIX IOCIEACTBUN I OKPYKAIOILEH CPEbl;

0CO3HaHHE T100aJIBHOTO XapaKTepa IKOJIOTNYCCKUX HpO6J'ICM )51 HYTCﬁ UX PpCHICHUSA;

CIIOCOOHOCThH MCIOJIB30BaTh MPHOOPETAEMbIE TIPU W3YYEHUN OWOJIOTHH 3HAHHS M YMECHUS
IpU pEelIeHHH TPOoOJeM, CBS3aHHBIX C PalMOHANBHBIM IPHPOIONONL30BAaHHEM (COOIIOIEHNE
IpaBHJI IIOBCACHHUA B IIPUPOAC, HAINPABJIICHHBIX Ha COXPAHCHHUC PABHOBCCHUA B 3KOCHCTCMAX,
OXpaHy BHUJOB, IKOCHUCTEM, OMoChephl);

AKTUBHOE HENpUSTHE JEUCTBUU, MPUHOCSIUIMX BpEI OKPYXKAIOUIEH MPUPOIHOU cpene,
yMEHHE MPOTHO3MPOBATh HEONArOMpPUATHBIE HKOJIOTHYECKHE MOCIEACTBUS MPeIIPUHUMAEMBIX
JNEUCTBUN U NPENOTBPALATh UX;

HAJIMYME PA3BUTOTO0 HKOJOTMYECKOTO MBIIIIECHUS, JKOJOTMYECKOM KYIBTYphl, OIbITA
JIEATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJICTBOBATbCA HMHU B
MO3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IIPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIEATEIIbBHOCTH SKOJIOTUUECKOW HAPaBICHHOCTH;

8) HEHHOCTHU HAYYHOT'O ITO3HAHUA:

c()OPMUPOBAHHOCTb ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha Juajore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM U YUTATEIBCKOW KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXy JIFOAbMHU U ITO3HAHUSA MHUPA;

IIOHMMAaHUC CHeI_[I/I(l)I/IKI/I OMOIOTHH KakK HAayKH, OCO3HAHUC €€ POJIu B (I)OpMI/IpOBaHI/II/I
pallMoOHAaJIbHOTO HAYYHOI'0 MBINUJICHUA, CO3aHHUU LEJIOCTHOIO MPCACTABICHHUA 00 OKpYyKaromem
MHPEC KaK 0 CIUHCTBC ITPHUPO/IbI, YCJIOBEKA 1 O6HI€CTBa, B IIO3HAHUHU ITPUPOAHBIX SaKOHOMCpHOCTCﬁ



U peleHny npobieM COXpaHeHuUs MPUPOIHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JUIsl COBPEMEHHOW IMBUIU3ALMU: 00ECIeUeHUS
HOBOTO YpPOBHS Pa3BUTHUS MEIHMIIMHBI, CO3JaHUS MEPCHEKTHUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble IpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTEeH BBIXOAA U3 INIOOATBHBIX
9KOJIOTHYECKUX MPOOIeM U o0ecreueHus Mepexoia K yCTOMUYNBOMY Pa3BUTHIO, PAIMOHATEHOMY
WCIIOJIb30BAaHUIO MPUPOTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKHX 3HAHUHM B IIEJIIX MOBBILIEHUS 00LIei
KyJIbTYpbl, €CTECTBEHHO-HAyYyHOW TpPaMOTHOCTH KaK COCTaBHOM dYacTh (YHKIMOHAIHHON
IPaMOTHOCTH 00ydaromuxcs, GopMUpyeMoil Ipu U3y4eHUH OUOIOTHH;

NMOHUMAaHWE CYIIHOCTM METOJIOB IIO3HAHMS, HMCIOJBb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIOJB30BaTh IMMOJydyaeMble 3HAaHWSA U1 aHaIu3a U OOBSCHEHHS SBICHUUN
OKpPY>KaIOIIEr0 MHpa W MPOUCXOSAIIUX B HEM H3MEHEHHH, YMEHHUE JielaTh OO0OCHOBAaHHBIC
3aKJIFOYCHHSI HA OCHOBE HAy4YHBIX (DAKTOB WM HMMCIOIIMXCS JAHHBIX C IEJBI0 IONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEILHO HCIIOIb30BaTh OHMOJOTHMYECKUEC 3HAHUS I pCHICHUA
HpO6J'I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlHUAX,

OCO3HAaHHUE ILICHHOCTH HaquOfI ACATCIIBHOCTH, TOTOBHOCTh OCYHICCTBIIATH IPOCKTHYIO U
HCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M €aMOOOpPA30BaHUIO, K
aKTHBHOMY TIOJyYCHUIO HOBBIX 3HAaHMH MO OHONOTHMM B COOTBETCTBHHM C JKH3HEHHBIMH
NOTPEOHOCTAMH.

119.8.5. B mporecce DOCTHKEHHUS JTHYHOCTHBIX PE3YJITaTOB OCBOCHUS OOYYarOIIUMHUCS
MporpaMMbl MO OWMOJIOTMM Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHUs y 0Oydaroumxcs
COBEPIICHCTBYETCS] SMOLMOHAIIbHBIN UHTEIICKT, IPEANoaraoui copMIUpOBaHHOCTD:

CaMOCO3HAHUsI, BKIIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAINPABJIECHUS Pa3BUTH COOCTBEHHOM IMOIIMOHAILHOMN c(ephl, OBITh YBEpEHHBIM B ceO¢;

CaMOpEryJIMPOBaHMsI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOIIMOHAIEHBIM U3MEHEHUSM H MPOSBIIATDH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBaIluH, BKJ'IIO‘laI-OH_Ieﬁ CTPEMJICHHUEC K JOJOCTHIXCHUIO ILCIN U YCIEXY,
ONTUMU3M, UHUIIUATUBHOCTb, YMCHHC I[GﬁCTBOB&TB, Hncxoasa u3 CBOUX BO3MO)I(HOCT€I>'I;

AMIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOLMOHAJIBLHOE COCTOSHUE IPYTHX,
YUUTBIBaTb €ro MpHU OCYIIECTBICHUH KOMMYHHUKAllMH, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKNBAHUIO;

CoMaJIbHbIX HABBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTHUMU
JKOObMHU, 33.60TI/ITBCH, MMPOABIIATL HHTCPEC U paA3PCIIATh KOH(i)J'II/IKTBI.

119.8.6. MeranpeaMeTHbie pe3yabTaThl OCBOCHHUs y4eOHoro mpeamera "buomorus"
BKJIFOYAIOT: 3HAYMMBIE [T (DOPMUPOBAHUS MUPOBO33PEHUS O0YIAFOIIUXCS MK TUCITUTUTHHAPHBIC
(MeXTpeIMETHBIE) OOIICHAYYHBIC TTIOHITHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cienuuKy METOJIOB IMO3HAHUS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsI,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIH (DAKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEOpHsl, UCCIIEJOBaHNE, HAOIIONEHUE, U3MEPEHHE, SKCIEPUMEHT U JPYIHX), YHHBEPCAJIbHBIE
yueOHble JefcTBUs (TO3HABaTeNbHbIE, KOMMYHHKATUBHBIE, PETYISATUBHBIE), 00€CIIEUUBAIOLIME
¢dopmupoBanue (HYHKIMOHAJIFHOW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OOYYaIOIIMXCH,
CIIOCOOHOCTh oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAaHUS M YyHHMBEpCAJbHbIE Y4eOHble JEeHCTBUS B IO3HABaTEIbHOH U
COLIMAJIbHOM IPAKTHKE.

119.8.7. MeranpeameTHble pe3yJbTaTbl OCBOEHHUS IPOTrpaMMbl CpPEAHEro  OOLIero
00pazoBaHUs JOJIKHBI OTPaXarh:

119.8.7.1. OBnageHne yHUBEpCAIbHBIMEI YI€OHBIMU MTO3HABATENLHBIMU JEHCTBUSIMHU:
1) 6Ga3oBbIE JIOTUYECKUE JCHCTBUS:

CaMOCTOSITENTFHO (HOPMYIMpPOBaTh W aKTyaJdH3UpOBaTh MpoOieMy, paccMaTpuBarh ee
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTMUYECKOTO MBIIUIEHUS (aHaJIn3a, CUHTE3a,
CpaBHEHHUs, KIacCHU(PHUKAIUU, OO0OOIEHHUs), PACKPBIBATh CMBICI OHOJOTUYECKUX TOHSATUN
(BBLIENIATH UX XapaKTE€pPHbIE IIPU3HAKYU, YCTAHABIUBATD CBA3H C APYTUMU IOHATHUAMH);

OMpCaAcCATL HCIW ACATCIbHOCTHU, 3adaBas HIapaMCTpbl W KPUTCPUU HX HJOCTHIKCHUA,
COOTHOCHUTDB PE3YyIbTAThI ACATCIIBHOCTH C MOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OHOJOTMYECKUE TOHATHS Uil OOBACHEHHMS (PAKTOB M SIBICHUH >KHUBOM
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIyKTUBHBIE, 1€TyKTUBHBIE, 10 aHAJIOTUH ), BBIBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHSI B pacCMaTPHUBAEMBIX SIBICHUAX, (POPMYTUPOBaTH BBIBOIBI U
3aKJIIOUCHHUS;

IMPUMEHATE CXEMHO-MOJCIIBHBIC CPEACTBA HJIA NPEACTABICHUA CYIMICCTBCHHBIX CBSI3EH H
OTHOIICHUN B N3y4acCMbIX OHOJIOTUYECKUX OG’LCKTB.X, a TaKXKe HpOTI/IBOpe‘-II/Iﬁ pa3Horo poza,
BBIABJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3palaTbIBaTh IJIaH PELICHUS MPOOIEMbI C YIETOM aHaJIM3a UMEIOIIUXCS MaTepUaIbHbIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTHL, OLCHUBATHL COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OIICHUBATh PUCKHU HOCJ'IGJICTBI/If/i JCATCIBbHOCTH,

KOOPIUHUPOBAaTh U BBIMONHATH pabOTy B YCIOBUSAX pPEalTbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IPU PEIICHUH KU3HEHHBIX MPOOIeM;
2) 6a30BbIE UCCIEAOBATENLCKHIE NEHCTBUS:

BJIaACTh HaBbBIKaAMU y‘-IGGHO-HCCHe[[OBaTeJIBCKOﬁ )41 HpOCKTHOﬁ JACATCIbHOCTH, HAaBbIKaMH
paspernieHusi mpoobaeM, 06JagaTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOUCKY
METOJIOB PEIICHHUSI MPAKTUYCCKUX 3a]1a4, IPUMEHECHUIO Pa3JINYHBIX METOJIOB MMO3HAHMUS;

UCIIOJIB30BaTh PA3JIMYHBbIE BUJBI JACATCIBHOCTH II0 IIONYYEHHWIO HOBOIO 3HAHUS, €r0
WHTEpIpeTauy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Y4EOHBIX CUTyalUsiX, B TOM 4HCJIE MpU



CO3JaHHUH yqe6Hbe " COLMAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTL Hay‘lHHﬁ THUII MBIIJICHUA, BJIAACTDH Hay‘{HOI\/'I TCPMHUHOJIOT Heﬁ, KIIFOUCBBIMH
HOHATHUAMHA U MCTOAAMU

CTaBUTh M (HOPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4M B 0OOpa30BaTENbHON NEATETHHOCTH U
KU3HEHHBIX CUTYalIHsIX;

BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBS3HM U aKTyaJIM3UPOBATh 3a/1a4y, BbIIBUTAaTh TUIIOTE3Y
€e pelIeHus, HaXOAUTh AapryMEHTBl Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHHUH, 3a7aBaTh
napaMmeTpsl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBATH MOJYUYCHHBIC B XOAC PCIICHUA 3aJa4U PC3YJIbTAaTbl, KDUTUYCCKU OLCHUBATH
X JOCTOBCPHOCTD, IPOTHO3UPOBATE U3SMCHCHHUC B HOBBIX YCJIOBUAX;

JaBaThb OLICHKY HOBBIM CUTYyallUAM, OLICHUBATDH HpI/IO6peTeHHBII71 OIIBIT,

OCYIIECTBIIATH II€JICHANPABICHHBII TOUCK TEepeHoca CPEACTB M CIIOCOOOB NEHCTBUS B
po¢eCCHOHATIEHYIO CPEY;

YMCETb ICPECHOCUTD 3HaHHUA B IIO3HAaBATCJIIbHYIO n MMPaKTHUYCCKYIO obmactu
KU3HCACATCIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BbIABHUI'aTb HOBBIC HIACH, IpCAjilaraTb OPUI'MHAJBHBIC IIOAXOAbl MW PCUICHHA, CTABUTDH
HpOGJ’ICMBI " 3aJiauy, JOITYCKAOMUC aJIbTCPHATUBHLBIC PCIICHU A,

3) pabora ¢ mHpOpPMAILIHECH:

OPHUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpManuu (TEKCTEe y4eOHOTO MOCOoOus,
HAy4HO-TIOMYJISIPHOM JUTepaType, OMOJIOTHYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHEeTE), aHAIM3MPOBATh WH(POPMAIUIO PA3IUYHBIX BHIOB U (opm
MPECTABIICHUS, KPUTUIECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTb;

dbopMynHMpoBaTh 3ampochl U MPUMEHSATh pa3IMYHbIE METOABl MPU IOUCKE U OTOOpE
Ouonornueckoi HHpopMaIuy, HEOOXOAMMOH /ISl BBITOIIHEHUS yUSOHBIX 3a/1a4;

MpHOOpeTaTh OIBIT HCIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIbHYIO (OpMY TMPEACTABICHHUS OWOJOTHYECKON
nHpopmaiuu (cxembl, rpaQuKy, T1arpaMMbl, TaOIHUIIbI, PUCYHKH U JIPYyToO€);

UCIIONB30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBA Mpu pabore ¢ OHOIOrHYecKOi
nHpOpMaLeil: MPUMEHATh XUMUYECKHe, (pu3nuecKkue M MaTreMaTHUeCKue 3HAKW U CHMBOJHI,
dbopmynbl, abOpeBHUaTypy, HOMEHKIIATypy, HCIOJIB30BaTh M TMPEOOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPECTBA HAIVISTHOCTH,

BJIAQJICTh HAaBBIKAMU pACMO3HABaHWS W 3alUThl  WHGOpMANuU, WHHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

119.8.7.2. OBnageHne yHuBEpCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUAMMU:

1) obmenwue:



OCYILECTBIIATh KOMMYHUKALIMH BO BceX c(epax )KU3HU, aKTUBHO y4acTBOBAaTh B AUAJIOTe UIIH
JMCKYCCUHM TIO CYIIECTBY OOCykKaaeMoil TeMbl (YMEHHME 3a/aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KICHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIPEAIaraéMod 3ajadd, Y4YUTHIBAaTb MHTEPECHl U
COIVIaCOBAaHHOCTb MO3ULIUM JPYTUX YYACTHUKOB AMAJIOTA WK JUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLIMANIbHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(IIMKTHBIX CHUTyallud, yMETh CMAr4aTh KOH(IMKTHI U BECTH
[IEPETOBOPHI;

BJAJIETh PA3IUYHBIMU CIOCOOAMHU OOIICHHUS M B3aUMOJICHCTBUS, MOHUMAaTh HAMEPEHHS
JPYTUX JEOJEH, MPOSIBISATh YBAKHUTEILHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOH (hopme
(hopMyIUpOBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO U3J1ararb CBOKO TOUKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
2) coBMeCTHasl IeITebHOCTb:

MOHMMATh W HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIAMBHIYAJIbHON pabOTHI MpH
penIeHny OMOIOTHYeCKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHSI TPYIIOBBIX
(bopM B3aMMOJICHCTBUS IPU PELICHUU Y4eOHO! 3a1a4u;

BI)I6I/IpaTI) TEMATUKY W MCETOAbLI COBMCCTHBIX ILCfICTBI/IfI C yUucTOM O6HII/IX HHTECPCCOB U
BO3MOXKHOCTEH KaXXJJ0T0 4JICHA KOJJICKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATE U KOOPAUHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHIO: COCTABIIATH IUIAH IEUCTBUH, PACIIPEAEIATE POIM C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/JIaTh Pe3yJbTaThl COBMECTHOHN paboThI;

OLICHMBATh KQ4€CTBO CBOETO BKJIaa M KaXK/I0TO YYaCTHHKA KOMaH/Ibl B OO pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajnaraTb HOBBIC ITPOCKTBI, OLCHUBATH HACHU C IMO3WIIMHM HOBH3HBI, OPUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HaAYUMOCTH,

OCYHCCTBJIATL IMO3UTHUBHOC CTPATCTHYCCKOC IMMOBCACHHWC B PA3JIMYHBIX CUTyallUgX,
IIPOABJIATE TBOPYCCTBO U B006pa}KeHI/Ie, OBITE WHUIIUATUBHBIM.

119.8.7.3. OBnageHne yHuBEpCAIbHBIMY PETYJIATUBHBIMU JEHCTBUAMMU:
1) camoopranuzanus:

HCIIOJIL30BaTh OHOJIOTHYECKHE 3HAHHUSA JJI1  BBIABJICHUS npo6neM N HUX PpCEHICHUSA B
KN3HCHHBIX U y‘le6HBIX CUTyallusX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIeBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX U TMOCTYNKaxX MO OTHOLIEHUIO K >KUBOM IMPHUPOJE, CBOEMY 3I0POBBIO M 3710POBBIO
OKpY>KaloIIuX;

CaMOCTOSITENTFHO OCYIIECTBIISITh TO3HABATEIBHYIO JICATEIBHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 337]a4l B 00pa30BaTEIHHON ACSITEIIBHOCTH M )KH3HEHHBIX
CUTyalusX;

CaMOCTOSITENILHO COCTAaBJIATh IUIAH PEIICHHS MPOOJIEMBI C YYeTOM MMEIOIIUXCS PECYypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHU;



JIaBaTh OLICHKY HOBBIM CUTYaLIUsAM;

pacuIMpsATh paMKH y4eOHOTo MpeMeTa Ha OCHOBE JIMUHBIX NPEIOYTEHU;

JienaTbh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3PYIUIMH B pa3HbIX 001aCTIX
3HAHWUH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLUCHHUBATH
COOTBETCTBHC PEIYJILTATOB LCIIAM;

BJIa/IeTh HaBBIKAMU [TO3HABATENIbHON peieKcun Kak 0CO3HaHUs COBEpIIAEMbIX JEHCTBUHN 1
MBICIIUTENBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHM, HCIIOIb30BATh IPUEMBI PEPICKCUH JUIS
OLIEHKH CHUTyalliH, BEIOOpa BEPHOTO PEIICHHUS;

OLIEHUBATH PUCKU M CBOEBPEMEHHO MIPUHUMATH PEIICHHS 110 HX CHIKEHUIO;
NPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX [IPH aHAJIM3€ PE3yIbTaToB JAESTeIbHOCTH;
3) npuHATHS ce0s U IPYTUX

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI U apTyMEHTHI APYTHX [IPH aHAJIM3€ PE3yIbTaToB JACSTEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO IPYTUX Ha OMIUOKY;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MHP C IMO3UIUH JPYTOTO YEIIOBEKA.

119.8.8. TIpenmeTrHbie pe3ynbTaThl ocBoeHUs npopaMMbl COO mo Oumosnoruu Ha 6a30BOM
YPOBHE BKJIIOHAIOT crenuduyeckue s yuyeObHoro mpeamera "buonorus" HayyHble 3HAHMA,
YMEHHUS U CIOCOObI JEHCTBUI IO OCBOEHHUIO, MHTEPIPETALMU U TPEOOPa30BaHUIO 3HAHUM, BUIbI
JeATEbHOCTH 10 MOJyYEeHUIO HOBOTO 3HAHMs M NPHUMEHEHMIO 3HAHWM B PA3IMYHBIX y4E€OHBIX
CHUTYaIUsIX, a TAK)KE B pEaJIbHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHbBIX ¢ Ononorueil. B mporpamme
IIpeIMETHBIE PE3YJIbTAThl IPECTABIECHHBI 10 rofaM 00y4EHUS.

119.8.9. IlpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera "buonmorus” B 10 kimacce
JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OHWOJIOTHH B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTUHBI MUpa U
HayYHOTO MHUPOBO33PEHHsI, O BKIAAEC POCCUNCKHUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHATLHOW IPaMOTHOCTH YEJIOBEKA JUIS PEIICHUS )KHU3HESHHBIX 33,134,

YMEHHE PacKpbIBaTh COAEPKaHWE OMOJIOTMYECKUX TEPMUHOB W TOHATHH: JKU3Hb, KIIETKA,
opranusm, MeTabonn3mM (0OMeH BEIIECTB U MPEBPAICHUE YHEPTHH ), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi ~ OpraHu3alisl  KUBBIX  CHCTEM, CaMOBOCIPOHU3BEACHUE  (PEMpPOMYKIIHS),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U PA3BUTHE;

YMCHHE H3JIaraTb OHOJIOTHYECKHUE TCOpHUU (KHCTO‘IH&H, XpOMOCOMHas, MYyTAallMOHHAas,



LIEHTpaJibHas JIorMa MOJIeKyJsspHON Ouonoruu), 3akoHbl (I. Mennemns, T. Moprana, H.U.
BaBuinosa) u ydeHus (0 MEHTpax MHOTOOOpa3usi U MPOUCXOXKICHHSI KyJIbTYpPHBIX pactenuit H.U.
BaBI/I.HOBa), ONpCACIIAThL 'PAaHUIBI UX MTPUMCHHUMOCTH K KUBBIM CUCTCMAaM;,

YMCHHEC BJIAAC€Th MCTOAAMH HAYYHOI'O IIO3HAHHA B OHOJIOTHH: Ha6J'IIOI[eHI/IC N OIIMCAaHHUC
JKHUBBIX CHCTEM, IIPOLCCCOB U HBHCHHﬁ, opranu3anuss W HPOBCACHUC OHOIOTHYECKOTO
OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTE3bI, BBIABICHHUC 3aBUCUMOCTH MCXKIAY HUCCICAYCMbIMU
BCIIMYNHaAMU, 0OBsCHEHUE IMMOJIYYCHHBIX PE3yJIbTaTOB, HWCIOJbB30BAHHBIX HAYYHBIX HOHSITI/II71,
TeOpI/Iﬁ H 3aKOHOB, YMCHHUC JICJIATb BBIBOAbLI HA OCHOBAHHWH ITOJTYUCHHBIX PC3YJIbTATOB,

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPTaHU3MOB, 0COOCHHOCTH TPOIIECCOB: OOMEHA BEIECTB U
MpeBpaIleHUs] YHEPTUU B KJIETKe, (DOTOCHHTE3a, IMJIACTUYECKOTO M DHEPreTHUECKOro OOMeHa,
XCMOCHHTEC3a, MHTO34a, MeﬁOSa, OINIOAOTBOPCHUA, PASMHOXCHUSA, WHIAUBHUAYAJIbBHOI'O pa3BUTHUA
opraHusma (OHTOTEHE3);

YMEHHE NMPHUMEHATH MOJy4YeHHbIe 3HAHUS A OObACHEHHS OMOJIOrMYECKHX MPOILECCOB U
SIBIICHUH, 711 TPUHATUS MIPAKTUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HHU C LIEIbI0 00eCIeueHus
0€30ITaCHOCTH CBOECTO 3/I0POBBS H 3[I0POBbS OKPYKAIOIIUX JIFO/ICH, COOIFOCHISI HOPM I'PaMOTHOTO
MOBE/ICHUSI B OKpYXaloulel NpUpoIHON cpele, MOHMMaHHE HEO0OXOTUMOCTH HCIOIb30BaHUS
JNOCTHKEHUH  COBPEeMEHHON  Ouonmorud W OMOTEXHONOTMH AN PalMOHAIBLHOTO
MIPUPOJOTIOIB30BAHHUS;

YMCHHUE peuiarb 3JICMCHTAPHBIC TCHCTUYCCKUC 3adadid Ha MOHO- H I[I/IFI/I6pI/II[HOG
CKpCUINBAHUC, CLCINICHHOC HACJICAOBAHUC, COCTABJISATL CXCMbI MOHOFI/I6pI/I,Z[HOFO CKpCUINBAHUS
I IpeACKa3aHus HACJICAOBAaHWA ITPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINONHITH J1a00OpaTOpHbIe M MpaKTUYEeCKHUe paboThl, cCOONIOAaTh MpaBuUiia MpHU
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYIOBAHHUEM,;

YMEHHE KPUTUYECKHA OIEHUBATh M WHTEPIPETHPOBATH WH(OOPMAIHIO OHOIOTHYECKOTO
CoZiepaHMsl, BKIIIOYAIOIIYIO ITICEBIOHAYyYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHKOB (CpelcTBa
MaccoBO# HH(}OpMaIMy, HayYHO-IOMYJISIPHBIE MaTepHalibl), STUYECKHUE aCTIEKThl COBPEMEHHBIX
WCCIIeIOBAHUI B OMOJIOTUH, METUITHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHblE CcOOOIIeHUs, o0oO0mas
OMONOTHYECKYI0 HMH(OpMalMI0O U3 HECKOJbKUX HCTOYHHKOB, TI'DPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapar OMOJIOTHH.

119.8.10. ITpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera "buonorusa” B 11 kiacce
JIOJIKHBI OTPaXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MeCTe M POJU OMOJOTMH B CHCTEME HAYyYHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33pPEHMsI, O BKJIAJ€ POCCUICKUX U 3apyOeXHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uonoruu, GyHKIMOHAIEHONW T'PAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COACPIKAHNE OMOJIOTHUECKUX TCPMHHOB U MOHSATHI: BHI, TOMYJISIIHS,
TeHO(OH/I, DBONIONHUSA, JBIKYIIUE CHUJIBI  ((paKTOphI) DSBOJIONHMH, MPUCIIOCOOIEHHOCTh
OpPTaHW3MOB, BHJI000pa30BaHUE, DJKOJIOTHUYECKHE (DAKTOPHI, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTEHI, pEAYIICHTHI, IICTH MTUTAHUS, YKOJIOTHYECKast TUpaMuia, OMoreoneHnos, onocdepa;

yMEHHME Wu3JaraTb OHoJOrMdeckue Teopuu (dBomonMoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKAs TEOPUS IBOIIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxoactsa K.M.



bapa, depenoBanusi miaBHbIX HampaBiaeHul u nyteil »Bomounu A.H. CeBepuioBa, ydeHHUs O
ouocdepe B.U. Bepraackoro), onpeaensTs TPaHUIBI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMCHHEC BJIAACTh MCTOAAMH HAYYHOI'O IO3HAHHA B OnoNoruu: Ha6JHOI[eHI/Ie U OIMMCAaHUC
JKHUBBIX CHCTEM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranu3anvss W IPOBCIACHUC OHOIOTHYECKOTO
OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTE3bI, BBIABJICHHUC 3aBUCUMOCTH MCKAY HUCCICAYCMbIMU
BCIIMYNHaAMU, 00BsICHEHUE MOJIYYCHHBIX PEC3yJIbTaTOB, HWCIOJb30BAHHLIX HAYYHBIX HOHSITI/If/’I,
TeOpI/II\/’I M 3aKOHOB, YMCHHE J1€JIaTh BIBOJbI HA OCHOBAHUH ITOJIYUCHHBIX PE3YJILTATOB,

YMEHUE BBIACIATH CYNIECTBCHHBIC MPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYNSAINNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOIEHO30B M JKOCHCTEM,
O0COOCGHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHUsI, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JICHCTBHUS DKOJIOTUYECKHX (DaKTOPOB Ha
OpraHu3Mbl, ICPCHOCA BCIICCTB U ITIOTOKA SHECPTHUU B SKOCUCTCMAX, AHTPOIIOTCHHBIX U3MEHEHUH B
JKOCHCTEMAX CBOEH MCCTHOCTH, KPYIoBOpOTa BCIICCTB H 6I/IOI‘COXI/IMI/I‘-I€CKI/IX IIUKJIOB B
ouocdepe;

yMEHHE NPUMEHSTh MOJTY4YECHHBbIE 3HAHMS JJIs OOBSICHEHHs OMOJOTMYECKHUX IMPOLECCOB U
SIBJICHHUM, JJIS1 IPUHATHS TPAKTUYESCKUX PEUICHUH B TIOBCEIHEBHOM KU3HU C LENBI0 00eCIICUeHHSI
0€30MMacCHOCTH CBOETO 3/I0POBbS U 3710POBbS OKPYKAIOILIUX JIFO/IeH, COOIIOIEHHSI HOPM I'PaMOTHOTO
MOBEJICHUS B OKpY’)KaloLled MPHUPOJHON cpese, MOHMMaHME HEOOXOAMMOCTH HCIOJIb30BaHMS
JOCTH>KEHUI COBPEMEHHOM OMOJIOTHH TSl PallMOHAIBHOTO TPUPOIOTIONIb30BaAHMS;

YMCHHUEC pPCIIAaTh 3JICMCHTAPHBIC OMOJOrHYECKHE 3aga4u, COCTaBJIATH CXEMBI IIEPEHOCA
BCIICCTB U SHCPTUU B SKOCUCTEMAX (L[el'[I/I HI/ITaHI/IH);

YMEHHUE BBIMOJHATH JabOpaTOpHble M MPAKTUYECKUE PAOOTHI, COOMIONATH MpaBHIIA IMPH
pabote ¢ yueOHBIM U JIabOpaTOPHBIM 000PYIOBaHHUEM,;

YMEHHE KPUTUYECKH OIEHUBATh M HWHTEPIPETUPOBATh HHMOpMAIUIO OHUOIOTHYECKOTO
COJIEp’KaHMsI, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3NTMYHBIX HCTOUYHUKOB (CpEICTBa
MaccoBOM HH(OpMalUMM, HAyYHO-TOMYJISPHbIE Marepuaibl), paccMarpuBaTh II00aJIbHBIC
9KOJIOTUYECKHUE MPOOIEMbI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHblE CcOOOIIeHUs, o0oO0mas
OMONOTHYECKYI0 HMH(OpMalMI0O U3 HECKOJbKUX HCTOYHHKOB, TI'DPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapar OMOJIOTHH.

119.9. B ¢enepanbHbIX W peruoHaNbHBIX MPOIEIypax OLEHKH KauyecTBa 0Opa30BaHUS
UCHONb3yeTcs epedeHb (Koau(pHUKaTop) pacipeieleHHbIX M0 KilaccaM MpoBepsieMbIX TpeOOBaHUN
K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl CpPEAHEro oOwIero
00pa3oBaHUs U 3JIEMEHTOB COAEPKAHUS 110 OUOTIOTHH.

Tabnuua 16
[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOi porpammsl (10 kinace)
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOECHUSI OCHOBHOM
MIPOBEPSAEMOTO 00pa3oBaTebHON TPOrPaMMBbI CPETHETO OOIIEr0 00pa30BaHUS
pe3yabrara




CdopMupoBaHHOCTH 3HAHHI O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMUSI; O BKIIA€ POCCUMCKUX
1 3apyOeXKHBIX YUEHBIX-OMOIO0r0B B pa3BUTHE OMOIOTUH; PyHKIIMOHATBHON
I'PaMOTHOCTH 4eJIOBeKa Ul PEeLIeHHs KU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh COAEpKaHHE OMONIOTHYECKHX TEPMHHOB U MOHSTHIA:
KU3Hb, KIETKA, OPraHu3M; MeTaboin3M (0OMEH BEIIECTB U MPEBpAICHHE
SHEPTHH), TOMEOCTa3 (CaMOpEryysIs), YPOBHEBAsT OpraHU3aIus >KUBBIX
CUCTEM, CaMOBOCIpOM3BEACHUE (PEMPOAYKIHMs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE

YMeHue wusnaratb OHONIOTMYECKHE TEOpPUM (KJIETOYHAs, XPOMOCOMHAs,
myTanonHas), 3akonsl (I. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHuss (O IIEHTpax MHOroo0pasuss W MPOUCXOXKAECHUS KyJIbTYPHBIX
pacrennii H.U. BaBuioBa), onpeaensTe rpaHHULbl UX NPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BiIaJIeTh METO/IaMH HAy9YHOTO MTO3HAHUS B OMoIoruu (HaOIoIeHne
U ONHUCAHHWE >KUBBIX CHCTEM, IPOLECCOB W SBICHHI; OpraHu3alus H
MPOBEJICHUE OHMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBUKCHHE TUIIOTE3BI;
BBIABJIICHHUC 3aBUCUMOCTH Me>1<)1y I/ICCJ'Ie}IyeMI)IMI/I BE€IIMYMNHaAMU, O6’I)5ICHCHI/IC
MOJYYCHHBIX PE3yJIBTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHITUN, TEOPHH U
3aKOHOB; YMCHHUC J1CJIaTh BBIBO/AbI HA OCHOBAHHHU ITOJTYUYCHHBIX pe3yanaT0B)

YMeHHe BBIIEIATD CYILECTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK ITPOKAPHUOT U
9YKAapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIECCOB OOMEHa BEUIECTB W MPEBpAIIECHUs DJHEPTUU B  KIETKE,
(doTocuHTE3a, TIACTHYECKOTO M YHEPreTHUYEeCKOro OOMEHa, XeMOCHHTE3a,
MHTO3a, M€H03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHINBUAYAJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue IpUMEHATh MOy4YeHHbIC 3HAHUS 7151 O0BSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBICHWM, Ul IPUHATHS IPAKTHUYECKUX PEIICHUM B
MOBCEIHEBHON JKM3HU B IEIIX oOOecleueHus Oe30IacHOCTH CBOETO
3I0OPOBBS U 3I0POBbSI OKPY>KAIOIIHNX JIFOIEH, COOMIOIEHNUS HOPM T'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOIHON cpejie; MTOHUMaHue He0OX0IMMOCTH
WCIIONIB30BAHUS JIOCTHKEHUN COBPEMEHHON OHMOJOTMH M OMOTEXHOJIOTHI
JUISL paliiOHAJIbHOTO PUPOI0TI0JIb30BaHUS

YMeHue pemarb 3JI€MEHTAapHblE TE€HETHYECKHE 3a/Jaud Ha MOHO- U
TUTHOPHUIHOE CKPEIIMBAaHUE, CICIICHHOE HACJe0BaHNE; COCTaBIATh
CXeMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS ISl TIPEACKa3aHMs HACIICTOBaAHUS
MPU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHATH Ja0OpaTopHble U MpaKTHUECKue padoThl, cOOIIONATh
MpaBuiIa Mpu padoTe ¢ y4eOHBIM U JTAOOPAaTOPHBIM 000pYIOBaHHEM

YMeHue KpUTUYECKH OICHMBAThb U HMHTEPHPETUPOBATh HH(POPMALIKIO
OMOJIOTUYECKOTO COAEp KAaHUS, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3
paznuuHbiX ucTtouHMKOB (CMMU, HayuyHO-ONyNsipHBIE MaTepHallbl);
STUYECKHUE aCEeKThl COBPEMEHHBIX MCCIIEA0BaHUIN B OMOIOTUH, MEUIIMHE,
OMOTEXHOJIOTUN




10 YMeHne co3maBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ass  OMOJOTHYECKYI0 HWH(OpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHMHBIN amnmapar OMOJI0TuN

Tabmuma 16.1

[IpoBepsiembie memMenTsl conepkanus (10 kmacc)

Kon [IpoBepsieMblii SIEMEHT COAECPKAHUS

1 buonorus xak Hayka

1.1 buonoruss - Hayka o >xuBod mnpupone. Ponb Ouonormu B (opMHpOBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI MHpa. CuctemMa OMOIOrH4eCKUX HayK

1.2 MeToasl TIO3HAHUSI KWBOW TPHPOABI (HAOMIONEHUE, SKCIIEPUMEHT, OMHCAaHUe,
u3MepeHue, Kiaccuukanus, MOACTUPOBAHUE, CTAaTUCTHYECKas o0paboTka
JTAHHBIX )

2 JKuBbIe CHCTEMBI U KX OpTraHU3aIUs

2.1 JKusbie cuctembl (OMOCHMCTEMBI) Kak HpeAMeT u3ydeHus Oowmonmoruu. CoiicTBa

OMoCHCTEM U UX pazHOoOOpas3ue

2.2 VYpoBHHM oOpraHu3anuu OWOCUCTEM: MOJIEKYJISIPHO-TeHETUYECKUM, KIIETOUHBIH,
OpPTaHU3MEHHBIH, MOMYJISIIMOHHO-BHIOBOM, YKOCUCTEMHBIHN, OMOChepHbIi

3 XUMHYECKHUIN COCTAaB U CTPOEHUE KIIETKU

3.1 XUMHYECKHM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpOJJIEMEHTHI,
MHUKpO3JIeMEHThl. Boxma u MuHepanbHble BemecrBa. @OyHKIMM BOIbl U
MHUHepaJbHbIX BelecTB B KiIeTke. [loepxxanne ocMoTuyeckoro 6anaHca

3.2 benku. CocraB u cTpoeHue OENKOB. AMHHOKHCIOTHI - MOHOMEpPHI OEJKOB.
HezamennMeble 1 3aMeHUMbIE AMHUHOKHUCIIOTHI. AMHUHOKHCIIOTHBIN COCTaB. YpOBHU
CTPYKTYpbl OCJIKOBOM MOJICKYJbl (TIEpBHYHAs, BTOPUYHAs, TPETHYHAS |
YeTBePTUYHAsl CTPYKTypa). XHUMHYECKHE CBOICTBa OenkoB. buomorudeckue
(GyHKIIMY OENKOB.

depMeHTHl - Ouonorudeckue karanusatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
1neHTp, cybcrparHas cnerupuyHocth. Kodepmentsl. Buramuubl. Otanydus
(hepMEHTOB OT HCOPraHMYECKHUX KaTaln3aToOpoOB

33 VYreBoabl: MOHOcaxapuabl (INIOKO3a, pubo3a M A€30KCHprO03a), Aucaxapuabl
(caxapo3a, JaKkTo3a) W TOJMCAaXapuibl (KpaxMaj, INIHMKOTeH, IIeJUII0JI03a).
buonoruueckue GyHKIUHN YIIIEBOOB.

Jlunuapl:  TpummMuepuasl,  crepounsl,  (ochonunuael.  'mapoduibHO-
rupodoOHble cBoiicTBa. buonornueckue Qynxkuumu aunuaos. CpaBHeHHe
YIJIEBO/IOB, OCJIKOB U JIUMUIOB KaK UICTOUHUKOB SHEPIHH

34 Hyxnennossie xkucnorsl: JJHK u PHK. Hyxieotuas! - MOHOMEPBI HYKIEHHOBBIX
kucinot. Crpoenue u pyukiuu JJHK. Crpoenune u pynknuun PHK. AT®: ctpoenue

1 QyHKIHH




3.5

[{uTonorus - Hayka o kieTke. Kiierounast Teopusi. MeToabl M3y4eHHs KIIETOK

3.6

Knerka kak 1enoctHas skuBasi cucrema. OOIue MPU3HAKK KICTOK: 3aMKHYTast
Hapy)xHass MemOpana, monekyiabpl JIHK kak reHeTwueckuii ammapar, cucTeMa
chHTE3a OerKa

3.7

Tumbl KIETOK: 3yKapuOTHYeCKas U mpokapuorndeckas. OCOOCHHOCTH CTPOCHHUS
mpokapuoTuyeckoit  kierku. Kiierounas crenka  Oakrtepuwii. CrpoeHue
AYKapUOTUYECKOM KiIEeTKH. OCHOBHbIE OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM U
IPHOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK - KJIETOYHAs CTEHKA, TIIMKOKAIHMKC, HX
¢ynkumu. [Tnazmarnueckas memOpaHa, ee cBolicTBa 1 pyHkuuu. [{utoruazma u ee
opranoussl. OqHOMEMOpaHHBIE OPraHOWbl KIETKU: HHAOIIIA3MAaTHYECKas CETh
(OIIC), anmapar 'onbaxu, auzocoMbl. [lomyaBTOHOMHBIE OpraHOW[BI KIIETKU:
MHUTOXOHJIpUH, TUIacTUAbl. [IpomcxoXkieHne MUTOXOHIAPWH W IUTacTHi. Bumsr
wiactua. HememOpaHHbIe OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTD,
PECHHUYKH, XIYyTHKH. OYHKINU OPraHOUIOB KIETKU. BrimroueHus

3.9

SAnpo - perynsTopHblii 1eHTp kieTku. CTpoeHue snpa: sanepHas o000j04Ka,
KapHuoIlula3Ma, XpOMaThH, SAPBIILIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PBHCILGHTGJ’IBHOCTB KJICTKHA

4.1

OOMeH BemiecTB, WM MeTa0ONMM3M. AcCCUMWIAIMS (TUIACTUYECKUH OOMEH) u
TVCCUMUIISATUS (SHEPTeTHYESCKUT OOMEH) - JIBe CTOPOHBI E€IMHOTO IMpolecca
MeTrabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPO(HBINA U TerepoTpodHbId. Poib
(dbepMeHTOB B 0OMEHE BEUIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

dotocunTe3. CBetoBas u TeMHOBas (a3bl porocuHTe3a. Peakiuu dorocuHTE3a.
OddexTuBHOCTL PoTOCHMHTE3a. 3HaYeHUE (POTOCHMHTE3a IS KU3HH Ha 3emIle.
BnusHue ycioBuit cpembl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIMICHHUS €r0
IIPOJYKTUBHOCTHU y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHHTE3HpYIOIIUe OaKkTepuu. 3HAueHUE XEMOCHHTE3a s
KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KIeTKe. PaciieniieHue BeIIECTB, BbIACICHHE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIETKE. DTaIlbl JHEPreTHIecKoro ooMeHa. [ ikomnms.
Bbpoxkenue u ero Bumel. KucrmopomHoe OKHCICHHE, WM KJIETOYHOE JIbIXaHHE.
D} hEeKTUBHOCTH YPHEPTETHIECCKOTO 0OMEHA

4.4

Peaknun marpuunoro cunTesa. I'enernueckas napopmanus u JJHK. Peanuzarus
reHeTHYeCKOH WHGpOpMauu B KiIeTKe. [eHETHYeCKHil KO M €ro CBOMCTBa.
Tpanckpunuusi - marpuunblii cunre3 PHK. Tpancnsuusg - Guocunre3 Oenka.
KonupoBanue amunokuciot. Ponb pubocoM B OmocuHTe3e Oeka

4.5

Hexnerounsie ¢opMbl Xu3HM - BHpYChl. Mctopust oTkpbiTus BupycoB (J.H.
WBanoBckuit). OCOOCHHOCTH CTPOCHUS U IKHU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hm pacTeHMil, >KUBOTHBIX W 4YEJIOBEKAa, BBI3bIBAEMBIC
BUpycamu. Bupyc ummyHoaeduuurta yenoseka (BUY) - Bo3Oynurens CIIN/a.
[Tpodunakrrka pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUN




Pasmuoxenue u HHAWBHUAYAJIbHOC Pa3BUTUC OPraHN3MOB

5.1

KiteTouHnbIit 1TUKII, UK )KU3HEHHBIN MK KieTku. MaTepdaza u mutos. [Ipoueccs,
npotekatoniie B uatepdaze. Permkarus - peakius marpuunoro cunte3a JJHK.
Crpoenue xpomMocoM. XpOMOCOMHBIM HaboOp - KapuoTuil. JluniaouaHeli u
raruIOWIHBI XPOMOCOMHBIE HAOOpPHL. Xpomaruasl. lluTonmornyeckne OCHOBBI
Pa3MHOXXEHUS U UHAUBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku - Mmuto3. Craauu mutosa. [Iponecchl, mpoucxoasiiyue Ha pa3HbIX
CTaJMAX MUTO3a. BUOJOrMYeCKHi CMBICT MUTO3a

5.2

®opmbl pa3MHOKEHUSI OpPraHu3MoB: Oecronoe U monoBoe. Bunel Gecrnonoro
pPa3sMHOXEHMS: [I€JICHHE Ha/JABOE, II0YKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CHIOpo0o0Opa3oBaHME, BETETAaTUBHOE Pa3MHOXKEHUE. VICKyccTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €r0 3HaYeHHE ISl CeJIeKLIUU
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ITonoBoe pa3sMHOXKEHHE, €r0 OTIINYMS OT OECIIONIOTO.

Meiio3. Cragum wmeiio3a. [Ipomeccsl, mpoucxopsiiue Ha CTagusx Meiosa.
[ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cCMbICH M
3HA4YEHUE Me03a

54

["ameTorenes - mporecc oOpa3oBaHMs MOJOBBIX KIETOK Y >KUBOTHBIX. [lojoBbBIE
JKeNe3bl: CEMEHHUKU M AnYHUKH. OOpa3oBaHUE M pa3BUTHE IMOJOBBIX KIETOK -
raMmer (crepMaro3ou], AULEKIeTKa) - crepmaroreie3 u oorene3. OcoOeHHOCTH
CTPOEHUS STULIEKJIETOK U criepmaTo3onaoB. Omnonorsopenue. [laprenorenes

5.5

WunuBunyansHOoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAJIbHOE  Pa3BHTHE
(smOpuorenes). Jranbl SMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHBOTHBIX:
apobieHue, racTpynsanus, opraHorenes. IloctamOpuoHansHOE pa3zBuTHE. THIIBI
MOCTAMOPHOHAIFHOTO Pa3BUTHUS: TNpsIMOE, HempsiMoe (TMYMHOYHOE). Brimsuue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, COCOOHBIE BBI3BIBATH BPOXKICHHBIE
YPOZCTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJ1H Pa3BUTHS

HaCHeI[CTBeHHOCTL " U3SMCHYUBOCTb OPTraHU3MOB

6.1

IIpeamer u 3apauu reneruku. Mcropus pasBuTHs reHETUKU. BKiax poccuiicKux u
3apyOeXHBIX  yY€HBIX B  pa3BUTHE  TIE€HETHKU. MeTonpl  Ie€HETUKU
(rubpuI0IOTHYECKUIA, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKU).
OCHOBHBIE T€HETUUYECKHUE MOHATUA. [ eHeTHUecKasi CUMBOJIMKA, UCIONb3yeMasl B
CXE€Max CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEJOBaHUs TPU3HAKOB, ycTaHOBIEHHble [. Menaenem.
MoHoruOpugHoe CKpelmBaHue. 3akoH €JUHOooOpaszus THOpUIOB MEPBOTO
nokosieHud. IlpaBmwiio nomMuHMpOBaHMS. 3aKOH pACUICIUIEHUS IPHU3HAKOB.
I'nnoresa yucrorel ramer. [1oHOE 1 HEMOJIHOE TOMUHHUPOBAHUE.

JluruOpuaHoe ckperrBaHue. 3aKOH HE3aBUCHUMOTO HAcleOBaHUS MPHU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JAMTHOPHIHOTO CKpPEUIMBAHUA. AHATU3UpPYOIIee
ckpewuBanue.  lcrnonb3oBaHue — aHANUM3HMPYIOIIETO  CKPEIIMBAHUS  JUIS
oTpe/iesieHHs] TeHOTUIa 0coou

6.3

CuersieHHOe HacienoBaHue mpu3HakoB. Pabora T. MopraHna mo CrEMIEHHOMY
HAacJIeJOBaHNUIO TreHoB. Hapymenwe cuemsieHMss T€HOB B pesyJibTare
KpOCCHHTOBepa. XpOMOCOMHAs TEOPHS HACJICICTBEHHOCTH. [ eHETHYeCK1Ee KapThl.




I'eneruka moma. XpoMOCOMHOE OImpeaeneHue Imona. AyTOCOMbI M TOJIOBbBIE
xpomocoMmbl. ['oMoramMeTHele W TreTeporaMmeTHble opraHu3Mbl. HacnemoBanue
INPU3HAKOB, CHCIIVICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buibl M3MEHUYMBOCTH: HEHACIEJICTBEHHAs W HACIEIACTBEHHAs.
Pons  cpeapl B HEHACIEACTBEHHOW  HM3MEHYMBOCTU.  XapaKTEpUCTHKA
MOIU(UKAIMOHHON U3MEHYNBOCTH. BapuanimoHHbBIHN psil M BapHallHOHHAs KPUBasl.
Hopma peaknuu npusHaka. KonnuecTBeHHbIE W Kau€CTBEHHBIE MPHU3HAKU U UX
HOopMa peakiuu. CBoCTBAa MOIU(DUKAITMOHHON H3MEHIMBOCTH

6.5

HacnencTtBenHas, WM TEHOTUIIMYECKAs, HW3MEHUMBOCTh. KoMOMHATHBHAsS
M3MEHYMBOCTh. Melo3 ¥ TONOBOM MPOIECC - OCHOBA KOMOWHATHBHOM
M3MEHYHUBOCTU. MyTannonHas naMeHuyuBocTh. Kinaccudukanus MyTaiumii: reHHbIE
XPOMOCOMHEBIE, TeHOMHBIC. YacToTa U mpuurHbBI MyTanuii. MyTareHHbIe (aKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIJAO0B B HaclencTBeHHOM n3MeHunBocty H.M. BaBuiioBa

6.6

I'enetnka yenoseka. Kapuorun uenoeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA!
IreHEaJOrHYeCKHi,  ONM3HEIOBBIM, ILHMTOTCHCTUYCCKUM,  OMOXUMHYCCKUM,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemMeHHOE onpeeiieHue TeHOTHUIIA!
MOJIHOTEHOMHOE CEKBEHHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[M11P-anamu3a. HacnencrBeHHble 3a00J€BaHMS YEIOBEKAa: T'€HHBbIE OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEapacloNoKeHHOCThIO, XPOMOCOMHEIE OOJIE3HH.
Comarudeckue u reHeparuBHble MyTaluuu. [IpuHIUIBL 370poBOro 00pas3a *KU3HU,
JTMArHOCTUKH, MPOQWIAKTUKN M JICUYECHUS TeHETHYeCKHX Oone3Heill. Memuko-
TCHETHYECKOE€ KOHCYJIBTUPOBAaHHWE. 3HAYCHHUE MEIUIIMHCKON TEHETHUKA B
MPEAOTBPAIICHUH U JICICHUU TeHETUUECKUX 3a00JIeBaHUH YeTIOBEKa

CCJ'IGKI_[I/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuus Kak HayKa ¥ IPOLECC. 3apOXKACHUE CENEKIIUN U JOMECTUKALUS. Y UeHHE
H.M. BaBunoBa 0 MLEHTpax HIPOUCXOXAECHHUS U MHOrooOpasusi KyJbTYpHBIX
pacteHuil. LIeHTpbl NpOUCXOXkKAEHUS JOMALIHUX KUBOTHBIX. COpT, MOpoa, ITaMm

7.2

CoBpeMeHHbIE METOJIbI CEeICKIIMU. MacCOBBIH W WHAWBUIYaJIbHBIH OTOOPHI B
CEJeKIMU pacTeHUW U >KUBOTHBIX. OlieHKa 3KCTepbepa. Bban3KopoiCcTBEHHOE
ckpemuBanue - WHOpuaWHT. Yucrtas nunHus. CKpelIMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpunHas cuina. HepoJacTBEeHHOE CKpelMBaHUE - ayTOPHIMHT.
OtnanenHass tuOpuau3anus W €€ ychnexw. VICKyCCTBEHHBIH MyTareHes u
MOJIYYECHHE TOJHUIUIONAOB. JIOCTHMKEHHUSI CENEKIMU pACTCHHH, MXWUBOTHBIX |
MHUKPOOPTaHU3MOB

7.3

buorexHomorus Kak oTpacib IpOM3BOACTBA. | eHHas MH)KEHEpHsl. DTaIbl CO3AAHUS
pexombunanTHo JIHK u Tpancrenusix opranusmoB. Kierounas MH>keHepus.
Kierounble  KynbTypel. ~ MHKpOKJIOHAIBHOE  Pa3MHOXKEHHME  PACTEHHM.
KionupoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue M dTHUeckue  mpodmempl. MO - reHeTHyecKH
MO (PHUIMPOBAHHBIE OPTaHU3MBI

Ta6Gmuna 16.2

[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOM porpammsl 11 kiacca




Kon
MIPOBEPSEMOTO
pe3ynbrara

[IpoBepsiemble peIMETHBIE PE3YJIbTaThl OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMBbl CPETHETO O0IIETO 00pa30BaAHUS

1

CdhopmMupoBaHHOCTH 3HAHUH O MECTE U POJTA OMOJIOTUH B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHS; O BKJIAJIE POCCHICKUX
1 3apyOEKHBIX YUCHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHUHN; (PYHKIIMOHATIHHOM
TPaMOTHOCTH YeJIOBEKa JUIs PEIICHHS KU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh CoepKaHHe OMOIOrMYECKHX TEPMHHOB U MOHSTHI:
BUJl, TOMYJSNUs, TeHO(OH, HSBOJIOIMS, IBUXKYIIUE CHIbI ((PaKTOphI)
IBOJIIOLUK,  TPUCIIOCOOIEHHOCTh  OPTraHW3MOB,  BUJI000pa30BaHUE,
IKOJIOTHYECKUE  (AKTOpPhI, HSKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBHI,
PEOYyLCHTHI, [EMH MUTAHUSA, DKOJOTMYEeCKas MHpaMuaa, OHOTEOICHO3,
ouocdepa

YMeHue wu3jgararb OMONIOTHYECKHE TeopuH (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAs TCOPHUs IBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apompitieBoro cxonctea K.M. Bapa, uepenoBanus miaBHBIX HAIIPaBICHUN
n myreit somommu A.H. CesepuoBa, yuenus o Ouochepe B.U.
Bepnanckoro), ompenensiTh TpaHUIBI WX MPUMEHUMOCTH K >KHUBBIM
crcTeMam

YMenue BJIaACTb MCTOJAAaMU HAYYHOI'O ITIO3HAHUS B Ounoorun (Ha6J'IIOI[eHI/IC
U OIIMCAHMEC JKHBBIX CHUCTEM, IIPOLCCCOB U ﬂBJICHPIﬁ; opraHu3anus Hu
IIPOBCACHHUC OHOJIOTMYECKOTO OKCIICPUMEHTA, BBIABUIXCHHUC TUIIOTC3BI;
BBIABJICHUC 3aBUCUMOCTHU MCIKAY UCCICAYEMbIMU BEJINYNHAMU, 00BSICHEHHUE
MOJTYYCHHBIX PC3YyJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHUC ACJIaTb BBIBOJAbI HAa OCHOBAHUU IMOJTYYCHHBIX pe?;y.J'II)TaTOB)

YMeHHe BBIICIATh CYIIESCTBEHHBIC MPHU3HAKH CTPOCHHS OHOJIOTHYECKUX
00BEKTOB: BUJOB, MOMYJIALNMA, MPOTYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTEOLIEHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLECCOB HACIEIACTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BH1000pa30BaHus,
MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOIOTHYECKUX (DAKTOPOB Ha
OpraHW3MbI, IEPEHOCa BEIIECTB M TIOTOKA JHEPIHH B DKOCHCTEMaX,
AQHTPOIIOTEHHBIX ~M3MEHEHWH B OJKOCHUCTEMax CBOEGH  MECTHOCTH,
KpPYTOBOPOTa BEIIECTB U OMOT€OXMMUYECKUX IIUKIOB B OHocdepe

YMeHue NpUMeHSTh MOTyYeHHbIE 3HAHUA U1 00bSICHEHHs OMOIOTHYEeCKUX
IIPOLIECCOB M SIBICHWM, JUIsl IPUHATHS IPAKTHYECKUX PEIICHUN B
MIOBCEJHEBHOM JKM3HM B IeNsaX oOecreyeHus Oe30MacHOCTH CBOETo
3JI0POBBS U 3710POBbS OKPYKAIOIUX JIFO/IEH, COOIOIEHUSI HOPM T'PaMOTHOTO
MOBEJICHUS B OKPY>KaroIIe MPUPOJHOM cpesie; TOHUMaHue HeOOXOAMMOCTH
HCIIOIBb30BaHUs TOCTUKEHUH COBPEMEHHOM OMOJIOTUH A7l PallMOHATIBHOTO
IIPUPOJONIOIB30BAHUS

YMeHue pemath dieMeHTapHbIe OMOIOTHYeCKHEe 3a/1aud, COCTABIIATh CXEMbI
TepeHOoCca BEIICCTB U SHEPTHH B SKOCUCTEMAX (IICTTH MUTaHUs)

YMeHue BBINOIHATH Ja00paTOpHbIE U MpakTHUYeCcKHe padoThl, coOmMoaaTh
MpaBuiia IpH padoTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PyIOBaHUEM




9 YMeHue KpUTUYECKH OIEHMBAThb U HMHTEPHPETUPOBATh HH(POPMALIKIO
OMOJIOTUYECKOTO COJAEep KaHUS, BKIIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHUS W3
paznuuHbiX ucTouHMKOB (CMMU, HayuyHO-ONyNsIpHBIE MaTepHallbl);
paccMaTpuBarh MIOOAJIBHBIE KOJOTMYECKHE MPOOIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

10 YMeHHe co37aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIC COOOIICHHS,
000011ast OMOJOTUYECKYI0 HH(POPMAIMIO W3 HECKOIbKUX HMCTOYHUKOB,
IPaMOTHO MCITOJIb30BaTh MOHATHIHBIN anmapar OHOJOTHH

Ta6muna 16.3

[TpoBepsiembie amemMeHTHI comepskanus (11 kimacc)

Kon [IpoBepsieMblii 21IEMEHT COACPIKAHMS
1 DBOTIOIIMOHHAA OMOJIOTUI
1.1 DBOJIONUOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BomouMH.  [laneoHTonormyeckue:  MOCIENOBAaTEIBHOCTh
MOSIBJICHHUST BHUJOB B IMAJCOHTOJOTHYECKON JIETONHCH, IEepeXoaHble (OPMBI.
buoreorpaguyeckue: cxoacTBO U paznuuue payH u (Giaop MaTepuKoB U OCTPOBOB.
OMOpHONIOTUYECKUE: CXOACTBA M pa3iauuus HSMOPHOHOB Ppa3HbIX BHJIOB
1103BOHOYHBIX. CpaBHUTENBHO-aHATOMUUYECKHUE: TOMOJIOIMYHBIE, AHAJIOIMYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OIMYECKHX IyTeH y Bcex
OpPraHU3MOB

1.2 OpomonnonHas Teopus Y. lapsuHa. [Ipeanoceliky BOSHUKHOBEHUSI JAPBUHU3MA.
JIBMKYIIME CUIIBI HBOIOLMHU BUOB 110 J[apBUHY (M30BITOYHOE Pa3MHOKEHUE MPU
OIPaHUYEHHOCTH PECYpCOB, HEONpe/ieNeHHas HW3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBII 0TOOD)

1.3 Cunrernueckass Tteopust HBomonuud (CTD) U OCHOBHBIE €€ TMOJOKEHUSI.
MuxkposBomrorus. [Tomymnsius Kak eIMHAIA BUIA U SBOJIIOIUN

1.4 JBwxymue cuiabl ((hakTopbl) SBOMIOINKWUA BUIOB B Mpupoae. MyTalMOHHBIN
IpoIecC U KOMOMHATHBHAs M3MEHYMBOCTH. llomyssiiMoHHBIE BOJIHBI U JApend
reHoB. M3omsiuusa u murpanus. EctectBenHsiit oT00p - Hampapnsommii Gpakrop
sBONIOUU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobieHHOCT,  OpraHU3MOB  Kak  pe3yiabraT d3Bodonuu. [Ipumepsi
MPUCIIOCOOTICHUH Y OpraHnu3MoB. ApoMop(]o3bl U UANOATATITAIIIH.

Buna u Bunoo6pazoanue. Kputepuu Buga. OcHoBHBIE (OPMBI BUAO0OpAa30BAHMS:
reorpauyeckoe, IKOIOrHIeCcKoe

1.5 Maxkpospomorus.  DopMmbl  IBOTIOLMU:  QuUIIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napauienabHas. HeoOpaTuMoCTh 3BOJIOIMHU

2 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 3eMIie

2.1 JloHay4HBIE TIPEICTABICHUS O 3apOKICHUM >KU3HU. HayuHble TrHIoTE3s!
BO3HUKHOBEHUS KM3HM Ha 3emile: abuoreHe3 M MaHCHepMHs. XHUMUYecKas
ABOJIOLUA. OKCHEPUMEHTAJIbHOE TOATBEPKIECHUE XUMHUYECKON 3SBOJIIOLMH.




Hauanbable sTanbl Ouonormyeckoit spomonuu. ['mnoreza PHK-mupa. IlepBbie
KIIETKU ¥ UX 3BoItonusA. @OpMHUpPOBAHHE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emsie mo spam U nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickass spbl. [lanmeo3olickas »pa U ee mnepuoabl: KeMOpPUUCKHIA,
OPIIOBUKCKHUM, CHIIYPUUCKWW, JE€BOHCKUW, KAMEHHOYTOJbHbBIA, IEPMCKHI.
Me3so30¥licKas 3pa U ee Iepruobl: TPUACOBBIM, FOPCKUM, METOBOM.

Kaitno3olickas 3pa 1 ee nepruosl: NajleoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIN.
XapakTepucTuKa KiIuMmara W Teolorhyeckux mpoueccoB. OCHOBHbBIE 3Tallbl
ABOJIIOLIMM PACTUTENIBLHOTO M >KMBOTHOTO MHpa. ApoMopho3bl y pacTeHUH u
JKUBOTHBIX. [losiBIIeHME, paciBET U BEIMUPAHUE TPYII )KUBBIX OPTaHU3MOB
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Cucrema OpraHM4eCcKOro Mupa Kak oOTpaxeHue d3Bomonuu. OCHOBHbBIE
CUCTEMaTH4eCKHE IPyIIIbl OPraHU3MOB

24

DBOJIIOIMS 4YeJloBeKa. AHTPOIOJIOTUsS Kak Hayka. Pa3BuThe mpeAcTaBICHHN O
MPOUCXOKICHUH 4YeloBeka. MeToapl H3yueHus aHTpomoreHe3a. CxonctBa u
pa3Iryrs 4eIOBeKa M KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
JBwxymme cuibl (pakTopsl) anTponorene3a. HacnencrBenHass U3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, W3TOTOBICHHUE OPYIUil
TPYyZAa, MBILLUICHUE, PEYb

2.5

OcCHOBHBIE CTaaUM M BETBH JBOJIOIMHU 4YEJIOBEKAa: aBCTpajonuTeku, YenoBek
yMmenbiii, YenoBek mpsMoxomsimui, YenoBek HeaHAepTalbCKuil, YenoBek
pa3yMHbIii. Haxonku MCKOMaeMbIX OCTAHKOB, BpeMs CYIECTBOBaHHS, 00IacTh
pacrpocTpaHeHus, 00beM rOJIOBHOTO M0O3ra, 00pa3 *KHU3HU, OPYIUS

2.6

Yenoseueckue packl. OCHOBHBIE OONbIINE pachl: €BpONeou IHas (eBpa3uiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpUAIbHAL), MOHTOJIOUTHASI (a3uarcko-
amepHKaHcKasi). YepTbl IpUCIOCOOIEHHOCTH MPEICTaBUTENEH YeTOBEUECKHX pac
K YCJIOBHUSM cyliecTBoBaHMs. EMUHCTBO uenoBeueckux pac. Kputuka pacuzma

Opraau3Mbl 1 OKpY>Karoias cpeaa

3.1

OKOJIOTHSl KaK Hayka. 3ajadyd W pa3feibl dKOJIOTHH. METOIbl 3KOJOTMYeCKUX
UCCIIEIOBAaHUN. DKOIOTUYECKOe MUPOBO33peHue. Cpenbl OOUTaHUsI OPraHU3MOB:
BOAHAasd, H3,3€MHO-BO3ILYH_IHEUI, IIOYBCHHA, BHYTpI/IOpFaHI/IE»MeHHa}I

3.2

Okonornueckue  (akropel.  Kmaccudukamumss — skomormueckux  (hakTopoB:
abmoTnyeckue, OMOTHMYECKHE M AaHTPONOreHHble. JleHCTBHE HKOMOTHYECKHX
(baxTOpOB Ha OPraHU3MBI

3.3

AOuornueckue (aKTOpbl: CBET, TeMIIeparypa, BIaXHOCTb. DoTonepuoausm.
[Tpucniocobnennss OpraHU3MOB K  JICHCTBHIO  a0MOTHYECKUX  (PaKTOPOB.
buonornyeckne puTMeI
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buornueckue ¢akropel. Buabl OHOTHYECKUX B3aWMOJCHCTBHI: KOHKYPEHIIHS,
XHUIIHAYECTBO, TApa3sUTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJM3M, HEUTpaim3M. 3HaYeHHEe  OHMOTHYECKUX
B3aMMOEWUCTBUI /I CYIIECTBOBAaHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPHUCTUKU ITOITYJIALUH. OcCHOBHBIC ITOKa3aTeIU MOMmyJIsIunun:
YUCJICHHOCTb, IIJIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, IIPUPOCT, MHUTpAlM.
)II/IHaMI/IKa YHUCJICHHOCTH MOMYJIAIUN U €€ PETYIIAINA




Coo0111ecTBa ¥ KOJIOTHUECKAE CHCTEMBI

4.1

CoobmiecTBo opranu3moB - OwonieHo3. CTpyKTypel OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Bunabl-momuHanTel. CBS3M B
ouoreHo3e

4.2

Oxonoruyeckue cucteMbl (dkocucteMbl). IloHstue 00 »sKkocucreMe U
ouoreoneHo3e. OYHKIMOHAJIbBHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBHI, peyLIeHThl. KpyroBopoT BElECTB U IOTOK YHEPTUU B IKOCUCTEME.
Tpopudeckue (MHIIEBBIE) YPOBHH SKOCHUCTEMBI. [luIieBble Ienmu W CETH.
OCHOBHBIE TIOKA3aTENIM 3KOCHCTEMBI: OHMOMacca, NMPOAYKLUSA. DKOJIOTHYECKHE
NUPaMUJbl: TPOAYKLMH, YHMCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyisnus, passutue. Cykueccus
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[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOocHCcTeMa XBOWHOTO WUJIU
HIMPOKOIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHbIE JKOCHUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
Buonorndeckoe u X03siiCTBEHHOE 3HAYCHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.
buopaznooOpazue kak (daktop ycroWumBocTH dkocucteM. CoxpaHeHHe
OMONIOrNYecKoro pazHooOpasus Ha 3emie

4.4

VYuenne B.M. Bepuaackoro o Ouocdepe. I'paHuiisl, coctaB M CTPyKTypa
ouocheprr. XKuoe BemectBo u ero (yHkuu. OcoOeHHOCTH OMochepsl Kak
m100abHOM dKOocHCTeMbl. J[MHaMHyeckoe paBHOBecHE M OOpaTHas CBS3b B
o6uocdepe. KpyroBoporsl BemiecTB M OHOT€OXMMHYECKHE IUKIBI 3JIEMEHTOB
(yrmepopa, azora). 30HaabHOCTh OMochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuecTtBo B Ouocdepe 3emin. AHTPOIIOTEHHBbIE M3MEHEHHs B Ouocdepe.
[mobGanpHbIE HKOTOTHYECKUE TPOOIEMBI.

OcHoBa palMOHATBHOTO YIpPaBICHUS MPHUPOIHBIMH pecypcamMu H  HUX
ucronb3oBanue. JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOIbI
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