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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTHM TEOPETHUECKYI0 OCHOBY JUIS
omnpezeNieHus] MOAXOA0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro mpeaMera
«buonorus»  cocraBwiM:  KoHuentyaibHele nojoxenus DI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COAepKaHus, pe3yIbTaTOB OOyUYeHUsI U TPEOOBAHMIA
K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB, MOJIOXKEHHSI 00 OOIIMX IIeJIIX U MPUHIHUIIAX,
XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEIHEro 00I11ero o0pa3oBaHus
B Poccuiickoit denepariuu, a Takxke MOJIOKEHUs O creluduke Onoaoruu, e€ 3Ha4eHUu
B [O3HAHUM >KUBOM MPHUPOJBI M OOECHEYEHUH CYLIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM TMOJIOKEHUSIM, OMPEEICHbl OCHOBHBIC (DYHKIIMU
MIPOTPaMMBI 110 OMOJIOTHH B €€ CTPYKTYpa.

[IporpamMma 1o OMOJIOTHH MAET MPEACTABICHUE O IEAX, 00 0OOIIel CTpaTernu
0o0y4eHHs, BOCIUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPECTBAMU YYEOHOTO MpeameTa
«buonorus», onpenensier 00s3aTeIbHOE NPEIMETHOE COJAEPKAHUE, €r0 CTPYKTYpY,
pacnpeneneHue Mo pa3fenaM M TeMaM, PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTD
U3y4eHus: y4eOHOro marepuana ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTMKM OOpa30BaTENbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEM
00yJaromMXCsl.

B mporpamme nmo Ouosiornu Tak:ke y4UTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHbIM U MPEIMETHBIM pe3yJbTaTaM OOy4eHHs B
(¢bopMUPOBaHUU OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIHHOU NEATEIbHOCTH/Y4EOHBIX
NecTBHI 00yYarOIIUXCsI 0 OCBOCHHIO COAECPKAHMSI OMOJIOTHYECKOTO 00pa30BaHMsL.

B nporpamme mo 6monorun (10—11 kmaccel, 0a30BbIii ypOBEHb) peaan30BaH
OPUHIMI TPEEMCTBEHHOCTH B UW3YYEHHUM OWOJOTUH, Onaromaps YeMy B HeEH
MPOCMATPUBACTCA  HANPABJICHHOCTh HA  Pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHNEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHHUS, [IEHHOCTHBIX OPHEHTAIINA
JUYHOCTH, IKOJIOTMYECKOTO MBIIUICHHUS], IPEACTABICHUI O 310pOBOM 00pa3e KU3HU U
OepeXHbIM OTHOLIEHHEM K OKpyXkarouied mnpupomHou cpene. Iloatomy Hapsay c
U3y4eHHEM O0IIeONOTIOTHIECKIX TEOPHiA, a TAK)KE 3HAHUI O CTPOCHUU JKUBBIX CUCTEM
Pa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B IPOTPaMMe
no OWOJIOTMM YJEICHO BHHUMAHHME WCIIONB30BAHUIO TIONYYEHHBIX 3HAHUNA B
MOBCEHEBHOM JKU3HU VISl PEIICHUS MTPUKIIAJAHBIX 3aa4, B TOM YKCie: MPOQUIaKTUKU
HACJIeICTBEHHBIX 3a00JIEBaHUM YeNTOBEKA, MEIMKO-T€HETUYECKOT0 KOHCYJIbTUPOBAHUS,
000CHOBaHUSI IKOJIOTMYECKH I1€JI€CO00pa3HOr0 TMOBEACHUSI B  OKpY’Karomieu
MPUPOJHOM CpElie, aHaIh3a BIUAHUS XO3AMCTBEHHOM [ESITEILHOCTH YEJIOBEKa Ha
COCTOSIHUE TPHUPOJHBIX M HCKYCCTBEHHBIX HKOCHUCTEM. YCHUJICHHE BHHUMAaHHUS K
MPUKJIAJHON HAMpPaBICHHOCTH YyueOHoro mpenmera «buomorus» mpoauKTOBaHO
HEOOXOMMOCTBIO OOeCTieueHus! YCIOBUN ISl pelIeHHus] OJHOM U3 aKTyallbHbIX 3aja4
IIKOJIBHOTO OMOJIOTUYECKOTO 00pa3oBaHusi, KOTopas mpejmnoaraet (GOpMHUPOBaHUE Y



oOyyJaronmxcsi CHOCOOHOCTH — @JalTUPOBAThCA K  M3MEHEHUSIM  JIMHAMHYHO
Pa3BUBAIOLLETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpefHero ooiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obGecrieunBaer (opMupoBaHHe Yy OOydarolUXCs MNPEICTaBICHUNH O HaydHOU
KapTUHE MUPA, pacIIUpsieT U 0000IIaeT 3HAaHUS O KUBOU MPUPO/IE, €€ OTIUYUTEIBHBIX
MpU3HAKaX — YPOBHEBOM OpraHU3alliy U 3BOJIIOIMH, CO3AAET YCIOBUS JUIsl: TO3HAHUS
3aKOHOB XUBOU MPUPObI, GOPMUPOBAHUS PYHKIIMOHAILHON IPaMOTHOCTH, HABBIKOB
310pOBOTO U 6€30MacHOro o0pasza *KHU3HHU, IKOJIOTUYECKOTO MBIIIEHUS, IEHHOCTHOTO
OTHOLUEHUS K XKUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHre OUONOTHS MUMEET TaKXKe JUIsl PEIleHUs] BOCIUTATENbHBIX U
pPa3BUBAIOIINX 3a/1a4 CPEIHETO 00IIero o0pa3oBaHMs, COMHAIM3AINNA 00YJarOITUXCS.
N3yuenue Ouonoruu o0ecrneynBaeT ycaoBus i POPMUPOBAHUS UHTEIJICKTyIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET MHTErpallMi OMOJIOTMYECKUX 3HAHWNM C MPECTABICHUSMU U3 JPYTUX
y4eOHBIX MTPEeIMETOB, B YacTHOCTH, (pu3uku, Xxumuu U Treorpaduu. HazpanHbie
MOJIO’KEHUS O MpeIHa3HaYeHUH y4eOHOro npeaMera «buomorusy cocTaBUiIn OCHOBY
JUISL ONPENENIEHUs] TOAXOJ0B K OTOOPY M CTPYKTYPUPOBAaHUIO €r0 COJAEpkKaHUS,
MPEICTABICHHOTO B MTPOTrpaMMe MO OHOJIOTHH.

Ot60op conmepxkanusi ydeOHOro mpeamera «buosnorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMNA KYJIbTypOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyuJaroiuecs: TOJKHbl OCBOUTH 3HAHHSI U YMEHUs, 3HAUUMbIe i1 (POPMUPOBAHUS
oO011eil KylbTypbl, ONPEAEISIONINe aJeKBaTHOE MOBECHIE YeIOBEKa B OKpYKarolen
OPUPOAHONU cpefie, BOCTPEOOBAHHbIE B IOBCEIHEBHOW JKM3HM M MPAKTHUYECKOU
nesitenbHOocTH. Oco0oe MecTOo B 3TOM CHCTEME 3HAHMM 3aHUMAlOT 3JIEMEHTHI
COJIEp)KaHMsI, KOTOpPBIE CIy>KaT OCHOBOW g (OPMHUPOBAHUS TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIIOCOOCTBYIOIINX T'YMaHHU3AI[UU OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKkTypupoBaHHE COAEpkKaHUS Y4YeOHOro marepuaiga B MpOorpaMMe IO
OMOJNIOTMH  OCYLIECTBIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHHWS 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MPUPOJBI, O €€ YPOBHEBOW OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBHU C 3TUM B CTPYKType ydeOHOro mpeameTa «buomorus
BBIICJICHBI CIIEAYIOIINE COJACpXKaTeNbHbIe JMHUU: «bUONOrus Kak Hayka. MeToJsl
Hay4yHOTO mTo3HaHus», «Kierka kak Owuonormdeckas cuctema», «OpraHmsMm Kak
Oounosnornyeckas cucrtema», «CucreMa W MHOrooOpasue OpPraHHYEeCKOTO MHpPay,
«OBOJIOLMS )KUBOU TPUPOIBI», « IKOCUCTEMBI U MIPUCYIIUE UM 3AKOHOMEPHOCTH.

[enr wusydenuss yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE 00YYAIOIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATIBLHOW OpraHu3aluu
JKUBBIX CUCTEM PA3HOTO paHTra U MPUOOPETEHNE YMEHUI UCTIONB30BATh ATH 3HAHUSI JIS
IPaMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB KUBOW NPUPOJBI U PpPEUICHHS
Pa3TUYHBIX JKU3HEHHBIX TIPOOIIEM.



JoctikeHue 1end u3ydeHust yuyeOHoro mnpeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CTIeUnBaCTCs PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHME OOYyYalOIUMHCS CHUCTEMbl 3HaHUH O OHMOJOTHYECKUX TEOPHUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THITOTE3aX, IPaBUIax, CIIyKaIIHUX OCHOBOU IS
dbopMHpoBaHUsl MPECTABICHUN O €CTECTBEHHO-HAyYHOW KapTHUHE MUpA, O METOJax
HAyYHOTO TO3HAHUS, CTPOEHUH, MHOT0OOpa3sMu M OCOOCHHOCTSAX JKHUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allUM, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAaHUSAX B OMOJIOTUH;

dbopmupoBaHe Yy OOYyYalOIIUXCS TMO3HABATE/IbHBIX, HWHTEIUICKTYaJbHBIX M
TBOPYECKHUX CIIOCOOHOCTEH B IIPOIIECCE aHATM3a TAHHBIX O MYTIX Pa3BUTHS B OUOJIOTHI
HAyYHBIX B3IJISIOB, UJEH U MOAXOAOB K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOIO YPOBHS
OpraHu3allNy;

CTaHOBJIEHME Yy oOydarommxcs oOmeil  KyJapTypbl, (YHKIMOHAIHHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHITH U OLICHUBATH SIBJICHHSI OKPYKAIOIIETO
MUpA KUBOU MPHUPOJbI HA OCHOBAHWUU 3HAHUI U OMbITA, MOJYYCHHBIX MPU U3YYECHUU
Onosoruu;

dopmupoBanue y oOydalomuxcs yMEHHHA WUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUECKOM [EATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTH;

BOCIUTAaHUE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM KHBOMU
IpUPOAbl, HEOOXOIUMOCTH OEpPEHKHOTO OTHOLIEHUS K HEM, COOMIOJAEHUS ITUUYECKUX
HOPM IpU NPOBEJICHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HaHUE LEHHOCTU OWOJIOTMYECKUX 3HAHUM Ui TOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYPBI, ISl POPMHUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHHH B TMOBCEIHEBHOW KU3HU IS
OIICHKU TIOCJICJICTBUN CBOEH NESITEILHOCTH MO OTHOIICHUIO K OKpYXKaroIIeu cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME | COOJIOJIeHHE Mep NPOPUIAKTUKH
3a00seBaHUM.

B cucrteme cpeanero obuiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM
YPOBHE, SBJIAETCA O0O0s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISALIMM B COCTaB
npeaMeTHon obnacTu «EcTecTBeHHO-HAYUYHBIE PEIMETHD.

Jlnst u3yuenusi OMOJOruM Ha 0a30BOM YPOBHE CPEAHEr0 00IIero oOpa3oBaHUS
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hemenmio), B 11 kmacce — 34 dJaca
(1 gac B HEZIETIO).



COJEPXAHME OBYUYEHMUSA
10 KJIACC

Tema 1. buoJiornsi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, punocodueit, STUKOM, ICTETUKOM 1 ipaBoM. Pob
Oounonornu B (OPMHPOBAHWH COBPEMEHHOM HaydYHOW KapThHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroapl MO3HAHUS KUBOW MPUPOAbl (HAOMIOJACHUE, SKCIEPUMEHT, OINKMCAaHUE,
U3MepeHue, Kiaccupukarus, MOACIMPOBAHNUE, CTATHCTHYECKAsi 00padOTKa JaHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. Jlapsun, I'. Mennens, H. K. Konsuos, /[xx. Yorcon u @. Kpux.

Tabnuubl u cxeMbl: «MeToAbl TO3HAHUS KUBOM MPUPOIBI».

JlaGopaTopHble U NPaKTHYeCKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHME pA3IUYHBIX METOAOB IIPU
U3Y4EHUH OUOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl M HX OPraHU3AIHSA.

Kusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTraHHUYECKON MPUPOIBI.

CpoiicTBa OnocHucTeM U MX pa3HOOOpaszue. YPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIM, KJIETOYHbBIN, TKAHEBBIM, OPTaHU3MEHHBIW, MOMYJISIIUOHHO-BUIOBOM,
HKOCHCTEMHBIN (OMOTreoneHOTHYEeCK it ), OnochepHBIil.

JleMoHCTpPaIUK:

Tabmuuper n cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHU OpPTraHU3AINU
KABOU ITPUPOIBD.

O6opynoBanue: Mmozenb Moiekybl JJTHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOCHHUE KJIETKH.

XUMUYECKHM COCTaB KIIETKH. XHMHUYECKHE OJJIEMEHTHI: MAaKpPOJJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMK BOJBI W MHUHEpAJbHBIX BeEHIECTB B KieTrke. [logaepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OeaKOB. AMHHOKHCIOTHI — MOHOMEPHI OENKOB.
He3aMeHnMble M 3aMEHUMBIE aMHHOKHCIOTBHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpPBbI OEJIKOBOI MOJIEKYJIbI (IEpBUYHAsL, BTOPUYHAs, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OIKOB. bronornueckne QyHKITMN OCIKOB.

®depMeHTHl — Ouosiornyeckue Katanuzatopbl. CTpoeHue (pepMeHTa: aKTHUBHBIM
HEeHTp, cyOcTpatHas cieunpuaHocts. Kodhepmentsl. Butamunsl. Otianuus pepMeHTOB
OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.



VYrieBobl: MOHOCAXapuabl (IJI0K03a, prubo3a U JA€30KCUPH003a), Tucaxapu/ibl
(caxapoza, JlakTo3a) W TOJHMCAXapuabl (Kpaxmal, TJWUKOTEeH, IEJUTI0I03a).
buonornuyeckue GyHKIMH yTIEBOIOB.

Jlununet:  Tpurmuuepuabl,  Gocdhonunuabl, crepouabl. [uapoduabHO-
ruipodoOHbie cBoicTBa. buonornueckue ¢pyHkuuu nunuaos. CpaBHEHUE YIIIEBOJIOB,
O€JIKOB U JIMMHUIO0B KaK UICTOUHUKOB SHEPIHH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotunapl — MOHOMEPBI HYKJIEHHOBBIX
kucioT. Ctpoenne u pynkuu JJHK. Ctpoenune u ¢pynkuun PHK. Bugsr PHK. ATO:
CTpoeHue U QyHKIUH.

[{uronorus — Hayka o kiuerke. KiietouHas teopus — npumep B3auMOJEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEHUS KIETKU.

Krnerka xak nenoctHas xuBasi cucrema. OOIue NMPU3HAKK KIIETOK: 3aMKHYTasl
Hapy>kHas memOpana, monekyibl JJHK kak renernueckuii anmapar, cucTeMa CHUHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHueckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudyecko  kimetku.  Kierounas  crenka — Oakrepuil.  Ctpoenue
HYKapUOTUYECKON KIeTKU. OCHOBHBIE OTIMYHSI PACTUTEIBHOM, )KUBOTHOW U TpUOHON
KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPbl KIETOK — KIETOYHAs CTEHKa, INIMKOKAIUKC, HMX
¢bynkuuu. [lnasmatudeckas memOpana, e€ cBoiicTBa u ¢yHKuuu. [lutomnazma u eé
opranouspl. OpHoMeMOpanHble opraHouabl kietku: OIIC, ammapat ['onbaxwu,
mu30coMbl.  1lolyaBTOHOMHBIE OpraHOWIbl KJIETKH: MUTOXOHIPHUH, IUIACTUJBIL.
[Ipoucxoxaenne MUTOXOHApUM U Mmiuactud. Buasl mnactua. HememOpaHHbIe
OpPraHOM/IbI KJIETKU: pUOOCOMBI, KJIIETOUHBIN LIEHTP, LIEHTPUOJIU, PECHUYKH, KTy TUKH.
@yHKIMHA OPraHOMIOB KJIETKU. BKIroueHus.

Anpo — perynaropHslii 1eHTp kKieTku. CTpoeHue smapa: siaepHas 000JIOUKa,
KapHoIlIa3Ma, XpOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JleMoHCTpPaIUK:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacrpeneneHne XUMHUYECKHUX 3JIEMEHTOB B HEXXUBOM MPHUPOIL),
«PacmpeienieHue XMMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuubr u cxembl: «lleprogudeckas TaOIMIla XUMHUYECKHUX JIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «brocuHTe3 Oenka», «CTpoeHue MOJICKYJbl OelKay,
«Ctpoenue depmenta», «Hyxneunosbie kucinothl. JIHK», «Ctpoenue monexybl
AT®», «CtpoeHHe SyKapUOTUYECKOU KIETKN», «CTpOEHUE JKUBOTHOM KIETKWY,
«CTpoeHHE pacTUTENbHOW KIETKN», «CTpoeHue NpPOKapUOTHUECKON KIETKWY,
«CTpoeHue siapa KIETKI», «YTIeBOAb», «JIumuab.



O6opynoBaHue: CBETOBOW MHMKPOCKOI, 0O0OpyJIOBaHWE [UIsi MPOBEICHUS
HAOMIOJICHUI, HW3MEpPEHUH, SKCIEPUMEHTOB, MUKpOIpenapaTbl PacTUTEIbHbBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KJIETOK.

JlabopaTopHble M MpaKkTHYecKHe padoThI:

JlaGoparopnas pabGora Ne 1. «M3ydeHwe KaTaIUTHYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MPUMEPE aMIJIa3bl WIIH KaTadasbl ).

JlaGoparopnas padota Ne 2. «M3ydyeHue cTpoeHUs KIETOK PaCTEHUM, )KUBOTHBIX
u OaKkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeaesiTeJJbHOCTb KJICTKH.

OOMeH BemecTB, WM MeTa00au3M. AcCUMUIIALNS (IUIACTHYCCKUH OOMEH) H
JUCCUMWIISIIUS  (PHEPreTUYecKuidi OOMEH) — JBE€ CTOPOHBI €AMHOrO Tpolecca
Merabonu3ma. Poyib 3aKOHOB COXpaHEHHs] BEIIECTB W OSHEPTMM B TMOHUMAHUU
MeTaboau3Ma.

Tumber oOMeHa BemecTB: aBTOTpO(dHBIA U reTepoTpodHbIA. Pob hepMeHTOR B
oOMeHe BEIIeCTB U MPEBPAIlCeHUU YHEPTUU B KIIETKE.

®dotocunte3. CBeToBas u TeMHOBas (asbl hoTocuHTe3a. Peakiuu poTocuuTesa.
D¢ddextuBHOCTL PoTOCHHTE3A. 3HAUCHHE POTOCHHTE3A /IJIs1 )KU3HH Ha 3emuie. Biusiane
yCJIOBHMM cpefbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIMICHHS €r0 MPOAYKTUBHOCTU Yy
KYJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIUEe OakTepuH. 3HAYECHUE XEMOCHHTE3a IS
YKU3HU Ha 3emiie.

OHepreTuueckuii oOMeH B KieTke. PaciuerieHue BEmIeCTB, BBIJICICHUE U
aKKyMyJIMPOBaHUE SHEPTUU B KIETKE. DTalbl SHEPreTHueckoro oomena. I mukomnus.
bpoxenne u ero Buapl. KHUCITOpOAHOE OKHUCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnutenpHoe hochopunrpoanue. I HEKTUBHOCTh IHEPTETHUESCKOTO OOMEHa.

Peakmiuu matpuyHoro cuntesa. ['enetnueckast undopmarnus u JJHK. Peanuzamms
reHeTHYeCKo uWHGOpMAIMK B KJIETKe. [ eHeTHYecKMid KOA M €ero CBOMCTBA.
Tpanckpunimst — marpuunbiii cunte3 PHK. Tpancnsiiius — GuocunTtes O6enka. Jramnsl
tpaHcisauuu. KogupoBanue aMuHOKUCIOT. Posie pubocom B OuocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpsitus Bupycos (/. U.
NBanoBckwuit). OcoOEHHOCTH CTPOCHUS U )KU3HEHHOTO ITMKJIa BUPYCOB. bakTeprodaru.
bonesHn pacreHuid, XWBOTHBIX M 4YEJOBEKAa, BBI3BIBAEMBIE BUpycaMH. Bupyc
ummyHoneuimra uenoBeka (BUY) — BozOyaumrens CIIWla. OOGpatHas
TpPaHCKPHUIIMS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00sieBaHUM.

JlemoHcTpanum:

[Toptpersl: H. K. Konsuos, /1. . UBanoscku, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tumbl muTaHus», «MeTadbonusm», «MUTOXOHAPUIDY,
«JHepreTudyeckud oOMen», «Xmoportact», «®Potocunted», «Ctpoenue J[HK»,
«Ctpoenne u (yHKIHOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHMueckuit Komy,



«Bupycoe», «bakrepuodarn», «Ctpoenue u xku3HeHHbId nuki Bupyca CIIN/a,
OaxTepuodaray, «Permmukanus JJHK».

O6opynoBanue: monenu-anmiukanuu «Yasoenue [HK u Tpanckpunims»,
«buocunres 6enka», «CTpoeHue KIeTkn», MoJeib cTpykTypsl JTHK.

Tema S. PazMmHOKeHHe M HHAMBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounbrii 1Mk, WM JKW3HEHHBIM LMK KiIeTkd. MHTepdaza u MuTos.
[Ipoueccol, npoTekaromue B uuTepdase. Permukanus — peakius MAaTpUYHOTO CUHTE3a
JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAOOp — KapuOTHM. JIWTIOMIHBIN U
rafiouHbIA  XpOMOCOMHbIE HaOopbl. Xpomatuzabl. Lluronorunyeckue OCHOBBI
Pa3MHOKEHUS U UHIMBUIYaJIbHOIO PA3BUTUS OPTAHU3MOB.

Henenue xnetkn — muro3. Craaum muto3a. IIpoueccel, mpoucxomsdmue Ha
PAa3HBIX CTAINASIX MUTO3a. bHOJIOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemas rudesnb KIETKH — afomnTo3.

®opMbI pa3MHOXKEHHUsSI OPraHU3MOB: Oecrosioe U mojoBoe. Bumbr Gecmnonoro
Pa3MHOXKEHUSA: JIEJIEHUE HAJBOE, IIOYKOBAaHME OJHO- UM  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIOHUPOBAHME
OPraHu3MOB, €r0 3HaYEHUE IS CEIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cragum Meio3a. [Ipoueccel, MpoucXonsdliue Ha CTaauaX Meio3sa.
[ToBenenue xpomocom B meiose. Kpoccunrosep. buosiornueckuii CMbICI U 3HAYCHUE
Meo3a.

["ameTorenes — mpouecc oOpa3oBaHus MOJOBBIX KJIETOK Yy KMBOTHBIX. I10s10BbIE
JKeJe3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHuEe U Pa3BUTHUE MOJOBBIX KJIETOK — raMeT
(criepmaTo3ou, SUIEKIETKA) — criepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIETOK U criepMaro3ouaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayansHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHOHAILHOE  Pa3BUTHE
(omOpuorene3). Otanbl SMOPHOHATBLHOTO PA3BUTUS Y TMO3BOHOYHBIX >KHBOTHBIX:
npobneHue, racTpyysanus, opraHorenes3. I[locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCT3MOPHUOHAJIBHOTO Pa3BUTHUSA: MPsAMOE, HeNpsAMoe (JIMYMHOYHOE). BiusiHue cpenbl
Ha pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 HBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

JleMoHCcTpaUM:

Tabmubslt u  cxembl: «DopMbl  pa3sMHOXKEHHSI OPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTEHUID», «BereraTuBHOE pa3sMHOKEHUE PACTEHUI,
«lenenne kmerku Oakrepuity, «CTpoeHHUE TMOJOBBIX KIETOK», «CTpoeHue
xpomocombl», «Knertounei 1nukny, «Pemmmkamua JHK», «Mwuroszy», «Meito3y,
«IIpsimoe u HempsiMOe pa3BUTHE», «l'aMETOreHe3 y MIIEKONMUTAIOIINX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUX OHTOTCHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpOTpenapaTsl «CriepMaTo30u,1bl
MJIEKOIIUTAOLIEro», «SMIeKieTka MileKonuraromero», «KapruokuHes B KieTkax



KOpEIIIKa JyKay, MarHUTHasi MoJieJib-antiukanus «Jlenenue knetkuy, moaens [HK,
MO/1e7Tb MeTada3HOU XPOMOCOMBI.

JlabopaTopHble M MpaKkTHYecKHe padoThI:

Jlabopartopnas pabota Ne 3. «HabmrogeHre MuTo3a B KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas padota Ne 4. «M3ydenne cTpoeHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPONpEnapaTaxy.

Tema 6. HacsiencTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaum reetuku. Mcropus passurusa resetuku. Poas nuronorun u
HAMOPHUOJIOTUH B CTAHOBJICHUU T'€HETUKHU. Bkiaa poccuiickux u 3apyOexHbIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeTonbl reHeTUKH (TMOpPUIOIOTUYECKUM, ITUTOTEHETUYECKUH,
MOJIEKYJISIpHO-TeHeTH4eCcKuil). OCHOBHBIE TE€HETUYECKHE TNOHATHUS. | eHeThyeckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIMBaHUN.

3aKOHOMEPHOCTH HAacJeAOBaHUs IPU3HAKOB, ycTaHOBIeHHbIEe [. Menpaenem.
MoHoru6puHoe ckpenBatue. 3aKoH eIMHO-00pa3us TMOPUA0B IEPBOTO MOKOJICHHUS.
[IpaBuino noMuHUpOBaHMS. 3aKOH pacIUEIJICHUs IPU3HAKOB. ['Mmore3a YHCTOTHI
ramer. [lonHOe 1 HENoOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBHUCHUMOTO HACIEAOBaHMs MPU3HAKOB.
[{uToreHeTuyecke OCHOBBI JUTHMOPUAHOTO  CKpEIIMBaHUSA. AHaIU3UPYIOIICe
cKpemuBaHue. Vcronb3oBaHWe aHANM3UPYIOLWErO0 CKPEIIMBAHUS IS ONpPEACIICHHS
TeHOTHUIIa 0COOHU.

CuennenHoe HacienoBaHue npusHakoB. Pabora T. MopraHa no cuemjieHHOMY
HaCJIEJOBAaHUIO TeHOB. HapyleHne cuemienys TeHOB B Pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH. [ eHeTnuecKue KapTel.

['eHeTnka mosa. XpOMOCOMHOE OIpEAEICHUE MO0JIa. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHele M TreTeporameTHble opraHu3mbl. HaciemoBanue
MPU3HAKOB, CUEIUICHHBIX C TIOJIOM.

WN3meHunBOCTh. BHUIBl M3MEHUMBOCTH: HEHACJIEACTBEHHAs] U HACJEICTBEHHAS.
Ponb cpeapl B HEHACJICICTBEHHOM  W3MEHYMBOCTHU. XapakTepucTuka
MOIM(UKAIIMOHHOW M3MEHUMBOCTH. BapualoHHBIA psiJl U BapuallMOHHAs KPHBasl.
Hopwma peakiuu npusHaka. KoaudecTBEeHHbIE M KAUECTBEHHBIE MPU3HAKU U KX HOpMaA
peakuuu. CBoiicTBa MOIU(MUKAITMOHHON U3MEHUNBOCTH.

HacnenctBennasi, wiM reHOTHUNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHYMBOCTh. Meli03 1 MOJI0BOM MPoIecC — 0CHOBA KOMOWHATUBHON M3MEHUHNBOCTH.
MyTanronHas u3MeHYMBOCTb. Kiaccudukaius MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHomHble. Yacrota W TOpUUMHBI MyTanui. MyTtareHHsle (akTopbl. 3aKOH
TOMOJIOTHYECKHX PSAJO0B B HacaeACTBEHHOW n3MeHunBocty H. M. BaBuiosa.

BuesinepHas HaclieICTBEHHOCTh U UBMEHYMBOCTb.

['enetuka uyenoBeka. Kapuotumn udenoBeka. OCHOBHBIE METOJbl T'E€HETUKHU
YeJIOBEKA: I'CHEaJOTHUECKHM, OJM3HEIOBBIM, IMUTOTCHECTUYCCKUHM, OMOXHMUYSCKUM,
MOJIEKYJISIPHO-TeHETHUECKUI. COBPEMEHHOE OIPEIETIEHNE TEHOTUIIA: TIOJTHOTEHOMHOE



CEKBCHUPOBAHUE, TIECHOTUIIMPOBAHUE, B TOM uucie ¢ nomoupro IIIP-anammsa.
HacnencrBennble  3a0oJjieBaHus  YejOBEKa: TeHHBIE  OOJIE3HH, OOJEe3HHM C
HACJIEJICTBEHHOM MPEPacIoyioKeHHOCThI0, XpOMOCOMHbIE 0601e3HH. COMaTHUECKHEe U
renepaTuBHble MyTanuu. CTBOJIOBBIE KiIeTKU. [IpuHLIMIIBI 310pOBOro 00pa3a KHU3HHU,
JTUArHOCTUKH, TPOQUIAKTAKM M JIEUEHUS TEHETHYEeCKUX Oomne3neil. Meauko-
FEHETUYECKOE  KOHCYJbTUPOBAaHWE. 3HAYEHUE  MEIUIMHCKOM  TIEHETUKH B
NPEeIOTBPAIICHUH U JICYCHUH TEHETUUECKUX 3a00IeBaHN Yell0OBeKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Menaenb, T. Mopran, I'. ne ®pus, C. C. Yerepuxon, H. B.
Tumodees-Pecockuii, H. Y. BaBuios.

Tabnuupl u cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €T0 IUTOTCHETUYECKAs
OCHOBa», «3aKOH PACIICIUICHHUS U €r0 LUTOT€HETHYECKass OCHOBA», «3aKOH YMCTOTHI
ramet», «JluruOpuanoe ckpemmBaHue», «lluronoruueckue OCHOBBI AUTHOPHUIHOTO
CKpemuBanus», «Meno3», «B3auMOoIenCcTBHUE alUICNIbHBIX T€HOB», «l eHeTmueckune
KapThl PACTEHMH, JKUBOTHBIX M 4YellOBeKa», «['eHeThka mona», «3aKOHOMEPHOCTH
HaCJIEN0BaHNUs, CLEIJIEHHOTO C I0JI0MY, «KapuoTuIiel yeaoBeka U ;KMBOTHBIX», «Buabl
U3MEHYMBOCTHY, «MoaudukalmoHHas HW3MEHYUBOCTb», «HacnenoBanue pe3syc-
dakropay, «I'eneTuka rpymni KpoBu», « MyTallMOHHAsS U3MEHYUBOCTD.

O6opynoBanue: MoAeNU-aNIUIMKAIUKU  «MOHOTHOPUAHOE  CKpELIMBAaHUEY,
«HemonHnoe  nmomunupoBanue», «JluruOpumnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpompenapat «/[pozoduna» (Hopma, MmyTaruu Gopmbl
KPBUIbEB U OKPACKU Tena), repOapuii «I'opox moceBHOIN.

JlaGopaTopHblie U NPpaKTHYeCKHe PA0OTHI:

Jlaboparopnast pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOIPEmapaTax».

Jlabopatopuasi pabora Ne 6. «M3ydenne MoOaupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOEHHUE BAPUALMOHHOIO psiia ¥ BAPUALMOHHOU KPHUBOMY.

Jlaboparopnasi pabora No 7. «AHanmu3 myTtanuii y Ipo3oduiabl HA TOTOBBIX
MHKpPOIpEenapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBlieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka M TMPOLECC. 3apOKIACHUE CEICKIUH W JTOMECTHKALMS.
VYuenue H. U. BaBunoBa o 1ieHTpax MPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacteHuid. LIeHTpbl MPOUCXOKIECHUS TOMAITHUX KUBOTHBIX. COpT, OPOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMU. MaccoBbli M MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMA PAcTeHU ¢ KUBOTHBIX. OIlleHKa »3KcTepbepa. bIM3KOpPOACTBEHHOE
CKpelrBaHue — MHOpuauHr. Yucras nunus. CKpelmmuBaHue YUCThIX TUHUM. ['eTepo3uc,
win rubpuaHas cuia. HepoicTBeHHOe ckpemuBaHue — ayTOpuauHr. OTaanéHHas
rubpuauzanus u e€ ycnexu. MICKyCCTBEHHBIN MyTareHe3 M MoJIy4eHHE TOJTUTIIIONUIOB.
JlocTrxeHns CeIeKIMU PaCTEHUM, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorus Kak OTpacib NPOM3BOACTBA. ['€HHas HWHKEHEpHs. OTarbl
co3ganus pexomOmHantHoM JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHxeHepusa. Knerounsle KynbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHHE PACTEHUU.
KiloHnpoBaHne  BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPTraHU3MOB.
Dxonornueckue u drudeckue mpodiemsl. [MO — reHetndecku MoauUIIMPOBAHHBIE
OpraHu3MBl.

JlemoHCTpanumu:

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. /1. Kapneuenko, M. ®@. 11BaHos.

Tabmuupl u  cxembl: kKaptra «LleHTpbl NPOUCXOXKIEHUS W MHOT000pa3us
KyJbTYpPHBIX pacTeHui», «Ilopoabl JOMAalIHUX MUBOTHBIX», «CopTa KyJbTYypHBIX
pactenmity, «Otmanénnas rudpuam3anus», «Paboter akagemuka M. @. MBaHOoBay,
«[lomumnongus», «OOBEKTHl  OuoTexHOMOTHM», «KJIETOUHBIE KYJNbTYpPHl H
KJIOHUPOBaHUE», «KOHCTpYyHpOBaHUE U IEPEHOC '€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU TIOI0B M KOPHEIUIOJAOB TUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuil «CenbCKOX031iCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NPpaKTHYeCKHe PA0OTHI:

Okckypeust «OCHOBHBIE METObI U IOCTUKEHUS CEJIEKLIUU PACTEHUI U ) KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTAHIIMIO, TUNIEMEHHYIO (hepMy, COPTOUCIBITATENBHBIN YYacTOK, B
TEIUTMYHOE X035ICTBO, 1a00PaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJTACC

Tema 1. DBorOoMOHHAS OHOIOTHSI.

[IpeanochuUIKM BO3ZHUKHOBEHMSI BOJIIOLIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPHUS
u e€ MecTo B Omosiornu. BriusHue SBOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U
JIPYTUX HayK.

CBugeTenbCTBa  ABOJMIONUU.  [lame€oHTONOTMYECKHE:  MOCJIEN0BATEIBHOCTD
MOSIBJICHUS BHUJOB B TMAJICOHTOJOTHYECKOW JIETOMUCH, TEPEXOAHbIE (OPMBIL.
buoreorpadudeckue: cXoaCTBO U paznndue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA UM  Ppa3iIdyusi HMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKUE: TOMOJIOTHYHBIE, AaHAJIOTUYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX TIyTeH y BceX
OpraHu3MOB.

OomonnoHHas teopuss Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CWJIbI SBOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKXEHUE MPU OrPAHUYEHHOCTH PECYPCOB, HEOIpENENEHHAs HW3MEHUYUBOCTD,
00oprba 3a CyIecTBOBAaHUE, €CTECTBEHHBINA OTOOD).

Cunrerndeckas teopus 3Bomtonuu (CTD) u e€ 0CHOBHBIE TTOJIOKECHHUS.

MuxkposBostonus. [Tomynsiuus kak eIMHHIA BUA U SBOITIOLHH.



JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHU BHJIOB B Tpupojae. MyTallMOHHBIN
IpolEecC U KOMOWHATUBHAS U3MEHUMBOCTb. [lomysiiinoHHbIE BOJIHBI U Ipeiid reHoB.
M3onsuus u Murpauus.

EctecTBeHHBII OTOOp — HampaBiswOmui ¢akTop dSBoiOUUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCT, OpPraHU3MOB Kak pe3yjbTaT d3Bojouuu. [Ipumepst
MPUCTIOCOOJICHUN y Opranu3MoB. ApoMop(o3bl U UAHO-aJANTALUH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHbIE (hOpMbI BUA00OpA30BaHUS:
reorpauyeckoe, IKOJIOTHIECKOe.

MakposBomonus.  PopMbel  3BoTIONUM:  duIeTHYECKas, JAUBEpPreHTHas,
KOHBEpIreHTHasl, napaienabHas. HeoOpaTumMocTs 3BOMIONUY.

[IpoucxoxeHne OT HeCNeNUaTu3upPOBAHHBIX MpeakoB. IIporpeccupyromas
cneruanu3anus. AganTuBHas paaualus.

JleMoHCTpAUM:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mrosuiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOrO MUpa Ha 3emiie», «3apoJbIIIu
MO3BOHOYHBIX KUBOTHBIX», K ApXeonTepukc», «®opMbl O0pbOBI 32 CYIIIECTBOBAHUEY,
«EcTtecTBeHHBIN 0TOOPY», «MHOTr000pa3nue COPToB pacTeHU», « MHOTr0o00pa3ue mopo;I
KUBOTHBIX», «llomymsuuy, «MyTalMoHHAasT W3MEHYMBOCTB», «ApPOMOPGO3bI»,
«Mmnoananranuny, «O0mas nereHepanus», «JBmwkyimiue cuibl sBomonun», «Kapra-
cxema wMapupyta nyremectBus Y. [lapBuna», «bopbba 3a cyliecTBOBaHHUEY,
«[Ipucnocobnennocts  opranuzMoBy», «['eorpaduueckoe  BUIO0OpazOBaHUEY,
«IKOJOTHYECKOE BUA000PA30BAHUE.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0Op
TUJIOJIOB U CeMSsH, KoJuieKIus «[IpuMepsl 3alIUTHRIX TPUCTIOCOOICHUHN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HalpaBiCHHUS JBONOIMNY, OO0BEMHas Mojenb «CTpoeHHe
TOJIOBHOTO MO3T'a MO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, Koulekius —«DOpMBI  COXPaHHOCTH
MCKOIAaEeMbIX )KMBOTHBIX M PacTeHMID», MoJeb anmuukanus «llepexkpéct xpomocomy,
BIIAXKHBIC TpernapaThl «Pa3BuTre HacekoMoroy, «Pa3BUTHE JISTYIIKWY», MUKPOIIpEnapaT
«/Ipo3oduma» (Hopma, MmyTanuu (GOPMBI KPBIIIEEB M OKPACKH TETIa).

JlabopaTopHble U MpaKTHYeCKHe PadOTHhI:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHIOB MO MOPQPOIOTUYECKOMY
KPUTEPUIO».

JlabopatopHast padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE 'KU3HU HA 3emuie.

JloHay4yHbIe TIPENCTaBICHUS O 3apOXKICHWU JKU3HU. HaydHble THUMOTE3bI
BO3HMKHOBEHUS KU3HU Ha 3emiie: abMoTeHe3 U maHcnepMusi. XUMHUYECKas YBOJTIOIHS.
AOUOTEeHHBIN CUHTE3 OpraHUYeCcKuX BEILIECTB u3 HEOPTraHUYECKHUX.



OKCIIEpUMEHTAIBHOE TOATBEPKICHUE XUMUYECKOW 3BoJIronMU. HadanmpHble 3Tamsl
ounonorndyeckoit sBomtonuu. ['mnoreza PHK-mupa. ®opmupoBanme mMemMOpaHHBIX
CTPYKTYP WU BO3HMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HX 3BOJIIOLMSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxeid. Apxeiickas u
MpoTepo30icKas dpbl. [1aneo3orickas 3pa u e€ meprobl: KeMOPUHUCKUH, OPTOBUKCKHM,
CUJIyPUMCKUUN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IIEPMCKUH.

Me3so30lickas 3pa u €€ Nepuoibl: TPUACOBBIM, IOPCKUI, METOBOM.

KaliHo3o01ickas 3pa W €€ mepuoipl: MAJIEOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOTE€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U TEOJOTHMYECKUX MpoueccoB. OCHOBHBIE 3Tarllbl
HBOJIIOIIUH PACTUTEIHLHOTO U )KUBOTHOTO MUpa. ApOMOP(O3bl Yy PACTCHUI U ’KUBOTHBIX.
[TosiBieHME, paclBET U BBIMUPAHUE IPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe H3Boouud. (OCHOBHbBIC
CUCTEMATUYECKUE IPYIIIBLI OPTAaHU3MOB.

DBOJIOLKA 4YeJIOBEeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpeactaBieHHUl O
IIPOUCXOKJICHUU YesloBeKa. MeToibl u3yueHus antponoreHe3a. CxocTBa U pa3inyus
YeJI0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.

JBmwxymtue critbl ((hakTopbl) aHTpororene3a. HaciencrBeHHass Hi3MEHIMBOCTD U
€CTeCTBEHHBIM 0TOOpP. OOIIECTBEHHBIM 00pa3 U3HMU, U3TOTOBICHUE OPYIUU Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaUM U BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YUenoBek
yMenbii, Uenosek npsaMmoxoasaimui, YenoBek HeaHaepTanbCKui, YenoBeK pa3yMHBIM.
Haxo/1ku uckonaeMbIX OCTaTKOB, BPEMsI CYIIE€CTBOBAHMSI, 00JIaCTh PaCpOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Uenoseueckue pacsl. OCHOBHBIEC OOJBIINE Pachl: €BpOTICOUIHAS (€Bpa3HiicKas),
HETrpO-aBCTPATIONAHAS (SKBaTOpUAIbHAsS), MOHTOJONIHASA (23MaTCKO-aMEPUKAHCKas).
YepTsl NPUCTIOCOOICHHOCTH TMPEICTAaBUTENCH UEJIOBEYECKUX pac K YCIOBHUAM
CyliecTBOBaHUs. EnnHCTBO uenmoBeueckux pac. Kpuruka pacusma.

JleMoHCTpaUu:

[Toptpetsl: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. /lapBuH.

Tabmuupl m cxembl: «Bo3nukHOBeHHMe COJTHEYHOM CHCTEMBI», «Pa3BuTune
OpraHM4YecKkoro  Mwupa», «PacturenpHas  KiIeTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHas CHUCTeMa OpPraHuYeCKOro MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKa U UeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HaXOJO0K MPEIKOB COBPEMEHHOTO
4eJNnoBeEKa», «/IpeBHeime monn», «/Ipesnue moan», «llepBbie COBpeMEHHBIE JIFOAN,
«YenmoBeueckue pacoe.

O6opynoBanue: mysixu «lIporucxoxaeHue dyenoBeka (00CThI aBCTPATIONUTEKA,
MUTEKAHTPOTIA, HEaHIepTaIbIIa, KPOMAHBOHIIA), CIEMKA W N300pasKeHHSI KaMEHHBIX
OpyAuii  MepBOOBITHOTO  ueJoBeKa  (KaMHU-YOINIEphl, pyOmina,  ckpeodia),



reoXpoHoJIoruueckass Talnuma, Kosuiekiuuss «PopMbl COXPAHHOCTH MCKOMAeMbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble M MpaKkTHYecKHe padoThI:

[Tpaktrueckas pabora Ne 1. «M3yueHHe HMCKOMAEMBIX OCTATKOB PACTECHUU H
JKABOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WIH KPaeBeTUECKUM My3ei).

Tema 3. OpranusmMsbl U OKpYy KaOUias cpeaa.

DKoJIorus Kak Hayka. 3aladyd U pas3felibl 3KOJIOTMH. MeToabl SKOJIOrMYeCKUX
UCCJIEIOBAaHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenbsl oOWTaHMS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAs,
BHYTPHUOPTaHU3MEHHAs.

Oxonornueckue  (aktopel. Knaccuduxamuss sxonormueckux — (HaKTOpOB:
abuoTuyeckue, OMOTUYECKHE U aHTPOIOTEeHHBIE. J[efCTBHE IKOJIOTHUEeCKUX (PaKTOPOB
Ha OpraHU3MBbl.

AbGuotndeckue (HakTOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTONeproau3M.
[TpucnocoGennst OpraHu3MoB K AecTBUIO abnoTndeckux (akTopoB. buonorunueckue
PUTMBI.

buotnyeckue Qakxtopbl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOuo3 u ero ¢opwmel. [lapasutusm, koomepaiusi, MyTyaliusM,
KOMMEHCalu3M (KBapTHUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIM3M, HEUTPAIU3M.
3HaueHne OMOTHUYECKHX B3aUMOJICHCTBUI MJIsi CYIIECTBOBAHUSI OPraHU3MOB B
IPUPOAHBIX COOOILIECTBAX.

DKOJIOTUYECKUE  XapaKTEpUCTUKU  momyisiuuu. OCHOBHBIE  IOKa3aTelu
MOMYJISIIUU: YHUCIIEHHOCTb, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J{nHaMuka YuCIeHHOCTH NOMYJIALMH U €€ peryJisiusl.

JleMoHCTpaUM:

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

Tabmuupbl u cxemsl: kapta «llpupomgnbie 30HBI 3emn», «Cpeapl oOUTaHUS
opranuzmoBy», «®ortonepuoausm», «llomynauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU oMy Suu HHGY30puHu-Tyheabkn», «[luiesbie enm.

JlabopaTopHble U MpaKTHYeCKHe PadOTHI:

JlaGoparopnast pabora Ne 3. «Mopdonorndeckue 0COOCHHOCTH PACTCHHHN W3
pa3HBIX MECT OOUTAHUSD.

JlabopatopHasi pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB

KOJIeyCa.
[IpakTuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMMYJISIUNA Pa3HBIX BUIOB
pacTeHUu».
Tema 4. Coo01ecTBa U 3KOJIOrHYeCKHE CUCTEMBI.
CoolmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLiEeHO3a: BHJOBas,

POCTpaHCTBEHHAs, Tpopuueckas (nuienasi). Buapsl-nomunanTel. CBsi3u B OMOIIEHO3E.



Dxonoruueckue cucrembl (dkocuctemsbl). [lonsatue 00 »skocucreme u
ouoreoneHoze. DyHKIMOHAJIbHBIE KOMIIOHEHTBI  AKOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BELIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBsie) ypoBHU dKOcUcTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE
MOKa3aTelid dSKOCHUCTEMBI: Omomacca, NPOAYKIMS. DKOJOTMYECKHE MUPAMMUJIBI:
OPOJYKIMK, YHUCICHHOCTH, Ouomaccel. (CBOHCTBa 5JKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsutue. Cykieccus.

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOTO WU
HIMPOKOJIUCTBEHHOTI'O Jieca.

AHTpONOreHHbIE HKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y pO0o3KOCUCTEMBI.
buonoruyeckoe v X03MCTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak (Qaktop ycroumBoctu 23KocucteM. CoxpaHeHHE
OMOJIOTMYECKOTO Pa3HOOOpa3rs Ha 3eMIre.

Yuenne B. U. Bepnaackoro o Owmocdepe. I'panuiibl, coctaB m CTPyKTypa
ouocdepsl. KuBoe BemectBo u ero QyHkuud. OcobeHHOCTH OuOchepbl Kak
rino0aabHON IKOocHCcTeMBL. JIMHaMUYecKoe paBHOBECHE U 0OpaTHasi CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja,
a3ota). 30HaTbHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTtBo B Omocdepe 3emian. AHTPONOTCHHBIE M3MEHEHUS B Omocdepe.
['moGanbHBIC SKOJIOTHICCKHIE MPOOIEMBI.

CocyuiecTBoBaHME NpUpObl U yenoBeuecTBa. CoxpaHeHue OuopazHooOpaszus
KaKk OCHOBa ycToHuMBOCTH Ouochepsl. OcHOBa palMOHAIBLHOTO YIPAaBJICHUS
OPUPOAHBIMU pECYpCaMU U MX HUCHOJIb30BaHME. JlocTmxkeHUs OMOJIOTMM U OXpaHa
IPUPOIBIL.

JleMoHCcTpaUM:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuber u cxemsl: «llumessie 1enu», «bUOIEHO3: COCTaB M CTPYKTypay,
«[Ipuponnbie coobmectBa», «llemn nuTaHus», «IKOJOTUYECKAs] MHUPAMHIIAN,
«buocdepa u yenoBek», «IKocHCTEMA MIMPOKOJIHUCTBEHHOIO Jiecay, «IKOCHCTEMaA
XBOMHOTrO Jiecay, «bruoreno3 Bogoémay, «ArpoueHos», «lI[puMepHbie aHTPONIOTEHHBIE
BO3JECUCTBUA HA IIPUPOAY», «BakHEHMIIMEe WCTOYHHMKHA 3arpA3HEHUS BO3AyXa U
TPYHTOBBIX BOn», «llouBa — BakHeWImnas cocTaBistomas ouochepr», «DakTopbl
nerpagaiuu mouB», «llapHukoBeiii  dpdekt»y, «DakTOpel  PaAMOAKTHBHOTO
3arpsisHeHus Onocdeps», «Obmas cTpyktypa ouocheps», «PacmpocTpaneHue Ku3Hu
B Onocdepe», «O30HOBBIN 3kpan duocdepo», «Kpyroopot yrieponaa B 6uochepe»,
«KpyroBopot a3ota B mpupoze».

O6opynoBanue: Mopenb-anmInkanusg «TunuuHble OHOLEHO3bI», TepOapuii
«PacturensHbie cooOriecTBay, Koiuiekuuu «buorieno3», «Bpemutenu BaKHEHUITHX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP», TepOapruu M KOJJICKIIMU PACTCHHM W >KUBOTHBIX,
NpUHAAIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM TpymnmnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUsi OXpaHsIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEILHOCTH B MPOLIECCE PEaTr3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOMM POAUTEISIM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME TMOCIEACTBUN M HENPUSITHS BPEIHBIX MPHUBBIUEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM HUX BO3MOXKHBIX IIOCIEACTBUM A
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJNIIOJIEHHE  MpaBUJ  TOBEIEHUS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHME IPOrHO3UPOBATh HEOJIArONpPHUATHBIE 3KOJOTUYECKUE TOCIEICTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JUJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIIBHON TpaMOTHOCTU OOydaromuxcs, GopmMupyeMoi
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCTHMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUUu(PUKY METOJ0B IO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHUE, U3MEPEHHE, DKCTIEPUMEHT U IPYTHX ), YHUBEPCAIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIC 3HAHUS ¥ YHHUBEPCATbHBIE
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrHYeCKHe IeiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh UX XapaKTEpHBIC MPU3HAKH, YCTaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE MOHATHUS JUIsl OOBSICHEHUS (PAKTOB M SBICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
OWoNOrMYecKoM HHpOpMaLMEH: MPUMEHATh XUMHUYECKue, (Quanueckue u
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JTMYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIIOJHEHHUS NpeiaracMon
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS TIPU PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJAMHHUPOBATH JICMCTBUS MO €€ JNOCTHKEHUIO: COCTABJISATH IUIAH JICMCTBUU,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIAEHU C TO3MLUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEUIEHHS IO HUX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALIUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJIepKaHUE OWOJOTHYECKUX TEPMUHOB U TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHHUS KyJIbTYpHbIX pacTenuid H. 1. BaBuiiosa), onpenensiTe rpaHULIbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOr0 3KCIIEPUMEHTA, BBIIBH)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOI0IEHN HOPM IPAaMOTHOIO MOBEACHHS B OKpPYKarolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HAaCJEeI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HHPOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHoro npeametra «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yU€HBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHe (aKTOpbI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHHE JENaTh BBIBOJBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, MPUCHOCOOIECHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY’KaOIIUX JTFO/ICH, COOI0IEHUSI HOPM IPaMOTHOTO TOBEJICHHS B OKPY KaIoIIei
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosmmuecTBo yacos DJIEKTPOHHbBIE
11/-11 Tema ypoka B Kourtposbnubie Ilpakruueckme  UHpoOBBIE
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypcbl
bub6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [TpakTuueckas pabota Ne 1 «/cnons3oBanue 1 05 bubmmoreka [JOK
Pa3JIMYHBIX METOAOB IIPH U3yYEHUU ' https://m.eds00.ru/863e6122
OHOJOTHYECKIX 0OBEKTOBY

3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 Bbu6mmoteka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XuMHYECKUM cOCTaB KJICTKH. Boja u 1 bubnunoreka LIOK
MUHEPAIbHBIE COJIU https://m.edso0o.ru/863e674e

bu6mmoteka IIOK

5 benku. Coctas u crpoeHue 0eKkoB 1 https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE KaTalu3aToOPHhI.

6 JlaGopatopHas paborta Ne 1 «M3yuenue 1 05 bubmmnoreka HOK
KaTaJUTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IprUMepe aMMJIa3bl WK KaTala3bl)»

bu6nmorexa LIOK

! YTaeBOAEL. JMmH e . https://m.eds00.ru/863e6870

bu6mmoteka IIOK

8 Hyxsienrosple kuciotsl. AT® . https://m.eds0o.ru/863e6d5c

9 Hcropus u MeToIbI U3Y4EHUS KIIETKH. 1 bu6muoreka [JOK
Kiterounas reopust https://m.eds00.ru/863e6e88

10 Knerka xak nenocTHas )KuBasg cucTeMa 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue

bu6nmoreka [IOK

11 CTPOCHUS KJIETOK PACTCHUH, JKUBOTHBIX, TPHOOB 0.5 https://m.eds00.ru/863e6ff0
1 OakTepui 101 MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢c
MUKpOIIpenaparax U uX OMUCaHHE)

bubnunorexa LIOK

12 OBMeH BeLLECTB HITH METa00MH3M https://m.edso00.ru/863e766¢

bu6nmoreka [IOK

13 | PorocumTes. XemoCHHTE3 https://m.eds00.ru/863e7¢98

. bubnuoreka [IOK

14 JuepreruiecKuii oomeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.

15 Murto3. JIaboparopnast pabota Ne 3 05 bubmmoreka [JOK
«Habnrogeare MuTO3a B KJIIETKaX KOHYHKA ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOITpernapaTax»

16 buocunTes 6enka. Peakiius MaTpuyHOro CHHTE3a bubmnorexa LIOK

: https://m.eds00.ru/863e796e
bubnunoreka LIOK

17 Tpancisus — Gnocnntes benka https://m.edso00.ru/863e796e

bu6nunorexa LIOK

18 Hexknerounsie hopMbI )KH3HU — BUPYCHI hitps://m.eds0o.ru/863e7540

bubmmoreka IIOK

19 @opMBI Pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

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

20 Meiios https://m.edso00.ru/863e7f4a
OOGpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubnuotexa [JOK
«/3yueHne CTpOeHHS MOJOBBIX KIETOK HA ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

bu6nunorexa LIOK
22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB

https://m.eds00.ru/863e8436
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23 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U bubnmnoreka HOK
M3MEHUYNBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS IPU3HAKOB. bubmmoreka [JOK
MoHOTrHOpUIHOE CKPEIIMBaHNE https://m.edsoo.ru/863e8878
JuruOpunHoe ckpeniuBaHue. 3aKoH bubnmnoreka HOK

25 }

HE3aBHCUMOI'0 HAacJIeJI0BaHUs MPU3HAKOB https://m.edsoo0.ru/863e89a4
CleruieHHOe HacjIeI0BaHKE MMPU3HAKOB.
Jlaboparopnas padora Ne 5 «3yueHue

26 e3 JII;TaTIE)B M(?Hom6 HUIHOTO I/}I’q UTUOPUIHOTO 0.5 Bubmiorexa LIOK
pesy. PH & pua ) https://m.edsoo.ru/863e8c60
CKpEIIMBAHUS Y TIPO30(HIIBI HA TOTOBBIX
MHUKpOIIpenaparax»

27 I'eneruka nona. HacnegoBanue npu3HaKkoB, bubnnoreka [JOK
CIICTIJICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
HsmenuuBocth. Henacnencteennas
n3MeH4YUBOCTh. JIabopaTopHas padora Ne 6.

28 Hzyuenue MO,HI/I(i)I/IKaEII/IOIfHOﬁ II/)ISMCH‘II/IBOCTI/I 0.5 bubnnorexa [JOK

yd ’ : https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BapUALMOHHON KPUBOI»
HacnencrBennast n3aMeHUnBOCTS. JIabopaTtopHas

29 a60TaH Ne 7. «Ananu3 myranui 0312)(1)1/1}1)51 0.5 bubmnorexa [IOK
P c YTatuu y Jip ’ https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOTMpenaparax»»

30 I'eneTnka gemoBeka Bubmiorexa LIOK

https://m.edso0.ru/863e8d78
Peseprublit ypok. O600111€HHE TIO TEME

31 «HacnencTBeHHOCTH U N3MEHUYNBOCTH
OpPTaHU3MOBY

32 Ceneknys Kak HayKa U IPOLECC bubmiorexa LJOK

1t YK pot https://m.edso00.ru/863e9214

33 MeTobl M JOCTUKEHHUS CENIEKLIMU PACTEHUN U but6mmorekxa [IOK
JKUBOTHBIX https://m.edso00.ru/863e9214

but6mmorekxa [IOK

34 buortexHonorus kak orpacib NPOU3BOJICTBA

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



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka upposbie
P Bcero Konrpoabnbsie IIpakruuyeckue :)163;[; OBATEIELHEIC
padoThI padoThI pecypet
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 BH6J?HOTeKa LHOK
https://m.edso0o.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuit oo 1 bubnmnoreka HOK
9BOJIIOLIUA https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 MuKposBosTiONH 1 https://m.edso0o.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BHJA ¥ 3BorOIMH. JlaboparopHas pabota 1 05 bubmmoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 10 ’ https://m.edsoo.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBuoKymye cuibl (3JeMEHTapHbIe 1 bubmmoreka [JOK
(haKTOPHI) IBOTFOINH https://m.edsoo.ru/863e9da4
. bubmmoteka IIOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 05 bubmuoreka [IOK
No 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapaxkTepay
8 Hampapnenust u myTd MaKpOdIBOIIOIMH 1 bubmmorexa LHOK
https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3YYICHHUS
11 ['umoTe3sl MPOUCXOXKACHUS KU3HU Ha 1 bu6nunorexa LIOK
3emiie https://m.edso00.ru/863ea5a6



https://m.edsoo.ru/863ea20e
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PazButue xu3Hu Ha 3emMIie Mo 3pam u

bub6nmoreka [IOK

12 nepuoiam https://m.edso0.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHPA.
bubnunorexa LIOK
13 [TpakTrueckas padora Ne 1 <<I/I3§’/‘ICHI/IC 0.5 https://m.eds00.ru/863ea8he
HCKOMAEMBIX OCTATKOB PACTEHUH H
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cuctemMa OpraHu4ecKkoro bubmmoreka [JOK
Mupa https.//m.eds00.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (aHTPOIIOTEHE?) EH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (PaKTopsl) bubmmoreka [JOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLINH YEIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubmmoreka [JOK
aJjanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea2
PezepHblit ypok. O600mIeHue 1Mo Teme
19 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HH Ha
3emie»
20 DKoJIOTHs Kak HayKa
21 Cpensl 00uTaHUs U YKOJIOTHYECKHE bu6nunorexa LIOK
(bakTopbI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdomornueckue
22 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubmuorexka [IOK
oburtanusy. JlabopatopHas pabora Ne 4. ' https://m.edso00.ru/863eb10e
«BrnusiHUE cBETa HAa POCT U pa3BUTHE
YepEeHKOB KoJeycay
but6mmoreka [IOK
23 buotmacckne paxropet https://m.eds00.ru/863eb348
24 DKOJOTUYECKHE XapaKTePUCTUKU 05

nonyssinud. [Ipaktrdeckast padorta Ne 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacu€r MIOTHOCTH MOMYJISALMI Pa3HbIX
BUJIOB PAaCTEHUI»

bu6nmoreka [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsoo.ru/863eb46a
bubnunoreka LIOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
y | S o e : B 10K
PDaMIBL. https://m.edso0o.ru/863eb5fa
skocucreM. Cykueccus
28 [TpupoiHbIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobdanpHas 3xocucreMa 1 bubmmoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnorexa [JOK
ouocdepsl https://m.edso0.ru/863ebd16
32 UYenoseuecTBO B Ouocdepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnnorexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBbI 1
«Co00111eCTBa U DKOJIOTUUECKHIE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus, 10 knace/ Ilonomapéra N.H., Kopuunosa O.A., Jlomwmmna T.E.;
noax penakuuedn Ilonomapéroit WM.H., OO6GmecTtBo ¢ orpaHudeHHON
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-TPA®Dy;
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

buonorwus, 11 knacc/ [Tonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; nop peaakuuen ITonomapéroit M.H., OOmecTBo ¢ orpaHUYeHHOM
OTBETCTBEHHOCTBHIO N3parensckui LIEHTD «BEHTAHA-I'PA®y;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



