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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OMOJIOTUU TEOPETUYECKYIO OCHOBY ISl OMpEAeNICHUs MOAXOAO0B K (POPMHUPOBAHUIO
comepkaHusi ydyeObHoro mpeamera «buororus»  coctaBunu:  KoHuUenTyaibHble mnojoxkenus DPIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, CoAepKaHusl, pe3yabTaTOB O0yUeHUsI U TPEOOBAHUN K YPOBHIO TOJTOTOBKU BBITYCKHUKOB,
MOJIOKEHUsI 00 OOIMX IEeNIX U NPUHLHUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHEro OOIIero
oOpazoBanust B Poccuiickoit denepanuu, a Takke MOJ0KEHUS O crerudpuke OMoIoruu, €€ 3HaYeHUH B MO3HAHUU KUBOU
IpUPOJbI U OOECHEUEHUHU CYIIECTBOBAaHHUS 4eIoBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEIECIICHBI
OCHOBHBIE (DYHKIIMH IMPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Na€T MpeacTaBiIE€HUE O HeNsIX, 00 oOel cTpareruu oOydeHHs, BOCIIUTAHUS U Pa3BHUTHS,
oOyuvaronuxcsi cpeAcTBaMu yuyeOHoro mnpeamera «buosorus», onpezgenser o00s3aTeabHOE MPEAMETHOE COJAEpPKAHUE, €ro
CTPYKTYpY, paclpesieieHue Mo pa3enaM U TeMaM, peKOMEHAYEMYIO MOCIE0BAaTEIbHOCTh U3yUeHHUsI yUeOHOTro MaTrepuana ¢
y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKH 00pa30BaTEILHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEM
o0yyarommxcs.

B mporpamme mo OMOJOTUM Tak)Xe YYHUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM JIMYHOCTHBIM, METAlpEeAMETHBIM U
MPEIMETHBIM pe3yjibTaraMm oOydeHus B ()OPMUPOBAHUM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBLHON JEATEIbHOCTH/YueOHBIX
JENUCTBUMN, OOYYAIOIINXCS 10 OCBOCHHIO COJIEPKaHUsI OMOJIOTHYECKOT0 00pa30BaHMsl.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIUIT MPEEMCTBEHHOCTH B U3YYCHHUH
Ouosnoruu, 6arofaps 4eMy B HEW MPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTUE 3HAHMM, CBSI3aHHBIX ¢ (DOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO0 MUPOBO33PEHMS], IEHHOCTHBIX OPUEHTAUN JIMYHOCTH, SKOJIOTHYECKOTO MBILJICHUS, PEACTaBICHUIMI
0 370pOBOM 00Opa3e KHU3HU U OepexHbIM OTHOLICHUEM K OKpYy»XKarouieil mpupogHoi cpeae. [loaTomy Hapsay ¢ u3ydeHHEM
0OIIEOMOIOTUYECKNX TEOPU, a TaKXKe 3HAHWN O CTPOCHHM JKMBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONUX B HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH y/IEeJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO MOTYYCHHBIX 3HAHUI B
MOBCEHEBHON >KU3HU JUIsl pEUICHUS MPUKIAJAHBIX 3a]ad, B TOM 4YHUCle: NpOo(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUIM
YeJIOBeKa, MEJMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAaHUS HKOJOTHYECKU IEJIECO00pa3HOro MOBENCHUS B
OKpYXarollleld IPUPOJHON Cpelie, aHAIM3a BIUSHUSA XO3AMCTBEHHON NIEATEIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHWE BHHMAaHHUS K TPHUKIAJAHOW HAMPaBICHHOCTH ydeOHOTO mpeameTra «buomorus
IPOJUKTOBAHO HEOOXOJMMOCThIO OOECHEUYEeHHs] YCIOBUM MJisi pPEIIeHUs] OJHOW U3 aKTyallbHbIX 3a7ad LIKOJIBHOTO
OMOJIOTHYECKOr0 00pa3oBaHMs, KOTOpas Mpeanojaraer (GopMupoBaHue y 0Oy4arolUXcsi CHOCOOHOCTH aJanTUpPOBAThCS K



M3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHe cpenHero odiiero o0Opa3zoBaHus 3aHUMAET BaxkHOe MecTo. OHa obecrnieunBaeT (HOpMUPOBAHUE Y
oOydJaronuxcsi MpeICTaBICHUd O HAYYHOM KapTUHE MHpa, pacliupser ¥ o0000IIaeT 3HaHUA O JKUBOM Npupoje, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3AIMKM U SBOJIOLMH, CO3MAET YCIOBUSA JJIA: MO3HAHUSA 3aKOHOB >KHBOM
npupoabl, (opMupoBaHUs (YHKIMOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pOBOro M 0O€30MacHOro o0pasza KHU3HHU,
AKOJIOTMYECKOTO MBIIIJIECHUS, [ICHHOCTHOTO OTHOILICHUS K dKUBOU MPUPOJE U YEIIOBEKY.

Bonwimoe 3HaueHne OMOJIOTHS MMEET TaKXKe JJIA PEIICHHUS BOCIUTATEIBHBIX M PAa3BUBAIOIINX 337a4d CPETHEro 00IIero
oOpa3zoBaHusi, coluagu3anuu oOydaromuxca. W3ydenue Ouoniormn oOecneyrBaeT ycloBUd Il (HOPMUPOBAHMS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX M HH(POPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KYJIBTYpbI, CIOCOOCTBYET
MHTETpalu OMOJOTUYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE TOJOXKEHHS O MOpeIHA3HAYCHUM Y4eOHOro mnpeaMera «bHONIOTHS» COCTABWIM OCHOBY JIst
OTpeIeNICHHS TOAXO0A0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUSI, MPEJICTABICHHOTO B MPOrpaMme 1o OUOJIOTHH.

Ot6op coxmepxanuss ydyeObHoro mnpenMera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C  MO3UIIUMA
KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUeCs TOJDKHBI OCBOUThH 3HAHUS U YMEHUS, 3HAYUMBIC
1St GOPMUPOBaHUS 001 KyJIbTYphI, ONIPEACIISIIONINE aICKBAaTHOE MOBEJECHUE YEJIOBEKA B OKPY KAIOIIEH MPUPOTHON cpeie,
BOCTpEOOBaHHbBIC B ITOBCEIHEBHOM KU3HU U MPAKTUYECKON AesTeabHOCTH. Oco00e MEeCTO B ATOM CHCTeME 3HAaHUMN 3aHUMAIOT
AIIEMEHTBI COJIEP’KaHUs, KOTOPBIE CIY>KAaT OCHOBOM st (POPMUPOBAHUS TMPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHE MHpPAa U IIEHHOCTHBIX OPHEHTAIUSX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AIMH OUOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypuUpOBaHHE COJACpP)KaHUS Y4EeOHOTO MaTepuajga B MporpaMme IO OHOJOTHH OCYIIECTBICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHUK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX >KMBOW MPHUPOJIBI, O €€ ypOBHEBOM OpraHMU3allUd U
ABOJTIOIMHU. B COOTBETCTBHH C ATHUM B CTPYKType YdeOHOTro mpenmera « bromorusy BhIZIEIEHBI CIEAYIONNUE COAEPKATEIbHBIC
muaun: «buonorus kak Hayka. MeTtonasl HaydyHOTO TMO3HaHUs», «KieTka kak Ouosjormdeckas cuctemay, «OpraHmsm Kak
Oounonoruyeckas cucrema», «CucreMa 1 MHOrooOpasue OpraHuyecKoro MUpay, « IBOJIOLMS JKUBOU MPUPOBDY, « IKOCUCTEMBI
Y TIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSAMH O
CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHU3AIMK JKUBBIX CHCTEM PAa3HOTO paHra W MPUOOPETEHHUE YMEHHWH HMCIOJIb30BaTh ATH
3HAHUA JJIs1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB AKUBOW MPUPO/Ibl U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBAETCA PEIICHHEM



CJIeIYIOIIUX 3a7a4:

OCBOCHHME OOYYAarOUIMMHUCS CHCTEMBbl 3HAaHUHA O OWOJOTMYECKUX TEOPHSX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUINO0TEe3aX, MpaBUiiax, CIyXalIMX OCHOBOHM Uisi (OPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUpa, O
METOJ/IaX HAy4YHOTO MO3HAHUS, CTPOEHUU, MHOTOOOpa3Uh U OCOOEHHOCTSIX UBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allui,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIEAOBaHUSAX B OUOJIOTHY;

dopMupoBaHrne y OOydYalOIIMXCS TMO3HABATENBHBIX, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B MpOILECCEe
aHaJM3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTMH HAYYHBIX B3IJISJ0B, UACH U MOAXOJOB K U3YUEHUIO JKUBBIX CUCTEM PAa3HOIO
YPOBHSI OpraHHU3allny;

CTaHOBJICHHE y OOydarouuxcsi o0Imei KyabTyphl, (YHKIMOHATBHOM T'PaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHATH U
OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO0 MUpA KUBOW MPUPOJbl HA OCHOBAHUHU 3HAHUUN M OIbBITA, MOJTYYEHHBIX MPU U3YYCHUU
OMoJorny;

dbopmMupoBaHrue y OOYYaIOIIMXCS YMEHHI WIIIOCTPUPOBATH 3HAYEHUE OMOJIOTMYECKUX 3HAHMN B MPaAKTUYECKOU
JESITETbHOCTH YEI0BEKa, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCHHTAaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH IO3HAHMSI 4YEJIOBEKOM JKHMBOM HPHUPOJIbI, HEOOXOIUMOCTH OEpeKHOTO
OTHOUIEHUS K HEW, COOIO/ICHUS STUYECKUX HOPM IIPU MPOBEAECHUU OMOJOTUYECKUX UCCIEIOBAHUT;

OCO3HaHHUE LEHHOCTH OMOJIOTMYECKUX 3HAHUM JIJISl OBBIIIEHUS] YPOBHS YKOJIOTHYECKON KyIbTYpPHI, A1 (POPMHUPOBAHUS
Hay4YHOI'0 MUPOBO33PEHHS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM XU3HU JJIs1 OIICHKHU TIOCIIEJCTBUN CBOCH NIeATeTbHOCTH
M0 OTHOIICHUIO K OKpYXaloleh cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHWE W COOJIOJEHHWE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpemnero obmiero obpazoBanusi «buosorus», uzydaemas Ha 0a30BOM YpOBHE, SIBISETCS 00s3aTEJIbHBIM
y4eOHBIM TIPEIMETOM, BXOJIAIIMM B COCTaB peaMeTHON o0sacTu « EcTecTBeHHO-HAYYHBIC TIPEAMETHI».

Jiis n3yuenust Ouosioruu Ha 6a30BOM ypOBHE cpeiHero od1iero oOpa3zoBanus oTBoguTcs 68 yacos: B 10 kinacce — 34 yaca
(1 gac B Hepemnmo), B 11 kmacce — 34 yaca (1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorus kax Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U APYTMMH €CTECTBEHHBIMH HayKaMH,
bunocodueit, >THUKOMN, ICTETUKON W mpaBoM. Ponb Ouonoruu B ¢GOpMHpPOBAHUM COBPEMEHHOW HAyYHOM KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl TO3HaHUS JKUBOM MpUpoAbl (HAOMIOJAEHUE, DSKCIIEPUMEHT, OMNUCAaHUE, HU3MEpEeHHe, Kiaccudukanus,
MOJICTUPOBaHUE, CTaTUCTUUECKas 00pabOoTKa JaHHBIX).

JlemoHcTpanuu:

[Toprpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

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

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcronbp3oBanue pa3IMUHbIX METOOB MPU U3YUYEHUU OUOJIOTHUECKIX 0OBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouonoruu. OTiMure KUBBIX CHUCTEM OT HEOPraHUYECKOM
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpas3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EepHBIT.

JdemoHcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKH KU3HU», « Y POBHU OPTaHU3AINH KUBON TTPUPOJIBI.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. XumMmn4yeckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHUYECKHE DBJIEMEHTBHI: MAKpPOXJIEMEHTHI, MUKPO3JIEMEHThl. Boma m muHepanbHbIE
BEIIECTBA.



@OyHKIIMY BOAbI U MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepxanue ocMoTruueckoro 6anaxca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHUHOKHCIOTHI — MOHOMEPBI OeJIKOB. He3ameHnMble 1 3aMEHUMbIE aMUHOKHCIIOTHI.
AMUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbI OCJIIKOBON MOJIEKYNbI (IEpBUYHAs, BTOpUYHAS, TPETUYHAS W YETBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. bruomornueckue QyHKIUU OEIKOB.

®epMeHThl — OMosoruueckre KaraauzaTtopbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHasl crienu(UuIHOCTb.
Kodepmentsl. Butamunsl. Otinuunst pepMEHTOB OT HEOPraHUYECKUX KaTaJau3aTOPOB.

VYraeBoasl: MOHOCaxapuabl (TII0K03a, pudo3a U JIe30KCcupru003a), nucaxapuibl (caxaposa, JaKTo3a) U MOJUCaXapu bl
(KpaxmMai, TJIMKOTEeH, LIeJITI0J103a). bruonornyeckue GyHKIIMU yrieBOI0B.

JIunuel: Tpurauuepuasl, pochoaunuasl, crepouasl. ['unapodunsHo-ruapodoOHbIe cBOMcTBa. bruonornueckue GyHkuuu
munuoB. CpaBHEHHE YTIIEBOIOB, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUCHO0T. CTpoenue u ¢pynkuuu JJHK.
Crpoenue u pyukuuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKUIUU.

Huronorus — Hayka o kietke. Knerounas teopusi — npuMep B3aUMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
MeTtoabl U3y4EHHUSI KIIETKH.

Krerka kak mnemoctHas »uBast cucteMa. OO01ue Npru3HaKy KJIETOK: 3aMKHYyTasi Hapy>kHast MeMmOpaHa, Mmosiekysibl JIHK kak
reHEeTUYECKUH anmnapar, CuCTeMa CUHTe3a Oerka.

Tunel KJIETOK: SyKapuoTUUYecKas v pokapruotuyeckas. OCoOOEHHOCTU CTPOEHHUS MTPOKAPUOTUYECKON KeTKkU. KieTounas
cteHka Oakrepuit. CTpoeHHE 3yKapuOTHIECKOUW KIeTKH. OCHOBHBIC OTJIMUUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KIIECTKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOYHAs! CTEHKA, TTTMKOKAJIUKC, uX QyHkuuu. [lnasmaruueckas memOpana, eé
cBoiictBa u ¢yHkuuu. llutomnmasma u e€ opranouasl. OmHoMeMOpaHHbie opraHouasl kietku: JIIC, ammapat [Nombmxw,
mu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKUA: MUTOXOHIPHH, MiIacTuAbl. IIpoucxoxkaeHue MUTOXOHAPUN U MIIACTHUL.
Bunpsl nnactua. HememOpaHHble OpraHOMABI KJIETKH: pUOOCOMBI, KIIETOUHBIA LIEHTP, LEHTPHUOIU, PECHUYKH, >KTYTHKH.
@yHKIMY OPraHOUAOB KJIETKU. BKItoueHuns.

Snpo — perynaropHbiii neHTp kieTkd. CtpoeHue snpa: siaepHas 000y0YKa, Kapuoria3Ma, XPOMATHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.



JdeMoHcTpanmm:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnennen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
@®panking, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUUECKUX 2JIEMEHTOB B HEXKHUBOM MTpUpoie», «Pacnpenenenne XuMHUIeCKUX dJIEMEHTOB
B JKMBOU IPUPOJIEN.

Tabmunps! u cxemsl: «llepuoanueckas Tabnuua XMMHUYECKUX AJIEMEHTOBY, «CTpoeHHE MOJIEKYNbl BOAb, «bruocuHTE3
oenkay, «CTtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kucnotel. [JHK», «CtpoeHne Monexyiibl
AT®D», «CtpoeHHE PYyKapUOTHYECKOW KIETKM», «CTpOoeHWEe JKMBOTHOM KIETKM», «CTpOEHHE PpAaCTUTEIBHOU KIIETKW»,
«CTpoeHue NpoKapuoTUYECKOU KIETKW», « CTpoeHue A/ipa KIETKN», « Y TIEBOAB, «JIMIuIbD.

O0opynoBaHHEe: CBETOBOM MHUKPOCKOMN, O00OpYyIOBaHUE AJis MPOBEACHUS HAOMIOACHUN, U3MEPEHUM, HKCIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopuas pabdora No 1. «M3yueHuwe KaTalUTHYECKOW AaKTUBHOCTH (PepMEeHTOB (Ha mpuUMEpe aMuiiasbl WIH
KaTanasbl)».

JlabopatopHas pabora No 2. «/3ydeHne CTpoeHHs KJIETOK pacTeHHUH, JKMBOTHBIX M OAKTEpHil MOJ MHUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIpENapaTrax u uX OMUCAHUEY.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOmeH BemecTB, Wik MeTadomn3M. ACCUMUIIAIUS (TUTACTHYECKUIT OOMEH) M TUCCUMIIIAIINS (SHEPTeTHUECKUil OOMeH) —
JIB€ CTOPOHBI €JMHOTO Ipolecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMAHUU METa00IN3MA.

Tuner oOMeHa BemecTB: aBTOTPOGHBIHN 1 reTepoTpodHbIit. Poib hepMeHTOB B 0OMEHE BEIIECTB 1 MPEBPAIICHUN SHEPTHH
B KJIETKE.

®dotocunTe3. CBetoBass W TemHoBas (a3bl (orocunresa. Peakumu dortocunTesa. IPdekTUBHOCTh (HOTOCHHTE3A.
3HaueHue (POTOCHHTE3a ISl KU3HM Ha 3emie. BrusHue ycnoBuii cpeabl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCHHTE3UpYIolue OaKTepuu. 3HaYeHUE XeMOCHUHTE3a JIJIs )KU3HU Ha 3eMiie.

DHepreTuueckuil 0OMeH B KJieTke. Paciiernienre BemecTB, BbIIEICHUE U aKKYMYJIMPOBAHNE SHEPTUU B KIIETKE. DTallbl



sHepreruueckoro odOmena. [nmkonu3. bpokeHue u ero Buabl. KuciopogHoe OKHCIEHHE, WA KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEKTUBHOCTh FHEPTETHIECKOTO OOMEHA.

Peakunu matpuunoro cunresa. ['enernyeckas uapopmanus u JHK. Peanuzanus renernyeckoit nuHpopmanmu B KJIETKeE.
['enetnueckuit ko u ero cBoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunre3 OGenka. DTambl
TpaHcasauuu. Konupoanue aMuHoKuCIOT. Ponb pubocom B Onocunrese Genka.

Hexknerounslie ¢popMmsl xku3Hu — BUpychl. Mctopus otkpeitus BupycoB (/1. M. BanoBckuii). OCOOEHHOCTH CTPOEHUS U
’KU3HEHHOTO IIMKJa BUpPYycoB. bakrepuodaru. bone3nu pacreHuid, )KMBOTHBIX M YeJIOBEKA, BbI3bIBa€Mble BUpycamu. Bupyc
nMmmyHosieuiuta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpUIILIMS, peBEpTaza M HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBAHUIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpsuos, /I. Y. UBanosckuit, K. A. Tumups3zes.

Tabnuiel u cxembl: «Tumnbl nutanusy, «Metadbonuzm», « MUTOXOHAPUSY, « DHEPreTUUEeCKU 00MeH», «XIJIOpOIIacTy,
«Dotocuntes», «Ctpoenune JJHK», «Ctpoenune u ¢yHkimoHupoBanue reHay, «CuHTe3 Oenka», «l eHeThdeckuil Komy,
«Bupyco», «bakrepuodarny, «Crpoenue u xxusHeHHbIN ki Bupyca CIIM/a, 6akrepuodaray, «Permxarus JJTHK.

O6opynoBanue: moaenu-anmnkamuu «Y npoenue JIHK u tpanckpunuums», «buocunrtes 6enkay», « CTpoeHUE KIETKU,
Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM 1MKI KieTku. MHaTepdaza u muto3. Ilpomecch:, mpotekaromme B uHTEpdase.
Permmukanus — peaknus matpuunoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMoCOMHBIN Ha0Op — KapuoTHM. JUIIonaHbIH
Y TaryIONAHBIN XPOMOCOMHBIE HA0OpHl. XpoMmaTu bl [[uTonornyeckiue 0CHOBBI pa3MHOKEHUS U UHIWBUAYATbHOTO Pa3BUTHS
OpPTraHU3MOB.

Henenue knetkn — Muto3. Craguu muto3a. [Iporeccsl, Mpoucxoasiie Ha pa3HbIX CTaAusX MHUTO3a. buosiornueckuii
CMBICII MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMBbI pa3MHOXKEHMSI OPraHU3MOB: OECrojioe M TMOoJoBoe. Buuapl 0Oecrnojoro pa3MHOXKEHHUs: JeJIeHUE HaABOE,



MIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CLIOPOOOpa30BaHUE, BET€TATUBHOE pa3MHOXeHUE. VIcKycCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €0 3HAYCHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeito3a. Ilpoueccel, npoucxondimue Ha cTagusax Meio3a. IloBegeHne XxpoMocoM B MeHO3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHHUE MEi103a.

['ameTorenes — mporecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX. [lOJIOBBIE Kejne3bl: CEMEHHUKUA M SIMYHUKH.
OO6pazoBaHue 1 pa3BUTHE MTOJIOBBIX KJIETOK — raMeT (CIiepMaTo30u/1, SIMIIEKIETKA) — cliepMaTorene3 u oBoreHe3. OCoOEHHOCTH
CTPOEHMS SULEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBuyanbHoe pa3BuThe (OHTOreHe3). IMOPHOHAIIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl SMOPHOHAIIBHOTO Pa3BUTHS
y TO3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, TacTpyisiusi, opraHoreHe3. I[loctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOIO PAa3BUTHSL: MPSAMOE, HEMpsAMOoe (JTMYMHOYHOE). BiausHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactennii. OHTOreHe3 IBETKOBOT'O PACTCHUS: CTPOCHUE CEMEHU, CTaIMHU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «/[BOWHOE OIUIOMOTBOPEHHE Y IBETKOBBIX PACTCHUID,
«BereratuBHOE pa3sMHOXEHUE pacTeHUi», «JleneHue kieTku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uukn», «Pemmukanus JHK», «Mwurtos», «Meio3», «lIpsimoe u HenpsiMoe pa3BUTHEY,
«l"ameToreHe3 y MIICKONMUTAONINX U YeJIOBEKa», « OCHOBHBIE CTaJUU OHTOTCHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpPOTpenapaTsl «CriepMaTo30u1bl MJIEKOIUTAIOILET O, «Slinexnerka
MJIEKOMUTAIOIIET0», «KapuOK1HE3 B KIIETKaX KOPEIKa JIyKa», MarHUTHAsI MOJIEb-alIUINKalus «JleneHue KIeTKu», MOACIb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIaGopartophas padota Ne 3. «Habmronenne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHsI TOJTOBBIX KJIETOK HA TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacsieAcTBEHHOCTh M1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3anaun reneTuku. Mictopust pa3Butusi reHeTUKU. Posib IUTOJIOTUU ¥ SMOPHOJIOTUH B CTAHOBJICHUU T€HETUKHU.



Bxnan poccuiickux u  3apyOekKHBIX YYEHBIX B pa3BUTHE TEHETHMKU. MeTOJbl TeHETHKH (THOPHIO0JOTHUECKUH,
LUTOTEHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE TEHETHYECKHE TOHATUS. ['eHeTHYyeckass CHUMBOJIMKA,
HCMOJIb3yEeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIICJIOBaHMS TMPU3HAKOB, ycTaHoBJIeHHBbIE I'. MenneneM. MoHOTHOpHIHOE CKpelMBaHue. 3aKOH
eauHooOpa3usi THOPUJIOB IEepBOro IMOKoJieHHWs. [IpaBuio JoMHHUpOBaHHWA. 3aKOH pacHIeIUICHUs Ipu3HaKkoB. ['umotesa
YUCTOTHI TaMeT. [1oJIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JluruOpuaHOoe CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO HAacjeloBaHUs MpHU3HAKOB. I[lUTOreHeTMYeCKHe OCHOBBI
JTUTHOPUIHOTO CKpEUIMBaHUS. AHaNM3UpPYIONIee CKpeluBaHue. MCrnoiap30BaHUME aHAIM3UPYIONIETO CKPEIIMBAHUS IS
OTIpeICJICHHS TEHOTHIIA OCOOH.

CueruieHHOE HacneaoBaHue npu3HakoB. Pa6ora T. Moprana mo cCleIJICHHOMY HacjeqoBaHHUIO TeHoB. Hapyienue
CLICTUICHUS T€HOB B PE3YyJIbTAT€ KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYecKue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONPEAECICHHE TMO0Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W
rereporaMeTHbie Opranu3mel. HacienoBanne nmpu3HakoB, CHEINICHHBIX C IMOJIOM.

N3meHunBOCTh. BHabl M3MEHUYMBOCTH: HEHACJICACTBEHHAs W HACJEICTBEHHas. Poyib cpenbl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON M3MEHYMBOCTH. BapruannonHslil psa U BapuanumoHHas kpusas. Hopma
peakiuu mpu3zHaka. KonuuecTBeHHbIE M Ka4eCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CpoiicTBa MoAM(DUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, wim reHOTUIIMYECKas, K3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTL. Mei03 U TI0JIOBOM IPOIIecC —
OCHOBa KOMOMHATHBHOM M3MEHYMBOCTH. MyTaIimoHHas M3MEHUYMBOCTh. Knaccudukarus MyTamuii: TeHHbIE, XpPOMOCOMHEIE,
reHoMHble. YacToTa W mpuuuHbl MyTaruid. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTMYECKHUX PSIOB B HACIEICTBEHHOM
n3meHunBoctu H. 1. BaBuinosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka yenoBeka. Kapuotumn yenoBexa. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKA: T€HEATOTHICCKUM, ONM3HEIIOBBIMH,
IIUTOT€HETUYECKHUIM, OMOXUMUYECKHUH, MOJIEKYJIIipHO-TeHeTHYecKui. COBpEMEHHOE OMpeIeNICHHE IeHOTHUIIA: TTOJTHOTEHOMHOE
CEKBEHHPOBAaHKE, TCHOTUNMPOBaHUE, B TOM uucie ¢ nomoiibio [I1[P-ananuza. HacnenacTBeHHble 3a00sieBaHUS 4YEJIOBEKA:



reHHble 00JIe3HH, OOJIE3HH C HACJEICTBEHHOW MpeapaclooKeHHOCTbIO, XPOMOCOMHBIE Oose3Hu. CoMaTthuueckue Hu
reHepatuBHbIe MyTari. CTBOJIOBBIE KICTKHU. [[pUHIHIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKHU, TPO(OUIAKTUKY U JICYCHHS
reHeTHYeCKuX Oosie3Hel. MeanKo-TeHETUYECKOe KOHCYIbTUPOBAaHNE. 3HAUEHUE MEAUIIMHCKON T€HETHKHU B IPEAOTBPALLIECHUN
U JICUCHUHU TeHEeTUYECKUX 3a00JI€BaHN YEII0OBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOT€HETUYECKAasi OCHOBA», «3aKOH PACLIEIVIEHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe ckpemmuBanue», «llutomornueckne OCHOBBI
TUTHOPUIHOTO CKpeniuBaHus», «Meio3y», «B3aumojeicTBue aifielbHBIX TeHOBY», «['eHeTHYeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJloBeKa», «l'eHeThka moya», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIUIEHHOTO C Mojom», «Kapuotumsl
YeJIoBeKa U KMBOTHBIX», «Buabl uamenunBoctny», «MoaudukalimoHHas ©3MEHYMBOCThY», «HacnenoBanue pesyc-ghakTopay,
«I"enetuka rpymnm KpoBu», « MyTallMOHHAsI K3MEHYUBOCTHY.

O6opynoBaHue: MOJIeIU-anTIuKaIuu « MOHOTMOpUIHOE CKpeluBaHuey, «HemonHoe qoMuHupoBaHuey, «urudpuaHoe
ckpeniuBanuey, «llepekpéct xpoMocom», MUKPOCKOIT U MUKporipemnapaT «Jlpo3oduna» (Hopma, MyTaniuu GOpMbI KPbUIEEB U
OKpacku Tena), repoapuii «['opox moceBHOY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 5. «M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIIBI Ha
FOTOBBIX MHUKpOMpenaparaxj.

Jlabopatopuast pabora Ne 6. «3ydyenne momudukanmOHHOW M3MEHYUBOCTH, MOCTPOCHHE BAPHAIIMOHHOTO psifa H
BapUALIMOHHON KPUBON».

Jlabopartopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpEapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipouecc. 3apoKIEHHE celleKIMU U jaoMectukanus. Yuenne H. WM. BaBuioBa o meHrtpax
POUCXOXKJECHUS U MHOT000pa3usl KyJIbTYpPHBIX pacTeHuil. LIeHTpbl mpoucxoxaeHus JoMallHuX XUBOTHBIX. CopT, mopoza,
HITaMM.



CoBpeMeHHbIE METO/IbI CeNEeKIUU. MacCoBBI U MHANBUAYAIbHBINA OTOOPHI B CEJIEKIIUU PACTEHUHN U )KUBOTHBIX. OlleHKa
sKcTepbepa. bimskopoacTBeHHOE ckpelniBaHie — MHOpuAUHT. YucTas nunusa. CKpelmBaHue YUCThIX JIUHUN. ['eTeposuc, uim
ruOpuaHas cuia. HepoactBeHHoe ckpemuBanue — ayropuauar. Otaanéunas rudpuauzanus u e€ ycnexu. MckyccTBeHHbIH
MyTareHes3 M MoJIy4YeHUe NOJUIIIIONI0B. JIOCTHKEHUS CEIEKIUN PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib NPOM3BOACTBA. ['€HHas UHXXeHepus. OTambl co3faHusi pekomOuHanTHOM JIHK u
TPAaHCT€HHBIX OpraHu3MoB. KinerouHas uHxeHepus. KneTouHele KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KitonupoBaHue BbICOKONPOAYKTHUBHBIX CEIbCKOXO035MCTBEHHBIX OPTAaHU3MOB. DKOJIOTHYECKUE U dTHYEeCcKue mpodaemel. MO
— T€HETUYECKU MOJIU(DPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuupl 1 cxeMbl: kapTa «L{eHTphl MPOUCXOKACHHUSI U MHOTO00pa3usl KyJbTYpPHBIX pacTeHuin», «I[lopoabl roMamHux
AKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «Otnanénnas rulOpuauzauus», «Pabotsl akagemuka M. @. HBanoBay,
«ITomunnonaus», «O0bEKThl OUOTEXHOJIOTUNY, «KIeTOouHble KyIbTYphl U KIOHUPOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIOAOB JAMKMX (OPM M KyJIbTYpHBIX COPTOB pacTeHHil, repOapuii
«CenbCKOXO035IMCTBCHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHUKEHUS CEJIEKIIMM PACTEHHM M XKUBOTHBIX (HA CENEKUHMOHHYKO CTaHLUIO,
IJIEMEHHYIO (hepMy, COPTOMCTBITATENIbHBIN YYaCTOK, B TEINTMYHOE X03SIMCTBO, 1a00paTOPHUIO arpOyHUBEPCUTETA HIIM HAYYHOTO

LIEHTPA)».

11 KJTACC



Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpeanochbUIKM BO3ZHMKHOBEHUS 3BOJIIOLHMOHHON TEOpPUHU. DBOJIOLHMOHHASA TEOpHs U €€ MecTo B Ouosoruu. BiusHue
ABOJIFOLIMOHHOM TEOPHH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BOMOUMU. [lane€oOHTOIOrMYECKHE: TOCIEN0BATEILHOCTh MOSBICHNUS BUIOB B NAJIEOHTOJIOIMYECKOU
JIETOIUCH, TTepexoaHble popMbl. buoreorpaguueckue: cxoacTBo U paznuune GayH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA U PA3IUYUS SMOPHOHOB Pa3HbIX BUIOB MMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE:
TrOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYAUMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MYTEN y BCEX OPTaHU3MOB.

OpomonnoHHas teopus Y. JlapsuHa. [Ipeanocbulku BOSHUKHOBEHMSI JapBUHU3MA. [[BHKYyIIHE CUIIBI BOJIIOLIMM BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHUE NPU OrPAHUYCHHOCTH PECYpPCOB, HeomnpeaenéHHash M3MEHYMBOCTb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eAMHUIA BUA U SBOJIOLIMH.

JIBmokymiye cuibl ((hakTopbl) HBOJIIOLMU BUAOB B Mpupoae. MyTalMoHHBIN Mpoliecc 1 KOMOMHATUBHASI N3MEHYUBOCTb.
[TonynsuuroHHbIE BOJIHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcrectBeHHbIN 0TOOP — HanpaBsomui ¢hakTop 3BOTOHNU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysbTat 3BoJitoluu. [IpuMepsl npucnocobienuii y opranuzMoB. ApoMopdo3bl
Y UAMOA AN TaIl|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIC (hOpMBI BHI000pa30BaHus: Teorpaduaeckoe, SIKOJOTHIECKOE.

Maxkposomorus. @opMbl 3BONTIOLMH: (DUIeTHUECKast, IUBEpreHTHAsA, KOHBEpreHTHasl, napauiensHas. HeobpatumocTsb
ABOJTIOIUH.

[IpoucxoxaeHne OT HeceUaIn3uPOBaHHBIX NpeKoB. [Iporpeccupyromas cnenuanu3anus. AganTUBHAs pagualys.

JemMoHCcTpanum:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. Bap, 3. I'ekkens, ®. Mromep, A. H.
CeBepl110B.



Tabmuupbr U cxembl: «Pa3BuTHEe OpraHMYecKOro Mupa Ha 3emie», «3apOoJbIIIM TO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBoBaHUEY, «EcTecTBEHHBIM 0TOOP», «MHOroo0Opasue COpTOB pacTEHUI»,
«MHoroo0Opa3zue mopo KuBOTHbIX», «[lomymsaiumny, «MyTannoHHas ©3MEHYUBOCTEY, «Apomopdo3by, «Mauoanantaum,
«O01as aerenepanusy», «JIBrxKyiine cuibl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsunay», «bopbs6a 3a
cyuiectBoBanue», «lIpucrnocoOieHHOCT,  opraHuzMoBy», «l'eorpaguueckoe BUAO0Opa30BaHUE», «IKOJIOTUUYECKOE
BUJI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAcKH, HA0OP MJI0J0B U ceMsiH, Kojuiekuus «IIpumepsl
3aIIUTHBIX MPUCIIOCOOJIEHUHN Y JKUBOTHBIX», MOAENb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOLUNY, 00bEMHAs Moaenb «CTpoeHue
T'OJIOBHOT'O MO3ra II03BOHOYHBIX).

buoreorpaguyeckas xapra mupa, Koiekuus «PopMbl COXpaHHOCTU MCKOMAEMBIX )KMBOTHBIX M PAaCTEHUI», MOJEIb
anmmmkanus «llepexkpéct xpomocom», BiakHble npernapatsl « PazButue HaceKoMoro», «Pa3BrUTHE JIATYIIKA», MUKPOIIpENapaT
«JIpozodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH TeNa).

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopnas paborta Ne 1. «CpaBHeHue BU0B IO MOPGHOIOTHUECKOMY KPUTEPHUIO».

JIaGoparopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe MpeCTaBICHUS O 3apOXKICHUN KU3HU. HayuHble TUnoTe3sl BOSHUKHOBEHUSI )KM3HU Ha 3emJie: aOMoreHes U
naHcmepMus. XUMHYecKas d3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB W3  HEOPraHMYECKHX.
DKCnepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW sBostonnu. HadanmpHbie dTambl OuMonormdeckoit sBomtonuu. ['umoresa
PHK-mupa. ®opmupoBanrne MEeMOpPAaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKM M HMX DBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emIie 1o spaM u nepuoaam. Karapxei. Apxernckas U npotepo3oickas 3psel. [laneosoiickas spa u eé
nepuoabl: KeMOPHUICKHM, OPJIOBUKCKUN, CUITYpUNHCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

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

Kalino3olickas 3pa u €€ neprojibl: MaJIeOreHOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIMH.

XapakTepucTUKa KJIMMaTa U IeoJOorMYecKux npoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU PACTUTEIBHOIO U KUBOTHOTO



mMupa. ApoMopdo3bl y pacTeHHUN U )KUBOTHBIX. [TosiBIeHHE, pacliBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MMpa Kak OTpa)xeHue 3BOOLUH. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

DOBOJIIOLMS YeJIOBEKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuUTHE NMpENCTaBICHUN O MPOMCXOXKICHHHM 4YesloBeKa. MeTobl
U3Yy4EeHUS aHTponorenes3a. CXoACTBa U Pa3IN4YMs YEJI0BEKA U )KUBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHHUE YETIOBEKA.

JiBrkymiue cuiibl ((hakTopsl) aHTponorenesa. HacneacTBeHHass K3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OO11eCTBEHHBIN
o0Opa3 >KU3HH, U3TOTOBJICHHUE OPYAUN TPyJa, MBIIILJICHUE, PEUb.

OCHOBHBIE CTaIMH ¥ BETBU 3BOJIFOIIUH YEJIOBEKA: aBCTPAIONNTEKH, UenoBeK yMelblid, HeloBeEK MPAMOXOAIINM, YenoBek
HeaHJepTaIbCcKuil, UenoBek pazyMHubiil. Haxoaku nCKonaeMbIX OCTaTKOB, BpEMsI CYIIECTBOBAHUS, 001aCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

Yenoeueckue packl. OcCHOBHbIE OOJbIIME pachkl: €BpONEOUAHAs  (€Bpasuiickas), HErpo-aBCTpPAIOUAHAS
(3xBaTOpHaNIbHAS ), MOHTOJIOWHAS (a3UATCKO-aMepUKaHCcKas). YepThl MPUCTIOCOOIEHHOCTH MPEICTaBUTENEH YeTOBEYECKUX
pac K yCIOBHSM CYyIIECTBOBAaHMS. ENMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHcTpanuu:

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

Tabmuupbr u cxemsl: «Bo3nukHoBeHue CoOJIHEUHON cucTeMbl», «Pa3BuUTHE opraHuyeckoro mupa», «PacturenbHas
KIIETKa», «KuBoTHas KieTkay», «[Ipokapuornueckas kierka», «CoOBpeMEHHas CHCTEMa OPraHNYecKoro mupa», «CpaBHeHue
AHATOMHUYECKUX YEPT CTPOCHUS YeJIOBEKa U YeI0BEKOOOPa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MajJ€OHTOJOTUYECKUX HAXOI0K
MIPEIKOB COBPEMEHHOIO 4YeJOBEKa», «/lpeBHenmme moan», «lpeBHue immoam», «llepBble COBpEMEHHBIE JIHOIWY,
«YenoBeyeckue pacs».

Ob6opynoBanue: Myispku «lIpoucxoxkaeHue uenoBeka» (OIOCTBI aBCTpaJONUTEKa, MUTEKAHTPOIA, HEaHAepTalbla,
KPOMaHbOHIIA), CJIEMKU WK U300paXKeHUsl KAMEHHBIX OpyAUi IEpBOOBITHOTO YeloBeKa (KaMHU-YOIIEpkl, pyouiia, ckpebia),
reOXpPOHOJIOruYecKas Tadnia, KoJuleKus «DopMbl COXPAHHOCTH MCKOIIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[IpakTiueckas padora Ne 1. «/3yueHnne uckonaemMbix OCTATKOB PACTEHUM U KUBOTHBIX B KOJUICKIIHIX).

DKcKypcus «9BOJIOLKS OpraHUYeCKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUYHBIN WIIM KpPAaeBEIUECKUM My3eil).

Tema 3. OpranusMbl 4 OKpYy:Ka0IIas cpeaa.



DKoyorugd Kak Hayka. 3aJadyd M pa3feibl SKOJOTMU. METoAbl 3KOJOTHMYECKHUX HMCCIEAOBAHHUM. DKOJIOTHYECKOE
MHUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0O0UTaHMs OPTaHU3MOB: BOJIHAsI, HA3€MHO-BO31yIIIHAs, TOYBEHHAs, BHYTPHOPTraHU3MEHHAS.

Oxkonornueckue Gakropsl. Kinaccudukaiiys 3x010ruaeckux pakTopoB: abMoTHUECKHE, OMOTUUYECKUE U AHTPOTIOTEHHBIE.
JleiicTBrE HKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTnueckue pakTopbl: CBET, TEMIEpATypa, BIaxkHOCTh. DoTonepuoausm. [IpucrnocobneHus opraHu3MOB K JE€HCTBUIO
abnotnyeckux (hpakTopoB. bHoONIOrnYecKue pUTMBI.

buotnueckue ¢aktopbl. Bunbl OMOTHYECKUX B3aMMOACUCTBUM: KOHKYPEHIIUS, XUITHUYECTBO, CUMOUO3 U €ro (hOPMHBI.
[lapazutuszm, Koomeparusi, MyTyaJlu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAXJICOHHUYECTBO). AMEHCAINU3M, HEUTPAIH3M.
3HaueHUe OMOTHUYECKUX B3aUMOJCHCTBUM /IJIs CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyasauud. (OCHOBHbIE MOKa3aTeau MOMYJSIUU: YHCIEHHOCTh, IJIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalusl. JJMHaAMUKaA YHCIIEHHOCTH NOMYJISIIUU U €€ PEeryJIsiiusl.

JdemoHcTpanuu:

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

Tabmuubr u cxembl: kapta «lIpupomnsie 30HBI 3emun», «Cpenpl OOUTaHUS OPraHU3MOBY, «DOTONEPUOAUIMY,
«lTonynsauumy, «3aKOHOMEPHOCTH POCTa YUCJICHHOCTH MOMYJIsuu HHPY30puu-Tyhenbkny, «Ilumesbie menm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdonorudeckue 0cOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

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

[Ipaktuueckas padora Ne 2. «I[ToacuéT MIOTHOCTH MOMYJISAIUN Pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo0miecTBa M IK0JIOrH4eCKHE CUCTEMBbI.

Coo0111ecTBO Oprann3mMoB — 6uoLeH03. CTPYKTYpbl OMOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAs!, Tpoduueckas (uiieBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

Dkojorudeckre cuctembl (3Kocuctembl). [lonaTtue 06 skocucteme u O6uoreoneHo3e. OyHKIIMOHATbHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peylleHThl. KpyroBOpoT BEIIECTB U MOTOK IHEPTUU B dKocucTteMme. Tpoduueckue
(nuuieBbie) ypoBHU 3kocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKa3aTeld AKOCUCTEMBI: OMomacca, MPOIyKIHS.



DKOJIOTUUECKUE MUPAMUJbL: TPOIYKIUU, YUCICHHOCTH, OruoMacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIISIIHS,
pa3Buthe. Cykueccus.

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO HIIU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOTOTeHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPpOO3KOCHCTEMBI. buoornueckoe U XO034MCTBEHHOE 3HAUYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpasue kak gakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHuecKoro pasHooOpasus Ha 3emiie.

VYyenue B. . Bepnaackoro o 6uocepe. ['panuiipl, coctaB u crpykTypa ouocdepsl. JKruBoe BEMIECTBO U €ro PyHKIUU.
Ocob6ennoctu 6uocdepsl Kak r100anbHOM 3KocucTeMbl. JlnHaMrueckoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre€OXUMHUECKUE KBl 3JIEMEHTOB (yIiepoa, a30Ta). 30HalIbHOCTh Ouocepsl. OCHOBHBIE
OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe. ['nodanbHbIe 3KOJI0THYeCKrUe MPOOIEMBI.

CocyiiecTBoBaHUE NPUPOJLI U desioBeuecTBa. CoxpaHeHHe OMOpa3zHO0Opa3vs KaKk OCHOBA YCTOWYMBOCTU OHOCHEPHI.
OcHOBa palMOHAILHOTO YMPABICHHS NPHUPOJHBIMH PECypcaMH M MX HCIOIb30BaHHE. J[OCTIKEHUS OMOJOTMH U OXpaHa
PUPOJIBI.

JdemoHcTpanuu:

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

Tabmuis! u cxemsr: «IluieBsie enmny», «buoneHO3: cocTaB U CTpYKTypay, «lIpupoausie coobiiecTBay, «Llenn nutanus»,
«xonoruyeckas nupamuna», «buocdepa u yenosek», «IKocucTeMa IMUPOKOIUCTBEHHOTO Jieca», « DKOCHCTEMa XBOWHOTO
neca», «buoneHno3z Bomoémayn, «ArpoieHo3», «lIpuMepHble aHTPONOTEHHBIE BO3ACHCTBHS Ha NpPUPOAY», «Baxueliiue
HMCTOYHUKU 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BoI», «[louBa — BakHelmias cocrtaBistomas Ouocheprr», «DakTopbl
aerpaganuu mouBy, «llapHukoBeiid d3QdexTy, «DakTOpsl paAMOaKTUBHOTO 3arpsi3HeHUs Omocheps», «O0Imas CTpyKTypa
ouocheprl», «Pacnpoctpanenue xxu3nu B 6uocheper, «O30HOBBIN 3kpaH ouochepn», «Kpyropopot yriepoaa B ouochepe,
«KpyroBopot azota B mpupoie».

ObopynoBanue: mMoaenb-anmukanus «Tunuunsie OMOIeHO3by, repOapuil «PacTuTenbHble cOO0IIECTBa», KOIIEKIUU
«buorneHo3y, «BpeauTenn BaXXHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,
NpUHAAJIeKAIINE K Pa3HbIM SKOJOTMYECKUM Tpynnam ofgHoro Bunaa, Kpacnas kaura Poccuiickoit denepaiinm, n3o0paxkeHus



OXPaHACMBIX BHUJ0B paCTeHI/Iﬁ N ) KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMMA HA BA30BOM VYPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUNA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3yJIbTATaM OCBOCHHS OOYHAIOIIMMUCS MPOrPaMM CPEIHErO
o011ero 00pa3oBaHus: IMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX pPE3yIbTATOB OCBOCHUS Mpeamera «buonorus» BBIIEICHBI CIEAYIOIIUE COCTABJISIONIMUE:
OCO3HaHHUE 00YUYAIOITUMUCS POCCUUCKON rpa)KJaHCKOW UIEHTUYHOCTU — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH U
CaMOOIIPE/ICIICHUIO, HAJIMUME MOTHBALUM K OOYy4YEHUIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIMKA pa3BUTHA OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTH 00YJAIOITUXCSI PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, IPUCYIITUMU
cucTeMe OMOJIOTMYECKOro 00pa3oBaHusl, HATMYHUE SKOJOTMYECKOrO MPABOCO3HAHMS, CIIOCOOHOCTH CTABUTh LIEJIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeaMmeTa «bUONOTHsS» JOCTUTalOTCs B €AMHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, TIPUHATHIMA B OOIECTBE MPABWJIAMH M HOPMaMHU MOBEACHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HAHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEW MO3UIMH JIUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY W TMPaBOIOPSIKY, YEJIOBEKY TpyJa W CTaplleMy IOKOJICHHIO, B3aMMHOTO YyBa)X€HUs, OCPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAUIMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepaunu, OpuUpoOIe U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTO NnpeaMera «bruonorusy MO0KHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jaronuxcsi pyKoBOJCTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEHN MO3UIIMEN JIMUHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUHN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOIr0 00IIeCTBa, paClIupeHHe
YKA3HEHHOTO ONBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHU BOCHUTATEIIBHOMN 1€ TEIBHOCTH,
B TOM YHCJIE B YACTH:



1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYaroIIerocs Kak aKTUBHOTO WM OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
00IIeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, YBaXKCHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATEIBHOCTU TPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX H
MO3HABATEINIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ONPEETSATh COOCTBEHHYIO MO3UITUIO MO0 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €E;

YMEHHE YYUTBIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUSL JIOJIEH C Pa3HBIMHU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJHEHUS YUEOHBIX, TIO3HABATEIIBHBIX U UCCIIEIOBATEIBCKUX
3a/1a4, YBaXXUTEJIBHOIO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXIECHWU CIIOPHBIX BOIPOCOB OHOJOTHUYECKOTO
COJIep KaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW WIAECHTUYHOCTH, TMATPHUOTHU3MA, YBAXKEHHS K CBOEMY HapoJly, UYyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, roOpaoCcTH 3a CBOM Kpail, CBOKO POoNIMHY, CBOM A3bIK M KYJBTYPY, IPOLIJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHUE K TPUPOJHOMY HACJIEAUIO U MaMATHUKAM MPUPOAbL, JOCTHXKEHUsIM Poccun B HayKe, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATH BKJIAJ] POCCHMCKUX YUEHBIX B CTAHOBIICHHE M PA3BUTHE OWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/bI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO 00I11€CTBA;

uzeitHas yoexaEHHOCTh, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHHWE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO0 U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPAaBCTBEHHbIE



HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSM, CO3JAHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO NMPHUHATHS LIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUM C TPAIUIUSAIMU HAapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPUYECTBA, CIOPTA, TPY/A,
OOIIIECTBEHHBIX OTHOIICHMI;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TTPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) puzuyeckoro Bocnutanus, GopMUPOBAHNS KYJLTYPHI 3I0POBbSI M IMOLUMOHAIBHOTO 0JIArONOJIYYHs:

MMOHMMAaHUE U peau3aius 3/0pOBOro U OE30MacHOro 00pa3a XKU3HU (310pOBOE MUTAHUE, COOTIO/ICHUE TUTUEHUYECKUX
MpaBuJ U HOPM, COANAHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXA, peryisipHas (u3MUecKas aKTHBHOCTb), OEpEKHOTrO,
OTBETCTBEHHOTO Y KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY U MCUXUUYECKOMY 37I0POBbIO;

MOHUMAaHUE [IEHHOCTH MPaBUJI UHANBUYAJTHOTO U KOJUIEKTHBHOTO O€30MTaCHOTO MOBEICHUS B CUTYaIIHSIX, YTPOKAIOITUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHUE MOCIEICTBUI U HENMPUSATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTH K aKTUBHOH JIEATEIILHOCTH TEXHOJIOTHUECKON U COIMATbHOM HAMIPaBICHHOCTH, CHIOCOOHOCTHh HHUIIUUPOBATh,
MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHSTH TAKYIO ACSITEIHHOCTD;

UHTEpEeC K pa3audyHbIM chepam mpodeccroHaIbHON JIeATeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymylen
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TJIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

AKOJIOTUYECKH 1[E€JIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUHUKY dKU3HHU Ha 3emMIle, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJIOTMYECKON KyJIbTYphbl: MPUOOPETEHUE OINbITa TUIAHUPOBAHUS IOCTYINKOB M OLICHKH HX



BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

OCO3HaHME TI00aTHFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH NX PEIICHHUS;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpeTaeMble MPH W3YYCHHHM OMOJOTMM 3HAHUS M YMEHHUS MpPU PEUIeHHH MpodiieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPUPOAOIOJIB30BAHUEM (COONIOACHHUE MpaBW MOBEACHUS B IPHUPOJE, HANPABICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChephI);

AKTHUBHOE HENPUITHE ICHCTBUM, NPUHOCALIMX BPEA OKPYKAIOIIEW NPUPOAHOW Cpelle, YMEHHE NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;

HaJU4HMe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBI, ONbITa ACSATEIBHOCTU HKOJOTHYECKON
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS WMH B I03HABaTEIbHOW, KOMMYHMKATMBHOM M COLHAJIBHON NPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM JAEATEIBHOCTH IKOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha AUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATENIBCKOM KYJIbTYPBI KaK CPEJICTBA B3aUMOAEHCTBUS MEXKTY JIFOABMU U ITO3HAHUS
MUpa;

MOHUMaHUE chelu(puKr OHOJOTUU KaK HAyKW, OCO3HAaHHUS €€ poid B (POPMHUPOBAHMM DPALMOHAIBLHOTO HAYYHOTO
MBIIUICHUS, CO3/IAaHUHU LIETOCTHOTO MPEACTaBICHUSI 00 OKpYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETOBEKA U OOIIECTBA,
B MTO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXpaHEHHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJIi COBPEMEHHOW IMBMIIM3AIMM: O00ECIeYeHHs] HOBOTO YpPOBHSI pPa3BUTHUS
MEIUIIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOANBHBIX AKOJOTHYECKUX MpoOJeM U OoOecnedyeHHs Mepexojia K YCTOMYHMBOMY pa3BUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKMX 3HAHWUN B LENSAX MOBBIIICHHUA OOUIEH KyJIbTYypbl, €CTECTBEHHO-
HAyYHOM rPaMOTHOCTH, KaK COCTaBHON YacTH (PyHKIIMOHAIBHOW IPaMOTHOCTU O0ydYaromuxcs, GopMUpyeMOi MpHu U3y4YeHUU
OHOJIOTHH,

INOHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HMCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



MoJIy4aeMble 3HaHUS JJI aHAJIU3a U OOBSICHEHHUS SBJICHUM OKPYKAIOLIEro MUpa U MPOUCXOIAIIUX B HEM U3MEHEHUM, YMEHUE
nenath 000CHOBAHHBIC 3aKTIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TAHHBIX C MEJIbI0 MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJI PEIIeHHs TPOOJIeM B peajbHbIX KHU3HEHHBIX
CUTYaIIUsIX;

OCO3HAHHE IIEHHOCTM HAYYHOM [IE€ATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIHO M HCCIIEIOBATEIIbCKYIO
NEATEIbHOCTh UHANBUYATIBLHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX
3HAHUM 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOro mpeaMera « BHomorusy BKIOYAIOT: 3HAaYUMBbIE 7151 (DOPMUPOBAHHS
MHUPOBO33PCHUS  OOYYAMOIIUXCS MEKIUCIHUIIMHAPHBIE  (MEXKIIPEIMETHBIC) OOIICHAyYHBbIC TOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHON KapTHHBI MUpPA U Crieln(UKY METOIOB IMMO3HAHHUS, CIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPIus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHbIH (aKT, MPUHIIMII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICTIOBaHHUE,
HAOIIOIeHHEe, M3MEpPEHHE, OKCIEPUMEHT U JAPYTuX), YHUBEpCaJbHble ydeOHBIC JAeHCTBHS  (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIE), obOecmeunBaroiye (GopMupoBaHne (QYHKIHOHAIBHON TI'PAMOTHOCTH W COIHAIBHOMI
KOMIIETEHIIMM  OOYYaroIIUXCsl, CIIOCOOHOCTh  OOYYarOIIMXCS  MCIOJb30BaTh  OCBOCHHBIE  MEKIAMCIHUIUIMHAPHBIE,
MHUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHbIC yUeOHbIC ACHCTBUS B O3HABATEILHON U COIIMAILHOMN MPAKTHKE.

MeramnpeaMeTHBIE PE3yIbTaThl OCBOEHUS IPOrPAMMBI CPETHETO OOIIET0 00pa30BaHUs JOJDKHBI OTPAXKATh:

OsJajienne YHHBEPCATbHBIMHU y4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSMM:

1) 6a30BbI€e JJOTHYECKHE T CTBHA:

CaMOCTOSATEIIbHO (DOPMYJIUPOBATh U aKTyaIM3UPOBaTh MPOOIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

HCIIO0JIh30BATh MMPH OCBOCHUH 3HAHHI MPUEMBI IOTHYECKOTO MBIIIUICHUS (aHaIM3a, CHHTE3a, CPAaBHEHHUS, KJIaCCH(HUKAIINH,
000011IeHNsT), PACKPBIBATH CMBIC]T OMOJOTMYECKUX MOHATHI (BBIACIATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABIUBATEH CBS3U C
APYTHMU TIOHITHSAMH);



ONpENENATh LEAU JCATENbHOCTH, 3aJaBas IApaMeTpbl M KPUTEPUM HMX JOCTHIKEHUS, COOTHOCUTH pE3YJbTaThl
NEATEIIBHOCTHU C IMOCTABJICHHBIMU LEISIMU;

MCIOJIb30BaTh OMOJIOTHYECKHE MOHITHS sl 00BsICHEHUS (DAKTOB U SIBICHUM KUBOI MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYXAEHUSA (MHAYKTHUBHBIC, JEIyKTHUBHBIC, 10 aHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOPEUMS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOBI U 3aKIIOYCHHUS;

IIPUMEHATb CXEMHO-MOJICIIBHBIE CPENCTBA I IPEACTABIICHUS CYILIECTBEHHBIX CBS3€M M OTHOILLUCHUN B M3y4aceMbIX
OMOJIOTUYECKHUX 00BEKTAX, & TAKKE MPOTUBOPEUUH PA3HOTO POJIA, BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH pELIEHUs TPOOIEMbI C YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIIbHBIX U HEMaTepUalibHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM, OLIEHUBATH PUCKHU IIOCIIECACTBUN
NEeATEIIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH Pad0OTy B YCIOBUSX PEATbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJa/IeTh HAaBBbIKAMU Y4YEOHO-HCCIEAOBATEIbCKOM M MPOEKTHON JEsTeNIbHOCTH, HaBBIKAMU pa3pelieHusl MIpodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIbHOMY IIOMCKY METOJOB pELIECHUS MNPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

UCIOJIb30BAaTh PA3JIMYHbIE BUbI ACSITEIBHOCTHU MO MOTYUYEHUIO HOBOTO 3HAHUS, €0 MHTEPIPETALNN, TPEOOPa30BaAHUIO U
NPUMEHEHHUIO B YU€OHBIX CUTYalUsIX, B TOM YHUCIIE IPU CO3JaHUU YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(opMuUpPOBaTh HAYYHBIA THUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEHN, KITIOUEBBIMU OHATUSMHU U METOJAMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENIbHOM 1EATEIHHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IIPUYMHHO-CIICICTBEHHBIE CBS3M U AKTYyaJIM3UPOBATH 3a7ady, BBIIBUraTh TMIIOTE3Yy €€ PEIICHUS, HAXOIWUTh
apryMEHTBI JJIs1 JOKA3aTENbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IAPAMETPBI U KPUTEPHUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ PEIICHHs 3aJadd pe3yJbTaTbl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH 1I€JIEHAIIPABJICHHBIN TOMCK IIEPEHOCA CPEICTB U CIIOCOOOB JAEMCTBUSI B TPOPECCUOHANBHYIO CPELLY;



YMETb [IEPEHOCUTh 3HAHUS B IIO3HABATENIbHYIO U IPAKTUYECKYIO 00JIACTH )KU3HENEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTb OPUTrMHAIbHBIE MOAXOAbI U PEIICHUS, CTABUTH MPOOJIEMBI U 33/1a4H, JOIYCKAIOIIHE
aJIbTEpHATUBHbBIC PELICHMUSL.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHPOBATbCS B PAa3IMYHbIX HCTOYHUKAX HH(POpMauuu (TEKCTe Yy4eOHOro mnocoOus, Hay4HO-NOIMYJISIpHOU
auTEpaType, OMOJOTMYECKUX CJIOBApSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX Oa3ax HaHHBIX, B VIHTepHeTe), aHaIU3UpOBaTh
MH(}OpMaAUIO Pa3IMYHbIX BUIOB U (POPM IPE/ICTABIICHUS, KPUTUUECKU OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(opMyIupOBaTh 3aIPOCHl M MPUMEHITHh PA3IUYHBbIE METOABI MPHU MOUCKE U OTOOpE OMOJOrMYecKol HH(pOpMaIu,
HE0OXOUMOM I BBINIOJHEHUS YUeOHBIX 3a]1a4;

MpUOOpETaTh OMBIT MCHOJIB30BAHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIbTYPY
AKTUBHOTO MCIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHUMaNIbHYIO (hOpMY MpeacTaBieHusi Ouonorudyeckoil mHpopmanuu (cxemsl, rpaduki,
Auarpammbl, TaOJIHILIbI, PUCYHKH U JPYToe);

UCIIOJb30BaTh HAy4YHBIM SI3bIK B KadyeCcTBE CpeAcTBa Mpu paboTe ¢ OHOIOrMueckod uHGOpMaIMe: MpPUMEHSTh
XUMUYECKUE, (PU3NUEeCKue U MaTeMaTUYEeCKUE 3HAKU U CUMBOJIbI, (OpMYIIbl, a00peBUaTypy, HOMEHKIATYPY, UCIIOJIb30BATh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA HATJISAIHOCTH;

BJIa/IeTh HaBBIKAMH Paclo3HaBaHUs U 3alIUThl HH(pOpMalu, HHPOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHue YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CCTBUSIMU:

1) o0menue:

OCYUIECTBJISITh KOMMYHHMKAIIMK BO BCEX cpepax >KW3HHU, aKTUBHO YYaCTBOBATH B IMAJIOTE WM JUCKYCCUH MO CYIIECTBY
o0cyx1aeMoi TeMbl (YMEHHUE 3a]1aBaTh BOIPOCHI, BEICKA3bIBATh CYKJI€HUSI OTHOCUTENIbHO BBITTOJIHEHHMS MTpEeAJIaracMoil 3a/1auu,
YUHUTBIBATh HHTEPECHI U COMNIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB JHAJIOTA WU JUCKYCCHUH);

pacrno3HaBaTh HEBepOaJbHbIE CpEACTBA OOUICHMs, TMOHUMAaTh 3HAYCHHE COLHUAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS! KOHQUIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CIIOCOOAMU OOILEHUS M B3aUMOJCICTBHS, NMOHMMATh HAMEPEHUs APYTUX JIOAEH, MPOSBIATH



YBaXKUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme PopMyIUpOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eATeJbHOCTh:

NOHUMAaTh U MCHOJB30BATh NMPEUMYIECTBA KOMAHIHOW M WHIWBUIYAIbHOW pabOTHl MPU pPEUICHUU OHOJIOTHMYECKON
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBLIX (POPM B3aMMOIEHUCTBUS TP PELICHUU YU4eOHOM 3a1a4u;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUN C YUETOM OOIIUX MHTEPECOB, U BOBMOXKHOCTEHN KaXKI0TO 4JIeHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIU COBMECTHOU NEATEIBbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH IEHUCTBHUA IO €€ JNOCTHKEHHIO:
COCTABJISITH IIJIaH JIEUCTBUM, pacTIpEJEIISTh POJIM C yUETOM MHEHUH YYaCTHUKOB, 00CY>KJIaTh pe3yIbTaThl COBMECTHOUM paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJIa M KaXKJOT0 y4aCTHUKA KOMaH/IbIl B OOIINIA pe3yJIbTaT M0 pa3pab0TaHHBIM KPUTEPHUSIM;

MpeiIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISTh TO3UTUBHOE CTPATErMYECKOE TMOBEAEHUE B PA3IMYHBIX CHUTYalUSAX, IPOSBIATH TBOPYECTBO H
BOOOpakeHUE, ObITh HMHUITUATUBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJIiTUBHBIMHU ACHCTBUAMM:

1) camoopraHu3anusi:

HCIIOJI30BaTh OMOJIOTUYECKUE 3HAHUS TSI BBISIBIICHUS TIPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYAIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI 11€JIEBbIE M CMBICJIOBBIE YCTAHOBKU B CBOMX JIEMCTBUSIX M MOCTYIKAX IO
OTHOILEHMIO K JKMBOM IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIHLHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
cOoOCTBEHHBIC 3a/1a4u B 00pa30BaATEIBLHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOSTENIbHO COCTABJISITH TUIAH PEIIEHUs MPOOJIEMbI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y NIPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;



CII0COOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIIUPOKON 3PYIULIUH B PA3HBIX 00JIaCTAX 3HAHUH, IOCTOSIHHO MOBBIIIAThH
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LENSM;

BJIa/I€Th HaBbIKaMU MO3HABATEIBbHON PEIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX PEe3yJIbTaTOB U OCHOBAHUM, UCIOIB30BaTh MPUEMBI PEPIICKCUH JUIsl OEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€ PE3YIbTaTOB IESATEIbHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI APYTUX NIPU aHAJIM3€E PE3yIbTaTOB ACSITEIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YeIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl 0cBoeHuUs porpamMmmbl COO no 6uosioruu Ha 6a30BOM YPOBHE BKIIIOUAIOT cieHUpUIecKue AJist
ydyeOHoro mpeamera «buoJorHs» HaydyHbIe 3HAHUSA, YMEHUSI M CHOCOOBI JCHCTBUM MO OCBOCHMIO, WHTEPIpPETAlMU U
npeoOpa30BaHUIO 3HAHUH, BUJIBI IEATETLHOCTH T10 MOJTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUH B PA3TUYHBIX YICOHBIX
CUTYaIMsIX, a TAK)KE B PEeaTbHBIX )KU3HEHHBIX CUTYaIHsIX, CBA3aHHBIX C Omosiorueil. B mporpamme npeaMeTHbIe pe3yabTaThl
MPEeICTaBIICHBI TI0 TOJIaM 00yUYeHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy ¢ 10 knacce NONTKHBI OTpaXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUUW O MECT€ W POJU OHOJOTMM B CHUCTEME HAyYHOT'O 3HAHUS ECTECTBEHHBIX HAyK, B
(GhopMHUpPOBaHNN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHPA W HAYYHOTO MHPOBO33PEHHSI, O BKJIAJIC€ POCCHICKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, (YHKITMOHATHHOW TPAMOTHOCTH YEJIOBEKA JIJISI PEIICHUS KU3HECHHBIX
3aj1ad;

yYMEHUE PaCKPbIBAThH COJEPKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA, OPraHu3M, MeTadoin3M (0OMeH



BELIECTB U TMpEBpallleHUE »HHEPruu), ToMeocTa3 (CaMOperyJisius), YpOBHEBas OpraHU3alUsi IKUBBIX CHCTEM,
CaMOBOCITPOU3BEIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JaraTtb OMOJ0THYeCcKre TEOPUH (KIETOUHASI, XPOMOCOMHAs1, MyTallUOHHAS, IIEHTpaIbHAsI JOTrMa MOJIEKYJIAPHON
ouosiorun), 3akousl (I'. Mengens, T. Moprana, H. Y. BaBuioBa) u ydyenus (0 meHTpaX MHOTO0Opa3us U MPOUCXOXKICHHS
KynbTypHbIX pactenuid H. . BaBuiioBa), onpenensiTe rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHE BIIAJIETh METO/IaMU HAyYHOT'O MO3HAaHUS B OMOJIOTMM: HAOIIOJAECHUE U ONKCAHUE JKUBBIX CHCTEM, NPOLIECCOB U
SBIICHUH, OpraHU3aIisl U MPOBEJCHHE OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIABI)KCHUE TUIIOTE3bI, BBIABICHUE 3aBUCHUMOCTH
MEXIy UCCIEAYEMbIMH BETMYMHAMH, OOBSICHEHUE TOYICHHBIX PE3yIbTAaTOB, CIIOJIb30BAHHBIX HAYYHBIX IOHATUN, TEOPHIA U
3aKOHOB, YMEHUE JIeJIaTh BHIBOAbI HA OCHOBAHHUHM MOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJICIATh CYLUIECTBEHHbIE TPU3HAKM BUPYCOB, KIETOK MPOKAPUOT M IYKAPUOT, OJIHOKJIETOUHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, 0OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M MPEBPAILEHHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
MUIACTUYECKOTO W DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTHh IMOJIyY€HHbIE 3HAHUS JUIsI OOBSACHEHUS OMOJIOrMUECKHUX IMPOLIECCOB M SIBICHUM, ISl MPUHATHUS
NPAKTUYECKUX pEIICHUH B TMOBCEAHEBHOM JXU3HU C LIEJbI0 OOecredeHus Oe30MacHOCTH CBOErO 3/0POBbS U 3I0POBbS
OKpY)KaIOIUX JIIOJIeH, COONIONEHHsS HOPM TPaMOTHOTO TMIOBEJACHUA B OKPYXKAIOUIEH NPUPOAHOW Cpeae, MOHUMaHHUE
HEOOXOJUMOCTH HWCIOJIb30BaHUS JTOCTWKEHUH COBPEMEHHOW OHOJNOTMM W OHOTEXHOJOTHH [JIsl  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peuiaTh >JeMEHTapHble TE€HETHYECKHE 3aJauyd Ha MOHO- U JUTHOPHUIHOE CKpPEIIUMBAaHUE, CIIETIEHHOE
HACJIEOBaHUE, COCTaBIIATh CXEMbl MOHOTMOPHIHOTO CKpEIMBaHUS Ui TpEeACKa3aHUs HACJIEJOBaHMS TMPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINONHATh JA0OPATOPHBIE W MpPaKTHUYECKUE padoThl, cOOM0NaTh MpaBWwia Hpu paboTe ¢ Y4YEOHBIM H
1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OICHUBATh U HHTEPIPETUPOBATh MH(GOPMAIMIO OHOJIOTHYECKOTO COJACP>KAaHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB (CpelIcCTBa MAcCOBOM MH(MOpMAIUU, HAYYHO-TIOMYJISPHbIE MaTepuasbl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUH;



yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO peameta «buonorus» ¢ 11 knacce NOJKHBI OTPakKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUW O MECTe€ W pOJIM OHOJOTMM B CHUCTEME HAYYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(GOpMHPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa U HAyYHOTO MHUPOBO33PEHMS, O BKJIA/JE€ POCCUNCKUX U
3apyOexKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH, (YHKIIMOHATIBHON IPAaMOTHOCTH YEJIOBEKA JIJISl PELEHUS KU3HEHHBIX
3a/1ad4;

YMEHHUE DPACKpbIBaTh COAEPKAHHE OMOJIOTMYECKUX TEPMUHOB M MOHATHIA: BUJA, MOMYJSALMS, T€HOPOHI, 3BOJIIOIMS,
JABWOKYIIME CHIIbI ((PaKTOphl) 3BONIOIMM, NMPUCIOCOOJEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, HKOJIOTHYECKHE (PaKTOpPHI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LIENIN TUTAHUS, SKOJIOTHYECKasi MupaMuia, OMoreoreHos, onocgepa;

yMEHUE u3jaraTb OWOJOrMYyeckue Teopuu (3BoJtoIMOHHAs Teopuss Y. JlapBuHA, CHUHTETHYECKas TE€OpHsl SBOJIOLUH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K. M. bapa, uepenoBanust riiaBHbIX HANpPaBIECHUN U MyTEH IBOIIOLUU
A. H. CeBeprioBa, yuenus o 6uochepe B. U. Bepnaackoro), onpeaensTe TpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIaJI€Th METO/IaMi HAayYHOTO MO3HAaHUS B OMOJIOTMH: HAONIOJACHUE U OTMCAHUE KUBBIX CHUCTEM, IIPOLIECCOB U
SBJICHUHM, OpraHu3alysl U NpOBEJCHHE OHOJIOTMYECKOr0 3KCIEPHUMEHTA, BBIABM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXy UCCIEAYEMbIMU BEIMUYMHAMU, OOBSICHEHUE MTOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATUNA, TEOPUNA U
3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJICIATh CYHIECTBEHHBIC MPU3HAKUA CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB: BUAOB, MOMYJSIUI, MPOAYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTrE€OIEHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACJIEICTBEHHON H3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOJEHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHMU3MBbl, MEPEHOCA BEUIECTB MU IMOTOKA SHEPrUM B JKOCHCTEMAX, AHTPOIIOTE€HHBIX M3MEHEHHN B DKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OMOr€OXMMUYECKHUX IIUKIIOB B OMocdepe;

YMEHHE MPUMEHSTh IMOJYYCHHbIE 3HaHHS sl OObSACHEHUS OMOJOTHMUYECKHUX MPOIECCOB U SIBICHUM, NJSI MPUHATHUS
NPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecreyeHus Oe30MacHOCTH CBOETO 3J0POBbS M 3I0POBbS
OKPYXAaIOIIUX JIIOACH, COOMIOAEHUST HOPM TIpPaMOTHOIO TIOBEJEHUS B OKpYyXKalolled MNPUPOAHON cpele, MOHUMAaHHE
HEO0OXO0IMMOCTHU UCIIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATIBHOTO IPUPOAOIIOIH30BAHUS;



YMCHUC pCIIATh 3JICMCHTAPHBIC OMoJOoruYecKue 3ala4, COCTABJIEATH CXCMBI IICPCHOCA BCIICCTB U SQHCPIUH B SKOCUCTEMAX

(1enu nuTaHus);

YMEHHE BBIMOIHITH JIa0OpAaTOPHBIE M TMpPaKTUYECKUe paboThl, COOMOAaTh MpaBWia Mpu paboTe C y4yeOHBIM U

J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIIEHMBATh W HHTEPIPETUPOBATH MH(POPMAIMIO OMOJIOIMYECKOrO COJACPKAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpEJICTBA MAacCOBOM MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl),
paccMaTpHUBaTh INI00ATBHBIE SKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO

TTO3UIIHIO;

YMCHHUC CO3daBaTb COOCTBEHHBIC NMHCHMEHHEIC H YCTHEIC COO6IH€HI/I}I, 0606111&51 6I/IOJIOFI/I“ICCKYIO I/IH(I)OpMaI_[I/IIO ns3
HCCKOJIbBKUX HCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BaTbh MOHSITUHHBIN allrapar OMOJIOTHH.

TemaTnueckoe NJIAHMPOBaHHE
y4eOHblIii npeamet «buoJiorus», 6a3oBbiii ypoBenb, 10 kiace

Ne

n/m

HaumenoBanue pasnenos u
TeM y4eOHOTO IpeMeTa

KonuuectsBo
qaCcOB

HpOI‘ PaMMHOC COACPIKAHUC

OCHOBHBIE BUJIBI JISATEIILHOCTH
00yJaronuxcs

DnekTpoHHbIE (IU(POBEIE)
o0pa3oBaTeIbHBIE PECYPCHI

Tema 1. buoJiorusi kak Hayka (2 yaca)

1

buosnorus B cucteme Hayk

1

buonorust xak Hayka. CBs3u GHOJIOTHH C

OOILIIECTBCHHBIMH,  TEXHHYECKHMMH U
ApyrumMun €CTECCTBCHHBIMU HayKaMHu,
¢dunocoduei, penurue, ITHKOH,

ACTETHKOW W TpaBoM. Pomb Ouonorum B
(hopMUPOBaHWUU COBPEMEHHON HAy4YHOU
KapTuHBI Mupa. CrucreMa OHOIOTHIECKUX
HayK.

Hemoncmpayuu:

Ilopmpemwvr: Y. NapBun, [I'. MeHuens,

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHATHUN: HAy4YHOE MHUPOBO33PEHMUE,
Hay4Has KapTUHA MHUpA, HAyYHBIA

METO[Z, THUIIOTE3a, TEOpHdA, METOABI
HUCCICIOBaHMA.
XapaKTemeBaTb OHOJIOTHIO0 KakKk

HayKy, €€ MECTO U POJIb CPEIH IPYTHX
€CTECTBEHHBIX HaYK.

[lepeuucnare pasaensl Owonoruu B
COOTBETCTBHE C OOBEKTAMH U3YUEHUSI.

Buosnorus - Hayka 0 XKUBOI
MIPUPOJE.
https://resh.edu.ru/subject/lesson
27/start/118940/

3TaHBI pa3BUTHUA 6I/IOJ'IOFI/ILI6CKI/I)
3HAHUN
https://www.yaklass.ru/p/biologi
0-klass/predmet-biologii-
6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997

H.K. Konwuos, Ix. Yorcon u @. Kpuxk.
Tabauywvr u cxemvi: «MeTOABI TO3HAHMS
SKUBOU IPUPOJIBI»

Ha3zriBaTth Ba)KHEHIIIMe OTpaciu
OMOJIOTMYECKNX 3HAHMH W 3aJa4H,
crosmue repen ononorueit XXI B.

Menuareka [Ipocselnenus
https://media.prosv.ru/content/
Hudposoit 06pazoBaTeIbHBII
koHTeHT: https://educont.ru/

MeTtoabl 103HaHUS JKUBOU
MIPUPOBI

MeToabl MO3HaHMS KHUBOH MPHUPOIBI
(mabmoeHre, SKCIIEPUMEHT, OIMCAHHE,
M3MEepeHue, KJIACCU(UKAITHS,
MO/JICIUPOBaHHE, CTaTUCTUYECKast
00paboTKa TaHHBIX).

JHemoncmpayuu:

Tabauywt u cxemvi: «MeTOABI TO3HAHUS
JKUBOU IIPUPOJBI».

Jlabopamopnwie u npakmuueckue
paoombul:

[IpakTnueckas pabota Ne 1.
«Wcnonp30BaHUe pa3NUYHBIX METO/AOB
[IPY U3y4eHHH OMOJOTHYECKUX O0BEKTOBY

PackpriBaTh cofiep:kaHue TEPMUHOB U
MOHSATUN: Hay4YHbId METOJ, METOJbI
HCCIIEI0BAHUA.

XapakTepu3oBaTh OCHOBHEIE METOJBI

TO3HAHUS JKUBON TIPUPOJIBIL:
HaOJII0ICHHE, AKCIEPUMEHT,
onurcaHue, HU3MEpEHHe,
KJIACCU(UKAITHS, MOJICIIMPOBAHHKE,

cTaTucTHYecKas 00paboTKa JaHHBIX

Hayka Ouosorusi. MeTois
M3ydeHus: Onoiorun
https://foxford.ru/wiki/biologiya/
uka-biologiya-metody-izucheniy
biologii

Tema 2. ’KuBble cucteMsbl H uX opranu3anus (1 yac)
3 |buonmoruueckue CUCTEMBI, 1 Kusbie cucrembr (Omocuctembl) Kak | PackpwiBaTh copepikaHue TepMUHOB M | OTJIMYHUE )KUBOTO OT HEKUBOTO.
MPOIIECChI U X U3yUCHHE npeaMer u3ydeHus Ouonoruu. OTIMYME | TOHATHHA: cucTeMa, Owuonoruueckas | OnpenereHus MOHATHS «KU3HbY
KMBBIX CHCTEM OT HEOPraHHYEeCKOH | cucrema, 3JIEMEHTHI cucreMsl, | https://foxford.ru/wiki/biologiya/
MIPUPOIBIL. CTpyKTypa OuocucTembl, cBoiictBa | Chie-zhivogo-ot-nezhivogo-
CaoiicTBa OMOCHCTEM M MX PasHOOOpa3ue. | KHMBBIX CHCTeM, oOMeH BemiecTB, | opredeleniya-ponyatiya-zhizn
YpoBHM  OpraHm3aiii  OWOCHCTEM: | pPa3MHOXEHHE,  POCT,  pasButhe, | OTIHYUTETbHBIC 0COOCHHOCTU
MOJIEKYJISIPHBIN, KIIETOYHBIA, TKAHEBBIM, | HACIEJCTBEHHOCTh, HM3MEHUYHBOCTB, | JKHBBIX OPTaHU3MOB. Y POBHHU
OpraHU3MEHHBIH, MOMYJISIMOHHO- | pasapakuMOCTh, SJHEPrO3aBUCHMOCTb, | OpPTraHU3aIMK KH3HU
BHUJIOBOH, SKOCUCTEMHBII (6uo- | ypoBHH OpraHHU3aIuu sku3Hu | https://www.yaklass.ru/p/biologi
TeOI[EHOTUYECKHUIA), onochepusrit. | (6nocucTem). 0-klass/predmet-biologii-
Memoncmpauuu: XapakTepru3oBaTh npuaimel | 6843996/0tlichitelnye-o0sobennos
Tabnuywvl u cxemvr: «OCHOBHBIE PU3HAKK | OpraHU3AIHH ouocucreMm: | zhivykh-organizmov-urovni-
KU3HU», «YPOBHU OpraHU3alUM >KUBOWU | OTKPBITOCTH, BBICOKasi | Organizatcii-zhizni-6843999
MIPUPOIBI». YIHOPSA0YCHHOCTh, caMmoperyiusiius, | Menuateka [IpocBemeHus
Obopyoosanue: monenb Monekynsl IHK | nepapxudnocTs. https://media.prosv.ru/content/
[lepeuncnare yauBepcanbheie | LndpoBoii oOpa3zoBaTenbHbIN
CBOMCTBa KHUBOTO: eIMHCTBO | KOHTEHT: https://educont.ru/
XUMHYECKOT0 COCTaBa,



https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://media.prosv.ru/content/
https://educont.ru/

pa3apaxuMoCTh, JBIKEHUE,
roMeocras, pocT W  Pa3BUTHE,
HACJIEAACTBEHHOCTh,  M3MEHYHMBOCTb,
9BOJIIOLINSA (mpucnocobnenue K
M3MEHSIOLIUMCS YCIIOBUSIM).
IIpuBomuTte mpuMepbl  OmocucTeM
pa3HOro ypOBHS OpraHu3allud H
CpaBHMBAaTh IPOSIBIIEHUS  CBOICTB
’KUBOT'O HA PA3HBIX YPOBHSX.
XapakTepu3oBaTh OCHOBHBIE
MIPOLIECCHI, MIPOTEKAIOIIHE B
Ouocucremax: OOMEH BEIIECTB H
IpeBpaleHIe SHEpTuy,
CaMOBOCIIPOU3BEJICHHE,
caMOperyJisLus, pa3BUTHE.
Cobnromats  mpaBwiia  OEpeKHOIrO
OTHOUIEHUS K )KMBOUM NIPUPO/IE

Tema 3. XuMHUYecKHii cocTaB u

CTpPoeHue KJIeTKH (8 4acoB)

4 | XuMu4eckuii coctaB 1 XUMHUYECKUI COCTaB KJIETKHU. | PackpeiBaTh conep:kaHue TepMUHOB U | Heoprannueckue coenMHeHus
knetku. Bona u XuMUuecKue DIIEMEHTBI: | TIOHSATHH: JIIEMEHTHI-OMOTEHBI, | KJIETKU. YTIeBOAbI. JIMITUIBL.
MUHEpaJbHBIE COJH MaKpO3JIEMEHTbI, MUKPO3JIeMeHTHI. Bo/ia | MakpoaJieMeHTbI,  MHKpPOJIEMEHThI, | PeryisipHbie U HeperysipHbie

W MUHepalbHble BemiecTBa. DU3NMKO- | MUHEpaJbHBIE BEUIECTBA, MOJIEKYJa | OHOMONUMEDHI.
XUMHYECKHE TIPOIIECCHI, POTEKAIOIINE B | BOJBI KaK JUTIOJb, BOJOPOAHbIC cBsi3u; | https://resh.edu.ru/subject/lesson
KHUBBIX cHucTeMax. DyHKIHMM Boabl W | TuapodmiabHBIe W TuapodoOHble | 97/start/283870/
MHUHEpaIbHBIX ~ BEHIECTB B  KIeTKe. | BemectBa. JIOKa3piBaTh  €IMHCTBO | XHWMHYECKHE BEIIECTBA B KIETKE
[Moxnepkanue ocMoTHYECKOTO OanaHca. 3JIEMEHTHOIO coOcCTaBa Kak omHo u3 | https://www.yaklass.ru/p/biologi
Jemoncmpayuu: CBOJCTB )KUBOTO. 0-klass/stroenie-i-sistemy-
Juacpammbr: «Pacnpenenenne | Pactpenenste xumuueckue smeMeHTsl | zhizneobespecheniia-kletki-
XUMHYECKHX 9JJIEMEHTOB B HEKHBOH | Mo rTpynmam B 3aBucumoctd ot | 6844002/khimicheskie-veshches
npupoje», «Pacnpenenenre XMMUYECKHX | KOJMYECTBEHHOrO npescraButenbcta | V-Kletke-6844008
3JIEMEHTOB B )KMBOU IIPUPOEN. B OpraHU3Me€; XapakTepus3oBaTtb pojib | Meauareka IIpoceemenus
Tabnuywvl u cxemvi: «lleproanyeckas OTIENIBHBIX JJIEMEHTOB. Brisenate | https://media.prosv.ru/content/
Ta0JUIA XUMHUYECKUX DJICMEHTOBY, CBA3b MEXIy cocTaBoM, crpoeHueM | I{udpoBoii 06pazoBaTenbHBIN
«CTpoeHUEe MOJICKYJIBI BOIBI» MOJICKYJIBI XHMHUYECKOTO COeIMHEeHUs | KOHTeHT: hitps://educont.ru/
1 ero QYHKIUSMH B KIIETKE
5 | benku. CocrtaB u 1 Benku. CocraB u cTpoeHue OenkoB. | PackpbeiBaTh comepikanue TepMUHOB 1 | OpraHudecKue BELIeCTBa: OCIIKH



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://media.prosv.ru/content/
https://educont.ru/

CTpOCHHE OCIIKOB

AMUHOKHUCIIOTBI — MOHOMEPHI OEIIKOB.
Heszamennmeie 51 3aMEHUMBIE
AMHHOKHCIIOTEL. AMUHOKHCIOTHBIN

cocTaB. YPOBHH CTPYKTYphl OeIKOBOH
MOJNIEKYyJbl  (MepBUYHAs,  BTOPHYHAS,
TPETUYHAsi ¥ YETBEPTUYHAsl CTPYKTYypa).

Xumuyeckue CBOIiCTBa OEJIKOB.
Buonoruueckue pyHKIUN OCIKOB.
JHemoncmpayuu:

Tabnuywvl u cxemovl: «CTpOCHUE MOJIEKYJIIBI
Oenkay.

Obopyoosarue: CBETOBON MHKPOCKOII,
MHUKpOIpenapaTsl

MTOHSATHI: OenKu, MTOJIUMEPHI,
MOHOMEPHI, AMUHOKHUCIIOTHI,
MENITHAHAS ~ CBS3b,  ITOJIUIICTITHII,
JIeHATypalus.

XapakTepuzoBaTh O€JKM KaK Kiacc
OpPTaHUYECKHUX COEIMHEHHU;
KJIACCU(UIIMPOBATh MX IO CTPOCHUIO
(rmobOynsipueie ¥ QUOpHWILISIpHBIE
Oenkn), MIEPEYUCIIATH u
XapaKTepu30BaTh (YHKINH OEIIKOB

HYKJICMHOBBIC KHUCJIOTBI, UX
saagyenne. ATO.
https://resh.edu.ru/subject/lesson
40/start/163096/

DepMEHTHI —
OHMOJIOTHYECKHE
KaTajan3aTopbl

depMeHTHI — OHoIOTHYECKHE
katanu3atoppl. Ctpoenue  Qepmenra:
aKTHBHBIH LEHT, cyOcTpaTHas
CHEM(PUIHOCTE. KodepmeHTsr.

Buramunbpl. Ornnums  (GEepMEHTOB  OT
HEOPraHMYEeCKHUX KaTaln3aTopOB.
Hemoncmpayuu:

Tabruyut u  cxemol: «Ctpoenue
(dbepmeHTay.

Obopyoosanue:  o0OpynoOBaHHE  AJS
TIpOBEACHUS HAOMIOEHNN, W3MEpPEHUH,
9KCTIEPUMEHTOB.

Jabopamopnvie u  npakmuueckue
paoombul:

JlaGopaTtopuas pabora Ne 1. «M3ydenwme
KaTaJIUTHYECKONH aKTHUBHOCTH (DepMEHTOB
(Ha mpuMepe aMUIIa3bl WK KaTajaasbl)»

PackpeiBaTh copepxkaHue TEPMUHOB U
MOHATHH:  (EPMEHTHI,  AKTHBHBIH
LEHTp, cyOcTpaTHasi cHeUU(pUYHOCTD,
Ko(epMEeHThI, OCJIKU-aKTHUBAaTOPBl H
OCIKNU-UHTUOUTOPBI.

VYka3piBaTh OTIAMYUS (EPMEHTOB OT
HEOPraHWYECKUX KaTalIn3aTOPOB.
OOBsicHITE  ponb  (EepMEHTOB B
(YHKIIMOHUPOBAHUH KUBBIX CHCTEM, B
MIPOMBIIIUIEHHOCTH, B MEIWLUHE, B
MOBCEHEBHOM KM3HHU YEJIOBEKA

DOyHKIUHU OEJIKOB B JKUBBIX
opranuzmax. @epMeHThI
https://foxford.ru/wiki/biologiya/
ktsii-belkov-v-zhivyh-organizma
fermenty

VYranesoasl. JInnuael

VYriueBoapl: MOHOcaxapuubl (TJIHOKO3a,
pubo3a U ae30kcupubo03a), AUcaxapuibl
(caxaposza, JakTO3a) H TOJIMCAXAPHUJBI
(kpaxma, TJIUKOTEH, LIEIUTIONI034).
Buonornyeckue PyHKIHUN YIIIEBOIOB.

Jlunuapl: Tpuraunepusl, hochonumuabl,

PackpbiBaTh copepxaHue TEPMUHOB U
MIOHATHI: YTJIEBOABI, MOHOCAaXapupbl,

JUCaXapHUIbI, MOJMCAXaAPH/IHI,
TJII0K03a, pubo3a, Je30KcHpudo3a,
caxaposa, JIAKTO3a, MajbTO34,

mesutroio3a  (KJIeryaTka), Kpaxmall,

VYrieBojipl, UX CTPOEHUE U
dhyHKIIH
https://foxford.ru/wiki/biologiya/
evody-ih-stroenie-i-funktsii



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii

crepounsl. ['mapopunbHo-THAPOdPOOHEIE
cBoiicTBa. buomornyeckwe — (QyHKIIUH
nunuaoB. CpaBHEHHE YTIIEBOOB, OEIKOB
U JUNUAIOB KAaK HCTOYHUKOB DHEPTHUH.
Hemoncmpayuu:

Tabauysr u  cxemwvl:  «YTIEBOOBDY,
«JInnmaeny.

Obopyoosanue:  00OpyIOBaHHE IS
MPOBEJICHNS] HAOOJEHU, W3MEPEeHHUH,
9KCHEPUMEHTOB

TJIMKOTCH; JIUMUIbI, TPUTTHLICPHIBI
(xkmpe1,  Macma),  ¢ochomunmUaI,
CTEpPOUSIBI.

XapakTepu30BaTh YIICBOJIBI, JIUTUIBI
KaK KJIACC OPTaHUYECKHUX COCAMHCHUH.
KnaccupunmposaTh  yrieBoabl U
JIMIIAABI 110 CTPOCHUIO, NEPCUUCIIATH
(YHKIUH YTIIEBOIOB U JINTIHJIOB.
CxeMaTHYeCKU M300pakaTh CTPOCHHE
MOJICKYJI YTJIEBOJIOB, JIMITHIOB

Hyxneunossle
kucaotel. ATD

Hyxneunoseie xucnotel: JIHKu PHK.
HykneoTuabl — MOHOMEpPBI HYKJIEHHOBBIX
kucnotr. Crpoenne u Qynkuuun JIHK.
Crpoenune u ¢pynkunn PHK. Buasr PHK.
AT®: crpoenue u QyHKITUH.
Hemoncmpayuu:

Iopmpemwi:  JIx. Yorcon, @. Kpuk,
M. Vunkunc, P. ®pankinuH.

Tabauywl u cxemol:

«HyxknenHoBbie KHUCJIOTBL. JHK»,
«buocunTe3 Oeinkay, «CtpoeHue
MouteKkyisl ATD».

Obopyoosanue: CBETOBOM MHKPOCKOII,
MUKpPOTpenaparhl

PackpbiBath copepikaHie TEPMHHOB U
TOHATHH:  JI€30KCUPUOOHYKICHHOBAs
kucnora (JJHK), puGonykienHoBas

KHCJI0Ta (PHK), HYKJIEOTH],
MOJMHYKJICOTUIHAS 1enb
(TONMMHYKIEOTH ),

KOMIUIeMeHTapHOCTh, QyHkmnn JJHK
(xpanenune u nepeaayda
HacJIeICTBEHHOW MH(OpMAaLnH); BHIIbI
PHK (nrpOpManOHHAS,
TpaHCHOPTHAs, pubocomaibHas);
anpenosuaTpHdoCchar (ATOD),

MaKpO3prudecKas CBs3b.
XapakTepu3upoBaTh  HYKJIECHHOBBIC
KHCJIOTBI KaK XHMHUYECKUE COSTMHEHHUS
u HOCHUTEIH HaCJICZICTBEHHON
UHPOPMALIUH.

OTtmedaTs OCOOEHHOCTH CTPOCHHS
MOJIEKYJ HyKJIEHHOBBIX KucioT (JHK,
PHK) u ATO®.

CxeMarnuecku n300paxaTh CTPOCHUE
HYKJICOTHIOB, MOJIEKYJI HYKJIEMHOBBIX
kucior, ATD

CTpOCHI/Ie HyKJICI/IHOBI)IX KUCJIOT
https://foxford.ru/wiki/biologiya/
oenie-nukleinovyh-Kkislot

HUctopus u MmeTos
M3YYEHUS KIETKH.
Knerounas Teopus

Huronorus — HayKa o KJIETKe.
Knerounas Teopus - MPUMEDP
B3aMMOJCHCTBUS HIeH ¥ (hakTOB B

PackpriBaTh copepxaHue TEPMUHOB U
TTOHSTHIA: KJIETKA, LIUTOJIOTHS;
pacKphIBaTh CONIEpP)KaHME TOJOKCHHUN

[Tutonorus- HayKa o KJIETKE.
Krnerounas teopus. HememOpaH
OpraHOM/Ibl KJICTKH.



https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot

Hay4YHOM IIO3HAHUU. METONbl U3Y4YCHHS
KIIETKH.

Hemoncmpawuu:

Iopmpemui: A.JleBenryk, P.Tyx,
T. IBann, M. lIneitnen, K.M. bap,
P. Bupxos.

Obopyoosanue: CBETOBOH MHKPOCKOTI,
MHKPOIpenapaThl PaCTUTEBHBIX,
JKUBOTHBIX M OaKTEepPHAIBHBIX KIIETOK

KJIETOYHOW TEOPUH.
[lepeuncnaTh U XapakTepHU30BaTh
OCHOBHBIE METOJIbl U3YUYECHUS KJIETKU:

(TpUrOTOBIICHUE Cpe30B,
OKpalluBaHUE, MHUKPOCKOITUPOBAHUE,
HneHTpuyrupoBaHue,

KYJbTUBUPOBAHHUE KIETOK U TKAHEH )

https://resh.edu.ru/subject/lesson
83/start/153371/

MCTO,I[BI I/I3y‘{eHI/I5{ KJICTKN
https://foxford.ru/wiki/biologiya/
tody-izucheniya-kletki
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Krnetka xak neimoctHas
JKABasl CHUCTEMA

Krnetka kak 1enocTHasl jKUBas cHcTEMa.
OOmue npU3HAKK KIETOK: 3aMKHYTas
HapyxHass MemOpaHa, Mojekyiasl JIHK
KaK TCHEeTHYECKUH ammapar, CHCTeMa
CHHTE3a Oenka. Tyl KJICTOK:
dyKapHoTH4YEeCKass M MPOKAPHOTHYECKAS.
Ocob6eHHocTi CTpOCHHUS
MPOKApUOTHYECKOH KieTku. KierouHas
CTCHKa OakTepuil. Crpoenue
yKapuoTHyeckord kieTkr. OCHOBHBIC
OTJIMYMSI PACTUTEIBHOW, IKUBOTHOH U

IpUOHOI KJIETKH. IToBepxHOCTHBIE
CTPYKTYpBl ~—  KIETOYHas  CTEHKa,
[JINKOKAJIHUKC, X GbyHKIMH.

[Mna3maTtuueckas MeMOpaHa, ee CBOHCTBa
1 QYHKIUH.

Hemoncmpayuu:

Topmpempui: A.JleBenryk, P.Tyx,
T. IBann, M. lneitnen, K.M. bap,

P. Bupxos.

Tabruyut u cxembl: «CtpoeHue
JYKapUOTHYECKOW KIEeTK», «CTpoeHune
KUBOTHOM KIIETKI, «Ctpoenue

pacTutenbHOW  KIeTKW», «CTpoeHue
MIPOKAPUOTUICCKON KICTKID.

Obopyoosanue: CBETOBOH MHKDPOCKOII,
MUKpOTIpenapaTsl pPaCTHTEIBHBIX,

PackpriBaTh copepkaHne TEPMHUHOB U
MOHATHUN: KIIETKUA (dYKapHOTHUYECKasl,
MPOKAPUOTHYECKAsT), IJIa3MaTHUCCKas
MeMOpaHa (TutazmanemMma),
TVIMKOKAJIUKC, TPAHCIOPT  BEIIECTB
(TacCUBHBIN, AKTUBHBIN), SHIOIMUTO3
(parommTo3, MUHONKTO3), IK3OIHTO3,
KJIETOYHAs CTEHKa, HYKJICOU.
CpaBHUBATDH MEXTY co0oit
SYKapUOTHYECKUE 74
MPOKAPUOTHIECKHE KIETKH; OTMEYaTh
CXOJCTBO M Pa3IM4Usl B CTPOCHHU
KJIETOK OakTepui, KUBOTHBIX,
pacTeHuii u rpuOOB

O01mye NpUHIUIB CTPOCHUS
kietok. Knerounas teopus. [1po
SYKapHUOTEI
https://foxford.ru/wiki/biologiya/
chie-printsipy-stroeniya-kletok-
kletochnaya-teoriya-pro-i-eukarif



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty

JKHUBOTHBIX U 6aKTepI/IaJ'II)HI)IX KJICTOK
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Crpoenue
JYKapUOTHYECKOM KIICTKU

Luromna3zma u ee OpTaHOUJIBI.
OnHOMeMOpaHHBIE OPTaHOWBI KJICTKH:
OIIC, ammapatr ['ombmku, JH30COMEL.
[ToryaBTOHOMHBEIE OpPraHOMIBI KJICTKH:

MUTOXOHOPHHU, IJ1aCcTUAbI.
IIpoucxoxnenue MUTOXOHIPHIA u
miactug. Buger mnactun. HememOpanubie
OpTaHOUIbI KJIIETKU: puOOCOMBEI,
KJIETOYHBIN LIEHTD, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. OyHKIMH

OpraHouJIOB KJIETKU. BKitoueHus.
SInpo — perynsaTopHBIM LEHTP KIETKU.
Crpoenue sapa: szepHas 000JI0YKa,

Kapuoria3mMa, XpOMaTHH,  SIPBIIIKO.
XpOMOCOMBI.

TpaHCTIOPT BEWIECTB B KIIETKE.
Hemoncmpayuu:

Iopmpempui: A.Jleenryk,  P.Tyx,
T. lIBann, M. llneitnen, K.M. bap,
P. Bupxos.

Tabruyur u  cxemol: «Ctpoenue
JYKapUOTHYECKOW KIEeTKu», «CTpoeHune
>KUBOTHOU KJIETKW, «Ctpoenue
pactutenbHOM — KieTku»,  «CTpoeHue

MIPOKAPUOTUIECKON KIIeTKU», «CTpoeHue
sIIpa KIIETKW.

Obopyoosanue: CBETOBOH MHKPOCKOTI,
MUKpOTpenaparhl pacTUTEbHBIX,
KUBOTHBIX M OaKTepHaJbHBIX KIIETOK.
Jabopamopnvie u  npakmuueckue
paoombul:

JlaGoparopHas padora Ne 2. «U3ydenue
CTPOCHUS KIETOK PAaCTEHUMH, KUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX
MUKpONpenaparax u ux OlHCaHue)

PackpriBaTh conepkaHue TCPMUHOB U
MOHATUN: IUTOIUIA3Ma, OPTaHOMIBI,
sHpomIasMarndeckas cets  (OIIC),
arnmapar Tonbmxwy, JIN30COMBI,
BaKyoOJIb, MHWTOXOHIAPUH, IIJIACTUABL
(XJIOpOILIACTHI, XPOMOTLIACTEI,
JIEHKOIIIIaCTHI), pubOCOMBEI,
MHUKPOTPYOOUKH, KIJIETOYHBIH LIEHTP
(ueHTpocoma), pPECHUYKH, KI'YTHKH,
BKITIOUCHUSI, SIIPO, AZepHAs 000JI0UKa,
KapuoIlia3Ma, XPOMATHH, SJIPHIIIKO,

XPOMOCOMBI.

OnuceIBaTh CTpPOCHHUE
9YKapHOTHIECKOI KIIETKU o
M300paKCHUSAM u Ha
MUKpOIpenaparax;
KJacCu(UIMPOBAaTh  OPraHOMABI B
3aBHCHMOCTH OT OCOOEHHOCTEH UX
CTpPOEHUS (omHOMEMOpaHHbIE,
IByMeMOpaHHbIE,  HeMeMOpaHHEIE);
OIHCHIBATH byHKIUH Ka)XJI0T0

opranounjia B KJICTKE.
XapaKTepI/BOBaTB KJICTOYHOC AP0 KaK
MECTO XpaHCHUA, IEpCaaIn (y,ZLBOCHI/IC

XPOMOCOM) " peanm3anuu
(TpaHCKpHITIU) HaCJIEICTBEHHO
MH(POPMAITUH KIIETKU.

[lepeuuncnsarhb 51 OIINCHIBATH

KOMITIOHCHTEI A/ipa U UX q)YHKI_II/II/I.
CxemMaTHYHO H300paXKaTh CTPOCHHE
pacTUTENIbHOM W KUBOTHOM KJIETKH.
OOBSCHATH OMOJIOTHYECKOE 3HAYCHHC
TPaAHCIIOPTa BEIIECTB B KICTKE

M€M6paHHI)Ie OpraHouabl KJICTKI
SAnpo. IIpoxkapuoTsl U 3yKapUOTE
https://resh.edu.ru/subject/lesson
47/start/8616/

CtpoeHne KIETOK SyKapHOT.
HememOpanHbIe opraHeist
https://foxford.ru/wiki/biologiya/
oenie-kletok-eukariot-
nemembrannye-organelly
CrtpoeHue KIETOK 3yKapHOT.
JIByMeMOpaHHBIC OpraHeslIbI
https://foxford.ru/wiki/biologiya/
oenie-kletok-eukariot-
dvumembrannye-organelly



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly

Tema 4. )KusHe1eATeIbHOCTD KJIE€TKH (6 4acoB)

12 | OOMeH BelecTs. 2 OOMeH BemecTB, WIH MeTabomu3M. | PackpwiBath comepkanne TepMHHOB B | OOMeH BemiecTB: (POTOCHHTE3 H
IImacTuyeckuit 0OMeH. Accnvmnisanus (TDIACTHYSCKUN OOMEH) M | TIOHATHH: OOMEH  BemecTB ¥ | OMOJOTHYECKOE OKHCIICHHE.
®doTOCHHTES. JUCCUMIIIAIHS (SHEPreTHUSCKUi 0OMeH) | TpeBpalieHue sHepruu (Merabonusm), | https://resh.edu.ru/subject/lesson
XeMOCHHTE3 — JBE CTOPOHBI EIWHOrO TMpoIecca | aCCUMUIIALMS, TUTacTHUeckuid obmew, | 17/start/46777/

MeTabonm3Ma. Poirh 3aKOHOB COXpaHEHUS | JUCCHMIISIINS, SHepreTudeckuid | ABToTpodHOE U reTepoTpodHOe
BEIIECTBA M OHEPrMM B TOHUMAaHHU | OOMEH, (dorocunTe3, ¢doromus, | nuranue kietku. PorocuHTe3
MeTabonmsma. Tumbl oOMeHa BemiecTB: | (GochOpHIHpOBAHNE, nmepeHocunk | https://www.yaklass.ru/p/biologi
aBTOTPOQHBIA M TeTepoTpodHbId. POJb | MPOTOHOB, XEMOCHHTE3. 0-klass/vnutrikletochnye-
depmentoB B oOmene BemiectB u | OmuceiBath (oTocuHTE3, mporiecchl, | biokhimicheskie-reaktcii-
MpeBpalieHHd  JHEPTHH B KIETKE. | MPOTEKaloIine B CBETOBOM 1 TemHOBOM | 6844011/avtotrofnoe-i-
dotocunre3. CeToBas u TeMHOBas Gas3nl | dase. geterotrofnoe-pitanie-kletki-
(hotocunTesa. Peaknnu dporocuHTe3a. BeisiBiate  mpuuuHHO-cencTBeHHble | fotosintez-6844014
OddexTruBHOCTL PoTOCHHTE3a. 3HAUCHUE | CBI3U MEXITY norsionieaueM | [lmacTuueckuii oOMeH
¢dorocuHTe3a JUIA SKM3HM Ha 3emile. | colHeuHoW sHeprum xyopodumiom u | https://foxford.ru/wiki/biologiya/
Biusinue ycinoBuii cpepl Ha (OTOCHHTE3 | CHHTE30M MOJeKyT ATO. sticheskiy-obmen
u CHOCOOBI TIOBBIIICHHUS ero | CpaBHMBaTh HWCXOIHBIE BeliecTBa, | Menuateka [IpocBenieHus
MPOYKTHBHOCTH y KyJbTYpHBIX | KOHEYHBIC TPOAYKTHI W ycioBusi | https://media.prosv.ru/content/
pacTeHui. MpoTeKaHusi peaknuii cBeroBod u | LludpoBoit oOpazoBaTenbHBIN
XeMOCHHTE3. XeMOCHHTE3UPYIOIINEe | TEeMHOBOU (a3bl (HOTOCHHTE3A; koHTeHT: https://educont.ru/
Oaktepun. 3HaueHue xeMmocuHTeza i | CpaBHUBAThH ¢dorocuHTE3 u
KU3HU Ha 3emiie. XEMOCHUHTE3.
Jemoncmpayuu: OueHuBaTh 3HaueHHE (HOTOCUHTE3A U
Hopmpemuwi: K. A. Tumupsizes. XEMOCHHTE3a JIJIS KU3HH Ha 3eMIire
Tabauyst u cxemol: «XIJIOPOIIACTY,
«PoTocuHTE3»

13 | DHepreTnueckuii 1 OHepretuueckuii oOMeH B  KJeTKe. | PackpbIiBaTh conepkaHue TEPMUHOB M | ASPOOHBIN 3Tal KIETOYHOTO

obOMeH Pacumieruienrie BelecTB, BBIICICHUE W | MOHATHN: DJHEpreTHdeckud oOMeH, | japixaHus. OKHCIUTENbHOE

AKKyMYJIUDOBAaHHE OSHEPTUU B KJICTKE.
Orarnsl SHEPreTUYECKOrO oOMeHa.
I'mukonus. bpoxeHue © ero BHIBL
Kucnopomnoe okucneHue, Wi KIeTOYHOe
JIBIXaHHE. OxuciaurensHOe
dbochopmmpoBanue.  IHHEKTHBHOCTH
SHEPTEeTUYECKOTO OOMEHA.
[Hemoncmpayuu:

TJIMKOJIN3, MOJIOYHOKHUCIIOE OPOXKEHHUE,
CHHPTOBOE OpOXKEHUE, OHOIIOTHIECKOE
OKHCJIEHHE, KJIETOYHOE  JIbIXaHHE,
JUCCUMWIIAINSA, pepMeHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
npeBpalieHue dHeprun (MeTaboIu3M)
KaK OJTHO UX CBOWCTB )KHBOTO.
Iepeuuncnarpb 0COOCHHOCTH

dochoprnpoBaHue
https://foxford.ru/wiki/biologiya/
obnyy-etap-kletochnogo-dyhaniy
okislitelnoe-fosforilirovanie
Metabonu3m. Kietounoe apixan
https://www.yaklass.ru/p/biologi
0-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012

Tabnuybl u cxemol. «THIBI THTAHUIY,
«MeTtaboIH3M», «MUTOXOHAPUS,
«OHEPreTHIECKU 0OMEH»

TUIACTHYECKOTO M JHEPreTUYECKOTro
oOMEHa B KIJETKE; YyCTaHABIMBATh
B3aUMOCBSI3b MEKIY HUMHU.

Paznnuate THmel oOMeHa BElIECTB B
KJIETKE:! aBTOTPO(HBIN u
reTepoTPOQHBIH.

OnuckiBaTh 3Tanbl 3HEPTETHYECKOTO
oOmeHa (TTOATOTOBUTENBHBIH,
OECKUCIIOPOHBIN, KHCIOPOTHBIA) U
CPaBHHUBATh UX MEXAY COOOM.
Xapaktepu3oBaTh peakuuu
TJINKONIN3a, OpOXKeHMS, KIIETOYHOTO
IOBIXaHUS;  BBIABISATH  IPUYMHHO-
CJIeJICTBEHHEIE CBSI3U MEXTY
TITUKOJIN30M, KJIIETOYHBIM JIBIXaHUEM U
cuHTe30M MosieKya ATO.

CpaBHUBaTh 3 PEKTUBHOCTD
OECKUCIOPOJTHOTO U  KHUCIOPOAHOTO
9TaIoB

6844011/metabolizm-kletochnoe
dykhanie-6844012

14

BuocunTes Oenka

Peakrun MaTPUIHOTO CUHTE3a.
lenetnueckas wunpopmamms u JHK.
Peanuzamus reHeTuueckoil uHGOpManmuu
B KieTke. ['eHeTHueckud Koa | ero
CBOMCTBA. TpaHCKpunuus — MaTpUYHBIN
cuate3 PHK. Tpaucmsimus — OGmocuHTe3
Oenka. Dtambl Tpancasaiyu. Konuposanue
amuHOkucinor.  Pomp  pubocom B
OuocuHTe3e OemKa.

Hemoncmpayuu:

Topmpemwi: H.K. Konb1oB.

Tabnuyer u cxemwvl: «Ctpoerme JIHK»,
«Ctpoenre 1 QyHKIIMOHUPOBAHUE T'CHAY,
«Cunte3 Oenka», «Pemmukarmus JTHK»,
«'eHeTUYeCKUI KOI».

Obopyoosanue: MOICIN- aNIIMKAIMH
«Ynsoenne JHK wu Tpanckpunumsy,

PackpriBath conepkaHle TEPMUHOB H
MMOHATHHU: T€H, TEHETHYCCKUU KO,
MaTpUYHBIA CHHTE3, TPAHCKPHUIIIUS,
TPaHCISIUSA, KOJOH, AaHTHUKOOH,
pubocoma,  IEHTpajdbHas  JIOTMa,
MOJIEKYJIIpHasi OUOJIOTHSI.
OnpenensTs CBOWCTBA T€HETUYECKOTO
Koza (TPUILIETHOCTh, OJJHO3HAYHOCTD,
BBIPOXICHHOCTh,  YHUBEPCAILHOCTD,
HETIEPEKPHIBAEMOCTD,
HETIPEPHIBHOCTB).

OnucelBaTh  3Tambl  peaH3aliu
HACIIC/ICTBEHHOW  WHpOpPMalu B
KJIETKE.

CpaBHUBaTh peEakIUUd MATPUYHOTO
cuare3a Monekyn PHK wm Genka B
KIICTKE

I'enernyeckast nHGOpMAITUS U e¢
peanuzanusd B kietke. ['eH. 'eHo
Peaknum MaTpU4HOTO CUHTE3A.
https://resh.edu.ru/subject/lesson
52/start/295780/

Buocunres 6enka
https://www.yaklass.ru/p/biologi
0-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/biosintez-belka-684401



https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018

«brocunTes OeaKay
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Hexnerounnie
(bOpMBI KU3HU —
BHUPYCHI

Hexknerouneie GoOpMBI KU3HU — BUPYCHI.
Uctopus OTKPBITHS BUPYCOB
(1.11. "BaHOBCKMi1). OcoberrOCTH
CTPOCHUS U )KM3HEHHOTO LKA BUPYCOB.
Bakrepuodaru.  bonesnun  pacteHui,
JKHUBOTHBIX M YEJIOBCKAa, BBI3BIBACMBIC
Bupycamu. Bupyc ummyHoaeduimTa
yenoseka (BUY) — Bo3Oynutens CITN/da.
OOpatHast TpaHCKpWIIHMS, peBepraza u

WHTETpasa. IIpodumaktuka
pacnpocTpaHeHus BUPYCHBIX
3aboJsieBaHuUil.

JHemoncmpayuu:

Hopmpemui: J1.V1. IBaHOBCKUH.

Tabauyb u  cxemul: «Bupyce»,
«bakrepuodarun»; «CtpoeHne u

JKU3HeHHbI 1wk Bupyca CIIM/a,
OakTepuodaray.

Obopyoosanue: moaens cTpyktypsl JJHK;
MarHuTHas MOJIEeIb-aNUTNKALHS
«CTpoeHune KIETKI»

PackpbiBaTh copep:kaHre TEPMHHOB U
MOHATHH:  BUPYC,  BUPYCOJIOTHS,
Karcum, Oakrepuodar, BHPYC
ummyHoneduuuTa uvenoBeka (BUY),
OHKOT€HHBIE BHPYCHI.
XapakTepu3oBaTh BUPYCBHI KaK
HEKJIETOYHYIO bopmy KU3HH;
OCOOCHHOCTH CTPOCHUS Y KM3HCHHBIH
IIUKJI BUPYCOB.

OnuceiBaTh SKA3HEHHBIH IAKJI
BUPYCOB MMMYHOJIC(UIINTA YEIIOBEKA;
paznuuaTth Ha pucynkax BTM (Bupyc
TabauHOW MoO3auku), OakTepuodar,
BUY.

OO0ocHOBBIBaTh W COONIONATH MEpHI

PO UITAKTHKH pacrpocTpaHeHHsI
BUPYCHBIX 3a00JIeBaHUit
(pectimpaTopHbIe, JKEITYI0UHO-

KHIIEYHbIC, KIJICIICBOU SHIC(AIIUT,
BUY-nundexuns)

PaboTbl reHOB POKapHoOT U
3yKapuoT. Bupycsl.
https://resh.edu.ru/subject/lesson
39/start/105165/

Tema 5. PazmHoKeHHe U HHAMBHUIYAJIbHOE Pa3BUTHE OPraHU3MOB (5 yacoB)

16

JKu3HeHHBIN 1TNKIT
KieTku. Jlenenue
KJIETKH. MUTO3

1

KireTouHBIN MUK, WM KU3HCHHBIN UK
knetku. MaTepdasza u mutos. Ilpoueccsr,
MpoTeKaronre B naTepdase.

Permnkarmuss — peaknmsi MaTpUYHOTO
cunre3a JIHK.

CrpoeHne XpoMocOM. XPOMOCOMHBIM
Habop — KapuoTwm. JIUTIOWTHBIA U
TaTluIOWIHBI  XPOMOCOMHBIE ~ Ha0OPBHI.
Xpomatuasl. llutonoruueckue OCHOBBI
Pa3MHOXXEHHUSI W WHAWBHIYaJIHHOTO
Pa3BUTHUS OPTaHU3MOB.

Henenue xnetku — wuro3. Craguu
muTo3a. llpomeccel, mpoucxopsmue Ha

PackpriBaTh cojiepykaHHE€ TEPMUHOB M
TOHATHH: KJIE€TOYHBIHA IUKJI,
untTepdasa, peayIIMKanus,
XpOMOCOMa, KapHOTHII, TaIlJIOUHbIH,
JUTUTOUTHBI  XPOMOCOMHBIN  Ha0Oop,
XpOMATHJBI, MHTO3; €ro  CTajuH:
mpodasa, MeTadasa, anadasa,
tenodasza.

OnuceBaTh )KU3HEHHBIA UK KIIETKH,
MePEUYNCIATh W XapaKTepU30BaTh
TIePUOIBI KJI€TOYHOI'0 LMKJIA,
CpaBHHMBATH UX MEXJy COOOM.
OmnuceBaTh  CTPOCHHE  XPOMOCOM,

Jlenenue knetku. KineTodnbIi 1y
Muto3 u meiio3. O0pazoBaHue
IIOJIOBBIX KJIETOK y PACTEHUH U
JKHNBOTHBIX.
https://resh.edu.ru/subject/lesson
27/start/105895/

Kinerounoe nenenune. Murto3s
https://foxford.ru/wiki/biologiya/
tochnoe-delenie-mitoz
Menuateka [IpocBenieHus
https://media.prosv.ru/content/
udposoit obpasoBaTenbHbBII
KoHTeHT: https://educont.ru/



https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://media.prosv.ru/content/
https://educont.ru/

Pa3HBIX CTaIUAX MHUTO3a. buonoruveckuii
cMbic  muTo3a.  [Iporpammupyemas
rru0esb KIETKH — aroITo3.

Hemoncmpawuu:
Tabnuybl u cxemvl: «KIeTOUHBIHA LUK,
«Perumukanys JIHK», «CtpoeHue

XpOMOCOMBI»,  «MHTO3»;  MarHuTHas
MOJIeJIb-aITUIAKAIUS «JleleHue KIeTKU»;
moaens JHK.

Obopyoosanue: CBETOBOM MHUKPOCKOI H
MuKponpenapar «KapruoknHes B KieTkax
KOpEIIKa JTyKa.

Jlabopamopuvie u  npakmuueckue
paoombul:

JlaboparopHas padota Ne 3.
«Habmonenne MuTo3a B KJII€TKaX KOHYMKa
KOpeIIKa TyKa Ha TOTOBBIX
MUKponpenaparax»

KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTaN MHUTO3A.
Paznuuate Ha MuKpompemapaTax u
PUCYHKaX CTaJUHd MUTO3a.
PackppiBaTh OMOIOTHYECKANW CMBICI
MHTO32

17

Dopmbl
Pa3sMHOXKEHUS
OpraHU3MOB

@opMbl  Pa3MHOXXEHHS  OPTaHU3MOB:
Oecrionoe u mosoBoe. Buapl Gecronoro
Pa3MHOMKEHUS: JeJieHne HaJBOE,
IIOYKOBAHHUEC OJHO- W MHOI'OKJICTOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE
Pa3MHOKEHUE. HckycctBenHOE
KJIOHHPOBaHHE OpPTaHHU3MOB, ero
3HAYEHUE JUISl CENEKIHH.

[TosoBOE pa3MHOXKEHHUE, €r0 OTIUYHSA OT
6ecrmonoro.

Hemoncmpayuu:

Tabnuywi u cxemul: «DopMEI
Pa3MHOXEHHUSI OpPraHU3MOBY», «JIBoitHOE
OTLIOJIOTBOPEHHE y [[BETKOBBIX
pacTeHwmit», «/lenenue KIeTkn OaKTepumn»,
«BereratuBHoe pa3sMHOXKEHHE

pactenuit», «CTpoeHHE MOJIOBBIX KIIETOK

PaCKpI)IBaTB COJACPIKAHUC TCPMUHOB U

TIOHSATHI: pa3sMHOXKEHHE, KJIOH,
IIOJIOBBIE KJIETKU (rameTsi),
AWIEKJIEeTKa, CIEepPMaTO30M[, 3MIOTa,
JieJIeHNe Ha/BOE, MOYKOBaHUE,
CIIOPYTISIIIHS, (dparmenTanys,
BEreTaTHBHOE pa3MHOKEHHeE,

CCMCHHOC PAa3MHOXCHUC, OIBUICHUC,
JIBOMHOE OIINIOAOTBOPCHUEC, IIOJIOBBIC

KCJIE3hI, CECMCHHHKU, SANYHUKH,
OILTIOIOTBOPEHUE (HapyxHOe,
BHYTpEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH H
3Ha4YeHUe O0ecroioro ¥ TOJOBOTO
CIOCOO0B Pa3MHOXKCHHS.

Beinensats BHUJIBI Oecronoro
Pa3MHOXKEHUSI;, BBISBISITH B3aHMOCBSI3H
Mexay ¢opmMamMu H  criocodamu

Becmionoe u moinoBoe Pa3MHOXKCE
Kusueunrie IUKJIBI pa3HbIX I'PYI
OpraHu3MoOB.
https://resh.edu.ru/subject/lesson
59/start/270999/

Bungs! pasmuoxxenus. becrionoe
pa3MHOXKEHHE
https://foxford.ru/wiki/biologiya/
y-razmnozheniya-bespoloe-
razmnozhenie



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie

Pa3sMHOXKEHUS, U WX OHMOJIOTHYECKUM
3HA4YEHHUEM.

Bnaners mnpuémamMm BereTaTuBHOIO
Pa3sMHOKEHUS KyJIbTYPHBIX PaCTCHHUM
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh IIOJOBBIE KIIETKH:
SIALICKIICTKH, CIIEPMATO30MUIbI;
BBISIBJISITH OCOOCHHOCTH UX CTPOCHHUSI

18 | Meiio3 Meiio3. Cramum wmeiio3a. Ilpomeccsl, | PackpeiBaTh comeprkanne TepMUHOB U | Melo3 U ero OHOIOTHYeCcKoe
NPOUCXOASIINE Ha CTaAuAX Meilo3a. | MOHATHMI: MEHo03, KOHBIOTalus | 3HaYeHUue
IToBenenne  XxpomMocoM B Melo3e. | xpomocoM, epekpéct (kpoccunrosep) | https://foxford.ru/wiki/biologiyal
Kpoccunrosep. bruosornueckuii CMbICT U | XPOMOCOM, TaMETHI. yoz-i-ego-biologicheskoe-znache
3Ha4YCHUE MeHo3a. XapaxTeprn3oBaTh MeH03 Kak cIoco0
Jemoncmpayuu: KJIETOYHOTO  JICJICHUS;  OIHCHIBATh
Tabauywt u cxemvl: «MeHo3». MEW03 1O CTaausaAM; CpaBHUBATH
Obopyoosanue: mogens JIHK; marauTHas | ctaauu Meiio3a U MUTO3a.
MojieTb-ammuinKanys «/lenenne knerku» | Paznuuath Ha  pHCYHKax — CTaaud
Melo3a; pacKpbIBaTh OHOJIOTHUYECKOE
3HauYeHHne MeHo3a
19 | O6pa3oBanue u l'amerorene3 — mpomecc oOpas3oBaHusi | PackpeIBaTh copepikaHne TEPMUHOB U | ['ameToreHes u orioJOTBOPEHHUE

Pa3BUTHUC ITOJIOBBIX
KIICTOK.
OHJ'IOI[OTBOpeHI/Ie

MOJIOBBIX KJIETOK Y JKUBOTHBIX. [TonoBbIe
KeNne3pl: CEMEHHUKM UM SIMYHHKH.
OOpazoBanne W pa3BUTHE IOJIOBBIX
KIETOK — raMer (cmepMaro3ous,
SHTEKJIETKA) — CIIEPMAaTOreHe3 U OOTeHE3.
OCOOEHHOCTH CTpPOEHUs SHLEKIETOK U

CIIEpPMAaTO30UIOB. OrmutonoTBOpEHME.
[TapTenorenes.

Hemoncmpawuu:

Tabnuywr u cxemsi: «llpsimoe u HempsiMoe
pa3BHUTHEY, «["amerorenes y
MJIEKOTTUTAIOIIIX u YEIIOBEKaY.
Obopyoosanue: Mopenb MeTadasHOM
XpOMOCOMBI, MHUKpPOCKOTI,
MUKpOTIpenapaTsl «CniepMaTo30UIbI

MJICKOITMTAOIIET O, «SIinexneTka

MMOHATHUH: raMETOT€HE3,
cliepMaToreHes, 00reHe3,
CIIEpMaTO30U 1, aKpocoma,
SIMIIEKJIeTKA, OJSIPHBIE TENbLIA.

XapakTepu3oBaTh 0COOEHHOCTH

ramMeTorcHe3a y JKHUBOTHBIX U €TI0
CTaauu; IIOJIOBBIC KIICTKH JKUBOTHBIX U
OITUChIBATH IMPOLECC UX PA3BUTHUA.

CpaBHUBaTh CIIEpMAaTOreHE3 u
OOreHe3.

OnuceiBaTh OIUIOZIOTBOPEHHUE,
Ouosioruueckoe 3HaYeHUe
OIIJIOJJOTBOPEHUS

https://foxford.ru/wiki/biologiya/
metogenez-i-oplodotvorenie



https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie

MJICKOTTMTAIOIIETOY.
Jlabopamopuvie  u
paoombul:
JlaGoparopHas paborta Ne 4. «M3ydeHue
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpOTpenaparax»

npakmuvieckue

20

WunuBuayansHOE
pasBUTHE
OpraHU3MOB

WnnuBumyansHoe pa3BuThe (OHTOTEHE3).
OMOpHOHATTEHOE pasBHUTHE
(amOpuorenes). DTanbl SMOPHOHATEHOTO
pa3BUTHA y IO3BOHOYHBIX JKMBOTHBIX:
npoOiieHue, TacTpyJslHs, OpraHoTeHe3.
[MoctamOproHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: HPSMOE,
He TpsMoe (JInuyuHOUYHOE). BrusHue
CpeAbl Ha  pa3BUTHE  OPraHU3MOB;
(akTopsl, CIIOCOOHBIE BBI3BIBATh
BPOXJIEHHbIE YPOJCTBA.

Poct u paszBurue pactenuii. OHTOTrEeHE3
LBETKOBOTO PacTEHUs: CTPOCHHE CEMEHH,
CTaJUH PA3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemwvl: «OCHOBHBIC CTaguHU
oHTOreHeza», «lIpsmoe u Hempsmoe
pa3BuTHEY, «/{BOMHOE OILIONOTBOPEHUE Y
LIBETKOBBIX PACTCHUI»

PackpbIBaTh cojiepikaHie TCPMUHOB U
MOHSTHUH: OHTOTEHE3, AMOpPHOTEHE3,
3urora, ApoOJjeHWe, OIaCTOMEpHI,
Mopyna,  Omactyma,  OmacTorens,
racTpyja, HeWpysJa, OpraHOICHE3;
3apOJIBIIIEBLIC JINCTKU: 3KTOICPMA,

Me3o1epMa, SHTOZEPMA;
HOCTAMOpPUOHAIBHOE pasBUTHE:
npsiMoe U HenpsMoe (JIMYMHOYHOE);
MeTaMop o3, Meracropa,

MHKpPOCIIOpa,  IBUIBIIEBOE  3€PHO,
CII€pMUH, 3ap0)11)1111e131)1171 MCIIOK,
JIBOWHOE OILUIOIOTBOPEHHE.
Onpexpensatsy 3Tanbl 3MOPUOHAIBHOTO
pa3BUTUA XOPAOBBIX Ha CXeMax MU
npernaparax M OMNUCBIBATH IPOUECCHI,
MPOMCXOSIINE Ha KaXKIO0M dTarle.
CpaBHUBaTh TIEpUOJBI OHTOTECHE3A;
mpsiMoe ¥ HempsiMoe (JTMYMHOYHOE)
MOCTA3MOPHOHATBHOE pasBuTHE,
3apOoABILM  YeJOBEKa W  JPYrux
XOPHOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUCHHE
pasBUTHA c MeTaMop(o30M;
OTpHUIATENIFHOE BJIHMSHHUE AJKOTOJI,
HUKOTMHA M JPYrHMX TepaToreHHbIX
(akTOpOoB Ha pa3BUTHE 3apOAbIILA
Ye0BEKa.

OrnuceIBaTh rporiecc
OMJIOJOTBOPEHUSI Y

JIBOMTHOTO
IIBETKOBBIX

OnToreHe3. OMOpHOHATBHOE
Pa3BUTUC OpTaHU3MaA.
https://resh.edu.ru/subject/lesson
30/start/132920/

OTansl UHAUBUIYAJIBHOTO Pa3BH
OpraHu3MoB (OHTOTEHE3)
https://www.yaklass.ru/p/biologi
0-klass/razmnozhenie-zhivykh-
organizmov-6844021/etapy-
individualnogo-razvitiia-
organizmov-ontogenez-6844026



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026

pacteHuit

Tema 6. HaciiencTBeHHOCTh 1 H3MEHYMBOCTEL

OpraHusMoB (8 yacoB)

21 | T'enetnka — HayKa O 1 Ilpenmer u 3amaun reHeTUku. Ponb | PackpeiBaTh cojepkaHWe TEPMUHOB U | MeToabl T€HETHKH.
HaCJIEICTBEHHOCTH U LIUTOJIOTUHU u SMOPHOIIOTUHI B | MOHATHH: TE€H, TE€HOM, TEHOTHUl, | [ 'MOPUIOTOTrHUECKUA METON
U3MEHYHUBOCTH CTaHOBIICHUH TeHETHKH. Bxkmag | denoru, xpomocoMmsl, amieibHbie | https://foxford.ru/wiki/biologiyal

POCCHICKHMX M 3apyOE)KHBIX YYEHBIX B | T€HBI (amenn), romosurora, | tody-genetiki-gibridologicheskiy
pa3BUTHE T'CHETHKH. METOIbl T'CHETHKH | TeTepO3UroTa, JOMHHAHTHBIH Mpu3Hak | metod
(TMOpUIONIOTHYECKHH, (reH), peueccuBHBIH Tpu3HaK (TeH), | Menuareka [IpocBemenus
LIATOT€HETUYECKUM, MOJIEKYJISIPHO- | YHCTast JIMHKSI, THOPUI. https://media.prosv.ru/content/
reHetndeckuii). OcHoBHEIe reHeTHdeckne | llepeuncnsate w  xapakrepusoBarh | Ludposoii 0O6pa3oBaTenbHBIHI
MOHATHSA. ['eHeTHYeCKas  CUMBOJIMKA, | METOMIEI reHeTuKH: | KouTeHT: https://educont.ru/
UCHONb3yeMas B CXeMaX CKPELIMBaHUH. | THOPUIOIOTHUECKHM,
Jemoncmpayuu: IUTOTE€HETHYECKUI, MOJIEKYJISIPHO-
llopmpemur: T'. Mengenb, T.MopraH, | reHETUYECKUM;  JOMUHAHTHBIE WU
H.N. BaBuios, C.C. UeTBepHKOB, | peLlECCUBHBIE TPHU3HAKH PACTEHUH U
H.B. Tumodees-Pecosckui. >KUBOTHBIX.
Obopyodosanue: Monenb-aniuikanusa | Ilomp3oBaThes TeHETUYECKON
«MoHorubpuHoe CKpELIMBAaHUE», | TEPMUHOJIIOTMEN W CHUMBOJIMKOM IS
repbapuii «I'opox MOCEeBHOI» 3armucu TCHOTUITMYECKUX cXeM

CKpELIMBaHUS

22 | 3akoHOMEpHOCTH 1 3aKOHOMEpPHOCTH HaclieloBaHusl | PackpbiBaTh cojiepkaHue TEPMUHOB U | MOHOTHOpUIHOE CKpEIINBaHHE.
HAaCJIEIOBAHU IIPU3HAKOB, YCTaHOBJICHHBIE | IIOHSTHIA: MoHOoruOpuHoe | IlepBelif 1 BTOPOH 3aKOHBI
MIPU3HAKOB. I'. Mennenem. MoHorubpuaHoe | CKpelrBaHue, ¢enotunmueckue | Menzaens. ['enernyeckas
MonorubpumHoe CKpeluBaHue. 3aKk0H  eIMHOOOpasws | TPYIIbI, THOPHIOJIOTHYCSCKHN METOH, | CHMBOJIHMKA U TEPMHHOJIOTHSI.
CKpEIIIUBaHUE THOPHUJIOB MIEPBOTO MOKOJICHHS. [IpaBuiio | 4nMCThIe TMHUH, TOMUHHpOBaHue reHoB | https://resh.edu.ru/subject/lesson

JOMUHHMPOBaHMs. 3aKOH pacIIeIUICHHS
MPU3HAKOB. [WIOTE3a YHCTOTBHI TaMeT.
[lonmHoe ¥ HeMoJHOE JOMUHHPOBAHHUE.
Hemoncmpayuu:

Topmpemui: I'. MeHens.

Tabnuysr u cxemor: «MoHOTHOpHUIHOE
CKpELIMBAaHUE U €ro LUTOr€HeTHYecKas
OCHOBa», «3aKOH pAaCIICIUICHUS U €ro
LUTOI€HETUYECKass  OCHOBa», «3aKoH
YUCTOTHI TAMET».

Obopyoosanue: MOJIeNTH-aNTTUKAIN

(ToHOE, HETIONIHOE), PACHICIIICHHE B
IMOTOMCTBE.

OnuceiBaTh METOIUKY IPOBEIACHHS
I'. MeHneneM ONBITOB IO HU3YYEHUIO
HACJICJIOBAHUS OJHOH Maphl TPU3HAKOB
y TOpOoxa IIOCEBHOTO.

PackpeiBaTh  comepxkaHuE 3aKOHOB
eanHooOpa3ust THOPUIOB  TEPBOIO
TTOKOJICHHSI ¥ 3aKOHA PACIICTUICHHUS.
OOBSCHATH TUTIOTE3Y YHCTOTHI TaMET.
3anuceBaTh CXEMbl MOHOTHOPHIHOTO

86/start/301065/



https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

«MonorubpumHoe CKpELIUBaHUEY,
«HenomHoe moMUHWpOBaHHEY, TepOapHid
«I"opox MoceBHOI»

CKpCUIMBaHUs, O0OBICHATE €ro
IMUTOJIOTUYECKHUE OCHOBBI MU pPEIIATh
TCHCTUYCCKHUC 3aJgavuu Ha

MOHOFI/I6pI/II[HO€ CKpCIIMBaHNC

23 | durubpunnoe JluruOpuaHoe  CKpemnuBaHue.  3aKkoH | PacKpwIBaTh cojepKaHWe TEPMUHOB U | JIMTHOpUAHOE CKPEIMBAHUE.
CKpeIlMBaHUE. HE3aBHCHUMOTO HACJICIOBAHUS MMPU3HAKOB. | TIOHATHN: TUTHOPHUIIHOE CKpeIMBaHue, | TpeTuit 3akoH MeHmers.
3aKoH [{uroreHeTHIECKHE OCHOBBI | aHATU3UPYIOIEE CKPEITUBAHHE. https://resh.edu.ru/subject/lesson
HE3aBHCHMOI0 JUTUOPUTHOTO CKPEIIUBAHMSL. OnuceiBath onbeiTel I'. Mengens mo | 25/start/107947/
HaCIIeIOBaHUS Ananmusupyoiiee CKpelMBaHUe. | M3YYCHUIO HACJeAOBaHHWsS JABYX map | Ju- u monurubpumaHoe
MPU3HAKOB Hcnonb3oBanue aHATIM3UPYIONIETO | MPU3HAKOB y TOPOXa MOCEBHOTO. ckpenBanue. TpeTuii 3aKoH
CKpPEIMBAHMUS JUTS ompeneneHus | PackpeiBaTh  cojepikaHMe  3akoHa | MeHmess
TEHOTHIIA OCOOH. HE3aBHCUMOTO Hacnemoanus | https://foxford.ru/wiki/biologiya/
Jemoncmpauuu: MPU3HAKOB. i-poligibridnoe-skreschivanie-tre
Topmpemui: I'. MeHenb. ITpuMeHsTH MaTeMaTHYECKH pacueT ¢ | zakon-mendelya
Tabruybr u  cxemovl: «JIUTHOPHUIAHOE | TOMONIBI0 METOMA  TEPEMHOKEHIS
CKpEIIMBaHUEC, «{uTonornyeckre | BEpOATHOCTEH W 3aMUCh C MOMOIIBIO
OCHOBBI TUTHOPHTHOTO CKPEIIUBAHUS». (EHOTUMUYIECKUX panuKanioB
Obopyoosanue: MOJIENb-aNTUTAKALUS pacuienieHns MPU3HAKOB ¥ TOTOMKOB
«JluruOpuIHOE CKPEIUBAHUEY 1o ()EHOTHITY U TEHOTHITY.
3anuchiBaTh CXEMBI  JTUTHOPUIHOTO
CKpEIMBaHUS, OOBSICHATE ero
IUTOJIOTHYECKHE OCHOBBI W peIaTh
TCHETHYECKHE 3a/1aU1 Ha TUTUOPUTHOE
CKpEITUBaHNE
24 | CueruieHHOE CuemieHHOE HacJIeIOBaHWE TPU3HAKOB. | PackpeiBath copepkanve TepMuHOB U | CleIieHHOE HAaCIeIOBaHUE TEHC
HacJIeJOBaHUE Pabdora T.Moprana mo cCleIUICHHOMY | TIOHSTHI: ClieIUIEHHOe HacnemoBanue | https://resh.edu.ru/subject/lesson
MIPU3HAKOB HACJEJOBaHMIO  TeHOB.  HapymeHue | mpu3HaKkoB, peKkoMOWHamus TeHOB, | 55/start/118828/

CIETUICHUS TEHOB B PE3yibTare
KPOCCUHTOBEpa. XPOMOCOMHAsi TEOopus

HAaCJEACTBEHHOCTH. Ienernueckue
KapTHI.

Hemoncmpawuu:

Iopmpemui: T. Mopras.

Tabnuyo! u cxemol: «Metiosy,
«I'eneTnveckue KapThl pacTeHuit,
JKHBOTHBIX u YEeJI0BEKAY,

TCHCTUYCCKHEC KapThbl XpOMOCOM,

MOpTraHu/a.
Ha3plBaTb  OCHOBHBIE  HOJIOKCHUS
XPOMOCOMHOM TEOpUH
HAaCJIeICTBEHHOCTH T. Moprana;
pacKpeIBaTh  colepkaHue  pabOoThHI
T. Moprana o CLEIICHHOMY

HACJIEIOBAHUIO TEHOB W TPUYHUHBI
HapyIIeHUs CIETJICHUS MEXIY

CHCHHCHHOC HACJICOJOBAHUEC I'€HC
XpOMOCOMHas TeOpHUs
HaCJICACTBCHHOCTHU
https://foxford.ru/wiki/biologiya/
eplennoe-nasledovanie-genov-
hromosomnaya-teoriya-
nasledstvennosti



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti

«B3aumoieiicTBrE aIeTbHBIX TCHOBY.

Obopyoosanue: MHUKpOIIpermapaT
«pozodpmma» (Hopma, MyTanuu (HOPMBI
KpPBUILEB U OKPACKU Tella), MUKPOCKOIL,

TCHaMMU.
3aInCchIBaTh CXEMBI CKp€uIMBaHus IIPpU
CICIITICHHOM HaCJICa0BAaHHUH,

OOBSICHITH IMPUYNHBI pCKOM6I/IHaHI/II/I

MO/IEb-aNTUIHKALHS «IlepekpécT | reHOB, ONpPENEIsATh YHCIO TPYIII
XPOMOCOM. CIETUICHHS T'CHOB; pemiarhb
Jlabopamopnsle u  npakmuueckue | TCHETUUSCKHE 33/1a4d HA CLECTUICHHOE
paoombul: HacJIE0BaHHE

JlaboparopHas paborta Ne 5. «M3ydenue

pe3ysIbTaToB MOHOTHOPHTHOTO u

JMTHOPUIHOTO CKpEILMBaHHs y

IPO30(UITBI Ha TOTOBBIX

MHKpOITpenaparax»»

25 | T'eneTrka mosma. I'eneTrka moJjia. XpomocomHuoe | PackpeiBaTh comepikaHue TepMHHOB M | HaciemoBaHue MPU3HAKOB,
HacnenoBanune ompeaesieHre  ToNa.  AYTOCOMBI W | MOHATHH:  XPOMOCOMHBIA  HabOp, | CIEMIEHHBIX C ITOJIOM
NPU3HAKOB, CIIETUICHHBIX MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIe W | ayTOCOMBI,  IOJIoBbIe  xpomocombl, | https://foxford.ru/wiki/biologiya/
C TOJIOM reTeporaMeTHbIE OpraHuM3Mbl. | TOMOTaMETHBIN 1M0JI, reTeporamerHbiii | ledovanie-priznakov-stseplennyh

HacnemoBanue mpu3HAKOB, CIEIUIEHHBIX ¢ | IO, CIIETIIEHHOE c mojoM | polom
TIOJIOM. HacJIe/I0BaHNE MIPU3HAKOB.
Jemoncmpauuu: OOBSICHATD [UTOJIOTHYECKUE OCHOBBI
llopmpemwr: T'. Mengenb, T.MopraH, | XpoMOCOMHOTO MEXaHU3Ma
H.N. BaBuios. ONpENENeHUsT 1I0JIa y  Pas3InuHBIX
Tabnuyvr u cxemol: «['eHETHKa TMOJa», | OPraHU3MOB.
«3aKOHOMEPHOCTH Hacnenoanus, | CpaBHUBATH 3aKOHOMEPHOCTH
CIIEIZIEHHOTO ¢ MoyioM», «KapHOTHIIBI | HACIIeIOBAHMS [IPU3HAKOB,
YeJI0BEKa U KMBOTHBIX) CIEIUIEHHBIX M HE CIEIUICHHBIX C
MOJIOM.
Pemratr redmeTuueckue 3aJaud  Ha
HAcJIeJI0BaHNE CIETUIEHHBIX C IOJIOM
NPU3HAKOB

26 | VI3MEHUYUBOCTS. W3menunBocTh. Buabl u3MeHUMBOCTH: | PackphiBaTh cojepikaHue TEPMHUHOB U | OCHOBHBIE 3aKOHOMEPHOCTH
HenacnencrBeHHas HCHACIIC/ICTBEHHAS W HACJICJCTBEHHAs. | TIOHSTHIA: WU3MEHYUBOCTh, | M3MEHUYMBOCTH: MOIU(DUKAIIMOHT
HU3MEHYHBOCTD Ponb  cpemsl B HEHACHIEACTBEHHOH | HAC/IEIACTBEHHAs HW3MEHYUBOCTh, | KOMOWHATHBHAS, MyTallHOHHAS.

W3MEHYHBOCTH. XapakTepucTHKa | HEHACJICCTBCHHAS U3MEHYUBOCTh, | https://resh.edu.ru/subject/lesson.
MOIU(UKAITMOHHOM U3MEHYUBOCTH. | MOAM(MUKAIIMOHHAS  M3MEHYHBOCTh, | 87/start/17435/

Bapuanvonselii psii M BapuallMOHHAs

BApUAIIMOHHBIA pSIJl, BapHAIMOHHAS



https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

kpuBasi. Hopma peakuuu mnpu3HaKa.
KonmuecTBeHHBIE ¥ KadeCTBEHHBIS
MIPU3HAKHU U UX HOpMa peakrmu. CBOWCTBa
MOU(HUKAIIMOHHON U3MEHUYNBOCTH.
Hemoncmpayuu:

Tabruywl u cxemol: «Bunasl
U3MEHYUBOCTHY,  «MoaudpuKalmoHHas
U3MEHYHUBOCTE.

Jlabopamopuvie u  npakmuueckue
pabombui:

JlaGoparopHas paborta Ne 6. «M3ydeHue
Moau(pUKAITMOHHON W3MEHYHBOCTH,
[IOCTPOCHHE BApPWAIIMOHHOTO psAga ¢
BapUallMOHHON KPUBOWI»

KpHUBas, NPU3HAK, HOpPMa pEaKLHH,
KOJIMYECTBEHHbIE ¥ KayeCTBEHHBIC
MPU3HAKH.

Knaccupuumposatsb BUIBI
W3MEHUYUBOCTH U  BBIBIATH  UX
OuosiornuecKkue 0COOEHHOCTH.
[Tepeuncnars CBOMCTBa
MOJTU(PHUKAIMOHHOW W3MEHYMBOCTH WU
OOBsCHAT, €€  3HaueHWe  JyId
OpTaHU3MOB.

Paznmuate KOJINYECTBEHHBIC u
KaueCTBEHHbIE TPU3HAKH; CTPOUTH
BapHAIMOHHBINA PsJI, BapUAIIOHHYIO
KPHBYIO, BBIYUCIISTH cpenHee
3HaYEHHUE MTPHU3HAKA

27

HaCJ'IeI[CTBCHHaSI
N3MCHYUBOCTH

HaCJ'IC,I[CTBeHHaH, WKW TCHOTHUIINYCCKAasa

H3MEHYUBOCTD. KomMOunatusHast
H3MEHYMBOCTL. Meiio3 U MOI0BOH
MpoIleCC — OCHOBa KOMOWHATHBHON
H3MEHYUBOCTH. MyTtannonHas
H3MEHYUBOCTb. Knaccudukarus
MyTAaITUi: IeHHBbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ IpUYHHEI MyTaIni.
MyTareHHbIe (hakTopsI. 3aKkoH
TOMOJIOTHYECKUX pSAIOB B
HaCJIeICTBEHHOMN H3MCHUYUBOCTH
H.U. BaBumnosa. Buesaepnas

HACIIE/ICTBEHHOCTh W W3MEHYHMBOCTb.
Hemoncmpayuu:

Iopmpemui: T'. le ®pus, H.W. BaBuos.
Tabnuyer u cxemvi: «MyTarmoHHAS
M3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOTI,
MukpomnpenapaTt «Jpo3oduia» (HOpMa,
MyTannu (OpMBI KPBUIBEB M OKpacka
Tena); KOMHATHBIE PACTCHUs C TECTPOr

PaCKpI)IBaTB COACPIKAHNEC TCPMUHOB U

IIOHSTHUH: HaCJICACTBCHHAs
U3MCHYUBOCTB, KOMOMHATHBHAS
N3MCHYHUBOCTB, MyTallUOHHAasA

W3MEHYNBOCTh, MYTaHT, MYTaIlUU:
TE€HHBIC, XPOMOCOMHBIE, TECHOMHEIE;
MOJIMIUIOU NS, AHCYTUTOUIHS,
MyTareHsl.

XapakTepu3oBaTh  HACJIECACTBCHHYIO
HW3MEHYMBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSAIOB B
HacJIeICTBCHHOM H3MEHYHBOCTH
H.U. BaBunoBa W OOBACHATL €0
3HAaYEHHE 17151 OMOJIOTUU U CEJIEKIUU.
Knaccudumumpoars MyTalllu:
TeHHBIC, XPOMOCOMHBIC, TCHOMHBIC - H
TIPUBOJIUTH MPUMEPHI My TAITHH.
OOBSICHATH TTPUYUHBI BO3HUKHOBCHHUS
MyTalu#, poiib (aKTOPOB-MYTareHOB.
CpaBHHBATH BHIBI MyTaITUH; BBISBIISITH
MPUYHUHBI HacJIeICTBCHHOM

Bunwl HaciencTBeHHOU
N3MCHYUBOCTHU
https://foxford.ru/wiki/biologiya/
y-nasledstvennoy-izmenchivosti
MYTaI_H/IOHHaH N3MCHYUBOCTH
https://www.yaklass.ru/p/biologi
0-klass/zakonomernosti-peredact
nasledstvennykh-priznakov-
6844028/mutatcionnaia-
izmenchivost-6844043



https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043

OKPacKOH JINCTHEB.
Jlabopamopuvie  u
paoombul:
JlaGoparopHas pabGotra Ne 7. «AHanmu3
MyTalluid y JApo30(HIbl HAa TOTOBBIX
MUKpOTpenaparax»

npakmuvieckue

W3MEHYUBOCTH, HCTOYHUKHA MyTarcHOB
B OKpYy’Karotei cpeae (KOCBEHHO).
XapakTepu3oBaThb BHESIEPHYIO
HACJICJICTBCHHOCTh U U3MEHYUBOCTh

28

I'eneTnka gyenoBeka

I'eneruka yenoBeka. Kapuotun uenosexa.
OCHOBHI)IG METOAbI I'€CHECTHUKHN YCJIOBCKA:
TeHEAIOTHYCCKHH, OJIM3HELIOBBINH,
IUTOTCHETHYCCKHIH, OHMOXMMHYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHIA.

CoBpeMeHHOE OmpeneeHe T'e€HOTHUIIA;
IIOJITHOTCHOMHOE CEKBEHUPOBAHUE,
TCHOTHUIIMPOBAHUC, B TOM qucie C

TTOMOIITBIO0 ITI{P-ananu3a.
Hacnencrsennsle 3a001€BaHUs YEIOBEKA:
T€HHBIE 0oJ1e3HH, 0oJ1e3HU c
HaCJIeACTBEHHOMU

MPEIPACTIONOKEHHOCTBIO, XPOMOCOMHBIC
0ose3nn. ComaTHYECKHE U TeHEPATHBHEIC
myTtanuuu. CTBONOBbIE KIeTKH. [ [puHITHITBI
310poBOro o0pasa KU3HU, TUArHOCTHKH,
MPOGUIAKTHKH U JICUCHUST TEHETUICCKUX

0oJIe3HEH. MeauKko-reHeTUYECKoe
KOHCYJIHTHPOBAHUE. 3HaveHMe
M€ IUIUHCKOM TEHETUKHU B
MPEIOTBPAIIICHUH u JIEYEHU N
FeHETHYECKUX 3a00JIeBaHU YeIOBEKa.
Hemoncmpayuu:

Tabauysr u cxemor: «HacnemoBanue
pe3yc-bakropa»,  «['eHeTMka TPy

KPOBH».
Jabopamopnvie u  npakmuueckue
paoombul:

[pakTuueckas pabota Ne 2.

«CocTaBiicHUEC U aHAIN3 POAOCIOBHBIX

PackpbiBaTh comepikaHle TEPMHUHOB U

MOHATUI: KapuOTUIL YeJI0BeKa,
UTOTCHETHIECCKHI METO,
TeHeAIOTHUCCKUH METO/I,

OHMOXHUMUYECKHUI METO, OJU3HEIOBEII
METOJ, HACIEACTBEHHLIE OOJIE3HM:
(MOHOTCHHBIC, C  HACIICICTBEHHOM
MPEIPACIIONIOKECHHOCTRIO,
XPOMOCOMHBIE), MEJIUKO-
TeHETUYECKOe KOHCYIBTUPOBaHUE.
[lepeuncnars 0cOOEHHOCTH H3YYECHHUS

TCHETHKH  YeJNOBEeKa,  NPUBOJUTH
HpUMEPEI HACJIeJCTBEHHBIX
3a00NIeBaHUI YeJIoBeKa,
XapaKTepu30BaTh METO/IBI 174
MPOQUITAKTHKH; 000CHOBBIBAThH
3HaYCHHUE MEIUKO-TeHETHYECKOTO
KOHCYJILTHPOBAHUSL.

BBISIBIISITS U CPaBHUBATH MEXKIY COOOM
JIOMUHaHTHBIE u pelLiecCCUBHEBIE
MPU3HAKU YEIOBEKa.

CocTaBnartp u aHaAM3UPOBAThH

POAOCIOBHBIC YCIIOBCKA

I'eneTuka yemoBeka
https://resh.edu.ru/subject/lesson
53/start/47180/



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

YCIOBCKa»

Tema 7. Cenekuiusi OpraHu3MoB

, OCHOBBI OMoTexHo0rum (3 yaca)

29 | Cenexius Kak HayKa U 1 Ceneknusi Kak Hayka H TpoIece. PackpbIBaTh cojiepykaHHe TEPMHUHOB U | ['eHETHKA U CEIeKIUs
poIiecc 3apoxaeHre CENEKIIH W | IOHATHIA: celekmms, copr, moponaa, | https://resh.edu.ru/subject/lesson
nomectukauusa. Yuenue H.M. Basunosa LITaMM, JIOMECTHKALU, nmu | 61/start/295751/
0 HEHTpax MHOT000pa3us U | OJOMaIHUBAHHE, eHTpsl | Meauareka [IpocBerieHust
MIPOUCX 0K ICHHS KyJbTYpHBIX | MHOTOOOpasusi u  mpoucxoxaeHus | https://media.prosv.ru/content/
pacTeHui. KYyJBTYPHBIX pPacTeHHHA M XHUBOTHBIX, | L{udpoBoit oOpazoBaTenbHBIN
I{eHTpBl MPOUCXOKACHUS TOMAIIHUX THOpUIM3ALLS, HCKYCCTBEHHBIH | KOHTEHT: hitps://educont.ru/
KHUBOTHBIX. CoOpT, TOpOjAa, IITAMM. oT60p.
Jemoncmpauuu: HaspiBaTh W CpaBHUBATH OCHOBHBIC
Tlopmpemwi: H.W1. BaBunos. 3Tarbl Pa3BUTHUS CEIEKIIUU.
Tabnuyvr u cxemwl: xapta «lleHTpHI Usnarats yuenne H.W. BaBunoBa o
MHOT000pa3usi W HPOUCXOXKICHUSA | IEHTPaX MPOUCXOKICHUS KYIbTYPHBIX
KyJbTYpHBIX  pacrteHuii», «Ilopoipl | pacTeHwHil; pa3auyaTh [IEHTPHI Ha KapTe
JOMAIIHUX  JKUBOTHBIXY, «Copra | MHpa, CBI3BIBATH UX MECTOMOIOKEHHUE
KYJIbTYPHBIX pacTeHwui. c oyaramu BO3HMKHOBEHHS
Obopyoosanue: MyISHKA  TUIOJOB W | JPEBHEHIINX [IMBUITA3AIUH.
KOpHEeIIonoB  Jukux  ¢opm  u | CpaBHMBaTh  copra  KyJdbTYPHBIX
KYJIBTYPHBIX COPTOB pacTeHuil; | pacreHui, TTOPOIBI JOMAIITHUX
repbapuii «CenbCKOX0341CTBEHHBIE JKUBOTHBIX U UX JUKHUX IPEIKOB.
pacTeHus» OneHuBaTh  pOJb  CEJEKIHH B
obecriedeHnd  TPOIOBOIECTBEHHOM
0e30MMacHOCTH YeJIOBEYECTBA
30 | Meroasl u 1 CoBpeMeHHbBIC METO/BI  CEJICKIIUH. | PackpriBaTh COEpKaHHE TEPMUHOB U | ['eHETHYECKHE OCHOBBI CETICKIIHY
JIOCTIOKCHHUS MaccoBbIii ¥ HHAWBUAYATbHBINA OTOOPBI B | TIOHSITHH:  MCKYCCTBEHHBIH  OTOOp, | 3aKOH rOMOJIOTHYECKHX PSIOB
CEJIEKIIUU CEJICKIIMU PACTEHUI U KUBOTHBIX. MaccoBBIii 0TOOp, wHAMBHAyanbHBIN | https://foxford.ru/wiki/biologiya/
pacteHuid © Ouenka skcTepbepa. bimskoponcTBenHoe | oTOOp, FIKCTEphEp, OaHM3KopoacTBeHHOE | heticheskie-osnovy-selektsii-zaki
SKUBOTHBIX CKpelmuBaHue — WHOpumuHT. YucTas | CKpeluBaHUE, yucras auaus, | gomologicheskih-ryadov
guans. CKpelnMBaHue YHCTBIX JIMHHN. | TETEPO3MC, HEPOJICTBEHHOE
Il'ereposnc, wnu THOpUAHAS  CHJA. | CKpEIIWBaHME, HCKYCCTBEHHBIN
Heponcteennoe CKpEIIMBAaHUEC — | MyTareHes, MOJUIUIOH/TBI.

ayropuauar. OtnanéHHas THOPUIN3AIIHS
u e€ ycrexu. CKycCTBEHHbBIH MyTareHes
Y TIOJYYCHHE TIOTUTLIONIOB. JloCTIKEeHUS
CCJNICKIIMA  PACTCHMIA, JKUBOTHBIX WU

CpaBHEBaTh (DOPMBI HCKYCCTBECHHOTO
otbopa (MaccoBoro u
HWHIUBUYATBHOTO), BUJIBI
rubpuan3anuu (OJIU3KOPOACTBEHHON H



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov

MHKPOOPTaHU3MOB.

Hemoncmpawuu:

Tlopmpempoi: N.B. Muuypus,
I'.d. Kapnieuenko, M.®. VBaHoB.
Tabnuyer  u  cxemw:  «OTHaneHHas
rudpuauzanmsi», «PaboTBl  akameMuKa
M.®. NUBanoBay, «Ilomumnouaus».
Obopyoosanue: MyJISDKU — TUIOZOB |
KOPHETUIO0B JUKUX (DOPM H KYJIbTYPHBIX
copToB pacteHuil. Jlabopamopuvie u
npakmuuecxkue paoomol:

Okckypcusi  «OCHOBHBIE  METOABl U
MOCTHKCHHUS CEJIEKIIMA  PAacTeHUH U
’KUBOTHBIX (HA CEJIEKIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO bepmy,
COPTOHUCITBITATENBHBIH YYacToK, B
TEIUIMYHOE  XO3SHUCTBO, J1abOpaTOPUIO
arpOyHMBEPCUTETA MM HAYYHOT' O IIEHTPA)

OTJIAJICHHOM ),
ITOJIUILIOUIOB.

[IpuBonuTh MpPUMEPHI

CHocoOBl  MONYYEHUS

JOCTHKEHUN

CCIICKIIMHN paCTGHI/Iﬁ 1 KUBOTHBIX

31

buorexHonorus
KaK OTpacib
MIPOU3BOJICTBA

Buorexnonorus KakK 0Tpacib
MPOM3BOJCTBA.  ['eHHAs  HMHXXCHEpUS.
Oranbl co3nanus pekomoOunanTHou JJHK
U TPAHCI'CHHBIX OpraHu3MoB. KieTouHas
umkeHepusi.  Kiertounele  KyJNbTyphI.

MUuKpOKJIOHAJIBHOE pa3sMHOXEHHE
pacTeHui. Knonuposanue
BBICOKOIIPOAYKTHUBHBIX

CEJIbCKOXO03SIMCTBEHHBIX OpPraHHU3MOB.

DKOJIOTHYECKHE W ITHUECKHUE MPOOIIEMEL.
I'MO — renerndecku MOAU(PULIUPOBAHHBIC
OpraHU3MBI.

Hemoncmpawuu:

Tabruywl u cxembl: «OOBEKTHI
OnoTexHONIOTUNY, «KIIETOUYHBIE KYIbTYphI
U KJIoHUpoBaHuey, «KoHcTpynpoBanue u
TIePEHOC TEHOB, XPOMOCOM

PaCKpI)IBaTB COJACPIKAHUC TCPMUHOB U
IIOHSTHH: 6I/IOT€XHOHOFI/IH, KJIC€TOYHas

WH)XXEHEpHs,, TeHHasd
KJIOHUPOBaHHE,
opraumsmsel, ['MO

HWHXCHEPHS,
TpaHCTECHHBIC
(TeHeTHYECKH

MOTU(PHUIINPOBAHHBIE OPTAHU3MBI).

aTh OMOTEXHOJIOTHIO

KaK OTpacib MPOU3BOJICTBA, OCHOBHBIC

OHMOTEXHOJIOTUH B
MTPOMBIIIJIEHHOCTH,

CEIIbCKOT0 XO34KMCTBA U MEIULIAHEL.

XapakTepuzoB

JIOCTHKEHUS
obiact

[lepeuncnate ©  XapakTepU30BaTh
OCHOBHBIE METOIbI M JOCTIDKEHUSA
OMOMHKCHEPHH.

O06cyxnath JKOJIOTHYECKHE u
STUYECKUE  aCHeKThl  HEKOTOPBIX
HCCIIEOBaHUI B obmact
OHMOTEXHOIIOTHHU (kKI0HUpOBaHUS,

Mertoapl U yCIIEXU COBPEMEHHOI]
CCJICKIIUU U 6I/IOT€XHOJ'IOFI/II/I
https://www.yaklass.ru/p/biologi
0-klass/zakonomernosti-peredact
nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-
biotekhnologii-6844045



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045

HCKYCCTBEHHOTO  OIUIOJIOTBOPEHUS,
HAIpPaBIEHHOTO M3MEHEHUSI TeHOMa |
CO3aHHS TPAHCTEHHBIX OPTaHN3MOB)

PeszepBHOE Bpems 1
OBLIEE KOJIMYECTBO 34
YACOB I1O

I[TPOTPAMME




IHoypouyHoe muIaHupoBaHue

yueOHblii npeamet «buoJiorus», 6a3oBbiii ypoBenb, 10 kiacce

VMK: B.B. ITaceunuk, A.A. Kamenckuii, A.M. Py6muos, I'.I'. IlIseros, 3.I". Tanontok. bromorus, 10 knace («/Iunust xu3uu») - M.: IIpocsemenne, 2019

No Tema ypoka KomnuectBo | Buabl gesitensHOCTH 110 GOPMUPOBAHUIO BocnurarenbHblii KOMIIOHEHT, JlaGopaTopHble B PAKTHYECKE
ypOKa 4acoB (hyHKIIMOHATBHOHN TPaMOTHOCTH pohOpreHTAIIMOHHBI MUHUMYM™** paboTsI
oOyJaromxcs™
Tema 1. BuoJiorus Kak Hayka (2 yaca)
1 |Buonorus B cUCTEME HayK 1 [IpuMeHUTH coorserctyromue | [lonnmanne cenupuku GHONOrMK Kak
€CTECTBCHHOHAYYHbBIE 3HaHUS JUIs | HAYKW, OCO3HaHMsi €€ pojau B
0OBSICHEHHS SIBJICHUS OPHEHTUPOBATHCS B (bopmMHpOBaHUH panuoHaJIbHOTO
Pa3IMYHBIX MCTOYHHMKAX HH(opmanuu | HAYYHOTO  MBIIITICHUS, CO3JTaHNH
(TekcTe ydeOHOro TMOCOOMs, HaydHO- | LIETOCTHOTO Npe/CTaBaeHus 00
HOMYJIIPHOU IUTEpPAType, OMOIIOrMYECKUX | OKPYKAIOIEM MHpE Kak O €IMHCTBE
CITOBapSIX u CIIPaBOYHHMKAX, | MPUPOJIBI, 4YENOBEKa M OOIIECTBA, B
KOMITBIOTEPHBIX ~ 0a3ax  JaHHBIX, B | [IO3HAHUU MIPUPOTHBIX
WuTepnere), AHAJIM3MPOBATh | 3aKOHOMEPHOCTEH u peueHnn
MH)OPMAIMIO Pa3JINYHBIX BUIOB U GopM | IPOOJIEM  COXPaHEHHS MPUPOIHOTO
MIPEJICTaBIEHUS, KPUTHUYECKH OIEHHUBATh | PABHOBECHS.
e€ I0OCTOBEPHOCTD U CrocoOHOCTh  OIIEHMBATh  BKJIAJ
HenpoTHBOPEUHBOCTb. POCCHICKUX YUYEHBIX B CTAHOBIICHHUE U
pasBuTHE  OHMOJIOTMHM, ITOHUMAaHHS
3Ha4YeHWsI OHOJIOTHM B IIO3HAHUH
3aKOHOB MIPHPOJIBI, B )KU3HU YEIOBEKA
1 COBPEMEHHOT0 00IIecTBa
[MpopmuHUMYM: HHTepec K
PazINIHBIM chepam
npodeCCHOHANBHOW  AEATEILHOCTH,
YMEHHME COBEpLIaTh  OCO3HAHHBIN
BEIOOp Oymymield mpodeccuun  u
pean30BbIBaTh COOCTBEHHEBIE
’KU3HEHHBIE TUIAHBI
2 |Mertobl MO3HAHMS KUBOM 1 OmurChHIBaTEL M OIIEHUBATH CIIOCOOBI, CrocobHocTs  omeHuBath  Bkiajg | IlpakTuueckas padora Ne 1.
MIPUPOJIBI KOTOPBIE UCTIONB3YIOT YYEHBIE, YTOOBI pOCCHICKNX YUEHBIX B cTaHOBIEHUE U | «Vcnonmp30oBaHNe pa3nUuHBIX




00ecnevnTh HaIEKHOCTh

JAHHBIX U JIOCTOBEPHOCTh

0OBSICHCHHMN. [IpumeHuTH
COOTBETCTBYIOIINE ECTCCTBEHHOHAYUYHBIC
3HAHUS I OOBSCHEHHS  SIBJICHHMS.
PacnosnaBath u QopMymupoBaTh ILENb
JAHHOTO UCCIeA0BaHus (OPMYIUPOBAThH

3aIpoChI u MIPUMCHSATH PpasiinyHbIC
METOIBl NpH  TOHUCKe ©  OoTOOpe
OHMOJIOTHUECKOM nH(popMaIuy,

HEOOXOIUMOM IS BBITOJHEHUS YIeOHBIX
3a1a4

pa3BuUTUC 6I/IOJ'IOI‘I/II/I, IIOHUMAaHUs
3HAUCHUS OHOJIOTMH B ITO3HAHUU
3aKOHOB ITPUPOJbI, B XKU3HU YCTIOBECKA

U COBPEMEHHOTO o011ecTBa.
Crroco0HOCTD HCIIOJIb30BaTh
npuoOpeTacMble  MPU  HU3yYCHHUH

OMOJIOTMU 3HAHUSI W YMCEHHUS TIpU
pelieHur mpoOJieM, CBSI3aHHBIX C
paoOHAIBHBIM
MIPUPOJIOTIONH30BaHNEM (COOIIOIeHTE
ImpaBUJI IIOBEACHUA B IIpupoac,
HANpaBIeHHBIX  HAa  COXpAaHCHHE
paBHOBECHS B JKOCHCTEMAaxX, OXpaHy
BUJIOB, SKOCHCTEM, Orochepsl

METO/IOB MPHU H3YYCHUU
OHOJIOTHYECKHX OOBEKTOBY

Tema 2. ’KuBble cucteMbl H uX opranu3anus (1 yac)
3 |buonormyeckue CUCTEMBI, 1 [Ipumennts COOTBETCTBYIONIHNE | YOSXKIEHHOCTH B 3HAYHMOCTH
MIPOIIECCHI M UX H3YUYCHHE €CTeCTBEHHOHAYYHEIE 3HAHUSA JUISL | OMOJIOTHH JUTS COBpEMEHHON
0oOBsICHeHHS siBJicHUs. DOpPMYJIMpPOBAaTh | IUBUIM3AIMH.
3aMpochkl W NPUMEHATh  pa3yindyHble | [IOHMMaHWe  CYIIHOCTH  METOOB
METOJIbI TPU TIOMCKE W  OTOOpe | MO3HAHUS, HCTIOJIh3yEeMbIX B
OHoIIoruUecKon UHQOPMAINH, | €CTECTBEHHBIX HayKaX, CIOCOOHOCTH

HEOOXOIUMOM JJIsl BBITOJIHEHUS YUSOHBIX
3a7a4. YMeHHE JejaTh OOOCHOBAaHHBIE
3aKJIFOYEHUS HAa  OCHOBE  Hay4HBIX
(hakTOB W WMMEIOMMXCS ITaHHBIXC IEITBHI0
MOJyYEHUS JOCTOBEPHBIX BBIBOJIOB

UCTONIb30BaTh IOJydaeMble 3HAHMUS
JUTSL aHamn3a U OOBSICHEHUs SBICHUIA
OKPY>KalOIIEro MUpa U MPOUCXOSIINX
B HEM U3MEHEHUN.

DKOJIOTH4eCcKu nesecooOpasHoe
OTHOILIEHNE K npupoe KaK
WCTOYHHKY XU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBaHUS

Tema 3. XuMH4ecKkHii cocTaB 1

CTpPOeHue KJIEeTKH (8 4acoB)

4

XHUMHYECKHI COCTAB
KieTkn. Bona u
MHHEPaITHHBIC COJTH

1

OmnuceIBaTh U OLIEHUBATH CIIOCOOHI,
KOTOpBIE UCIIONB3YIOT YUEHBIE, YTOOBI
00ecTeunTh HaIEKHOCTD

JTAaHHBIX U JJOCTOBEPHOCTh
obbsacaeHui. [IpuMeHNTH

COOTBCTCTBYIOINNE €CCTCCTBCHHOHAYYHBIC

CnocoOHOCTH HCIIO0JIL30BATh
npuobpeTraeMble  TpH  H3yYCHHH
OMOJIOTHH 3HAHMS W YMEHHSA IIpH
pemieHUH  TPOOJIeM, CBSI3aHHBIX €
panroHaIbHBIM

MIPHUPOIOIIOIB30BAHIEM (COOIIONEH E




3HaHUs I[HHO6’B$ICH€HI/I$1 SIBJICHUS

NpaBWI TOBENEHHS B  MPHPOJE,
HaNpaBlIeHHBIX  HAa  COXpaHEHHe
paBHOBECHS B JKOCHUCTEMAaX, OXpaHY
BUJIOB, DKOCUCTEM, OHOC(Eepsl yMETh
WHTETPUPOBATh 3HAHHUS W3 PAa3HbIX

MIPEAMETHBIX obmacreit.
[MpopmuHUMYM: UHTepec K
Pa3INIHBIM chepam

Mpo(heCCHOHANBHON  JesTeThHOCTH,
YMEHUE COBEpIIaTb  OCO3HAHHBIN
BBIOOp  Oymymiedt mpodeccuu  u
pean30BEIBATh COOCTBEHHBIE
JKU3HEHHBIE IUIAHBI,  OCYIIECTBIATH
LeJICHANPABICHHBIA TONCK TepeHoca
CPEICTB W CIIOCOOOB JICHCTBHS B
Mpo(heCCHOHATBHYIO CPEy

benku. CocraB u
CTpOCHHE OCJIKOB

CamocTosATeNEHO BBIOMPATh
ONTUMAJIbHYI0 (QOpMYy IpeJCcTaBICHUS
Ononormueckoil wHpOpMAIMK  (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIIEL, PUCYHKH
U ApYyToe).

CnocoOHOCTb UCIIOIB30BATh
npuoOperacMble  MPH  U3YyYCHUU
OMONIOTMM 3HAHUS W YMEHHUS NpHU
peuieHnH TpoOJeM, CBA3aHHBIX C
palMOHAIIBHBIM
MIPUPOJIOTIONH30BaHNEM (COOITIOIEHHE
NpaBWJ TOBEACHUS B  NPHPOE,
HAMpaBJICHHBIX  HA  COXpaHEHHE
paBHOBECHA B 3KOCHUCTEMAX, OXpaHy
BUJIOB, SKOCHCTEM, OHOCHEpHI.

DepMEHTHI —
OHOJIOrHYeCKUe
KaTajau3aTopbl

PacnioznaBath u popmynupoBarthb

Leab JAHHOTO HccienoBaHus. [lemate u
Hay4YHO OOOCHOBBIBATH TPOTHO3BI O
MPOTEKaHUH Ipoliecca

WM SIBJICHUS

Oco3HaHME  LIEHHOCTH  HAay4HOMU
JIeSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTH MPOEKTHYIO u
UCCIIEIOBATEIBCKYIO  JEATEIbHOCTh
WHAMBHIyaJJbLHO W B TpYIIE.

I'otoBHOCTE K COBMECTHOM
TBOPYECKOI NEeATEILHOCTH npu
CO3JaHuU Y4eOHBIX MIPOEKTOB,

pPEIICHUN Y'-IC6HBIX " IIO3HABATCJIIbHBIX
3a7a4, BBIIIOJTHCHHU OHOJIOTHYCCKUX

JlaGoparopnast paGora Ne 1.
«3yueHune KaTaJIuTHYeCKOn
aKTHUBHOCTH ()epMEHTOB (Ha
prMepe aMuiIasbl WK KaTajasb




SKCIICPUMECHTOB

Vrnepoasl. JInnuael

Henatb u HayyHO OOOCHOBBHIBATH
MPOTHO3BI O MIPOTEKAHUH TpolLecca
wi  sBieHusa.  Mcmonb3oBath
Hay4YHBIH  SI3BIK B KayecTBe
cpeicTBa npu pabote c
Omoyormueckoil  MHQpOpManHen:
NPUMEHSTh XHMHYECKHE,
¢usnueckue MW MareMaTU4yecKue
3HAKH W CHMBOJIBI, (POPMYIIBL,
ab0OpeBuarypy, HOMEHKIIATypYy,
WCIIONIB30BaTh U MPeoOpa3oBhIBATh
3HAKOBO-CHMBOJIMUECKUE CPECTBA
HaIJISTHOCTH

CriocoOHOCTE CaMOCTOATEILHO
HCIIOIb30BaTh OUOJIOTMYECKUE 3HAHUS
JUISL PELICHMs IPo0JieM B PeallbHbIX
JKU3HEHHBIX ~ CHUTYyallUsiX. VmeTs
HepeHOCI/ITb 3HAHUSA B
MO3HABATENLHYI0O W  MPAKTHYECKYIO
obnactu

KU3SHCACATCIIBHOCTHU

HyxknennoBbie
Kkucaotel. ATD

Jemats ®  HaydyHO  OOOCHOBBIBATH
MPOTHO3bI O TPOTEKAHUU MPOIecca Uiu
siBieHus. Mcronb30BaTh HAYYHBIN S3BIK B
KauecTBe cpeacTBa mpu pabore ¢
OMOJIOrYECKOM nH(pOpMAIUECH:
MIPUMEHSATh XUMUYECKHE, (U3NYCCKUE U
MaTeMaTUYeCKHe 3HAaKH MW  CHMBOJIEL,

hopmyibl, ab0peBuarypy,
HOMEHKJIATYpY, WCTIOJIb30BaTh u
peoOpa3oBHIBATh 3HAaKOBO-

CHUMBOJIMYCCKHUEC CPCACTBA HAIISITHOCTHU

YMeTh UWHTETpHpOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 001acTel. Y METh
MIEPEHOCUTD 3HAHUS B
MMO3HABATENFHYID W  MPaKTHYECKYHO

obnactu
KU3HEIEATCITFHOCTH

Hcropust u meToasbl
M3YyYEHUS KIETKH.
Kinerounas reopus

YMeHHEe KpPUTHYECKM OLEHUBATH WU
HHTEPIPETUPOBATh nH(pOpPMAITHIO
OMOJIOrN4eCcKOro colepKaHus,
BKJIFOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS U3
pPa3IMYHBIX ~ WCTOYHUKOB  (CpeacTBa

MaccoBOH “H(pOpMAIIH, Hay4YHO-
MIOTYJISIPHBIC MaTepHUAIHI),
paccMaTpuBaTh rio0anbpHBIC
AKOJIOTUIECKUE pOoOIEMBI
COBpEMEHHOCTH,  (OpPMHUpPOBATH IO

OTHOIICHHIO K HUM CO6CTB€HHy1~O

CrnocoOHOCTh NCTIONB30BATh
proOpeTaeMble MpU U3yUSHHH
OMOJIOT Y 3HAHMS U YMEHUS MIPU
peuIeHu: IpoodIIeM, CBS3aHHBIX C
panroHaIbHBIM
MIPUPOAONOIB30BaHIEM (COOIOIeHHE
MPaBIJI TOBEACHUS B TIPHPOJIC,
HAalpaBJIeHHBIX Ha COXpPaHEHHUE
pPaBHOBECHS B 9KOCHCTEMaX, OXPaHy
BHUJIOB, DKOCHCTEM, OHOoCchepsl).




no3urio. CaMOCTOSITENIbHO — BBIOUPATH
ONTUMANbHYIO (OPMY TPEICTABICHUS
oumosorndeckoii wWHMOpMauK  (CXEMHI,
rpaduky, TUarpaMMbl, TAOJIUIbI, PUCYHKH
U APYToe).

10 | Kierka kak neimoctHas
JKMBasl CHCTEMA

OnuceiBaTh U OLIEHUBATH CIIOCOOEI,
KOTOPBIE UCTIONB3YIOT YUEHBIE, YTOOBI
o0ecreynTh HaJEKHOCTD

JaHHBIX U JOCTOBEPHOCTD

o0BsicHeHnid. CaMOCTOATENHHO BEIOMPATH
ONTUMAJIbHYI0 (QOpPMYy IpPEICTaBICHUS
Oouonoruueckoil MHOpMaUK  (CXEMBI,
rpaduKu, TUarpaMMBbl, TAOJUIBL, PUCYHKH
u gapyroe)// IlpeoOpa3oBbIBaTh OJAHY
(dhopMy mpencTaBieHNS IaHHBIX B JPYTYIO

DKOJIOTHYECKH enecooopa3Hoe
OTHOIIICHHE K MpHUpOIC Kak
WCTOYHHKY JKM3HU Ha 3emiie, OCHOBE €€

CYIIECTBOBAaHHsA. | OTOBHOCTH K
AKTUBHOU JeSATEeTbHOCTH
TEXHOJIOTUYECKON u COHHaJ’IBHOﬁ
HanpaBJICHHOCTH, CIOCOOHOCTD
UHUIUUPOBATh,  IUIAHUPOBAaTh |

CaMOCTOATCJIbHO BBIIIOJIHATL TaKYylo
JACATCIIBHOCTD. YmeTn IEPEHOCUTH

3HAHUS B IIO3HABATEJILHYIO U
MPaKTHYECKYIO obnactu
KHU3HCACATCIBHOCTH
11 | CrpoeHue PacniosnaBath u ¢opmynupoBaTh 1eib | [loHuManue — cymHOocTH — MeTonoB | JlaGoparopnas pabdora Ne 2.
YKApUOTHIECKON KIICTKH JTAHHOTO HUCCIICIOBAHUSI CAMOCTOSTENILHO | TMO3HAHUS, UCIIOJTb3yEMBIX B | «M3y4yeHue CTPOCHHUS KIETOK

BEIOMpATH ONITUMAJIBHYTO dopmy
MPEICTaBICHUS OMOJIOrUECKOM
rH(pOpMaIuu (cxempbr, rpadukw,

qUarpamMmbl, TaONMHUIBI, PUCYHKH U
JIpyroe).

€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIOJIB30BaTh TOJIy4YaeMble 3HAHUS
IS aHaiau3a U OOBICHEHMS SIBIICHUH
OKPY>KaIoIIEro MUpa U MPOUCXOIAIIUX
B HEM H3MEHEHWH, yMEHHUE JeaTh

00OCHOBAHHBIE  3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (hakToB H
AMETOLIUXCS JIaHHBIX C  IEIbI0
MTOJIYYCHHSI JTOCTOBEPHBIX BBIBOJIOB.
I'oToBHOCTE K COBMECTHOM
TBOPUYECKOI IeATEeIbHOCTH pu
CO3JIaHUH y4IeOHBIX MPOEKTOB,

peICHUN y‘le6HLIX 1 IMO3HaBaTCIIBHBIX
3aJa4, BBIIIOJHCHHUHA OHOJIOTHYECKHX
OKCIICPUMCEHTOB.

pacTeHHH, )KUBOTHBIX U OaKTEpH
101 MMKPOCKOIIOM Ha F'OTOBBIX
MHUKPOIIPENapaTax U UX OIUCAHY

Tema 4. JKuzHenessTeJIbHOCTh KJIETKH (6 4acoB)




12

OOMeH BEIIECTB.
[Inactrueckuit oOMeH.

[Mpumenuts COOTBETCTBYIOILIUE
€CTECTBCHHOHAYYHBIC 3HAHUS TSt
o0bsicHeHHs siBIIeHHSA. DOpMyITHpPOBATH
3aMpockl M TNPUMEHSTH  pa3MyHbIC
METONIbI NpPW  TOUCKE u  0oTOOpe
OMOJIOTHUIECKON nHpopMaIuy,
HEO0OXOIUMOM JJIs1 BBITIOJIHECHUS YIeOHBIX

[lonnmanue u peanmuszauusi 340POBOTO
u Oe3omacHOoro o0Opaza  KHW3HH,

OEpEIKHOTO, OTBETCTBEHHOTO |
KOMITCTEHTHOT'O OTHOIICHHS K
coOCTBeHHOMY  (u3uyeckoMy U

TICUXWTYECKOMY 37I0POBBIO.
YMeTh IepeHOCUTh 3HaHUA B

3ama4 MO3HABATENBHYIO u
MPAKTHYECKYIO obmactu
KHU3HEACATECITBHOCTH
13 | ®orocunTes. [Ipumenuts cootBercTBytomue | [Tonnmanue crienuduky OHONOTHH KaK
XeMOocuHTe3 €CTECTBCHHOHAYYHBIE 3HAHWS  JUIA | HAYKH, OCO3HaHUS €€ ponu B
oObsicHeHHs sBineHUs. JlenaTh W Hay4HO | (GOPMHPOBAHHH PaLOHATBHOTO
00OCHOBBIBATh MPOTHO3Bl O MPOTEKAaHWW | HAYYHOTO  MBIIUICHUS,  CO3AaHUM
MPOLIECCAIIH SIBJICHUS IIEJIOCTHOTO IpeACTaBIeHUsT 00
OKpY)KalOIlleM MHpe KaK O €IWHCTBE
NPUPOJIBI, YeIOBeKa M 0oOIecTBa, B
MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH u peneHnu
npoOJieM COXpaHEHHS TPHPOIHOTO
paBHOBeCHs. YMETb  IIEPEHOCHUTH
3HAHUS B IIO3HABATENILHYIO H
NPaKTHYECKYIO obnactu
KHU3HEIESITENTEHOCTH
14 | Duepreruveckuit YMeHne KpuUTHYeCKH OleHWBaTh H | [loHMMaHuWe criennpUKN OHOJIOTHU KaK
o0MeH HWHTEPIPETUPOBATD nHPOpPMALMIO | HAYKH, OCO3HaHWMsA €€ polu B
OMOJIOTHYECKOTO coJepkaHusi, | GOPMUPOBAHUH palMOHAIBHOTO
BKITIOYAIONIYIO [ICEBIOHAYYHbIC 3HAHNS U3 | HAYYHOTO  MBIIUICHUS,  CO3JAHUU
pa3IMYHBIX ~ WCTOYHHKOB  (CpelCTBa | IENOCTHOTO HpeACTaBICHUsT 00

MaccoBOH “H(pOpMAITIH, Hay4YHO-
TIOMYJISIPHBIE MaTepHuabl),
paccMaTpuBaTh rio0anbpHBIC
JKOJIOTHUYECKUE MPOOJIEMBI
COBpEMEHHOCTH,  (OpMHUpPOBATH IO

OTHOUICHUI0O K HHUM  COOCTBEHHYIO
MO3UIHUIO. Jenatpb u HAay4YHO

OKpYXarollleM MHpE KaK O €IUHCTBE
MIPUPOIBI, YEIOBEKa W OOIIECTBa, B
MO3HAHUH MPUPOIHBIX
3aKOHOMEpPHOCTEH u petieHnu
MpoOJIeM COXPaHEHUS MPHUPOJIHOTO
paBHOBECHSL.

YMeThIepeHOCUTh  3HAHHs B




00OCHOBBIBaTh MPOTHO3bI O MPOTEKAHUH | IMO3HABATCIILHYIO u
Tporiecca Wi SBICHUS MPAKTHYECKYIO obactu
JKM3HENEATEIHbHOCTH
15 | buocunres 6enka [Mpumenuts cooTtBeTcTBytomMe | [loHMMaHue  CymIHOCTH  METOJOB
€CTCCTBCHHOHAYYHEIC 3HAHUS JUIsT | TIO3HAHUS, HCTIONIB3YEMBIX B
o0BsicHeHHsa sBieHHsA. CaMOCTOSTENBHO | €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
BBIOMpATh ONITUMAJTBHYIO ¢opMy | HCITONB30BaTh TIONMy4YaeMble 3HAHUS
TIPEICTABICHUS OMOJIOTUYECKON | Ul aHaIM3a U OOBSCHEHUS SIBICHUN
nH(pOpMaITuu (cxempbr, rpaduKy, | OKPYKArOIIEro MUpa U MPOUCXOSAIINX
qUarpamMmbl, TaONMWIBI, PUCYHKH W | B HEM H3MEHEHWiA, yYMEHHUE [eNaTh
npyroe)// TIpeobpa3oBeiBaTh 01HY GOpMY | OOOCHOBAHHBIE  3AKJIIOYCHUS Ha
MIPEJICTABJICHUS TaHHBIX B IPYTYIO OCHOBE HAy4YHBIX (axToB u
HAMEIOIIUXCS JaHHBIX C  IEJbI0
MOJIy4eHHUS] JOCTOBEPHBIX BBIBOJIOB.
YMeTb IEpEHOCUTD 3HAHUS B
MO3HABATENIFHYID M  TPAaKTUYECKYIO
00JIaCTIKU3HEIEATEIILHOCTH.
16 | Bbuocunres Oenka IIpuMeHUTH COOTBETCTBYIOLIME Ilonumanue CYILIIHOCTH METOJIOB
€CTECTBCHHOHAYYHbIC 3HAHUS JJIsI ITO3HAHMUS, HCIIOJIb3yEMBbIX B
00bsacHeHHus sBieHus. OLEHUBATh €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
C Hay4HOU TOYKU3PEHUS WCIIOJIb30BaTh TOJy4aeMbIe 3HAHHS
apryMEHTHI U IS aHalau3a U OOBSICHEHMS SIBIICHHUI
JI0Ka3aTeabCTBA u3 Pa3IMYHBIX | OKPYIXKAIOIIETO MUPa H TIPOUCXOISATIIIX
HCTOYHHUKOB B HEM HW3MEHEHWH, yMEHHE JelaTh
00OCHOBAHHBIE  3aKJIFOUCHHUS Ha
OCHOBE HAyYHBIX (akToB H
HAMEIOIIHXCS JAaHHBIX C  IENbI0
MOJIyYEHHS IOCTOBEPHBIX BBHIBOJIOB.
17 | Heknerounsie dopMyaMpoBaTh 3aMpochl W MPUMEHSTHh | [loHMMaHWe  CYIIHOCTH  METOOB
(hOpMBI KU3HU — pa3IUYHbIE METO/IBI IPU TIOUCKE U OTOOpE | TO3HAHUS, HCTIOJIB3YEMBIX B
BUPYCHI OHOJIOrHYECKOM nH(pOpMaIUH, | €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH

HEOOXOAMMOM JIJIS1 BEITIOJNTHEHUS YICOHBIX
3a/1a4. YMEHHUE KPUTUYCCKH OLCHUBATh U
HWHTEPIIPETUPOBATH nH(pOPMAITUIO
OMOJIOTHYECKOTO coep kaHus,
BKJIFOUAIOIIYIO IICEBIOHAYYHbIC 3HAHMS M3

WCIIONB30BaTh TOIy4aeMble 3HAHUS
JUTsL aHau3a U OOBSCHEHUS SBICHUI
OKPY>KaIOILEr0 MUpPA U MPOUCKOSAIIUX
B HEM U3MEHEHUM, YMEHHE JIeNlaTh
000CHOBaHHBIC  3aKJIIOYEHUS Ha




Pa3IUYHBIX ~ WCTOYHUKOB  (CpeacTBa
MaccoBOH nH()OpMAaITHH, Hay4YHO-
MOMYJISIPHBIC MaTepHarbl),
paccMaTpuBaTh JI00aTbHBIC
JKOJIOTHYECKUE MPOOJIEMBI
COBpeMEHHOCTH,  (OpMHPOBaTH  TIO

OTHOIIGHUI0O K HHM  COOCTBEHHYIO
MO3HLIUIO

OCHOBE Hay4HBIX (akToB H
AMEIOLIUXCS MAaHHBIX C  ILEJIbBI0
MOJTy4EHHS IOCTOBEPHBIX BBHIBOJIOB.

Tema 5. Pa3mHoOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 yacos)

18 | JKu3HEHHBIN UK 1 PacrioznaBate u QopmymmpoBate 1ens | [lonmmanme  cymmHoctm — MetonoB | JlaGopaTtopHas pabota Ne 3.
KJIeTKu. Jlenenue JAHHOTO MCCIIEJIOBAHUS. CAMOCTOSATENILHO | TIO3HAHUS, UCTIONB3yEMBIX B | «HabOmonenne MuTO3a B KIIETKaX
KJIETKH. MUTO3 BBIOMpATH OIITUMAJIbHYIO (opMy | €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH | KOHYHMKA KOPEIIKa JIyKa Ha TOTOE

MIPECTaBICHUS OMOJIOTMYECKON | MCIIONB30BAaTh IIOJyYaeMble 3HaHUS | MHUKpOIIpenapaTaxy»

rH(pOpMaITuu (cxempbr, rpaduky, | A aHanM3a M OOBSICHEHUS SBICHHMA

auarpamMmbl, TaOJHWIBI, PUCYHKH U | OKPYXKAIOLIEro MUpPa M MPOUCXOASIINX

Ipyroe) B HEM MH3MEHEHMH, yMEHHE HAeJaThb
000OCHOBaHHBIE  3AKJIIOYCHHMS Ha
OCHOBE Hay4YHBIX ¢daxToB u
HMEIOIIMXCS JAHHBIX C  IEIbIO
MOJY4YEeHHUS] JIOCTOBEPHBIX BBIBOJIOB.
I'oroBHOCTB K COBMECTHOU
TBOPYECKOMN JEATEIILHOCTH pu
CO3/1aHUH yu4eOHBIX  NPOEKTOB,
peleHny y4eOHbIX U MO3HABATEIbHBIX
3aJa4, BBIIIOJITHCHHUH OMOJIOTHYECKHUX
9KCIEPHUMEHTOB

19 | ®opmer 1 Hcnonb3oBaTh HayyHbIH SA3bIK B KauecTBe | [loHMMaHMe  CyIIHOCTHM ~ METOJOB
Pa3MHOXKEHUS cpeicTBa mpu paboTe ¢ OMONIOTUYECKOW | IMO3HAHUS, UCTIONTB3YEeMBIX B
OpPraHU3MOB nHpOpPMAIIMEH: MPUMEHITh XMMUYECKHE, | €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH

(1)I/ISI/I'-ICCKI/IC U MaTCMaTUYCCKUC 3HAKU U

CHUMBOJIBL. [IpuoOperatb OTIBIT
HCIIOJIb30BaHUs nH(pOpMaMOHHO-
KOMMYHHKAaTHBHBIX TEXHOJIOTHH,

COBCPUICHCTBOBATL KYJIBTYPY AKTHUBHOI'O
HCIIOJIB30BaHUA PA3JIMYHBIX ITOMCKOBBIX
CUCTEM

WCIIONB30BaTh TOJIyYaeMble 3HAHHS
JUTsL aHan3a U OOBSCHEHUS SBICHUI
OKPY’KaIOIIEro MUpPa U MPOUCXOJISIINX
B HEM W3MCHEHUWH, yMCHHEC JelaTh
000CHOBaHHBIC  3aKJIFOYCHUS Ha
OCHOBE Hay9IHBIX (hakToB u
UMEOIIUXCS JAHHBIX C  [EJBI0




MOJIy4YCHUA NOCTOBCPHBIX BHIBOJOB.

20 | Meiio3 [Ipennarate wunu oreHuBaTh crnoco0 | [loHMMaHWe  CYIIHOCTH  METOJOB
Hay4YHOTO WCCIICIOBAHUS JAHHOTO | TIO3HAHUS, HCTIONIB3YEMBIX B
Bompoca. (CaMOCTOSTENFHO BBIOMPATh | €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
ONTUMANBHYI0 (OpMYy TIPEACTABICHUS | MCIIOJNB30BaTh IOJy4aeMble 3HAHUS
Ouosoruueckoit uHMoOpMaruu (CXeMbl, | UIs aHaau3a W OOBACHEHUS SBIICHUMN
rpaduKu, THarpaMMBbl, TAOIUIBL, PUCYHKH | OKPYKAIOIIET0 MUPA M MTPOUCXOISIINX
U ApYyToe). B HEM HW3MEHEHWH, yMEHHE JemaTh

000CHOBaHHBIC  3aKJIFOYCHUS Ha
OCHOBE Hay4YHBIX ¢axToB u
MMEIOTIIXCS MAaHHBIX C  IIENBIO
MOJIyYEHHS IOCTOBEPHBIX BBHIBOJIOB.

21 | OOpa3oBanue u PacniosnaBath u QopmynupoBatk 1enb | [loHuMmanue — cymHocTH — MeTojoB | JlaGoparopHas pabdora Ne 4.
pa3BUTHE MTOJOBBIX MAHHOTO HWCCenoBaHud. VIcrmonp30BaTh | TO3HAHUS, HCTIONB3yEMBIX B | «M3ydeHue CTpOCHHUS OJIOBHIX
KIIETOK. Hay4YHBIN S3BIK B Ka4eCTBE CPEJICTBA IPU | €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH | KJIETOK Ha TOTOBBIX
Omo0TBOpEeHNE paboTe ¢ OHMOJIOTHYECKON MH(pOPMAIIMEH: | UCIIOJIB30BATh IOJy4aeMble 3HAHHUS | MHKPOIPEraparax»

MPUMEHATh XUMHUYECKHE, (U3NYSCKUE W | JJIs aHaM3a U OOBSICHEHWs SBJICHUN

MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBIL, | OKPYXKAIOIIETO MUPA M MTPOUCXOISIINX

(dhopMyiibl, a0OpeBUATYPY, HOMEHKIIATYPY, | B HEM HM3MCHEHUM, YMEHHE Je/IaTh

HCIIOJIb30BaTh M NpeoOpa3oBbIBaTh | OOOCHOBAHHBIC  3aKJIFOUCHMS Ha

3HAKOBO-CHMBOJITYECKUE CpeICTBa | OCHOBE Hay4YHBIX (akToB u

HaTJISTHOCTH UMEIOTIIXCS MAHHBIX C  IIEJBI0
MOJIy4EHHUS] JOCTOBEPHBIX BBIBOJIOB.
['otoBHOCTB K COBMECTHOM
TBOPUYECKOH  JEATENBHOCTH  TIpH
CO3J1aHUU y4e0HBIX ~ TIPOEKTOB,
pelIeHrnH YIeOHBIX U MMO3HABATEIIbHBIX
3a/1a4, BBIOJIHEHUH OHOJIOTHYECKUX
9KCIIEPUMEHTOB.

22 | UnnuBuayanbHOE [IpemiaraTh WM OlEHUBATH CIIOCOO AKTHBHOE  HETNpUATHE  JIEHCTBUH,
pa3BuTHE HAyYHOTO WCCJICIOBAHMS JTAHHOTO MPUHOCAIINX  BpPEJ  OKpYXKaloIIeH
OpraHU3MOB Bonipoca. OreHuBaTh C Hay4YHOU MIPUPOJTHOM cperne, YMCHHE

TOYKH 3PEHHS apTyMEHTHI U
MOKA3aTeNbcTBA W3 Pa3IMYHBIX
MCTOYHUKOB. Pa3BUBaTh KpeaTHUBHOE

MBITIIJICHUC Ipu PEIICHUN

IIPOTHO3UPOBaTh  HEOJIArONPUSTHBIE
9KOJIOTMYECKUE HOCJIECTBUS
MpEeNNPUHIMAEMBbIX  ACUCTBUH W
IPEJOTBpPaIaTh UX.




PKH3HCHHBIX HpO6J'ICM.

Tema 6. HaciencTBeHHOCTh 1 H3MEHYHBOCTD

opranu3mMos (8 yacos)

23 | 'enetnka — HayKa O 1 [Ipennarate wnm omeHuBaTh crocoO | [loHmManwe  CymHOCTH ~ METOJOB
HACJIEJICTBEHHOCTH U Hay4JHOTO WCCIIETOBAHUSA JMAHHOTO | TIO3HAHUS, HCTIOTB3YEMBIX B
W3MEHYUBOCTH Bompoca. Vcrnonp30BaTh HayYHbBIH S3bIK B | €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH

KayecTBE cCpelAcTBa Tpd paboTe ¢ | HCIONB30BAaTh MOJMy4aeMble 3HAHMS
OHMOJIOTHUECKOM nHpopMarueit: | s aHanu3a ¥ OOBSCHEHHS SBICHUN
MPUMEHITh XUMHYECKHe, (PU3MYECKHE M | OKPYXKAIOIIEro MUpPa U MPOUCXOISAIINX
MAaTCeMAaTHUYCCKHUEC 3HAKM W  CHUMBOIJIBI, B HEM I/I3MeH€HI/II\/'I, YMCHHUE NOCJIaThb
(hopmy1el, a0OpeBUATYPY, HOMEHKIIATYPY, | OOOCHOBaHHBIE  3aKITFOYEHUS Ha
WCTIONB30BaTh W TpeoOpa3oBBIBATH | OCHOBE Hay4YHBIX (akToB u
3HAKOBO-CUMBOJIMYECKUE CPEICTBA | UMEIOLIUXCS JMAHHBIX C  IEJBIO
HaTJISITHOCTH MOJTy4eHUs] JIOCTOBEPHBIX BBIBOJIOB.
Oco3HaHue LIEHHOCTH Hay4HOU
JACATCIIBHOCTH, TOTOBHOCTbH
OCYILIECTBIISTD MIPOEKTHYIO u
WCCIIEIOBATEIbCKYI0  JeSATeIHLHOCTh
WHJUBUAYAJIBHO U B IPYIIIE.

24 | 3aKOHOMEPHOCTH 1 IIpumenuTh coorBercTBytomue | [loHnmanue CYUIHOCTH METO/I0B
HACJIe/IOBaHUS €CTeCTBEHHOHAYYHEIE 3HaHUS JUIS | TIO3HAHMS, HCTIONB3YEMBIX B
MIPU3HAKOB. OoOBsICHEHHS  SBJIEHWS. VICIONB30BaTh | €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MOHOI‘I/I6pI/IIlHOG HaYLIHI)II\/'I SA3BIK B KAUCCTBE CPCACTBaA IIpU HCIIOJIb30BaTh IIOJIy4acMbI€ 3HAHHA
CKpEIBaHUE pabote ¢ OGuonornveckoil mapopManyei: | A aHaaM3a U OOBSCHEHUS SIBICHHUN

MIPUMEHATh XUMUYECKHe, (QU3NYECKUE U | OKPYKAIOIIEr0 MUPA U MPOUCXOISIIUX
MAaTCeMAaTUYCCKHUEC 3HAKM HW CHUMBOIJIBI, B HEM H3MeHeHHI71, YMC€HHE [€JI1aThb
(hopmymel, a00peBUATYPY, HOMEHKIIATYPY, | OOOCHOBAaHHBIE  3aKIIIOUCHUS Ha
WCIIONB30BaTh W TpeoOpa3oBBIBATH | OCHOBE HAyYHBIX (akToB u
3HAKOBO-CHMBOJIMYECKUE CPEICTBA | MMEIOIUXCS JAHHBIX C  IIEJBIO
HarjisiAHOCTU TMOJIYYCHUA NTOCTOBCPHLIX BEIBOOOB.

25 | durubpumHoe 1 IIpumeHuTH coorBeTcTBytomue | [loHumanue CYUIHOCTH METOJIOB
CKpEIlMBaHuE. €CTCCTBCHHOHAYYHEIC 3HaHUS JUTSL | TIO3HAHMS, HCTIONTB3YEMBIX B
3akoH OOBsICHEHHS  SBIEHHA. VICMONB30BaTh | €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HE3aBHCHUMOTO Hay4YHBIN S3BIK B Ka4eCTBE CPENICTBA IPH | HCIIONB30BaTh IIOJIydaeMble 3HAHUS
HACJIC/IOBaHUS paboTe ¢ OuMoJOTHYeCKON MH(pOpMAIWEH: | AJI1 aHaIU3a U OOBSICHCHUS SBICHHMA

IMPU3HAKOB

NPUMCHATHL XUMHUCCKHUC, (1)I/ISI/I'{€CKI/I€ )4

OKPY2Karomiero Mupa v 1poucxoasanux




MaTeMaTHUeCKHEe 3HAaKM W CHUMBOJIBI,
(hopmyitel, a0OpeBUATYpY, HOMEHKIATYDPY,
UCTIONB30BaTh W TPeoOpa3oBHIBATH
3HAKOBO-CHMBOJIMUECKHUE cpencTaa
HaTJSITHOCTH

B HEM U3MEHEHUI, YMEHHUE JeNaTh

000CHOBaHHEIE 3aKJIIOYCHUA Ha
OCHOBC HaYYHBIX (I)aKTOB nu
UMCIOIINXCA JaHHbIX C OCJIBIO

TMOJIYy4YCHUA NOCTOBCPHBIX BHIBOJOB.

26 | CueruieHHOE PacrioznaBate u ¢opmynmupoBaTh 1ens | Oco3HaHWe neHHoctH  HayyHou | JlabGoparopnas pabGorta Ne 5.
HaclieIOBaHNE JAHHOTO WCCIICIOBAHUA. Pa3BEPHYTO W | JCATCIHLHOCTH, rOTOBHOCThL | «M3ydueHHe pe3ynbTaToB
IIPU3HAKOB JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C OCYUICCTBIIATH IMPOCKTHYIO u MOHOFI/I6pI/I)IHOFO u I[I/IFI/I6pI/IILHO

HCTIOTb30BaHUEM SI3BIKOBBIX CPEJICTB WCCIIEIOBATENBCKYIO  JICATEIBHOCTh | CKPEIIMBAHUS Y IPO30(HIBI HA
WHIWBUAYalbHO W B TPYINE. | TOTOBBIX MHKPOIpENapaTax»
l'otoBHOCTB K COBMECTHOM
TBOPYECKOMN JEATEIIbHOCTH npu
CO3/IaHUH YUeOHBIX  TPOCKTOB,
peliCHUn y‘le6HBIX 1 IIO3HaBAaTCIbHBIX
3aJa4, BBIIIOJTHCHHUHN OHMOJIOTHYECKHUX
9KCIEPUMEHTOB

27 | I'eneruka nosna. [MpumeHHUTH cootBeTcTBYytomme | CIIOCOOHOCTH CaMOCTOSITETTLHO
HacnenoBanue €CTEeCTBCHHOHAYYHBIE 3HAHUSA JUIS | MCTIOJIb30BaTh OMOJIOTMYESCKUE 3HAHMSI
IIPU3HAKOB, CLICIUICHHBIX oObsicHeHus siBieHus. [lpexnaraTe win | JUIs pelIeHUs MpoOjeM B peallbHBIX
C MOJIOM OLICHUBATH croco6 HAy4YHOTO | HU3HEHHBIX cuTyarusx. (Oco3HaHHe

HCCIIeIOBaHMS JIAaHHOTO BOIIPOCa IIEHHOCTH HAY4YHOH JICSATEJIHHOCTH,
TOTOBHOCTB OCYHICCTBJIATH ITPOCKTHYIO
W HCCICA0BATEIbCKYIO JIESITEIBHOCTD
WHIMBH]IyaJILHO U B TPYIIIE.

28 | V3MeHYHBOCTb. PacrosnaBate M ¢opmynaupoBaTh 1ieib | Oco3HaHUE IICHHOCTH HayuyHor | JlabGoparopHnas padora Ne 6.
Henacnencrsennas JAHHOTO HWCCIICJIOBAaHMS. HCIIOJNB30BaTh | JEATEIHHOCTH, rOTOBHOCTh | «M3yueHune MoauduKaiMoOHHON
W3MEHYHBOCTh Hay4YHBIN SA3BIK B KAYECTBE CPEICTBA MPU | OCYIIECTBIATH MPOEKTHYIO U | M3MEHYUBOCTH, IIOCTPOCHHE

pabote ¢ Guonornyeckoil mHpopManuei: | UCCIEeIOBATENILCKYI0  JISSITEIBHOCTh | BapUAIlMOHHOTO Psijia u

MNPUMCHATh XUMHYCCKUC, (1)I/IBI/I‘-IGCKI/IG u WHANBUAYAJTIbHO u B rpymIe. BapHaHHOHHOﬁ KpHBOﬁ))

MaTeMaTHYeCKUe 3HAaKH M CHUMBOJBI, | [ 0TOBHOCTH K COBMECTHOM

(hopmyitel, aOOpeBUATYPY, HOMEHKIIATYPY, | TBOPYECKOH  JEATENBHOCTH  TIpH

WCTONB30BaTh W TPeoOpa3OBBIBATH | CO3JaHUU y4eOHBIX  TPOEKTOB,

3HAKOBO-CHMBOJIMYECKUE CPEICTBA | PEIICHUHU YYCOHBIX U MO3HABATEILHBIX

HATJISTHOCTH 3a/1a4, BBIOJIHCHUU OMOJIOTHYECKUX
IKCTIEPUMEHTOB

29 | HacneacrtBeHHas PacnosnaBath ¥ (opMyIHpOBaTh LEdb | ['0OTOBHOCTH K coBMmecTHOM | JlabopatopHas padorta Ne 7.




HN3MCHYUBOCTH

JJAHHOTO wuccienoBaHus. Pa3eépHyTo u
JIOTUYHO W3JaraTh CBOK TOYKY 3PEHUS C

HCITIOJIB30BAHUEM SA3BIKOBBIX CPEACTB

TBOpquKOﬁ JACATCIBHOCTH npu
CO31aHNH yLIe6HLIX ITPOCKTOB,
pPEIICHUN yTIC6HBIX 1 IMO3HaBaTCIIbHBIX
3aJa4, BBIIIOJHCHHUH OHOJIOTHYECKHX

«AHanmu3 MyTauui y Ipo30Quis
TOTOBBIX MHUKpPOIIpEapaTax»

IKCIIEPUMEHTOB
30 | I'eneTuka 4eaoBeKa 1 OnurchIBaThH M OIIEHUBATH CIIOCOOBI, AkTHBHOE  HempusaTHe  AciictBuii, | [IpakTuueckas pabora Ne 2,
KOTOPBIE UCTIONB3YIOT yUEHBIE, YTOOBI MPUHOCSAIINX  Bpeld  okpyxkaromeil | «CocTaBieHne U aHaIn3
o0ecneunTh HaIEKHOCTh MIPUPOTHOM cpene, YMEHHUE | POAOCIOBHBIX YETIOBEKA»
TAHHBIX ¥ JJOCTOBEPHOCTH MPOTHO3UPOBATh  HEOIArONPHUSTHEIE
00BSICHEHH. Pacno3naBath 3KOJIOTUYECKUE MOCJECTBUS
(hopMyupoBaTh Lelb  JaHHOrO | MPEANPUHUMAEMBIX  JEUCTBUH U
HCCIICIOBAHMS. HCIONIB30BaTh HAYYHBIH | MpeAoTBpamaTh uX. [OTOBHOCTh K
SI3BIK B KA4eCTBE CPENICTBA MU paboTe ¢ | COTPYITHHYECTBY B mporiecce
OHMOJIOTYECKOM uHGpOpPMAIUEH: | COBMECTHOTO BBHITIOJIHCHUS YYEOHBIX,
NPUMEHATh XUMUYECKHE, (QU3MYSCKUE U | TO3HABATEIbHBIX u
MaTeMaTHYeCKHe 3HAaKH M CHMBOJIBI, | MCCIEIOBATEIbCKIX 3amad,
(hopmy1tel, aOOpeBUATYPY, HOMEHKIIATYPY, | YBAKHUTEIHHOTO OTHOIIIEHUS K
KCIIOJIb30BaTh M IpeoOpa3oBhIBATh | MHEHHUIO OTIIIOHEHTOB npu
3HAKOBO-CHMBOJIMYECKUE CpelcTBa | OOCY)KIIEHHH  CIOPHBIX  BOIIPOCOB

HarJsiiHOCTHU

OHOJIOTUYECKOT0 COACPIKAHUA

Tema 7. Cenexunsi OpraHu3MoB

, OCHOBBI OHOTexHoJIornu (3 yaca)

31

CernekIms Kak HayKa U
nporiecc

1

[peiarateh UK OLIEHUBATH CIIOCOO
HAYYHOT'O UCCIIEJOBAHHUS TAHHOTO
Borpoca. PopMyIHpOBaTh 3apoCkl U
MPUMEHSTh Pa3InYHbIC METO/IBI TIPH
TIOMCKE U 0TOOpE OMOIOTMIeCKON
nHpOpMaLUH, HEOOXOJUMOM IS
BBITTOJIHEHHST YUEOHBIX 3a71a4 YMEHUE

JCIaTh 000CHOBaHHBIE 3aKIIOYEHUS Ha

OCHOBE HAy4YHBIX (DaKTOB H
HMEIOIINXCS JAaHHBIXC LENIBIO
[TOJIyYEHHS TOCTOBEPHBIX BHIBOJIOB.
OmnuceIBaTh U OLIEHUBATH CIIOCOOEI,
KOTOPBIC UCTIONB3YIOT YUEHBIC, YTOOBI
o0ecneyuTh HaAEKHOCTh

JAHHBIX U JOCTOBEPHOCTHLOOBSICHEHHUI

CocoOHOCTh  OIIEHHBATh  BKJIAJ
POCCHICKUX YUYEHBIX B CTAHOBJICHHE U
pasBuTHe  OHOJNIOTHUH, TMOHUMAHHUS
3HAYCHU A 6I/IOHOFI/II/I B IIO3HAHUN
3aKOHOB HpI/IpOIIBI, B )KXU3HH YCJIOBCKA
Y COBPEMEHHOT'O O0IIECTBa.

yOEeXKIEHHOCTh B 3HAYNMOCTH
OHoIorun IS COBpPEMEHHOMH
NMBHIIN3AIMKA: OOeCcIeueHns HOBOTO
YPOBHS pa3BUTHS M€ IUIUHEI,
CO3/IaHue MEPCIIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh
pecypcHble  MPOOJEMbI  Pa3BUTHS
YeJIOBEUECTBa, MOKMCKA MyTel BBIXOJA
U3  TIOOANBHBIX  DKOJOTHUYECKHX




mpo0OJieM U oOecreyeHus mepexoaa K

YCTOMYUBOMY Pa3BUTHIO,
panroHaIbHOMY HCTIOJIb30BaHUIO
MIPUPOTHBIX pecypcoB u

(OPMHPOBAHHIO HOBBIX CTAHIAPTOB
KHM3HH. YMETh HHTEIPHUPOBATEH 3HAHMS
W3 Ppa3HBIX TPEAMETHBIX 00JacTeH,
CIIOCOOHOCTE CaMOCTOATEILHO
HCIIONIB30BATh OMOJIOTUYECKUE 3HAHUS
JUISL PEIICHHs MPOOJIeM B pealbHBIX
JKU3HCHHBIX CI/ITya]_[I/ISIX

32 | Meronsl u [IpennaraTh WK OLIEHUBATH CIIOCOO AKTUBHOE  HempuATHe  JCHUCTBUH, | IKCKypcust « OCHOBHBIE METOIBI
JTOCTHKEHHS Hay4HOI'O UCCJIEIOBAHUS JTAHHOTO NPUHOCSIIUX  Bped  OKpPYXaroUled | AOCTHUXKEHUS CENEKLUUU PACTCHUL
CeIIeKIun Borpoca. ONMUCHIBAThH U OICHUBATH MIPUPOTHOM cpene, YMCHHE | YKUBOTHBIX (Ha CEJIICKIIMOHHYIO
pacTeHuit u CIIOCOOBI,KOTOPBIE UCTIOIB3YIOT YUEHBIE, MPOTHO3UPOBATh  HEOJArONpPUATHBIC | CTAHIIMIO, IVIEMEHHYIO pepmy,
JKMBOTHBIX 4TOOBI 00CCIIEYNTh HAIEKHOCTD JJAHHBIX | DKOJOTMYECKHE MOCJIEJICTBUSA | COPTOUCIIBITATENbHBIN YYACTOK, |

Y JOCTOBEPHOCTh OOBSICHEHU I NpeANpUHUMAEMbIX  JCHUCTBUH U | TEIUIMYHOE XO34HUCTBO,

npenoTBpamare ux. [IpodmuHuMyM: | 1abopaTophIo arpOyHHUBEPCHTET:
WHTEpEeC K pa3IuyHbBIM  cdepaM | WM HAyYHOTO IIeHTPa)
npohecCuOHATBHON eI TeIIbHOCTH,
YMEHHECOBEPIIaTh 0CO3HAHHBIN BEIOOD
Oynymieit npodeccuu u
peann30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUIaHBI. OCYIIECTBIIATH
IIeJICHAIIPABJICHHBIN TIONCK TIepeHoca
CpPEeICTB W CHOCOOOB JECWCTBUS B
po(heCCHOHANBHYIO CPENy

33 | buorexHonorus [Ipennarate waM OLEHUBATH CIIOCOO Cnoco6GHOCTh HCIIOJIE30BaTh
KaK OTpacib Hay4HOT'O UCCJIEOBAHUSI TAHHOTO nproOpeTacMble npu HU3YUYEHUU
MIPOU3BOJICTBA Bompoca. OCyIIeCTBIATH Omoyorny 3HAHWS W YMEHHUS TIpU

LIeJICHAIIPABICHHBIN OUCK IEPEeHOCa
CpPEACTB U CIIOCOOOB ACHCTBHSA B
npo¢ecCHOHANBHYIO CPENY; YMETh
MIEPEeHOCUTh  3HAHUS B
MM03HABATENbHYIO U MTPAKTHYECKYIO

pelIeHuH TpoOIeM, CBS3aHHBIX C
palroHaIBHBIM

MPUPOAOTIONB30BaHUEM (coOIIoneHNEe
HpaBWl  TOBENCHUS B  NPUPOIE,
HANPaBJICHHBIX  HAa  COXpaHCHHE




00J1aCTH KU3HEICATCILHOCTH. paBHOBECHS B JKOCUCTEMaX, OXpaHy
OnuchIBaTh M OIIEHUBATH CIIOCOOBI, BHJIOB, DKOCHCTEM, OHOChEpEI).
KOTOPBIC UCTIONB3YIOT YUEHBIE, YTOOBI
00ecnevnTh HaIEKHOCTh

JTAHHBIX U JJOCTOBEPHOCTHOOhACHCHUIA

34 | Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOBIIO
ITPOTPAMME

* Buzipl 1esTenbHOCTH 10 (POPMUPOBAHUIO (PYHKIIMOHAIBHON rpaMOTHOCTH 00y4YaroImuXcsi CPOPMYIMPOBaHbl HA OCHOBE:
1) ®enepanbHOil 00pa30BaTEIBLHON IPOrPAMMBbI CPEIHETO OOIET0 0OPa30BaHUS

2) ®enepanbHO paboyeil mporpaMMbl CpeiHEro oo1ero oopazoBanus. buonorus. ba3zoBelil ypoBeHb

3) OCHOBHBIX MTOJIX0JI0B K (POPMUPOBAHHIO €CTECTBEHHOHAYYHOW IPaMOTHOCTH YYaIIUXCsi OCHOBHOM mkoiibl. M.: UCPO
PAOQO, 2019. C. 2-5.

** BocnuTaTeIbHBINM KOMITIOHEHT, MPOGOPUEHTAIMOHHBI MUHUMYM C(HOPMYJIMPOBAHBI HA OCHOBE:

1) denepanbHOI 00pa30BATEIIBLHON MPOTrpaMMBbI CPETHETO O0IIEro 00pa3oBaHuUs

2) ®enepanbHO paboyeil mporpaMMbl CpeiHero oomero oopazoBanus. buonorus. ba3zoBelil ypoBeHb

3) Ilucema Munnpocemienus Poccun ot 01.06.2023 Ne AB-2324/05 «O BHenpenun Ennnol Moenu npodeccruoHalbHON
opueHTanuu"(BMecte ¢ "MeToan4ecKuMy peKOMEHAAIMSIMU TI0 pealn3anny MpoPOopueHTAMOHHOTO MUHIMYMa JIJIs
oOpasoBarenbHbIX opranu3anuii Poccuiickoit deneparu, peaau3yronmx 00pa3oBaTeIbHbIC TPOTPAMMbl OCHOBHOTO OOIIIETO
U cpenHero oomero oopazoBanus’, "MHCTpyKIKel 10 MOATOTOBKE K pean3aiuu Ipo(GOoprueHTAIlMOHHOT0O MUHIMYMA B
00pa30BaTeNbHBIX OPTaHU3ALMIX CYOBEKTa



