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HOACHHUTEJIBHAS 3AITMCKA

[Ipu pa3paboTke mporpaMMsl 1o GHOIOTUH TEOPETHUYECKYIO OCHOBY JJIsl OIPEACICHHUS TOAX0J0B K (GOPMUPOBAHUIO COAEPKaHUs yueOHoro npeamera «bromorus»
cocTaBuiy: KoHuentyaubHble nonoxkeHns PI'OC COO o B3aumMo00yCIOBICHHOCTH LeJIeH, COAepKaHusl, Pe3ynbTaToB 00y4YeHUsl U TpeOOBaHUI K YPOBHIO MOATOTOBKU
BBIIYCKHUKOB, MOJOXEHUS 00 OOMHMX LEsIX W MPUHLUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CpeiHero obmero oOpa3zoBaHusi B Poccuiickoit
Denepanny, a TaKKe MOJIOKEHUS 0 crienuduKe ONOJI0ruy, e€ 3HaYeHUHU B IIO3HAHUH KHUBOI MPUPOIBI M 00eCIeueHHH CYILIECTBOBAHMUS YeJI0BEYeCKOro oomecTBa. CormacHo
HA3BAaHHBIM IOJIOKECHUSIM, OTIPeieIeHbl OCHOBHBIE (DYHKIIMH TPOrPaMMBbI IO OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o 6uosoruu AAET MpeACTaBICHUE O LEsX, 00 001Iell cTpaTerni 00y4yeHus, BOCIIUTAHUS M Pa3BUTHUS 00yUYaIOMINXCS CPEACTBAMU YI€OHOTO ITpeAMETa
«buonorus», ompenenser o0s3aTeNbHOE MPEAMETHOE COJEpKAaHUE, €ro CTPYKTYpY, paclpelefieHHne Mo pasfeliaM U TeMaM, PEKOMEHIYEMYIO IOCIeI0BaTEIbHOCTh
H3ydeHHs Y4eOHOTO Marepuana ¢ y4€TOM MEKIpPEAMETHBIX W BHYTPHIIPEAMETHBIX CBsI3€H, JIOTMKM 00pa30BaTeNbHOrO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuxcs.

B mporpamme 1o OHONOTHH TakXe YYHUTBHIBAIOTCS TPEOOBAaHMS K IUIAHHMPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM M TPEJAMETHBIM pe3ylibTaraM OOydYeHUs B
(hOpMHUPOBAHUHU OCHOBHBIX BUJIOB yUeOHO-TI03HABATEILHOMN IEATEIIbHOCTH/YU€OHBIX JCHCTBHI 00YYatoOLUXCs 110 OCBOSHHUIO COJICPKAHKUS OMOJIOIHUECKOTr0 00pa30BaHUsL.

B mporpammve mo 6monormm (10-11 kmaccel, 6a30BbIif ypOBEHB) pealiM30BaH NPUHIUI NPEEMCTBEHHOCTH B W3y4eHWH Owonoruu, Ojaromaps demy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA PAa3BUTUE 3HAHUM, CBS3aHHBIX C (QOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IIEGHHOCTHBIX OPHEHTAIUN JTUYHOCTH,
9KOJIOTUYECKOTO MBIIIICHHS, IPECTABIEHUI 0 3J0POBOM 00pase >KM3HMU M OepeXHBIM OTHOIICHHWEM K OKpY’Karomei mpupoaHoii cpeze. [loaToMy Hapsaxy ¢ u3ydeHuem
0011e0MOTOTHYECKUX TEOPH, a Tak)Ke 3HAaHUH O CTPOEHUH >KMBBIX CHCTEM PAa3HOTO paHra M CYUIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOIECCOB B MPOTpaMMe IO
Omonorny yzeneHO BHHMAHHE HCIIONB30BAHHUIO MOMYyYEHHBIX 3HAHMM B IMOBCEIHEBHOW JKM3HM ISl PEUICHWS NPUKIAAHBIX 3a/1ady, B TOM 4YHCIe: MPO(UIaKTHKU
HACJIC/ICTBEHHBIX 3a00JIeBaHUH YEJIOBEKa, MEIUKO-T€HETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHMS SKOJIOTHYECKH II€JI€CO00pa3HOr0 IIOBEACHUS B OKPYXKArOLIEH
IIPUPOAHON cpele, aHaau3a BIMSIHUS XO3AHCTBEHHOH [EATEIbHOCTH 4YEJIOBEKAa HAa COCTOSHHE IPUPOAHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHHUMAaHMA K
IIPUKJIAHONW HAIPaBIEHHOCTH y4eOHOro mpeamera «buomorus» MmpoAMKTOBaHO HEOOXOAMMOCTBIO OOECIEYEeHUsl YCIOBUHM Ui PELIEHUS ONHOW M3 aKTyaJbHBIX 3a/ad
LIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHuUs, KOTOpas mpennosiaraeT (OpMUpOBaHHME Yy OOydaIOIIMXCA CIIOCOOHOCTH aJalTHUPOBATHCS K H3MEHEHUSAM JUHAMHUYHO
Pa3BUBAOILETOCS COBPEMEHHOI'O MHUDA.

buosnorns Ha ypoBHE cpemHero obmero oopa3oBaHUs 3aHMMAaeT BakHOe MecTo. OHa obecnieunBaeT GOpMUPOBAHKE Y O0YUJAOIMINXCS TIPEICTABICHUN O HAyIHOMN
KapTHHE MHpa, pacliupsieT 1 0000111aeT 3HaHUs 0 )KUBOU IPUPOJE, €€ OTIMYUTENbHBIX IPU3HAKaX — YPOBHEBOH OpraHU3alM1 U 3BOJIIOLUH, CO3AET YCIIOBUS [UIS: TO3HAHUS
3aKOHOB >KHBOH PUPOABL, POpMUpPOBaHUS (PYHKIMOHAIBHON I'PAMOTHOCTH, HABBIKOB 3710POBOI0 U 0€30I1acHOro 00pa3a KHU3HHU, IKOJIOTMYECKOT0 MBIIIJIEHUS], IEHHOCTHOI'O
OTHOUICHUS K KUBOH MPHUPOJIE U YETOBEKY.

Bosnbiioe 3HaueHne OMOI0THs UMEET TaKXKe IS PEIICHHs BOCTIMTATENbHBIX M Pa3BUBAIOLINX 3a/1a4 CPEAHEro o01ero o0pa3oBaHus, CONUANN3ANHI 00yJaroIuXCs.
Wzyuenune Ouonorum obecrednBaeT yciaoBUs A (POPMHUPOBAHUS MHTEIICKTYyaJbHbIX, KOMMYHUKAIIMOHHBIX M MH()OPMAIMOHHBIX HaBBIKOB, 3CTETHYECKOH KYyJIBbTYDHI,
CIOCOOCTBYET MHTErpanyy OMOJOTMYECKHX 3HAHWN C MPEACTABICHUSAMH W3 OPYTHMX y4eOHBIX NPEIMETOB, B YaCTHOCTH, (HU3UKH, XMMUU U reorpaduu. Hazpanubie
MOJIOXKEHUSI O MpPeAHa3HAYeHUH y4yeOHoro npeamera «buomorus» cocTaBuiId OCHOBY AJIsl ONpPEENICHHS IOAXOAOB K OTOOPY U CTPYKTYPHPOBAHHIO €r0 COAEPIKAHMS,
MIPEICTABIEHHOI0 B IPOrpaMMe 1o OHMOJIOTHH.



OT10op conepxxanusi yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C MO3MLUI KyJIbTYpOCOOOPAa3HOrO MOAXOA, B COOTBETCTBUHU C KOTOPHIM
o0yyaromnecs JOKHBI OCBOMTh 3HAHUS M YMEHUS, 3HAUUMBble 1711 OpMUPOBaHUA 0OLIEH KyJIbTYpPbI, ONPEACIIIONIIE aJeKBaTHOE TOBEICHUE YEJIOBEKA B OKPY KaIOIIEH
TIPUPOTHON Cpefie, BOCTpeOOBAaHHBIC B MIOBCETHEBHOMN XKU3HH M MPAKTHIECKON AesaTenbHOCTH. Oco00e MECTO B ATOW CHCTeME 3HAHWH 3aHUMAIOT DJIEMEHTHI COMIePIKaHMS,
KOTOpbIE CIy’KaT OCHOBOM s (OPMHPOBAaHMUS NPEACTABIEHHH O COBPEMEHHOM €CTECTBEHHO-HAyYHOHW KapTHMHE MHUpPAa WU LEHHOCTHBIX OPUEHTALMSAX JHMYHOCTH,
CIOCOOCTBYIOMINX TYMaHU3AIUN OHOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHHE CoAepKaHUs y4eOHOTO MaTepHaia B IporpaMMe o OMOJIOTHH OCYILECTBIICHO C YYETOM IIPUOPUTETHOTO 3HAUEHHS 3HAHUH 00 OTIIMYUTENBHBIX
0COOEHHOCTSX )KUBOU MPUPOJIBL, O €€ YPOBHEBOIM OpraHU3alMU U SBOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpe Y4eOHOTO NpeaMeTa « buonorusy» BeIIeNeHbI CIIEAYIOINe
coJiep>kaTenbHble TMHUK: «buojorus kak Hayka. MeToapl Hay4HOro mo3HaHus», «Kierka kak Omosnorudeckas cucrema», «OpraHusm Kak OHOJIOTHYECKas CHCTEMay,
«Cucrema 1 MHOr0o0pasue OpraHuyecKoro MUpay, « IBOIOLHS YKUBOW TPUPOIBD», « DKOCUCTEMBI H IPUCYILUE UM 3aKOHOMEPHOCTI.

Henp nzydenust yaeOHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE — OBIIaJCHUE OOYYalOUIMMUCS 3HAHUAMH O CTPYKTYPHO-(QYHKIIMOHAJIBHON OpraHH3anuu
KHUBBIX CUCTEM Pa3HOTo paHra W mpuoOpeTeHHe YMEHWH HCMOJIb30BaTh TH 3HAHUS Ul IPAMOTHBIX JIEHCTBUII B OTHOLIEHWH OOBEKTOB KMBOW NMPHUPOJIBI U PEIICHHUS
Pa3NUYHBIX )KU3HEHHBIX MPOOJIEM.

Jocrtmxenne nenn nzydeHus yaueoHoro npeamera «buonorusa» Ha 6a30BoM ypOBHE 00ECTIEUUBACTCS PELUICHUEM CIEAYIOUINX 3a/1a4:

OCBOCHHE O0YYaIOUIMMUCS CHCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOPHAX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3axX, MpaBuilax, CIyXKalliuX OCHOBOH Ui
(hopMHpOBaHUs TPEACTABICHUNA O €CTECTBEHHO-HAYYHOH KapTWHE MHpa, O METOAAaX HAYYHOrO MO3HAHMS, CTPOCHHH, MHOTOOOpasHH M OCOOCHHOCTSX >KUBBIX CHCTEM
Pa3HOro YPOBHs OpraHU3all{, BBIAAIOUINXCSI OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

(dopmupoBaHme y 00y4aromuXcsl NO3HABATEIbHbBIX, HHTEIJICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B MpoLecCe aHANIN3a JaHHBIX O MyTSAX Pa3BUTHs B OMOJIOTHH
HAay4HBIX B3IJIAJ0B, UAECH U MOAXOI0B K U3yUEHHIO )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpraHU3aliy;

CTaHOBJICHHE Y 00y4alomuxcs o01ei KyIbTypbl, QyHKINOHATBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATDH SIBJICHUS OKPY’KAIOIIEr0 MUPA )KUBOH
MIPUPOJIbl HA OCHOBAaHUM 3HAHUH U OMBITA, TOJyYEHHBIX MPU U3yUYEHUH OMOJIOTHH;

¢dbopmupoBaHue Yy 00yUaromuXcss YMEHUH WILTIOCTPUPOBATh 3HAUCHHE OMOIOTUYECKUX 3HAHUHN B MPAKTUYECKOH AEATENFHOCTH YelIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEMIIMHCKUX TEXHOJIOTHI U arpOOHMOTEXHOJIOTUI;

BOCHHUTaHNE YOSKIEHHOCTH B BOZMOKHOCTH TIO3HAHHUS Y€JI0BEKOM JKMBO MPHUPOIBI, HEOOXOAUMOCTH OepeXHOTO OTHOILICHHS K HEel, COOTIOACHNS ITHYECKUX HOPM
IIPU IPOBEJCHUN OMOJIOTMYECKUX UCCIIEAOBAaHU;

OCO3HAHUE [IEHHOCTH OMOJIOTMYECKUX 3HAHUH AJIS1 TOBBIILIEHNS] YPOBHS 9KOJIOIMYECKOH KyJIbTYpBI, U1l GOPMUPOBAHHS HAYYHOI'O MUPOBO33PEHHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCETHEBHOM KU3HU /IS OLIEHKH TOCIEICTBUI CBOEH NeATEIbHOCTH MO0 OTHOIICHUIO K OKPYKaIoIIeH cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, 00OCHOBAaHHE U COOIIIO/IEHIE Mep MPO(PHUIAKTUKN 3a00ICBaHHA.

B cucreme cpennero obmiero obpasoBanust «bronorus», uydaemas Ha 6a30BOM ypOBHE, SIBIAETCS 00sS3aTeNbHBIM y4eOHBIM HMPEAMETOM, BXOISIIUM B COCTaB
npeaMeTHoi obnactu «EcrecTBeHHO-HAYYHBIE TIPEAMETHI».

s mzydenus 6ronorny Ha 6a30BOM YpOBHE CpellHeTo o01ero oopasosanus orsoantcs 68 dacos: B 10 kmacce — 34 waca (1 gac B Henmenro), B 11 ximacce — 34 gaca
(1 gac B HexemO).



COJAEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka (4 yaca)

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUECKUMU U IPYTHMHU €CTECTBEHHBIMU HayKaMu, ritocodreit, STUKOH, SCTETUKON
mpaBoM. Posb Ononoruu B pOpMHpPOBAaHUH COBpEMEHHON HayYHOU KapTUHBI MUpa. CHcTeMa OMOJIOTHYECKUX HayK.

MeTo/p1 TO3HAHWS )KUBOH MPUPOEI (HAOTI0IeHHe, SKCIIEPUMEHT, OIMCaHe, U3MEPEeHNe, KITacCU(UKaIUs, MOIeTUPOBaHIEe, CTATUCTHIECKas 00paboTKa
JIAHHBIX ).

JemMoHcTpanum:

oprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, Ix. Yorcon nu @. Kpuxk.

Tabmurp! 1 cxembl: «MeTOoJTbI TO3HAHMSI JKUBOW MTPUPOJIHD».

JlabopaTopHbIe 1 MpaKTHYecKUe padoThI:

[Ipaxtrueckas pabota Ne 1. «Vcmonb30BaHue Pa3TUIHBIX METOIO0B IIPH U3YICHUHN OHOIOTHIECKHX OOBEKTOBY.

Tema 2. 7Kuble cuctembl U X opranusanus (1 yac)

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT H3ydeHns 0roaorui. OTINYIHe )KUBBIX CUCTEM OT HEOPTaHUIECKOH MMPUPOIHI.

CaoiicTBa OMocHcTEM H UX pasHOOOpa3ue. Y POBHU OpraHU3aIi OMOCHUCTEM: MOJICKYIISIPHBINA, KIIETOYHBIH, TKAHEBBIA, OPraHU3MEHHBIN, TOMYJISAIHOHHO-
BHJIOBOH, SKOCUCTEMHBIN (OMOT€0IIeHOTHYECKUH ), OMochepHbIit.

JdeMoHcTpanuu:

Tabmurs! u cxeMbl: « OCHOBHBIE TTPU3HAKH KU3HU», « Y POBHU OPTaHU3AIlUHU KUBOU TPUPOIBD».

O6opynoBanue: mojens moiekynbsl JJHK.

Tema 3. XuMnueckuii coctab u cTpoenue kjietku (15 yacon)

XVWMUYECKHIA COCTaB KIETKH. XUMHYECKUE 3JIEMEHTHI: MAKPOIJIEMEHThI, MUKPO3JIeMeHTHI. Bojia 1 MuHepallbHbIE BElllecTBa.

OyHKIMY BOJIBI 1 MUHEPAIBHBIX BelllecTB B KieTke. [loanepkanue ocMoTu4eckoro Oaganca.

Benku. CoctaB u cTpoeHne OEIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezamMeHuMble ¥ 3aMEHUMbIE aMHUHOKHCIIOTHI. AMMHOKHCIOTHBIM COCTaB.
VYPpOBHU CTPYKTYpHI OEITKOBON MOJIEKYJIbI (TIEpBUYHAs, BTOPHUYHAS, TPETHYHAS W YETBEpTHYHAA CTPYKTypa). XMMHUYECKHE CBOHCTBa OenkoB. buonormyeckue
(GyHKIUHN OEITKOB.

depmenTsl — OHonornyeckue karanuzatopsl. CTpoeHne GpepMeHTa: akTHBHBIH IIEHTD, cyOcTpaTHas crieniuduaHocts. Kopepmentsl. Butamunbt. OTiamyust
(epMEHTOB OT HEOPTaHUYECKHUX KaTAIN3aTOPOB.

VYrieBoabl: MOHOCAXapH bl (TJIF0K03a, prub03a 1 Je30KCHpr003a), TucaxapH bl (Caxapo3a, JJaKT03a) U MoJicaxapu bl (KpaxMai, TIMKOTEH, eJUTI003a).
Bronoruueckue GpyHKIMN YTIEBOIOB.

Jlununer: tpurmunepunsl, docdonumuasl, crepounsl. [ uapodmasHO-THAPOhOOHEIE CcBOMcTBAa. buonmormdeckue ¢yHkun aunuaoB. CpaBHEHHE
VTJIEBOJIOB, OCITKOB U JIMIIUJIOB KaK UCTOYHUKOB SHEPTHH.



Hyxnennorsie kucnotsl: JIHK n PHK. Hykineotnasr — MoHOMEpHI HYKIIEMHOBBIX KucoT. Ctpoerne n ¢pynknnun JIHK. Ctpoernne u ¢pynkuun PHK. Bunbr
PHK. AT®: crpoerne u QpyHKIHH.

HuTonorus — Hayka o kieTke. Kiterounas Teopust — mpuMep B3aUMOICHCTBUS HJIeH U (aKTOB B HAYYHOM IMO3HAHUHU. METO bl H3yUeHUsSI KISTKH.

KreTka kak mienoctHas xuBas cuctema. O0Iye Mpu3HaKy KIETOK: 3aMKHYTas HapyHas MemOpana, monekynsl JIHK kak reHeTndeckui anmapar, cucreMa
cuHTe3a Oernka.

Tunsl KIETOK: dyKapuOTHUYECKas U NpokapuoTHdeckas. OCOOSHHOCTH CTPOCHUS MPOKapHOTHYeCKOH kieTku. KietouHas creHka Oaktepuid. CTpoeHUe
dyKapuOTUYECKOW KIeTKH. OCHOBHBIC OTIIMYUS PACTUTEIBHOM, )KUBOTHOMN M IPUOHON KICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJICTOYHAS CTCHKA, IIIMKOKAIMKC, uX QyHKIun. [Inasmarndyeckas memOpaHa, e€ cBoiicTBa u ¢yHkimu. [{uromnazma
u e€ opranoupl. OqHOMeMOpaHHbIe opraHoub! kietku: DI1C, annapat ['ob 1Ky, JIn30coMEl. [101yaBTOHOMHBIC OPTaHOU B! KIIETKUA: MUTOXOHIPHH, TUTACTHIBL.
[Mpoucxoxkmenne MUTOXOHAPUN W Tactui. Buapl minactun. HememOpaHHBIE OpraHOWMIBI KJIETKH: PUOOCOMBI, KICTOYHBIN IEHTP, ICHTPUOIHU, PECHUYKH,
KIYTUKH. DyHKIIMYA OPraHOUIOB KIETKH. BriatoueHus.

SAnpo — perynsaTopHbIii IEHTp KiIeTKH. CTpoeHue spa: aaepHas 000I04Ka, Kapruoria3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMEI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanuu:

[Hoptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. Ulneitnen, P. Bupxos, . Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bap.

Huarpammel: «Pacnipenienenre XUuMHUECKUX AIEMEHTOB B HEXKUBOU Npupoae», «PacnpeneaeHue XuMUIECKUX 3JIEMEHTOB B )KUBOH IPUPOJIEY.

Tabmunpl u cxemsl: «llepuomuyeckas TabnuIa XUMHUUECKUX 3IEMEHTOBY», «CTpOeHUE MOJEKYIbI BOJbD», «brocuHTes Oenka», «CTpoeHUE MOJEKYIIbI
Oenxa», «Ctpoenue Gepmentay, «Hyknennossie kucnotsl. JTHK», «Ctpoenne monexyisl ATD», «CTpoeHne 3ykapuoTHIECKOH KieTKn», « CTpoeHUEe ;KHBOTHON
KIIETKI», «CTpOEHUE PACTUTEIBLHOUN KIETKI», «CTpOCHUE MPOKAPUOTHIECKOUN KIeTKI», « CTpOCHHUE Sapa KIETKI», « Y TIAEBOAB, «JIUMUIbD.

O0bopynoBaHue: CBETOBOH MHKPOCKOI, 000pYyJI0BaHKE Ul MPOBEICHHUS HAOIIOACHHUH, U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIpENapaThl pacTUTENbHBIX,
’KUBOTHBIX U OAKTEPHUATBHBIX KIIETOK.

JlaGopaTopHble M MPAKTHYECKUE PA0OTHI:

Jlaboparopnas padota Ne 1. «/3ydeHne KaTaTUTHYECKOM aKTUBHOCTH (DEPMEHTOB (Ha IpUMEepe aMUIIa3bl UM KaTajla3bl)y.

JlaGoparopHas pabora Ne 2. «HM3yueHne cTpoeHHs KIETOK PACTEHUH, )KMBOTHBIX M OaKTEPHi MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENapaTrax U ux
OTIHCaHHE.

Tema 4. ’KuzHeaesiTeJbHOCTD KJIeTKH (13 yacoB)

OOMeH BeIIeCTB, WM METa00I3M. ACCUMUIIAIINS (TUTACTUICCKUN OOMEH) M TUCCUMUIIAIINS (PHEPTETHIECKUit 0OMEH) — ABE CTOPOHBI €IMHOTO IIpoliecca
MeTabonm3ma. Poik 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTUHU B MOHUMAaHUN MeTabO0In3Ma.

Tuns! oOMeHa BemIecTB: aBTOTPOHBIN 1 TeTepoTpodHBIiA. Pob hepMeHTOB B 0OMEHE BEIIECTB U MTPEBPAIICHUN YHEPTHUH B KIIETKE.

dotocunaTe3. CBeToBas M TeMHOBas ¢asbl GporocuaTesa. Peakiuu dporocunTesa. IdHeKkTUBHOCTh (hoTOoCHHTE3a. 3HAUeHNE (POTOCHHTE3a IS KH3HU Ha
3emiie. Biimsiaue ycmoBuii cpeapl Ha GOTOCHHTE3 M CITOCOOBI MOBBIMIEHHS €0 MPOAYKTUBHOCTH y KYJIbTYPHBIX PACTEHHI.

XemocuHTe3. XeMOCHHTE3UpYoIre OakTepun. 3HaYeHHEe XeMOCHHTEe3a JJIs )KU3HU Ha 3eMiie.



DHepreTudecknii oOMeH B KieTke. PacmierieHne BemiecTB, BBIACICHHE M aKKyMYJIMPOBAHWE JHEPTHH B KJIETKe. DTaIlbl HEPreTHYECKOTO OOMeHa.
I'mukonus. bpoxkenue u ero Buasl. KucinopogHoe okucieHue, Wi KieTogHoe Apixanne. OxkucnurenbHoe pochopunupoBanue. P HeKTHBHOCTh SHEPTETHYECKOTO
oOMmeHa.

Peakuun matpuunoro cunresa. ['enermueckas nHpopmarnus u JJHK. Peanmszanms reHernueckoii nHpopManuu B KieTtke. | 'eHeTH4eckuid KOJ M €ro
cBoiicTBa. Tpanckpunuus — matpuunbelid cuare3 PHK. Tpancnauus — 6uocuntes Oenka. Oransl Tpancasiund. KogupoBanue amMmuHOKucHoT. Pons pubocom B
OnocuHTE3e OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitust BupycoB (. M. VBanoBckmii). OCOOCHHOCTH CTPOCHUS W KU3HECHHOTO ITUKJIA BUPYCOB.
Bakrepuodaru. bonesnn pacTeHuil, )KUBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoneduuunta dyenoBeka (BUY) — BozOyautens CIIM/a.
OO0paTHas TpaHCKPUIIIHUS, peBepTaza u uHTerpasa. [Ipoduakruka pacnpocTpaHeHUs] BAPYCHBIX 3a00JICBAaHUM.

JdemoHcTpanum:

[oprpetsr: H. K. Konbuos, . . UBanosckuii, K. A. Tumupsizes.

Tabmuret 1 cxemsbr: « Tumbl nutanus», «MeTtadomuzmy», «MUTOXOHIPUS», « DHEPTeTHIEeCKH 00Men», «Xoporuiacty, «Dotocuutesy, «Ctpoenue JJHK»,
«Crtpoenne u (yHKIHOHUpOBaHHE TeHa», «CuHTe3 Oenka», «[ eHermueckuil koay», «Bupycel», «bakrepuodaru», «CTpoeHUEe W KU3HEHHBIH IMKI BUpYca
CII1/la, 6akrepuodarar, «Permmukanus JJHK».

Ob6opynoBanue: Monenu-amuInkanun «Y noenne JJHK u tpanckpurnmnsy, «brnocunTes 6emka», « CTpoeHHe KIETKI», MOACNb CTPpYKTYpsI JIHK.

Tema 5. PasMHOKeHNe M1 HHAUBUAYAJIbLHOE Pa3BUTHE OPraHu3MoB (9 yac)

KieTouHbId MK, WK )KU3HCHHBIH nUKI KieTku. MaTepdasza u muros. IIporecchl, nmpoTekaroiiue B uaTepdase. Perumkanus — peakius MaTpuIHOro
cunre3a JIHK. Ctpoerne xpomocoM. XpOMOCOMHBIN HAOOP — KapHOTHUIIL. JIUTUTONIHBINA ¥ TaIUTOMIHBIN XpOMOCOMHBIE Ha0ophl. XpoMaTuasl. LluTomorudeckue
OCHOBBI Pa3MHOXKCHHSI 1 HHIUBUTyJIGHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetku — Muto3. Ctaguu muto3sa. [Iponeccsl, IpoucxXoasniiue Ha pa3HbIX CTausAX MUTO3a. buosornyeckuid CMbICII MUTO3a.

[Iporpammupyemast ruOeh KISTKA — arorTo3.

DopMBl pa3MHOXKEHHSI OPTraHU3MOB: OecIioyioe W MoJIoBoe. Buapl 6ecronoro pa3MHOKEHUS: IeJICHHe Ha/IBOE, IIOYKOBAHNE OJTHO- M MHOTOKJIETOYHBIX,
criopooOpazoBaHue, BEreTaTUBHOE pa3MHOXeHHe. MIcKyccTBeHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYSHHUE /IS CENEKITUH.

[TonoBoe pa3MHOXKEHHUE, ET0 OTIUYHS OT OECIOIOTO.

Meiio3. Cranuu Meiio3a. [Ipoueccsl, mpoucxoasmme Ha cTaausx meiosa. [loBenenue xpomocoM B Mmeitoze. Kpoccunrosep. buonornueckuil cMbica U
3HauYeHHUE Meno3a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KHBOTHBIX. [10JIOBBIC *kKeNe3bl: CEMEHHUKA W SUYHUKHA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CIepMaro30u], AHIEKIeTKa) — cliepMaTorene3 M oBoreHe3. OCOOCHHOCTH CTPOEHHS SHIEKIETOK U crepMaro3ouaoB. OIUIOA0TBOpEHHE.
ITapreHorenes.

WunuBuayansHoe pa3BuThe (OHTOTEHE3). DMOPHOHANBHOE pa3BUTHE (IMOpUOTEHe3). JTambl SMOPUOHANBEHOTO Pa3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX:
npoOieHue, racTpyisims, opranoreHes. [locTaMOpruoHansHOE pa3BuTHE. THIBI TOCTAMOPHOHATIBHOTO Pa3BUTHS: MPAMOE, HENMpsAMoe (JTMYUHOYHOE). Biusaue
cpefibl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC YPOACTBA.

Poct u pa3Butie pactenuii. OHTOreHE3 I[BETKOBOT'O PACTEHHS: CTPOSHHE CEMEHH, CTAJNH PAa3BUTHSL.



JdemoHcTpanum:

Tabmumpt 1 cxembl: «DOPMBI Pa3MHOXKEHHSI OPTaHU3MOBY», «J[BOWHOE OILTOOTBOpPEHHE y IBETKOBBIX pACTeHHI», «BereraTHBHOE pa3MHOXKEHHE
pacteHuit», «Jlenenue xinetku Oakrepuii», «CTpOCHHE MOIOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Kierounsrit mukm», «Pemmukamus JTHK», «Murtosy,
«Meito3y, «IIpssMoe u HenmpsIMoe pa3BUTHEY, «['aMEeTOreHe3 y MIEKOMUTAIOIIUX U YeJIOBEKa», « OCHOBHBIE CTAIUN OHTOI'€HE3a».

O06opynoBaHue: MHUKPOCKON, MUKporpenapaTel «CiepMaTo30uabl MIEKOHTAOMIET0», «SIMIeKIeTka MIIEKONUTAEeroy, «KapuokuHes B KieTkax
KOpEIIIKa JIyKay, MarHATHAas MOZeIb-anriukaius «Jlenenue knetkn», moaens JIHK, moxens Metada3HO XpOMOCOMBL.

JlabopaTopHbIe 1 MPpaKTHYeCKHe Pa0OThI:

Jlaboparopnas pabota Ne 3. «HabnroneHne MuTO3a B KIIETKaxX KOHYMKA KOPEIIIKA JTyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparophas padorta Ne 4. «M3ydeHne CTPOCHHS MOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacJjie1cTBEHHOCTh U M3MEHYNBOCTHL OpPranu3mos (20 yacos)

[Ipeamer u 3amauu reHeTuku. Vctopusi pa3BUTHS TeHETUKH. Poibh HUTOIOTMU M SMOPHOJIOTUHA B CTAHOBJICHHHM TE€HETHUKHU. BKiam poccuiickux u
3apyOeKHBIX YYEHBIX B pa3BUTUE T'CHETUKU. MeTONbl TEHETHUKU (TMOPHI0JOTHYCCKHM, IIUTOTEHETHYECKUH, MOJIEKYJIIpHO-TeHeTHueckuii). OCHOBHBIC
TeHETHYECKHE MOHATHA. | eHeTHuUecKass CHMBOJIMKA, UCIIONIb3yeMasi B CXeMaX CKPEIIMBAHHM.

3aKOHOMEPHOCTH HaclleI0OBaHUs MPU3HAKOB, ycTaHOBJICHHBIE [. MeHaenem. MoHOTHOpUIHOE CKpelIMBaHue. 3aKOH eTUHO00pasusi THOPHIOB TIEPBOTO
nokosienust. [IpaBuno moMuHUpOBaHUS. 3aKOH PacHICIUICHHS MPU3HAKOB. [ umore3a unctoThl rameT. [loHOe U HEMOMHOE TOMUHUPOBAHHUE.

JurunOpuaHoe CKpemmBaHUE. 3aKOH HE3aBHCHMOIO HACJEJIOBAaHMUS MPU3HAKOB. llUTOreHeTnueckne OCHOBBI AWUTHOPHIHOTO CKPEIIUBAHUS.
AHanm3upyroliee ckpermpanre. Vcrnonp30BaHie aHATU3UPYIONIET0 CKPEIIUBAHUS IS OMIPE/IeIeHUs] TEHOTUIIa 0cO0H.

CueruieHHOe HaclenoBaHHe npu3HakoB. Pabota T. Moprana mo CIEmIEHHOMY HaclelIOBaHHIO TeHOB. HapylieHwe clieruieHust TeHOB B Pe3yJbTare
KPOCCHUHIOBEpA.

XpomocoMHas TeOpHs HACIEACTBEHHOCTU. | eHeTHYEeCKUE KapThl.

I'enernka mona. XpoMOCOMHOE OMPECICHHUE TT0J1a. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI€ U TeTeporaMeTHbie opranu3Mel. HacrnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C TIOJIOM.

W3menunBocTh. BUbl M3MEHUMBOCTU: HEHACJTEACTBEHHAs M HacjieAcTBeHHas. Poib cpensl B HEHACIEACTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTHKA
MOIM(DUKAIIMOHHON W3MEHYMBOCTH. BapuallmoHHBIH psjl U BapuannoHHas kpuBas. Hopma peakiuu npusHaka. KoauuecTBeHHbIE U KAYSCTBCHHBIC TIPU3HAKU U
ux HopMa peakiuu. CBOCTBa MOTU(UKAIIMOHHON H3MEHUYUBOCTH.

HacnencrBennas, WM reHOTUITHUYECKAs, W3MEHYMBOCTh. KOMOWHATHBHAasS HM3MEHUYMBOCTH. Mei03 M TOJIOBOM MPOILECC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallMoHHAas U3MEHYMBOCTh. Kiaccudukalys MyTaluii: reHHbIC, XpPOMOCOMHbBIC, TeHOMHbIC. YacToTa ¥ HpUYMHBI MyTanuid. MyTarcHHbIC
(axTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacleAcTBeHHOM n3menunBoctu H. U. BaBuiosa.

BuesiepHas HacneICTBEHHOCTh U M3MEHUHUBOCTb.

I'enernka denmoBeka. Kapwotum demoBeka. (OCHOBHBIE METOABI TCHETUKHM UYEJIOBEKAa: TEHEAJOTHYCCKUH, OJM3HEIOBBIM, ITUTOTCHETHYCCKUM,
OMOXUMHYECKUH, MOJICKYJIIpHO-TeHeTHUeckuii. CoBpeMEeHHOE oIpe/ieliecHue TeHOTHIIA: ITOJTHOTEHOMHOE CEKBEHHPOBAHKE, TEHOTHITMPOBAHUE, B TOM YHCIIE C
nmomompto IT1[P-ananm3a. HacnencTBeHHbIe 3a00eBaHNs YeOBEKa: TeHHbIE 00JIe3HU, 00JIC3HH C HACICACTBECHHOW MPEaPaCcIIONOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. Comarnueckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KJIETKH. [IpWHIMIBI 370pOBOTO 00pasa >KU3HH, AMATHOCTHUKH, MPO(HUIAKTUKA U JIEUESHUS



TeHETUYECKNX Ooye3Held. MennKo-TeHeTHIecKoe KOHCYJIbTHPOBAaHNE. 3HAUCHHE MEIWUIIMHCKOW TeHETHKH B TPEJOTBPAIIEHHUH W JCUYESHUH TeHETHYECKHX
3a00JIeBaHUI1 YeIoBeKa.

JemMoHcTpanum:

[optpersi: I'. Mennens, T. Mopras, I'. e ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuii, H. 1. Bauios.

Tabmu1pl u cxeMbl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 [IUTOTeHETHYECKasi OCHOBA», «3aKOH PaCIEIUICHUS H €r0 IUTOreHeTUYeCcKasi OCHOBAY, «3aKOH
YHCTOTHI raMeTy, « lurubpumaHoe ckpermBanmey, «l{uronornyeckie OCHOBBI AUTHOPUIAHOTO CKpEIIMBaHUD», «Meio3y», «B3anMonelcTBUE ajuIeIbHBIX TCHOBY,
«I'eHeTHYECKUE KApThl PACTCHUM, >KUBOTHBIX U UeJIOBEKay, «I eHeTHKa 1mojiay, «3aKkOHOMEPHOCTH HAaClIeOBaHU, CUEIUIEHHOTO ¢ ToJIoM», «KapuoTumnsl yenoseka
1 KUBOTHBIX», «Buapl u3mMeHUnBOCTH», «MonupuKkamoHHas U3MEHYMBOCTEY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnm KpoBu», «MyTanuoHHAs
U3MEHYUBOCTHY.

O6opynoBanue: Moaenu-anuinkanun « MOHOTUOpUIHOE CKpeluBanuey», «HenomHoe momuHUpoBaHuey, «lurubpumaHoe ckpemuBanuey, «llepexpéct
XPOMOCOMY, MUKPOCKOII U MEKponpenapar «/lpozoduiay (Hopma, Mytanuu (GopMbl KPbLILEB M OKPAcKH Tena), repbapuii «I opox moceBHOW.

JlaGopaTopHble M MPAKTHYECKUE PA0OTHI:

JlaGoparopHas padota Ne 5. «3ydeHue pe3yibTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOIO CKPELIUBAHMS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEapaTrax.

JlabopaTtopnas padota Ne 6. «M3ydeHue MoauUKaIMOHHON N3MEHIYNBOCTH, IIOCTPOCHNE BAPHUAITMOHHOTO PsAAa H BapUAITMOHHOW KPUBOW.

JlabopaTtopnast pabota Ne 7. « AHaIN3 MyTalui y Jp030(HITEI Ha TOTOBBIX MHUKPOTIPENIapaTaxy.

[Ipaxtrueckas padora Ne 2. «CocTaBieHre U aHAIA3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexnus opranu3mMoB. OCHOBbI 0M0TeXHOI0rUM (6 Yaca)

Cenexiusi Kak HayKa W Tpolecc. 3apokIeHHne CeNeKInHd W aoMectukanud. Ydenue H. V. BaBumoBa o meHTpax MPOMCXOXKIEHUS W MHOTO0Opa3us
KyJTbTYPHBIX pacTeHUH. LIeHTpHI MPONCXOKIEHUS TOMAITHUX KUBOTHBIX. COPT, TOPO/Ia, ITaMM.

CoBpeMeHHbIE METOIbI CeNIeKIINU. MacCOBBII M HHIUBUAYAIBHBIH OTOOPHI B CENIEKIINU PACTEHUN 1 )KUBOTHBIX. OIIeHKa dKcTephepa. bru3kopoacTBeHHOE
cKpemyBaHue — HHOpuanHT. Yncras nmuausa. CKpeluBaHie YUCTHIX JHHUN. | 'eTepo3uc, niu rudpuaHas cuia. HeponcTBeHHOE CKpeniuBaHue — ayTOPUANHT.
OtnanénHas rubpuamzanus W e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJNy4YeHHE NOJUILTONI0B. [lOCTMKEHUS CeNeKIMH pPACTEHHH, XHUBOTHBIX H
MUKpPOOPTraHU3MOB.

buoTexHomorust kak orpacib MpPoU3BOJACTBA. [ eHHas WHKeHepus. DTtamnbl coznanus pekomOnnantHoi JIHK u Tpancrennsix opranmsmon. Kietounas
unxeHepus. Knerounsie KyapTypbl. MUKPOKIOHAIBHOE pa3MHOXKEeHHE pacTeHul. KioHnpoBaHue BHICOKOTIPOAYKTUBHBIX CENbCKOX03IMCTBEHHBIX OPTaHU3MOB.
Dkonorudeckue u srudeckue mpoodiemMsr. MO — reHeTHdeckr Mo UGUITNPOBAHHBIE OPTaHU3MBL.

HeMoHcTpauuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypus, I'. J{. Kapneuenko, M. ®. Banos.

Tabnuie! U cxeMbl: kKapTa «L{eHTpBI IPOUCX0XKICHNS U MHOTOOOPa3Hs KyJIbTYPHBIX pacTeHUiD», « lopobl JOMaITHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudopuausanus», «Padorer akagemuka M. @. NBanoBay, «[lomumionaus», «O0bekThl OMOTEXHONOTUNY, «KIETOUHBIC KYIBTYPHI H
KIIOHUpOBaHUe», « KOHCTpyHpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH IJI0JI0B M KOPHETIIIOOB AUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHHH, repoapnii « CeabCKOX035IICTBEHHBIE PACTCHHUS.

JlaGopaTopHble M MPAKTHYECKUE PA0OTHI:



Oxckypcusi «OCHOBHBIE METOABI M JOCTIDKEHHS CENIEKIMH pACTeHWH W JKUBOTHBIX (Ha CEJNEKIMOHHYI0 CTaHIWIO, IUIEMEHHYI0 ¢epmy,
COPTOHCITBITATENEHBIA Y9aCTOK, B TEIUNIMYHOE XO3SHUCTBO, JIA0OPATOPHIO arpOYHUBEPCUTETA WITH HAYIHOTO IIEHTPA)».



YueOHO-TeMaTHUYECKHIi IJIaH

Ne n/m Ha3panue TeMbl KoauuecTBO yacos
Bcero N3 aux gabopaTtopHbix | U3 HHUX NPaKTHYECKUX
padoTt padort

1 BBenenue 4

2 OCHOBBI IUTOJIOTHHI 30 2 1

3 PazMmHOXeHME M MHIUBUYATIbHOE Pa3BUTHUE OPraHU3Ma 12 1

4 OCHOBEI '€HETUKHU 15 1 1

5 I'eneTnka dyenoBeka 7 1

6 Htoro 68 4 3




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHMUE 110 BUOJIOI'NU
10 KJIACC

Nomi/m

Pa3znennl, TeMbl
YPOKOB

Jlara
no
IUIAHY

JlabopaTopHble
NpaKTHYeCKHe
padoThI

3aganue HA
A0M

HHpumeyanue

1. BBenenue (4 4.)

buonorus xak Hayka.
MecTo OHOJIOTHH B
CUCTEME HayK.

§1, uaouBHA.
3a7aHus

2 MeTonabl ucciie10BaHU §2, BOMp U 3a1aH
B OMOJIOTHH.

3 CyIIHOCTb KU3HU U §3, Bomp. U
CBOICTBA XKHUBOTO. 3aaHUS

4 YpoBHM OpraHu3aluu 84, uHAMBU.
KHU3HHU. 3a/1aHust

2. OcHoBbl nuToJIoruu (30 4.)

5 [Ipenmer, 3anauu u §5, OTBETUTH Ha
METO/bl LIUTOJIOTUH. BOITPOCBI.

6 |Knerounas teopus. §5, OCH MOJIOXK.

7 | XMMUYECKUHN COCTaB §6, BOTIp Ha CTp.
KJIETKH. 28.

8 |Heopranumueckue §7,§8, Bomip 1
BEILIECTBA KJIETKHU. 3a/1aH.

9 VYrieBoabl U UX pojb B §9, BOIIpOCHI HA

KUBHECACATCIIBHOCTHU
KICTKHU.

ctp. 37




10  |JIunugst v ux GyHKIUN. §10, Bonp 1

3aJ1aH.

11 |Crpoenue u GpyHKIIUN §11, oTBeTUTH HA
OEJIKOB. BOTIPOCHI Ha

cTpanuiie 46.

12 |HykieuHOBbIE KUCIIOTHI §12, 3ananue Ha
U UX POJIb B KUZHEIEHT. ctp. 53
KJIETKH.

13 |AT®. ButamuHsl. §13, Bomp u

3aJ1aH.

14 | O6o6meHwue: §5-12 moBT,
«MoutekynsipHbIi WH]IUB. IPOEK
YPOBEHb KIETKU»

15 |Crpoenue KIeTKHU: §14 (1), 3anmcu B
KJIETOYHAsi MEMOpaHa. TeTpaju.

16 |CrtpoeHue KIETKU: AIpo. §14, 3anucu B

TeTpaau.

17 |CrpoeHue KIETKH: J\p Nel §15, 3anucu B
LIUTOIUIa3Ma, KJIETOUHBIN «Habnrooenue TeTpaau.

LEHTP, pUOOCOMBI. K1emoK pacmeHu u
HCUBOMHBIX NOO
MUKDOCKONOM U UX
onucanuey

18 |CTpoeHue KIETKU: §16, Tabmuma B
SHJOIIa3MaTHYeCKas TeTpaau
CETb, KOMILIEKC
T'onbpmxu

19 | Crtpoenue KIETKHU: §16, oTBETUTH HA

JIN30COMBI, KJICTOYHBIC

BOIIPOCHI HA




BKJTFOUCHUSI. cTpaHule 67.

20 |MuToxoHpuu, §17, 3ananue Ha
IIACTU/IBI, OPTAHOU B ctp. 71
JIBUKCHHSL. MUCHMEHHO.

21 | CXOIcTBO U pa3iauyue B Jl\pNe?2 §18, oTBEeTUTH HA
CTPOEHUHU «lIpucomoenenue u  |BOIPOCH U
MPOKAPUOTHYECKUX U onucanue 3amaHus cTp.75.
9YKapHUOTHYECKUX MUKponpenapamos
KJIETOK. KJIemoK pacmeHuily

22 |CX0AcCTBO U pa3nuyue B Ilp\pNel «Cpasnenue |§19, oTBeTUTD Ha
CTPOCHHH KJIETOK CMpoeHUsl K1emox BOIIPOCHI HA
pacTeHuM, )KUBOTHBIX U pacmenuii u cTpanune 78.
rpuboB. HCUBOMHBIXY

23 |Bupycsl u §20
OakTepuodarm.

24 | O606menne «CtpoeHue §14 - 20
KJIETKI» MTOBTOPHTH

25 | OOMeH BemecTB U §21, Bomp Ha cTp.
MpPEBpAIlIEHUE SHEPTUU B 83
KieTke. Merabonu3m.

26 | DTamnbl BHEPTETUYECKOTO §22, 3anucu B
oOMeHa. TETPaAJIH.

27 |IluTaHue KIECTKH. §23, OTBETUTH HA
I'ereporpoduoe BOIIPOCHI HA
MHUTaHUE. cTpaHuile 88

28 | ABTOTpOdHOE MUTAHHE. §24, Tabnuua
dortocunTes, ero $hasbl

29 |KocMmunyeckas posb §24, Bompochl




¢dboTocuHTE3a B

ouocdepe.

30 |ABroTpodHOE TUTAHUE. §25, BOIpocChl HA
XeMOCHHTE3. crpanuie 95

31 |I'eHeTHyeckuii KOI. §26 (1), 3anucu
buocunres Oenxa.

32 |Dtambl OMocuHTE3a §26 , Bomp. U
Oenka. 3aJ1aH.

33 |Perynsuus OnocuHTE3a §27, IOBT. BCIO
OEeJIKOB. TeMy

34 |KOY 1o teme «OCHOBEI Nunusumn.
[IUTOJIOTUI. 3a/laHus

3. PasMHOKeHUe 1 HHAUBUAYAJIbHOE pa3BuTHE OPrann3mMos (12 4.)

35 | XKu3HEHHBIN LUK §28, Bompocsl Ha
KJIETKH. c. 111

36 |MuTo3 Kak OCHOBa §29, 3anucu
Oecrosoro
Pa3MHOXXEHHUS U POCTa
OpPraHHU3MOB.

37 |Meiio3s, ero §30, Bomnp 1
Ouonoruyeckoe 3ajaH Ha cTp.116
3HAauYEHUE.

38 |Pazmuoxenue. @opMbl §31, Bompochl Ha
Pa3MHOKEHHUS c. 118
OpPTaHU3MOB.

39 | becnonoe pa3MHOXKEHUE,
€ro THITBI




40

ITonmoBoe Pa3MHOKCHHC.

§32, BOIpochl Ha
c. 124

41 |Pa3BuTHE IOIOBEIX §33, 3anucu
KJIETOK

42 | OmioaoTBOpEHUE, €T0 §34, Bonpochsl Ha
THUIIBL. crpanune 158

43 | OcobeHHOCTH Koucnexr B
OIIOAOTBOPEHUS Y TeTpagu
LIBETKOBBIX PACTCHHIA.

44  |IlonsiTue OHTOreHE3a §35, oTBETUTH HA
OpPraHHU3MOB. BOIIPOCHI

45 | OMOpHOHAIBHBINA U IIp\p/Ne2 «Buvisgnenue |§36, §37,
MOCTAMOPUOHATTBHBIN NPU3HAKOB CX00CMBa |TIOBTOPUTH §28-
[IEPUO/BL. 3apooviuiell yenogexa |35

u op.
MIAEKONUMAIOUSUX »

46 |KOY mno teme
«Pa3mHOXeHue 1
WHJIUBHUIyaTbHOE
pa3BUTHE OPTAHU3MOBY.

4. OcHoBblI reHeTuxkH (15 4.)

47 |Hctopust pa3BUTHS §38, OTBETUTH HA
reHeTuku. PaboThl BOIIPOCHI HA
I'.Mennemns. crpanuiie 142.

48 |MonorubpumHoe §39, 3anucu B
CKpeIlIUBaHUE. TeTpaju.

49 |MHoOXeCTBEHHbIE §40, 3anucu B
aIJIeIH. TeTpajau,




AHnanuzupyrtoniee 1705010203701
CKpelIMBaHue. 3a/1aHMsl.

50 | urubpumnoe u §41, pemuth
MOJIMTUOpUIHOE 3a1auqy.
CKpeIlUBaHHUE.

51 |PemieHne reHeTUYECKUX CocraBuTh H
3amaqy pELINTh 3a7a9y

52 | XpomocomHas Teopust §42, mian-
HACIEACTBEHHOCTH. KOHCIIEKT

53 |B3amMmonaelicTBUE 843, oTBETUTH HA
HeaJUIeJIbHBIX T€HOB. BOIPOCHI.

54 |lluTomrazmaTudecKkas 844, oTB. Ha
HACJIEACTBEHHOCTD. BOIIPOCHI

55 |T'emernueckoe 8§45, coctaButh 1
ornpe/ieseHue moJa. PEIINTh 3a7a4y.
Hacnenosanue
MIPU3HAKOB, CIIETUICHHBIX
C TOJIOM.

56 |PemeHue reHeTHYECKUX IIp\p/Ne3 CocTaBuTth U
3amaqy «Cocmasnenue pELINTh 3aa4y

npocCmeuuux cxem
CKpewueanus u
peuienue 3a0a4»

57 | OcHoBHBIEC HOPMBI §46, Bonpochl HA
W3MEHYUBOCTH. ctp. 166

58 | Buasl myTanuii. §47, 3anucu B

TeTpaau.




59 |IIpuuunsl ¥ yacToTa Jl/p Ne3 «H3yuenue §48, mpoexT
MYTalUH. Gernomunos
pacmenuii u
eblsgeHUe
UCTMOYHUKO8
MYmazeHos 8
OKpydHrcarouseli cpeoey
60 |KOY no teme «OcHOBBI Kpatkoe
TCHETUKI. coJiep:KaHue
IJIaBbl
61 |IIpomexyTouHas Kpatkoe
aTTecTrauus coJiep)KaHue
TJIaBbI
5. I'eneTruka yenoBeka (7 4.)
62 |Metoxabl UCClIENOBaHUS § 49, nnan-
TEHETHUKH. KOHCIIEKT
63 |MeTtoa poaOCIOBHBIX Jl/p Ned 3anucu B
«Cocmaenenue TeTpaau, IPOEKT
POOOCNIOBHBIX »
64 |I'eHeTuka U 310pOBbE 50, Bonpockl
YeJloBeKa.
65 |IIpoGiemsl § 51, mpoexT.
TE€HETUYECKOMN
0€30MMacHOCTH.
66 |OO6oOmenue TemMbl Kpartkoe
«I'eneruka yenoBexa» coJiep>KaHue
TJIaBbI
67 |IloBTOpHUTENBHO- NunuBuayanbHbIe
0000MIaronii ypok 3a/laHus




[ToBTOpUTENBHO- NunuBuayanbHble
00001IaroIIHi YPOK 3a1aHust

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buosorus, 10-11 knace/ ITaceunuk B.B., Kamenckuii A.A., Py6uos A.M. u apyrue /Ilox pen. [laceunuka B.B., AkironepHoe o01iecTBo «M31aTebCcTBO
«IIpocsemieHue

METOJUYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

1. [Tonomapesa W.H., Kopaunosa O.A., Cumonosa JI.B. - buosorus. 10 kinacec. Metoaudeckoe nocobue.- M., Benrana - I'pag, 2019;
2. [Tonomapesa W.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Meroaudeckoe nocobue.- M., Benrana - I'pad, 2019.
3. ITonomapesa U.H. buomnorus. 10 kiacc. Pabouas Tetpans. — M.; «Benrana-I"pad».

4. IMonomapesa N.H. buonorus. 11 knacc. Paboyast Terpans. — M.; «Benrana-I'pad».

MAP®POBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETU HUHTEPHET
1. «Emunas xomnekius L{udposbix O6pazoBarenbhbix Pecypcosy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHbIH yueOHUK «bronorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHue KieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6noxumms

6. http://evolution2.narod.ru/index.htm - 3BostrOIHS

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHa MUpa

8. http://planete-zemlya.ru/ - [Imanera 3emis

9. http://ecologysite.narod.ru/index.html - axomorus

10. http://bio-nica.narod.ru/index.html - buonnka


http://school-collection.edu.ru/)
http://school-collection.edu.ru/)
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm
http://biokhimija.ru/lekcii-po-biohimii.html
http://evolution2.narod.ru/index.htm
http://nrc.edu.ru/est/r4/
http://planete-zemlya.ru/
http://ecologysite.narod.ru/index.html
http://bio-nica.narod.ru/index.html




	Bookmarks
	block-8678138
	c6077dab-9925-4774-bff8-633c408d96f7
	dc72b6e0-474b-4b98-a795-02870ed74afe

	Тема 1. Биология как наука (4 часа)
	Демонстрации:
	Лабораторные и практические работы:
	Тема 2. Живые системы и их организация (1 час)
	Демонстрации:
	Тема 3. Химический состав и строение клетки (15 часов)
	Демонстрации:
	Лабораторные и практические работы:
	Тема 4. Жизнедеятельность клетки (13 часов)
	Демонстрации:
	Тема 5. Размножение и индивидуальное развитие организмов (9 час)
	Демонстрации:
	Лабораторные и практические работы:
	Тема 6. Наследственность и изменчивость организмов (20 часов)
	Демонстрации:
	Лабораторные и практические работы:
	Тема 7. Селекция организмов. Основы биотехнологии (6 часа)
	Лабораторные и практические работы:

		2025-02-17T13:37:53+0300
	Харсиева Луиза Тейсымовна
	Я являюсь автором этого документа




