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1. ITosicHUTEIbHAA 3ANMNCKA

PaGouas nporpamma yue6Horo npeamMera «buosnorus» cpeaHero o0iero 00pa3oBaHus COCTaBJIeHa B COOTBETCTBUU C:
1. ®enepanbabiM 3aKk0HOM OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit deneparun» (¢ M3MEHEHHUSIMH U
JOTIOTHCHUSMU);
2. 3axkonom PecmyOmuku Kpeim «O06 oOpazoBanum B Pecmybmuke Kpsim» ot 06 umions 2015 roma Ne 131-3PK/2015 (c
W3MCHEHUSMH U JIOTIOJTHCHUSIMH);
3. Ilpukazom MunucrepctBa mpocsemieHus Poccmiickoit ®@enepammm ot 12.08.2022 No 732 «O BHeceHMM W3MEHEHUH B
(denepanbHbIi TOCYIapCTBEHHBIM 0O0Opa30BaTENbHBIM CTaHAAPT CpEIHEro OoOIIero 00pa3oBaHUs, YTBEPXKIACHHBIM MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 1. Ne 413»;
4. ®denepanbHbIMA  00pa30BaTEIbHBIMU  MIPOTpaMMaMU  CpEHEr0 OO0IIero oOpa3oBaHUs, YTBEPXKICHHBIMU IPUKA30M
MunucrtepcTBa npocpenienus: Poccuiickoit @eneparuu ot 18.05.2023 Ne 370;
5. Canurapubivu npaBuiiamu CII 2.4.3648-20 «CaHUTapHO-3IUAEMHOIOTUYECKUE TPEOOBAHMS K OpraHM3alliy BOCIIUTAHUS U
oOy4eHHs, OT/AbIXa U O3JOPOBJIICHUS JETEH W MOJIOACKU», YTBEPKICHHBIMU IMOCTAaHOBJICEHHEM [J1aBHOTO rocyaapCTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu oT 28.09.2020 No28§;
6. Canurtapubivu npaBuinamu CII 1.2.3685-21 «I'urnennyeckue HOpMATHBBI M TpeOOBaHUs K 00eCMEUeHHIO 0€30MacHOCTH H
(unu) Oe3BpemHOCTH JUIsl  4ejoBeKka (aKTOpoB cpelabl OOUTaHUS», YTBEPXKICHHBIMM IOCTAaHOBJIEHHEM [ J1aBHOrO
roCyJJapCTBEHHOTO caHUTapHOro Bpada Poccutickoit @enepanyu ot 28.09.2020 Ne28;
/. ®enepanbHbIM TEpEeYHEM YYEOHUKOB, MOMYIICHHBIX K MCHOJIB30BAHUIO MMPHU pPEeaTU3allMi HMEIIINX TOCY/IapCTBEHHYIO
aKKpeauTaluio 00pa3oBaTEIbHBIX MpPOrpaMM HAuyalbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero ooOIiero obpa3oBaHUS
OpraHU3alUsIMU, OCYIIECTBISIONIMMU 00pa30BaTEIIbHYIO ACATEIbHOCTD, YTBEPKIAEHHOM MPHUKa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccutickon ®@enepanuu ot 21.09.2022 No 858;
8. Meroanueckum niucbmoMm I'BOY JIT1O PK KPHUIIIIO 06 ocobenHOCTSIX npenogaBanus ouosoruu B 2023/2024 yueOHOM Tofy.
Pexxum  nocrtyma:  https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-
moduli/2797-2023-2024

O0mas xapakTepucTuka y4eOHOro npeamera «buosorus»

[Ipu pa3paboTke mporpaMMbl MO OMOJOTUU TEOPETHUYECKYI0 OCHOBY IS OMPENEICHUS MOIXO00B K (POPMUPOBAHUIO
cojepkaHusi y4eOHoro nmnpeaMera «buosorus»  cocTaBWiIM:  KOHUENTyaidbHble mnojoxeHuss OI'OC COO 0
B3aMMOOOYCIJIOBJICHHOCTH II€JIeH, COJepKaHus, PE3yJIbTaTOB OOyUYeHHUsS U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB,
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HOJIO)KEHUST 00 OOIIMX LEeNsAX W NPUHLUIAX, XAPAKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHME CUCTEMBI CpPEJHEro OOIIero
oOpazoBanust B Poccuiickoii ®@enepanuu, a TakkKe MONOKEHHUS O clienupuke OMONOrMM, €€ 3HAYEHUM B MO3HAHUM >KUBOMN
IPUPOABI M OOECIIEYEHUM CYIIECTBOBAaHUS 4YeJloBe4ecKoro ooOmecTBa. COrinacHO Ha3BaHHBIM IIOJIOXKEHMSIM  OIPEIEICHbI
OCHOBHBIE (DYHKIIUU TPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T MpPEACTaBICHHE O IIENAX, 00 oOmieil cTpareruu oOydeHHs, BOCHUTAHUS U PA3BUTHUA,
oOyuaromuxcsi cpejacTBaMu ydyeOHoro mnpeamera «buosiorus», omnpenenser o00s3aTENbHOE IMPEIMETHOE COJEp)KaHUE, €ro
CTPYKTYpPY, paclpelesieHue Mo pasjelnaM U TeMaM, PEeKOMEHIYEMYI0 IOCIE0BATEIbHOCTh U3YUYE€HUs y4eOHOro marepuaiia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKK  0Opa30BaTEJbHOIO  MpOLECcca,  BO3PACTHBIX
0coOEHHOCTEN oOyyatomuxcs. B mporpamMme mo OMONIOrMM TakXe YYUTHIBAIOTCS TPEOOBAHUA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM oO0y4deHHs B (OPMHpPOBAHHH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
JeATENbHOCTH/YUEOHBIX IEUCTBHI, 00YUYaIOIIKUXCS IO OCBOEHUIO COAEPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 xmaccel, 0a30BbId YPOBEHb) pEaJM30BaH MPUHIUI MPEEMCTBEHHOCTH B M3YYECHHH
Oouonoruu, Onarojapss 4yeMy B HEH IMpPOCMaTpUBAETCS HAMpPABICHHOCTh HA Pa3BUTUE 3HAHUMN, CBSI3aHHBIX C (HOPMHpPOBAHHEM
€CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS], LIEHHOCTHBIX OPUEHTAIMM JMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPEICTaBICHUN O
3I0pOBOM OOpa3e *KHU3HU U OEpeKHbIM OTHOILIEHHMEM K OKpyKawlled npupoaHor cpene. [loatomy Hapsay ¢ u3yuyeHuem
0011e0MOJIOTUYECKUX TEOPUIA, @ TAKKe 3HAHUM O CTPOSHHUH KUBBIX CUCTEM Pa3HOI'0 PaHra U CyUIHOCTH OCHOBHBIX MPOTEKAIOIIUX
B HUX IPOIIECCOB B MPOTPAMMeE 1O OMOJIOTUH YAEIEHO BHUMAaHHUE MCTIOIh30BAHUIO MOJYICHHBIX 3HAHUH B MTOBCEHEBHOMN KU3HU
Ui pelIeHUs TMPUKIAJAHBIX 33a7ad4, B TOM 4YHCIE: NPOPHUIAKTUKH HACJIEICTBEHHBIX 3a00JeBaHUI 4YelOBeKa, MEIUKO-
IFEeHETUYECKOTr0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS HKOJIOTMYECKH LEIECOOOPA3HOrO IMOBEACHMS B OKPYXAIOUIEH NpPUPOIHOU
cpene, aHajuu3a BIMSHUS XO3SWCTBEHHOW IESATENIbHOCTH YEJIOBEKAa Ha COCTOSHUE NMPUPOAHBIX W UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenne BHUMaHMS K TPUKIATHOW HampaBlIeHHOCTH ydeOHOro mpenMera «buonorus» npoauKToBaHO HEOOXOIUMOCTBHIO
o0OecrieyeHus YCIOBUM Uil pelIeHUs OAHOW W3 aKTyalbHBIX 3a7ad IIKOJBHOTO OHMOJOTMYEeCKOro 00pa3oBaHuUs, KOTOpas
npenmnosiaraeT (GopMUpOBaHUE Yy OOYYAIOIIUXCS CIMOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHUSM JUHAMHYHO DPa3BUBAIOLIEIOCS
COBPEMEHHOI'0 MHpa.



[Iporpamma 1o OWOJIOTHM SBJISIETCS OPUEHTUPOM JUIsl COCTABJICHHUS pPabOUMX MPOTpaMM, aBTOPHI KOTOPBIX MOTYT
NPEeaJIOKUTh CBOM BapUAHT IMOCJIENOBATEILHOCTH HM3YYEHHs M CTPYKTypbl y4eOHOro Marepuana, CBOE BHJIEHHUE IyTel
dbopmupoBanus y obydaroruxcst 10—11 kmaccoB mpeaMeTHBIX 3HAHWW, YMEHUM M CITOCOOOB YUEOHOU ACSITEIBHOCTH, a TaKKe
METOJIMYECKUX PEIICHUH 3a7a4 BOCIIUTAHUS U Pa3BUTHS CpeACTBaMH yueOHOro npeamera «buomorusy.

buonorus Ha ypoBHE cpeaHero obmero oOpa3oBaHWs 3aHMMaeT BakHOe MecTo. OHa obecreunBaeT (GOpMHUpPOBAHUE Y
oOydJaronuxcsi MpeACTaBICHU O HAyYHOM KapTHHE MHpa, pacliupsieT W o0000IaeT 3HaHUS O >KUBOW mpUpoie, €€
OTJINYUTEIIBHBIX MTPU3HAKAX — YPOBHEBOM OPTraHU3allMK U 3BOJIIOLNAN, CO3AAET YCIOBHS JIsl: TO3HAHUS 3aKOHOB KUBOW MPUPOBI,
dopMupoBanus (YHKIMOHAIBHOM TI'PAaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO U 0Oe30macHoro oOpasa >KHU3HHM, 3KOJIOTHYECKOTO
MBIIUIEHNS, IEHHOCTHOIO OTHOIIEHMSI K )KUBOU MPUPOJIE U YEIIOBEKY.

bonpuioe 3HaueHue OMOJIOTHS MMEET TAaKXKE JUIsl PEIICHHs] BOCHUTATENbHBIX M Pa3BUBAIOIIMX 337a4 CPEIHEro OOIIero
oOpa3zoBaHus, colHanu3aluu oOydaromuxcs. M3ydeHue Ouosnormu oOecreuumBaeT ycinoBus i (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOU KYJIbTYpbl, CHOCOOCTBYET MHTErpallun
OMOJIOTMYECKUX 3HAHMWA C NPEJCTABICHUSMU M3 APYTUX y4EOHBIX MPEIMETOB, B YAaCTHOCTH, (M3HUKH, XUMUU U Teorpadui.
HazBaHHble Mo0KeHUs 0 pelHa3HauYeHUN yueOHOoro npeamMera «bronorus» cocTaBuiId OCHOBY Ui ONPEAENICHUs MOAXO0I0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, IPEICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepxkanusi yueOHoro npeamera «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH € MO3UIMHA KYJIbTYPOCOOOPa3HOTO
MO/IX0/1a, B COOTBETCTBUU C KOTOPBIM 00YyYaroIuecs A0HKHbBI OCBOUTh 3HAHUS M YMEHUS, 3HAaUMMbIe 17151 pOopMUpOBaHUS 001LIen
KYJbTYpPBbI, ONPEAEISIIONIINE TOBEACHUE YeJIOBEKAa B OKPY KaIOIIEH NPUPOIHON Ccpesie, BOCTPEOOBaHHBIE B TOBCEAHEBHOM )KU3HU U
MpakTU4YecKkon aesTenbHOcTH. Ocoboe MECcTo B ATOW CHUCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI COJIEp)KaHUs, KOTOPBIE CIy>KaT
OCHOBOM JIIs1 (pOPMUPOBAHUS IPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUPA U [IEHHOCTHBIX OPUEHTALIUAX
JMYHOCTH, CIOCOOCTBYIOIIMX T'YMaHU3AIMH OMOJIOTHYECKOTO 00pa30BaHUS.

Hesan 1 3axa4u yueOHoro npeamera «buosorus»

HEJIb u3yuenus yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHHE OOYYAIOIIMMHUCA 3HAHHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHM3aliy )KUBbIX CUCTEM PA3HOIO paHra U NpUoOpEeTeHHe YMEHHUM MCIOJIb30BaTh 3TH 3HAHU S
JUISl TPAMOTHBIX JIEUCTBHM B OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3IUYHbIX )KM3HEHHBIX MTPOOJIEM.



JlocTmkeHne Lenu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE OOECHEUMBAETCS pPEIICHUEM
caenyromux 3AJAY:

- OCBOCHHE OOYYAIOIIMMUCSA CHUCTEMBbl 3HAHUU O OMOJIOTMYECKUX TEOPUSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTE3aX,
MpaBUJIaX, CIyXalluX OCHOBOW Ui (POPMHpPOBAHUS MPEACTABICHUN O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoAax
HAyYHOTO TO3HAHMSI, CTPOCHUU, MHOTOOOPAa3UU U OCOOEHHOCTSIX YKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3aIlMH, BBIIAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEOBAHUSAX B OUOJIOTHH;

- (opMupoBaHuE y 0Oy4YarOIIMXCSl MO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEHW B IpOLIECCe aHalIM3a
JaHHBIX O MYyTSX Pa3BUTUS B OMOJIOTMM HAYYHBIX B3TJISAOB, UAEH U MOAXONOB K M3YyYEHMIO KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alNy;

- CTAHOBJIEHHE Y OOy4YaronIuxcs 001en KyabTyphl, (PYHKIIMOHATILHONM I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLICHUBATh
SBJICHHS OKPY>KAIOLIEro MUpa >KMBOW MPUPO/Ibl HA OCHOBAHUM 3HAHWUW U ONbITA, OJYYEHHBIX P U3YyYEHUN OMOJIOTHH;

- (hopmupoBaHKe y 00ydarOMMXCd YMEHUN WILTIOCTPUPOBATh 3HAUEHUE OMOJOTMYECKUX 3HAHUN B MPAKTUYECKOHN NIEATEIbHOCTH
YeJI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHM U arpoOUOTEXHOJIOTUI;

- BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM >KMBOW MPUPOJIbI, HEOOXOAMMOCTH OEPEKHOI0 OTHOIICHUS K
HeH, COOJII0/IEHUS! ITUYECKUX HOPM IIPHU MPOBEACHUN OMOJIOTMUYECKUX UCCIIEOBAHN;

- OCO3HaHUE LIEHHOCTU OMOJIOIMYECKUX 3HAHMW JJIsl TOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KyNbTYpbl, Ui (OPMUPOBAHUS
Hay4YHOT'0 MUPOBO33PEHUS;

- NIPUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCEIHEBHOW >KM3HU JUISl OLICHKU IMOCJEACTBUI CBOEH AESATENBHOCTU IO
OTHOLIEHUIO K OKpYy>Karoulei cpeae, COOCTBEHHOMY 3JJ0pOBbI0, 000CHOBAHHE U COOJIIOICHUE MEP MPOPHIAKTUKH 3a00I€BaHUM.

B cootBerctBun ¢ ®I'OC OOO B cucreme cpeaHero ooiiero obpasosanus «buonorus», n3ydacmas Ha 0a30BOM YpPOBHE,
ABJISIETCS 00s3aTEIbHBIM YU€OHBIM MTPEIMETOM, BXOISALIMM B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHbIE TPEAMEThI.
JlanHas mporpamma mpemnycMarpuBaeT uzydenue omonornu B 10 kimacce - 1 wac B Henenmto, Bcero - 34 yaca. [Ipennaraemsrii B
nporpaMMe mo OWOJIOTHH TepedeHb Ja0O0paTOPHBIX M MPAKTHUYECKUX padOT SIBISIETCS PEKOMEHIATENbHBIM, YYUTENb AENacT
BBHIOOp TPOBENEHUS JIAOOPATOPHBIX PAaOOT M OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH OOyYaromIMXxcs, CIUCKa
AKCIIEPUMEHTAIbHBIX 3a/IaHUM, ITPEAJIaraeMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOT0O 3K3aMeHa 10 OMOJIOTUH.



PabGouast mporpamma peanusyercs B Y4eOHBIX MocoOusx 1o Ouonoruu st 10 KiIaccoB JMHUU Y4eOHO-METOAMYECKHUX
KOMIUJIEKTOB 10/ peAakuuei npodeccopa A.A. KameHckoro.

2. Cogep:xanue yueOHoro npeamera «buosorus»
CTpyKTypHpOBaHUE COJEpKaHUS ydeOHOTO MaTepHalia B MporpaMMe Mo OWOJOTHH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO

3HAYCHUS 3HAHUWA 00 OTIWYUTEIBHBIX OCOOCHHOCTSIX >KUBOW MPUPOILI, O €€ YPOBHEBOW OpraHW3allMd W HBOJIONWA. B
COOTBETCTBUM C 3THUM B CTPYKType ydeOHoro mnpeamera «buonorus» BblIeIeHBI CIEIYIOUUME COJEpKaTeIbHbIE JUHUU:
«buonorus kak Hayka. MeToapl HAy4YHOTO MO3HaHU, «KieTka kak Ouosiornueckas cucremay, «OpranusM Kak Ouosioruaeckas
cucteMay, «CucrteMa U MHOrooOpa3ue OpraHuyecKoro MUpPay», « IBOIIONHUS KUBOU MPUPOIB», «IKOCUCTEMBI U MPUCYIIUE UM
3aKOHOMEPHOCTI.

Conepxanne kypca 10 knacca BrirodaeT 7 TeM: «buomorus kak Haykay» (2 gaca), «KuBble cuctemMbl U ux opranu3anus» (1 gac),
«XUMHUUYECKUH COCTaB W CTpoeHHE KIeTKn» (8 uyacoB), «OKu3HemesaTenbHOCTh KIETKu» (6 uacoB), «Pa3mMHOXEHUE U
WHIMBUIyaIbHOE Pa3BUTHE OPraHU3MOBY (5 "acoB), «HacieCTBEHHOCTh M M3MEHYUBOCTH OpraHu3MoBY (8 yacoB), «Cenexuus
opranu3moB. OcHOBBI OuoTexHonorum» (3 yaca), U3 HUX OJUH Yac — pe3epBHoe BpeMsd. [Ipeanaraemspiii B mporpamme Mo
OMOJIOTHUY TIEpEeUeHb JTA0OPATOPHBIX M MPAKTUUECKUX PAOOT SIBISIETCS PEKOMEHIaTeIbHBIM, YUUTENb JIeJIaeT BHIOOP MPOBEACHUS
Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HHIMBHIYAJIbHBIX OCOOCHHOCTEH OOyJarommXxcs, CIHMCKAa AKCIECPUMEHTAIBHBIX
3aJlaHui, TpeIJIaraéMbIX B paMKaxX €IWHOTO TOCYJAapCTBEHHOTO 3K3amMeHa 1o Ouonoruu. [IpakTudeckass 4acTh MPOTPaMMBI
MpeACTaBieHa MPAKTUUYECKUMU U JIA0OpATOPHBIMU paboTaMM, a Takke SKCKypcusiMu. Oco0oe BHUMAHHE YEJIEHO MPOCKTHOMN
nesTenbHOCTH oOyuwaromuxcs. [IpakTudeckue u j1abopaTopHble pabOThl MOTYT OBITH HCHOJIB30BAaHBI YUWUTENIEM B MPOIECCe
M3y4YEHUsI HOBOTO MaTepuaja UM Ha dTare ero 3aKperieHus.

JlaGopaTopHbie paOOTHI MPOBOIATCS YUUTEIEM C MCIOJIb30BaHUEM (DPOHTAIBHBIX, TPYIIOBBIX M WHAUBUIYATHHBIX METOJOB H
MOTYT OIICHHBATHCS HA YCMOTPEHHUE YUUTENSI — BBIOOPOYHO JTMOO0 y BCETO Kiacca.

[IpakTrueckre pabOThI BBITIOIHAIOTCS C 1EIbI0 OTPAOOTKHM MPAKTUYECKUX HABBIKOB, O0YYAIONIMXCS U MOTYT TPOBOJUTHCS KaK B
paMKax TPaJAWIIMOHHOMN KJIACCHO-YPOYHOU (DOPMBI, TaK U B BHUJIE 3aIIATHI MPOEKTOB, MPAKTUIECKUX KOHPEPEHIINIA U MTPOY.



B paloueii nporpamMe MpuBeieH NMEPEUYCHb JIEMOHCTPAINi, KOTOPbIE MOTYT MPOBOJUTHCS C MCIOJIB30BAHUEM PAa3HBIX CPE/ICTB
oOy4eHHsI ¢ yueToM crenuduku o0pa3oBaTEIbHOTO YUPEKIEHUS, €ro MaTepruaabHOM 0a3bl, B TOM 4YUCIe TaOJIUI], HATYPaJIbHbBIX
00BEKTOB, MOJENEH, MYJISKEU, KOJUJIEKIUHN, BUIEO(DUIBMOB U JIp.

B nmporpamme otBeneHo Bpems uis OOOOIICHHS 3HAHUN OOYYaroOIIMXCs, KOTOPOE MOXKET 00OOIIAIOIIET0 XapakTepa, a TaKkxKe
CUCTEMATHU3AIMN U KOHTPOJIS 3HAHWUM, TJE OJHOBPEMEHHO OYIET OCYIIECTBISITHCS 000OIIEHNE 3HAHUN M UX TPOBEPKA B BHUJIC
KPaTKOBPEMEHHBIX KOHTPOJIBHBIX PaboT (HarpuMep, B BUJC TECTOB).

[IporpamMma mpeaycMaTpuBacT pe3epB cBoOogHoro ydeOHoro Bpemenn (1 wac B 10 kimacce) st OoJiee IIMPOKOTO
WCIIOJIB30BaHUs, HapsAIy C YPOKOM, Pa3HOOOpa3HBIX (OpM OpraHU3alUMU y4eOHOTO Mpolecca (IKCKYpCUi, JIabOpaTOpPHBIX U
MPaKTUYECKUX paboT, CECMUHAPOB) U BHEJPEHUSI COBPEMEHHBIX MEAArOrMueCKuX TEXHOJIOTHM.

Tema 1. buosiorust kak Hayka (2 yaca).

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMHM, TEXHUYECKUMU U APYTUMU €CTECTBEHHBIMU HayKaMu, (puiaocopuen,
ATUKOW, HSCTETUKOM W mpaBoM. Ponp Ouonorum B (QOPMUPOBAHUU COBPEMEHHOW Hay4dyHOW KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronapl MO3HAHMS KUBOW MPUPOILI (HAOIIO/IEHNE, SKCIEPUMEHT, ONKCAaHUe, U3MEpEHHUe, Kiaccuukaius, MoAeTupoBaHUE,
CTaTUCTHYECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:

Ilopmpemuwi: Y. [lapeun, I'. Menaens, H.K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabauysl u cxemsvt: «MeTOIbI TO3HAHUS )KUBOW TTPUPOJIBIY.

Ilpakmuueckue padvomur:

[Ipaktruueckast pabora Ne 1. «Mcronbp3oBaHue pa3IMYHBIX METOJOB MIPU U3yUYEHUN OMOJIOTUYECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucteMbl U uX opranu3amnus (1 yac).

XKusble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET M3ydeHus Ouonoruu. OTIMYne KUBBIX CHCTEM OT HEOPTaHWYECKOW MPHUPOJIBI.
CgoiicTBa OMOCHCTEM W HUX pa3HoOOpa3ue. YPOBHM OpraHu3alldd OMOCHCTEM: MOJICKYJSAPHBIA, KJICTOUHBINA, TKaHEBBIM,
OpraHU3MEHHbI!, TOMYISIUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOre0oleHOTUYECKHIA ), OMoC(epHBI.



Hemoncmpayuu:
Tabauywl u cxemvl: «OCHOBHBIC PU3HAKY )KU3HNY», «YPOBHU OPraHU3ALUN KUBON TPUPOIBI.
Obopyoosanue: moaenb Mmonekysbl JIHK.

Tema 3. XumMnueckuii COCTAB U CTPOEHHUE KJIETKH (8 yacos).

XVMMHUYECKUM COCTAB KIIETKH. XMMHUYECKHE JJIEMEHTHI: MAKPOXJEMEHTBI, MUKPO3JIEMEHThl. Boga M MHHEpanbHbBIE BELIECTBA.
@OyHKIMY BOABI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHUeCKOro OajaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPBI OenkoB. HezameHnMble M 3aMEHUMblE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEJIKOBOM MOJIEKYJbl (TI€pBUYHAsl, BTOPUYHAs, TPETUYHAs] M UYETBEPTUYHAsS
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNIKOB. bruosornueckue GyHKIUN OEIKOB.

®epMeHTbl — Ouojormyeckue kKaraiauzartopbl. CTpoeHue @epMmeHTa: aKTHBHBIM UEHTp, cyOcTpaTHas CHeHHu(PUYHOCTS.
Kodepmentsl. Butamunbl. OTiinuust pepMEHTOB OT HEOPTAHMUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MOHOCaxapubl (TJIH0K03a, pud03a U Je30Kcuprbo3a), qucaxapuabl (caxaposa, JJakTo3a) U Mmojimcaxapuibl (Kpaxmal,
TJIMKOT'€H, IEJUTI0I03a). brnonornyeckue GyHKIIUU yrieBOI0B.

Jlunmuael: Tpurmunepunsl, Gochonunuabl, crepouabl. [uapodunsHo-THAPOGOOHBIE cBoMcTBA. buonornueckue GyHKIMH
aunuoB. CpaBHEHHE YTIIEBOIOB, OEIKOB U JTUMHUI0B KAK HICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykieotuasl — MoHOMEpBI HyKIeMHOBBIX KUCIIOT. Ctpoenne u pynkuuu JJHK. Ctpoenue
u ¢pynkunn PHK. Bunet PHK. AT®: ctpoenue n GyHKIMH.

Huronorus — Hayka o kietke. Kierounas teopus — npuMep B3aUMOJAECUCTBUS UAeH U (AKTOB B HAyYHOM IMO3HAHUHU. MeTO/Ibl
V3YUYCHHUS KIIETKHU.

Knerka xak menoctHast xuBas cucrema. OOmive NMpU3HAKW KIETOK: 3aMKHYyTash HapykHas memOpana, moiekynbl JJHK kax
reHeTUYECKUH ammapaT, CuCTeMa CUHTe3a Oelka.

Tunsl k1€eTOK: yKapuoTuyeckas u npokapruorudeckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUECKOM KieTku. Kierounas cteHka
6aktepuii. CTpoeHHE 2YKapUOTHUYECKON KJIeTKU. OCHOBHBIC OTIMYHS PACTUTEIBLHOM, )KUBOTHOM M TPUOHOMN KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, IMTUKOKAIUKC, uX GyHkuuu. [lnazmarnyeckas memOpana, e€ cBoiicTBa
u ¢yukuuu. [{utomnasma u e€ opranouasl. OnHoMeMmOpaHHble opraHouansl kietku: JIIC, anmmapar ['onbaku, JTU30COMBI.
[TomyaBTOHOMHBIE OpraHOWIbI KJIIETKA: MUTOXOHJIPUH, THIACTUABL. [IponcxoxaeHrne MUTOXOHAPHUM U TIacTua. Buasl mmactua.
HememOpanHbie OpraHOWABI KJICTKH: pUOOCOMBI, KJICTOUHBIN MEHTP, IEHTPHUOIN, PECHUYKH, KTYTUKA. DYHKIIUA OPTaHOWIOB
KJIeTKU. BKarodyeHus.

Snpo — perynsTopHsblil eHTp kieTku. CTpoeHue sapa: sjaepHas 00071049Ka, KapuoriazMa, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEHIECTB B KIETKE.

Hemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P.I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
K.M. bap.

Juaepammor: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHMBOW MNpUpOJe», «PacmpeneneHne XMMHYECKHX 3JIEMEHTOB B
KUBOU MPUPOJIEN.

Tabauyvl u cxemol: «llepuoanueckas TabiauIla XUMAYECKUX DJIEMEHTOB», «CTpoeHUE MOJIEKYJbl BOAbD», «buocunTes Genkay,
«Ctpoenue Mosekynbl Oenkay, «Ctpoenne Qepmenta», «HykinennoBbie kucnotsl. JIHK», «Ctpoenue monexynsr ATOy,
«CTpoeHue 3yKapHOTHYECKON KIETKN», «CTpoeHue >KUBOTHOM KIETKW», «CTpOEHUE paCTUTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue A1ipa KIETKN», « Y TIEBOAb, «JIMIUIbI».

Obopyoosanue: CBETOBOM MUKPOCKON, OOOpyIOBaHWE JUIsi TIPOBEACHUS HAOMIOACHUN, HU3MEPEHUN, SKCIEPUMEHTOB,
MHUKpOTMpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHATbHBIX KJIETOK.

Jlabopamopnuie padomot:

Jlabopatopnas pabota Ne 1. «/3yueHne kaTaIUTUUECKONW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIH KaTaaas3bl)y.
Jlabopatopnas padota Ne 2. «M3ydeHue CTpoeHUs] KJIETOK PACTEHUM, KUBOTHBIX M OaKTepUU O] MHUKPOCKOIOM Ha TOTOBBIX
MHUKponpenapaTax U UX OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTH KJIETKH (6 4acos).



OOMeH BemiecTB, WKW MeTa00Iu3M. AcCUMMIANMS (TUTACTUYSCKUM OOMEH) M JUCCUMUJIIALMS (PHEPreTUUeCKuid oOMeH) — JIBe
CTOPOHBI €IMHOTO Tpoliecca MeTtabosm3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPTUU B TIOHUMAHUU METaboIu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpOGHBIN U reTepoTpodHbiil. Poib ¢epmMeHTOB B 0OMeHEe BEIIECTB U MPEBPAILICHUH SHEPTUU B
KJIETKE.

dotocunTe3. CBeroBas u TemHOBas ¢as3pl (porocuHTe3a. Peakmuu dortocwaTe3a. DPdekTuBHOCTh (POoTOCHHTE3a. 3HAYCHUE
¢dboTocuHTe3a I KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeibl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €r0 MPOIYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHHUM.

XeMocuHTe3. XeMOCHHTE3UPYIole OaKTepuu. 3HaUYeHUE XeMOCHUHTE3a JIJIsl KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B KJETKe. PaclieruieHre BEIIeCTB, BBIICICHHE W AKKyMYJUPOBAaHUE JHEPrUU B KIETKE. ODTarbl
sHepreTudyeckoro oOmena. [nukonu3. bpoxenue u ero Buabl. KHCIOpPOJHOE OKHUCICHUE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOr0 OOMEHa.

Peakuun matpuuHoro cunte3a. ['enernueckas undopmanus u JHK. Peanuzanusa renerndeckoil mHopMammu B KIIETKE.
['enetnueckuit komx U ero cBoiictBa. Tpanckpummus — MarpuuHbli cuHTe3 PHK. Tpancnsuusa — OuocuHTe3 Oenka. DTarbl
Tpaucisiuu. KonupoBanue aMuHokucioT. Ponbs pubocom B OuocuHTe3e Oemnka.

Heknerounsie dopmbl xu3uu — Bupycbl. Mctopus otkpeitus BupycoB (/.M. BanoBckuit). OCOOEHHOCTH CTPOCHHS H
KU3HCHHBIA MK BUpPYCOB. bakrepumodaru. bonesnu pacTeHuil, >KMBOTHBIX U YEJIOBEKa, BBI3bIBA€MbIC BHpycamu. Bupyc
nmmyHoieuiuta yenoseka (BUY) — Bozoyautens CITM[[a. OGpaTHas TpaHCKpumius, peBepTaza u uHTerpasa. [Ipodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUA.

Hemoncmpavyuu:

Ilopmpemuwi: H.K. Konsuos, JI.1. UBanosckuii, K.A. Tumupsizes.

Tabnuyvr u cxemwr: «Tunel nuTaHusy, «Merabonuam», «MUTOXOHIPHUS», «IDHEPreTHUeCKuii oOMeH», «XIIOpPOILIacT»,
«Dotocuntes», «Ctpoenune [IHK», «Crtpoenme u dyHKunoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHUYeCKWil KOm»,
«Bupyce, «baktepuodarn», «Crpoenue u xxu3HeHHbI nukn supyca CIIM/{a, 6akrepuodaray, «Permkarus JJTHK.
Obopyoosanue: moaenu-anmukanuu «Yasoenue JIHK u Tpanckpuniusy», «buocunres 6enka», «CTpoeHHE KIETKU», MOJEIb
ctpykrypsl JJTHK.



Tema 5. Pa3MHOKeHHEe M1 MHAMBHAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4acoB).

Kierounslii 1IUKI, UK KU3HEHHBIN UK KieTku. MaTepdaza u mutos. [Iponeccsl, nporekaromnyie B untepdase. Permnmukamnus —
peakiuss MarpuuHoro cunre3a JIHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN Ha0Op — KapuoTuIl. JIMMIOUAHBIA W TarIOUIHBIN
XPOMOCOMHBIE€ Ha0OPhI. XpoMaTuibl. [[uTonornyeckue 0CHOBBI pa3MHOXKEHUSI U1 UHANBUIYaIbHOTO PA3BUTHS OPTraHU3MOB.
Henenue kietku — muto3. Ctaguu murtosa. [Iporiecchl, TpOUCXOAIIME HA Pa3HBIX CTAIUSIX MHUTO3a. BUOJOTHUYECKUN CMBICIT
MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe U MoJioBoe. Bubl Oecrnonoro pa3MHOKEHUS: JIeJIEHUE HAIBOE, TOYKOBAHHUE OJTHO
U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHWE, BETeTaTUBHOE pa3MHOXeHHE. VCKycCTBEHHOE KIOHUPOBAHHE OPraHU3MOB, €ro
3HAYEHHE JJIsI CETICKIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragun Mmeio3a. IIpoueccsl, mpoucxonsiue Ha craausax menosa. [loBenenue xpomocom B menose. KpoccuHrosep.
buonornueckuit CMbICI ¥ 3HAYEHUE MEWO03a.

["ameTorenes — npoiecc 00pa3oBaHus MOJOBBIX KIETOK y JKUBOTHBIX. [10JI0BBIC JKee3bl: CEMEHHUKH U ssmdHukd. OOpa3zoBaHue u
pPa3BUTHE TMOJOBBIX KJIETOK — TrameT (CIepMaro30ui, SHMIIEKIEeTKa) — crepmaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKIIETOK M criepMaTo3ouioB. OmnoaorBopenue. [lapreHorenes.

NuauBuyabHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl AMOPHUOHAIBHOTO PAa3BUTUA Y
MMO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TacTpyJsilius, opranorenes. [loctamOpuonansHoe pazBuTue. TUIbl TOCTIMOPUOHAIBHOTO
pa3BUTHUS: TIpsIMOE, HempsMoe (JIMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (HaKTOPbI, CIIOCOOHBIC BHI3BIBATH
BPOX/IEHHBIE YPOJCTBA.

Poct u pazButue pacrennil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIMU Pa3BUTHSI.

JHemoncmpayuu:

Tabauywl u cxemot: «DOpMBbI pa3MHOKEHUS OPTAHU3MOBY, «/[BOWHOE OMIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHUI», «BeretatuBHOE
pa3MHOXXEHUE pacTeHU, «/leneHue kineTku oaktepuii», « CTpoeHue MOJOBbIX KIETOK», «CTpoeHne XpoMOCOMBbIy, «KeTouHbIN



uuk», «Permmukanms JIHK», «Mwurtosyn, «Meho3», «lIpsiMmoe W HempsiMoe pa3BUTHE», «['aMeToreHe3 y MICKONMUTAIOIINX U
yelnoBekay, « OCHOBHBIC CTaJ OHTOT'CHE3a.

Obopyoosanue: MUKPOCKON, MHUKpompemnapaThl «CrepMaTo30uasl MIIEKOMUTAIOMETo», «SIHIeKIeTka MIIECKOMUTAIOIIETOY,
«KapuoknHe3 B KIETKAaX KOpEIIKA JIyKa», MarHuTHas MoOJelb-amumkanus «Jllenenne knerkw», moxens [IHK, monens
MeTada3HON XPOMOCOMBI.

Jlabopamopnuie pabomoi:

JlaGoparopnas padota Ne 3. «HaGmroneHue MuTo3a B KJIIETKaX KOHUMKA KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
JlaGoparopnas padota Ne 4. «3ydueHre cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIpEIapaTaxy.

Tema 6. HacsieAcTBEHHOCTh U HK3MEHYMBOCTH OPraHu3MoB (8 4acoB).

[Ipeamer u 3agaun reHeTUKU. MicTopust pa3BuTUs reHeTUKU. POb HUTONOrMK U SMOPHOJIOTUH B CTAHOBJIEHUU T€HETUKU. Bkian
POCCUICKHX U 3apyO€XHBIX YYEHBIX B Pa3BUTHE TE€HETUKHU. METOJbl T'€HETHKU (TUOPUIIONIOTHYECKUH, LHUTOT€HETUYECKHM,
MOJIEKYJISIpHO-TeHeTHUecKUil). OCHOBHbIE T'€HETHMYECKHE MOHATHUA. ['eHeTmueckas CHMBOJIMKA, MCIOJNb3yeMas B CXeMax
CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HAclIeJJOBaHUsI TPU3HAKOB, YycTaHOBIEHHble ['. MenaeneM. MoHOruOpuaHoe CKpelMBaHHe. 3aKOH
€IMHO-00pa3us THOpUI0B 1epBoro nokosieHus. [IpaBuno noMuHUpOBaHUS. 3aKOH pacIlenIeHusl MPU3HAKOB. [ MIoTe3a YucTOThI
ramert. [lonHOE ¥ HEMOJIHOE TOMUHHUPOBAHHUE.

HuruOpuaHoe CcKpenMBaHue. 3aKOH HE3aBMCHMOIO HAclelIOBaHUs MPU3HAKOB. LlUTOreHeTMueckue OCHOBBI JUTHOPUIHOTO
CKpeIMBaHusA. AHAIM3UPYIOLIee CKpenuBanue. Vcnoib30BaHne aHATM3UPYIOMIETO CKPEIIUBAHUS ISl ONPEAEICHNsS T€HOTUIIA
ocoou.

CueruieHHOe HacienoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY HacieloBaHHIO reHoB. Hapyiienue cuemsieHus
I'€HOB B pE3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.

I'eneTtnka mona. XpoMOCOMHOE OIpeneiaceHue mnojia. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblE M reTeporaMeTHbIE
opranu3Mbl. HacnenoBaHre Npru3HAKoB, CHETVIEHHBIX € MTOJIOM.



N3MeHnunBOCTh. BUIbl N3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICACTBEHHAs. PoJib cpelibl B HEHACIIECICTBEHHON N3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAIIMOHHOW M3MEHYMBOCTH. BapualimoHHbIN ps 1 BapualimoHHas KpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHbIE U Kau€CTBEHHBIE TPU3HAKU U UX HOpMa peakiuu. CBoKCTBAa MOAU(PUKAITMOHHON U3MEHYMBOCTH.
HacnenctBenHas, wim reHOTUIUYECKasi, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTH. Mel03 1 MOJIOBOM MPOIecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. MyTarmoHHas M3MEHUMBOCTh. Kitaccudukanus MyTanuid: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC.
YacTota ¥ mpuuuHbl MyTanuid. MyTtareHHblie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAJ0B B HACJIECICTBEHHOM W3MEHYMBOCTU
H.N. BaBunosa.

BuesiiepHas HacIeCTBEHHOCTh M U3MEHUYHUBOCTb.

I'enetnka denoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJBI TE€HETHKH 4YeJOBEKAa: TI'€HEaJOTHMYECKUi, OJU3HEIOBBIMH,
LIUTOT€HETUYECKU, OMOXUMUYECKUN, MOJEKYIsIpHO-reHeTuYeckuid. COBpEMEHHOE ONpe/IeICHUE TE€HOTHNA: IMOJIHOTEHOMHOE
CEKBEHHUPOBAHME, TCHOTUIIUPOBaHKE, B TOM yucie ¢ nomoiibto [111P-ananuza. HacnencrBenHbie 3a0071€BaHus YEI0BEKa: T€HHbIE
0oJie3HU, OOJIE3HU C HACIEICTBEHHON NPEApPacloOKEHHOCThIO, XPOMOCOMHBIE Oo0sie3HH. COMaTHYEeCKUEe U TeHEpPaTUBHbBIC
MyTanui. CTBOJOBBIC KJIETKU. [IpHHIUIIBI 310pOBOr0 00pa3a >KM3HM, JUATHOCTHUKH, MPOPUIAKTHKA U JICUCHHUS] TeHETHUYCCKUX
Oosie3Hell. MeauKo-reHeTHYeCKOe KOHCYJITHPOBAaHME. 3HAUCHHE MEIAUIIMHCKOM TEHETUKH B IIPEJAOTBPAIICHUH MW JICUCHUH
TCHEeTUYECKHUX 3a00JICBaHUN YeIOBEKa.

Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras, I'. ne ®pus, C.C. Uetepukon, H.B. Tumodees-Pecorckuii, H.W. BaBumnos.

Tabnuyer u cxemvl: «MOHOTHOPUIHOE CKpEUIMBAaHUE W €ro IMTOTCHETHYECKas: OCHOBa», «3aKOH pAaCIICIUICHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHCTOTHI rametr», «JluruOpuanoe ckpemuBanuey, «lluTonornyeckre OCHOBBI
JTUTHOPHIHOTO CKpeluBaHusD», «Meho3y, «B3anMoielicTBIe ajuIeNIbHBIX TEHOBY, «I €HeTHYeCKHE KapThl paCTCHUM, )KUBOTHBIX U
yeJaoBeKay, «I'eHeTnka nosa», «3aKOHOMEPHOCTH HACJIE0OBaHUs, CIICIIJIEHHOTO C MOJoM», «KaprOTHIIBI YeI0BEeKa U KUBOTHBIX),
«Bugel m3amenunBoctn», «MoaudukamonHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-gakropa», «['€HeTHKa rpyrm KpoBU»,
«MyTalmoHHass U3MEHUYUBOCTbY.



Obopyoosanue: Mopaenu-anminkanuu «MoHoruOpuaHoe ckpeuBanue», «HenomHoe pomuHupoBanuey, «JlurubpuaHoe
ckpemuBanue», «llepekpéct XpoMocom», MUKPOCKOII U MHUKporpenapaT «Jlpo3odunay» (Hopma, MyTanuu (GOpMbI KPbUILEB U
OKpackH Tena), repoapuii «I'opox moceBHONY.

Jlabopamopnuie u npakmuueckue pabomoi:

JIaGoparopnast pa6ora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOTO U AUTHOPUIHOTO CKpPEUIMBAHUS Yy APO30(HIIBI Ha
rOTOBBIX MUKpPOIIpEnapaTax».

JIaGoparopHas padota Ne 6. «M3yueHne MoaAM(PUKAITMOHHON U3MEHYMBOCTH, IOCTPOECHUE BapUALIMOHHOTO psifia U BapUaLlMOHHON
KPUBOW.

JIaGoparopHas padota Ne 7. «AHanu3 MmyTauuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenekuust opranuzmon. OCHOBbI OMoTexHoJI0ruM (3 yaca).

Cenekuus Kak HayKa M OpoLecc. 3apoxXICHUE CENEKINU U qomectukanusa. Yuenne H.J. BaBunoBa o neHTpax MpoOUCXOKICHUS U
MHOT000pa3us KyJIbTYpPHBIX pacTeHui. LIeHTpbl MpOUCX0XKACHUS JOMAITHUX KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbIE METONbI CEeNeKIMU. MacCOBbI M WHAMBUAYAIbHBI OTOOPHI B CENEKIMH PACTEHUNM U >KUBOTHBIX. OIllCHKA
IKCTephepa. bIM3KopoACTBEHHOE CKpelBaHue — HHOpuAUHT. Ynuctas nuHus. CKpelnMBaHue YUCTBIX JMHUM. ['eTeposuc, uimum
rubpuaHas cuia. HepoacTtBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas ruOpuauzauus U e€ ycnexu. MCKycCcTBeHHBIN
MyTareHes3 1 MoJIy4eHUe MONMUIUIONIOB. [JJOCTHKEHNS CEIEKIMN PACTEHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusi Kak oTpacib NpOW3BOACTBA. ['eHHass mHxkeHepus. Drtanbl co3nanus pekomOuHantHoM JIHK m TpaHcreHHbIX
opranu3moB. Kierounas wunHxeHepus. KierouHbele KylbTypbl. MHKpPOKJIOHAJIBHOE Pa3MHOXEHHE pacTeHui. KiloHnpoBaHue
BBICOKOTIPOYKTUBHBIX CEITHLCKOXO03HUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKUE U ATHYeckue mpoodsempl. MO — renetuyecku
MOAUGUITUPOBAHHBIE OPTAHU3MBI.

JHemoncmpayuu:

llopmpemuwi: H.. BaBunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHOB.



Tabnuybr u cxemwl: Kapta «LIeHTpBl NPOUCXOXKAECHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil», «llopoapl goMamrHux
KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas rubpuauzanus», «Pabotel akagemuka M.D. VBaHoOBay,
«[Tomumnonnus», «O0beKThl OMoTeXHOJOTUNY, «KieTouHble KynbTypbl W KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEpPEHOC
T€HOB, XPOMOCOM).

Obopydoeanue: MyIsDKM  TUIOJOB M KOPHEIJIONOB AMKUX (GOpM U KYJIBTYPHBIX COPTOB pacTeHHil, repbapuii
«CeNbCKOXO035IICTBEHHBIE PACTEHUS.

IKCKypcuu uiu 6U0e0IKCKypCuu:

Okckypcusi « OCHOBHBIE METOABI M JOCTHMIKEHMS CENEKIMM PACTEHUU M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO
bepMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO35HCTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Pe3epenoe épema — 1 uac

3. Il.1anupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOTro npeaMera « buosorus
CornacHo ®I'OC COO ycraHaBiIMBaIOTCS TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOrPaMM CPEAHETO OOILEero
oOpa30BaHMs: TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATDI:
B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUsS IpeameTa «bHojorus» BbIIEIEHBI CIEAYIOIME COCTABISIONIME: OCO3HAHUE
OOyYarOIIMMHUCS POCCUICKOM TIpakJIaHCKOW WAEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOONPEIEIICHNI0, HAJINYMe MOTHUBALIMM K OOY4YEHUIO OHMOJIOTHM, LIE€JICHANpPaBICHHOE pPa3BUTHE BHYTPEHHHUX YOexKACHUN
JMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAULUN pa3BUTHsS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTh U
CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOEM AESATENLHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAMHM, MPUCYLIUMU
CHUCTeME OHMOJIOTHYECKOro 00pa3oBaHUs, HaJUYHME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LEIH U CTPOUTH
KU3HEHHbIC TIJIaHBbI.
JIndHOCTHBIE pe3yJbTaThl OCBOEHUsA Tmpeamera «buonorus» pocTuraroTcss B €IMHCTBE Y4eOHOW W BOCHUTATEIBHOU
NESTEIbHOCTY B COOTBETCTBUM  C TPAJULUMOHHBIMH POCCHUICKUMH COLUMOKYJIBTYPHBIMH, HCTOPUYECKUMHU M JYXOBHO-



HPABCTBEHHBIMU I[IEHHOCTAMM, MPUHSATHIMH B OOIECTBE MpaBWIaMH M HOPMAMH MOBEJEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUs, CAMOBOCIIUTAHHMS M CaMOPa3BUTHSA, PA3BUTHS BHYTPEHHEH MO3ULWU JIMYHOCTH, MATPUOTH3MA, YBAXKEHUS K
3aKOHY M MpPaBONOPAJKY, YEJIOBEKY TpyJa W CTAapUIeMy ITOKOJEHHIO, B3aWUMHOI'O YBA)KCHHS, OEpPEKHOrO0 OTHOLIEHUS K
KYJIbTYPHOMY HACJIEIUIO U TPAJAUIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, Ipupoae U OKPYKAOIIEH Cpeie.
JIM4HOCTHBIE PE3yJbTAaThl OCBOEHUs Yy4yeOHoro npeamera «buoOJIOTHs» MOKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcsi pykoBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIUM,
MO3UTUBHBIX BHYTPEHHHUX YOEXIICHUM, COOTBETCTBYIOUIUX TPAJAUIMOHHBIM ILEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, pACIIUPEHUE
KU3HEHHOT'O OMbITA U OIBITA JIESITEIBHOCTH B MPOLECCE PEATU3AMA OCHOBHBIX HAIIPABICHUI BOCIIUTATENBHON NEATEIBHOCTH, B
TOM YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

- c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUHA 00YHAIOLIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUHCKOI0 00IECTBa;
- OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX NIPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U MPABOMOPSIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH TIPU CO3JaHUM YYE€OHBIX TMPOEKTOB, PEIICHUH YYEOHBIX W
MO3HABATENIbHBIX 33/1a4, BBITIOJIHEHUN OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

- CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3ULIMIO [0 OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATD €€;

- YMEHHE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBUS JIIOJICH C pa3sHbIMU YOCKICHUSIMH,
KYJbTYPHBIMU IIEHHOCTSMHU U COLIMATBLHBIM TTOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHMYECTBY B MPOLECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX, MO3HABATEIbHBIX M HCCIEA0BATEIHbCKUX
3a/1a4, YBOKUTEIbHOE OTHOIIEHUE K MHEHHUIO OMIMOHEHTOB MPU 00CYX AEHUU CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COAEPIKAHMUS;

- TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIE€ATEIIHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

- chOpMHUPOBAHHOCTh POCCUMCKON TPaXTAHCKONM WJIEHTUYHOCTH, MATPUOTHU3MA, YBaXKEHUS K CBOEMY HApoOay, YyBCTBa
OTBETCTBEHHOCTHU miepea PoamHON, ropaocTu 3a CBOWM Kpal, CBOXO PoauHy, CBOW SI3bIK M KYJBTYPY, NMPOLIJIOE U HACTOSLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;



- IICHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACICIUI0O M TAaMSATHUKAM MPUPOJIBI, JOCTWXEHUSAM Poccuu B Hayke, MCKYCCTBE,
CTIOPTE, TEXHOJIOTHIX, TPY/E;

- CIIOCOOHOCTH OIICHWBAThH BKJIAJI POCCHMCKUX YUEHBIX B CTAHOBJICHUC W Pa3BUTHE OWOJIOTHH, IOHUMAaHUE 3HAYCHHSI OMOJIOTHH B
MO3HAHUH 3aKOHOB ITPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

- uciHas yOSKIEHHOCTh, TOTOBHOCTH K CITy>)KeHHI0 OTEUYECTBY M €T0 3alllUTe, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

- OCO3HAHHE AYXOBHBIX IEHHOCTEH POCCUIICKOTO HAPOIa;

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

- CITOCOOHOCTH OIICHUBATh CHTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHIS, OPHCHTUPYSCHh Ha MOPAJTbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

- OCO3HAHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOIHUTEIISAM, CO3JTaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO NMPHHATHS IICHHOCTEH CEMEHHOMN
’KU3HU B COOTBETCTBHH C TPATUIIUSIMHU Hapoa0B Poccnu;

4) 3CTEeTHYECKOT0 BOCIIMTAHUSA:

- 3CTETUYECKOE OTHOIIECHHWE K MHPY, BKJIIOYAs JICTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIOpPTA, TPYAA,
0O0IIECTBEHHBIX OTHOIIEHHUH,;

- MOHMMAHHUE SMOIIMOHAIBHOTO BO3ACHCTBHS JKUBOM MPUPOIBI U €€ ICHHOCTH,

- TOTOBHOCTbh K CAMOBBIPAKCHHIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE MPOSBJISATH KA4eCTBa TBOPUYCCKOM JIMIHOCTH,

5) pu3nyecKkoro BoCIUTAHUSA:

- IOHUMaHKE W peain3alus 3J0pOBOTO U O6e30macHOro odpasa KU3HU (3J0POBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX TTPABUIT
¥ HOPM, COQJIAaHCUPOBAHHBIM PEKUM 3aHATHI W OTIbIXA, PETyJIApHAs PU3NIECKasi aKTUBHOCTD), OEPEIKHOT0, OTBETCTBEHHOTO U
KOMIIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

- TIOHMMaHWE I[EHHOCTH TPAaBHJI WHIUBUIAYaJTHHOTO M KOJUIGKTHBHOTO O€3011aCHOTO TOBEICHUS B CHUTYAIHSX, YTPOXKAIOIIUX
310POBBIO U KWU3HHU JIKOJIEH;

- OCO3HAHHME MOCIIEACTBHI U HEMPUATHE BPEIHBIX MIPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHS ),



6) TPY/10BOr0 BOCIIUTAHUSI:

- TOTOBHOCTH K TPYly, OCO3HAHHE IEHHOCTU MacTepPCTBa, TPYA0II00uE;

- TOTOBHOCTh K aKTHBHOM JESITEIIBHOCTH TEXHOJOTUYECKOW W COIMAIBLHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJIAHUPOBATHh M CAMOCTOSITEIHHO BBITIOJHSTH TAKYIO ACSITEIHHOCTD;

- WHTEpEC K pa3audHbiM cdepaMm TpodeCCHOHATBLHON ACATEIBPHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOp Oymyrieit
npodeccun 1 peanr30BbIBaTh COOCTBEHHBIC KU3ZHEHHbIC TIIAHbL;

- TOTOBHOCTb U CITIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSXKEHUH BCEH JKU3HMU;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS

- DKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIICHUE K IPUPOEC KaK UCTOYHHUKY >KM3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

- TIOBBINICHUE YPOBHS DKOJOTHYECKOW KYJIBTYpHI: MPUOOPETEHNE OIBITA IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOJKHBIX
MOCIICACTBHM JJIsI OKPY KAIOIIEH CpeIbl;

- 0CO3HAHHWE TJIOOATBHOTO XapaKkTepa KOJOTHUSCKUX MPOOJIeM U MyTeH UX PeIICHUS;

- CIIOCOOHOCTH MCMOJIB30BATh MPUOOPETAEMbIE MPU U3YUYEHUU OMOJIOTHH 3HAHUS U YMEHUS MPHU PEHICHUH TPOo0sIeM, CBI3aHHBIX C
paIlMOHAIIBHBIM TIPUPOJIOTIOIB30BAHUEM (COOJIIOICHHE TPaBUI TIOBEACHUS B TPHUPOJE, HAMPABICHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

- AKTHMBHO€ HENPUATHE JACUCTBUM, MPUHOCAIIMX BpEd OKPYXKAolIed IPUPOAHOM Cpele, YMEHHE IPOrHO3UPOBATH
HEOIaronpusITHRIC YKOJIOTHICCKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUHN U MIPEIOTBPAIIATH UX;

- HaJIWYME Pa3BUTOTO JKOJOTUYECKOTO MBIMUICHHS, DKOJIOTHYECKON KYJIbTYphI, OMbBITA JEATCILHOCTH HKOJIOTHYCCKOU
HAIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBAThCSA WMH B II03HABATCIBHOW, KOMMYHHUKATHBHOW ¥ COIIMAIIBHON TIpPaKTHKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JCSITEIILHOCTH IKOJIOTHIECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS

- chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HA IUAJIOTE KYJIbTYpP, CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MIOJUKYJIHTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIILCKOM KYJIbTYPHI KaK CPEJICTBAa B3aUMOJICHCTBHUS MEXITY JTIFOABMHU U TTO3HAHUS MUPA,;



- IOHUMaHUE CHEIUPUKNA OHMOJIOTHU KaK HAyKH, OCO3HaHWE e€ poiu B (POPMHUPOBAHUHU PAMOHAIBHOTO HAYYHOTO MBIIIICHHUS,
CO3/IaHMU IIETIOCTHOTO MpeICTaBiIeHUS 00 OKpYyKalIeM MHUpPE Kak O €AMHCTBE MPUPOJIBI, YeJIOBEeKa U OOIIECTBA, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPAaHCHUS MPUPOTHOTO PABHOBECHS;

- yOeKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH JIJIsI COBPEMEHHOMN IMUBUIIM3AIIMN: 00ECIICUYEHUSI HOBOTO YPOBHS Pa3BUTHs MEAUITUHBI,
CO37aHMs TIEPCTICKTUBHBIX OMOTEXHOJOTHM, CITIOCOOHBIX PEIlaTh PeCypCHBIC MPOOIEMbI PA3BUTHS YEIOBEUECTBA, MTOMCKA MTyTeH
BBIXO/Ia M3 TJIO0QIBHBIX JKOJOTHYECKUX TPOOJIeM M OOeCIeueHHUs mepexofa K YCTOMYMBOMY pa3BUTHIO, paIlOHAIBLHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

- 3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEJSAX MOBBIIMICHUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHON IPaMOTHOCTH 00y4aromuxcs, GOpMUPYyEMOM Npy U3ydeHUU OHOJIOTUH;

- TOHUMAaHUE CYIITHOCTH METO/OB MTO3HAHUS, UCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTh MCIOJB30BaTh MOIyYacMbIe
3HAHWS ISl aHAMW3a W OOBSICHEHUS SBICHHN OKPYXKAIOIIET0 MHUpAa M MPOUCXOMAIMNX B HEM W3MCHCHHWH, YMEHHE JeliaTh
000CHOBaHHBIC 3aKITIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIITUXCSI TAHHBIX C EIIBIO MOTYYEHUS JOCTOBEPHBIX BEIBOIOB;

- CIIOCOOHOCTH CaMOCTOATENLHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIsl pElIeHUsT MpoOJeM B pealbHBIX KU3HEHHBIX
CUTYaITUsX;

- OCO3HAHUWE IIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO M HUCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE;

- TOTOBHOCTh M CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUMU T10
OMOJIOTUY B COOTBETCTBUH C )KH3HEHHBIMH MOTPEOHOCTSIMH.

B mporecce moCTM)EHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS OOYUYAIOIIUMHUCS MPOTPAMMBI TI0 OWOJIOTHH Ha YPOBHE CPEIHETO
obOmero oOpa3oBaHusi y  OOy4YalOIIMXCA  COBEPIICHCTBYETCS  JIMOIMOHAJBHBIA  HMHTEVIEKT, TPEIoararomui
c(hOpMHUPOBAHHOCTH:

- CaMOCO3HAHHUS, BKJIIOYAIONIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHWE, BUJETh HANPABJICHUS pPa3BUTHS
COOCTBEHHOW dMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

- CaMOpeTyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 332 CBOE TOBEJIEHUE, CIIOCOOHOCTD
aJanTHPOBATHCS K IMOIIMOHATIBLHBIM H3MEHEHUSM U MTPOSIBIATH THOKOCTH, OBITh OTKPHITBIM HOBOMY;



- BHYTpPEHHEH MOTHUBAIIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHXKEHHMIO IEIH U yCHeXy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE
JIEHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOXKHOCTEH;

- OMITATHH, BKJIIOYAIONIEH CITOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSHHUE NPYTUX, YUYUTHIBATH €0 MPU OCYIIECTBICHUU
KOMMYHUKAIIMHU, CIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIHOCOOHOCTH BBICTPAaMBATh OTHOIICHUSI C JPYTUMH JIOJbMH, 3a00TUTHCS, MPOSBISTH
MHTEPEC U pa3peniaTb KOHQIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDI.
MeranpeaMeTHble pe3yJbTaThl OCBOCHMS ydeOHOro mnpeameTa «bHOJOrus» BKIIOYAOT: 3HAYMMbIE i1 (OPMHUPOBAHUS

MHUPOBO33PEHUsI 00YUaAIOUINXCA MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOLEHAYYHbIE MOHATHUS, OTPaXarolIle LEIOCTHOCTh
HAayYyHOM KapTHUHBI MHMpa M CHEHU(PUKY METOJOB MO3HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIUS,
SBJIEHUE, MPOIIECC, CUCTEMA, HAYUHBIN (paKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOIIOACHHUE,
U3MEpEHHe, OHKCIEPUMEHT U JPYruX), YHUBEpcalbHble yueOHble JelcTBUA (TIO3HABaTENbHbIE, KOMMYHUKAaTHUBHBIC,
pEryJisTUBHBIE), oOecneunBaronye GopMUpoOBaHHe PYHKIMOHAIBHON IPAMOTHOCTH M COLMATILHON KOMIIETEHIIMN 00yYaronuxcs,
CIIOCOOHOCTh 00YYarOUIMXCsl UCIOIb30BaTh OCBOCHHBIE MEXIMCUUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIBHON U COLIMAIBHON MTPAKTHUKE.

MetanpeameTHble pe3yiabTaThl OCBOEHUS MPOTPaMMbl CPETHEro OOIIero 00pa3oBaHusl JOKHbBI OTPAXKaATh:

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a3oevie nozcuueckue oelicmeusn:

- CAMOCTOSTENIBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- WCIOJIb30BaTh MpPU OCBOECHWU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHHS (aHajau3a, CUHTE3a, CpaBHEHUs, KiaccudUKaluu,
0000111eHHsT), PACKPBIBATh CMBICI OMOJOTMUYECKUX TOHSTHM (BBIACNATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBSA3U C
JIPYTUMU TOHITHSIMU);

- ONIPENEIATh LU AEATENbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPUHU MX JOCTHXKEHHS, COOTHOCHTH PE3YJIbTaThl IE€ATEIBHOCTH C
ITOCTaBJICHHBIMU LIETSIMU;

- UCTOJIb30BaTh OMOJIOTMUECKHUE MOHATHS ISl 00bSICHEHNUS (DAaKTOB U SIBJICHUI KUBOU MPUPOIDI;



- CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, TEAYKTUBHBIC, TI0 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPCUHSI
B pacCMaTPHBAEMBIX SBJICHUSAX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

- TPUMEHSATH CXEMHO-MOJEIBHBIE CpEACTBA I TPEACTABICHUS CYIIECTBCHHBIX CBSI3¢H W OTHOIICHWA B HW3Y4aeMBIX
OnonornyecKknx 00BEKTaxX, a TAKKE MPOTUBOPEUHA PA3HOTO POJIA, BEIIBIICHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabaThIBaTh TUIAH PEMICHHS TPOOJIEMBI C YIETOM aHAIIM3a UMEIOITUXCSI MAaTepUATbHBIX 1 HEMaTEPHUATBHBIX PECYPCOB;

- BHOCHTH KOPPEKTHBBI B JCATEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3YyJIbTATOB IICISAM, OIICHHUBATH PHUCKH IOCICACTBUI
NCSATEIBHOCTH;

- KOOPJIMHUPOBATH M BBHITIOJIHSITH pabOTY B YCIOBUSAX PEATHHOT0, BUPTYATIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS,

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KM3HCHHBIX ITPOOJIeM;

2) bazoeble uccnedosamenbcKue 0eiucmeus:

- BIAJCTh HaBBIKAMHU YYCOHO-MCCIIEAOBATEILCKOW W MPOEKTHON NEATEIbHOCTH, HAaBBIKAMH pa3penieHus mpoodsiem, o0iaaaaTh
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOUCKY METOIOB PEIICHHS MPAKTUYCCKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX
METOJIOB TTIO3HAHUS;

- HCTIOJIb30BaTh Pa3JIMYHBIC BHJBI JACATECILHOCTH IO IOJYYSCHHUIO HOBOTO 3HAHHUS, €r0 WHTEPIpETaIldd, MPeoOpa3oBaHUIO U
MIPUMEHEHHIO B YUYEOHBIX CUTYyAIUAX, B TOM YHCIIC TIPH CO3aHUN YUCOHBIX U COITMATIBLHBIX MPOSKTOB,;

- opMHpOBaTH HAYYHBIM THUI MBIILJICHUS, BIAICTh HAYIHOU TEPMHUHOJIOTHEH, KITIOUSBBIMU TOHSATHSIMHU U METOAaMHU;

- CTaBHUTh B (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHON JACSITCIIBHOCTH U )KH3HEHHBIX CUTYaITUsX;

- BBISBIIATH TNPUYMHHO-CICACTBEHHBIC CBSI3W W aKTyaJIM3UPOBATh 3a/Jady, BBIABUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh apaMeTPhl K KPUTEPUHN PEIIICHHUSI,

- aHAJIM3UPOBATh TOJYYCHHBIE B XOJAC PCIICHUS 3aJa4d Pe3yJIbTaTbl, KPUTHYECKH OICHHWBATh HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATh MPUOOPETEHHBINA OIIBIT;

- OCYIIIECTBIIATH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCA CPECTB U CIIOCOOOB NCUCTBUS B TPO(PECCHOHATEHYIO CPEY;

- YMETh IEPCHOCHUTH 3HAHUS B ITO3HABATEIILHYIO U MTPAKTHYECKYIO 00JIACTH KU3HEICITCIILHOCTH;

- YMETh UHTETPUPOBAThH 3HAHMSI M3 Pa3HBIX MIPEIMETHBIX 001aCTeH;



- BBIIBUraThb HOBBIE WJIE€U, MpeAsiaraTb OPUTMHAIBHBIE MOAXOAbl M PELICHUS, CTaBUTh MPOOJIEMbl M 3aJaud, JOIMYCKAIOIINE
aJIbTEpHATUBHBIC PELICHUS;

3) paboma c unghopmauueii:

- OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX HHGPOpManuu (TEKCTe Yy4eOHOTO MOCOOuSs, Hay4dHO-TIOMYJISIPHOM JUTepaType,
OMOJIOTHYECKHUX CJOBapsiX M CHpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX MaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIUIO
pa3IMYHBIX BUIOB U (JOPM IMPENCTABICHUS, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

- (QopMmynupoBaTh 3ampochl W MPUMEHATHh pa3IMYHbIE METOJbl NpU IMOUCKE U OTOOpe Ouosormyeckod HHQpOpManuu,
HE0OXOIMMOM I BBHINIOJHEHUS YUeOHBIX 33]1a4;

- TpuoOpeTaTh ONBIT MCIOJNb30BaHUS HH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIHM, COBEpPUIEHCTBOBATH KYJIbTYpPY
AKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITEJIBHO BBIOMpaTh ONTHUMAIbHYIO (OpMY NpeAcTaBlIeHHUs Ouoiorudeckod wuHpopmanuu (cxembl, TIpaduxw,
JarpamMMbl, TaOJIUIIbI, PUCYHKU U JIPYTOEC);

- UCIOJb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJCTBA IpHU padboTe ¢ Ouosornyeckoil nHpopmanuen: NpUMEHATh XUMUYECKHE,
bu3nUeckue u MaTeMaTHYeCKMe 3HAKM U CHUMBOJIBI, GopMysbl, aO0peBuaTypy, HOMEHKIATypy, HCIOJb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATJISAHOCTH;

- BJIaICTh HaBbIKAMU PacllO3HABaHUs U 3alIUThI HHPOpMaIK, HHHOPMALIMOHHON 0€30M1acCHOCTH JIUYHOCTH.

OBjajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) obwenue:

- OCYLIECTBJISITh KOMMYHHMKAllUM BO BceX c(epax *KU3HM, aKTUBHO y4YacTBOBATh B JMAJIOre€ WJIM JUCKYCCHUU MO CYILECTBY
oOcyk1aemMoi TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHUS OTHOCUTENIPHO BBIMOJHEHMsI MpeuiaraeMoi 3a/1aui,
YUHUTBIBATH HHTEPECHI U COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB THAJIOTA WU JUCKYCCHUH);

- pacro3HaBaTh HEBepOaJIbHBbIE CpelcTBa OOLICHMs, MOHUMATh 3HAUEHUE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS
KOH(JIMKTHBIX CUTYallNi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

- BIAJETh pA3JIMYHBIMU CIOCOOAMHM OOIIEHHS W B3aUMOJCWUCTBHS, IMOHMMATh HAMEPEHUs JPYTUx JIIOAEH, MPOSBIATH
YBaXUTEIHHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme GOopMyIHpOBaTH CBOM BO3PAKEHUS;



- pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PCHUS C UCTI0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coemecmnan oeamenvbHOCmb:

- TOHUMAaTh U MCTIOJB30BaTh MIPEUMYIIECTBA KOMAaHIHOW W HHAUBUAYATHLHON PaOOTHI IPU PEIICHUN OHMOJIOTHYECKOU TPOOIEMBI,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOH 3a1a9H;

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX MEUCTBHM C Yy4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YJICHA
KOJIJICKTHBA,;

- IPUHUMATH 1I€JIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPJAUHHUPOBATH JECUCTBUS O €€ JOCTHUXKEHHUIO: COCTABIISIThH
JIaH ICUCTBUM, paclipeieNiaiTh POJv ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

- OIIEHUBATh KA4€CTBO CBOETO BKJIA/Ia M KaXK/I0I0 YYaCTHUKA KOMAHIbI B OOIIMM pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

- IpeJIjIaraTh HOBbIE TPOEKTHI, OLICHUBATH UJICH C MO3UIIMHA HOBU3HbI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

- OCYIIECTBJISITh MO3UTHUBHOE CTPATETUUYECKOE MOBEJACHUE B PA3JIMUHBIX CUTYallUsIX, MPOSIBISATH TBOPUECTBO M BOOOpPaKEHUE,
OBITh UTHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopzanuzayus:

- ACTIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS TSI BBISIBJICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX M YUYCOHBIX CUTYaAIIUSX;

- BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIEBbIE M CMBICJIOBBIC YCTAHOBKM B CBOMX JCHCTBUSX M TMOCTYIKaX IO
OTHOIIICHUIO K JKMBOUW MPUPO/JIE, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYKAIOIIHX;

- CaMOCTOSITEJIbHO OCYIIECTBJISITh IO3HABATENIBHYIO JI€SITEIBHOCTh, BBISIBISATH MPOOJEMBbI, CTaBUTh U (POPMYITUPOBATH
cOOCTBEHHBIE 3a]a4M B 00pa30BaTEILHOMN ACATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

- CaMOCTOATENFHO COCTABJIAThH IJIAH PEHIeHUs MPoOJeMbl ¢ YYETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEU H
MPEANOYTCHUM;

- J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

- pacIIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

- JIeTlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

- OLIEHUBATH MPUOOPETEHHBIN OIBIT;



- CI0COOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOHN APYAUIIMU B pa3HBIX 00JIACTAX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBINH YPOBEHB;

2) camokonmpoJiv:

- 1aBaTh OIIEHKY HOBBIM CHUTYaIIUsIM, BHOCUTh KOPPEKTUBBI B JIEITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1LICJISIM;

- BIIAQJICTh HABBIKAMHU TO3HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JACHUCTBUN M MBICIUTEIBHBIX MPOIECCOB, MX
PE3yNbTATOB U OCHOBAHUM, UCIIOJI30BaTh MPUEMBI PEPIICKCUU JJIsI OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHMUS;

- OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEUICHUS MO UX CHUKEHUIO;

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTHUX MPU aHAJIA3E PE3YJIbTATOB AEATEIbHOCTH;

3) npunamus ceoa u Opyux

- MPUHUMATh €05, MOHUMAasi CBOM HEJIOCTATKHU U JIOCTOMHCTBA,;

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YIBTATOB JIEATECIbHOCTH;

- PU3HABATh CBOE MPaBO U MPaABO JAPYTUX HA OIIUOKY;

- pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C MTO3UIIMH JIPYTOro YeoBeKa.

HNPEAMETHBIE PE3YJIbTATBI.

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouosorud Ha 0a30BOM ypOBHE BKJIIOYAIOT CHeNU(HUUECKue s
yueOHOro mnpenmera «buosnorus» HaydHble 3HAHUS, YMEHHUS M CHOCOOBI JCHCTBUH IO OCBOEHUIO, WHTEPHpPETANUU U
peoOpa3oBaHUI0 3HAHUMN, BUJIBI JEATEIBHOCTH MO MOJYYEHUI0O HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUHI B Pa3IMUHBIX YU4EOHBIX
CUTyallMsX, a TaKX€ B PeajbHbIX JKMU3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX ¢ Ouosoruei. B mporpamMmme mpeaMeTHbIE pe3yJIbTaThl
MPECTaBIICHBI 110 TOJIaM 00yUeHUS.

IIpeameTHbIe pe3yJibTAThl OCBOCHUA y4eOHOTro npeamera «buosorus» B 10 kiaacce J0JKHBI 0TPAKATD:

- cOpMHUPOBAHHOCThH 3HAHUI O MECTE W POJId OMOJOTHUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa M HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U 3aPYOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKITMOHAIBHON TPaMOTHOCTH Y€JIOBEKA sl pEeIICHUS )KU3HCHHBIX 3a/1a4;



- YMEHHME PaCKphIBaTh COJEp’KaHHE OMOJOTMYECKUX TEPMHUHOB M TMOHSATUM: >KU3Hb, KJIETKA, OpraHu3M, Meraboym3m (oOMeH
BEUIECTB U  MpEBpalllecHUE DHHEPruu), TOMeocTa3 (CaMOperyJysiusi), YpOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCITPOU3BEIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, HK3MEHYUBOCTh, POCT U PA3BUTHE;

- YMEHHE H3JlaraThb OMOJIOTUYECKUE TEeOpuH (KIETOYHas, XPOMOCOMHAs, MYTAl[MOHHAsA, LIEHTpaJbHAs J0TMa MOJIEKYJSPHON
ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBmioBa) u ydenus (0 IeHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS
KyJIbTYpHBIX pacTeHuil H.W. BaBunoa), onpenensars rpaHUIlbl UX TPUMEHUMOCTHU K KUBBIM CHUCTEMAaM,;

- YMEHHE BJIAJIETh METOJJaMU HayYHOTO TTO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U OMKMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUH,
OpraHu3alysi U NPOBEJCHHE OHOJOTMYECKOTO SKCIIEPUMEHTAa, BBIJIBUKEHUE TUIOTE3bl, BBISABICHUE 3aBUCUMOCTU MEXIY
HCCJIETyEeMbIMU BEIMYMHAMH, OOBSCHEHUE MOITYYEHHBIX PE3yJbTAaTOB, UCIOJb30BAHHBIX HAYUHBIX MOHATUH, TEOPUN U 3aKOHOB,
YMEHHE JIeNaTh BHIBOJIBI HA OCHOBAHUY MOyUYEHHBIX PE3YyIbTaTOB;

- YMEHHUE BBIJCNATH CYIIECTBEHHBIC MPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BELIECTB M MPEBPAIICHHS SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTHYECKOTO U
HHEPreTUUECKOro OOMeHa, XEMOCHMHTE3a, MHUTO3a, MeHO03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, WHIUBUIYaJIbHOTO pPAa3BUTHUS
opraHu3Ma (OHTOT€HE3);

- YMEHHE MPUMEHSTh I[OJIyYeHHbIE 3HAaHUA M OOBSICHEHHS OMOJOIMYECKHX TMPOLIECCOB M SBICHHUM, AN TNPUHATHS
NPAKTUUYECKUX PpEUIeHUH B IOBCEIHEBHOM JKM3HM C IeNbl0 oOecredeHuss Oe30MacHOCTH CBOEro 370pOBbS U 3JI0POBBS
OKpY)KaIOIUX JIFOJIeH, COOMIOJEHNST HOPM TPaMOTHOTO TIOBEJCHHS B OKpY)KAIOIIEW NPUPOTHOW cpene, MOHUMaHHUE
HEOOXOJUMOCTH  WCIIOJIb30BaHMsI  JOCTIDKCHHH COBPEMEHHOW OWONIOTMM M OWOTEXHOJIOTUHA U1l PalMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

- YMEHHUE pellaTh 3JeMEHTapHble TE€HETUYECKHE 3aJjaud Ha MOHO- U JTUTHOPHIHOE CKpEIIMBAaHME, CLEIJICHHOE Hacjel0BaHUE,
COCTaBJISITh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHMS ISl IPEACKA3aHUs HACIIEIOBaHUsI PU3HAKOB Y OPraHU3MOB;

- YMEHHE BBIMOJIHATEH J1a0OpaTOpHBIE M MPAKTUYECKUE PadOTHI, COOMIONATh MpaBuiia Mpu paboTe ¢ yueOHBIM U J1ab0paTOPHBIM
000pyZI0BaHUEM;



- YMCHHC KPpHUTHYCCKM OLCHHBATL W HHTCPIIPCTUPOBATH I/IH(I)OpMaHI/II-O OMOJIOTUYECKOr0 COACPIKaHMsA, BKIOYAIOIIYIO

NICEBJIOHAYYHbIE 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpeAcTBa MAaccOBOW HH(pOpPMAlMM, HAYYHO-MOIYJISIPHbIE MaTepHalbl),

9THUYCCKHNC ACIICKTbI COBPCMCHHBIX I/ICCJ'ICIIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCONTIHUHC, 6HOT€XHOHOFHI/I;

- YMEHHE CO371aBaTh COOCTBEHHBIC MICHbMEHHBIC U YCTHBIE COOOITICHUS, 000011ast OMOIOTHIECKYI0 HH(POPMAIIUIO U3 HECKOJIBKHUX

HCTOYHHKOB, I'PaMOTHO UCITI0JIb30BAaTh MOHSITUHHBIN armapar OMOJIOTHH.

4. llesieBble MPUOPHUTETHI BOCIIUTAHUSA IIKOJbHUKOB HA YPOBEHb CpeiHero ooiero oopa3soBanus

B BocnuTaHuu neTel IOHOIIECKOrO BO3pacTa MPUOPUTETOM SIBISIETCS CO3JaHUE ONAronpHsITHBIX YCIOBHM A TPUOOPETEHUS

IIKOJbHHUKAMHU OIIbITa OCYIICCTBJICHUA COMUAJIbHO 3HAYUMBIX JICJI:

1.
2.
3.

o

8.
9.

OnsIT J1e71, HaNpaBJIEHHBIX HA 3a00Ty O CBOEH ceMbe, pPOAHBIX U OJU3KUX;

Tpy0BOI ONBIT, ONBIT YYACTUSI B IPOU3BOJICTBEHHON TTPAKTHUKE;

OneIT A€, HaMpaBIICHHBIX HAa IOJL3Y CBOEMY POJHOMY TOpPOIY, CTpPAHE B IICJIOM, ONBIT ACSITCIBHOTO BBIPAKCHUS
COOCTBEHHOM IpakIaHCKOU MO3UIUY;

OnsIT MPUPOIOOXPAHHBIX JCIT;

OmnbIT pa3pernieHuss BOSHUKAIOMNX KOHQIMKTHBIX CUTYaIlUi B IIIKOJIE, IOMa WM Ha YITUIIE;

OnbIT CaMOCTOSITEIPHOTO TMPUOOPETEHUS HOBBIX 3HAHUM, MPOBEACHMS HAYYHBIX HCCIEAOBAHMM, OMBIT MPOEKTHOM
NeSTeTbHOCTH;

OneIT W3y4YeHUs, 3alIUTHI U BOCCTAHOBJICHHUS KYJIBTYPHOTO HACIEIUs YEOBEYECTBA, OIBIT CO3/aHUS COOCTBEHHBIX
MIPOU3BEICHUH KYIbTYPhI, ONIBIT TBOPUYECKOTO CAMOBBIPAKCHUS;

OnbIT BeJIeHHs 3I0pOBOT0 00pasa KU3HU U 3a00ThI O 3/I0POBLE APYTUX JIFOJEH;

OnbIT OKa3aHUs TOMOIIN OKPYKAIOIINM, 3a00ThI O MaJIbIIIaX MW MOKHIIBIX JIFOJISX, BOJIOHTEPCKUH OIIBIT;

10.OmnbIT camMOIIO3HAHUS U caMoOaHaJIn3a, OIIbIT COOUAJIbHO IMIPUEMIICMOI'0 CAMOBLIPAXKCHHA N CaMOpCain3alum.



TEMATHUYECKHUM IVIAH

Ne Tema KounyectBo: [eseBbie DJIeKTPOHHbIE
/1 Yacos | [IpakTnueckux | JIaboparopubix | KOHTPOJIBLHBIX | IKCKYPCHii | IPHOPHUTETHI (undposBbie)
pador pador pador (Ne) o0pa3oBaTe/ibHbIE
pecypchl
1 | BUOJOI'Usl KAK 2 1 1-10 bubnunorexa LIOK
HAYKA https://m.edsoo.ru/7f41c292
2 | ZKUBBIE CUCTEMbI 1 1 6, 10 bu6nuorexa [IOK
HUX OPTAHU3 AU https://m.edso0.ru/7f41¢292
3 | XUMHUYECKHUI COCTAB 8 2 1-10 bu6nunorexa [IOK
N CTPOEHUE KJIETKHA https://m.edsoo.ru/7f41c292
4 | KUBHEJIEATEJIBHOCTbDb 6 1 1-10 bu6nunoreka [IOK
KIIETKHA https://m.edsoo.ru/7f41c292
5 | PASMHOXXEHME U 5 2 1-10 bu6nuorexa [IOK
UHAUBUAYAJIbBHOE https://m.edso0.ru/7f41¢292
PA3BBUTHUE
OPI'AHHU3MOB
6 | HACJIEACTBEHHOCTbDb 8 1 3 1-10 bubmorexa [JOK
N UBSMEHYUBOCTD https://m.edsoo.ru/7f41c292
OPI'AHU3MOB
7 | CEJEKIUA 3 1 1-10 bu6nuorexa [IOK
OPTAHU3MOB. https://m.edsoo.ru/7f41c292
OCHOBBI
BUOTEXHOJIOT'UN
PE3EPBHOE BPEMJI 1 1 1-10
OBIIEE KOJJMYECTBO
YACOB I10 [TIPOI'PAMME: 34 2 7 2 1




