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1. IlosicHUTe/ILHAS 3aIIUCKA

PaGouas nporpamma yue6Horo npeamera «buonorus» cpeaHero ooiero 00pa3oBaHus COCTaBlIeHa B COOTBETCTBUU C:
1. ®enepanbabiM 3ak0HOM OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit deneparun» (¢ M3MEHCHHUSIMH U
JOTIOTHCHUSMU);
2. 3axkonom PecmyOmuku Kpsim «O6 oOpazoBanum B Pecmybnmuke Kpsim» ot 06 umioms 2015 roma Ne 131-3PK/2015 (c
MU3MEHCHUSIMHU U JTOTIOJIHCHUSIMH);
3. Ilpukazom MunucrepctBa npocsemieHuss Poccuiickoit ®@eneparuu ot 12.08.2022 No 732 «O BHeCEHUHM H3MEHEHUU B
dbenepalibHbI TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT CpeAHEro o01ero oO0pa3oBaHUs, YTBEPXKIACHHBIA MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 1. Ne 413»;
4. ®@enepanbHbIMU  00pa30BaTENIbHBIMU  IIPOTpaMMaMHU  CPEIHEro o0mero oOpa30BaHUs, YTBEPKICHHBIMU IPUKA30M
Munucrtepcta npocsenienns Poccuiickon ®eneparuu ot 18.05.2023 Ne 371;
5. CanurapubiMu npaswiamu CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTHYECKHE TPEOOBAHMS K OpraHu3alii BOCHUTAHUS U
oOy4eHHs, OT/AbIXa U O3JOPOBJICHUS JETEH W MOJIOACKHU», YTBEPKICHHBIMU IMOCTaHOBJICEHHEM [J1aBHOTO rocyaapCTBEHHOTO
canutapHoro Bpauda Poccuiickoii @enepanun ot 28.09.2020 No28;
6. Canutapubivu npaBwiamu CIT 1.2.3685-21 «['urnennueckue HOPMATUBBI M TpeOOBaHUS K OOCCIEYCHHUIO OE30MacHOCTH U
(wnn) OGe3BpemHOCTH JUisi 4YelioBeka (haKTOPOB Cpelbl OOWTaHUS», YTBEPKIACHHBIMH TIOCTaHOBIEHHWEM [ J1aBHOTO
rocyJIapCTBEHHOTO caHuTapHoro Bpada Poccuiickont @enepannn ot 28.09.2020 Ne28;
/. ®enepanbHbIM MEPEYHEM YUYEOHUKOB, IOMYLIEHHBIX K HCIOJIb30BAHUIO MpPU peaM3alMid HMEIOLUIUX TOCYJapCTBEHHYIO
aKKpeauTaluio 00pa3oBaTEIbHBIX MPOrpaMM HauyalbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero ooOIiero obOpa3oBaHUS
OpraHu3alMsIMH, OCYIIECTBIISIIONIMMU 00pa30BaTENIbHYIO JIEITEIbHOCTD, YTBEPKAEHHOM MPHKa30M MHUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickoit @enepanuu ot 21.09.2022 Neo 858;
8. Nudopmarmonno-meroanaeckum nmucbkMom ['bOY JITIO PK KPUIIIIO 06 ocoGeHHOCTSIX MpemnoiaBaHus yueOHOTo mpeaMera
«buonorusy B 2024/2025 yyebrom roay. Pexxum nocryma:
file:///C:/Users/Anmun/Downloads/ITucemo  06%200cobenHoctsix%20npenonaBannsa%200uonornn%208%202024 2025%20y.
r..pdf



O6mas xapakrepucTuka yue0Horo npeamera «buosorusny

[Ipu pa3paboTke mporpaMMbl MO OMOJOTUU TEOPETHYECKYI0 OCHOBY IS OMNpENEICHUs MOAXO0J0B K (POPMUPOBAHUIO
coaepkanusi yuyeOHoro mpenmera «buonorms»  cocraBunu:  KoHIenTyanbHble mojoxenus DOIOC  COO 0
B3aMMOOOYCIIOBJICHHOCTH 1IN, COAEpKaHMs, PEe3yabTaTOB OOy4YeHHUS W TPEeOOBaHHI K YpPOBHIO MOJTOTOBKU BBITYCKHHUKOB,
MOJIOKEHUsI 00 OOMMX IeNnsXx M MPHUHIUIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanust B Poccuiickoii deneparuu, a Takke MOJOXKEHUS O crienuduke Ouosnoruu, €€ 3HAYCHUU B MO3HAHUM KUBOM
OpUpoAbl U OOECIEUYEHHH CYIIECTBOBAHUS YeJoBedeckoro oOmiectBa. CoOrjiacHO Ha3BaHHBIM TOJIOKEHHUSIM OMpeeIeHbI
OCHOBHbIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T NpeACTaBICHHE O ILeNAX, 00 oOumieil cTpareruu oOydeHHs, BOCHUTAHMUS U Pa3BUTHUA,
oOyuaromuxcsi cpenctsamu ydeOHoro mpeamera «buomorus», ompeaenser o0s3aTeNbHOE MPEAMETHOE COAEpIKAHHUE, €ro
CTPYKTYpPY, pacmupeesieHne Mo pasfeiaM U TeMaM, PEKOMEHAYEMYI0 MOCJIeI0BAaTEIbHOCTh M3yUeHUsl yu4eOHOro Marepuana C
y4€TOM  MEXIPEAMETHBIX W  BHYTPUIIPEAMETHBIX  CBA3€H, JIOTUKKM  00pa30BaTEIBHOTO  MPOIECCa,  BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. B mporpamMMe mo OMOJIOTHHM TakK)Ke€ YUYUTHIBAIOTCS TPEOOBAHUS K TUIAHHUPYEMBIM JIMYHOCTHBIM,
METarpeAMETHBIM W TPEAMETHBIM pe3ysibTaraM o00yueHus B (HOPMUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM
JEeSTETbHOCTH/YIEOHBIX IEUCTBHUI, 00YUYaAIOIIUXCS TT0 OCBOCHHUIO COJIEP>KaHUsI OMOJIOTMYECKOT0 00pa3oBaHusI.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi YpOBEHb) peaiM30BaH MPHUHIIUI MPEEMCTBEHHOCTH B M3YYCHHH
Oouonorun, Onaromapsi 4eMy B HEH MpOCMaTpHUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, [IECHHOCTHBIX OPUEHTAIMHA JTHYHOCTH, DKOJOTUYECKOTO MBIIIJICHHS, IPEICTABICHUIA O
3I0POBOM OO0pa3e KHU3HU W OEpEeKHBIM OTHOIIEHHWEM K OKpyKawmed mnpupoaHod cpene. [loatomy Hapsay ¢ u3ydeHuEM
0011e0MO0JIOTMYECKUX TEOPHI, @ TAKKe 3HAHUM O CTPOSHHUH JKUBBIX CUCTEM Pa3HOIO paHra U CyUHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX IPOLIECCOB B MPOTrpPaMMe 1O OHOJIOTUH yI€JI€HO BHUMAHHUE UCIIOJIb30BAHUIO TTOJYYEHHBIX 3HAHUN B TIOBCETHEBHOM JKU3HU
JUISL  peleHus TPUKIAJHBIX 3aJad, B TOM 4YHCJe: NPO(OWIAKTHKA HACICACTBCHHBIX 3a00JICBaHM 4YEIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTHUPOBAHUS, OOOCHOBAHUS HKOJIOTMUYECKH IEIeCOO0Pa3HOTO TMOBEACHUS B OKpPY)KAIOIIEH MPUPOAHOMN
cpene, aHanu3a BIIMSHUS XO3SHCTBEHHOW IEATEIBHOCTH YEJIOBEKAa Ha COCTOSHHUE MPUPOIHBIX W HUCKYCCTBEHHBIX HKOCHCTEM.
Ycunenve BHUMaHHS K TPHUKIATHOW HAMpaBlIEHHOCTH y4eOHOro mpenMera «buomorus» mnpoauKTOBaHO HEOOXOIUMOCTHIO



oOecrieueHrs YCIIOBUW IS PEIICHUsS OJHOMW W3 aKTyalbHBIX 3aJad IIKOJBHOTO OHMOJOTHYECKOro oOpa3oBaHUs, KOTOpas
npeanonaraetT GopMUpoBaHUE y OOYYAIOIIUXCS CIMOCOOHOCTH aJalTHPOBATHCS K M3MEHEHHSAM JIUHAMHYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

[Iporpamma 1m0 OWOJIOTHHM SBJISETCS OPUEHTUPOM JUIsl COCTABJICHHS pPabOYuMX MPOrpaMM, aBTOPHI KOTOPBIX MOTYT
MPEIOKUTh CBOW BapWaHT TIOCIEAOBATEILHOCTH W3YYCHHUS W CTPYKTYpPhl Y4eOHOTO MaTepwaiia, CBOE BHUICHUE ITyTeH
dbopmupoBanus y oOygaroruxcs 10—11 kmaccoB mpeaMeTHBIX 3HAHWUN, YMEHHH U CIIOCOOOB yUeOHOW NEATEIHHOCTH, a TaKKe
METOJUYECKIX PEIICHUH 3a/1a4 BOCIIUTAHUS U Pa3BUTHI CPEACTBaMH yueOHOTo rpeaMera «bruomorus.

buonorus Ha ypoBHE cpeaHero o6mero oOpa3oBaHUs 3aHMMaeT BakHoe mecTo. OHa obecrieunBaeT (pOpMHUPOBAHUE Y
oOydJaronuxcsi MpeACTaBICHU O HAyYHOM KapTHHE MHpa, pacliupsieT W 0000I[aeT 3HAHUS O >KUBOM mpupome, e&
OTJIMYUTENBHBIX TIPU3HAKAX — YPOBHEBOW OpTraHU3AIMH W SBOJIONNH, CO3/IAET YCIOBUS IS TIO3HAHKS 3aKOHOB KUBOW TTPUPOJIBI,
dbopmupoBaHus (PYHKITMOHAIEHONH TPAaMOTHOCTH, HABBIKOB 370pOBOTO M 0e30MmacHOro o0pasza KU3HH, HKOJIOTHYECKOTO
MBIIICHUS, IIEHHOCTHOTO OTHOIICHHMSI K YKHBOU MPUPOJIC U YCIIOBEKY.

Bonbmoe 3HaueHue OMOJIOTHS MMEET TaKXKe JUIsl PEIICHHs BOCHMUTATEIbHBIX U Pa3BUBAIONIMX 3a7a4 CPEIHEro OOIIEero
oOpa3zoBaHusi, couManu3anuu oOydaronuxcs. M3ydenue Ouosiormu oOecreuynBaeT yciuoBus s (GOpMUPOBAHUS
WHTEJUICKTYaJIbHbIX, KOMMYHUKAITMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOU KYJIbTYpPbI, CIOCOOCTBYET MHTETrpAllUU
OMOJIOTUYECKUX 3HAHUW C TPENICTABICHUAMH U3 JPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DM3UKU, XMUMUU U Teorpaduu.
Ha3BaHHbIC MTONOXKEHUS O TIPeIHA3HAYCHUH YIeOHOTO TIpenMeTa « bHooTHsS COCTaBUIIM OCHOBY JUISI ONIPEICTICHUS TIOIX0I0B K
0TOOpY M CTPYKTYPUPOBAHUIO €TO COJICPKaHUS, TIPEICTABIIEHHOTO B IIPOTpaMMe TI0 OMOJIOTHH.

OT60p conepxanus yueOHoro npeamera «buosnorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH C TTO3UIINI KYIbTypOCOOOPa3HOTO
M0/IX0/1a, B COOTBETCTBUH C KOTOPHIM 00YyYaromuecs T0KHBI OCBOUThH 3HAHUS U YMEHUS, 3HAUUMBbIe JIJIs1 QOPMUPOBAHUS OOIIICH
KYJbTYPBbI, ONPECIISIIOINTNE TTOBEACHUE YeIOBEKAa B OKPY KAIOIIECH MPUPOTHON Ccpesie, BOCTPEOOBAaHHBIE B TTOBCEAHEBHOM XKU3HU U
MPaKTUYECKON nearenbHOCTH. Ocob00e MECTO B 3TOM CHCTEME 3HAHWU 3aHMMAIOT DJIEMEHTHI COJEp’KaHUs, KOTOpBIE CIyXKaT
OCHOBOM Jy1s1 (JOPMUPOBAHUS TIPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUPA U IIEHHOCTHBIX OPUCHTAIIHASIX
JMYHOCTH, CIOCOOCTBYIOIUX TyMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsI.



esu n 3axa4yu yyeOHoro npeamera «buosorusn»

HEJIb uzyuyenus ydyebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJCHUE OOYYAIONIMMUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKITMOHAIEHON OpTaHM3aIliH KUBBIX CUCTEM PA3HOTO paHTa U MPUOOPETEHWE YMEHHUHA MCIIOIb30BaTh ATU 3HAHUS
JUTSI TPAMOTHBIX JICUCTBHM B OTHOIICHUH OOBHEKTOB KHUBOM MPHUPOJIBI U PEIICHUS Pa3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JocTuxeHnue 1enu u3ydeHus: ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OOECHEUYMBACTCS pPEIICHUEM
caenyromux 3AJAY:

- OCBOGHHE O0YyYarOUIUMHUCSA CUCTEMbl 3HAHMM O OMOJIOTMUECKHX TEOPHSIX, YUCHMSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3axX,
mpaBujax, CIYXKalluX OCHOBOM Mg (OpMUpOBaHHUS NPEJICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOoJax
HAy4YHOTO TO3HAHUS, CTPOCHUH, MHOTOOOpa3ud U OCOOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3AIlMH, BBIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUIX B OMOJIOTHH;

- (opMupoBaHHE y OOY4YaIONIUXCSl MO3HABATENIbHBIX, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B MPOIECCE aHalu3a
JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJIAJIOB, WJEH M MOAXOJOB K M3YUECHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHU3alluy;

- CTAHOBJICHUE Y OOyYaronIuxcsi 00IIel KyabTyphl, (PYHKIIMOHATLHON TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OLICHUBATH
SIBJICHHSI OKPY>KAIOIIEro MUpa >KMBOM MPUPOJIbI HA OCHOBAHUY 3HAHUW U OTIBITA, TIOJYYCHHBIX TPU U3YyUYEHUN OMOJIOTUH;

- (hopmupoBaHHe y 00yJarOMMXCS YMEHUN WLTIOCTPUPOBATH 3HAUYEHUE OMOJIOTUYECKUX 3HAHUM B MPAKTUUECKOU JESTEIHHOCTH
YeJI0oBeKa, Pa3BUTUHU COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTHM U arpOOMOTEXHOIOTHIA;

- BOCIIUTAHUE YOEKIEHHOCTH B BOBMOXKHOCTHU MO3HAHUS YEJIOBEKOM KUBOW MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILICHUS K
HEeM, COOTIOJIEHUS TUUYECKUX HOPM MPU MPOBEICHUN OMOJOTMYECKUX UCCIIEIOBAHUIM;

- OCO3HAHHWE IIEHHOCTU OMOJOTHYECKUX 3HAHUM ISl TOBBIIICHUS YPOBHS DKOJIOTHUYECKOW KYJIBTYPHI, ISl (HOPMUPOBAHMS
Hay4YHOTO MUPOBO33PEHUS,

- IPUMEHEHHE TPUOOPETEHHBIX 3HAHUA M YMEHHU B MOBCEIHEBHOW >KU3HU JUIsl OIICHKU TMOCJEACTBUI CBOCH JEATEIHHOCTU IO
OTHOIIEHUIO K OKPYKAIOIIEeH cpefie, COOCTBEHHOMY 3/I0pPOBbI0, 000OCHOBAHHE W COOJIIOICHHIE Mep MPOPIITAKTUKY 3a00I€BaHUN.

B cootBerctBun ¢ ®I'OC OOO B cucteme cpeanero ooiiero oobpasopanus «buosorusy, uzydaemas Ha 6a30BOM YpPOBHE,
SIBJISIETCS 00s13aTEIbHBIM YU€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IIpeAMETHOM obsacTu «EcTecTBeHHO-HAyYHBIE MPEIMETHD.



JlanHast mporpamma npeaycMarpuBaeT usydeHue ouonoruu B 10 kimacce - 1 wac B Hegento, Bcero - 34 yaca. [Ipennaraemsiii B
nporpaMme 1o OHMOJIOTMHU MepeyeHb JIA0OPATOPHBIX M MPAKTUYECKUX padOT SBISIETCS PEKOMEHJATEIbHBIM, YUUTENb JeNIaeT
BBIOOp MpOBeNEHHUsI JTa0OPaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOCHHOCTEM OOydYaromMxcs, CIMCKa
AKCIIEPUMEHTAJIbHBIX 3a/IaHUi, TPEAJIaraéMbIX B paMKaX OCHOBHOI'O FOCYJapCTBEHHOI'0 3K3aMeHa 10 OMOJIOTHH.

Pabouass mporpamma peanmusyercss B Y4eOHbIX mocobusx mo Ouonornu anst 10 KiIaccoB JMHMM Y4eOHO-METOTUYECKHX
KOMIUJIEKTOB 10/ peAakuuei nmpodeccopa A.A. KameHnckoro.



2. Conep:xxanue yueOHOro npeamera «buosiorus»
CTpyKkTypuUpOBaHUE COJIepKaHUsI y4eOHOro MaTepualia B MporpamMme Mo OHUOJOTHU OCYHIECTBICHO C Y4ETOM MPUOPUTETHOTO

3HAYCHUS 3HAHUNA 00 OTIWYUTEIBHBIX OCOOCHHOCTSIX JKMBOW MPUPONBI, O €€ YpPOBHEBOW OpTaHM3aIlMd W HBOJIONWA. B
COOTBETCTBUM C 3THUM B CTPYKType ydeOHOro mnpeamera «buonorusp» BbIIEIEHBI CIEAYIOIIUE COAEP/KATEIbHbIE JIMHUU:
«buonorus xak Hayka. MeToabl HaydHOTO MO3HaHUM», «KieTka kak Guonmorudeckas cucremay, «OpranusM Kak OHoJorudeckast
cucrteMay, «CucrteMa U MHOroo0Opa3ue OpraHuyecKoro MUpa», « IBONIOLUS KUBOW MPUPOIBD, « IKOCUCTEMBI U MPHUCYLIUE UM
3aKOHOMEPHOCTI.

Conepxanue kypca 10 kimacca Brimovaet 7 Tem: «bronorus kak Hayka» (2 yaca), « ) KuBblie cucTeMsl U uX opranu3anus» (1 Jac),
«XUMHYECKUH CcOCTaB U cTpoeHue KieTkuw» (8 wuyacoB), «XKuzHenestenbHOCTh KiIeTKW» (6 uacoB), «Pa3mHOXeHue u
WH/IMBUyaTbHOE Pa3BUTHE OPTaHU3MOBY (5 dacoB), «HacneacTBeHHOCTh U M3MEHUMBOCTE OpraHu3MoBy (8 yacoB), «Cenekmus
opranu3MoB. OcHOBBI OmoTexHonorum» (3 yaca), U3 HUX OJMH Yac — pe3epBHoe BpeMmsd. [Ipemsaraemsplii B mporpamme Mo
OMOJIOTUY TIEpEeYEHb JTa0OPATOPHBIX U MPAKTHYECKUX PAOOT SIBISIETCS pEKOMEHIaTEIbHBIM, YUUTENb JI€JIa€T BBIOOP MPOBEACHUS
7a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEH OOYy4YaroIIMXCA, CIHUCKA SKCIEPUMEHTAIbHBIX
3aJlaHull, MpeasiaraéMblX B paMKax €IMHOTO TOCYJIapCTBEHHOIO 3K3aMeHa Mo Ouosioruu. IIpakThueckas 4acTh Iporpammbl
NpeCTaBlIeHa MPAaKTUYECKUMHU M JJAOOPAaTOPHBIMU paboTamM, a Takke SKCKypcusiMu. Oco0oe BHMMAHHE YJIEIEHO MPOEKTHOM
nesitenbHOCTH oOyuwatomuxcsi. [Ipaktudeckue u jgabopartopHble pabOThl MOTYT OBITH HCIOJIb30BAaHBl YUMTEIEM B Ipollecce
M3Yy4YeHHUs] HOBOTO MaTepurasa WIK Ha 3Tane ero 3aKperuieHus .

JIaGopaTopHble pabOTHI MPOBOJATCA YUUTEIEM C MCIHOJb30BaHUEM (DPOHTAIBHBIX, TPYIIOBBIX U UHAUBUAYAIbHBIX METOAOB U
MOTYT OLICHHBAThCS HA YCMOTPEHHUE YUUTENSI — BBIOOPOYHO JMOO0 y BCEro Kiacca.

[IpakTrueckre pabOThl BBIOJHAIOTCS C LEIbI0 OTPAOOTKHU MPAKTUYECKUX HABBIKOB, O0YYaIOUIMXCS U MOTYT MPOBOJUTHCA KAK B
pamMKax TpaJAUIIMOHHON KJIACCHO-YPOUYHOU ()OPMBI, TaK U B BUJE 3aAIIUTHI IPOEKTOB, MPAKTUYECKUX KOH(EPEHIIH U poY.

B paboueil nporpamme npuBeeH MepeueHb JEMOHCTPALMA, KOTOPhIE MOTYT MPOBOJIUTHCS C MCHOJIb30BAaHUEM Pa3HbIX CPE/ICTB
oOy4eHHsI ¢ ydeToM creruduKu o0pa3oBaTEIbHOTO YUPEKICHUS, €r0 MaTepruaaIbHOM 0a3bl, B TOM YUCIE TAOJIUI], HATYPAIbHBIX
00BEKTOB, MOJICNICH, MYJISDKEH, KOJUIEKITUH, BUACOPMIBMOB U JIP.



B mporpamMme oTBemeHO Bpems Ui 000OIIEHUS 3HAHWN OOYYAOIIMXCs, KOTOPOE MOKET 000OMIAIOIIEro XapakTepa, a TaKkkKe
CHCTEeMAaTH3allMd U KOHTPOJIS 3HAHWM, TJIe OJHOBPEMEHHO OYIEeT OCYIICCTBISAThCS OOOOIICHNE 3HAHWI U UX TIPOBEpPKA B BHUJIE
KPaTKOBPEMEHHBIX KOHTPOJBHBIX paboT (HarpuMep, B BUJE TECTOB).

[Mporpamma mpemycmarpuBaeT pe3epB cBobomHoro yudeOHoro Bpemenn (1 wac B 10 xmacce) ams Oosiee MIUPOKOTO
UCTIOJIb30BAHUS, HApsAy C YPOKOM, pa3HOOOpas3HBIX ()OpM OpraHM3aluu y4eOHOro mporecca (IKCKypCHid, Ja00opaToOpHBIX H
MPaKTHYECKUX paboT, CEMUHAPOB) U BHEIPEHUS COBPEMEHHBIX IEIarOTMYeCKUX TEXHOIOTHH.

Tema 1. buosiorusi kak Hayka (2 yaca).

buonorus xak Hayka. CBsi3b OMOJIOTHH C O0IIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTMMH €CTECTBEHHBIMU HayKamHu, uiiocodueit,
ATUKOM, 3CTETUKOW W mpaBoM. Ponbs Ouonorum B (QOpMHUpPOBAHMM COBPEMEHHOW HAy4dyHOM KapTuUHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoapl MO3HAHUS KUBOW MpUpOAbl (HAOJIOAEHUE, SKCIEPUMEHT, OMHCaHUEe, U3MEpPEHHE, KilacCU(UKaIUs, MOJCIUPOBAHUE,
CTaTUCTHYECKasi 00paboTKa JAHHBIX).

Jemoncmpayuu:

lopmpemuwr: Y. lapsun, I'. Menaens, H.K. Kosbios, Ix. Yorcon u ®@. Kpuk.

Tabauywl u cxemwvl: «MeTOJIbI TO3HAHUS YKUBOU MPUPOJIBI.

Ilpakmuueckue padomoi:

[Ipaktuueckas padora Ne 1. «cronb3oBaHue pa3IMUHbIX METOJOB MPHU U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucreMbl 4 ux opranusaunus (1 yac).

XKupble cucteMbl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusl Ouonoruu. OTiIMuYne KUBBIX CHCTEM OT HEOPTaHWYECKOW MPHUPOJIbI.
CpoiicTBa OumocucTeM W WX pa3HOOOpa3ue. YPOBHH OpTraHM3allid OMOCHCTEM: MOJICKYJSPHBIN, KJICTOYHBIM, TKAHEBBIH,
OpTraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, SKOCHCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMoC(epHBIi.

JHemoncmpayuu:

Tabauyvt u cxemwvl: «OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OPTaHU3ALIMU KHUBOW TTPUPOIBI».

Obopyoosanue: moaens monekynsl JJHK.



Tema 3. XumMmnuyeckuii COCTaB U CTPOEHHUE KJIETKH (8 yacos).

XHUMHUYECKUN COCTaB KJIETKHM. XHMMHUYECKHE 3JIEMEHTBI: MAKpPO3JIEMEHThI, MUKPOAIEMEHThl. Bo/la 1 MuHEpalbHbIE BEIIECTBA.
@DyHKIMHU BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [lognepxanue ocMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OenkoB. He3zameHuMble M 3aMEHMMbIE AMHUHOKHCIIOTHI.
AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYJbl (NEpBUYHAs, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue GyHKIUU OEIKOB.

®epMeHThl — Ouosiornyeckue KaramuzaTopbl. CTpoeHue ¢GepMeHTa: AaKTHUBHBIA LIEHTp, CyOcCTpaTHas CreuupuIHOCTb.
Kodepmentsl. Butamunbl. OTiinuust GepMEHTOB OT HEOPTAHHMUECKUX KaTaIu3aTOPOB.

VYraeBoasl: MOHOCaxapusl (TJIIOKO3a, pub03a U Ae30Kkcuprbo03a), Aucaxapuabl (caxaposa, JIAaKT03a) U MoJiucaxapuibl (Kpaxmall,
TJIMKOTEH, 1EJUTI0J103a). bronornueckue (GyHKIMH YIIIEBOIOB.

Jlumuasl: Tpurmuuepuabl, ¢ochonunuasl, crepouabl. ['uapodunsHO-THAPOPOOHBIE cBoMcTBa. buonornueckue GyHKIMH
munuoB. CpaBHEHHE YIIIEBOIOB, OEIKOB U JTUMUI0B KaK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuast — MoHomepsl HykiIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue
u ¢pynakuuu PHK. Bunet PHK. AT®: ctpoenue u GyHKIMH.

[uronorus — Hayka o kietke. Kierounas Teopus — npuMep B3aUMOJCUCTBUS U M (aKTOB B HAYYHOM MO3HAHUH. METO b
M3YYEHUS KIIETKH.

Krnerka kak nenoctHas xuBag cucteMa. OOlIuMe NpHU3HAKM KIETOK: 3aMKHYyTas HapyHas memOpana, moisekyinsl JIHK kak
reHEeTUYECKUH anmnapar, CuCTeMa CUHTEe3a Oeka.

Tunsl k1eToK: 3ykapuoTnyeckas U npokapruorudeckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUECKOM kieTku. KierouHnast cTeHka
6akrepuii. CTpoeHne sykapruoTudeckor kieTku. OCHOBHBIE OTIUYHS PACTUTEIHHOM, )KUBOTHON 1 TPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, IMTUKOKAIUKC, uX (GyHkmuu. [lnazmarnyeckas memOpana, €€ cBoicTBa
u (ynkmuu. [{uroruiazma u e€ opradounsl. OmgHoMmemOpanubie opradousl kietku: OIIC, anmmapar ['onbmKd, JTU30COMBI.
[TosryaBTOHOMHBIE OpPraHOU[IbI KJIETKH: MUTOXOHAPUHU, TIIACTUABL. [IpoucxoxaeHne MUTOXOHAPHUM U TiacTua. Buasl miactu.



HememOpaHHble opraHOWbl KIETKU: prUOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOIU, PECHUUKH, KIYTUKU. DYHKIIUU OPraHOUI0B
KJIETKU. BritoueHus.

SAnpo — perynsaTopHbIi 1eHTp KIeTku. CTpoeHue siyipa: siaepHas 000J049Ka, KaproIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEIECTB B KIETKE.

Hemoncmpayuu:
Ilopmpemuwr: A. JleBenryk, P.I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
K.M. Bap.

Juacpammer: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXKHUBOUM mIpupoae», «PacmpeneneHue XMMHUYECKUX 3JIEMEHTOB B
KHABOU IIPUPOIEY.

Tabauyvl u cxemvor: «llepuonnueckas TadaUIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue MOJIEKyJbl BoAbl», «buocuHTes Oenkay,
«CtpoeHue Mosekynbl Oenkay, «Ctpoenne Qepmenta», «Hykinennosbie kucnotsl. JHK», «Ctpoenue monexkynsr ATO»,
«CTpoeHnEe 3YKapUOTUYECKOW KIETKW», «CTpoeHHEe >XKMBOTHOM KIETKH», «CTpOCHHE pACTUTEIBHOW KIETKH», «CTpoeHHe
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue A/ipa KIETKN», « Y TIAEBOIAb, «JIMIUIbI».

ObopyodoeaHue: CBETOBOM MHKPOCKON, O0OOpyJOBaHHME MJisi TPOBEIACHHUS HAONIONECHUN, W3MEPEHUN, 3SKCIEPUMEHTOB,
MUKPOITpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

Jlabopamopnuie pabomoi:

Jlabopartopnas padota Ne 1. «3ydyeHnne kaTaIuTHYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTalasbl)y.
JlaGoparopnas pabota Ne 2. «M3ydyeHue CTpOCHHS KJIETOK PACTEHUM, )KUBOTHBIX M OAKTEpU IMOJ MUKPOCKOIIOM Ha TOTOBBIX
MHKpoIpenapaTax U UX OIUCAHUE).

Tema 4. 7KusHeaesiTeJJbHOCTH KJIETKH (6 4acos).

OOMeH BemecTB, WM MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) M JAUCCUMIUIANNS (SHEPTeTHUECKU 0OMeH) — 1B
CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Posb 3aKk0OHOB cOXpaHEeHMsI BEILIECTB U SHEPTUU B MOHUMaHUH METab0IM3Ma.

Tunel oOMeHa BewiecTB: aBTOTPO(HBIA U reTepoTpodHbIid. Posib ¢pepmMeHTOB B 0OMEHE BEIIECTB M MPEBPALEHUU DHEPTUU B
KJIETKE.



®dotocunte3. CBeroBas u TemHoBas ¢a3bl (porocuHTe3a. Peakiuu dortocunresa. DPppekTUBHOCTh (POTOCHHTE3a. 3HAYCHUE
dboTocuHTe3a I KU3HU Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €r0 MPOIYKTUBHOCTH Y
KyJIbTYPHBIX PaCTEHUM.

XeMocHuHTEe3. XeMOCHHTE3UpYIole OakTeprn. 3HaUeHuEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMJIe.

OHepreTudyeckuii oOMeH B KJETKe. PaciieruieHre BEIIeCTB, BBIICIECHUE W AKKyMYJUPOBAaHUE SHEPIMU B KIETKE. OTalbl
sHEpreTuyeckoro oomena. [nmukonu3. bpoxenwe u ero Buasl. KuciopomHoe OKuCIEHHE, WA KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuun matpuuyHoro cuHte3a. ['eHetnueckas uHpopmauus u JIHK. Peanuszanus reHetnueckoil uH@OpManuu B KIETKE.
['enetnueckuit komx U ero cBoiictBa. Tpanckpummus — MarpuuHbli cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. DTambl
Tpancisiuu. KonupoBanne aMuHOKHCIOT. Ponbs prubocom B OnocuHTe3e Oenka.

Heknerounsie Gopmbl xu3Hu — Bupycbl. Mctopus otkpeitus BupycoB (/.M. MBaHoBckuil). OCOOEHHOCTH CTPOECHHS H
KU3HEHHbIM IIMKI BUpPYCOB. bakrepmodaru. bonesHu pacTeHuil, )KMBOTHBIX M YEJIOBEKAa, BBbI3bIBa€Mble BHUpycamu. Bupyc
uMmmyHoaeduimta yenoreka (BNUY) — Bo3oynurens CIINda. OOpaTHas TpaHckpuriiusi, peBeprasa u unterpasa. [Ipodunakruka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00J1€BaHUII.

Jemoncmpayuu:

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

Tabnuyer u cxemwr: «Tunel nutaHus», «Merabonuzm», «MUTOXOHAPUSY, «DHEPreTUUEeCKU oO0MeH», «XJIopOoIIacT,
«Dorocuntes», «Ctpoenue JIHK», «Crtpoenune u ¢dyHKImoHUpoBaHUE TreHay», «CuHTe3 Oenka», «l'eHeTHYeCcKUil Koy,
«Bupyce», «baktepuodarn», «Crpoenue u xxu3HeHHbI nuka supyca CIIM/{a, 6akrepuodara», «Permnukanus JJHK.
Obopyoosanue: monenu-anmumkanuu «Yasoenue IHK u tpanckpunmms», «buocunres 6enka», «CTpoeHHe KIETKH, MOJETb
crpykryps! JJHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4acoB).



Kierounslii 1IUKI, UK KU3HEHHBIN UK KIeTku. MaTepdaza u mutos. [Iponeccsl, nporekaromnye B uutepdase. Pernmukanus —
peakuust marpuyHoro cunre3a JJHK. Ctpoenue xpomocoM. XpoMoCOMHBIH HAOOp — KapuUOTHUIN. JMIIJIOWIHBIA M TarioOWIHBIN
XPOMOCOMHBIE€ Ha0OPbI. XpoMaTuibl. [[uTonornyeckue OCHOBBI pa3MHOXKEHUSI U1 UHANBUIYaTbHOTO PA3BUTHS OPTraHU3MOB.
Henenue kietkn — muto3. Ctaguu murtosa. [Iporiecchl, TPOUCXOAIINE HA Pa3HBIX CTAIUSIX MHUTO3a. BUOJOTHUECKUN CMBICTT
MHTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe U MoJioBoe. Buibl Oecrnonoro pa3MHOKEHUS: IeJIEHUE HAIBOE, TOYKOBAHKUE OJTHO
U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHWE, BEreTaTUBHOE pa3MHOXKeHHUE. VCKycCTBEHHOE KIIOHUPOBAHHE OPraHU3MOB, €ro
3HAYEHHUE JJIS CEJICKLUH.

[TonoBoe pazMHOXKEHUE, €r0 OTINYUS OT OECIIOJIOTO.

Meito3. Cragun Mmeio3a. Ilpoueccsl, mpoucxonsaiue Ha craausax menosa. [loBenenue xpomocom B menose. KpoccuHrosep.
buonornueckuii CMbICIT ¥ 3HAYEHUE MEN03a.

["ameTorenes — npoiecc 0Opa3oBaHus MOJIOBBIX KIETOK y JKMUBOTHBIX. [10JI0BBIC JKee3bl: CEMEHHUKH U simdHukHU. OOpa3zoBaHue U
pPa3BUTHE TMOJOBBIX KJIETOK — TrameT (CrepMaro30ui, SHMIIEKIeTKa) — crepmaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ou1oB. OmnoaorBopenue. [lapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl AMOPUOHAIBHOTO PA3BUTHA Y
MMO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TacTpyJIsilius, opranorenes. [loctamOpuonansHoe pazBuTue. TUIbI HOCTIMOPUOHAIBHOTO
pa3BUTHUS: TIpsIMOE, HempsMmoe (JIMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (HaKTOPbI, CIIOCOOHBIC BHI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrennil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAINHU PA3BUTHSL.

JHemoncmpayuu:

Tabauywl u cxemot: «DOpMBI pa3MHOKEHUS OPTAHU3MOBY, «/[BOWHOE OMIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHUI», «BeretatuBHOE
pPa3sMHOXEHUE pacTeHui», «/lenenue knetku 6akrepuity, «CTpoeHUE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIeTOUHBIHI
uuki», «Permmmkamus [IHK», «Mwurtoszy», «Mehosy, «IIpsiMmoe u Henmpsimoe pa3BuTue», «l'aMeToreHe3 y MIECKONMUTAOIINX U
4eJI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.



Obopyodosanue: MHKpOCKON, MuKponpemnaparbl «CrepMaTo30Ubl MIEKONUTAIOLIETO», <«SIHIeKneTka MIIEKOIMUTAIOIIETOY,
«KapuoknHe3 B KieTKax KOpEIIKa JIyKa», MarHuTHas Mojenb-ammiukauus «J/lenenne xnerkw», monens JHK, moxpens
MeTada3HON XPOMOCOMBI.

Jlabopamopnuie padomot:

JIabopartopHas padota Ne 3. «Habmonenne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpPOIpernapaTaxy.
JIaGoparopHas padota Ne 4. «M3ydyeHne cTpoeHus NOJOBBIX KIETOK HAa TOTOBBIX MUKpOIpENapaTax».

Tema 6. HacsieAcTBEHHOCTh ¥ MI3MEHYMBOCTH OPraHU3MOB (8 4acoB).

[Ipeamet u 3anaun reHeTUKU. MicTopust pa3BuTHs TeHETUKU. POJIb IUTONOTUU ¥ SMOPHOJIOTUN B CTAHOBJIGHUU TeHETUKHU. Bxian
POCCUHCKUX U 3apyOCkKHBIX YYEHBIX B PAa3BUTHE T€HETUKU. METolbl T€HETUKU (THOPUIOTOTUYECKUM, HUTOTEHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TEHETUYECKHE TOHATHUS. ['eHeTHYeckas CUMBOJIMKA, HCIOJIb3yeMas B CXeMax
CKpEIINBaHUN.

3aKOHOMEpPHOCTH HAcleJIOBaHUSl TPU3HAKOB, YycTaHOBJIeHHbIe [. Mennenem. MoHOTUOpUAHOE CKpeNIMBaHUE. 3aKOH
€AMHO-00pa3usi THOPUIOB MEPBOTO MoKoJieHus. [IpaBuino toMmuHUpOBaHus. 3aKOH paclIeneHusl MPU3HaKoB. [ umore3a 4ucToThl
ramert. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JHuruOpuaHoe CKpenuBaHue. 3aKOH HE3aBUCHMOIO HAcjelIOBaHUS MPU3HAKOB. llUTOreHeTMYecKne OCHOBHI ITUTHOPUIHOTO
CKpeIllUBaHUsA. AHalu3Upyrollee ckpenmBane. Mcnoib30BaHUe aHATM3UPYIOMIETO CKPEIIUBAHUS JIJIsl ONpeeeHUs] TEHOTHIIa
ocoOu.

CuerieHHoe HaciieqoBaHue npus3HakoB. Padora T. Moprana no cuemnjieHHOMY HacjieJ0BaHHMIO reHoB. Hapymienue cuersieHus
TE€HOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeaeieHue moJjia. AyTOCOMBbl M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U TreTeporaMeTHbIE
opranu3Mbl. HacnegoBaHve NprU3HAKOB, CIETVIEHHBIX C 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. MeH03 1 MOJIOBOM MPOIecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. MyTarmoHHas M3MEHUMBOCTh. Kitaccudukanus MyTanuid: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC.
YacTota ¥ mpuuuHbl MyTanuid. MyTtareHHblie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAJ0B B HACJIECICTBEHHOM H3MEHUYMBOCTU
H.N. BaBunosa.

BuesiiepHas HacIeCTBEHHOCTh M U3MEHUYHUBOCTb.

I'enetnka denoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJBI TE€HETHKH 4YeJOBEKAa: TI'€HEaJOTHMYECKUi, OJU3HEIOBBIMH,
LHUTOT€HETUYECKH, OMOXUMUYECKUNA, MOJEKYIsIpHO-reHeTuYeckuid. COBpEMEHHOE ONpeeeHUE T€HOTHUNA: MOJHOTEHOMHOE
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. CTBOJOBBIE KJIETKU. [IpUHITUIIBI 310pOBOr0 00pa3a >KM3HM, JUATHOCTUKH, MPOPUIAKTHUKA U JICUCHHUS] TeHETHYECKUX
Oosie3Hell. MeauKo-reHeTHYeCKOe KOHCYJITHPOBAaHME. 3HAUCHHE MEIAUIIMHCKOM TEHETUKH B IIPEJAOTBPAIICHUH MW JICUCHUH
TCHEeTUYECKHUX 3a00JICBaHUN YeIOBEKa.

Jemoncmpayuu:

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

Tabnuyer u cxemvl: «MOHOTHOPUIHOE CKpEUIMBAaHUE W €ro IMTOTCHETHYECKas: OCHOBa», «3aKOH pAaCIICIUICHUS U €ro
IIUTOTEHETUYECKAasi OCHOBa», «3aKOH 4YHCTOTHI Trametr», «Jlurubpumnoe ckpemiuBanuey, «lluTonorunyeckrue OCHOBBI
JTUTHOPHIHOTO CKpeluBaHusD», «Meho3y, «B3anMoielicTBIe ajuIeNIbHBIX TEHOBY, «I €HeTHYeCKHE KapThl paCTCHUM, )KUBOTHBIX U
yeJaoBeKay, «I'eHeTnka nosa», «3aKOHOMEPHOCTH HACJIEOBAHUS, CIICIIJIEHHOTO C MOJoM», «KaprOTHIIBI YeI0BEKa U KUBOTHBIX),
«Bugel m3amenunBoctn», «MoaudukamonHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-gakropa», «['€HeTHKa rpyrm KpoBU»,
«MyTalmoHHass U3MEHUYUBOCTbY.



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

Jlabopamopnuie u npakmuueckue pabomoi:

JIaGoparopHast pa6ora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOTO U AUTHOPUIHOTO CKPEUIMBAHUS Yy APO30(HIBI 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 KyJIbTYPHBIX 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 — MHOpuAUHT. Ynuctas nuHus. CKpelnBaHue YUCTBIX JMHUM. ['eTeposuc, uimm
rubpuaHas cuia. HepoacTtBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas ruOpuauzauus U e€ ycnexu. MCKycCcTBeHHBIN
MyTareHes3 1 MoJIy4eHUe MONMUIUIONIOB. [JJOCTHKEHNS CEIEKIMN PACTEHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorust Kak oTpacib NpoW3BOACTBA. ['eHHast mHxkeHepus. Jrtanbl co3nanusg pekomOuHantHo JIHK m TpancreHHbIx
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.



Tabnuyvr u cxemsi: Kapta «LleHTpB TPOMCXOXKACHHUS M MHOro0Opasusi KyJbTYpHBIX pacTeHuit», «llopomsl momamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTteHui», «OtnanéHHass rubpuauzauus», «Pabotel axagemuka M.®D. MBaHoBay,
«[Tomumnonnus», «O0beKThl OMoTeXHOJOTUNY, «KieTouHble KynbTypbl W KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEpPEHOC
T€HOB, XPOMOCOM).

Obopydosanue: MyISKM  TUIOJOB M KOPHEIJIONOB AMKUX GOpM U KYJIbTYPHBIX COPTOB pacTeHHil, repbapuii
«CeNbCKOXO035IICTBEHHBIE PACTEHUS.

IKCKypcuu uiu 6U0e0IKCKypCuu:
Okckypeusi « OCHOBHBIE METOJbI U JIOCTUKEHUSI CEJICKIIMU PACTEHUN W JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO

(bCpMy, COpTOHCHBITaTGHBHBIﬁ Y4aCTOK, B TCIINIMIHOC XO3HﬁCTBO, Jla60paT0pm0 AI'POYHUBCPCUTCTA UJIHW HAYYHOI'O ]_IGHTpa)».

Pe3epenoe épema — 1 uac



3. Ilnanupyemblie pe3y/abTAaThl 0CBOCHHs YueOHOro npeamera «buosorns»
Cornacao ®I'OC COO ycraHaBIuBarOTCs TPEOOBAHMS K PE3yJIbTaTaM OCBOEHHUS OOYYaIOIIMMUCS TPOrpPaMM CPETHEro 0O0IIero
00pa30BaHuUsl: JIMYHOCTHBIM, METANPEIMETHBIM U IIPEAMETHBIM.
JIMYHOCTHBIE PE3YJIbTATDI:
B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUSA MpeaMera «bHONoTHs BBIJIEICHBI CICAYIOIINE COCTABJISIIONINE: OCO3ZHAHUE
OOyYaroIIMMHUCS POCCUHCKOM TpakIaHCKOW WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/ICIICHUIO, HAJIMYMe MOTUBALMM K OOYYEHUIO OWOJIOTHH, IIeJICHANPABIECHHOE pPAa3BUTHUE BHYTPEHHUX YOEKICHHIM
JUYHOCTA HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U HCTOPUYECKUX TPATUIMNA pa3BUTHs OUOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPHUCYITUMU
CUCTEME OMOJIOTMYECKOr0 00pa3oBaHMs, HAJIMYUE IKOJOTMYECKOrO0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.
JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI TMpeaMera «buosiorus» AocTUraroTCs B €AUHCTBE Y4e€OHOM W BOCHUTATEILHOMN
NEATEIbBHOCTU B COOTBETCTBHM  C TPAJAUIHMOHHBIMU POCCHICKMMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMH H JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOINECTBE MpaBUJIaMU M HOPMaMHU IOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHHUSI M CaMOPAa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTHU, MATPUOTH3MA, YBAXKEHUS K
3aKOHY M TMPaBOMOPANIKY, UYEJTOBEKY TpyJa U CTapuieMy IOKOJCHHUIO, B3aWUMHOTO YBa)KCHHS, OEPEKHOTO0 OTHOIIECHUS K
KYJIbTYPHOMY HACIIEJIUIO U TPAJAUIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit deaepannu, IpUpoae U OKPYKAOUIEN CpeIe.
JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOro mpeamera «buosiorus» IOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
00yyYaromuxcsi pyKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTU, CUCTEMOW IIEHHOCTHBIX OpPUEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, pPacCIIMpPEHUE
KU3HEHHOT'O OMbITA U OMbITA JIESITEJILHOCTH B MPOIECCE PEeAU3allMd OCHOBHBIX HAIIPABJICHHI BOCIIUTATEILHON JEATEIbHOCTH, B
TOM YHUCJIE B YACTU:
1) rpaIaHCKOTr0 BOCTIMTAHUS
- c(pOpMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIMHU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUUCKOTO OOIIECTRa;
- 0OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIOPSIKA;



- TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATETLHOCTH TPU CO3JaHUM YYE€OHBIX MPOEKTOB, PEHICHUH YYEeOHBIX W
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

- CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO IMO3HIIMIO IO OTHOIIECHHIO K SIBJIEHUSM COBPEMEHHOM XKU3HU U OOBSACHSTH €€;

- YMEHHE YYUTHIBATh B CBOMX JICHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS JIIOJICH C pa3sHBIMH YOCKICHUSIMH,
KYJbTYPHBIMU [IEHHOCTSMHU U COLIMATIBHBIM MOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHMYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX, MO3HABATEIBHBIX U HCCIEI0BATEIHCKUX
3a/lay, YBOXKUTEIbHOE OTHOIIEHUE K MHEHHUIO OMIMIOHEHTOB MPU 00CYX AECHUU CIIOPHBIX BOITPOCOB OMOJIOTMUECKOTO COJEPIKAHMUS;

- TOTOBHOCTb K T'YMaHUTApPHOW U BOJIOHTEPCKOW JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

- c(OpPMHPOBAHHOCTh POCCHMCKON TpaXXJAaHCKOW MJIEHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoAy, YyBCTBa
OTBETCTBEHHOCTHU Tiepea PoaumHON, ropAOoCTH 3a CBOM Kpal, CBOKO PoauHy, CBOW SI3bIK M KYJBTYpPY, NMPOLIJIOE U HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccnu;

- LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0O U MNaMATHUKAM IMPUPOABI, NOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

- CIIOCOOHOCTH OIICHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE M Pa3BUTHE OMOJIOTHH, TOHUMAaHKE 3HAYEHUS! OMOJIOTHH B
MO3HAHUU 3aKOHOB MPUPOJIBI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIIeCTBa;

- uaeiHas yoexxIEHHOCTh, TOTOBHOCTD K CIIy>KEHUI0 OTEUYECTBY U €ro 3alIUTe, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

- OCO3HAHME JYXOBHBIX [IEHHOCTEH POCCUICKOr0 HAPOAa;

- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBE/ICHNUS,

- CTIIOCOOHOCTD OIEHWBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETro;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM POJUTEISIM, CO3JAHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO NPUHATHUS LIEHHOCTEH CEMENHOMN
YKW3HU B COOTBETCTBHUM C TPAAULIMSIMU HApo10B Poccuu;



4) 3¢TeTHYECKOT0 BOCIIMTAHHS:

- ICTETHUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOpPYECTBA, CIOpTa, TpyHa,
OOIIIECTBEHHBIX OTHOIIICHHMIA;

- IOHUMaHNE YMOITMOHAIEHOTO BO3/ICUCTBHS JKUBOU MPUPOJIBI U €€ IIEHHOCTH;

- TOTOBHOCTH K CAMOBBIPKCHHIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHUE MTPOSIBIIATH Ka4€CTBA TBOPUECCKOU TUIHOCTH;

5) puznyecKkoro BOCIUTAHUSA:

- IOHUMaHHUE U peain3alus 3J0pOBOTro U 0e30macHoro odpasa KU3HU (3J0POBOE MUTAHUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUIT
U HOpM, cOalaHCUPOBAHHBIM PEXXUM 3aHATUN M OTAbIXA, peryjsipHas ¢puznueckas akTUBHOCTD), OEPEKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

- TIOHUMAaHWE MEHHOCTH TPABWI WHIAWNBUIYAJTHHOTO M KOJJICKTUBHOTO OE30MacHOTO IOBEICHUS B CHUTYAIUSX, YIPOXKAIOIINX
3JI0POBBIO U )KU3HU JIOJIEH;

- 0CO3HAHWE TOCJIC/ICTBUN U HEMPUATUE BPETHBIX MPUBBIUEK (YIIOTPEOIICHUS aTKOTOJIsI, HAPKOTHKOB, KYPEHHS);

6) TPy 10BOT0 BOCTIMTAHUSI:

- TOTOBHOCTH K TPYyly, OCO3HAHHE IIEHHOCTHU MacTepCTBa, TPYA0TI00uE;

- TOTOBHOCTh K AKTHBHOW JESITEIILHOCTU TEXHOJOTUYECKOW M COIMAIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHSTH TAKYIO JACSTEIBHOCTD;

- MHTEpeC K pa3iuuHbiM cdepaM npodeccuoHaTbHON NEATeIbHOCTH, YMEHHE COBEpINATh OCO3HAHHBIM BHIOOp Oyayiiei
podeCCum M peaan30BbIBATh COOCTBECHHBIC KU3HCHHBIC TIIAHBL

- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHUIO HA MTPOTSHKCHUH BCEH JKU3HU;

7) 3KO0JIOrHYeCKOro BOCTIMTAHUS

- DKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHHUE K IPUPOC KaK NCTOYHHKY JKH3HU Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

- TIOBBINICHUE YPOBHS IKOJIOTHYECKOW KYJIBTYpHI: MPUOOPETEHNE OIbITA IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOKHBIX
MOCIICICTBUN [T OKPY’KAIOLIEN CPEBI;

- 0CO3HAHHWE TJIOOATBHOTO XapaKkTepa 3KOJOTHUSCKHUX MPOOJIeM U MyTeH UX PeIIeHUS;



- CIIOCOOHOCTD HUCIIOJIb30BATh MPUOOPETAEMBIE IPU U3YUEHUH OMOJIOTMH 3HAHUS U YMEHUS IIPU PEIICHUHN MTPOOJIEM, CBSI3aHHBIX C
paloHaIbHBIM IPUPOJONOIb30BaHUEM (COOMIOZACHHE IpaBWJI TOBEIEHUS B NPUPOJE, HANPABICHHBIX HA COXpaHEHHE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, Ouocdepnl);

- AKTUMBHOE HENPUATHE JEUCTBUW, IPUHOCAIIMX BpEeJ OKPYKAIOUIEH NPUPOJHOM Cpene, YMEHHE IPOrHO3UPOBATH
HEONAroMpHUsATHBIE YKOJOTUYECKHUE TTOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U MPEJOTBPAIIATh UX;

- HaJIUMYME PpA3BUTOIO SKOJOTMYECKOIO MBIIIICHUS, 3KOJOTMYECKOW KYJIbTYphl, ONBITa JEATEIBHOCTH 3KOJOTHYECKOU
HalpaBJIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHHUKAaTHUBHOW W COLIMAJbHOW IPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHUUECKOH EATEIbHOCTH KOJOTUYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHNS:

- cOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKd U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O HA IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

- COBEPIIICHCTBOBAHKE SI3BIKOBOM M YUTATEIBCKOM KyJIbTYPHI KaK CPECTBA B3aUMOICHUCTBUS MEXKY JIFOJIbMU U TIO3HAHUS MHUPA,

- MIOHUMaHUE CHEIU(PUKN OMOJIOTUM KaK HayKH, OCO3HaHUE €€ Poju B (POPMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBILICHHUS,
CO3/IaHMU LIEJIOCTHOTO MpeICTaBIeHUsI 00 OKpY’KaloIllleM MHUpE Kak O €IUHCTBE MPUPOJbI, YeJIOBEeKa U OOIIECTBAa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U peIIeHUH MPOOJIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS,

- yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JUIsl COBPEMEHHOW MUBMIIM3AIMH: 00€CIIEYeHHs] HOBOTO YPOBHS Pa3BUTHS METUIIMHBI,
CO3/IaHHUS TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh PeCypCHbIe MPOOIeMbl Pa3BUTHS YETIOBEUECTBA, MOMCKA MyTeH
BBIXO/Ia W3 TJIO0ANBHBIX JKOJOTUYECKUX MpoOJieM M OOecnedeHus Tmepexofa K YCTOMYMBOMY pa3BUTHIO, PaIlMOHAIBLHOMY
MCIIOJIb30BaHUIO TPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTb B MOJYYEHUH OUOJIOTMYECKUX 3HAHUM B LIENSAX MOBBIMIEHUS OOLIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH KaK COCTAaBHOM 4acTH (PYHKITMOHAIBHON TPaMOTHOCTH 00y4aromuxcs, GOpMUPYyEMOU Npy U3yIeHUU OMOJIOTHH;

- IOHHMaHUe CYIIHOCTH METOJIOB MO3HAHUs, HCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTh MCIIOJIb30BATh MOTy4yaeMble
3HAaHUA JUIsl aHallu3a U OOBSICHEHUS SIBICHHUN OKPYXAIOUIEr0 MHUpPAa M TMPOUCXOIAUIMX B HEM H3MEHEHUI, yMEHue JAenaTh
000CHOBaHHBIE 3aKJTFOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C [EIhI0 TOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB,



- CHOCOOHOCTh CAMOCTOSATEIBHO HCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS [Js pElIeHHs] MpOoOJEM B PEANbHBIX >KU3HEHHBIX
CUTYyalUsIX;

- OCO3HAaHUE LEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIEHOBATEIBCKYIO JESITEIbHOCTD
WHJUBUyaJIbHO U B TPYIIIE;

- TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUU 10
OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMH NOTPEOHOCTSAMH.

B npouecce 10CTHXKEHNS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS O0YUYaOLIUMUCS MPOrpaMMbl 10 OMOJIOTUU Ha YPOBHE CPEIHErO
obmiero  oOpa3zoBaHMsl y  OOYYAlOIIMXCS ~ COBEPLICHCTBYETCS  3MOLMOHAJBHBIH  HMHTE/UIEKT,  IPENoJararonun
c(OPMUPOBAHHOCTbD:

- CaMOCO3HaHHS, BKJIKOYAIOLIEro CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHME, BUIETh HAIpPaBJICHUS pPa3BUTHUSA
COOCTBEHHOW 3MOIIMOHAIIBHOM C(epbl, ObITh YBEPEHHBIM B Ce0€;

- CAMOPETYJIMPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MTPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJAEHUE, CIOCOOHOCTH
aJIalITUPOBATHCA K SMOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTH)KEHHMIO LEIU U yCHeXy, ONTHMH3M, UHUIIMATUBHOCTb, YMEHHUE
JICKCTBOBATh, UCXO/Is U3 CBOUX BO3MOXKHOCTEMH;

- SMIIATUH, BKJIKOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHME JIPYTMX, YUYUTHIBATh €r0 MpPU OCYIIECTBICHUU
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTPAMBATH OTHOUIEHUS C APYTMMH JIIOABMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3periaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATHBI.
MertanpenMeTHbIE pPE3yabTaThl OCBOCHHMS Yy4eOHOTO mpeameTa «buosiorus» BKIIOYAIOT: 3HAYUMbIC ISl (POPMUPOBAHMS

MUPOBO33PEHUS 00YUYAIOIIUXCS MEXAUCIUIIMHAPHBIEC (MEXKIPEAMETHBIE) OOIICHAYYHBIC TTOHATHS, OTPaKalollue 1eIOCTHOCTh
HAay4YHOW KapTUHBI MUpa W CIENU(PHUKY METOJOB TMMO3HAHUS, HUCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPIHS,
SIBJICHHE, MPOIIECC, CUCTEMA, HAYUHBIN (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeIOBaHUE, HAOIIOICHHE,
U3MEpPEeHHUE, OKCIEPUMEHT W JpPYruX), YHHUBEpCAJIbHbIE Y4YeOHBbIE JeHcTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,



pEryJsTUBHBIE), oOecnieurnBaroye GopMupoBaHre PyHKIIMOHAIBHONW IPAMOTHOCTH M COLIMANILHON KOMIETEHIIMU 00yJarouuxcs,
CIIOCOOHOCTH 00YYaIOUIUXCsl UCITOIb30BaTh OCBOCHHBIE MEXKIMCUUILUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbBIC
yueOHbIE JCHCTBHS B O3HABATENFHON U COLIUMATIBLHON MPAKTHKE.

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS MPOTPaMMbl CPETHEr0 O0IIero 00pa30BaHus JOKHBI OTPAXKaTh:

OBJiaeHne YHUBEPCAJILHBIMYU YU€OHBIMH MMO3HABATEIbHBIMU J€CTBUAMM:

1) bazoevie nozuueckue oelicmeus:

- CaMOCTOSITENIBHO (DOPMYIUPOBATH U AKTyaJIU3UPOBATh MPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

- HWCIIOJIb30BaTh MPHU OCBOCHWW 3HAHWM MPUEMBI JIOTMUECKOTO MBIIUICHHs (aHajdu3a, CUHTE3a, CpPaBHEHUs, KiaccudUKaIuH,
0000111eHHsT), PACKPBIBATh CMBICT OMOJOTUYECKUX TOHSTHM (BBIACNIATh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABJIMBATH CBS3U C
JIPYTUMHU MOHSTUSIMH);

- ONPEAEIATh LU AEATENbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPUHU UX JOCTHXKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C
MOCTaBJICHHBIMHU IEJISIMU;

- HCTI0JIH30BaTh OMOJIOTUYECKHE MIOHATUS JIJIsl OOBsICHEHUS (PAKTOB U SIBIICHUHN KUBOM MPUPOJIBI;

- CTPOUTH JIOTUUECKHUE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, IO aHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH M TTPOTUBOPEUHS
B pPacCMaTPUBAEMBIX SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

- TPUMEHATHh CXEMHO-MOJEJbHBIE CPEIACTBA [JIsi MPEACTABICHUS CYIIECTBEHHBIX CBSI3€ W OTHOIICHWI B HU3Y4aeMbIX
OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUUN PA3HOTO POJIa, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

- pa3pabaThiBaTh IJIaH PEMICHMS MPOOJIEMBI C YUYETOM aHAIIM3a UMEIOUIUXCSl MaTepUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;

- BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIEHUBATh PHUCKHU MOCIEACTBUM
NEeATEIIbHOCTH;

- KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEATBHOTO, BUPTYAIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

- pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIeM;

2) bazoevle uccnedosamenbcKue 0eiucmeus:



- BIAJCTh HaBBIKAMHU Y4YEOHO-MCCIIEAOBATENHCKOW U MPOEKTHOM NE€ATENbHOCTH, HaBBIKAMHU pas3peuieHus: mpoodiem, oOiaaaTh
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITO3HAHWS;

- WCIIONh30BaTh PA3JIMYHBIC BUIBI JEATEIHLHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHHWSA, €r0 WHTEPHIpETalud, MPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B YICOHBIX CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUN YICOHBIX U COIUATIBHBIX TIPOEKTOB;

- (hpopMupoBaTH HAYYHBIN THUIT MBIIIUICHUS], BIAJIETh HAYYHON TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHATUSMU U METO/IAMH;

- CTaBUTh U POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BATENbHOMN AESITEIIbHOCTH U )KU3HEHHBIX CUTYAIlUsX;

- BBUIIBIIATH TPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UPOBATh 3a/lady, BBIJBUTaTh TUIOTE3Y €€ pelIeHus, HaXOIUTh
apryMEHTHI JIJIs1 JI0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS,;

- aHATM3WPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJadd pe3yJbTaThl, KPUTHYECCKH OICHWBATh WX JOCTOBEPHOCTb,
MIPOTHO3WPOBATh N3MECHEHHUE B HOBBIX YCIIOBHSIX;

- 1aBaTh OIEHKY HOBBIM CHTYAIlHsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

- OCYIIIECTBIIATH lIeJICHANTPABICHHBIN MOUCK MEPEHOCa CPECTB U CIIOCOOOB IEUCTBUS B TPO(PECCHOHATILHYIO CPEY;

- YMETh IEPEHOCUTH 3HAHUS B TTO3HABATEIIbHYIO U MTPAKTUUYECKYIO 00JIACTH KU3HENESITEIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 001acTel;

- BBIJIBUTATh HOBBIE WJIEU, MpeJjlaratb OpPUTHHAIBHBIC TOAXOJbI M PEIICHMs, CTaBUTh MPOOJIEMBbI W 3a7aud, JOIYCKAIOIIHE
aNbTEPHATUBHBIC PEIICHHUS,;

3) paboma c unghopmavueii:

- OPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHMKAX HHPOpMaluu (TEKCTEe y4eOHOro mocoOusi, Hay4HO-TIOMYJIIPHOM JIUTEpaType,
OMOJIOTUYECKUX CIIOBApsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTEepHeTe), aHanmu3upoBaTh HHQPOPMAIIUIO
Pa3TUYHBIX BUJOB U (JOPM MIPEACTABICHUS, KPUTHUYECKH OLIEHUBATH €€ JIOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTH;

- ¢dopMynMpoBaTh 3aMPOChl U TPUMEHITh PA3IUYHBIC METOJALI TPHU TIOUCKE W OTOOpe OMOoJIOrHYecKor WHGOpPMAIIHH,
HEO0OXOMMOM sl BBITIOJTHEHUS yUeOHBIX 33]1a4;

- TpuoOpeTaTh OIBIT HCIOJIb30BaHUS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;



- CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAaNbHYIO (OpMy TpeacTaBlieHuss Ouosiorudeckod wuHdopmauu (cxembl, Tpaduxw,
JarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

- UCTOJb30BaTh HAYYHBIN fA3BIK B Ka4eCTBE CPENCTBA MpHU paboTe ¢ Ouonornyeckoil nHpopMmanuen: NpUMEHATh XUMUYECKHE,
dbuznueckue W MaTeMaTHYeCKHe 3HAaKM M CHMBOJBL, (opmynsl, abOpeBuaTypy, HOMEHKJIATYypy, HCIOJIb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HH(MOPMAIMU, THPOPMALIMOHHOMN 0€301MaCHOCTH JTUYHOCTH.

OBJiageHne YHUBEPCAJIbLHBIMIA KOMMYHHKATHBHBIMHY IeCTBUSIMU:

1) oowenue:

- OCYILECTBISTh KOMMYHHUKAllMd BO BCEX C(epax >KU3HU, aKTMBHO Y4YacTBOBAaThb B JUAJIOre WIHM JUCKYCCHUHU IO CYILIECTBY
o0cyxaeMoi TeMbl (yMEHUE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH CY>KJIC€HHUS OTHOCUTENBHO BBIMOJHEHUS MpEIaraéMoi 3aiauu,
YUHUTBIBATh HHTEPECHI M COTNIACOBAHHOCTh NO3ULUI APYTHX YYaCTHUKOB IHAJIOTA WU JUCKYCCHUH);

- pacno3HaBaTh HEeBepOaJbHBIE CPEACTBA OOILECHHS, MOHUMATh 3HAUYECHHUE COIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS
KOH(DJIUKTHBIX CUTYaIlU, YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

- BJAJETh pA3IMYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOACHCTBMS, NOHMMATh HAMEPEHUS JPYruX JIIOJEH, MPOSBIAThH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (popMme GOopMyIupOBaTh CBOU BO3PAKECHMUS;

- Pa3BEPHYTO M JJOTUYHO HU3J1araTh CBOI TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPECTB;

2) coemecmnasn 0esamenbHOCMb:

- IOHUMAaTh U UCIOJB30BATh MPEUMYILIECTBA KOMAaHIHON W MHAUBUAYAJIbHON paOdOThI IPU PEUIEHUH OMOJIOTMYECKOW MPOOIEMBbl,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA NP PELLICHUN y4eOHOH 3aauH;

- BBIOMpATh TEMAaTUKy W METOJAbl COBMECTHBIX ACUCTBUNA C Y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)XJAOro 4jeHa
KOJIJIEKTHUBA;

- IPUHUMATh LEIU COBMECTHOM AESITEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUA MO €€ TOCTHXKEHHIO: COCTABIIATH
TJIaH ICUCTBUM, paclpeieiaTh POJIU ¢ yYETOM MHEHUHN YUYaCTHUKOB, 00CYX)IaTh pe3yJbTaThl COBMECTHON PabOTHI;

- OLIEHMBATh KAYE€CTBO CBOETO BKJIA/1a U KaXKJI0I0 YYaCTHUKA KOMaHbl B OOIIMIA pe3yibTaT 1Mo pa3paboTaHHbIM KPUTEPUSIM;

- IpeJIaraTh HOBBIE MMPOEKTHI, OLIEHUBATH UJIEU C TIO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



- OCYIIECTBJISITh MO3UTHUBHOE CTPATETHYECKOE IMOBEJCHHUE B PA3JIMUHBIX CUTYaIlUSX, MPOSIBISATH TBOPUECTBO M BOOOpPaKCHHE,
OBITh MTHUITUATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMY PEryJISTUBHBIMU AeHCTBUSAMM:

1) camoopzanuzayus:

- ACTI0JIH30BaTh OMOJIOTHYECKIE 3HAHUS TSI BBISIBJICHUS TPOOJIEM U UX PEIICHUS B KU3HCHHBIX M YICOHBIX CUTYAIIHSIX;

- BBIOMpATh HAa OCHOBE OHOJIOTHMYECKUX 3HAHWM IICJICBBIE M CMBICIOBbIE YCTAHOBKM B CBOMX JEUCTBHUSAX M TOCTYIKax IO
OTHOUIIEHHUIO K 5KUBOU MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

- CaMOCTOATENLHO OCYIIECTBISATh IMO3HABATEIBHYIO JESATEIBHOCTh, BBISBISATH MPOOJIEMBbI, CTaBUTh H (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4u B 00pa30BaTENbHOM NESITEIILHOCTH U )KU3HEHHBIX CUTYyaITUsX;

- CaMOCTOSITEJIbHO COCTaBJISATh IUIaH pelieHus MpoOJieMbl C YYETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANOYTEHUM;

- J1aBaTh OIICHKY HOBBIM CHUTYaIIUSIM;

- pacHIMpATh paMKH Y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;

- IeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

- OIIEHUBATh MPUOOPETEHHBIN OIBIT;

- CIOCOOCTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO IMUPOKOHN IPYAUIIUU B Pa3HBIX 00JACTAX 3HAHHM, TOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHB;

2) camokonmpoJiv:

- 1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, BHOCUTh KOPPEKTUBBI B JIEITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

- BIIAQJICTh HABBIKAMHU TO3HABATEIHHOM pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, MX
PE3yNHTATOB U OCHOBAHUM, MCTIOJIB30BATh MPUEMBI PEQIICKCHU JJIsI OIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHHUS;

- OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHUSI 0 UX CHUKEHHUIO;

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU AHAIU3E PE3YIBTATOB JAEATEIbHOCTH;

3) npunamusn ceda u Opy2ux

- MPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTRBA,;



- IPUHUMATh MOTUBBI U ApTYMEHTBI APYTHUX IIPU aHAJIU3€E PE3YyJIbTAaTOB ACATEIBHOCTH;
- IpU3HABaTh CBOE MIPABO U IPABO APYTUX Ha OLIUOKY;

- pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI.

[IpeameTHbie pe3ynbTaThl ocBOoeHUs mporpammbl COO mo Owosornu Ha 0a30BOM ypOBHE BKJIIOYAIOT CIENU(PHYECKUE IS
yueOHoro mnpeamera «buonorus»» HaydHble 3HaHUS, YMEHHMsS M CHOCOObI JEMCTBHIM 10 OCBOCHHIO, HHTEPIPETALMUA U
peoOpa30BaHUIO 3HAHUN, BUBI ACSITEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX
CUTyallUsiX, @ TAKXKE B pealbHbIX JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouojorueil. B mporpamme npeaMeTHble pe3ysbTaThl
IpeJICTaBJICHbI 10 TofaM 00yUYeHHUsI.

IIpeaMeTHbIe pe3yabTaThl 0CBOeHHS y4eOHOro npeamera «buosgorus» B 10 ki1acce 101KHBI OTPAXKATD:

- c()OpMHUPOBAHHOCTh 3HAHUI O MECTE W POJId OUOJOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOIOTHH, (PYHKIMOHAILHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUsI )KU3HEHHBIX 3a/1ay;

- YMEHHE PacCKphIBaTh COJEp)KaHHUE OHMOJOTHMYECKUX TEPMHHOB M TIOHSTHH: JKM3Hb, KJIETKA, OpraHU3M, MeTaboiau3M (oOMeH
BEUIECTB M  IpEBpallleHue DJHEPruM), ToMeocTa3 (CaMOperyisius), ypOBHEBas OpraHu3alUs >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE;

- YMEHHUE Hu3JlaraTh OMOJOTUYECKHE TEOpHUM (KJIETOYHas, XpPOMOCOMHAs, MyTalMOHHAas, LIEHTpaJibHasl J10rMa MOJIEKYJISPHOU
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuyenus (0 UeHTpax MHOrooOpaszus U HPOUCXOKICHUS
KyJbTypHbIX pacTeHuil H.J. BaBuiioBa), onpeaensiTh rpaHUIbl X TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

- YMEHHE BJa/IeTh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOJIEHUE U ONHMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SBJICHUM,
OpraHu3anus U MpPOBEJCHHE OHOJOTUYECKOTO SKCIIEPUMEHTAa, BBIJIBUKEHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTU MEXIY
UCCIIETyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJbTAaTOB, NCIOJb30BAHHBIX HAYUHBIX MOHATUN, TEOPUHA U 3aKOHOB,
YMEHUE J€eNIaTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YJIbTaTOB;

- YMEHHE BBIJCNSThH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIJIETOUYHBIX U MHOTOKJIETOUYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BEIIECTB M MPEBpALIECHUSI YHEPTUU B KJIETKE, (POTOCHUHTE3Q, MIACTUYECKOTO U



HHEPreTHUECKOro OOMeHa, XEMOCHHTE3a, MHTO3a, MeiHo03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHUS, HWHIUBUIYaJTbHOTO pPa3BUTHS
opraHu3Ma (OHTOTCHE3);

- yMEHHE MPUMCHATHh IMOJYYCHHBIC 3HAHWS [JI1 OOBSICHEHUS OWOJOTHYECKUX TMPOIECCOB M SIBICHHWM, IS TPUHSATHUS
MPAKTUYECKUX PEIICHWHA B TIOBCETHEBHOW KH3HU C IENbI0 oOecreueHuss Oe30MacHOCTH CBOETO 3J0POBBS U 30POBBS
OKPYXKAIOIIUX JIFOJCH, COONIONCHWsI HOPM TPAaMOTHOTO TOBEICHHUS B OKpYXKAlOUEH NPUPOJAHONW Cpene, IMOHUMaHUE
HEOOXOJMMOCTH  WCIIOJIb30BaHUS  JIOCTHDKCHHH COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH ISl PalMOHAIBHOTO
TIPUPOJIOTIOTH30BAHNS,;

- YMEHHE pelIaTh JJIEMEHTapHbIE TEHETUYECKUE 3a7aud Ha MOHO- W JUTHOPUIIHOE CKPEIMBAHME, CIICTUICHHOE HaclieJJOBaHUE,
COCTaBJISITHh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS ISl PEICKa3aHusl HacaeOBaHUs MPU3HAKOB Y OPTaHU3MOB;

- YMEHHE BBINMOJHATH Ja0OpaTOPHBIC M MPAKTHYECKUE padOTHI, COOIIONATh MpaBuiia Ipu paboTe ¢ yueOHBIM U J1ab0paTOPHBIM
000py10BaHUEM;

- YMEHHE KpPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO OHOJOTHYECKOTO CONEpIKaHUS, BKIIOYAIOIIYIO
MICEB/IOHAYYHbIC 3HAHUSI W3 PA3JIUYHBIX HCTOYHUKOB (CpPEACTBA MAcCOBOM HHGpOpMAIMK, HAYYHO-TOIMYJISIPHBIE MaTepHalbl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

- YMEHHE CO3/1aBaTh COOCTBEHHbBIC MIUCHhbMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOIOTHYECKy0 HH(POPMAIIUIO U3 HECKOJIBKHUX
HMCTOYHHUKOB, TPAMOTHO UCITOJIb30BATh MOHITHIHBIN arrapaT OMOJIOTHH.



4. TemaTu4eckoe IVIAHNPOBAHME € YKa3aHUEM KOJMYEeCTBA YaCOB, OTBOJIMMBIX HA OCBOEHHUE KAKI0H TeMbl y4eOHOT0
npeamera «buoJsiorus», ¢ yuerom padoueii nporpaMMbl BOCIIUTAHUS

JlesITeNnbHOCTh YUUTENSI ¢ yUeTOM pabodeil mporpaMMbl BOCIIUTAHUS:

I'pasxccoanckoe éocnumanue:

1) 3HatomMii M OPUHUMAIOLIMA CBOI0 POCCHMCKYIO TPaXAAHCKYIO MPUHAUICKHOCTh (MACHTHYHOCTh) B TMOJUKYJIBTYPHOM,
MHOTOHAIIMOHAIBPHOM ¥ MHOTOKOH()ECCHOHATEHOM POCCUHCKOM OOIIECTBE, B MUPOBOM COOOIIIECTBE;

2) NOHUMAIOIIMK CONPUYACTHOCTh K IIPOLUIOMY, HAaCTOALEMY U OyaymieMy Hapoaa Poccun, TeicsiueneTHEN HCTOPUN POCCUICKOM
rOCYJapCTBEHHOCTH HAa OCHOBE UCTOPUYECKOIO IPOCBEILECHUS, POCCUMCKOI0 HAIMOHAJIBHOTO UCTOPUYECKOIO CO3HAHNS,

3) nposBISIOIMI YBaXK€HUE K TOCYJapCTBEHHBIM cUMBOJaM Poccuu, npazaHukaM;

4) mposBIAIOIINNA TOTOBHOCTh K BBIIOJIHEHUIO 00s3aHHOCTEN rpaxkaaHuHa Poccuu, peanu3aluy CBOMX TIpa)XJIaHCKHUX IpaB U
CBOOOJ IPH YBA)KEHUU ITPaB U CBOOOJ], 3aKOHHBIX HHTEPECOB IPYTUX JIFOJIEH;

5) BbIpaXKaWOIIMKA HENPUATHE JO00M JHUCKPUMHMHALIMM TpaXJaH, MPOSBICHUN SKCTpEeMH3Ma, Teppopu3Ma, KOPPYHIUH B
00IIIeCTBE;

6) NPUHUMAIOIIMI YYaCTH B )KM3HU KJIacca, IIKOJIbl, B TOM YHCIIE CAMOYIIPABICHUH, OPUEHTUPOBAHHBIA HAa YYaCTHE B COLUAIIBHO
3HAYMMOM ACATEIBHOCTH.

Ilampuomuueckoe é6ocnumanue:

7) OCO3HAIOIIMI CBOIO HALIMOHAJIbHYIO, 3THUYECKYIO PUHAIIICKHOCTD, JIIOOSAINI CBOM HApO/, €ro TPaAULMU, KyJIbTypY;

8) MpOSBIAIOMIMK YBa)KEHHE K HCTOPUYECKOMY M KYJIbTYPHOMY HACIEIUIO CBOErO0 M ApYrux HapoaoB Poccuu, cumBonam,
IIpa3IHUKaM, IAMATHUKAM, TPAOULUAM HApOJIOB, ITPOKUBAOIIUX B POJHON CTPaHE;

9) NposBIAIOMIMIA UHTEPEC K MO3HAHUIO POAHOTO $3bIKa, UCTOPUU U KYJIBTYPhl CBOEro Kpasi, CBOEro Hapoja, ApyruxX HapoioB
Poccuu;

10) 3HaromMii 1 yBa)karomuii qocTkeHus Hamel Poguasr — Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, OOECBBIC MOBUTH
Y TPYZOBBIE JOCTHKEHHSI, TEPOEB U 3aIUUTHUKOB OTeuecTBa B IPOLUIOM U COBPEMEHHOCTH;

11) npuHUMaromuMii y4yacTue B MEPOIPUATHIX MATPUOTUUECKON HAITPABIEHHOCTH.

/lyxoeno-upaecmeennoe éocnumanue:



12) 3Haroumii 1 yBaXkarolMi JyXOBHO-HPaBCTBEHHYIO KYJIbTYPY CBOErO Hapoja, OpPUEHTUPOBAHHBIN Ha JyXOBHbBIEC LIEHHOCTH U
HpPaBCTBEHHBIE HOPMBI HapoA0B Poccun, poccuiickoro o01ecTBa B CUTyal[UsiX HPAaBCTBEHHOT'O BbIOOpA (C yU4€TOM HallMOHAJIBHOM,
PENUTMO3HOM IPUHAIIEKHOCTH);

13) BbIpakarolUil HEMPHUATHE AHTUTYMAHHBIX W ACOLHUAIBHBIX MOCTYNKOB, MOBEACHMS, MPOTUBOPEUYAIINX TPAJAUIIMOHHBIM B
Poccun 1yxoBHO-HPaBCTBEHHBIM HOPMaM M LIEHHOCTSIM;

14) co3HaromMii COOTHOLIEHHE CBOOOJBI M OTBETCTBEHHOCTH JMYHOCTH B YCIOBUSAX HHAMBHUIYAJIBHOTO U OOILIECTBEHHOTO
IPOCTPAHCTBA, 3HAYEHHE U LIEHHOCTh MEKHAIIMOHAJIBHOTO, MEXPEIUTHO3HOTO COTJIacHs JItojiel, HapoaoB B Poccuu, ymeromui
o0uIaTbes ¢ JII0ABMH Pa3HbIX HApPOIOB, BEPOUCIIOBEAAHNN;

15) nposiBisitolyii yBa)K€HHE K CTApIIUM, K POCCUHCKUM TPAJUIUOHHBIM CEMEWHBIM IIEHHOCTSIM, MHCTUTYTY Opaka Kak CO3y
MY>KYUHBI ¥ )KSHIIUHBI I CO3AaHUS CEMbU, POXKIICHUS M BOCIIUTAHUS JCTEH;

16) mpOSBISIONIHMIA HUHTEPEC K YTEHUIO, K POJTHOMY SI3BIKY, PYCCKOMY SI3BIKY M IMTEPAType KaK 4aCcTU JYXOBHOH KyJIbTyphl CBOETO
HapoJla, POCCUKCKOTO OOIIECTBA.

Icmemuueckoe gocnumanue:

17) BbIpakaloluii MOHUMAHUE LIEHHOCTH OTEYECTBEHHOIO M MHMPOBOTO HCKYCCTBA, HAPOJAHBIX TPAaJUIMN U HApOAHOIO
TBOPYECTBA B UCKYCCTBE;

18) mposBAsIOLIMI SMOLMOHAIBHO-UYBCTBEHHYI0 BOCIPUMMYHUBOCTh K pPa3HbIM BHJIaM MCKYCCTBA, TPAJWULUSM U TBOPYECTBY
CBOETO M JPYTUX HAPOJOB, TOHUMAHUE UX BIHMSHHS HA TTOBEJACHUE JTIO/ICH;

19) co3naroumii posib XyJ05KECTBEHHOM KYJIbTYphI KaK CpEeICTBA KOMMYHHUKAIIMM U CAMOBBIPAYKEHUS B COBPEMEHHOM OOILECTBE,
3HaYeHNE HPABCTBEHHBIX HOPM, LIEGHHOCTEH, TPAIUIINIA B HCKYCCTBE;

20) OopMeHTUPOBaHHBIN Ha CaMOBBIPAXKEHHE B Pa3HBIX BUAAX UCKYCCTBA, B XY0KECTBEHHOM TBOPUYECTBE.

QDu3uueckoe gocnumanue, opmuposanue Kyavmypovlt 300p06ba U IMOUUOHATLHO20 D1A2ONONYHUA:

21) noHUMarOIIUK EHHOCTD KU3HU, 3J0POBbS U OE30MACHOCTH, 3HAUCHHE JIMYHBIX YCUIIMN B COXPAHEHUH 370POBbs, 3HAIOLIUI U
cOOJIFOAaIOMMi MpaBmIa 6€301acHOCTH, OS30IIaCHOTO TIOBEACHHUS, B TOM YHCIIe B HH(POPMAIMOHHON Cpe/Ie;

22) BbIpaXkaroUMi yCTAaHOBKY Ha 3J0pPOBBIM 00pa3 >KU3HU (3M0pOBOE MUTAaHUE, COONIOACHHE THUTMEHHYECKHX MpPaBHIL,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYISAPHYIO (PHU3NIECKYIO aKTHBHOCTH);



23) mposIBISIIOIINK HENPUATUE BPEIHBIX MPUBBIUEK (KypEHHUs, YIOTPEOJICHUS aJKOroJisd, HAPKOTUKOB, UTPOBOM M MHBIX (OpM
3aBucuMocTeil). [loHnManne ux nociueacTBuil, Bpeaa Juist PU3NIECKOro U ICUXUYECKOTO 310POBbS;

24) yMmeromuii 0CO3HaBaTh (PU3NUECKOE W IMOIMOHAIBLHOE COCTOSIHHE (CBOE W JNPYTHUX JIOJIEH), CTPEMSIIUICS YIPaBIsATh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM;

25) cnocoOHBIN aAanTUPOBATHCA K MEHSIOUIMMCS COLMAIbHBIM, WH(GOPMAIMOHHBIM U MPHUPOIHBIM YCJIOBHUSM, CTPECCOBBIM
CUTYaLMSIM.

Tpyooeoe éocnumanue:

26) yBaXkaroUuil TPy, pe3ynbTaThl CBOETO TPyAa, TpyAa IPYrUX JIOACH;

27) NpoSIBISIOMIMNA MHTEpEC K MPAaKTUYECKOMY M3YUeHHUIO Ipodeccuil U TpyAa pa3iMyHOrO poja, B TOM 4YHCIE HA OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUI;

28) co3HaIOMi BaXXHOCTh TPYIOIIOOMS, 00y4eHUs TPYHy, HAKOIUJICHUS HABBIKOB TPYAOBOW AESATENBHOCTH HA MPOTSKEHUU
KU3HU JUJIs1 YCIIEIHOM NpodecCHOHAIbHON camopeann3alni B pOCCUICKOM OOLIECTBE;

29) y4acTBYIOIIMI B pEIIEHUH MPAKTUYECKUX TPYAOBBIX JI€J, 3a7a4 (B CEMbE, IIKOJIE, CBOCH MECTHOCTH) TEXHOJIOTMUYECKON U
COLIMAJIbHOW HANpPaBJIEHHOCTH, CHOCOOHBI HWHHUIMHUPOBATh, IJIAHUPOBATH M CAMOCTOSITENILHO BBINOJHATH TakKOTO poja
NEeSATENBHOCTD;

30) BbIpakalIIUiA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U TIOCTPOEHHUIO HHAMBUAYAJIbHOH TpaeKTOpuu oOpa3oBaHUS MU
YKU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX MHTEPECOB, MOTPEOHOCTEN.

JKonozuueckoe gocnumanue:

31) noHUMarOMMi 3HAYEHUE U TI00ATBHBIA XapakTep 3KOJIOTMYECKUX MpoOJieM, MyTel UX PEIlICeHHUs, 3HAUCHHE SKOJIOTMUECKOU
KyJbTYpBI U€JIOBEKa, OOIIECTBA;

32) co3HalOmU{A CBOIO OTBETCTBEHHOCTh KaK TpaXkJaHMHA M TOTPeOUTENs] B YCIOBUSX B3aUMOCBSI3U IMPHUPOJHOM,
TEXHOJOTUYECKOW U COLMAJIbHOM Cpe/I;

33) BbIpaxarollii akTUBHOE HEMPUSATHE JEUCTBUN, TPUHOCIIIUX BPEI IPUPO/IE;

34) opuUeHTHPOBAHHBIM Ha MPUMEHEHHE 3HAHWW €CTECTBEHHBIX U COLIMAIBbHBIX HAyK JJI1 pEUIeHUs 3a/ad B 00JIACTU OXPaHbI
MPUPOIbL, TITAHUPOBAHUS CBOUX MOCTYIKOB U OLEHKH X BO3MOXHBIX MOCJIEICTBUN ISl OKPY>KAIOIIEH Cpe/ibl;



35) y4yacTByIOUMI B IPAKTUYECKOM JIEATEIBHOCTH 3KOJOTUUYECKON, MPUPOJOOXPAHHOM HAIIPABIEHHOCTH.

Ilennocmu nayunozo nosnanus:

36) BeIpaXxarolMii MO3HABATEIbHBIE HMHTEPECHl B PAa3HbIX MPEAMETHBIX O0NACTIX C YYETOM HHIWMBHUIYAIbHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTHKCHHIA;

37) OpueHTUPOBAHHBIN B NEATEIHLHOCTH Ha Hay4YHBIC 3HAHUS O MPUPOJEC U OOIIECTBE, B3aUMOCBS3SIX UEJIOBEKAa C MPUPOJOU H
COLIMAJIBHOM CPEION;

38) pa3BuBaIOIIMK HABBIKM HCIOJB30BAaHUS PA3JIMYHBIX CPEJICTB IO3HAHWSA, HAKOIUIEHWH 3HAHUW O MHUpeE (S3bIKOBasd,
YUTATEIbCKAs KyJIbTYpa, ACSITEIbHOCTh B MH(OPMALMOHHOH, IM(PPOBOI cpene);

39) HEeMOHCTPUPYIOIIMK HAaBBIKM HAOMIOJCHUM, HaKOIJIEHUS (PAKTOB, OCMBICIEHHUS OIBbITAa B ECTECTBEHHOHAYYHOU W
T'YMaHHUTApHOUN 00JacCTsIX MO3HAHMS, HCCIIEOBATENBCKOMN A€ TEIbHOCTH.



Tema KoaunuecTBo: Bocnurareann DJIeKTPOHHbIE
IpakTuyeck | JlaGoparopH | KoHTpoJbH | DKCKypcHM | bIil KOMIIOHEHT (undposbie)
HX pador bIX padoT bIX padoT i Ne) o0pa3oBaTe/bHbIE
pecypcsbl

BUOJIOI'USI KAK 1 1-39 bubnunoreka LIOK

HAYKA https://m.edsoo.ru/7f41c2
92

KUBBIE CUCTEMBbBI U 1-39 bubnmoreka [JOK

X OPTAHM3ALIMSL https://m.edsoo.ru/7f41c2
92

XUMHUYECKUI 2 1-39 bu6mmoreka IIOK

COCTAB n https://m.edso00.ru/7f41c2

CTPOEHME KJIETKH 92

KU3HEJAEATEJBHOC 1 1-39 bubnmoreka [JOK

Thb KJIETKHA https://m.edsoo.ru/7f41c2
92

PASMHOXEHHUE U 2 1-39 bu6anoreka LIOK

HHANBUAYAJIBHOE https://m.edso0.ru/7f41c2

PA3BUTHUE 92

OPI'AHU3MOB

HACJIIEACTBEHHOCT 1 3 1-39 bu6nuorexa [IOK

b 1 UBMEHYUBOCTbH https://m.edsoo.ru/7f41c2

OPI'AHU3MOB 97

CEJIEKIIU S 1-39 bubmuoreka [{OK

OPTAHU3MOB. https://m.edsoo.ru/7f41c2

OCHOBBI 92

BUOTEXHOJIOT'NHU




PE3EPBHOE BPEMSI 1
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME:




