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IHHOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke MporpamMmbl MO OHWOJIOTHH TEOPETUYECKYIO OCHOBY I
OTpeAeNeHNsT MOIX0J0B K (OPMUPOBAHHUIO COJEPkKAHUS y4eOHOrOo TpeaMera
«buosorus» coctaBWwiaM: KoHUenTtyanbHele Tmonoxenus DPI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH TIeJIel, COJep)KaHus, pe3ylIbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO ITOJTOTOBKH BBIMTYCKHUKOB, TIOJIOKEHUS 00 OOIIUX IENIX U
NPUHIUIAX, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1ero oopazoBanus B Poccutickoit degepariim, a TAkK)Ke MOJIOKEHUS O CTICUpUKE
Owosornu, e€ 3HAYECHWH B I[IO3HAHWHM >KUBOW MPHUPOIALI W 0OCCIICUCHHH
CYIIIECTBOBAHUS YeoBeYecKoTo obmecTBa. COTJIaCHO Ha3BaHHBIM ITOJIOKECHUSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKITUH ITPOTPAMMBI ITO OMOJIOTHH K €€ CTPYKTYypaA.

[Iporpamma o OuoJsioTHM Ta€T MpEICTaBICHHUE O LEJsIX, 00 00IIel cTpaTerun
00y4eHws1, BOCTIUTAHUS ¥ Pa3BUTHUS 00yJarOIIMXCS CPEICTBAMHU y4E€OHOTO MpeIMeTa
«buonorusy, onpenenser 00s13arebHOE MIPEAMETHOE COIepKaHUE, €r0 CTPYKTYPY,
pacmpenienieHiue Mo paszjeiiaM U TeMaM, PEKOMEHIYEMYIO TOCJIEI0BaTELHOCTD
U3y4eHHs yaeOHOT0 MaTepuaia ¢ ya€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM 0O0pa3oBaTeIbHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommXxCs.

B nporpamme no 61o0run Takke yIUTHIBAIOTCS TPEOOBAHMSI K TUIAHUP YEMbIM
JMYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yjbTaraM oOOy4eHHs B
dbopMupOBaHUHT OCHOBHBIX BHJIOB y4aeOHO -TI03HABATEIILHOM
JIeATeIbHOCTH/YICOHBIX JIEUCTBUN OOYYArOIMXCS II0 OCBOCHHUIO COJICpIKaHHS
OMOJIOTHYECKOTO 00pa30BaHUS.

B nporpamme o 6mosoruu (10—11 xmaccel, 0a30BBIA YPOBEHB) peaTn30BaH
NPUHIMI TPEEMCTBEHHOCTH B HM3Y4YCHMHM OWOJOTHH, Onaromapst 4emy B Hel
MPOCMATPUBACTCS HANpPaBJICHHOCTh HA pPa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMUpPOBAaHHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAINI JIMIHOCTH, YKOJIOTUIECKOTO MBIIIICHHUS, MPEACTABICHUNA O 3JJ0POBOM
oOpaze *KH3HU U OEpPEKHBIM OTHOIICHHWEM K OKpPYXKAoLIeW MPUPOIHOM cpere.
[ToaToMy Hapsimy ¢ M3y4eHHEM OOIIEOMOIIOTHYECKUX TEOPUH, a TaK)Ke 3HAHHH O
CTPOCHHH >KMBBIX CUCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH y/IeJICHO BHUMAaHUE HMCIIOJIb30BaHUIO
MOJTy4C€HHBIX 3HAHUK B MIOBCETHEBHOM KU3HU JIJIS1 PEIICHUS IPUKIIAIHBIX 3a/1a4, B
TOM YHUCJE: MPO(HIAKTUKHA HACJIEACTBEHHBIX 3a00JieBaHWI YeIOBEKa, MEIUKO -
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBAHUS KOJIOTHYECKH IIEJIECO00Pa3HOTO
MOBECHUS B OKPYKAIOILIEH MPUPOJHOU CpENle, aHAIN3a BIUSHUS XO3IMCTBEHHON
NeSTEIILHOCTH YeJI0BeKa Ha COCTOSTHUE MTPUPOTHBIX M UCKYCCTBEHHBIX DKOCHCTEM.
Ycunenne BHUMaHUS K TPUKIAAHOW HAMPaBICHHOCTH YYeOHOTO TMpeaMera



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

«bronorussy NPOIUKTOBAHO HEOOX0UMOCThIO 00eCTICU CHUS YCIIOBHH JIJIS PEIICHHSI
OJTHOM M3 aKTyaJbHBIX 33/1a4 MIKOJHHOTO OMOJOTUYECKOTO 00pa3oBaHus, KOTOPas
npeanoaraeT GOPMHUPOBAHUE Y O0YUaAIOMUXCS CITIOCOOHOCTH aTanNTHPOBATHCS K
W3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHEe cpemHero o0miero oopa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaer (GpopMuUpoOBaHKE Y OOYJAIOMIMXCS TPEACTABICHUI O
HAYYHOUW KapTHHE MHpa, pacHMpseT U 0000maeT 3HaHUS O KUBOW MPUPOJE, €€
OTJIMYHUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPTaHU3AIMA M JBOJIOIHH, CO3aET
yCIIOBUSL  JUIA: TO3HaHWUA 3aKOHOB  JKMBOM  Npuponbl, (HOpPMHUPOBAHUS
(GYHKIIMOHATHHON TPAMOTHOCTH, HABBIKOB 30pPOBOTO M Oe30macHOTO o0Opasa
KU3HH, KOJOTHUYECKOTO MBIIUIEHHS], IEHHOCTHOTO OTHOILEHUS K KUBOM NPUPOLE
U YEJIOBEKY.

Bbonbioe 3HaueHne GMOIOTHS UMEET TaKXkKe JJISl pEIIeHUs] BOCIIUTATEIbHbIX U
pa3BHBAOILIMX  3a7ady  CpeAHero oOmero oOpa3oBaHMs, COLMATA3ALNU
oOyuaronuxcsi. 3ydyenne Ouosoruu obecniedyrnBaeT ycaoBus Ayt (OopMUPOBaHUS
WHTEJUICKTyalbHBIX, ~KOMMYHUKAITMOHHBIX W HWH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTErpallid OMOJOTHUYECKUX 3HAHHUM C
NpeCTaBICHUSIMU U3 IPYTUX y4eOHBIX IPEIMETOB, B YaCTHOCTH, GUZUKH, XUMUU U
reorpaguu. Ha3BaHHbIE MOJIOKEHUS O MpeIHA3HAYEHHH Y4eOHOTO MpenMera
«buronorus» COCTaBUIM OCHOBY Ui ONpPENENeHHUs MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COJIEpXaHUs, MPEACTaBICHHOTO B Mporpamme 1o
OMOJIOTHH.

OT60p conepkanus yueOHOro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMK KyJIbTYpOCOOOPA3HOTO MOJX0/Ja, B COOTBETCTBUM C
KOTOPBIM OOydYaroluecs OJDKHBI OCBOUTh 3HAHWUSA W YMEHUS, 3HAYUMBbIC JJI
dbopmupoBaHus OOILIEH KyJIbTYphl, OMNPEACIAIOMIME aJEKBATHOE IIOBEACHUE
YEJIOBEKa B OKPYXKAIOILEH MPUPOJIHON cpeie, BOCTPEOOBaHHbIEC B MTOBCEIHEBHOM
KU3HU U TpakTU4YecKoil aestenbHOocTU. Ocoboe MECTO B ATOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPHKAHUsI, KOTOPBIE CIyKaT OCHOBOM 115l (GOPMHUPOBAHUS
IIPEJACTABJICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPUEHTAUMSAX  JIMYHOCTH, CHOCOOCTBYIOUMX T'yMaHU3alUU
OHMOJIOTUUECKOTO 00pa30BaHUS.

CtpykTypupOoBaHue cojepkaHusi yueOHOro Marepuaiga B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX dKUBOW MPUPO/IbL, O €€ YPOBHEBOI OpraHu3aliy 1
HBOJIIOIMH. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOTO npeamera « bruosorusn»
BBIJICJICHBI CJICAYIOIIME COJEpKaTeNbHble TMHUK: «buonorus kak Hayka. MeTopl
HAy4HOTO Mo3HaHus», «Kierka kak Ouosiormueckas cucremay, «OpraHusMm Kak
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ouonoruueckas cuctemMa», «CucteMa U MHOrooOpa3ue OpraHM4ecKoro Mupa»,
«DBOJIIOIMS )KUBOU IPUPOABD», « IKOCHUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llems m3ydenmst ydeOHOTO Tipeamera «bwomorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE OOy4YaloUMMUCS 3HAaHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHu3alMi >KUBBIX CHUCTEM pPa3HOTO paHra W MNpUOOpeTeHHe YMEeHHH
UCII0JIb30BaTh 3T 3HAHUS [JIsI TPAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
KHUBOM IPUPOIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX POOIEM.

JlocTikeHue e u3ydeHus: yueoHoro npenmera «buosorus» Ha 6a30BoM
YpOBHE 00€CTICUHNBACTCS PEUICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHME OOYYaIOIIMMHCS CUCTEMbl 3HAaHUM O OMOJIOTMYECKHX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIax, CIy>KalliX OCHOBOM
11 GOpMHUPOBAHUS MPEACTABICHUM O €CTeCTBEHHO-HAyYHOW KapTUHE MHUPa, O
METOJ]aX HayYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3uH U 0COOEHHOCTAX HKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3aINH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIeTOBaHUSIX B OMOJIOTUH;

dbopmupoBanue y 00y4aromUXCs MO3HABATENbHBIX, HHTEIUIEKTYyalbHbIX U
TBOPYECKUX CIOCOOHOCTE B MpOlleCCE aHalM3a JAHHBIX O MyTIX Pa3BUTHUA B
OMOJIOTUU HAyYHBIX B3TJIJ0OB, UICH U MOJXOJ0B K HM3YYCHHIO >KMBBIX CUCTEM
Pa3HOTO YPOBHS OpPTraHU3AlINY;

CTAQHOBJICHME Yy oOOydawommxcss oO0uend KyiabTyphl, (YHKIIMOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa >KUBOU PUPOIbI HA OCHOBAHWUY 3HAHUI U OTIBITA, ITOJTy4YEHHBIX IPU U3Y4IECHUN
OHOJIOTHH;

dopmupoBanue y o0OydaroUMXCsi YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKON ACITEIHHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOJIOT U,

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEIOBEKOM KHBOM
IPHUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIIOICHHS STHIECKHX
HOPM IIPU MTPOBEICHUU OMOTIOTUIECKUX UCCICIOBAHII;

OCO3HaHWE IICHHOCTH OWMOJOTUYECKUX 3HAHWMA I TOBBIIICHUS YPOBHS
IKOJIOTHYECKOU KyJbTYPHI, 111 GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHUN B TIOBCETHEBHOM )KU3HU JJISI
OIIEHKHU TIOCJICACTBUIM CBOEH JIEATEIHHOCTH IO OTHOIIICHUIO K OKpYKaroliei cpere,
COOCTBEHHOMY 3/J0pOBbIO, 0OOCHOBaHME M COOJIOACHHE Mep MNPOPUIaKTUKU
3a00JICBaHUH.

B cucreme cpennero o6miero o6pasoBanusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SABJISIETCS 00S3aTeIbHBIM y4€OHBIM MPEIMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM 001acTu « ECTecTBEHHO-HAYUHBIE TPEAMETHI.
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st u3ydenns OnMoJIoruy Ha 6a30BOM YPOBHE CPETHETO 00IIIET0 00pa30BaHus
otBoauTCs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hexgenmo), B 11 A xmacce — 34
yaca (1 gyac B Henemo)., 11 b kmacce — 68 yacos.
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COAEPXAHUE ObYYEHUA

Tema 1. buosiorusi Kak Hayka.

buosiorus kak Hayka. CBsi3b OMOJIOTHU C OOIIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKkamu, (pusiocoduet, STUKOM, SCTETUKOU U TIPABOM.
Pouib Ouosioruu B hopMupoBaHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTema
OMOJIOTUUECKUX HaYK.

Merto1bl 03HaHUS KUBOU IPUPOIbI (HAOTIOACHUE, SKCTIEPUMEHT, OTTUCAHHUE,
U3MEpeHue, Kiaccudukaius, MOJEIMPOBaHUE, CTaTUCTUYECKas 00paboTka
JTaHHBIX).

JdemMoHcTpanuu:

IToptpetsr: Y. JlapBun, I'. Menaens, H. K. Kosbios, /. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTo1bl TO3HAHUS KUBOU IIPUPOIBI».

JlabopaTopHble M IPaKTHYECKHE PA0OTHI:

[lpaktrueckass pabora Ne 1. «VMcrmonb3oBaHue pa3aMUHBIX METOJIOB MpPHU
U3YYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble CHCTEMbI M1 MX OPraHU3ausl.

Kusble cucTeMbl (0MOCHUCTEMBI) Kak MpeAMET u3yueHus ouosorun. Otianuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOU TPUPOIBI.

CBoiicTBa OMOCUCTEM M X pa3HOOOpa3ue. YpOBHU OpTraHU3aIlMi OMOCUCT EM:
MOJIEKYJIIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPTaHU3MEHHbIM, MOMYJSIIIUOHHO-
BHJIOBOH, IKOCHCTEMHBIHN (OMOTE€0IIEHOTHIECKHU ), OMOCHEPHBIH.

JdemMoHcTpanuu:

Tabmuier 1 cxembl: « OCHOBHBIE IPU3HAKK KUZHI», « YPOBHHU OpTraHU3aIUN
JKUBOU MMPUPOIBD.

O6opynoBanue: Moaens Mojekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB U CTPOEHUE KJIECTKH.

XAMUYECKUN COCTaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. BoJja 1 MUHEpalTbHbIE BEIIECTBA.

@OyHKIIMM BOJBI M MHUHEPAJIbHBIX BEIIECTB B KieTke. llognepkanne
OCMOTHYECKOTr0 OaaHca.

benku. CoctaB n cTpoeHune 0eIkoB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnnmbie ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIM COCTAaB. YPOBHU
CTPYKTYpbl OEIKOBOW MOJEKyabl (NEpBUYHAs, BTOpHWYHAs, TPETHYHAI U
YeTBEpTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeikoB. buomormueckue
(GYHKITUN OEKOB.

depmeHTHI — OnoJIoTrHIecKre KaTanu3atopsl. CTpoeHne hepMeHTa: aKTUBHBIN
HeHTp, cyOctpartHas crenuuuHocts. Kodepmentsl. Butamunbl. OTtiamuus
(hepMEHTOB OT HEOPTAHUIECKUX KaTaTU3aTOPOB.
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YrieBoapl: MOHOCaxapu bl (TIFOK03a, pud03a v 1e30KCHpr003a), TUCaXapUIIbI
(caxapo3a, JlakTo3a) U ToJMcaxapuabl (Kpaxmaia, TJIMKOTEH, IeJUIH0JI03a).
buonornueckue PyHKIIMN yriIeBOIOB.

Jlurmuaer:  Tpuriammepunapl, (Gocdomunuasl, crepouasl. [ mapoduabHO-
ruapodoOHple cBolcTBa. buomornueckne ¢ynkumm umupoB. CpaBHEHUE
YII€BOIOB, OCITKOB M JIMITUI0B KaK HCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotel: JIHK wu PHK. Hykneotmapr — MoHOMEpPHI
HyKJIeMHOBBIX KHCJIOT. Ctpoenne n pynkiuu JJHK. Ctpoenne n ¢pynkmun PHK.
Buast PHK. AT®: ctpoenue u pyHKIHH.

Huronorust — Hayka o kieTke. Knerounas Teopust — mpumep B3auMOIEVCTBUS
ujael v (pakToB B HAYYHOM MMO3HAHWU. MeTO1bI U3y4eHHS KIIETKH.

Krnerka kak nenoctHas xwuBast cuctema. O0ume Npu3Haky KIETOK: 3aMKHYTast
HapyxHas MemOpana, mousekynbl JIHK kak renernyeckuit ammapar, cucTeMa
cuHTe3a OeKa.

Tunbl kieTok: sykapuoTHYecKas U mpokapuotuueckas. OcoOeHHOCTH
CTPOEHHSI MPOKAPUOTUUYECKOM KieTKu. Kiletounas creHka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOW, >KUBOTHOW U
IPUOHOM KIIETKHU.

[I0oBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
¢yukuuu. [Inazmatnueckas MemOpana, e€ cBoiicTBau pyHKuMU. [{uronnazma u eé
oprasouasl. OnHomemOpannbie opraHouabl kinetku: IIIC, anmapar ['osbaxw,
30CcOMBI. [loyaBTOHOMHBIE OpPraHOWIBl KIIETKA: MUTOXOHIPHWH, ILIACTUIBL
[IpoucxoxaeHnre MUTOXOHAPUN M Mactuld. Bunsl mmactun. HememOpanhbie
OpraHouAbl KJIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. QYyHKIIMM OPraHOMIO0B KJIETKH. BKiroueHus.

SAnpo — perynsaTopHbiil IeHTp kieTku. CTpoeHue saapa: sijaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBL

TpaHCOPT BEIIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

[unarpammel: «PactipenesieHne XauMH4YeCKUX 3JIEMEHTOB B HEXKUBO M IPUPOICLY,
«PacnpeneneHne XuMHUY€CKUX HIIEMEHTOB B KUBOW PUPOJIEN.

Tabmuuel u cxembl: «llepronuueckas TaOMUIla XUMHYECKUX 3JIEMEHTOBY,
«CtpoeHune MoJIeKyJbl BOJIbI», «brocunTes 6enkay, « CTpoeHne MOJIEKYJIbl OeKay,
«Ctpoenue gepmenta», «Hyknennosoie kuciotel. JJHK», «Ctpoenune monekyiibl
AT®», «CtpoeHne 3yKapHUOTHUYECKON KIETKW», « CTPOEHUE )KUBOTHOM KIIETKW,
«CTpoeHne pacTUTENbHON KIETKW», «CTpOEHUE MPOKAPUOTHYECKON KIIETKWY,
«CTpoeHue sipa KIETKN», « YTIEBOAbD, «JIunmuabn.
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O6opynoBaHre: CBETOBOM MHKPOCKOI, O0OpYIOBaHHME IJIsI TPOBEICHUSI
HAOIIO/IEHUH, W3MEPEHM, HKCIIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

JlaGopaTopHble H NIPaKTHYECKUE PA0OTHI:

Jlabopatopnas pabora Ne 1. «l3ydyeHme KaTaIMTHUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMHUIIa3bl TN KaTalashl)y.

Jlaboparopuast pabota Ne 2. «I3yueHue CTpOEHHS KIETOK pPacTCHUH,
KUBOTHBIX W OaKTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTIICaHUE.

Tema 4. ’KuzHe1esiTeILHOCTDH KJIETKH.

OO6MeH BemecTB, WIM METa00M3M. ACCUMIIISIINSA (TTACTUYECKU OOMEH) U
TUCCUMWIAINS (HEPTETUYECKHii OOMEH) — JIB€ CTOPOHBI €IWHOTO TpoIliecca
MeTabonu3ma. PoJib 3aKOHOB COXpaHEHMs] BEUIECTB M DSHEPIMM B IMOHUMaHUU
MeTaboau3Mma.

Tunsl oOMeHa BetiecTB: aBTOTPO(HBIN U reTrepoTpodHbIi. Posb hepMeHToB B
oOMeHe BEIIECTB U MPEBPAILCHUU SHEPTHUU B KIIETKE.

®otocunTe3. CBeroBass u TemHOBas (a3bl  (orocuHTe3a. Peakuun
doTocunTeza. DPPekTHBHOCTL (poTOCHHTE3a. 3HaYeHUE (POTOCUHTE3A IJIS YKU3HH
Ha 3emute. Biamstaue ycnoBuit cpenbl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIIICHUS €T0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.

XeMOCHHTE3. XEeMOCUHTE3UPYIOIE OaKTeprun. 3HAYEHUE XEMOCHUHTE3A IS
YKA3HU Ha 3eMJIE.

DOHeprernyeckuii oOMeH B kieTke. PacuiernieHue BeecTB, BbIJICJICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl SHEPTETUUECKOro oOmMeHa. [ mukomms.
bpoxxenue u ero Buabl. KuUCIOpOJIHOE OKHCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxuciurensHoe pochoprmpoBanue. D PPEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakunu wmarpuuHoro cuHreza. ['eHermueckas wuHpopmanus u JJHK
Peamuzanus reHermyeckoil nHoOpManuu B KIETKE. ['€HETHMYECKHl KOA M €ro
cBoiictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. TpaHcusiius — Onocunres
Oenka. Otambl TpaHcsiuu. KoaupoBaHwe amMuHOKUCIOT. Posib pubocom B
OnocuHTe3e OenKa.

Hexnerounsie ¢popmbl ku3HU — BUpYCHI. MicTopus oTkpbiTus BupycoB (/1. 1.
MBanoBckuil). OCOOEHHOCTHM CTPOEHHMSI M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHnn pacTeHWil, XUBOTHBIX M UEJIIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/a.
OOpartHas ~ TpaHCKpuUIILIUA, peBepraza MW uHTerpaza. Ilpodmunakruka
pacrpocTpaHeHus! BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konbuos, JI. . BanoBckuid, K. A. Tumupsses.
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Tabmumpl m cxembl: «Tunbl mutanusy, «Mertabomuzm», «MHTOXOHIPHS,
«DHeprernyeckuit 0OMen», «Xioporutacty, «DotocunTte3y, «Ctpoerne JJHK»,
«Ctpoenue u QpyHKIIMOHUPOBaHUE reHay, « CuHTe3 Oenmkay, «I eHeTHuecKuil Kooy,
«Bupycei», «bakrepuodarn», «CtpoeHue u >xu3HeHHbIN Uk Bupyca CIIU/]a,
0akTepuodaray, « Pemmkarus JTHK».

O6opynoBanue: moaenu-amummkanun «Yapoenue JJHK u tpanckpurms,
«buocunres 6emnka», « CTpoeHue KIeTkn», MoJienb cTpykTyphl JTHK.

Tema 5. Pa3MHOKeHMe 1 MHHAMBH/YAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii muki, Wik >KU3HCHHBIA HUKI KIeTKWA. MHTepdaza m MHTO3.
[Iponeccrl, mpoTekaronie B uMHTepdaze. Perumkanus — peakmusi MaTpudHOTO
cunte3a JIHK. Ctpoenune xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMMmouHbli M TalIOMJIHBIA  XpOMOCOMHBIE  HaboOpbl.  XpOMaTHU[bL.
[HuTonornyeckue OCHOBBI PA3MHOXKEHUS W  WHIWBUIYAIbHOTO Pa3BUTHSA
OPraHU3MOB.

Henenue xnerkn — mMuto3. Craguu murosa. [Ipoueccsl, npoucxoasiue Ha
PAa3HBIX CTAAUSAX MUTO3a. BUOJIOTHYECKUI CMBICI MUTO34.

[Iporpammupyemas THOEIb KJIIETKA — arlonTo3.

DopMbl pa3MHOKEHUSI OPTaHU3MOB: O€CTI0I0€ U MoJI0BOE. Bubl 6ecrosioro
Pa3MHOXKEHUSA: JICJICHUE HAJBOE, ITOYKOBAHUE OJHO- W MHOTOKIICTOYHBIX,
CIopooOpa3oBaHUE, BEr€TaTUBHOE pa3MHOKeHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, Er0 3HAYEHUE JIJIS1 CEJICKIIUU.

[TonioBOE pa3sMHOXKEHUE, €T0 OTINYHUS OT OECTIONOTO.

Meiio3. Cranuu menosa. [Ipoueccel, mpoucxoadimye Ha CTaausIX Meno3a.
[loBenenue xpomocoM B Mmenose. Kpoccunrosep. buonornueckuii CMbICIT U
3HAYEHUE MEH03a.

['amerorenes — mpoiiecc 00Opa3OBaHUsl TMOJIOBBIX KJIETOK Y KUBOTHBIX.
[lonoBbIe >Kene3bl: CEMEHHUKH U sSSUdHUKU. OOpa3zoBaHUE U Pa3BUTHE IMOJIOBBIX
KJIETOK — TrameT (CrepMaTo30uj, SUIEKIIeTKa) — CIEpMaTOTreHe3 W OBOIEHES.
OcOOEHHOCTH CTpOEHUsS SUIEKIETOK M crepmaro3ouaoB. OIiog0TBOPEHUE.
ITapTeHorenes.

NupuBunyanbHoe pa3Buthe (OHTOreHE3). OMOpPHOHAILHOE pPa3BUTHE
(oMOpuorene3). DTanbl SMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opraHoreHe3. [loctamOpuoHamsHOE pa3BuTHE. THIbI
MOCTAIMOPHOHAIILHOTO Pa3BUTHS: MpsMOE, Henpsimoe (JIMYUHOYHOE). BrusHue
CpeIbl Ha Pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOK/IEHHBIC
YPOJCTBA.

Poct u pasButne pacteHuil. OHTOTE€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHM, CTaJIUU PA3BUTH.

JdemMoHcTpanuu:
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Tabmumpr m cxembl: «DPOpMBI Pa3MHOXKCHHS OPTaHU3MOBY», «JIBOMHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3zMHOXKEHUE
pactenmity, «Jlemenme kieTkum Oaktepuity, «CTpPOEHHE ITOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Kiterounbli ik, «Pemmkanusa JTHKY, «Mutosy,
«Meno3sy», «lIpsamoe n HENpAMOeE pa3BUTHE», «] 'aMeTOreHe3 Y MIICKOTUTAIOIINX U
yenoBeka», « OCHOBHBIE CTaJIU OHTOTEHE3 .

O6opynoBaHue:  MHUKPOCKON,  MHKpompenaparbl  «CrepmaTro30Huibl
MJICKOTIUTAIOIIET0», «SHIEKIETKa MJICKOTIUTAOIEr0», « KaproKnHe3 B KIIETKaxX
KOpEIIKa JIyKa», MAarHUTHAs MOJEJb-aNIUIMKauusa «JleneHne KIETKn», MOJIEIb
JHK, moaens MeTadazHO XpOMOCOMBI.

JlaGopaTopHble U NPpaKTHYECKUE PA0OTHI:

Jlaboparopnas padora Ne 3. «HaGmrogeHwe MuUTO3a B KIIETKaxX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENaparax».

Jlaboparopnas pabota No 4. «l3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOTIpEnapaTaxy.

Tema 6. Hacie1c TBEHHOCTH M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. ctopust pa3BUTHS TEHETUKU. POJb uTomorun
U OMOPHOJIOTHH B CTAaHOBJICHMHM TEHETHKH. BKIal pPOCCUICKUX U 3apyOeKHBIX
V4CHBIX B Ppa3BUTHE TE€HETUKU. MeToAbl TEeHETUKU (TMOpUA0JI0THY €CKUM,
[IUTOTCHETUYECKUN, MOJIEKYJIIPHO-TeHETUYeCKUi1). (OCHOBHbIE TI'€HETUYECKHE
NMOHATHUSA. [ 'eHeTHnUecKkass CUMBOJIMKA, UCTIOJIb3yEMas B CXEMaX CKPEIIMBaHUN.

3aKOHOMEPHOCTH HACJIEAOBAHMS IPU3HAKOB, YCTaHOBIIEHHbIE I'. Mennenem.
MonHorubpupaHoe CKpenmBaHue. 3aKOH €AuHO-00pa3usi TUOPUJIOB TEPBOrO
nokoJyieHus. [IpaBuino qoMUHUPOBaHUs. 3aKOH pacIICIUIEHUs MPU3HAKOB. [ unore3a
4uCTOTHI rameT. [ToTHOe M HEnoTHOE TOMUHUP OBAHUE.

JuruOpugHoe CKpeumBaHHE. 3aKOH  HE3aBUCHMOIO  HAcJeAOBaHUsA
MpU3HAKOB.  [lUToreHeTMyeckre OCHOBBI  JUTHOPUIHOTO  CKPEUIMBAHUSL
AHanmu3upymolee ckpemyBanue. Mcnoib30BaHNE aHATU3UPYIOIIETO CKPEIUBAHMS
JUIsL OTIpE/IeNICHHsI TeHOTUIIA OCOOU.

CuernieHHoe HacnienoBanue npusHakoB. Pabora T. Moprana o cuernjieHHOMY
HacJIeI0BaHUIO reHoB. Hapylenue cuerieHrsi FeHOB B pe3yJIbTaTe KpOCCHHIOBEPA.

XpOMOCOMHas TEOPHS HACJIEACTBEHHOCTH. [ eHeTHUeCKHUE KapThl.

['enernka mona. XpoOMOCOMHOE ONPENENEHUE M0JIA. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBL ['OMOramMeTrHele W TreTreporaMmeTrHbie opraHu3Mmbl. HacnemoBanue
MIPU3HAKOB, CIEIJIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUibl ©3MEHYUBOCTH: HEHACIICICTBECHHAS M HACJICACTBEHHAS.
Pons  cpeabl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpPUCTHKA
MOAU(UKATMOHHON N3MEHUMBOCTU. BapualimoHHBIN psil 1 BapuallMOHHAsE KpUBasl.
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Hopma peakuuu mnpusHaka. KonnuecTBEHHbIE U KaYE€CTBEHHbIE MPU3HAKK M HX
HOpMa peakiuu. CBOHCTBa MOIU(DUKAITMOHHOM N3MEHYUBOCTH.

HacnenctBennasi, unm TEHOTUNIUYECKas, W3MEHUYMBOCTh. KomOmHaTHBHAs
W3MEHYMBOCTh. Meio3 ® IOJOBOM MpOIecC — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTarimoHHasi ”3MEHYMBOCTh. Knaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa M IpUUMHBI MyTauidi. MyTareHHbIe (DaKTOPHIL.
3aKOH rOMOJIOTMYECKHUX PSJIOB B HacjIeICTBeHHOM n3MeHnunBocTy H. M. BaBuiosa.

BHesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

['eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T'€HETHKU
YyeJIOBEKA: TeHealoTnYeCKUi, ONIM3HEIIOBBIN, M TOT€HETHY €CKUI, OMOXMMUYECKHUH,
MOJIEKYJISIPHO-T€HETUY €CKH. CoBpeMeHHoe OIpEIETECHUE TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TP-anam3a. HacnencTBenHnble 3a00jeBaHUsS dYeIOBEKAa: I'€HHBIE OOJIC3HH,
OOJIe3HN C HACJEACTBEHHOW MPEIpacmoi0KEHHOCThIO, XPOMOCOMHBIEC 0OJIE3HM.
Comartnueckue W reHepaTvBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIMIIBI
3J0pOBOr0 00pa3a >KM3HU, TUArHOCTUKH, PO (PUITAKTUKY U JICUCHUS TEHETHIECKUX
0oJsie3Hel. MeauKO-reHETUYECKOEe KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKOU
TEHETUKHU B MPEIOTBPAIICHUH U JICUCHUH T€HETUYECKUX 3a00JICBaHUI YETIOBEKA.

JleMoOHCTpaUM:

[Hoptpersr: I'. Mengens, T. Mopran, I'. ne ®@pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl ¥ cxembl: «K MOHOTHOPHUIHOE CKPEIMBAHUE U €70 IIUTOTCHETUY €CKast
OCHOBa», «3aKOH paCIIEIUICHHS U €r0 UTON€HETUYECKAast OCHOBA», « 3aKOH YHUCTOThI
rame», «JlurudpunHoe ckpenmBanue, «L [urosorunyeckue 0CHOBBI JUTUOPUTHOTO
CKpenmBaHusy, «Meio3», « B3auMo1eiicTBHE allIENbHBIX T€HOBY, «I €HETHUECKHUE
KapThl PAaCTEHUM, )KUBOTHBIX U YEIOBEKa», «['eHeTnKa moyiay, «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CIICTUICHHOTO C MOJOM», «KapuOTHUIIbl YeloBeKa U KUBOTHBIX,
«Buabl u3MeHunBOCTHY, «MoaudukalMoHHass U3MEHYUBOCThY, «HacnenoBanve
pesyc-dakropay, «I'eHeTuka rpyIi KpoBu», « MyTallMOHHAsE U3MEHYHUBOCTHY.

OOGopynoBaHue: MOJEIH-AMIUIUKAIUA «MOHOTHOPUIHOE CKpEIIUBaHHUEY,
«Henomxnoe pomuHupoBaHuey, «Jlurubpumgnoe ckpeunmBanuey, «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTtpenapar «/po3oduna» (Hopma, myTaruu GopMbl
KPBLJILEB U OKPaCKH Teja), repoapuii «I'opox moceBHONY.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 5. «M3yueHnue pe3yibTaTroB MOHOTHOPHIHOTO U
JTUTUOPHUTHOTO CKPEUMBAHUS Y IP030(DUITHI HA TOTOBBIX MUKPOTIpENaparax» .

Jlabopartopnas padota Ne 6. «3yuenne MoauduKaMOHHON H3MEHYNBOCTH,
IIOCTPOEHNE BAPUALMOHHOT O Ps1J1a M BApUALMOHHON KPUBOW.
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Jlaboparopnas pabota Ne 7. « AHanmm3 MyTauuid y Apo30(uibl HA TOTOBBIX
MUKpOTIpenaparax.

[Ipaktnueckas pabora Ne 2. «CocTaBieHHWE W aHAJIM3 POJOCIIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBBI 0MOTEXHOJIOT M.

Cenekuysi Kak Hayka W IMpouecc. 3apoKJACHUE CEIEKIMU U J1OMECTHKAIIMSL
Yaenne H. U. BaBuioBa o 1ieHTpax mpoOUCXOXKACHUS 1 MHOTO0OPa3 sl KyJIbTypPHBIX
pactenuii. LIeHTpbI MPOUCXOKIECHUSA TIOMAIIHUX )KUBOTHBIX. COpT, OPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIui. MaccoBbIii 1 UHAUBHUIYaIbHBIA OTOOPHI B
CENEeKIIMM pPAacTeHMH W KUBOTHBIX. OlLleHKa »KcTepbepa. bim3kopoacTBeHHOE
CKpeumBaHue — WHOpuAMHr. Yucrtas suHus. CKpelMBaHWE YMCTHIX JIMHUM.
['eteposuc, wmm rudpuaHas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUIUH.
OTtnanénnas rubpuauzanus u e€ ycnexu. MIcKkycCTBEHHBIN MyTareHe3 1 MoJydeHHe
MOJIMIUIOUIOB. J{0CTHKEHUS CENEKIIMN PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHonorus Kak OTpaciib NPOM3BOJCTBA. I'€HHAs MH)KEHEpHs. OTarlbl
co3nanusg pexkomOuHanTHOM JIHK wu TpaHcrennbix opranu3moB. Kierounas
uHxeHepus. Kilerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUIA
KnoHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SAMCTBEHHBIX OPTaHU3MOB.

Oxosoryuecknue U otudueckue  npodsempl. MO  —  reHeTmuecku
MOAU(UIUPOBAHHBIE OPTAHU3MBL
JleMoHcTpanmu:

[loptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuibl 1 cxembl: KapTa «lIeHTpBI MPOUCXOXKIEHUS M MHOT00Opazus
KYJIbTYPHBIX pacTeHuid», «IIopobl JOMAIIHUX KUBOTHBIX», « COpTa KyIbTYypHBIX
pactenuity, «Otnanéunas rudbpuauzanus», «Padote! akagemuka M. @. MBaHoBay,
«ITomammonaus», «OObekThl OuoTexHOJOTHM», «KierouHble KyJabTypbl U
KJIIOHUPOBaHHE», « KOHCTpyrpoBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISIKH TUI0JI0B M KOPHETUIO0B TUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuit, repoapuit « CenbCKOX03IMCTBEHHBIC PACTEHUS .

JlaGopaTopHble 1 IpaKTHYECKUE PA00OTHI:

Oxckypcusi « OCHOBHBIE METOJbI M JOCTHUXKEHUSA CEICKIMUA PAcTeHUU U
YKUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATENILHBIA  Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 8. IBosnroumoHHasA OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHMS 3BOJIIOIMOHHOW TEOPHUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouonoruu. BiusHue 3BOJIIOLIMOHHON TEOPUU HA pPa3BUTHE
OMOJIOTUH U IPYTUX HayK.
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CeuzerenscTBa 3BoJonMU. [laleoHTONIOTHYECKHUE: MOCIEI0BATENBHOCTD
NOSIBJICHUSI BHJIOB B TMAJCOHTOJIOTMYECKOW JIETOTHCH, THepexoaHble (HOPMBL
buoreorpadudeckue: cxoacTBo U pazmyune ¢ayH 1 (GpIop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W Pa3W4yusi ASMOPHOHOB Ppa3HBIX BHJOB
NO3BOHOYHBIX. CpPaBHUTENLHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTUYHBIE,
pyIHUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTell y BCexX
OpPTaHU3MOB.

OBomonuonHas teopuss Y. J[lapBuna. Ilpennochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BWKyIIME CWIbl 3BOJIOLMM BHIOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOKEHUE NIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAsT N3MEHYNBOCTD,
06opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas reopust 3BooIUHN (CTO) 1 €€ 0CHOBHBIE IIOJIOKEHHUS.

MukposBosronus. [Tomynsinuys Kak equHUIA BUA U BOJIFOLIHH.

JBmxymme cuibl (pakTophl) HBOIOLMK BUAOB B MpuUpoje. MyTannoHHBIN
npolecc U KOMOMHAaTHBHAsA M3MEHYMBOCTH. [lomynsiumoHHbIE BOJHBI U Apewd
reHoB. M3oaus u murpanus.

EctectBennslii oTOOp — HampaBisoommi ¢akTop 3BoJroUH. DopMbl
€CTECTBEHHOT'0 0TOOpa.

[Iprucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTarT 3BoJrouuu. lIpumepsl
IPUCIIOCOONIEHUH y OpraHu3MoB. ApoMop(O3bl U UANO-aAANTALUH.

Bung wu  BunmooOpaszoBanume. Kputepum Buga. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, 3K0JIOTHUECKOE.

MakposBosonusa. @PopMbl  3BOJIIOLMU:  (PUIETUYECKAsA, JUBEPTEHTHA,
KOHBEpIreHTHas, napajvieabHas. HeoOpaTuMoCTh 3BOIOIUH.

[IpoucxoxaeHne 0T HECTEUATM3UPOBAHHBIX NMpeAkoB. [Iporpeccupyromas
criequanu3anys. AfanTuBHas paguanusl.

JdemMoHcTpanuu:

[Hoptpersr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Miosuiep, A. H. CeBepiios.

Tabmuue! u cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiIey, «3apo bl
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOpbOBI  3a
cylecTBoBaHue», «EcTecTBeHHbI 0TOOP», « MHOrooOpa3ue COpToB pacTeHUD,
«MHorooOpa3zue  mopoJ  KUBOTHbIX»,  «llomymsiumuu»,  «MyrtanuoHHas
U3MEHUMBOCThY», «ApoMopdo3sb», «Manoanantaimm», «OOIIas xereHepanus,
«JIBmxymme cunsl sBomonuny, «Kapra-cxema wmapuipyra mytemecTBust Y.
HapBuna», «bopnba 3a cymiecTBoBaHHe», «IIpuCIOCOOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNE , « IKOIOTHUECKOE BUAO00OPA30BAHUEY .
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O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH,
HaOOp TUIOZOB U CeMsiH, KOoJuleKiusl «lIpuMepsl 3aUTHBIX MPUCTIOCOOICHUH Y
KUBOTHBIX», MOJIeNb « OCHOBHBIE HAMPAaBICHUS IBOJIOIUNY, 00bEMHAS MOJIETh
«CTpoeHne roJTI0BHOTO MO3Ta [MO3BOHOYHBIX).

buoreorpadpuueckas kapta wmupa, KowieKuus «DOpMBI COXPaHHOCTH
MCKOTIAEMBIX JKMBOTHBIX M pAaCTeHWiI», Mojenb anrumkamus «llepekpéct
XpOMOCOMY, BIIaXKHbIE ITpenapaTsl « PazBuTre HACEKOMOT0», « Pa3BUTHE JISATYIIKI,
MUKpoTpenapar «[po3obuna» (Hopma, MyTanuu (popMbI KPHLUTEEB U OKPACKH TEINA).

JlabopaTopHble M IpaKTHYEeCKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BHIOB MO MOPQOJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas paboTa Ne 2. «Onrcanue npucrnocoOIeHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHHe U pa3BUTHE ;KM3HU Ha 3em.1e.

JloHay4yHble TPENCTABICHUS O 3apOXKACHUU XU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emuie: aOHOreHe3 M NaHCHepMus. XHUMHYECKas
HBOMIONMS. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
DKCNEPUMEHTAIILHOE MOITBEPAKACHUE XUMUYECKOU 3BOIIOIMU. HavanbHbie ATarbl
ounonoruueckoi sBomorun. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHbBIX
CTPYKTYp YW BO3HUKHOBEHHUE MPOTOKIETKH. [lepBble KIETKM M KX 3BOJIIOLMAL
DopMUPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPTAHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3paM U nepuonam. Karapxen. Apxenckas u
npoTepo3oiickas dpbl. llaneo3olickas spa U €€ mnepuoabl: KeMOpPUICKHUIA,
OPJOBUKCKHM, CLITyPUICKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIHN, TIEPMCKHUIA.

Me3o301icKasi 3pa u €€ NMePHUOabl: TPUACOBBIN, FOPCKUN, MEJTIOBOA.

KaiiHo3olickass 2pa W €€ TMEpHOABl: MAJCOTCHOBBIM, HEOTECHOBBIN,
AHTPONOTEHOBBIU.

XapakTepucTUKa KIMMara M Ie0JIOTMYECKUX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIOIMM PACTUTEIILHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUul u
®KUBOTHBIX. [ [osiBiIeHKE, paciBET M BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHnyeckoro Mupa Kak OTpakeHHe 3BorOUMU. OCHOBHbBIE
CHCTEMAaTHYE€CKHUE IPYIIIbI OPTaHU3MOB.

DBOIOLMSA YENOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Burre npencTaBieHui o
IIPOMCXOXKJEHUN YelloBeKa. Meroapl u3ydeHus aHTpornoreHe3a. CxoncrtBa u
pa3aMuMs YEIOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JIBroxyiue cuibl (pakTopbl) aHTponoreHe3a. HacnieacTBeHHas ”3MEHYHUBOCT
U ecTecTBEHHbI 0TOOp. OOIIECTBEHHbIN 00pa3 »KU3HHU, U3TOTOBICHHUE OPYHiA
TPY1a, MBILUIEHUE, PEYb.
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OCHOBHBIE CTaIMM U BETBH 3BOJIIOLIMH YEIOBEKA: aBCTPAIONUTEKH, UenmoBek
yMenbid, YenoBek npsmoxonsumd, YermoBeK HeaHACPTAILCKUK, YenoBek
pa3yMHbIi. Haxonku HMCKOMAeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 001acCTh
pacmupocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.

Yenoseueckue pacbl. OcCHOBHbIe OOJBIIME  pachl:  €BPOIMEOUTHAST
(eBpasmiickas), Herpo-aBCcTpalowjHas  (dKBaTOpualbHasi),  MOHTOJIOMIHAsA
(a3marcko-amepuKaHckasi).  UYepTbl  MPUCIOCOOJICHHOCTH  MpecTaBUTENeH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYIIECTBOBAaHUA. EJUHCTBO 4eIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpersr: ®. Penm, JI. Ilactep, A. M. Omapun, C. Muiep, I'. FOpu, Y.
HapBuH.

Tabmupl 1 cxeMbl: «Bo3nukHoBenue CoJIHEUHON cCHCTEMBI», «Pa3BuTie
opraHudeckoro wmupa», «PacturenbHas kierka», <«OKuBOTHas  KJETKay,
«IIpokapuotnueckas kinerka», «COBpeMEHHas CUCTEMa OPraHUYECKOr0 MUPaA»,
«CpaBHEHHE AaHATOMHYECKUX YEPT CTPOCHHUS YEIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MNAJICOHTOJOTMUECKMX HAXOJOK IPEIKOB
COBPEMEHHOTO YeJoBeKa», «JlpeBHenmme moan», «/pesHue moam», «llepsbie
COBpPEMEHHBIE IOAN», « HenmoBeueckue pachl».

OGopynoBanue:  wmynsiku — «lIpoucxoxknenue  yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpTalblla, KPOMaHbOHIIA), CJICKU WJIIU
U300paKEHUs] KaMEHHBIX OPYIHUH MEepPBOOBITHOTO 4YeNoBeKa (KaMHHU-YOMIEPHI,
pyowia, ckpebia), TEOXpPOHOJOTMYECKas TaOnuia, KoJUieKius «DopMbl
COXPAaHHOCTHU UCKOTIAEMBIX ’KUBOTHBIX U PACTEHUII».

JlaGopaTopHble U IpaKTHYECKUE PA00THI:

[IpakTrueckas padorta Ne 1. «M3ydyeHne UCKONaeMbIX OCTATKOB PAaCTEHUI U
YKUBOTHBIX B KOJUICKITUSIX)).

DKCKypcus «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO -
HAYYHBIN WM KpaeBeUECKU My3€it).

Tema 10. Opranu3mbl ¥ OKpYKaK0IAasi cpeaa.

DKOJIOTHUS KaK HayKa. 3a/ladyu U pa3Jieibl 3KOJIOTUH. MeToAbl 3KOJIOTHUECKHUX
UCCIIEI0BaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO UEIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue ¢akropsl. Krnaccudukanus -sKoigorndeckux ¢(HaxkTopoB:
aduoTuyeckue, OMOTHMUECKUE M aHTpOINOreHHbie. JlefcTBUE SKOJOTHYECKUX
(haKkTOpOB Ha OPTraHU3MBI.
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AbuoTtnueckue (pakTophl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTOMEPHOIM3M.
[IpucrmocobneHnss OpraHu3MOB K  JICHCTBHIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckue puTMsI.

buotnueckue hakTopsl. Buibl 0MOTHYECKUX B3aUMOICHCTBUMA: KOHKYPEHITHS,
XHMIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutuzm, koormnepanus, MyTyallu3M,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEHUTpaIn3M.
3HaueHre OMOTHYECKUX B3aUMOJCUCTBUU [JIsI CYHIECTBOBAHUS OPTaHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKM momyasiuud. (OCHOBHBIE TOKa3aTenu
HNOMYJSIUU: YUCJIEHHOCTb, IJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTH, MPUPOCT,
Murpanus. J[nHaMuka 4uCcIeHHOCTH MOMYJISIUU U €€ peTyJIsLus.

JleMoOHCcTpaLum:

[Toptpetsi: A. 'ym6ombar, K. @. Pynse, O. ['ekkensb.

Tabmuuel u cxembl: kapta «IIpupoansie 30HbI 3emumny», «Cpensl 0OUTaHUS
opranuzmoBy», «®otonepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTH MOMYIAIUY UHDY30pUH-Typenbku», «[Iumessie nemmy.

JlaGopaTopHble U IpaKTHYECKUE PAa00THI:

JlaGopatopnas pabota Ne 3. «Mopdosiornueckue 0cOOEHHOCTU PACTCHUN U3
pPa3HbIX MECT OOUTAHUSY.

Jlaboparopnas padoTta Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTrueckas pabota Ne 2. «Ilocu€r MIOTHOCTH NMOMYJISALUNA PA3HBIX BUIO0B
pacTeHUID.

Tema 11. CooOmiecTBa M 3K0J10Tr M4 eCKHE CUCTEMBI.

CooOmecTBo opranu3MoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BUIOBA,
NPOCTpaHCTBEHHAast, Tpoduueckas (muieBasi). Bunbl-momuHanTel. CBSI3U B
OMOI1IeHO3E.

Oxojoruueckue cucteMbl (dkocucteMmbl). [lonsatue o0 »3kocucTeME U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCUCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUH B SIKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocUcTEMBI. [InieBsbie nienu u cetd. OCHOBHbIE
NoKa3zaTreind S3KOCUCTEMBbl: OuMomacca, MPOJYKUUs. DKOJOTHYECKHUE MUPAMUIBI:
OPOAYKIIMH, YHUCJICHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM: YCTONYHMBOCTS,
camoperyJsinus, pazputue. Cykueccusl.

[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WIH [IMPOKOJIMCTBEHHOTO JIECA.

AHTPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBL. ~ YPOOIKOCHUCTEMBL.
buonornueckoe v X03s1MCTBEHHOE 3HAUY€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
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buopaznooOpasue kak ¢akTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHUECKOTO pa3HO00pas3usi Ha 3eMIle.

Yuenne B. W. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa
ounocdepsl. dKuoe BemectBO M ero ¢yHkmuu. OcoOEHHOCTH OUOChephl Kak
rI00ATbHOM 3KOCUCTEMBI. J[MHaMHYecKoe paBHOBECHME M OOpaTHas CBS3b B
oumocdepe.

KpyroBopotsI BemiecTs 1 OMOre0XUMHYECKHE LIUKIIbI 3JIEMEHTOB (yriaepoa,
a30Ta). 30HATBLHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emim. AHTPOTIOTCHHBIC H3MEHEHHS B Orocdepe.
['mo6anbsHbIE PKOTOTHYECKHIE TPOOIIEMBI.

CocymiecTBoBaHHUE MPUPOILI M UeToBedecTBa. CoxpaHeHnne OnopasHooOpasus
Kak OCHOBa ycToiunBoctu Ouocdeprl. OCHOBa paMOHATIBHOTO YIPaBJICHUS
IPUPOJHBIMU PECYPCAMHU U UX UCIIOJIb30BaHUE. JlOCTHKEHUS OMOJIOTHH U OXpaHa
OPUPOIBI.

JleMoOHCcTpaLum:

[Toptpetsi: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepraackuid.

Tabmuuel u cxemsl: «IIumessie nenm», «bUOLEHO3: COCTaB U CTPYKTYpa»,
«IIpuponnsie cooOmiectBa», «llenn nuTaHus», «IKOJOTrHUECKass MHUPaAMUID,
«buocdepa u yenoBex», « IKOCUCTEMA IHPOKOJIUCTBEHHOTO Jecay, « IKOCHCTEMA
XBOMHOTO Jseca», «buoneno3 Bomoéman, «ArpoueHo3», «lIpumepHsie
AHTPOTIOTEHHBIE BO3ICHCTBUS HA IPUPOAY», « BasKHEHIIIIe MUCTOUHUKHU 3arpsi3HEHHS
BO3/lyXa U TPYHTOBBIX Bo», «[louBa — BaxkHelmas cocTaBisitomas 6uochepb,
«®aktopsl  gerpagauuu  nouB», «llapHukoBblii  3pdexT»,  «DakTOpHI
PaIMOaKTUBHOTO 3arpsA3HeHus: Ouocdepb», «OOImE@as cTpykrypa Ouochepb,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepb,
«KpyroBoport yriaepoaa B 6uocdepe», « KpyroBopor a3ota B mpupoae».

OOGopynoBaHue: MoJeb-anIuKaius « TunuyHeie OMOIIEHO3b», repoapuit
«PactutensHble cooO1IecTBa», KouieKuuu «bruouenos3y», « Bpeaurenu BaxxHeWmmx
CENbCKOX03MCTBEHHBIX KYJIbTYp», FepOapru U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX,
NpUHAJISKAIME K pa3HbIM SKOJIOTMYECKUM rPpYIiaM oJHOTo Bu1a, KpacHast kaura
Poccuiickoii ®@enepaiyu, H300paK€HUS OXpaHSIEMBIX BHJIOB pPAacTeHUU U
KUBOTHBIX.
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[UDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOITN HA  BA3OBOM VPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycrtaHaBiMBaKTCs TpeOOBaHUS K pe3yjbTaraMm
OCBOCHMs OOydYaroIIMMHUCS IPOrpaMM CpEAHEero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3YIbTATOB OCBOEHMS mnpeamera «buonorus»
BBIJICTICHBI CJICYIONINE COCTABJISIIONINE: OCO3HAHNE 00YJArOIMMUCS POCCHHCKON
rPaXJaHCKOW UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSI TEILHOCTH
U CaMOOIPEICICHUI0, HaJIM4yhe MOTHUBAlMKM K OOy4YeHHI0 OWOJIOTHH,
IIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIECHUW JMYHOCTH HAa OCHOBE
KITIOUEBBIX IICHHOCTEH M HCTOPUYECKUX TPAAMIMN Pa3BUTHS OHOJOTHUYECKOTO
3HaHMS, TOTOBHOCTh M CITOCOOHOCTh OOYJAIONMXCSI PYKOBOJACTBOBATHCS B CBOECH
JEeATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMU CUCTEME
OMoJIOrnyeckoro oOpa3oBaHMs, HATUYHE OSKOJOTHYECKOTO IPaBOCO3HAHM,
CITOCOOHOCTH CTAaBUTH IEJTM U CTPOUTD )KU3HCHHBIE IJIAHBI.

JInuHOCTHBIE pe3yybTaThl OCBOEHUS MpeaMeTa «bruoaorus» JOCTUTatOTCs B
CIMHCTBE Y4YE€OHOW M BOCIHUTATEIbHOW JEATEIPHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMU POCCUIUCKUMH COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMU U TYXOBHO -
HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMA B OOIIECTBE MpaBUJIAaMHU W HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoOIleccaM CaMOITO3HAHWS, CaMOBOCITUTAHUS W
CaMOpPa3BUTHUSI, PA3BUTHUS BHYTPEHHEW TMO3UIMKU JIMYHOCTH, IATPUOTU3MA,
YBOKCHUSI K 3aKOHY U MPABOIMOPSIIKY, YETOBEKY TpyJla U CTaplIeMy MOKOJICHUIO,
B3aMHOTO YBaXEHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYpHOMY HACJICIHIO W
TPAAUIKASIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon Penepannu, Opupoae u
OKpY’Karollleu Cpeie.

JIuaHOCTHBIE pe3yJabTaThl OCBOEHHUS ydeOHOro mnpeamera «buoiaorusn)
JOJDKHBI OTPakKaTh TOTOBHOCTH U CITOCOOHOCTH 00yYarOIIUXCs PYKOBOCTBOBATHCS
chopmMupoBaHHON BHYTpPEHHEH IMO3WIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPUCHTAIMKA, TIO3UTHBHBIX BHYTPCHHHX YOCGKICHHHA, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIMPEHHE >KH3HEHHOTO
OIBITA M OMBITA JICATEILHOCTH B MPOILIECCE peaTu3allii OCHOBHBIX HAIIPABJICHUN
BOCIMTATEILHOM AESITEIbHOCTH, B TOM YHCJIC B UaCTH:

1) rpa:kIaHCKOT0 BOCIIMTAHNA:

c(hopMHUPOBAHHOCTH T'PAKTAHCKOM MO3UITUHN 00 YJAIOIIETOCS KaK AKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUICKOIr0 00IIECTBA;
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OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00s3aHHOCTEHN, yBaKEHUE 3aKOHA
Y TIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NI TEIHHOCTH TP CO3IaHUH YIEOHBIX
MPOEKTOB, PEMICHUU YYEOHBIX U TO3HABaTENbHBIX 3a/a4, BBITIOJIHCHUH
OMOJIOTHUECKUX HIKCTIEPUMEHTOB;

CITOCOOHOCTh OMPEACIATh COOCTBEHHYIO TO3WIMIO 110 OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM )KM3HU U 00BSICHATD €€;

YMEHHUE YYHUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIFOJICH C Pa3HBIMH YOSKIECHUSIMHU, KYIbTYPHBIMH [IECHHOCTAMH H
COLIMAIbHBIM IT0JIOKEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TIO3HABATEJIbHBIX M HCCJEIOBATENLCKUX 3a/lady, YBAKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO OIMOHEHTOB MPU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COJIEP KaHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;

2) MIaTPMOTHY€CKOIr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNUCKOM IPak1aHCKON UACHTUYHOCTH, IATPUOTHU3MA,
YBOXEHMS K CBOEMY HAPOJy, UYyBCTBA OTBETCTBEHHOCTH Iepes PoanHoM, ropaoctm
3a CBOM Kpail, cBOIO PoauHy, CBOW S3BIK M KyJIbTYpY, NPOILUIOE U HACTOSLIEE
MHOT'OHallMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOIICHUE K MMPUPOJHOMY HACJICIUIO U TAMATHUKAM TIPUPOPI,
JNOCTHKEHUM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHICKHUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJIOTWH, MOHMMAHUSA 3HAYEHUS OWOJOTMU B TO3HAHUHM 3aKOHOB
OPUPOJIbL, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

ujeiiHasg yOeXJIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 3a €r0 CYAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HaHUE TYXOBHBIX LICHHOCTEW POCCUHUCKOr0 HAPO1a;

c(opMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TOBECHUS;

CIIOCOOHOCTh OLICHHMBATh CHUTYallMI0 W MPUHUMAThb OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAILHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMYMBOTO Oy 1yIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTENSM, CO3IaHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEHW CEMEUMHOW JKWU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYECKOIr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKIIOUAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUECTBA, CTIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;
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MOHMMAHUE SMOIMOHAIILHOTO BO3/1I€MUCTBUS )KUBOU IPUPO/IbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON TMUYHOCTH;

5) ¢u3uuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1AT ONOJIy UM SI:

MOHUMAaHWE U pean3aliys 3710pOBOro u 6€30macHoro 00pasa Ku3HH (310pOBOE
UTaHue, COOJII0ICHNE TUTUEHNY €CKUX ITPABUII M HOPM, COATAaHCUPOBAHHBIHN PEKUM
3aHATHM ®  OTABIXa, perysipHas (u3ndeckas aKTUBHOCTB), OEpEeKHOTrO,
OTBETCTBEHHOT'O M KOMIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3NUECKOMY U
NICUXUYECKOMY 310POBBIO;

MOHMMAHHUE [IEHHOCTH MpaBWl HHAUBUIYATLHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBEICHHUS B CUTYAIUAX, YTPOKAIOLMX 3JOPOBBIO M dKU3HU JIFOICH;

OCO3HAaHME MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBIUEK (YHOTpPEOICHNUS
AJIKOT0JI51, HAPKOTUKOB, KypEHUS1 );

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTSH K TPYAY, OCO3HAHUE IEGHHOCTH MacTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTHBHOM JESITEIbHOCTH TEXHOJIOTUYECKOW U COLMAIBHON
HAIMpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh M CAMOCTOSITENHHO
BBITIOJIHSTH TAKYIO JICSITEIbHOCTH;

MHTEpPEC K pa3inyHbIM cepam npodecCUOHATBHON ACSITENbHOCTH, YMEHHUE
COBEpUIATh OCO3HaHHBIM BbIOOp Oyaymied mnpodeccu W peaTu30BbIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha
OPOTSIKEHUH BCEH )KU3HU;

7) 3K0JI0TU4€eCKOT0 BOCTIMTAHUS

HKOJIOTUYECKH LIENEeCO00Pa3HOE OTHOIIEHUE K IPUPO/I€ KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMUECKON KyJIbTYphl: INPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEACTBUM I
OKPYKarollen Cpe/ibl;

OCO3HaHME I00ATbHOr0 XapakTepa 3KOJIOTHYECKUX MpoOiIeM U myTell Hux
pelieHust;

CIIOCOOHOCTh UCTIONIb30BaTh MPUOOPETAEMBbIE TPU U3YYEHUN OMOJIOT U 3HAHUS
M YMEHUS T[pU pEUIeHMHM MNpoOJeM, CBSI3aHHBIX C  palMOHAIbHBIM
OPUPOJONONb30BaHUEM  (COOJIIOJIEHUE TpaBWJI  MOBEAEHUS B  MPUPOJE,
HANpAaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECUS B JKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OnOoChephl);
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AKTUBHOE HENPHUATUE NEHCTBUM, IPUHO CAIIMX BPE OKPY>KAIOIIECH IPUP O JHON
cpene, yMeHHEe MPOTHO3UPOBATH HEOIArOMPHUATHBIE YKOJIOTHIECKUE TTOCIIEICTBUS
MPEANTPUHUMAECMBIX IEUCTBUM U IPEIOTBPAILATH UX;

HAIMYHUE PA3BUTOTO SKOJOTUUECKOTO MBIIUIEHUS, SKOJIOTUYECKOUN KYIbTYPBI,
OTIbITa JEeATETbHOCTH AKOJIOTUYEC KO HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLUAIbHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B ITPAKTUYECKOU IEATENBHOCTH SKOJIOTHIECKON
HaANpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMS:

c(hopMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIIEI0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOW M YHUTATEIBCKOW KYJIbTYpbl Kak CpEACTBA
B3aUMOJCUCTBUS MEXKIY JIFOIbMU U TTO3HAHUS MUPA;

MOHUMAaHUE CHeMUPUKA OHOJIOTHUM KaK HayKH, OCO3HaHHsS ©€ poJu B
GbopMUPOBAHUHN PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpEACTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIIOBEKA U
o011ecTBa, B IMO3HAHUU MNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHud MpoOIieM
COXPaHEHUs IPUPOTHOTO PABHOBECUS;

yOSXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJISi COBPEMEHHOUW NUBWIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUSL MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX pEIIaTh PECYpCHBIE MPOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOUCKA MTyTeH BBIXO/1Aa U3 TJIOOATbHBIX SKOJOTUYECKUX MPOOJieM U
obecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTUIO, PalMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJIOTUYECKUX 3HAHUM B IEISIX
MOBBIIIEHUST OOIIed KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOW TPAMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAILHOW TPAMOTHOCTH 00y4YarOIMXcs, GopMUPYEMOt
NP U3y4EHUU OMOJIOTUH;

MMOHUMAaHUE CYIIHOCTU METOJ0B MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCTOJIb30BaTh IOJydaeMbi€ 3HAHMUS ISl aHAIM3a W
00BSICHEHUS SBJICHUM OKPYXKAIOIIETO MUPA U MPOUCXOSIIUX B HEM M3MEHEHUM,
yMEHHUE JieJlaTh OOOCHOBAaHHBIE 3aKIIOYEHHUSI HA OCHOBE Hay4dHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C IENbI0 MTOJTYy4YEHUS JOCTOBEPHBIX BEIBOOB;

CIIOCOOHOCTh CaMOCTOSATEIHHO HMCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUS JJIs
pelieHus Mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHWE I[IEHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCJIEIOBATENBCKYIO AEATEIbHOCTh UHANBUAYAIILHO U B TPYIIIIE;
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FOTOBHOCTP M  CIIOCOOHOCTh K  HENPEPBHIBHOMY OOpa3OBaHUIO M
caM00Opa30BaHMI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWH 1O OWOJIOTHH B
COOTBETCTBUU C )KU3HECHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUS ydeOHOTO mpeameTra «buomorusn
BKJIFOUAIOT: 3HA4YMMbIC JUII (OPMHUPOBAHHS MHUPOBO33PEHUS OOyUJaIOITHXCS
MEKIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) 00IIeHAYIHbIC TTOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CIHEMUPUKY METOJOB TO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHUs, SBJICHUE, TPOIIECC,
CHUCTEeMa, HAyIHBIM (PaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeI0BaHNe, HAOII0IeHNE, I3MEPEHHUE, SKCTICPUMEHT U IPYTHX ), yHUBEP CATTbHbIC
yueOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIC),
obecrieunBaronme popmMupoBaHrue GyHKITMOHATLHON IPaMOTHOCTH U COIUATIbHOMN
KOMITCTCHIIMK ~ OOYYaroIMXCs, CHOCOOHOCTh OOYydYaloIUXCs HCIOJIb30BaTh
OCBOCHHBIC MK IHCITUTUIMHAPHBIC, MUPOBO33PEHYECKIE 3HAHUS M YHUBEP CAJTbHBIC
y4eOHbIC ICUCTBUS B TTO3HABATEILHOM M COIMATIbHOM IIPAKTHKE.

MeranpenMeTHbie pe3ysbTaTbl OCBOSHHUS MPOTPaMMBbl CPETHET0 OOIIero
00pa3oBaHUs TOJHKHBI OTPAKATh:

OBiajeHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATeJbHBIMH
NeUCTBUSIMMU:

1) 6a30Bble JIOrHUecKue AeiicTBUs:

CaMOCTOSTENIbHO  (OPMYJIMPOBaTh W aKTyaJIHM3UpPOBaTh  MPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NMPH OCBOCHHHM 3HAHWK TMPHUEMBI JIOTHYECKOTO MBIIIIICHUS
(aHanm3a, CHMHTE3a, CpaBHEHUS, KJlacCU(pUKaIUU, 0000IIEHNs ), paCKPhIBATh CMBICIT
OMOJIOTHYECKUX IMOHATHN (BBIACIIATH UX XapaKTepHBIC NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU OHITHIMN);

OTpeNesITh e ASITENLHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJILTATHI ICITEILHOCTH C IT0CTABIICHHBIMH LIEJISIMH,

WCIIOJIH30BaTh OMOJIOTHYECKUE TOHATHS I 00bsCHEHNS (DAKTOB U SIBJICHUMN
KABOU MTPUPOJIBI;

CTPOUTh JIOTHYECKUE PaCCYXACHUS (UHIYKTUBHBIC, JCIYKTUBHBIC, TIO
AHAJIOTUH), BBISABJISTH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSX, (GOPMYIUPOBATH BHIBOBI M 3aKIIFOY CHUS;

MPUMEHSITH CXeMHO-MO/IETbHBIC CPEACTBA JIJIs IPEICTABICHHS CYIIECTBEHHBIX
CBSI3¢ W OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
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NPOTUBOPEUMI Pa3HOTO POJIa, BBIABIECHHBIX B PA3JIMYHBIX HWHPOPMALMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YUETOM aHAIM3a UMEIOLIUXCS
MaTepHUalibHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B 1€ TEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCJIEACTBUH 1€ TEILHOCTH;

KOOPJAMHUPOBATH U BBIMOJIHATH pa0d0TY B YCIOBUSAX PEATbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOI' O B3aUMOICUCTBHUS;

pa3BHUBATh KPEATUBHOE MBILIUICHUE PU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIe0BaTeIbCKHE 1efiC TBUA:

BJIaJI€Th HABBIKaMU Y4eOHO-UCCIIE0BATEIbCKOM U IPOEKTHOM A TEIbHOCTH,
HaBbIKAMU  paspelieHus npobsieM, CHocOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENbHOMY IOMCKY METOJ0B PEIIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOI0B ITO3HAHMS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO
3HAHUSA, €ro HWHTEpIpeTaly, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE ITPU CO3/IaHUU YIEOHBIX U COIIMATIbHBIX IPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBILUICHUS, BIaeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOYEBBIMU MMOHATUSMU U METO1aMU;

CTaBUTh W (HOPMYyIMpPOBaThb COOCTBEHHBbIE 3alauyd B 00pa3oBaTEIbHOU
JESTEIIbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh TNPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJU3UpPOBATH 3ajadvy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS, HAXOIUTh apTYMEHTBI JJIs1 10Ka3aTelIbCTBA CBOMX
YTBEP KIEHUI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBbIE B XOJ€ pCEIIEHHUsS 3aJadyd  Pe3yibTaThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH NU3MEHEHHE B HOBBIX
YCIIOBHUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEICHANPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JeUCTBUS B MPOECCUOHAILHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO M NPAKTHUECKYHO 00JacTH
KU3ZHENEATEINbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WUJIEU, MpeJiaraTb OPUrHHAIbHBIE MOJAXO0Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3314, JOMYCKAIOIIUE aTbTEePHATUBHBIC PEILICHUS.

3) paéorTa c unpopmanueii:

OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX MHPOpMAIINH (TEKCTEe Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JUTEeparype, OHOJOTUYECKUX CJIOBApPAX U
CIIpaBOYHUKAX, KOMIbIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHATIM3UpPOBATH



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

uHGOPMAIIIO PA3TUIHBIX BUIOB U (hOPM MPEACTABICHUS, KPUTUIECKHA OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEINUBOCTH;

bopMyIHPOBaTh 3aMPOCH U MPUMEHSITh PA3IMIHBbIE METOJIBI TP TIOUCKE U
oTOOpe OHoJoTHYECKON HH(DOPMAIHH, HEOOXOUMOM JJIS BBITIOJIHEHUS Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCIOJIb30BaHMS WH(GOPMAINOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUSI PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSTENbHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MpEACTABICHUS
OonosoruuecKoi HHPpopMaIuu (CXeMbl, FpaduKH, JUArpaMMbl, TAOIHUIIBI, PUCYHKA U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAayecTBE CpEACTBA Mpu padbore cC
Oouonornueckoil uMHPOpMAIMEN: NPUMEHSATh XUMHUYECKUE, (PUINYECKUE U
MaTeMaTU4YeCKUe 3HAaKh U CHUMBOJBI, (opMysbl, a0OpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HArJIsIIHOCTH;

BJIaJeTh  HaBbIKAMM  paclo3HaBaHUs W 3alUThl  WHPOpPMALUHY,
UH(POPMAITMOHHOK 6€30TTaCHOCTH IMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSIMHU :

1) o01eHme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4acTBOBATH
B IMAJIOTE WM AUCKYCCUM MO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCUTENHLHO BBITIOJHEHHUS MperiaraeMoun
3aJ1a4¥, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMHA APYTHX YIACTHUKOB
JUaiora Uil JUCKYCCUN);

pacrio3HaBaTh HeBepOaIbHBIE CpencTBa OOINCHHWS, TMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEAMNOCHIJIOK BOSHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlHH,
YMETh CMATYATh KOH(PIUKTHI U BECTH IIEPErOBOPHI;

BJIAJICTh Pa3JIMYHBIMH CIIOCOOAMH OOIEHUS U B3aMMOJCHCTBUS, TIOHUMATh
HAMEpEHHUsI IPYTUX JIFO/ICH, TPOSBISTh YBOKHUTEILHOE OTHOIIEHHE K COOECe THUKY
U B KOppEKTHOM hopme popMynrpoBaTh CBOU BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO M3JIarath CBOIO TOUYKY 3PEHHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAS 1eSITeTbHOCTh:

MOHUMATh U HMCTIOJB30BaTh NMPEUMYIIIECTBA KOMAHIHONW W WHAMBHUIYaIbHON
pabOoTHI IPU peIIeHUH OUOJOTUYECKOM MP0oOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb
NPUMEHEHHSI TPYIIOBBIX (POPM B3aMMOISHCTBYS PU PEIICHNN y4eOHOMU 3a/1a4u;

BBIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX JACUCTBUN C Y4ETOM OOIIMX
UHTEPECOB M BO3MOXKHOCTEH KaXI0T0 YJICHA KOJUIEKTHBA,
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IpUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPTAaHMU30BBIBaTh M
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTHUKECHHIO: COCTABJISTh IUIAH JCUCTBUH,
pacmpeneniarh poiad ¢ y4E€TOM MHEHHHM Y4YacTHHKOB, OOCYXIaTh pe3yJbTaTbl
COBMECTHOM PabOTHI;

OLICHUBATh KAYECTBO CBOET0 BKJIa1a M K&KI0I'0 YUaCTHUKA KOMaH/1bl B OO LM
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IIpe[yiaraTb HOBBIE NPOEKTHI, OLIEHWBATh HAEU C IIO3ULHUA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOU 3HAUMMOCTH;

OCYILECTBJATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYalUAX, IPOSIBIATh TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBiaieHUe YHUBEPCAJIbHBIMH PeryJIsITUBHBIMH I HCTBUSIMU :

1) camoopranu3amnus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS BBISBICHHUS MPOOJeM M HX
pEIlICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKMX 3HAHUW LIEJNEBbIE M CMBICJIOBBIC
YCTAHOBKHM B CBOMX JEHUCTBHUAX U IMOCTYIIKAX IO OTHOIIECHUIO K KUBOM IIPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEILHYIO JESTEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/]a4l B 00pa30BaTENbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENbHO COCTABIIATH IIJIAH PEIICHUS IPOOJIEMBI C Y4ETOM UMEIOLLXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsITh paMKH y4eOHOT0 MPEeMETa Ha OCHOBE JINYHBIX NP EANOYTCHUN;

JieNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3
pELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKON SPYIHULIAUA B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0OOpa3zoBaTelbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJIETh  HABbIKAaMU  MO3HABATEIbHOM  peduiekcMu  Kak  OCO3HaHMs
COBEpIIAEMBIX JCHCTBH M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBAaHUH, UCIOJb30BaTh NPUEMBbI pedIEKCUU JIs1 OLICHKH CUTYyalluu, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OLIEHWBAaThb PHUCKH W CBOEBPEMEHHO IMPUHHUMATh PEMICHHA M0 HX
CHIKEHUIO;
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MPUHAMATh MOTHBBI M apTYMEHThl JIpYIMX I[P aHAM3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CE0SI M APYTHX:

NpUHUMATH Ce0s1, MIOHUMAasi CBOM HEJIOCTATKU M IOCTOMHCTBA,

MIPUHAMATh MOTHBBI M apTYMEHThl JIpYIMX IpU aHAM3€ pPE3YJIbTATOB
NEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKHY;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIMH IPYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbraThl OcBoeHMs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienududeckue 11 yaeOHoro npeamera « buoiorusn»
HAayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI JCHCTBHIA 110 OCBOCHUIO, HHTEPTIPETALIUN U
npeoOpa3zoBaHUI0 3HAHUN, BUJIBI ICATEILHOCTH IO MOJYYCHHUIO HOBOT'O 3HAHUS U
NPUMEHEHHUIO 3HAHUKA B PA3JIMYHBIX YUEOHBIX CHUTYAllUSX, a TAaKKE B pealbHbIX
KU3HEHHBIX CHTYaIUsX, CBSI3aHHBIX ¢ OWojoruei. B mporpamme mnpenmerHbie
Pe3yJIbTaThI MPEACTABIICHBI 110 TOaM 00yYeHHS.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yuyeOHOro mpeamera «buosorus» y
8bINYCKHUKA JTIOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME HAYIHOTO
3HAHUS ©CTECTBEHHBIX HayK, B (OPMHUPOBAHHUH COBPEMEHHOW €CTECTBEHHO -
HAYYHOW KapTUHBI MHpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIA/IE POCCHUCKHUX U
3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (PYHKIHMOHAIHLHOM
IPaMOTHOCTH YEJIOBEKA JIs PEIICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJICPKAHUE OUOJIOTMYECKUX TEPMHUHOB U TTOHSITHIA:
JKU3HbB, KJIETKA, OpTaHU3M, METa00J113M (0OMEH BEIIECTB 1 MPEBPAICHIE SHEPTHH ),
roMeocTa3 (camoperyssius), ypOBHEBas OpTaHHW3alUs JKUBBIX CHCTEM,
CaMOBOCTpPOU3BeeHHE (PEPOTYKITHS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHHE WU3JIaraTh OWOJIOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAaS,
MyTallMOHHAasi, IEHTpaIbHAsg JIOTMa MOJEKYIsIpHOM Oumosoruu), 3axoHbl (I
Mennens, T. Moprana, H. V. BaBunoBa) u ydenus (0 1ieHTpax MHOT000pa3us U
MIPOUCXOXKACHUS KyIbTypHBIX pacTennii H. . BaBuiioBa), onpenensTe rpaHUIlbl BX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJeTh METOJaMU HAYYHOTO MO3HAHHWS B OMOJIOTHU: HAOMIOICHHE U
OTIMCAHMUE >KUBBIX CHUCTEM, MPOIIECCOB M SIBICHUI, OpTaHHU3aIlMs U TPOBEIACHUC
OHOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXKIY HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJIYYCHHBIX PE3yJbTaTOB,
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WCIIOJIb30BaHHBIX HAYYHBIX MTOHSATUH, TEOPUN M 3aKOHOB, YMEHHUE JI€TIaTh BBHIBOIbI
HA OCHOBAHUH MOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHbIC MTPU3HAKN BHPYCOB, KJIIETOK MPOKAPUOT U
AYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTAHU3MOB, OCOOEHHOCTU
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAILCHHUS] HEPTHUH B KIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M DIHEPTreTHUYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO3a, MeH03a,
OIUIOIOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBUAYAILHOTO PAa3BUTUSA OpPTraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJYYEHHbIC 3HAHUA JUIA OOBSICHEHHS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJIs1 NMIPUHATUA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KHU3HU C ILenblo olecredeHuss O€30MacHOCTH CBOETO 3J0pPOBbS U 3/10POBbS
OKPYKAIOIIHNX JIt0oIeH, COOOAEHN HOPM IT'PaMOTHOTO MIOBEICHHSI B OKPY KAIOIIEH
OpUPOJHON cpene, MOHMMAaHWE HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUIA
COBPEMEHHON  Ouosnoruu U OMOTEXHOJOTHH  JUJIl  palMOHAIBHOIO
IPHUPOOTIOIb30BaHHUS;

YMEHHUE peliarh »JJIEMEHTapHbIE TCHETUYECKHE 3aJadyd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHWE, CILEIUICHHOE HaCJeAOBaHUE, COCTABISITh CXEMbI
MOHOTUOPHUIHOTO CKPEIIMBaHUS I MPEACKa3aHusl HACJIEeAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U TPAKTUYECKHE PabOThl, COOIOIATH
npaBuia Ipu padoTe ¢ y4eOHBIM U Ja0OPaTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTUYECKH OILIEHUBaTh W HWHTEPIPETUPOBATh HH(OpMAIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKJIIOUAIOLIYI0 TICEBJAOHAYyYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CpecTBa MacCOBOM MHPOPMAIIUH, HAYYHO -TTOTYJISPHBIE
MaTepualbl), STHUYECKHE AaCIMEKThl COBPEMEHHBIX HCCIIEOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOLICHMS,
0000111as8 OUOJOTUYECKYI0 UHPOPMAIUIO U3 HECKOJbKUX UCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MMOHSATUIHBIN armapar OMOJI0THH,

YMEHHUE PAaCKPBIBATh COIePKaHNE OMOJIOTUIECKUX TEPMHUHOB U IMTOHSTHIA: BUI,
MOMYJISAIMSI, TE€HO(MOH, SBOJIIOIMS, IBUXKYIIUE CWIbI ((PaKTOPhI) SBOJIIOIIHH,
IPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, IKOJIOTHYECKUE (aKTOPBbl,
IKOCUCTEMa, MPOAYICHThI, KOHCYMEHTHI, PEAYIEHThI, LENu  MHUTaHWUs,
AKOJIOTHYECKas MUpaMuia, OMoreoieHos, onocdepa;

YMEHHUE WU3Jarath OHOJIOTUYECKUE TEeOpuu (dBOJIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETMYECKas TEOpPUsl HSBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoactBa K. M. bapa, uepenoBanus rilaBHBIX HalpaBJICHUA U
nyterr sBomoruu A. H. CeBeprioBa, yuenus o 6uocepe B. U. Bepranckoro),
OTIPEAEIAThH TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

YMEHHUE BJIaJeTh METOJIaMU HAYyYHOT'O TO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMHCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJICHUI, OpraHu3anus U IpOBeJcHUEe
OHMOJIOTHYECKOTO 3KCTIEPUMEHTA, BBIIBH)KEHUE T'MIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXKIy HUCCIEeIyeMbIMU BEIUYMHAMH, OOBSICHEHHE IOJYYEHHBIX PpPE3yJIbTaTOB,
UCII0JIb30BAaHHBIX HAYYHBIX MOHATHA, TEOPUN U 3aKOHOB, YMEHHE JI€NIaTh BbIBOJIbI
Ha OCHOBAHUU MOJIy4YE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPU3HAKK CTPOEHUS OMOJOTUYECKHX
OOBEKTOB: BHUIOB, NOMYJSILUN, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYLIEHTOB,
OMOreoleHO30B U JIKOCUCTEM, OCOOEHHOCTH TPOLIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus, MPUCTIOC O0JICHHOCTH
OpraHU3MOB, JEHCTBHUS SKOJOTMYECKUX (HAKTOPOB HA OPraHM3MbI, IepeHoca
BEIIECTB M IMOTOKA SHEPTUU B HKOCHUCTEMAx, AHTPONOTEHHBIX H3MEHEHUU B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB W OHOT€OXMMUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE TPUMEHSTH MOJy4YEHHbIC 3HAHUS JIJIsI OOBSICHEHUS OMOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, JJIS1 NIPUHATHS NPAKTUYECKUX PELICHUH B ITOBCEIHEBHOU
KU3HU C 1ENbl0 oOecreueHns 0e30IacHOCTH CBOEr0 3J0POBbS U 3/10POBbS
OKPYKAIOIIHX JIF0JIei, COO0ACHNS HOPM IT'PaMOTHOT'O MIOBEJICHUS B OKPY>KaroIen
OpUPOJTHON cpene, MOHMMAaHWE HEOOXOIUMOCTH HCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIs pAllMOHATIBHOTO PUPOAO0OIb30BAHMUS,

YMEHHUE pellaTh dJIeMeHTapHble OMOJIOTUYECKUE 3a]]aut, COCTABIISITH CXEMbI
NepeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMAX (II€MU MUTaHMUs);

YMEHHE BBINOJHATH JIA0OPATOPHbIE U TMPAKTUYECKHE PadOThI, COOIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PY10BaHUEM;

YMEHUE KPUTUYECKH OIICHUBaTh W HWHTEPIPETUPOBATh HH(OpMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKJIIOUAIONIYI0 TICEBJAOHAYyYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeCcTBAa MACCOBOM MH(MOPMAIINY, HAYIHO-TTOTYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJIO0AIbHBIE  JKOJOTHYECKUE  MPOOIIEeMBbI
COBPEMEHHOCTH, POPMHUPOBATH [T0 OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3HIIUIO;

YMEHHE CO03/1aBaTb COOCTBEHHbIE€ MUCHMEHHbIE M YCTHBIE COOOLICHMS,
0000111as8 OUOJOTUYECKYI0O UHPOPMALIUIO U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO
UCTI0JIL30BaTh MOHSATUIHBIH anmapar OUOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uug poBbie
Ne ni/m P Kounrpoabnbie | Ilpakruyeckue (mupp )
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
Bu6nunoreka [JOK
1 buonorus kak nayka 2 0> 0.5 https://m.edsoo.ru/7f41¢292
bu6nunoreka [JOK
2 JKuBbIe cucTEMBI M UX OpraHu3anus 1 https/m.eds0o.ru/7f41c292
. bu6mmoreka [IOK
3 XUMHUYECKHUM COCTaB U CTPOEHUE KIETKU 8 1 https//m.edsoo.ru/7f416292
Bu6nunoreka [JOK
4 IKH3HENEATENLHOCTS KIETKH ! https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHUE U MHIMBUYAIBHOE PA3BUTHE 4 1 bubmuotexa LIOK
OpPTraHU3MOB https://m.edso0.ru/7f41c292
6 HacneactBeHHOCTh U M3MEHUMBOCTD g 15 bubnnoreka LIOK
OpPTaHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexust opranu3MoB. OCHOBBI 3 bu6nmoreka [IOK
OMOTEXHOJIOTU U https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1,5 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

,ﬂ,OKyMEHT noanncaH BHEKTPOHHOI‘/JI noanucbio.

11 A KJTIACC
KosmnuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uud poBbie)
Ne ni/mn Konrpoabsusie | IIpakTuyeckue
NMporpaMmabI Bcero o0pa3oBareJjibHbIE
padoThI padoThI pecype
bu6aunoreka [JOK
0,5
. IBOIMONHOHHAS GrOTOrHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE )KH3HH Ha 10 1 05 bubnmnorexa [IOK
Zemie ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bubmmoteka [IOK
PTaHU3MBI 1 OKpYatolliad cpelia https://m.edsoo.ru/7f41cc74
4 Coob 8 bub6manoreka [IOK
0001IECTBA U HKOJIOTUYECKUE CUCTEMBI https:/m.edsoo.ru/7f41cc74
bu6aunoreka [JOK
> Pesepsroe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO 34 25 25
[MTPOT'PAMME ’ '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Hara @ poBbie
Nen/m | Tema ypoka Konrpoabnsie | IlpakTuueckne
Bcero u3ydyeHusi | oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcsbl
buonorus kak Hayka. CBs3b
O1oJIOTHH ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMH U IPYTUMU
TECTBEHHBIMU HaYKaMHU

CCTECTBC N aylfa ’ . bu6nmmoreka [IOK

1 (unocoduett, sTnKoit, dcTETHKOM M 1 https://m.eds00.ru/863e6122
npasoM. Ponb Gronorun s https:/m.eds00.ru/863e632a
hopMHPOBAaHUH COBPEMEHHOM
Hay4qHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HayK.
Meto/ibl TO3HAHUS )KUBOU MPUPOIBL.
[Tpakrraeckas padora Ne 1

5 «IcroNB30BaHNE PATHYHBIX 1 05 bubanorexa LIOK
METO/IOB IIPU U3y4YCHUU https://m.edsoo.ru/863e6122
OMOJIOTUYECKUX OOBEKTOBY
Bxoanas nuarHocruyeckasi padora
. Kussle cuctemsl (OMOCHCTEMBI) KaK
IpeaAMET U3y4eHUsI OMOJIOTHH. bu6mmotexa LIOK

3 1 0,5
OTauuue )KUBbIX CUCTEM OT https://m.edso0.ru/863e6564
Heopranuueckor npupoabl.CBoiicTBa
OMOCHCTEM M UX pazHOoOOpaszue.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6564
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YPpoBHU OpraHU3aIuu OUOCUCTEM:
MOJIEKYJISIPHBIN, KI€TOYHBIH,
TKAHEBBIN, OPraHU3MEHHBI,
MONYJSAUOHHO-BUIOBOM,
SKOCHCTEMHBIHN
(OMOTeOIeHOTUYECKHU ),
OnocQepHBIii.

XUMHUYECKHHM COCTaB KIIETKH.
XUMUYECKHE DJIEMEHTHI:
MAaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MunepanbHbie

4 BelecTBa. OYHKUIMU BOJBI U
MUHEpaJIbHbBIX BEIIECTB B KIIETKE.
[Tognep»xanne 0OCMOTHYECKOTO
Oamanca.

Bu6nuoreka [IOK
https://m.edso0.ru/863e674¢

benku. CocraB u cTpoeHHEe OEITKOB.
AMHHOKHUCIIOTHl — MOHOMEPBI OCITKOB.
HeszameHuMBIC 1 3aMEHUMBIC
AMUHOKHCJIOTEI. AMHUHOKHCIOTHBIHN
COCTaB. YPOBHHU CTPYKTYpbI O€JIKOBOU
5 MOJICKYJIbI (TIepBUYHAs, BTOPHYHAS,
TPETUYHAAg U UCTBCPTUYHAA
CTpYKTypa). XMMHUUYECKHE CBOMCTBA
OenkoB. bronornyeckue QyHKIUN
OEeJIKOB.

bu6nuoreka [IOK
https://m.edso0.ru/863e6b72

depMeHTHI — OMOJIOTHYECKHIE
kartanu3atopbl. CTpoeHue epMeHTa:

0.5

bub6nmmoreka [IOK
https://m.edso0.ru/863e6b72
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aKTUBHBIN LIGHTP, CyOCTpaTHAS
crenupuaHOCTh. KodepMeHTHI.
Burtamunbl. OTinwaust epMEHTOB OT
HEOPTraHMYECKUX KaTaTn3aTOPOB..
JlaboparopHuas padora No 1
«3yyeHne KaTaTuTUYECKOU
aKTUBHOCTH ()epMEHTOB (Ha mpuMepe
aMIIIa3bl UM KaTalasbl)»

VYrieBo/ibl: MOHOCAXapu/Ibl (TIIOKO3a,
pubo3a u ae3okcupud03a),
Jcaxapusl (caxaposa, JakTos3a) u
oI Ccaxapuabl (Kpaxman, TIIHKOTeH,
1eJuT0I03a). bronornueckue

GyHKIMK yraeBonoB. JIumumaer: bubimoreka IIOK

! TpUTTHIEPH B, Bochommmu b, ! https://m.eds00.ru/863e6870
crepousl. I'uapodunsHo-

ruipodoOHBIE CBOMCTRA.

buonornueckue QyHKIMYU JTUNHAOB.
CpaBHeHUE YIIIeBOOB, OCIKOB H
JIMITA]IOB KaK UCTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotel: [JHK u
PHK. Hykneotuasl — MOHOMEpBI
HYKIEMHOBBIX KUCIOT. CTpoeHue u

p Bu6nunoreka [JOK

8 ¢yrxunun JIHK. Crpoenne u ! https://m.edso0.ru/863e6d5¢c
¢byaknun PHK. Buast PHK. ATO:

CTpoeHue U (PyHKLIHU.



https://m.edsoo.ru/863e6870
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[{utonmorus — Hayka O KIETKE.
Knerounas Teopus — npumep
B3alMOJICHCTBUS UI€H U (aKTOB B
HAy4HOM ITO3HAaHUU. MeTobl
M3Y4YECHUS KIETKU.

bu6nuoreka [JOK
https://m.edso0.ru/863e6e88

10

Knerka kak 1enocTHast xKuBast
cucrema. O0mwe MPU3HAKA KIETOK:
3aMKHYTasi HapyXHas MeMOpaHa,
mouekyabl JIHK kak renetnyeckuit
anmapart, CucTeMa CHHTe3a OeKa.

11

Tunel KIETOK: dyKapHOTHYECKas U
npokapuoTuueckas. OcoOeHHOCTH

CTPOCHHA HpOK&pHOTH‘-IGCKOﬁ KIICTKH.

Knerounas cteHka O6akrepuid.
CtpoeHnue 3yKapuOTHUECKON KIETKH.
OcCHOBHBIE OTJIUYHSI pACTUTEIIBHO,
JKUBOTHOM U TpUOHOM KIETKH..
JlabopaTtopnas padota Ne 2
«I3ydeHune CTpOeHUs KIETOK
pacTeHuH, )KUBOTHBIX, [PHOOB U
OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpenapaTax u ux
ONMCaHUE»

0.5

Bu6nunoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c

12

OOMeH BeIleCTB, HIIM METa0O0IU3M.
Accummtsiius (TIaCTUYECKUAM
00OMEH) 1 TN CCUMHUIISIIUS
(oHepreTHYeCKrii OOMEH) — JBE

bu6nuoreka [JOK
https://m.edso0.ru/863e766¢
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CTOPOHBI €IMHOTO IpoIlecca
MeTabonu3Ma. Pojib 3aKk0HOB
COXpaHEHUS BEIICCTB M YHEPTHH B
MMOHUMAaHUH META00IHU3MA.

13

"®otocunTe3. CBETOBASI U TEMHOBAA
¢da3pl gorocuHTe3a. Peakun
dorocunTe3a. DPPESKTUBHOCTH
dorocunTesa. 3HaueHUE POTOCUHTE3A
JUISE KU3HU Ha 3emuie. Brnusnue
ycII0BUH cpefbl Ha (JOTOCUHTE3 U
CIOCOOBI TTOBBIIICHHS €TO
MPOIYKTUBHOCTH Y KyTbTYPHBIX
pacTeHuii. XeMOCUHTES.
XeMOCHUHTE3UPYIOIEe OaKTepHH.
3HadeHHE XeMOCHHTE3a JUTsl )KH3HU HA
3emue.

bubmuoreka [IIOK
https://m.edso0.ru/863e7c98

14

DHepreTuuecKkuii 0OMeH B KIETKE.
Pacienienue BeliecT, BhIICICHUE U
aKKyMYJIUPOBAaHUE SHEPIUH B KIIETKE.
DTarnbl SHEPreTHYECKOro oOMeHa.
I'mukonn3. bpoxeHnue u ero BUIbL.
Kucnopoanoe oxucnenue, uiu
KJIETOYHOE JibIxaHue. OKUCIUTENbHOE
dochopunrpoBaHue.

O PPeKTUBHOCTD IHEPTETHUECKOTO
oOMeHa.

Bu6nunoreka [IOK
https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e7c98
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15

"®orocuHTe3. CBETOBAS M TEMHOBAS
¢da3el gorocunTe3a. Peakuuu
dorocunTe3a. DPPEeKTUBHOCTH
dotocuHTe3a. 3HaUeHHE (OTOCUHTE3A
JUTS SKU3HU Ha 3emute. Biansaue
YCTIOBUM cpefibl Ha OTOCUHTE3 U
CIIOCOOBI TTOBBIIICHUS €70
MPOIYKTUBHOCTH Y KyIbTYPHBIX
pacTeHuu.

0.5

bubmuoreka IIOK
https://m.edso0.ru/863e7dc4

16

buocunres 6enka. Peaxnus
MaTPUYHOTO CHHTE3a

bu6nmmoreka [IOK
https://m.edso0.ru/863e796e

17

Peakuuu MaTpuyHOro cCMHTE3A.
I'enetnueckas uagopmanus u JJHK.
Peanu3anus renernueckoin
nH(OpMaIum B KIETKe.
['eHeTnyecKuii KO ¥ €10 CBOMCTBA.
TpaHcKkpunius — MaTPUYHBIA CUHTE3
PHK. Tpancnsmus — OnocuaTe3
Oenka. DTarbl TPAaHCISAIUH.
KonupoBanue amuHokucnor. Poib
pubocoM B OMOCHHTE3E OelKa.

Bu6nunoreka [JOK
https://m.edso0.ru/863e796e

18

Hexnerounsie opMbl KU3HU —
BUPYCHI. VICTOpUSI OTKPBITUS BUPYCOB
(1. . UBanoBckwii). OcobeHHOCTH
CTPOCHHSI ¥ JKU3HEHHOTO I[UKIIa
BUpYycoB. bakrepuodaru. bomesnun
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

Bu6nunoreka [JOK
https://m.edso0.ru/863e7540
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BBI3bIBAacMbIC BUpycamu. Bupyc
uMmyHoeduiuTa yenoseka (BUY) —
Bo30ymurens CIIMa. OGparHas
TPAHCKPHUIILIHS, pEBEpTa3a 1
uHTerpasa. [Ipodunakruka
pacrpocTpaHeHus BHPYCHBIX
3a00JIeBaHUM.

®opMbl pa3MHOKEHHUSI OPraHU3MOB:
Oecnosioe 1 nojoBoe. Bub
0€ecroJI0r0 pa3MHOXKEHUS: JIeJIEHUE
HaJBOE, IOYKOBAHUE OJIHO- U

bu6mmoreka [IOK

19 MHOTOKJICTOIHBIX, 1 https://m.eds00.ru/863e81b6
CII0pPO0OPa30BaHME, BETCTATHBHOC https://m.edsoo.ru/863e831e
pasMHOkeHHue. VIcKycCTBEHHOE
KIOHUPOBAHUE OPTAaHU3MOB, €TO
3HAYEHUE JUIs CETICKIINU.
Meiioz. Cranuu meiiosa. [Iporneccs,
MPOUCXOIAIIME HA CTAAUAX MEH03a.

20 TToBesieHNE XPOMOCOM B Meiio3e. ! bubnmorexa LIOK
Kpoccunrosep. Buonoruueckuit https://m.edsoo.ru/863e7f4a
CMBICIT ¥ 3HAYeHHE Meiio3a.
OO6pa3oBaHue 1 pa3BUTHE MTOJIOBBIX

21 Kki1eTok. OTJI0/10TBOPEHHE. 1 05 bubnnoreka LIOK
JlaGoparopHnas pabota Ne 4 https://m.edso0.ru/863e81b6

«3yyeHne CTpoeHUs NOJOBBIX
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KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

22

"UnnuBuyanbHOE pa3BUTHE
(oHTOTCHE3). DMOpPUOHATBHOE
pasButue (AMOpUOTeHe3). ITarbl
SMOPUOHANBHOTO PAa3BUTHSA Y
MTO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyssius,
opranorenes. [loctamOproHansHOE
pazButue. Tumsl
MOCTAMOPHOHAIILHOTO PAa3BUTHSI:
npsiMoe, HeMpSMOoe (JIMYMHOYHOE).
BnusHue cpezpl Ha pa3BUTHE
OpraHu3MoB, (aKTOphI, CITOCOOHBIE
BBI3BIBATH BPOXKIEHHBIS
ypoacrtea.Poct u pazBuTue pacTeHUM.
OHTOreHe3 IBETKOBOIO PAaCTEHHUSI:
CTPOCHHE CEMEHHU, CTaTUU Pa3BUTHSL."

bu6nmmoreka [IOK
https://m.edso0.ru/863e8436

23

[Ipeamer u 3a1a4M TEHETUKH.
Ucropus pazButus reHeTUKn. Poib
[UTOJIOTUH ¥ SMOPUOJIOTUH B
CTAHOBJICHNH TeHeTHKH. BKian
POCCHICKHMX U 3apyOEKHBIX YIEHBIX B
pa3BUTHE reHEeTUKU. MeToabl
TeHETHKHU (THOPHI0IOTHICCKHIH,
IUTOTCHETUYECKU I, MOJIEKYJISIPHO-
reHeruyeckuii). OCHOBHBIE
TeHETUYECKHE MOHATHS.

bubmuoreka IIOK
https://m.edso0.ru/863e86f2
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I'eneTnueckass CHMBOJIMKA,
HCIOJIb3yeMasl B CXeMax
CKpEUMBaHU .

24

3aKOHOMEPHOCTH HaCIeA0BaHUS
MpU3HaKoB. MoHOTHOpHUAHOE
CKpeIBaHUE

bu6nmmoreka [IOK
https://m.edso0.ru/863e8878

25

3aKOHOMEPHOCTH HAaCJIE0OBAHUS
IIPU3HAKOB, yCTaHOBJIEHHBIE [ .
Mewnaenem. Monorubpuanoe
CKpellMBaHue. 3aKOH eAMHO-00pa3usl
riuOpHI0B MEPBOIO MOKOJICHUSI.
IIpaBuio nOMUHHUPOBaHUS. 3aKOH
pacuierieHus pu3HakoB. ['unoresa
yucToThl ramert. [loaHoe u HenonHoe
JOMUHHUPOBaHUE.

Bu6nuorexa [JOK
https://m.edso0.ru/863e89a4

26

CuenuieHHOE HacIel0BaHue
npusHakoB. Pa6ora T. Moprana no
CLICTUIEHHOMY HacJIeZIOBAaHUIO TE€HOB.
Hapymenue cuenneHus reHoB B
pe3ysbTaTe KPOCCUHIOBEpA.
JlaGopatopHnas pabota Ne 5
«3yyeHue pe3yabTaToB
MOHOTHOPHUIHOTO B JUTUOPHUTHOTO
CKpelMBaHus y Ipo30(uiel Ha
TOTOBBIX MUKpOIpenaparax»

0.5

Bbu6nuoreka [JOK
https://m.edso0.ru/863e8c60
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27

I'enernka nona. XpoMoCoOMHOE
onpeaereHue mojaa. Ayrocomsl U
ITOJIOBBIE XPOMOCOMBI.
I'omorameTHbIE U IETCPOraMCTHBIC
opranu3msl. HacnenoBanue
MIPU3HAKOB, CLETIEHHBIX C ITOJIOM.

bu6nunoreka [JOK
https://m.edso0.ru/863e8c60

28

N3menunBocTh. Buant
M3MEHUMBOCTHU: HEHACIIEACTBEHHAS U
HacneAcTBeHHas. Poiib cpelbl B
HEHAaCJIEICTBEHHON N3MEHYUBOCTH.
XapakreprucTrka MOAU(PUKAITTOHHON
M3MEHYMBOCTU. BapualmoHHslil psa u
BapualmoHHas kpuBas. Hopma
peakuuu npusHaka. KonnuectBeHHbIE
Y Ka4eCTBEHHBIE TPU3HAKU U UX
HopMa peakunu. CBoiicTBa
MOIU (P KAITMOHHON U3MEHYUBOCTH.
JlabopaTtopHnast pa6ota Ne 6.
W3yuenne MoaupuKaimoOHHON
M3MEHUYUBOCTH, IOCTPOEHUE
BapUAaIMOHHOTIO psaa 1
BapHallMOHHOU KPUBOI»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

29

HacnencrBennas, uiu
TeHOTUINYECKasi, UBMEHUYUBOCTb.
KomM6nHaTuBHas 13MEHYHBOCTb.
Melio3 1 1OJI0BOM MPOLIECC — OCHOBA
KOM6PIH21TPIBHOI>1 U3MCHUYUBOCTH.
MyranuoHnHasi U3MEHYUBOCTb.

0.5

bubmuoreka [IIOK
https://m.edso0.ru/863e8efe
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Knaccudukanus MmyTtaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa 1
IIPUYMHBI MyTalluii. MyrareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKUX
PSIOB B HACTIEACTBEHHOM
n3smeHunsoctu H. 1.
BasuiioBa.BHesnepHas
HACJEACTBEHHOCTh U U3BMEHUYUBOCTb.
JlabopaTtopHas pa6ora Ne 7. «AHanu3
MyTalui y 1po30¢uibsl Ha TOTOBBIX
MUKpOIIpenaparax»

30

I'eneruka yenoseka. Kapuorun
yenoBeka. OCHOBHBIC METOIbI
TCHETHUKH YCJIOBEKa:
reHeaJI0TUUECKUi, OJIM3HEI[OBBIMH,
LIUTOTCHETUYCCKUI, OMOXUMUUCCKHH,
MOJIEKYISIPHO-TEHETUYECKHU .
CoBpeMeHHOE ompeieTicHNE
TEHOTHIIA: TOJTHOTEHOMHOE
CEKBEHUPOBaHUE, TCHOTUIIUPOBAHHUE,
B TOM 4HncJe ¢ momonpo ITP-
aHanuza. HacnencTBeHHbIE
3a00JIeBaHHUS YEIOBEKa: TCHHBIC
0oJ1e3HH, 00JIE3HU ¢ HACIIEACTBEHHOM
MIPEAPACIIONOKEHHOCTHIO,
XpPOMOCOMHBIE OO0JIC3HHU.
ComaTnyeckue u reHepaTuBHbIC
Mytanui. CTBOJIOBBIC KIICTKH.
[TpuHUIHTIBI 3I0pPOBOTO 00pa3a KU3HH,

Bbu6nuoreka [IOK
https://m.edso0.ru/863e8d78
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JIMarHOCTUKH, TPO(HIIAKTUKA U
JIEYCHHSI TEHETHYECKUX OOJIE3HEMN.
MenuKko-reHeTHIeCKOe
KOHCYJIbTUPOBaHHE. 3HAUEHHUE
MEIUIIMHCKOM T€HETHKA B
MPEIOTBPAICHUH M JICUCHUH
TeHETHYECKUX 3a00JIeBaHuI
YyeJI0BEKa.

31

HTtorosBasi AMarHocTu4decKas
padora 3a roa B popmare BIIP

32

Cenekuus KaK HayKa W TPOIIeCC.
3apoxIeHUE CEJIEKIINU U
nomectukanus. Yuenue H. WM.
BaBuioBa o eHTpax npoucxXokKICHUS
Y MHOT000pa3ust KyJIbTypHBIX
pacteHuii. LIeHTpbI IPOUCXOXKIEHUS
JIOMAIlHUX XUBOTHBIX. CopT, mopoa,
HITaMM.

bu6nmmoreka [JOK
https://m.edso0.ru/863e9214

33

CoBpeMeHHbIE METObI CEJIEKIUH.
MaccoBbIi U MHIUBUyaJIbHBIN
OTOOPBI B CEJEKIUU PACTEHUH U
KHUBOTHBIX. OlIeHKa dKCTEphepa.
bnu3kopoacTBEHHOE CKpEeUMBaHUE —
UHOpUIMHT. YKcTas JIMHUSL
CxpeumBaHU€E YUCTHIX JIMHUM.
I'ereposuc, unu rubpuHas cuia.
HeponctBeHHoe ckpenmBanue —

Bbu6nuoreka [JOK
https://m.edso0.ru/863e9214
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ayropuaunr. OtaanéHHast
ruOpuIn3aIus U e€ yCIeXH.
HckycCTBEHHBIN MyTareHes u
MOJY4E€HHUE TOJIHUIIIIONOB.
JloCcTHKEHU S CENEKIIUM PACTEHUH,
KUBOTHBIX © MUKPOOPTaHH3MOB.

34

buoTexHonorus kak orpacib
MPOU3BO/ICTBA. [ eHHAs MHKEHEPU L.
DTarnbl Co3/1aHUs PEKOMOMHAHTHOMN
JHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas nnxxenepus. Knerounsie
KyJIbTYpbl. MUKPOKIOHAIBHOE
Pa3MHOKEHUE PACTEHUM.
KnonupoBanne
BBICOKOTIPOJTYKTUBHBIX

CEJIBCKOXO03SIM CTBEHHBIX OpTaHU3MOB.

DKOJIOTHYECKUE U DTHUYECKHE
npoOiembl. MO — renernuecku
MO (UIIUPOBAHHBIEC OPTaHU3MBI.

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

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34

1,5
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11 A KJIACC

Ne
n/m

Tema ypoka

KoaudecTBo 4acoB

KoHnTtposabHbie
Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
u3ydeHust

DJIeKTPOHHBIE () POBbIE
o0pa3oBareJibHbIE

pecypcsl

[TpeAnochUIKM BOSHUKHOBEHUS
ABOJIIOLIMOHHOMN TEOPHUH.
DBOJIIOLMOHHAS TEOPHS U €€ MECTO B
ouoJioruy. BiusHue 3BOIIOIMOHHON
TEOPHH Ha Pa3BUTHE OMOJIOTUU H

JIPYTUX HayK.

Bu6nunoreka [JOK
https://m.edso0.ru/863ea20e

"CBuUIETENBCTBA 3BOJIIOLINY.
[TaneonTonorMueckue:
MOCJIEZIOBATETFHOCTD MOSBICHUS
BHJIOB B MAJIEOHTOJIOTHYECKOH
JIETOTIHCH, TIEPEXOAHBIE (POPMBI.
Buoreorpaduueckue: cXoacTBo u
paznuuue ¢ayH u Quiop MaTEpPUKOB U
OCTpPOBOB.JBOJIIOLIMOHHAs Teopus Y.
HapBuHa. [Ipeanoceuiku
BO3HMKHOBEHUS JAPBUHU3MA.
JIBMKyIIE CUITBI BOJIIOLIMH BHI0B
no [lapBuny (1306ITOYHOE
pa3MHOKEHUE MPU OTPAHUYCHHOCTH
pecypcoB, HeompenenEHHas
W3MEHYMBOCTH, OOpHOa 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN
oT0op).

bu6nmoreka [IOK
https://m.edso0.ru/863e9570
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CunHTeTHYeCcKasi TeOpUsl SBOIIOIUH
(CTD) u e€ OCHOBHBIE MTOJIOKEHHUS. '

bu6nmoreka [JOK
https://m.edso0.ru/863e9cle

MuxposBontonus. Bxonnas
JTUarHoCTHYecKasi paboTa

0.5

Bbu6nunoreka [JOK
https://m.edso0.ru/863e99c6

[Nomynsus kak >IeMeHTapHast
€/IMHUIIA BUJIA U DBOJIFOIIHH.
JlabGopaTtopHast paborta Ne 1
«CpaBHeHME BUJIOB T10
MOP(HOTIOTUYECKOMY KPUTEPHIO)

0.5

Bu6nunoreka [JOK
https://m.edsoo. ru/863e9da4

JBrxynme cuisl ((GakTopsl)
9BOJIIOI[UH BUJIOB B IIPUPOJIE.

MyranMOHHBIN POLECC U
KOMOWHATHBHAs U3MEHUYHUBOCTb.
[TonmynsiuoHHbIE BOJTHBI U Iperd
reHoB. M3onsnust 1 Murpanus.

Bu6nunoreka [JOK
https://m.edso0.ru/863e9ed0

[pucnocobaeHHOCTh OPraHu3MOB
KaK pe3ylbTaT BONOIUH. [IpumMepsb
nprucrnocoOIeHUH y OpraHu3MOB.
Apomop(ho3bl U HIN0-aIANTAIHH.

Bu6nunoreka [IOK
https://m.edsoo.ru/863e9fde

"Hanpapnenust u nytu
MAaKpO’BOJIIOIMU. MaKpO3BOIIOLI UL
@DopMbl BOJIOLUHN: (PHIIETHYECKAS,
JMBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpatumocTs
HBOJIIOLIUH.

bubmuoreka [IOK
https://m.edso0.ru/863e9cle
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IIpoucxoxaenue ot
HECIEUAIM3UPOBAHHBIX IIPEAKOB.
[Iporpeccupyromas crnenranu3anus.
AnanTuBHas paadalus.

Bun u Bumoo6pazoanue. Kpurepun
Busia. OCHOBHBIE (POPMBI
BH1000pa30BaHMs: TeorpadruyecKoe,
JKoJI0ThYecKoe."

HeoOpatumocTs 3BOIOINT

10

HcTopust xu3Hu Ha 3eMJIe U METOIbI

€€ U3y4eHHsL.

11

I'unoTe3bl TPOUCXOKAEHUS KU3HU
Ha 3eMIIe.

bu6nuoreka [JOK
https://m.edsoo. ru/863ea5a6

12

JlmarHocTrdeckas pabota 3a rmepBoe
MOJTYyrOTue

bu6nmmoreka [IOK
https://m.edsoo. ru/863eabhe

13

"Pa3ButHe xxu3HU HA 3emiie TI0 Hpam
u nepuonam. Karapxeii. Apxeiickas
Y IIPOTEPO30MCKast dPHI.
[Taneo3olickas 3pa U €€ Nepuoabl:
KEMOpHUICKUI, OpJIOBUKCKHA,
CUJIYPUMCKUAM, NEBOHCKU,
KaMEHHOYTOJIbHBIN, EPMCKHUIL.

Me3o301cKas 3pa ¥ €€ IepUOIBL:
TPUACOBBIN, FOPCKUH,

bu6nmoreka [JOK
https://m.edsoo. ru/863ea8hc
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MenoBoil.KaitHo3olckas spa u eé
MEPUO/Ibl: TAJIEOTCHOBBIN,
HEOTI'€HOBBIM, aHTPOIIOTEHOBBIN.

14

XapakTepucThKa KInmaTa u
T€0JIOTUYECKUX MPOLECCOB.
OCHOBHBIE 3TAIIBI 3BOJIFOIIN U
pPacTUTENHHOTO U KHUBOTHOTO MUPA.
Apomopdo3bl y pacTeHUM U
JKUBOTHBIX. HOHBHGHI/IG, pacuBeT U
BBIMHPaHUE IPYIIII JKUBBIX
OpraHHU3MOB.

bu6nmoreka [JOK
https://m.edso0.ru/863ea48e

15

Cucrema OpraHM4ecKoro MUpa Kak
oTpakeHue 3BOMIOIUH. OCHOBHBIE
CHUCTEMATHUUYECKUE IPYIIIIbI
OpraHHU3MOB.

Bu6nunoreka [JOK
https://m.edsoo.ru/863eac2c

16

DBOJIIOINSA YEIOBEKA
(anTpomoreHes).. AHTPOIOJIOTHS KaK
Hayka. PazBuTue npeacraBieHui o
IIPOUCX0XKIEHNH YeTIoBeKa. MeTobl
M3ydeHHs aHTpornorenesa. Cxoncraa
U pa3Inyus 4YeJIOBEKA U )KUBOTHBIX.
CucremMaTnyecKoe MoJI0KEHHE
YyeJoBeKa.

bu6nmoreka [JOK
https://m.edsoo.ru/863ead44

17

JBmxynme cuitbl (pakTophl)
aHTpororeHesa. Hacnencrennas
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M3MEHUYUBOCTb U €CTECTBEHHBIM
ot6op. OOImecTBEHHBINH 00pa3
JKA3HH, U3TOTOBIICHUE OPYIU Tpy/a,
MBIILUIEHHUE, PEYD.

18

OcHOBHBIE CTaIUM U BETBU
9BOJIIOLMH YEJIOBEKA:
aBCTPAJIONUTEKU, UeTOBEK yMEINbIN,
Yenosek npsamoxoasaumi, Yemosek
HeaHJepTalnbCcKuid, Yenosek
pa3ymHblid. Haxonku umckomaembix
OCTaTKOB, BpPEMs CYILIECTBOBAHMS,
00J1aCTh pacpoCTpaHeHHs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 *KH3HH,
opyausl.

bu6nmoreka [JOK
https://m.edso0.ru/863eaea2

19

Yenoseueckue pacbl. OCHOBHBIE
OoJbIIEe PACHI: €BPOICOUTHAS
(eBpasuiickas), HErpo-
aBCTpajonHas (IKBaTOpUaIbHas),
MOHTOJIOU IHAs (a3UaTCKO-
amepHuKkaHckas). YepTsl
MPUCIIOCOOIEHHOCTH
MPEICTaBUTEIICH YEIIOBEYECKIX Pac K
YCIIOBHUSM CYIIECTBOBAHUSI.
EnuHCTBO YenoBeyeckux pac.
Kputuka pacusma.

20

DKOJIOTUS KaK HayKa. 3ajadd u
pasnaesnbl S3konoruu. Merobt
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9KOJIOTUYECKUX MCCIICIOBAHUM.
DKOJIOTHYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YeJIOBeKa.

21

Cpenpl 06MTaHUsI OPTaHU3MOB!
BOJIHAs1, HA3eMHO-BO3/1YIIHAS,
NIOYBEHHAs, BHYTPUOPTaHU3MEHHas.

bub6mmoreka [IOK
https://m.edsoo0. ru/863eafec

22

"Oxonornueckue (PaKTopwl.
Knaccuduramms 3K0I0rH4ecKux
(akropoB: abuoTHueCcKUe,
OMOTHYECKHE U aHTPOTIOTCHHEIE.
JericTBUE SKOIOTHYECKUX (HaKTOPOB
Ha OPraHU3MBIL.

AbGunoTtndeckue (GaKkTophl: CBET,
TEMITepaTypa, BIaXXHOCTb.
®oronepuoausm. [Ipucnocobienus
OpPraHU3MOB K JIeHICTBUIO
a0MOTHYECKUX (PAKTOPOB.
buosornueckue puTMBI.

JlabopaTopnas pabora Ne 3.
«Mopdosorndeckne 0COOCHHOCTH
pacTeHHU U3 pa3sHbIX MECT
oOUTaHUS».

JlabopaTtopHast pabota Ne 4.
«BnusiHUE cBETa Ha pOCT U pa3BUTHE
YEPEHKOB KoJieycay'

0.5

Bu6nunoreka [JOK
https://m.edso0.ru/863eb10e
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23

buotnueckue dakropsl. Busl
OMOTHYECKNX B3aMMOIEHCTBUIA:
KOHKYPEHLIHSI, XUITHUYECTBO,
cumbuo3 u ero Qgopmsl. [lapasutusm,
KOOTepalus, MyTyalinusm,
KOMMEHCaIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHue OMOTHYECKIX
B3aUMOJEUCTBUH TS
CYIIECTBOBAHHS OPTAaHM3MOB B
IPHUPOIHBIX COOOIIECTBAX.

Bu6nunoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKUE XapaKTEPUCTUKU
nonyasuu. OCHOBHBIE ITOKA3aTEIN
MOMyJIAIUU: YACICHHOCTD,
IJIOTHOCTb, POKIAEMOCTbD,
CMEpPTHOCTb, IPUPOCT, MUTPALIUSL.
JlnHamMuKa 4MCIEHHOCTH MOMYJIALNT
U €€ peryJsmnus.

[pakruueckas padota Ne 2
«ToacY€T NIOTHOCTH MOMYJISIIUNA
Pa3HBIX BUJOB PACTCHUI)

0.5

25

Coo01mecTBO OpraHu3MoB —
ouonenos. CTpykTypbl OHOIleHO03a:
BHJIOBasI, TPOCTPAHCTBEHHAS,
Tpouueckas (nuiueBas). Buapl-
TOMUHAHTEL. CBsI3U B OMOIIEHO3E.

Bu6nunoreka [JOK
https://m.edsoo.ru/863eb46a
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26

DKOJOTUYECKUE CUCTEMBI
(oxocucremsl). [lonstue 06
IKOCHCTEME U OMOTEOIICHO3E.

O YHKIIMOHATBHBIC KOMITOHEHTHI
9KOCUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTEHI, PEIYIICHTEHI.
KpyroBopor BemecTB 1 oTok
SHEPTUU B IKOCHUCTEME.
Tpoduueckue (MUIIEBbIE) YPOBHU
9KOocHCTeMEI. [IUIeBbIe e U CeTH.

bu6nmmoreka [IOK
https://m.edso0.ru/863eb46a

27

OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI.
DKOJIOTUUYECKUE TTUPAMU/IBI.
CaoiictBa skocucteM. Cykueccus

bu6nmmoreka [IOK
https://m.edsoo.ru/863eb5fa

28

I[I/IaFHOCTI/IquKaﬂ pa60Ta 3a 1oJg

29

IIpupoHBIE YIKOCHCTEMBI.
DKOCUCTEMBI 03EP U PEK.
DKocucrema XBOWHOIO WJIN
IIMPOKOJINCTBEHHOTO JIeca.

30

AHTpPOIOTeHHbIE YKOCHCTEMBI.
ArpodKOCHCTEMBI. YPOOIKOCHCTEMBI.
buonornueckoe u X034l CTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypboskocuctem.bruopaznoobpasue
KaK (pakTop ycTOMYMBOCTH
skocucreM. CoxpaHeHue

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e
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OMOJIOTHYECKOTO pa3HOOOpa3us Ha
3emiie.

31

buocdepa — rnobanbHas
skocucrema 3emiu.Yuenue B. W.
Bepuanckoro o 6uoctepe. I'panuisi,
COCTaB U CTPYKTypa Ouocgepsl.
JKuBoe BemecTBO 1 €ro (PyHKIUH.
OcoGennocty 6uochepsl Kak
II100aJTbHON YKOCHCTEMBI.
JlnHamMr4eckoe paBHOBECHUE U
obpaTHas cBs3b B Orocdepe.

bubmuoreka IIOK
https://m.edsoo.ru/863ebd16

32

Buocdepa — rnobanbHas
skocucreMa 3emnd.Yuenue B. W.
Bepnaackoro o 6mocdepe. I'panuiisi,
COCTaB ¥ CTPYKTypa OHOCHEpHI.
JKuBoe BemecTBO 1 €ro (PyHKIUU.
OcoGennocty 6uocdepsl Kak
100aNbHON SKOCUCTEMBI.
JlmHaMHu4UecKoe paBHOBECHE U
oOpaTHas cBsi3b B Ouocdepe.

33

YenoseuecTBO B Onochepe 3emiu.
AHTpOIOTEHHbIC H3MCHEHUSI B
ouocdepe. ['mobampHbIC
IKOJIOTUYECKUE

po6iemMbl. COCyIIeCTBOBaHHE
IPUPOJIBI M YEIIOBEUECTBA.
Coxpanerue 6uopa3zHooOpasust Kak

bu6nmoreka [JOK
https://m.edsoo.ru/863ebale
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OCHOBA YCTOHYMBOCTU OHOCHEPHI.
OcHoBa palMOHAJILHOTO YIIPABICHUS
IPUPOTHBIMH PECYPCaMU U UX
MCcnoyb30BaHue. JlocThxkeHns
OMOJIOTUHU U OXpaHa MPUPOJIBI.

[ToBTOpenue. O000MIEHHE TEMBI

34 «Co0011IecTBa M DKOJIOTUYECKHUE 1
CUCTEMBI»
OBHIEE KOJIMYECTBO YACOB IIO 34 25 15

[TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rios A.M. u
npyrue /Tlox pexn. [laceunuka B.B., AknuonepHoe 001ecTBO «M31arenpcTBO
«IIpocsemienuey

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u
npyrue /Iloa pen. Ilaceunuka B.B., AkunonepHoe o01iecTBo «M31arenscTBo

«IIpocBemenue»

METOANYECKHUE MATEPHAJIBI IVIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCbI CETU

HUHTEPHET

JOKYMEHT TNOJIMCAH JJEKTPOHHOHU MNOJAIMCHIO
A MHNOAJIUMHHOCTH JOKYMEHTA TTIOJATBEPKJIIEHA.
< INPOBEPEHO B IIPOI'PAMME KPHUIITOAPM.
MO JAIMMCH
O6wwmii cratyc nognucu: Moanucb BepHa
Ceptudmkar: OOFAB3DO0C6CBF16E876C9331287D9DDDA
Bnapeneu;: MYHUUMNANTbHOE BHOAMXETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXOEHUE "CPEAHAA OBLLEOBPA3OBATE/IbHAA LUKOJIA Ne 8",
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Uspatens:

Cpok aeucreumsa:

Aara n Bpema co3gaHua IM:

Uennnoea, CeetnaHa OpbesHa, school8@edumonch.ru, 510705525208,
5107110301,11763146448,1025100653357, MYHULMNA/TbHOE
BHOAETHOE OBLLEOBPA3OBATE/NIbHOE YYPEXAEHME "CPEOHAA
OBLLEOBPA3OBATE/IbHAA LLUKOJIA Ne 8", AnpekTop, ropos MoHYeropck,
ynuua Llapesckoro, gom 4a, MypmaHcKas obnacTb, RU

denepanbHoe KasHayvelcTeo, KasHauelictso Poccuu, RU, r. Mockea,
Bonblwolt 3n1aTOYCTUHCKKUI NepeynoK, 4. 6, cTpoerne 1, 1047797019830,
7710568760, 77 Mocksa, uc_fk@roskazna.ru
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