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HNOACHUTEJIbHAA 3AITNCKA

[Ipn paspaboTke nporpaMmbl IO OHOJOTMH TEOPETHYECKYI0 OCHOBY JUIsl OIpEAENEHHS IIOAXOM0B K
(hopMHUpOBaHUIO cofepkaHus yaeOHOro npeaMera «buonorusi» cocraBum: KoHuenryainbHslie nonoxenuss ®I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH IIeJIeH, COJEp)KaHMs, pe3ylNbTaTOB OOydeHHs M TpeOOBaHWMH K YPOBHIO IIOJIOTOBKH
BBIITYCKHUKOB, TOJOXKEHUsI 00 OOMmMX IeNSX WM INPHUHIOWIAX, XapaKTEepU3YIOMINX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpemHero obmiero odbpasopanus B Poccuiickoit Denepanuy, a Takke NOIOKEHUS 0 crenupuke OMONIoruy, e€ 3HAaYCHUN B
TIO3HAHWW KMBOW IIPUPOIABI MW OOECIICUYEHWH CYIIECTBOBAHMS dYesjoBeyeckoro oobmiectBa. CoriacHo Ha3BaHHBIM
TIOJIO’KEHHMSIM, OTIPEZIeIeHbI OCHOBHBIE (DYHKIIMH IPOrpaMMBbI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu AaéT MpeacTaBIeHNE O LEeNsIX, 00 o0IIel cTpaTerny 00y4eHH s, BOCTIMTAHUS ¥ Pa3BUTHUS
o0ydJaromuxcsi cpeZicTBaMH yaeOHoro npeamera «bronmorusy, onpenenser o0si3aTellbHOE NPEAMETHOE COZlepKaHue, ero
CTPYKTYpY, paclpesielieHHe IO pasfenaM M TeMaM, PEKOMEHIYeMYIO II0CIIe/IOBAaTEeNbHOCTh M3YYeHHS! y4eOHOro
MaTepHana ¢ yI€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTeIbHOTO MPOIecca, BO3PACTHBIX
0COOEHHOCTE! 00YUYaIOIINXCHL.

B nporpamme o 6HOIOrUM TaKXKe YIUTBHIBAIOTCS TPEOOBAHHS K TUNIAHUPYEMBIM JINYHOCTHBIM, METAIIPEAMETHBIM U
NpeJIMETHBIM ~ pe3ynbrataM  oOydeHuss B (OPMHPOBAHMM  OCHOBHBIX  BWJIOB  y4eOHO-TIO3HABATEILHOM
JeATeNTbHOCTH/Y4eOHBIX IEUCTBUH 00yYarOIMXCsl 0 OCBOSHHIO COJIEPKAHUsI OMOJIOrMYECKOr0 00pa3oBaHMsI.

B mnporpamme mno Ouomorum (10—11 kmaccel, 6a30BBIH YpOBEHb) peaiM30BaH INPHHIMI NPEEMCTBEHHOCTH B
n3ydeHuHn Ouonorum, Onaronmapsi 4eMy B HEll IMPOCMaTpUBAETCS HANpaBJICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
(OpMHUpPOBaHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTAlM{ JIMYHOCTH, SKOJOTMYECKOro
MBIIUICHUS, TIPECTABICHUN O 3JJ0POBOM 00pa3e KU3HU M OCPEKHBIM OTHOIICHUEM K OKPY)KAIOIICH MPUPOIHOM cpere.
[ToaToMy Hapsiy ¢ M3y4eHUEM OOIIEOUOIOTHYECKUX TEOPHUH, 8 TAKXKE 3HAHUH O CTPOSHHH JKUBBIX CUCTEM Pa3HOro paHra
U CYIIHOCTHU OCHOBHBIX IIPOTEKAIOIIUX B HUX ITPOLECCOB B IIPOrpaMme 1o 6I/IOJ'IOFI/II/I YACJICHO BHUMAHHUE UCIIOJIB30BAHUTO
TMOJTYYEHHBIX 3HAaHUM B HOBC@)]HeBHOI‘/II KU3HU [JI1 pCIICHHA TMPUKIAJHBIX 3a7dad, B TOM YMCIC: HpOd)I/IHaKTI/IKI/I
HACJIEJICTBEHHBIX 3a00JIEBAaHUI YeJOBeKa, MEIUKO-TEHETHUYECKOro KOHCYJIbTUPOBAHUS, OOOCHOBAHUS IKOJOIMYECKH
11e71eco000pa3HOro TMOBE/ACHHUSI B OKPYXKAIOIeH NPHUPOTHOW Cpele, aHann3a BIMSHUS XO3SHCTBEHHOW JEATEIbHOCTH
YCJIOBEKa Ha COCTOJHHE MPUPOAHBIX W HUCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenue BHUMaHHMSA K HpHKHa}IHOﬁ
HaINpaBJIeHHOCTH YydeOHoro mnpeaMera «buonorus» NPOJUKTOBAHO HEOOXOJUMOCThIO OOECIieueHHsl YCIOBHH ISt
pelieHusl OAHOW U3 aKTYaJIbHBIX 33lad IIKOJBHOTO OHOJNOTHMYECKOro oOpa3oBaHUs, KOTOpas Iperosaraet
¢dopmupoBaHHe Yy OOYYalOIMXCS CIOCOOHOCTH aIaNTHPOBAThCA K H3MEHEHHMSAM [JUHAMUYHO Pa3BHBAIOLIEIOCT
COBPEMEHHOI'0 MHpa.

Buonorus Ha ypoBHe cpeaHero ofOmero oOpa3oBaHMA 3aHMMaeT BaxkHoe Mecto. OHa obecneunBaeT
(opMupoBaHHe y 00y4arOMXCs MPEICTaBICHUH O HAYYHOM KapTHHE MHUpa, PacLIMpseT ¥ o000IIaeT 3HaHUA O KUBOMH
pupoje, €€ OTIIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHM3allMd W 3BOJIOLMH, CO3MAET YCIOBUSI JUI: MO3HAHUA
3aKOHOB KMBOH IPHUPOIBI, HOPMHUPOBaHUS (YHKLIHOHAIBHOM IPaMOTHOCTH, HABBIKOB 3JI0POBOI'O U 0e30macHOro oopasa
HM3HHU, 3KOJOTMUECKOTr0 MBIIIUICHNUS, LIECHHOCTHOTO OTHOIIEHUS K KUBOM NPUPOJIE U YEIIOBEKY.

Bonpuioe 3HaueHHe OMOJOTHS MMEET TAkkKe VIS PELICHWS BOCHHMTATENBbHBIX M Pa3BUBAIOIIMX 3a7ad CPEIHEro
00111ero 00pa3oBaHusi, COIMANM3aK oOydatomuxcs. M3ydenue ouonorun odecneunBaeT yciuoBus AJsi (OPMUPOBAHUS
HHTEJUICKTyaJIbHBIX, KOMMYHUKALIOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJBTYPBI, CIIOCOOCTBYET
HHTErpaniy OMOJIOTMYECKUX 3HAHUH C MPEICTaBICHUAMH U3 APYTHX Y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMUH
u reorpa¢uu. Ha3BaHHbIE MONOXEHHs O NMpeIHAa3HAYeHWH Y4eOHOro npeaMera «bHONOrHS» COCTaBUIM OCHOBY IS
OIIPEIETIEHUSI TOJXO00B K OTOOPY M CTPYKTYPUPOBAHHUIO €TI0 COACPKaHMs, IPEACTaBIEHHOTO B IPOrPaMMe 110 OUOIOTHH.

Otbop comepxanusi ydeOHOro mnpenMera «buomorms» Ha 0a30BOM ypOBHE OCYIISCTBIEH C MO3UIHHI
KyJIbTYpPOCOOOPa3HOI'O IOAXO0ZA, B COOTBETCTBHM C KOTOPBIM OOydYaromiuecs OJDKHbI OCBOWTH 3HAHUS M YMEHHS,
3HaYUMBIe Ui (popMHUpOBaHUS OOMIEH KYIBTYpBI, ONMpeNelsSIoNIne aIeKBaTHOEe MOBENCHHE YeNIOBEKa B OKPYXKAIOIICH
MIPUPOAHOI cpene, BOCTPEOOBAaHHBIE B IOBCETHEBHOM JKM3HM M MPAKTHUECKOW HedarenbHocTH. Ocoboe MecTo B ATOH
CHCTEME 3HAHHH 3aHMMAIOT JJIEMEHTBI COJEP)KAHMSA, KOTOPBIE CIIy)KaT OCHOBOW Ui (hOPMHUPOBAHMS IPEACTABICHUH O
COBPEMCHHOW €CTECTBEHHO-HAyYHOW KapTMHE MHpa M [EHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIINX
TyMaHHU3aIUH OUOJIOTHYECKOT0 00pa30BaHMUS.

CrpyKTypHpOBaHHE COAEp)KaHHs yueOHOro marepuajia B MporpamMme 1o OHONOTHH OCYIIECTBIECHO C Y4ETOM
MIPUOPUTETHOT'O 3HAYCHUSI 3HAHUHN 00 OTIMYUTENBHBIX 0COOCHHOCTSX JKUBOW MPUPOMBI, 0 €€ YPOBHEBOW OpraHW3aINU H
9BOMIOLMH. B COOTBETCTBMM C 3THM B CTPYKType ydeOHOro mnpenmera «buomorust» BbIIENEHBI CIEAYIONINE
cojiepkaTenbHble TUHNH: «bronorus kak Hayka. MeTospl HaydHOTO TTO3HaHU», «KieTka kak OHoIormyeckas CHCTEMay,
«Opranu3Mm kak Owmoryormdeckas cucrema», «CHcTeMa M MHOrooOpaswe OpTraHHYECKOrO MHpPay, «IBOIIOMUS KUBOU
TIPUPOIBD, «IKOCUCTEMBI M IPUCYIIHE HM 3aKOHOMEPHOCTI.

Hens u3ydenust yaebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE OOYJarOIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DyHKIIOHAJILHOW OpraHU3alny )KUBBIX CHCTEM PAa3HOTO paHra M NpHOOpeTeHNne yMEHHUH HCIONb30BaTh 3TH
3HAHWA I TPAMOTHBIX ACHCTBUH B OTHOIICHMH OOBEKTOB JXMBOW IPUPOABI M PEIICHUS PA3IHYHBIX >KU3HEHHBIX
pooJIeM.

Hoctwkenne nenn u3ydeHust yueOHoro npeamera «buomorus» Ha 6a30BOM ypOBHE 00ECTICUMBAETCS PELIEHUEM
CIIEYIOLINX 3a/]1au:



OCBOCHHEC OOYYAIOIIMMUCS CHUCTEMBI 3HAHHN O OMOJIOTHYCCKUX TEOPHSIX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THITOTE3aX, MPABHJIAX, CITYXKAIUX OCHOBOH JIs (DOPMUPOBAHUS MPECTABICHAN O €CTCCTBEHHO-HAYIHOH KapTHHE MUpA,
0 MeTomaX HAy4yHOro ITO3HAHWSA, CTPOCHUH, MHOTOOOpa3sWd W OCOOCHHOCTSX JKHMBBIX CHCTEM pa3HOTO YPOBHSA
OpTaHU3aIUH, BEITAIONINXCSI OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUSAX B OMOIOTHHY;

(hopMHupOBaHUE y 00YJAFOIIUXCS MTO3HABATENBHBIX, HHTEIUICKTYAILHBIX U TBOPUECKUX CIIOCOOHOCTEH B Tpoliecce
aHaIlM3a JaHHBIX O IMYyTSAX Pa3BUTHA B OMOJOTMH HAYYHBIX B3TJISAJOB, MIEH W MOAXOJ0B K W3YyYCHHUIO KHBBIX CHCTEM
PAa3HOTO YPOBHS OpTaHU3AIlHY;

CTaHOBJICHHE Y 00yJaromuxcst o0Imeli KynbTyphl, (GyHKIIMOHATBHOW IPaMOTHOCTH, Pa3BUTHE YMECHUH OOBSCHSITH
U OIICHUBATH SBJICHHSI OKPYXKAIOIIEro MHUpa JXHUBOH MPUPOABI HA OCHOBAHWUU 3HAHWHA M OINBITA, MOJYyYCHHBIX IPH
M3YYCHUH OMOJIOTHHY;

(hopMHupOBaHHE Yy O0YYAIONIMXCS YMEHUH WILTIOCTPHPOBATH 3HAUCHHE OMONOTMYCCKUX 3HAHUHM B MPAKTUICCKOM
JIESITeITPHOCTH YEIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTMHA U arpoOHOTEXHOIOTHIA;

BOCIIUTaHKUE YOSKIEHHOCTH B BO3SMOKHOCTH TTO3HAHHUS YEIIOBEKOM JKHUBOW MPHUPOJIHI, HEOOXOTUMOCTH OEPEKHOrO
OTHOIIICHUS K HEH, COONTIOJICHHS ITUICCKIX HOPM TIPY TPOBEICHUH OHOJIOTHYECKUX HUCCIICIOBAHMIA;

OCO3HAHHE I[CHHOCTH OWOJIOTMYECKUX 3HAHUU I TIOBBINICHHUS YPOBHS OKOJOTHMUYCCKOW KYJIBTYPBI, JUIS
(hOpMHUPOBAHUS HAYYHOT'O MUPOBO33PCHHS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMCHUI B ITOBCCIHCBHOW JKU3HHU JJIs OICHKH IOCICICTBHIA CBOCH
JIEATETLHOCTH 10 OTHOUIICHUIO K OKpYXarolled cpene, COOCTBEHHOMY 3/10pOBBIO, 00OOCHOBaHHE M COOJIOEHHE MeEp
MPOPUIAKTHKH 3a00JICBAHHIA.

B cucreme cpenHero obmero obOpasoBaHusi «buomorusi», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS
00513aTeNIbHBIM Y4EOHBIM TIPEAMETOM, BXOASIINM B COCTAB MPEIMETHOM 00J1aCTH «ECTECTBEHHO-HAYYHBIC MPEIMETHI.

st u3yuenuns: Onosoruu Ha 6a30BOM YPOBHE CpEJHEro oduiero odpazosanus oroautcs 68 yacos: B 10 kiacce —
34 ygaca (1 yac B Henemo), B 11 kmacce — 34 yaca (1 4ac B HEZIETIO).



COJAEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorust kak Hayka.

Buonorus kax Hayka. CBs3p OHONOTMU C OOIIECTBEHHBIMH, TEXHHYECKHMMH W IPYIHMH €CTECTBEHHBIMH
HayKamH, (uiiocopuer, ITUKOH, 3CTETHKON U mpaBoM. Ponb Ouonoruu B popMHUpOBaHHM COBpPEMEHHON HAay4HOMH
KapTuHbI Mupa. Crucrema OMOJIOTMYECKUX HaYK.

Merozp! MO3HaHUS KUBOW TPUPOABI (HAOMIOAEHHE, SKCIEPUMEHT, ONMCaHUE, N3MEpPEeHNe, Kiraccu(uKanus,
MOJIETIMPOBaHKE, CTaTUCTHYECKass 00pabOTKa JaHHBIX).

JdemoncTpauumn:

IToptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuxk.

Tabnuup! 1 cxembl: «MeTobl TTO3HAHUS KUBOW TIPHUPOIBI».

JlaGopaTopHble ¥ IpaKTHYeCKHe PA0OThI:

[Ipaktiueckass pabora Ne 1. «lcnonb3oBaHue pazIMYHBIX METOJOB IPH HW3YYEHHH OHOJIOTHYECKHX
00BEKTOBY.

Tema 2. )KuBble cucTeMbI H X OPraHM3aNNs.

XKusble cucrembl (OMOCHCTEMBI) Kak NpenaMer H3ydeHust Ouonoruu. OTIMYME JKMBBIX CHCTEM OT
HEOPraHUYeCKOW MPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHH OpraHM3alii OMOCHCTEM: MOJIEKYJISPHBINA, KIETOYHbIH,
TKaHEBbIH, OPraHU3MEHHBIH, MOMYJISIOHHO-BUIOBOI, YKOCHCTEMHBIH (OMOTre0IleHOTHYECKUH ), ONOChepHBIi.

JemoncTpanum:

Tab6murp! u cxembl: « OCHOBHBIC IPU3HAKHU KU3HIWY, «Y POBHU OPraHU3AIMH KUBOU PUPOIBD».

Oo6opynoBanue: Mojieib Mojiekyas! JJHK.

Tema 3. XumMnueckuii coCTaB M CTPOEHHE KJIETKH.

XYUMHUYECKUM COCTaB KIETKM. XHMHMYECKHE 3JIEMEHTBI: MAKPOJIEMEHThI, MHUKPOIEMEHTH. Bonma u
MUHEpaJbHbIC BELIECTBA.

@DyHKUIUM BOJB!I 1 MUHEPAJIbHBIX BEILECTB B KJIeTKe. [lognepxanue ocMOTHYECKOro OagaHca.

benku. CocraB u crpoeHue OEIKOB. AMHUHOKHCIIOTBI — MOHOMeEpHI OelikoB. HezaMeHHMMble M 3aMEHHMbIC
AMHHOKHUCIIOTHl. AMHHOKHCIIOTHBIN COCTaB. YPOBHHM CTPYKTYphl OENKOBOH MOJEKYINbl (II€pBUYHAs, BTOpUYHAs,
TPeTUYHAas ¥ YEeTBEPTUYHAS CTPYKTYpa). XMMHUUYECKHE CBOHCTBA OenKoB. bronornyeckue GyHKIMN OEIKOB.

@epmenTsl — Ouonoruueckue KaTtaiausaTopbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, CyOcTpaTHas
crierumraaocTh. KodepmenTsl. Buramunsl. OTnmuns pepMEHTOB OT HEOPTaHUYECKUX KaTaln3aTOPOB.

VYraeBonsl: MOHOcaxapuabl (TiIOKo3a, pubo3a M Ae30Kcupu003a), aucaxapuabl (caxaposa, JaKro3a) U
noJtcaxapuasl (Kpaxmal, TJIMKOTeH, eJUTion03a). buonorndeckue GyHKIMHU yrieBOIOB.

Jlunuppr:  Tpurauuepuabl,  Qocdonunuabl,  crepounabl. [ umpoduibHO-TUIPOPOOHBIE  CBOMCTBA.
Buonornueckue Gpynkimu munuaos. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIMIIMIO0B KaK ICTOYHUKOB SHEPTHU.

HyxneunoBsie kucnotel: JJHK u PHK. Hyxmeorumpl — MOHOMEpH HYKJIEMHOBBIX KHCTIOT. CTpoeHHe U
¢ynxmu JJTHK. Crpoenue u dpyukin PHK. Bunst PHK. AT®: cTpoenue u pyHKIMU.

Hutomorus — Hayka o kieTke. KietouHast Teopust — mpuMep B3aUMOICHCTBHS HIeH M (PaKkTOB B HAYIHOM
M03HaHWU. METOIbI H3YUCHHUS KIICTKH.

Knerka kak memoctHas >kuBast cucrema. OOmIue NpHU3HAaKM KIETOK: 3aMKHyTas HapyKHas MeMOpaHa,
monekyisl JJHK kak reHeTHuecKkuii armapart, cucreMa CHHTe3a Oenka.

Tumnel kneTok: sykapuoTHdeckas U npokapuotudeckasi. OcCOOEHHOCTH CTPOESHUS MPOKaPHUOTHIECKOH KIIETKH.
Krnerounas crenka Gakrepuii. CTpoeHHE SYKapHOTHUECKON KiIeTKH. OCHOBHBIE OTIUYHS PACTHTEIBHON, JKHBOTHOM
Y TPUOHON KIIETKU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, WX (yHKIWH. llmasmarnueckas
MeMOpaHa, e€ cBorictBa u (pyHknmu. L{uToruiasma u e€ opranomasl. OgHoMeMOpaHHBIe opraHouab! Kietku: JI1C,
anmapat ['onbmxn, mu3ocoMbl. [lomyaBTOHOMHBIE OPraHOMIB!I KIETKH: MHUTOXOHIPHUH, TUIacTUABL. [IponcxoxkaeHue
MUTOXOH/APHUH M TacTud. Buapl mmactun. HememOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KIETOYHBIN IIEHTP,
LIEHTPUONH, PECHUYKH, KXT'yTUKH. DYHKIINH OPTaHOUIOB KIETKH. BKiIroueHns.

SAnpo — perynsaTopHblii meHTp KieTkd. CTpoeHme sjpa: siaepHas 000J0YKa, KapHoIUIa3Ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcropT BemecTB B KIIETKE.

JdeMoHcTpanuu:



IToptpetsr: A. JleBenryk, P. T'yk, T. llIsann, M. Illneiiaen, P. Bupxos, . Yorcon, ®. Kpuk, M. Yunkusc,
P. ®panxnun, K. M. bap.

Huarpammsbl:  «PacripeneneHne XUMHYECKHX OJIEMEHTOB B HEXHBOH mpupone», «Pacnpenenenue
XMMHUYECKHX DJIEMEHTOB B JKUBOH MPUPOIE».

Tabmumpr u cxemsl: «llepuoguyeckast Tabauna XUMHYECKUX JIEMEHTOB», «CTpOCHHE MOJIEKYIBI BOIBD),
«buocunre3 Genka», «CtpoeHue Monekynbl Oenka», «Ctpoenne ¢epmenTta», «HykmennoBsle kucnmotsl. JTHK»,
«Ctpoenue monekynsl AT®», «CTpoeHue 3ykapuoTHIeCKON KIeTK», «CTpoeHune >KMBOTHOH KJIeTKn», « CTpoeHne
pacTutensHON KiIeTkn», «CTpoeHHe IpOKapuOTHYECKOH KiIeTKH», «CTpoeHHe sapa KIETKW», «YTIEBOIbI»,
«JIunuap.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHWE Uil TPOBEACHHS HAOIIONEHUH, W3MEpeHHH,
9KCIIEPUMEHTOB, MUKPOIPENapaThl paCTUTENbHBIX, J)KUBOTHBIX U OaKTepHaIbHBIX KIIETOK.

JlaGopaTopHble U IpaKTHYeCKHe PAdOThI:

JlabopatopHast padora Ne 1. «/3ydeHue KaTalMTHYECKOW aKTUBHOCTH ()EPMEHTOB (Ha NMpHMepe aMuias3bl
WJIN KaTanasbl).

JlabopatopHass padora No 2. «l3ydyeHHEe CTPOCHUS KJIETOK PACTCHHM, >XUBOTHBIX M OaKTepUil moj
MHKpPOCKOIIOM Ha I'OTOBBIX MHUKPOIIpeNnapaTax 1 X OIMHCaHUe».

Tema 4. ’KusHeesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTaOonm3M. AccuUMWISIMS  (TUIACTUYECKHH OOMEH) ¥ JAMCCHMUWISIIMS
(oHepreTnueckuii 0OMeH) — JIBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHHsI BEIIECTB U
OHEPIvu B IOHMMAaHWUH MeTa6OHH3Ma.

Tunel oOMena BemiecTB: aBTOTPO(HBI M TeTepoTpodHbIil. Pomb ¢depMeHTOB B 0oOMEHEe BelecTB M
MPEBPALIEHUN DHEPTUH B KIIETKE.

dorocunre3. CperoBas u TemHOBas (a3bl (¢orocuHTe3a. Peakuum ¢orocunTe3a. IdheKTHBHOCTH
¢dorocuHTe3a. 3HaueHne (HOTOCHHTE3A ISl KHU3HU Ha 3emie. BrusHue ycioBuil cpebl Ha (POTOCHHTE3 M CIIOCOOBI
TMOBBIIICHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHHﬁ.

XeMocHHTe3. XeMOCHHTE3UpyIole OakTepuy. 3Ha4eHHe XeMOCHHTE3a IS KU3HH Ha 3emMite.

OHepreTnueckuii oOMeH B KieTke. PacluernsieHue BELIECTB, BBIACICHHUE W AKKyMYIMPOBaHHE SHEPIUU B
KJIeTKe. OTambl 3Hepreruyeckoro obmena. I'mukonus. Bpokenwe m ero Buabl. KucnmopomHoe okucnenue, Win
KJeroyHoe apixanue. OkuciaurensHoe hochopunupoBanue. DPpPEeKTHBHOCTh IHEPreTUUECKOro 0OMeHa.

Peakumu wMatpuuHoro cuHre3a. ['eHermueckas wundpopmauus u JHK. Peanuzanus reHeruueckoit
uHpopmanmu B KieTke. [ eHEeTHYeCKuil KoJ W ero cBoWcTBa. TpaHckpurms — MaTpuuHblii cuHTe3 PHK.
Tpaucnsiuust — 6uocuHTe3 Oenka. Dtansl TpaHcauuu. KonupoBanue aMuHOKKCIOT. Ponb pubocom B OHOCHHTE3E
Oernka.

Hexnerounbie Gopmbl xu3Hu — BUpYChl. Vctopus otkpbitus Bupycos (/1. M. MBanoBckwmit). OcobeHHOCTH
CTPOEHHS U )KU3HEHHOTO IUKJIa BUpYcoB. bakrepuodaru. bone3nu pacreHuii, )KUBOTHBIX U YeJIOBEKa, BBI3bIBACMBIE
Bupycamu. Bupyc wummyHonmeduiura uenoeka (BUY) — Bo3Oymurens CIIMJla. O6pathasi TpaHCKpUIIIWS,
peBepTasa u MHTErpasa. [IpoduakTuka pacipoCTpaHeHHs BUPYCHBIX 3a00IeBaHUH.

JdemoncTpaumn:

Hoptpersr: H. K. Konsros, /. Y. UBarosckwmii, K. A. Tumupsizes.

Tabmumpr u cxembl: «Tumsl muTaHmss», «MeTtabommsm», «MUTOXOHIPH», «DHEPTETHUECKUI OOMEH»,
«Xnopomnact», «Porocunre3n, «Ctpoenue JJHK», «Ctpoenne m ¢(yHKIMOHHpOBaHWE TeHa», «CuHTE3 Oemkay,
«lenernueckuii kom», «Bupyce», «bakrepuodarm», «CrpoeHre wu ku3HeHHbIH 1wmkn Bupyca CIIW/a,
6akreprodara», «Perumkarms JJHK».

Ob6opynosanne: monenu-amumkanuu «Y qoerne JJHK u tpanckpunmmsy», «buocuaTes 6enkay, «CtpoeHne
KJIETKW», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAUBHAYAJIbHOE PAa3BHTHE OPraHU3MOB.

Krnerounsrii mwki, WM JKU3HEHHBIA WK Kietku. MHTepdaza m mmro3. Ilporecchl, mporekaromme B
naTepdasze. Pemmkanus — peakmus Mmatpudaroro cuaTe3a JJHK. Ctpoenme xpomocoMm. XpOMOCOMHBIH HAa0Op —
KapuoTHIl. JIWIIOWAHBIM W TaIUIOWAHBIM XPOMOCOMHBIE HaOOphl. XpoMatuabl. lLluTONOrMYeckne OCHOBBHI
Pa3MHOXEHUS 1 HHANBUAYAJIBHOI'O PA3BUTHSI OPTaHU3MOB.

Henenne knerkn — Mmuto3. Cragum murtosa. [Ipomeccel, mpowmcxomsiine Ha PpasHBIX CTaIUsIX MHTO3a.
bBuonornueckuii CMbICT MUTO3a.

[Iporpammupyemast ruOenb KJISTKN — aloInTo3.



@opMBl pa3MHOXKEHHUSI OPTaHM3MOB: OECIIONOE W II0JIOBOE. BHpl Oecrionoro pa3sMHOXKEHHS: JeleHHE
Ha/IBOE, IOYKOBAHNE OHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTHBHOE pa3sMHOXKeHHE. VICKycCTBEHHOE
KJIOHUPOBaHHUE OPTaHU3MOB, €TI0 3HaUYEHHE AJIS CEJIEKIUU.

[onoBoe pa3MHOXKEHHE, €ro OTIINYNS OT OECIOJIOTO.

Meiio3. Crapuu Metiosa. Ilponeccsl, npoucxonsdmue Ha cTagusx Mmeiiosa. [loBenenne xpoMocoMm B MeHo3e.
Kpoccunrosep. buonorudeckuii cMbICa U 3HaYeHHE MeH03a.

l'amerorene3 — mporecc 00pa30BaHUs TIOJNOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE KENE3bl: CEMEHHHKH U
ssmyHUKY. OOpa3oBaHWe M Pa3BUTHE IOJOBBIX KIETOK — raMmeT (CriepMaTo30H[, SHIIEKIeTKa) — CIIepMaTOreHe3 H
oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMLEKIIETOK U criepMaTo3onaoB. Ormronorsopenue. [lapreHorenes.

WunuBuayaneHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHAIbHOE  pa3BUTHE (IMOpHOreHe3).  DTarmbl
SMOpPHOHAJIFHOTO  Pa3BUTHs y  TIO3BOHOYHBIX  JKUBOTHBIX:  JIpoOJIEHHE, TacTpyJslusi, OpraHOreHes.
[TocTomMOproHaNEHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOIO pPa3BUTHS: NPsAMOE, HENpsMoe (JIMYMHOYHOR).
BrmsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXK/IEHHBIE YPOCTBA.

Poct u pa3zButne pacrenuit. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTAIUN Pa3BUTHS.

JdemoncTpaummn:

Tabmuupl u cxembl: «@DOpMBI PasMHOKEHHSI OPraHU3MOBY», «J[BOWHOE OIUIOOTBOPEHHE Y IIBETKOBBIX
pacreHuit», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «/leneHne knerku Oaxtepuity, «CTpoeHHE TIOIOBBIX
KIeTok», «CtpoeHue xpomMocombl», «Kierounsii mukmy, «Pemmukanus JHK», «Murosy», «Meitosy, «I[Ipsmoe u
HEeTIpsIMOe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOMINX U YelloBeKa», K OCHOBHBIE CTaIMU OHTOI€HE3a».

OOopynoBaHue: MHKPOCKOI, MUKponpenapatsl «CrnepMaTo3oubl MIIEKOMUTAIONIEro», «Slifleknerka
MJIEKOMUTAIoIeroy, «Kapnokunes B KJIeTkax KOpeIIKa JIyKa», MarHUTHas MOJENb-anIIuKaIms «Jlenenue KiIeTkny,
mozenb JIHK, monens MeradazHoi XpOMOCOMBI.

JlaGopaTopHblie U IpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabora Ne 3. «HaOnroneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopatopHas pabota Ne 4. «/3yueHne cTpOCHUs MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIIPENapaTaxy.

Tema 6. HacjieAcTBeHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTwku. VIcTopus pasBUTHA TeHETHUKU. Ponb nuToidormu W 3MOPHONOTHH B
CTaHOBJICHUM TEHETHKH. BKJaJl POCCHHMCKMX M 3apyOeKXHBIX YYEHBIX B pa3BUTHE T€HETHKH. MeETOJbl T'€HETHUKHU
(rMOpUIONOrMYECKUi, LUTOreHETUUECKHH, MOJIEKY/SpHO-TeHeTHYeCKnii). OCHOBHbIE T'€HETHYECKUE ITOHSATHSL.
I'eneTnueckast CHMBOJIHKA, UCIOJIb3yeMas B CXeMax CKPELBaHHM.

3aKOHOMEPHOCTH  HACJIEJOBAHMS IPHU3HAKOB, YycTaHoBJIeHHble [I. Menzgenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eqUHO-00pa3usi THOPUIOB TIEpBOro TOKOoNeHHs. [IpaBuimo IOMHUHUpPOBaHHSA. 3aKOH
pacIerieHus IPU3HaKoB. | urore3a 4ucToTsl ramer. [lonHoe 1 HemoIHOe TOMUHUPOBAHHUE.

JurubpunHoe cKpermBaHue. 3aKOH HE3aBUCHMOTO HACIICAOBAHHS MPHU3HAKOB. llUTOoreHeTH4eckne OCHOBEI
TUTHOPHIHOIO CKpEUIMBAaHUS. AHaJIM3UpYIOIIee CKpellnBanue. Vcrmonp30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUA
JUISL OTIPE/IENICHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacnefioBaHue mpu3HakoB. Pabora T. Moprana mno CIEIUIEHHOMY HAcjeOBaHUIO T'€HOB.
Hapymienne criemsieHns TEHOB B pe3ylibTaTe KPOCCHHTOBEpa.

XpoMOCOMHAs TEOpHS HACIEACTBEHHOCTH. | eHeTHUECKIe KapThl.

I'enetrka moma. XpoMOCOMHOE OIpeaeNIeHHe mojia. AYTOCOMBI H TIOJIOBEIE XPOMOCOMEL. ['oMorameTHbIe U
reTeporaMeTHble OpraHn3Mbl. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX C MTOJIOM.

W3menunBoCcTh. Bumbl W3MEHYMBOCTH: HEHACIEICTBEHHAas W HacleACTBeHHas. Pomp cpensl B
HEHACJIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPHCTHKA MOINM(PHKAIMOHHOW M3MEHYMBOCTH. BapHannoOHHBIA psix U
BapuanuoHHas KpuBas. Hopma peaknmm mpusHaka. KonmmuecTBeHHBIE M KadeCTBEHHBIC MPHU3HAKH M WX HOpMa
peaxmwm. CBoiicTBa MOAU(DUKAITMOHHON H3MEHIMBOCTH.

HacnencrBennast, min reHOTHIIHYECKAs], N3MEHYMBOCTE. KOMOMHATHBHAS M3MEHYMBOCTE. MeH03 U MOI0BOI
Iporecc — OCHOBa KOMOMHATUBHON W3MEHYMBOCTH. MYyTaIlMOHHAs W3MEHYMBOCTh. Kiaccmpukamus MyTarui:
TeHHBIE, XPOMOCOMHEIE, TeHOMHEIE. YacToTa ¥ IpUIrHBI MyTaIii. MyTareHHbIe (pakTopbl. 3aKOH TOMOJIOTHIECKIX
pAnoB B HacneAcTBeHHOM u3menunsocty H. . Bapunosa.

BHesinepHast HACIIEACTBEHHOCTD U I3MEHUMBOCTD.

I'enetnka uemoBeka. Kapmorun dyemoBeka. OCHOBHBIE METONBI TCHETHKH YEIIOBEKA: TEHEAIOTHICCKUH,
ONM3HEIOBBIN, IMTOT€HETHYECKUH, OMOXUMHYECKHH, MOJNEKyIsipHO-reHeTndecknii. CoBpeMEeHHOE OmpereneHne
TEHOTHNA: IOJHOT€HOMHOE CEKBEHHPOBAaHWE, TCHOTHIUPOBaHHE, B TOM uucie ¢ nomousto IIIP-ananmsa.
Hacnencreennsle 3a00neBanns 4yenoBeka: TeHHbIE 00e3HH, O0JIe3HU ¢ HACIEICTBEHHOH IPeIpacoNoXeHHOCTHIO,



XpoMocoMHble Oorne3HH. ComaTndeckre W TeHepaTUBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpHHIMIBI 3710pOBOTO
oOpa3za >XWM3HH, JWArHOCTHKH, TNPOQHUIAKTUKH U JIEUEHHS TeHEeTHYeCKnX Oone3Hed. Menuko-reHeTHyeckoe
KOHCYJIbTUPOBaHHUE. 3HAUCHNE MEANIMHCKON I'eHETHKN B IPEIOTBPAIICHIHN U JICUEHUH TeHETHUECKUX 3a00IeBaHni
YeJIoBeKa.

JdemoncTpauumn:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii, H. U.
Basurnos.

Tabmuupl ¥ cxembl: «MOHOTMOPHIHOE CKpEIIMBaHHE M €ro LUTOTCHETHYEeCKas OCHOBa», «3aKoH
pacuieruieHuss W ero IUTOICHETHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «JIMrmOpHIHOe CKpElBaHHE,
«luronornyeckue OCHOBBI JUTHOPHIHOTO CKpemuBaHus», «Melo3», «B3anMonelcTBue ajuleNbHBIX TEHOBY,
«['eHeTnueckre KapThl PacTeHHH, XMBOTHBIX M 4YeloBeKay, «['eHeTwka 1moja», «3aKOHOMEPHOCTH HAaCleJI0BaHus,
CIIETUIEHHOTO C ToJIoM», «KapuoTumel yenoBeka M >KUBOTHBIX», «Buabsl m3MeHumBOCTH», «MoaudukanyonHas
M3MEHYHBOCTHY, «HacnenoBanue peszyc-gpakropay, «['eHeTHKa rpymit KpoBu», « MyTallMoHHAss U3MEHYUBOCTD.

OOopynoBaHue: Mojenu-anmuMkanun «MoHoruOpuaHOoe ckpenBanue», «HemoiHoe noMUHHMpOBaHHEY,
«JurnbpunHoe ckpenBanue», «llepekpécT XpoMocoMm», MHKPOCKON M MuUKporpemnapaT «Jpozoduna» (HopMma,
MyTanuu (opMbI KPbLIbEB M OKpacKH Tena), repbapuii «I'opox moceBHOI.

JlaGopaTopHble ¥ IpaKTHYeCKHe PA0OThI:

JlabopatopHas padora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPCIIUBAHHS Y
Jp030(HITBI HAa TOTOBBIX MUKpOIIpEnapaTax».

JlabopatopHast padora Ne 6. «/3y4yeHre MOIUPHUKAIMOHHON M3MEHYMBOCTH, MOCTPOSHHE BaPUAIIMOHHOTO
psAla ¥ BapUaLlMOHHOM KPUBOI.

JlabopaTopHast pabora Ne 7. « AHanu3 Myranuid y Apo30(QrIiibl Ha TOTOBBIX MUKpOITpenapaTaxy.

[MpakTryeckas padora Ne 2. «CocTaBieHHE U aHAIN3 POJJOCIOBHBIX YEIIOBEKa).

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT U M.

Cenekuus Kak Hayka M Ipolecc. 3apokIeHHE CeNeKIuu U jomectukaims. Yuenne H. M. BaBuioma o
LEHTPAaX MPOUCXOXKAEHUS W MHOrooOpasus KyIbTYPHBIX pacTeHWid. LIGHTpbl NpPOMCXOXIEHUS IOMAIIHHUX
#KHUBOTHBIX. COpT, IOpOAA, MTAMM.

CoBpeMeHHbIE METOZIbl CENeKUUH. MaccoBblii M WHIMBHIYANbHBI OTOOpHI B CEJCKIMH pACTEHUIl H
XKMBOTHBIX. OLleHKa 3KcTephepa. bimskopoacTBeHHOe ckpemmBanue — HHOpuAUHT. Ynctas nuHus. CKpeluBaHue
yucThIX JuHUA. [ereposuc, winu rubpuaHas cuna. HepomcrBeHHoe ckperimBanue — ayrOpuauur. OtnanéHHas
rubpunuzanust U e€ ycrnexu. VCKycCTBEHHbI MyTareHe3 M MOJIyYeHHE MOJIMIUIONIOB. JOCTHMXKEHHs CeJeKLUH
pacTeHui, )KUBOTHBIX 1 MUKPOOPTaHH3MOB.

BuorexHonorust kKak oTpacib Npou3BOACTBa. ['eHHas MHKeHepHs. DTamnbl co3nanus pekombunantHon JTHK
U TpaHCTeHHBIX opraHu3MoB. Kierounas umxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHHUE
pactenuil. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3AHCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U
sTudeckue npodiaemsl. 'MO — reHeTHYecKH MOAU(HUIIMPOBAHHbIE OPTaHU3MBI.

JemoHcTpauuu:

Hoptpetsr: H. U. Basuinos, U. B. Muuypum, I'. /. Kapneuenko, M. @. l1Banos.

Tabmumpr u cxembl: kKapTa «LIeHTpBI IPOUCXOXKACHU U MHOT000pasus KyIbTYypPHBIX pacTeHuin», «Ilopomsl
JOMAIITHNX XKUBOTHBIX», «CopTa KyIbTypHBIX pacTeHHi», «OtmnanéHHas rubpuauzanus», «PaboTel akagemuka M.
@. HsaHoBa», «llonmmmonans», «OOBEKkTH OHOTEXHONOTHN», «KIieTouHble KyIbTyphl W KIOHHPOBAHHEY,
«KoHCcTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

ObopynoBanre: MYISDKH TUIOJ0B W KOPHEIUIOAOB OUKUX (POPM U KYITBTYPHBIX COPTOB PaCTCHHUH, repOapuii
«CenbCKOX 0341 CTBEHHBIE PACTEHUY.

JlaGopaTopHble U IPaKTHYeCKHe PaGoThI:

Okckypensi «OCHOBHBIE METOABI M JOCTIKEHHS CEJEKIWH PACTeHWH W JKMBOTHBIX (HA CENEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpPHIO
arpoOyHMBEPCUTETA WIN HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOMOHHASA OMOJIOTHA.
[IpennockUIK BOZHUKHOBEHUS SBOJIOIMOHHON TEOpPHH. DBONIOIMOHHAS TEOPUS W €€ MECTO B OHOIOTHH.
Brnusiare 3BONIONMOHHON TEOPHUH HAa pa3BUTHE OMOJIIOTHH U APYIHX HAYK.



CBupgerenscTBa  JBOMIOLUM.  [laleoHTONOrMYECKHE:  MOCIENOBATEIbHOCTh  IOSIBIEHUS  BHUIOB B
TIAJICOHTOJIOTMYECKOH JIETONUCH, Tiepexoansie (hopMbl. broreorpadudueckue: cxoncTso u pazinmuue dayH u ¢op
MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOACTBA W Pa3NNuUsi SMOPHOHOB pPAa3HBIX BHAOB MO3BOHOYHBIX. CpaBHHUTENHHO-
AHATOMMYECKHE: TOMOJIOTWYHBIE, AHAJOTMYHbIE, pPYIAUMEHTApHBIE OpraHbl, aTaBU3MBL.  MOIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIEJICTBEHHOCTH M OCHOBHBIX METa0ONMUYECKHX IIyTed Yy BCeX
OpPTraHU3MOB.

OpomonuonHas Teopus Y. JlapBuna. IIpennochiiky BO3HUKHOBEHMS MAapBUHM3MA. J[BIKYyIIUE CHIIBI
SBONIOUMH BHAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHWE IPH OTPAaHMYEHHOCTH DPECYpCOB, HeolpeneiEHHas
W3MEHYHBOCTh, OOpH0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH 0TOOP).

Cunrernueckas teopust sosronuu (CTD) u e€ ocHOBHBIE MTOJIOKEHHS.

Muxpossomronus. [lonynsnus kak eAUHUIA BUJA U IBOTIOLNH.

JBwkymye cuibl ((pakTopbl) IBONIONMM BHIOB B IpHpoAe. MyYTallMOHHBIA IPOLECC W KOMOMHATHBHAs
n3MeHYnBOCTh. [lonmynsiuoHHbIe BOTHBI U peiid renos. M3omsiws 1 Murpanys.

EcrecrBenHsIi 0TOOp — HanpaBIsomMi hakTop 3BoIOIMH. POPMBI €CTECTBEHHOTI'O 0TOOpA.

[IpucnocobieHHOCTh OPraHU3MOB KakK pe3y/bTaT 3BOJIONHMH. [IprMephl MpUCIIOCOOJICHUI Y OpraHM3MOB.
ApoMop(03bI U UIHO0-aJaNTaIHH.

Bun u BumooOpasoBanue. Kputepum Buma. OcHOBHbIC (DOPMBI BHIO00pPA30BaHMS: Treorpadpuueckoe,
9KOJIOTMYECKOe.

MaKpO3BOJ'I}OIlI/I$[. (DOpMBI OBOJIIOIMH: d)I/IJ'ICTI/I'—IeCKaSI, JUBEPICHTHAsA, KOHBCPIrCHTHasA, IapaJliCiibHasd.
HeobpaTiMocCTh 3BONIONHNN.

HpOI/ICXO)KZICHI/Ie OT HECICHUATIU3UPOBAHHBIX TMPCAKOB. Hporpeccupy}omas{ cricuyaju3anus. Allal'lTI/IBHaH
panuanusi.

JemoHcTpanum:

Ioptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuit, K. M. bap, 3. I'ekkens, ®@. Mromtep,
A. H. Cesepuos.

Tabmuue! u cxemsl: «Pa3BuTHe opraHudeckoro mMupa Ha 3emie», «3apOIbIlH MT03BOHOYHBIX KUBOTHBIX),
«ApxeonTepukc», «DopMmbl O0pbOBI 3a cyliecTBoBaHUe», «EcrecTBeHHBI 0TOOp», «MHOroodpasue COpTOB
pacrenuit», «MHOrooOpasue opoj )KUBOTHBIX», «Ilomymsium», «MyTalMoHHasi K3MEHYUBOCTY, « ApoMopdo3bI»,
«Mmnoaganrammm», «OOmas nereHepamms», «JBwkymme cunsl sBomonuu», «Kapra-cxema Mapripyra
nyremectBus Y. Jlapsuna», «bops0a 3a cymiectBoBanue», «IIpucnocodineHHoCTh opranu3MoBy, «I'eorpaduyueckoe
BUI000pa30BaHUE», « IKOIOIHYECKOE BUI000Pa30BaHUE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3JIMYHBIMU THIIAMH OKPacKH, HaOOp IJIONOB M CEMSH,
KoJuteKIus «IIpuMephl 3aIMUTHBIX PUCIOCOOIEHUH Y )KUBOTHBIX», MOZIeNb « OCHOBHBIE HAIIPABIICHUS 3BOIIOLUN»,
00béMHas Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

Buoreorpaguueckas kapra Mupa, KoyureKuust «©opMbl COXpaHHOCTH HCKOTIAeMBIX JKUBOTHBIX U pacTeHHI,
mozaens anmuukanus «llepekpéct xpomocom», BiaxkHble npemnaparbl «PasButue Hacekomoro», «Pazsurue
JTYIIKI», MAKpornpenapaT «/lpo3oduna» (HopMa, MyTalu (GOPMBI KPBUIEEB U OKPACKH TENA).

JlaGopaTopHble U IPpaKTHYeCKHe PaGoThI:

Jlabopatopnas pabora Ne 1. «CpaBHEHHE BUIOB 110 MOP(OITOTHIECKOMY KPUTEPHIOY.

Jlabopatopnas pabora Ne 2. «Onmcanne IPUCTIOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe M Pa3BUTHe KU3HHU Ha 3em.JIe.

JloHay4yHbIE MPEACTABICHUS O 3apOXKICHUH XHU3HU. HaydHble TMIIOTE3bI BOSHUKHOBEHHS KHU3HU Ha 3eMile:
abuoreHe3 W TMaHCHEpMHUSA. XHMHUYECKas JBONMIONMSA. AOHOTEHHBIH CHHTE3 OpPraHHMYECKMX BEIIECTB U3
HEOPTaHMYECKHX.  OKCIEPHMEHTAJIBHOE IIOATBEPXKACHHE XMMHUYECKOM JBomonud. HagambHble  3Tambl
ouonmornmueckoit sBomrormu. [ umoresa PHK-mupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp W BO3SHHKHOBEHHE
MIPOTOKJIETKNU. [IepBbIe KIETKH U UX 3BOMOLHsL. POPMHUPOBAaHNE OCHOBHBIX I'PYII KHUBBIX OPraHU3MOB.

PasButne xm3HM Ha 3emuie mo dpaM W mepuomam. Karapxeit. ApxeHckas M TIPOTEPO30MCKas 3pPHL
[aneo3ofickas 3pa U €€ mepHOAbl: KEMOPHICKHUN, OPIOBUKCKHH, CHITYPHUICKUHA, JEBOHCKHUA, KaMEHHOYTOJIBHBIM,
MIEPMCKUIL.

Me3o3oiickas 3pa U €€ NepUuoabl: TPUACOBBIM, FOPCKUNA, METOBOM.

Kaitno3zoiickast 5pa 1 €€ nepuopl: MajJeoreHOBbIN, HEOr€HOBBIM, aHTPOIOI€HOBBIH.

XapakTepucTHKa KIMMaTa W T€OJOrMYecKHX mporieccoB. OCHOBHBIE 3TAIlbl ABONIOIUM PACTHTEIHFHOTO H
XKHUBOTHOTO MHUpa. ApoMop]o3bl y pacTeHHH W XMBOTHBIX. [losBIeHHE, paciBeT W BBHIMHPAHHE TPYII >KHUBBIX
OpPTraHU3MOB.



CucreMa OpraHM4YecKOro MHpa Kak OTpakeHHe d3BOMOIMH. OCHOBHBIE CHUCTEMAaTHYECKHE TPYIIIIBI
OpTaHU3MOB.

OBomronus 4ejaoBeka. AHTPONOJIOTHS Kak Hayka. Pa3BuTHe NpeNCTaBIEHHH O MPOHUCXOXKACHHH YellOBEKa.
Meronap! u3ydeHus aHTporioreHesa. CXOICTBa M Pa3IM4Ms YeJIOBEKA M JKMBOTHBIX. CHCTEMaTHYeCKOe TOJIOKEHUE
YeJIoBeKa.

HBwkymue cunbl (paxropsl) aHTpororeHesa. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO1iecTBEHHBIH 00pa3 )KU3HH, H3TOTOBJIECHHE OPYAUH Tpylla, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH OBOJIOIMH YEIOBEKa: aBCTpalonuTeku, YemoBexk ymensiid, YemoBek
npsamoxoasumii, YenoBexk HeaHaepTanbckuil, YenoBek pazymHbld. Haxoaku HUCKOMaeMbIX OCTaTKOB, BpEMsI
CYIIECTBOBAHUS, 00JIaCTh PACIIPOCTPaHEHUs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIUSL.

UYenoBeueckue packl. OCHOBHBIE OOJNBIIME pPAchl: €BpOINEOWAHAs (€Bpasuiickas), HErpo-aBCTPaJOHIHAsS
(3KBaTOpHANIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). YepThl TMPHCIOCOONICHHOCTH MPEICTaBUTENCH
YeJIOBEYECKHUX pac K YCIOBUSIM CylecTBoBaHuMs. EAnHCTBO uenoBedeckux pac. Kpuruka pacusma.

JdemoncTpauumn:

IToptpetsr: @. Penu, JI. Iactep, A. WM. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuupr u  cxembl: «BosHukHOBeHne ConHe4HOW cHCTeMbl», «Pa3BUTHE OpPraHMYecKoro MUpay,
«PacturenpHas knerka», «JKuBoTHas kneTka», «lIpokapmornueckas kierka», «CoBpeMeHHas —cucrema
OpraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHs YeJIOBEKa M YeNIOBEKOOOpPa3HBIX 00E3bsIH»,
«OCHOBHBIE MecTa NAaJCOHTOJOTHUECKHX HAaXO/IOK IPEJKOB COBPEMEHHOrO 4YeJoBeKa», «JpeBHeiline Ioany,
«JlpeBHue moan», «IlepBbie coBpeMeHHbIE 01N, «HenoBeuecKne pachl».

Oo6opynoBanue: wmymspku — «[IpoucxokieHne denoBeka» (OIOCTBI  aBCTpalONUTEKa, IHMTEKAHTPOIA,
HeaH/IepTaliblla, KPOMAHbOHIIA), CIIENKH MM M300pa)KCHUsI KaMEHHBIX OpYyIHH NEepBOOBITHOTO 4YelloBeKa (KaMHHU-
Yomrepsl, pyouna, ckpebiia), TeoXpoHojormdyeckas Tadiuia, KoieKuus «DopMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

INpakTnueckas padora Ne 1. «/3ydeHne HCKOMAaeMbIX OCTaTKOB PACTEHHH U KMBOTHBIX B KOJUICKLIMAX).

OKckypeus «OBOJIONMA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WM KpaeBeAUeCKHil
My3en).

Tema 3. Opranusmsbl U OKpyKamwIuas cpeia.

Okonoruss Kak Hayka. 3aJaud W pasfenbl AIKOJIOTMHM. MeToipl SKOJOTHUECKUX —HCCIIEAO0BaHUI.
DKOJIOrn4ecKoe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OUTaHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIHAs, IOYBEHHAs, BHYTPHOPraHU3MEHHASL.

Okonorudeckue Gaxrtopsl. Knaccudukarms skomorundeckux (HakTopoB: aOHOTHUECKHE, OMOTHYECKHE H
aHTPOIOreHHbIe. J[eicTBIE SKOIOrnueckux (pakTopoB Ha OpPraHU3MBL

AobunoTnueckue (akTophl: CBET, TEMIEpaTypa, BiakHOCTh. DoroneproausM. IlprcnocodneHus opraHu3MoB
K JAeHCTBUIO abnoTHYecKHX (hakTopoB. bHomornueckne puTMBL

buornueckue pakropbl. Buabl 6MOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIHSI, XUI[HUIECTBO, CHMOMO3 U €ro
¢dopmel. [Tapasutusm, Kooneparus, MyTyaliu3M, KOMMEHCAIN3M (KBApTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadeHHEe OHOTHYECKMX B3aUMOJACHCTBHH MJIsl CYIIECTBOBAHUS OPraHW3MOB B IPHUPOAHBIX
coolrmiecTBax.

OKONOTMYECKUE XapaKTepUCTUKU momyisiuyd. OCHOBHBIE TIOKa3aTeNnu IOMyJSALHWH: YHUCICHHOCTb,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpALH. JJMHaAMIKa YUCICHHOCTH MOMYJISALUH U €€ PEeryIsIus.

JdemoncTpauun:

Hoptpersr: A. 'ymbomsar, K. @. Pynse, D. ['ekkens.

Tabmumer u  cxemsl: Kapta «lIpmpommpie 30HBI 3emmm», «Cpembl OOHTaHUS  OPTaHU3MOBY,
«®Poronepuonusm», «llomymsimum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYISIMNA HH(Y30pHU-TY(PETbKI»,
«[IueBrle ey .

JlaGopaTopHble U IPAKTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 3. «Mopdonormueckrie 0COOEHHOCTH PACTCHUH U3 Pa3HBIX MECT OOMTaHUM.

JlabopatopHas pabora Ne 4. «BrnustHEE CBETa Ha POCT U Pa3BUTHE YSPEHKOB KOJIEYCay.

[pakTryeckas padora Ne 2. «ITomcuéT MIOTHOCTH OIS Pa3HBIX BHIOB PACTCHUIN.

Tema 4. Cool1ecTBa ¥ YKOJOrH4eCKHE CHCTEMBbI.

Coo0rmecTBO OpraHu3MoB — 6morieH03. CTpyKTypbl OMoneHo3a: BUOBasl, IPOCTPAHCTBEHHAs, Tpoduaeckas
(rmmeBast). Bunpl-nomuHanTel. CBSI3U B OHOLIEHO3E.



DKonorudeckre CUcTeMbl (dKocucTeMbl). [loHsTHEe 00 3KocucTeMe M OuoreoreHose. DYHKIHOHAIbHBIC
KOMIIOHEHTBI 9KOCHCTEMbI: MPOAYLICHTHI, KOHCYMEHTBI, PeAyLeHTbl. KpyroBopoT BELIECTB M MOTOK SHEPrHU B
skocucreme. Tpodudeckue (MHIIEBBIE) YPOBHH 3KOocHcTeMbl. IluimeBble menu u ceTdn. OCHOBHBIE MOKa3aTeNlH
9KOCHCTEMBI: OHoMacca, MPOAYKIHM. DKOIOTHIECKUAE TTMPAMHIbL: MPOAYKIMH, YHCICHHOCTH, OroMacchl. CBoiicTBa
9KOCHCTEM: YCTOHUUBOCTD, CaMOpEryJsiiuys, pa3Butre. CyKieccusl.

[Ipuponublie s5KOCHCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO MIIN ITUPOKOJIUCTBEHHOTO JIeca.

AHTPOIOT€HHBIE YKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. bBHonOrmyeckoe M XO3sHCTBEHHOE
3HA4YEHHE arpoIKOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak ¢akTop ycToiuMBOCTH 3KOcHcTeM. CoxpaHEeHHe OMONIOrHYECKOro pa3HooOpas3us Ha
3emuie.

VYuenue B. U. Beprazckoro o 6uocdepe. ['panuribl, coctar u cTpykTypa Ouochepsl. JKuBoe BEIIeCTBO U €ro
¢ynxmu. OcobeHHOCTH OMOChEpHI Kak IN00aIbHON SKOCHUCTEMBI. J[MHaMuueckoe paBHOBECHE B 0OpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHYECKHE IIMKIBI JJIEMEHTOB (yrjiepoia, a3ora). 30HaJbHOCTh
ouocdepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Onochepe 3eMin. AHTPOIIOreHHbIE U3MEHEHHUs B Onocdepe. [100anbHbIe IKOIOrHUECKHe
poOJIEMBI.

CocymiecTBoBaHHE MpHUPOIBI U 4enoBedecTBa. CoxpaHeHHMe OMOpa3HOOOpa3Wsi Kak OCHOBA YCTOWYHMBOCTH
6uochepsr. OCHOBa pAIMOHATBHOTO YIPABICHUS MPHPOJHBIMH PECypCaMH W WX HCHOIb30BaHHe. JlOCTHKEHHS
OMOJIOTMU U OXpaHa MPHUPOJIBL

JemoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepuaackwuii.

Tabnuupt n cxemsl: «[lumeBble nenm», «buoreHo3: coctaB U CTpyKTypa», «lIpupomHsie coobimecTBay,
«Uernn nuranus», «Jkomoruueckas nupamuaay, «buochepa u denoek», «IKocMCTEMa MIMPOKOIMCTBEHHOTO
nmeca», «OKOCHCTeMa XBOHHOro jeca», «buomeHo3 Bomoéma», «ArporeHo3y», «lIpuMepHble aHTPOIIOTEHHBIE
BO3JICHCTBUS Ha NpUpoAy», «BakHellline HCTOUYHMKM 3arps3HEHUs BO3LyXa M TPYHTOBBIX BoI», «llouBa —
BaxkHeimas cocraBisiomas ouochepsn», «Dakropsl nerpaganuu 1mouB», «llapHukoBeiidi 3ddex», «DakTopbl
paZMoaKTUBHOrO 3arpsisHeHust Ouocdepb», «OOmEas crpykrypa Ouochepb», «PacnpocTpaHeHue XWU3HH B
ouochepe», «O30HOBBIH 3kpaH Ouochepbr», «Kpyrosopot yriepona B 6uochepe», «Kpyropopor a3ora B mpupoe».

OoOopynoBanue: Mojeb-anminkaius «TunudHeie OUOLEHO3bIY, Tepbdapuii «PacturenbHbie cooOIIeCTBaY,
komekimu «buornenosy», «Bpemurenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIBTYpP», TepOapuu U KOJUICKIIUH
pacTeHHMil M >KMBOTHBIX, IPHHAIJIEKALIME K PasHBIM OJKOJOTMYECKUM TpyNIaM OxHOro BuAa, KpacHas kuura
Poccuiickoii deneparyu, n300paxeHus OXpaHsIEMbIX BUIOB PACTEHHUI W KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHIA ITPOIT'PAMMBI 110 BUOJIOI'MA HA BA30OBOM YPOBHE
CPEJHEI'O OBIIIET'O OBPA30OBAHUA

Cormacno @I'OC COO, ycraHaBiaMBalOTCS TpPeOOBaHMS K pe3yJabTaTaM OCBOCHHS OOy4aronMMUCS
IIPOrpaMM CPEIHET0 O0IIero 00pa30BaHMs: JINYHOCTHBIM, METAIIPEAMETHBIM H MPEIMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHI

B crpykType JTMUHOCTHBIX pe3yJabTaTOB OCBOEHHUS IpeaMera «buomorusy BBIAENEHBI ClEIyIOLe
COCTaBJISIIOIIIME: OCO3HAaHWE OOyYaroUIMMHUCS pPOCCHUMCKON TPakAaHCKOM WIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENILHOCTH M CaMOOMPENENEHUI0, HAJIMYUEe MOTHBALMM K OOYYEHHIO OWOJIOTHH,
LieJIeHAPaBJICHHOE PAa3BUTHE BHYTPEHHHUX YOSKACHHUH JINYHOCTH Ha OCHOBE KITIOUEBBIX IEHHOCTEH M UCTOPHYECKUX
TpaJULUHA Pa3BUTHS OHOJIOIMYECKOrO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B
CBOEH JIEATENFHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, IPUCYIIMMU CHCTEMe OMOJIOTHUECKOro 00pa3oBaHus,
HaJIMYUE YKOJIOTHUECKOT0 MTPABOCO3HAHHMSI, CIIOCOOHOCTH CTaBHUTh LIENTN U CTPOUTH KM3HEHHBIE TUIaHEbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMs mpeamera «buomorust» nocTuralorcs B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBMM C TPAJAUIMOHHBIMM POCCUHCKMMH  COLMOKYJIBTYpPHBIMHU,
HUCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TPHHATHIMH B OOIIECTBE IMpaBWIaMH U HOPMaMH
TIOBEJIEHHSI M CITOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMUS, CAMOBOCITUTAHUSI M CAMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEH
MO3UIIUH JINYHOCTH, TATPHOTHU3MA, YBAXKEHUS K 3aKOHY U IPABONOPSAKY, YETIOBEKY TPYAa U CTaplIeMy ITOKOJIEHHUIO,
B3aMMHOI'O0 YBaXXCHMUs, 6epe>1<Horo OTHOLICHHUSA K KYJIBTYPHOMY HACI€AUIO U TpaaulusIM MHOI'OHAalIlMOHAJIBHOI'O
Hapozaa Poccuiickoit @eneparnuu, Ipupoae U OKpyXkKarouien cpene.

JIMgHOCTHBIE PEe3ynbTaThl OCBOCHUA yqe6Horo npeameTa «buonorusy JOJDKHBI OTpaKaTb TI'OTOBHOCTL U
CHOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTHYHOCTH, CUCTEMOM
HECHHOCTHBIX OpHCHTaHHﬁ, INNO3UTUBHBIX BHYTPECHHUX y6C)I()16HPII>II, COOTBETCTBYIOIUX TPaAUIIMOHHBIM HEHHOCTSIM
POCCHICKOro OOLIECTBA, PACIIMPEHHE JXM3HEHHOIO OIBITa M OMbITA JEATEIbHOCTH B MPOLECCE peann3aluu
OCHOBHBIX HalpaBJICHUH BOCIIUTATEIBHOMN IEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa’kIaHCKOro BOCIIMTAHUS:

cOopMUPOBAHHOCTD TPAXKIAHCKOH IMO3MIMU OOYYAIOIIETOCS KaK aKTUBHOIO M OTBETCTBEHHOI'O 4JIEHA
pOCCHICKOro 00I1ecTBa;

OCO3HAHHE CBOMX KOHCTHTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JAEATENbHOCTH INPHU CO3JaHUM YYEOHBIX IIPOCKTOB, PELICHUU
y4eOHBIX U [I03HABATENbHBIX 33714, BHITOTHEHUH OMOJIOTHYECKHUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH OINpENeNATh COOCTBEHHYIO ITO3UIMIO II0 OTHOLICHHWIO K SIBJIEHHMSM COBPEMEHHOH JKH3HH H
0OBSICHATE €€;

YMEHHE Y4YHUTHIBATH B CBOMX HEHCTBHAX HEOOXOOMMOCTH KOHCTPYKTHBHOTO B3aMMOACHCTBHUS JIIOZEH ¢
Pa3sHBIMH YOSKACHHUAMH, KyJIbTYPHBIMH LIEHHOCTSIMU U COLIATEHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHS Y4EOHBIX, IO3HABAaTENbHBIX U
HCCIIEOBATENbCKUX 337a4, YBaKUTEIBHOIO OTHOLICHHS K MHEHHIO ONIOHEHTOB NPH OOCY)KIEHHH CIOPHBIX
BOIIPOCOB OHOJIOTHYECKOTO COAEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM ESATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTh POCCUHCKOM I'PakKJAHCKON MIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY HapoO#y,
YyBCTBA OTBETCTBEHHOCTU nepen PonuHO#, ropaoctu 3a cBod Kpai, cBOKO PoauHy, CBOW SI3BIK M KYJBTYpY,
IIPOIIIOE M HACTOSIEE MHOTOHALMOHAIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEOWIO M MaMSATHHKAM HPHUPOABI, NOCTHXeHHAM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJIQJ POCCHHUCKUX YJYEHBIX B CTAHOBJICHHME M PAa3BUTHE OHMOJIOTWH, TTOHUMAHUS
3HA4YEHMs OMOIOTUH B IO3HAHMH 3aKOHOB ITPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO O0IIECTBa;

npeitHas yoexx 1€HHOCTh, TOTOBHOCTH K CIY)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cyap0y;

3) IyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOr0 Hapoaa;

cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYalMIO W TPHHHMAaTh OCO3HAHHBIE PEIICHWS, OPHEHTHPYSICh HAa MOpaJbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIA/Ia B IOCTPOCHNE YCTOMIMBOTO OYIIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DOIUTENSAM, CO3JAHHI0 CEMbH HA OCHOBE OCO3HAHHOIO MPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPaJULIUsAMU HaponoB Poccuy;

4) 3CTETUYECKOr0 BOCIIMTAHMS

9CTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOI'0 M TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA,
Tpyna, OOIIECTBEHHBIX OTHOLICHHIH;

TIOHMMAaHKEe YMOLMOHAJIBHOTIO BO3/IEHCTBHUS KUBOI NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE NPOSBIATH KaueCTBa TBOPUYECKON
JINYHOCTH;

5) ¢usuyeckoro BocnuTaHWSA, G(OPMHUPOBAHUS KYJABTYPbI 3[A0POBbSI M 3MOLMOHAJIBHOIO
OJaronosyyus:

MIOHMMaHNe ¥ peayu3alys 3J0poBoro um Oe3omacHoro obpasza XH3HH (340pOBOE NUTAaHHUE, COONIOICHUE
TMTHEHWYECKUX TPaBWI M HOPM, COANaHCUPOBAHHBIM PEXHM 3aHATHA M OTJbIXa, peryisipHas ¢u3ndeckas
AKTHBHOCTbB), OEpEeXHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOUICHHS K COOCTBEHHOMY (H3MYECKOMY H
NICUXUYECKOMY 37I0pPOBBIO;

NOHMMaHHE IIEHHOCTH ITPaBWJI UHIUBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30IMacHOr0 TOBEJCHUS B CUTYAIHsX,
YTPOXKAIOLIUX 3IOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHME TIOCIEJNCTBUH M HENPHUATHS BPEIHBIX IPHUBBIUEK (YIOTPEOJEHUSI alKorolyis, HapKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K QKTHBHOH JIESTENbHOCTH TEXHOJIOTMYECKOW M COLMANILHOM HaNpaBlIEHHOCTH, CIOCOOHOCTD
WHUIIMUPOBATD, INTAHUPOBATH U CAMOCTOSTEJIbHO BBINIOJIHATH TaKyl0 NEATEIIbHOCTD,

UHTEpeC K pa3sIMuHbIM cepaM MpoeccrOoHANBLHOM AesSTeTbHOCTH, YMEHHE COBEPILATh OCO3HAHHBII BHIOOP
Oymyuied nmpodecchu M pearn3oBbIBaTh COOCTBEHHBIE KH3HEHHBIE IIaHbI;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHHUIO U CaMOOOPa30BAHMIO HA IIPOTSHKCHUH BCEH KU3HHU;

7) 3K0JI0rH4eCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LeJIecO00pa3sHoe OTHONIEHHE K IMPUPOAE KaK HCTOYHHMKY JKM3HM Ha 3emie, OCHOBE e&
CYIIIECTBOBAHUS;

HOBBILIEHHE YPOBHS SKOJIOTHYECKON KYIbTYpHI: IPUOOPETEHHE ONbITA [UIAHUPOBAHMUS HOCTYIIKOB U OLCHKH
HX BO3MOKHBIX IIOCIIEICTBUM AJIs1 OKPY>KAIOLIEH CPEbL;

OCO3HaHHE INI00ATIBHOT0 XapakTepa SKOJIOIHIEeCKHX MPOOIeM U IIyTel MX PeIIeHUs;

CIIOCOOHOCTH HCIIONB30BaTh MPHOOpETaeMble NMPHU M3YYSHUH OHOJIOTMH 3HAHWS M YMEHHUS NPH peLIeHHH
npo0jeM, CBS3aHHBIX C PAlMOHAIBHBIM IIPHUPOAOINONB30BaHHEM (COONMIONEHHE NpaBWI MOBEIACHHWS B IPHPOIE,
HaIpaBJICHHBIX HAa COXPAHEHHE PaBHOBECHS B SKOCHUCTEMAX, OXpaHy BHIOB, IKOCHUCTEM, OHochepbl);

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCAIIMX BpEl OKpYXaloUlel NpUPOJHOM Cpele, YyMEHHE
MPOTHO3UPOBATH HEONATONPHUATHBIE SKOIOTHYECKUE MTOCIENCTBUS IPEANPUHIMAEMbIX NSHCTBHI U MPeNOTBPalIaTh
ux;

HaJIMYUE PAa3BUTOIO SKOJOTMYECKOI'0 MBIIUICHHS, 3KOJIOTMYECKOM KyIbTYpHI, OIbBITA AEATEIbHOCTH
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHHSA PYKOBOACTBOBAThCS HMMH B IIO3HABATEIbHOH, KOMMYHMKATHBHOM H
COLIMAJIBHON TIPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTHUYECKON AEATEINbHOCTH SKOIOTHUECKON HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c()OpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BHTHS HAayKH
OOIIECTBEHHONW NPAaKTUKH, OCHOBAHHOIO HA JWANOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MeECTa B
MIONMKYIBTYPHOM MHPE;

COBEPIIEHCTBOBAHME SI3BIKOBOM M YNTATENBCKON KYJIBTYPHI KaK CPEACTBA B3aUMOACHCTBHUS MEXIY JTIOJbMHA
1 TIO3HAHUS MUPa;

MOHNUMaHUe Crenu(ukn OMONIOrMH Kak HayKH, OCO3HAaHMS €€ poin B (DOPMHUPOBAHMH PAIMOHAIBEHOTO
HAyYHOT'O MBIIUICHNUS, CO3JaHUM IIEIOCTHOTO IPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AWHCTBE MPHUPOJIBI,
YeJoBeKa M OOIIeCTBa, B MO3HAHWH MPUPOJHBIX 3aKOHOMEPHOCTEH M PEeIIeHUH MPOOJIEeM COXPaHEHUs MPUPOJHOTO
PaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OWOJIOTMH /ISl COBPEMEHHOM NMBIIM3AaIWK: OOECIeueHHs HOBOTO YPOBHS
Pa3BUTHSI MEIUIMHBI, CO3JaHHE NEPCIEKTHBHBIX OWOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PEeCypcHBIE IPOOIIEMBI
Pa3BUTHSI YEIOBEUECTBA, IIOMCKA MyTEeH BBIXO/A U3 TTI00ATBHBIX SKOIOTHYECKHUX MPOOIeM 1 00ecTiedeH s Iepexosia



K YCTOHYMBOMY pa3BHUTHIO, PallOHAIBLHOMY HCIIOJIB30BAHUIO IPHUPOIHBIX pPECypcoB M (POPMHPOBAHMIO HOBBIX
CTaHJAPTOB JKU3HU;

3aMHTEPECOBAaHHOCTh B IIOJNyYEHUHM OHOJIOTMYECKUX 3HAHMH B LENSAX IOBBINICHHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAJIBHOM TPaMOTHOCTH OOYYaroluxcs,
(bopMupyemMoii Ipu U3y4eHNH ONOIOTHH;

MOHMMaHHE CYINIHOCTH METOJOB II03HAaHHs, MWCIOIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
WCIIONIb30BaTh MOJIydaeMble 3HAHUS JJIsl aHAJIM3a M OOBSCHEHHS SIBICHUI OKPY)KAIOIIEro MUpa U MPOHCXOISIIINX B
HEM M3MEHEHHH, YMEHHUE JieJaTh 00OCHOBAHHBIE 3aK/IIOYEHHS Ha OCHOBE HAYYHBIX (DaKTOB M UMEFOIMXCS JaHHBIX C
LIEITBIO MTOTYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTD CaMOCTOSITEIFHO HCIIONB30BaTh OMONOTMUECKIE 3HAHUS /ISl PelleHus] po0JeM B pealibHbIX
KU3HCHHBIX CHTYaIUsiX;

OCO3HaHHWE LEHHOCTH HAay4YHOH  JEATENbHOCTH, TOTOBHOCTH  OCYIIECTBIATH  MPOCKTHYIO H
HCCIIEIOBATENBCKYIO AESTEIbHOCTh HHANBUIYAILHO U B TPYIIIE;

TOTOBHOCTB M CITIOCOOHOCTB K HENPEPhIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY TOJIY4EHHUIO
HOBBIX 3HaHHH IO OMOJIOTHY B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpellMeTHble PE3YIbTAaThl OCBOCHUA y'-Ie6HOFO npeameTa «buosorus» BKIIOYAIOT: 3HAYUMBbIC JJIIsL
(hOpMHUPOBaHUST MUPOBO33PEHHST 00YUAIOIIUXCSI MEKIUCIUIIIIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHayYHbIE MOHSTHS,
OTpa)kalollye IEJOCTHOCTh HAayYHOH KapTUHBI MHpa W CHEUU(HKY METOMOB IO3HAHMS, HCIONb3YEMbIX B
€CTECTBEHHBIX HayKaX (BEIECTBO, JHEPrus, SIBJICHHE, NPOIECC, CUCTeMa, HAy4HbIH (DaKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeJOBaHHE, HAOIIONeHne, W3MEpEeHHe, OSKCIHEPHUMEHT W JAPYIuX),
YHUBEpCabHbIe YydeOHble AeHCTBUs (TTO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYNISATHBHBIC), 00ECIIEYMBAIOIINE
¢dbopMupoBanue (QYHKIMOHAIBHOM T'PaMOTHOCTH M COLMAIBHOM KOMIIETEHIIMM OOYYalolIMXCs, CIIOCOOHOCTh
00y4JaronyXxcsl UCIOIb30BaTh OCBOSHHBIE MEKAWCLMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHHUBEPCAJIbHBIC
y4eOHbIe IeHCTBUS B O3HABATEIBHON U COLIMAILHOM MPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OCBOSHHUS IPOIPaMMBI CPEIHEr0 O0IIero 00pa3oBaHus JOIKHBI OTPaXKaTh:

OByajieHue YHUBEPCAIbHBIMH Y4eGHBIMH N03HABATEJbHBIMH AeiiCTBHSIMM:

1) 6azoBble JIOrHYecKUe AeiCTBHS:

CaMOCTOATEIBHO (POPMYIUPOBATH U aKTYaJIM3UPOBATh NPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIONB30BaTh MPU OCBOCHUH 3HAHMI NPHUEMBI JIOTMYECKOTO MBIIUICHUS (AHANIHW3a, CHHTE3a, CPAaBHEHHMS,
knaccudukanmu, o0OOIIEHNUs), PACKPBIBATH CMBICT OHOJOTMYECKMX TMOHATHH (BBIICISATh HMX XapaKTepHbIE
NPU3HAKH, YCTAaHABJINBATH CBSI3H C APYTHMH MOHATHAMH);

ONpeNeNATh LeNN NeTeIbHOCTH, 3a4aBasi apaMeTphl U KPUTEPHU MX TOCTH)KCHHUS, COOTHOCUTD PE3yIIbTAThI
JEATENFHOCTH C TOCTABJICHHBIMH LIEIISIMU;

HCIIONB30BAaTh OUOIOTMYECKHE MTOHATHUS U1 O0BSICHEHNUS (haKTOB M SIBICHUH KUBOW IPUPOLIBI;

CTPOMTH JIOTHYECKHE PACcCyXIeHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, [0 AHAIOTHMH), BBIABIATH
3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMATPHBAEMBIX SIBJICHHSX, (OPMYIHPOBATH BHIBOJBI U 3aKIFOUCHHS;

NPUMEHATh CXEMHO-MOJIENBHBIE CPEeNCTBA JUIS IIPEACTABICHUS CYIIECTBEHHBIX CBS3€Hl M OTHOIICHWHA B
H3y4aeMBbIX OHOJIOTHYECKHX OOBEKTaX, a TaKKe IMPOTHBOPEYMI pasHOro pona, BBHIABICHHBIX B Pa3IHMYHBIX
HH(OPMAIMOHHBIX UCTOYHHKAX;

paspabaTeiBaTh IUIAH pEIUEHHS TNPoOJIeMbl ¢ Y4ETOM aHalu3a MMEIOIIUXCS MAaTepPHANbHBIX U
HeMaTepHaJbHBIX PECYPCOB;

BHOCHTHb KOPPEKTUBBI B JAESATENHHOCTH, OLCHHBATH COOTBETCTBHE PE3YJIBTATOB LEJSM, OLEHHUBATH PUCKU
MIOCIIEZICTBHH JIEATETBHOCTH;

KOOpPIMHUPOBATh M BBINONHATE PAa0OTy B YCIOBHSX PEAbHOTO, BUPTYaIbHOTO M KOMOHHHPOBaHHOT'O
B3aUMOMCHCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHHHU KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIbCKHIE ICHCTBHS

BJaJIeTh HAaBBIKAMH y4eOHO-HCCIEOBATEIBCKOW M IPOEKTHOW JESTeNbHOCTH, HAaBBIKAMH pa3pelIeHHs
npo0ieM, COCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIHbHOMY MOMCKY METOJOB PEIICHUs MPaKTHYCCKHX 3alad,
NPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHHS;



WCIIONIb30BaTh PAa3JIMUHBIE BHIBI JIESITEIBHOCTH II0 IOIYYEHHIO HOBOTO 3HAHWS, €r0 HMHTEpIIpPETalvy,
NpeoOpa30oBaHUI0 M NPHMEHEHHIO B YUEOHBIX CHTYallUsiX, B TOM YHCJE NPU CO3JAaHWU Y4eOHBIX M COLMAJIBHBIX
MIPOEKTOB;

($bopMHpOBaTh HAYYHBIM THUI MBIIUIEHWS, BJAJETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBHIMH TOHSATHUSIMH H
METOJIaMH;

CTaBUTb M (HOPMYIHPOBAaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIbHOM NEATENBHOCTH M JKU3HEHHBIX
CUTYaLUsIX;

BBISIBIISITH NTPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUIaTh THIIOTE3Y €€ peleHus,
HaXOJIUTh apTyMEHTHI IS J0Ka3aTelbCTBA CBOMX YTBEPIKICHH, 3a/1aBaTh ITapaMeTphl U KPUTEPUH PELICHUS;

aHAJM3WPOBATh TIONyYeHHBIE B XOJE peIIeHHs 3aJadd pe3yibTaTbl, KPUTHYECKH OIEHWBaTh UX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlHsM, OLIEHUBATh IIPHOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IeJICHANIPABIEHHBIH TOMCK MEPEHOCca CPEJICTB U CIIOCOOOB ACHCTBHS B MPO(PECCHOHAIBHYIO
cpeny;

YMETh NEPEHOCUTH 3HaHHS B [I03HABATEIBHYIO U ITPAKTHYECKYIO 00JIaCTH JKU3HEEATENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJJBUTaTh HOBBIE WJIEH, NpeJiaraTb OpUrHHAJIbHBIEC MOAXObl U PEUICHHs, CTABUTh NPOOJIEMbI M 33Ja4H,
JIOITYCKAIOIIHE aJlbTEePHATUBHBIE PELICHHS.

3) padora ¢ undopmanmeii:

OPHMEHTHUPOBATHCS B PA3TUYHBIX HCTOUHUKAX HH(POPMAIHMHU (TEKCTE Y4eOHOT0 OCOOMsl, HAyYHO-TIOMYJISIPHOM
JUTEpaType, OWOJOTMYECKUX CJIOBAapsSX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHere),
aHaJIM3UPOBaTh HWH(OPMALMIO pa3UYHBIX BWAOB M (OPM MpEJCTaBICHHs, KPUTHYECKH OICHUBATh o€
JIOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

(dbopMynMpoBaTh 3ampockl M MPUMEHSTH pa3lUYHbIE METOJbl NPU TOMCKE M OTOOpE OHOJOrMYeCcKOM
uHbopManuK, He0OXOJUMOMN JIJIsI BBIMTOIHEHHS y4eOHbBIX 3a71a4;

HpHOOpeTaTh OIBIT MCIOIb30BaHUSA MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPLIEHCTBOBAThH
KYJIbTYpPY aKTHUBHOTO MCIIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATEIBHO BBIOMPATh ONTUMANBHYIO (OpPMY NPEACTABIEHHSA OMOJIOTMYECKOW MH(OpMAIMU (CXEMBI,
rpaduky, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAYUYHBIH $3bIK B KauecTBE CpeAcTBa IMpu pabore ¢ Ouosornueckoil uHpopmalmei:
NPUMEHATh XUMHYECKHe, (GHU3MYECKHe M MaTeMaTHYeCKHe 3HaKM M CHMBOIBI, (OpMynbl, abOpeBHATypy,
HOMEHKJIATYpPY, UCIIOIb30BaTh U IPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATJISIHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHUS U 3aIIUTHI HHPOPMALNH, HHYOPMALMOHHON 0e30MIaCHOCTH JIMYHOCTH.

OsJjajeHne yHUBepCcaIbHBIMH KOMMYHHKATHBHBIMH JefiCTBUSIMH:

1) obmenue:

OCYILECTBIIATE KOMMYHHKALIMK BO BCeX chepax >KU3HHU, aKTHBHO YJacTBOBATh B AUAJIOTe MU AUCKYCCHH 110
CYIIECTBY 00CYyk1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYXJIEHHUS OTHOCHUTENILHO BBINOIHEHUS
IpeAgaraeMoi 3aaud, YYUTBIBATh MHTEPECHl M COIVIACOBAHHOCTh MO3UIMN APYTMX YJYaCTHUKOB [Hajora WM
JIICKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbBIE CPECTBA OOIIEHNS, TOHUMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB, NIPEATIOCHUIOK
BO3HHKHOBEHHS KOH()INKTHBIX CUTYaLlH, YMETh CMAT4aTh KOH()IMKTHI U BECTH [IEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CHOcOOaMH OOIIEHWS M B3aWMOICHCTBHA, MOHMMATh HAMEPEHMS APYTHX JIIOAEH,
MIPOSBIIITH YBAXKUTENBHOE OTHOLICHNE K COOECEIHUKY M B KOPPEKTHOH (hopMe (popMynnpoBaTh CBOM BO3PAKEHNS;

Ppa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCTIOJIb30BAHUEM S3BIKOBBIX CPEIICTB.

2) cOBMeCTHAsl AeSITETbHOCTD:

MOHUMAaTh W WCIIONB30BaTh MPEHMYIIECTBA KOMAHAHOW M WHIMBHIYaJbHOH paOOTBI TPH pEUIeHUH
OMONIOTHYECKON TPOOIIeMBI, 000CHOBEIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBEIX (pOpM B3aMMOIEHCTBUS TPH
penreHnn yaeOHOM 3a1a4u;

BBEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX ICHCTBHI C Y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJIOT0 WICHA KONJIEKTUBA,

MIPUHAMATh IIEJIM COBMECTHOW JIEATENbHOCTH, OpPTaHH30BBIBATH M KOOPAMHHUPOBATh AEHCTBHA MO €&
JMOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUHA, PACIPENeNsiTh PONd C yIETOM MHEHHH YYaCTHHKOB, OOCYXKIATh
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4yeCTBO CBOET0 BKJIAJAa W KaKIOr0 YYacTHHKa KOMaHIABI B OOIIMHA pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;



Ipe/yiaraTh HOBBIE IPOEKTHI, OLEHUBATH HIECH C IO3MIUHM HOBH3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKOH
3HAYNMOCTH;

OCYIIECTBIISTH IIO3UTUBHOE CTPATETUUECKOE MOBE/ICHHUE B PA3IIMYHBIX CUTYAIHSX, IPOSBIISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUINATHBHBIM.

OBgjageHne yHUBEPCATbHBIMH PeryJIATHBHBIMH AeHCTBUSIMMU:

1) camoopranu3amms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIIBICHHUS MPOOJIEM M MX PEIICHHs B JKU3HEHHBIX M y4eOHBIX
CUTYaLUsIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHWH LIENIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JIECHCTBUSIX U
MOCTYTIKaX 110 OTHOIIEHHIO K KUBOW IPUPOJIE, CBOEMY 370POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO ~ OCYIIECTBJISITH [TO3HABATEIBHYIO JIEATENBHOCTD, BBUIBISTH IIPOOJIEMBI, CTaBUTh |
(opMynrpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON IESTENEHOCTH U KM3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHHs NMPOOJIEMBbI ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MpeANOoYTeHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y9eOHOI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

Jie7IaTh OCO3HAHHBIN BBIOOp, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OMBIT;

CIOCcOOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IIMPOKOM SPYIUIMU B PAa3HBIX OOJIACTSAX 3HAHHH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeNbHbIN M KyIbTYPHbIH ypOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCHUTH KOPPEKTHBBI B JESTENLHOCTh, OIIEHHMBATh COOTBETCTBHE
pe3yabTaTOB LIENSAM;

BJIaJICTh HABBIKAMU TI03HABATENLHON pepiIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX
NPOIIECCOB, MX DPE3YJIbTATOB M OCHOBAHWIA, MCIIONB30BaTh NPUEMBI pediieKCUH Ul OLCHKH CUTYaluH, BbIOOpa
BEPHOT'0 PELICHUS;

yYMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX IIPU aHAIN3€E Pe3yIbTaToB JEATEIIbHOCTY;

3) npuHsiTHE cefs1 U APYTUX:

HPUHUMATh ce0sl, IOHNMask CBOU HEOCTATKH M JOCTOMHCTBA;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX [IPU aHAIN3€E Pe3yIbTaToB JEATEIbHOCTY;

IPU3HABATh CBOE MPABO U MPABO JIPYrHX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP € ITO3UIMH APYTOT0 YeIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmetnsie pe3ynpTathl ocBoeHHs mporpaMmbl COO mo Ouonormu Ha 0a30BOM YpPOBHE BKIIFOYAOT
crienuduyeckue i ydeOHoro mpeamera «bHONOTHsS» HaydHble 3HAHHS, YMEHHS M CIIOCOOBI IEHCTBHH 110
OCBOCHHUIO, MHTEPIIPETALIMU M NPEoOpa3OBAHUIO 3HAHWI, BHABI JNEATEIFHOCTH MO IIOTYYCHHIO HOBOTO 3HAHHS H
NPUMEHEHHIO 3HAHUH B PAa3NIMYHBIX YYeOHBIX CHTYalUsX, a TAKOKe B PEabHBIX KU3HEHHBIX CHTYallUsX, CBI3aHHBIX
¢ 6uosorueii. B mporpamMme mpenMeTHbIE pe3yabTaThl IPEACTABIEHBI [0 ToiaM 00Y4eHUS.

[penmeTHBIe pe3yabTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10 Kracce NOIKHBI OTPaXKaTh:

copMUPOBaHHOCTE 3HAHHI O MeCTe M POJIM OMOJIOTUH B CHCTEME HAYYHOI'O 3HAHHMS €CTECTBEHHBIX HAYK, B
(OpMHPOBaHHN COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKIAle
POCCHICKHX M 3apyOeXKHBIX Y4EHBIX-OMOJIOTOB B pa3BHTHE OHONOTHH, (HPYHKIHOHAIBFHOH IPAaMOTHOCTH YelIOBEKa
JUTS pELeHUs )KU3HEHHBIX 3a71a4;

YMEHHE pacKphIBaTh COICP)KAHUE OHMOIOTHYECKHMX TEPMHHOB M TOHATHH: JKU3Hb, KIETKA, OPraHH3M,
MeTabonm3M (0OMEH BEIIECTB W TPEBpAIlleHHE SHEPTHH), TOMEOCTa3 (caMOperyysIus), ypOBHEBas OpraHU3aIns
KHBBIX CHCTEM, CAMOBOCIIPOU3BENICHHE (PENPOAYKIHS), HACTIECACTBEHHOCTh, H3MEHYNBOCTD, POCT U Pa3BUTHE;

YMEHHE U3Jlaratb OMOJOTHYECKHE TEOpHH (KIETOYHas, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAS JI0rMa
MoJNeKyJsipHO# Ouomorun), 3akoHel (I. Mennens, T. Moprana, H. V. BaBmnoBa) m yueHms (0 LEHTpax
MHOrooOpasusi W TPOMCXOXKAEHHS KyIbTYpHBIX pacteHnid H. WM. BaswioBa), onpenensiTe TpaHUIBl HX
TIPUMEHUMOCTH K >KHBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJIaMH HAyJHOTO MO3HAHHUS B OMOJOTWH: HAOIIONEHHE M OMHCaHHE KUBBIX CHCTEM,
TIPOLIECCOB M SIBJICHUH, OpPraHM3alMs W IPOBEICHHE OMOJIOrMYecKOro HKCIIEPUMEHTA, BBIIBIDKCHHE THITOTE3HI,



BBISBIICHHEC 3aBHCHMOCTH MEXIY HCCICIyeMbIMU BeIMYMHAMH, OOBSICHEHHE TONYYECHHBIX pe3y/IbTaTOB,
UCIIONB30BAaHHBIX HAYYHBIX TOHSATHI, TEOPHH W 3aKOHOB, YMEHHE JeNaTh BBIBOIbI HA OCHOBAHHMH ITOJYYEHHBIX
PE3yIbTATOB;

YMEHHUE BBIICIATh CYLICCTBEHHbIC MPHU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPUOT, OMHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH TMPOLECCOB: OOMEHA BEUICCTB W NPEBPALICHHUS JHEPTUH B KIIETKE,
(OoTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, MeiH03a, OIUIOJ0TBOPEHUS,
Pa3MHOXXEHUS, HHIUBUAYATbHOTO Pa3BUTHsI OpraHi3Ma (OHTOreHE3);

YMEHHE TPHUMEHSITh MONYyYCHHbIC 3HAHMS JUIsl OOBSICHEHHS OHOJOTMUECKHX MPOLECCOB W SBICHHUM, VI
MPUHATHS TPAKTHYECKUX PEIICHUN B MOBCEHEBHOW KU3HHU C B0 00ecTeueHUs] 0€30MacHOCTH CBOETO 370POBbSI
1 3710pOBBSI OKPY’KAIOIIHX JIFO/IEH, COONIOIEHNs] HOPM TPaMOTHOTO TOBEJCHHUS B OKpY)KAaIOIIEH NPHUPOIHON cpee,
MOHMMaHHEe HEOOXOJAUMOCTH HCIONb30BAaHUS JIOCTH)KCHUH COBPEMEHHOW OWONOTMH W OWOTEXHOJOTHH ISt
PalHOHAIBHOTO MPUPO/IONOIb30BAHHUS;

YMEHHE peliaTh dJIEMEHTApPHbIC TCHETUYECKUE 3a1aUl HA MOHO- U TUTHOPUIHOE CKPEIMBaHKE, CIICTUICHHOE
HACJeI0BaHKE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUTS MPENCKAa3aHusl HACIIEMOBAHMUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIONHATH JTAOOPATOPHBIE M MPAKTHUECKHE paboThl, COOMIOAATh MpaBuia Mpu paboTe ¢ y4eOHBIM U
71200paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYCCKH OIICHHBATh W HWHTEPIPETUPOBATh HH(OPMAIUIO OHOIOrMYECKOr0 COJEpKaHMS,
BKJIFOUAIOIIYIO IICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBa MAacCOBOW MH(pOpPMAILUH, HAYIHO-
MOIYJIAPHBIC MaTepI/IaJ'II)I), OTUYCCKHUE ACIICKTBI COBPEMCHHBIX HCCJ’IC}IOBaHHﬁ B 6I/IO.]'IOFI/II/I, MCOUIMHE,
OMOTEXHOIOTHH;

yMEHHE CO03/laBaTb COOCTBEHHbIE TIMChbMEHHBIE M YCTHBIE COOOLICHUs, 0000mas OHONOTHYECKYIO
I/IH(bOpMaI_[I/I}O N3 HECKOJIbKUX UCTOYHUKOB, I'PAMOTHO UCIIOJIb30BaTh MOHATHUNHBIN armnapar 6I/IOJ'IOFI/II/I.

[IpenmeTHbIe pe3yNbTaThl OCBOEHHS ydeOHOro npeamera «buonorus» ¢ 11 kiacce NOMKHBI OTPaXKaTh:

chopMHUPOBAHHOCTD 3HAHUI O MECTE U POITH OHOJOTHH B CHCTEME HAYYHOI'O 3HAHHS €CTECTBCHHBIX HAYK, B
(OpMHUPOBAaHUU COBPEMEHHOH €CTECTBEHHO-HAy4HOH KapTHHBI MHpa W HAy4HOTO MHPOBO33PCHHs, O BKIane
POCCHHCKHMX M 3apyOeXHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE OHMONOrHHM, (HYHKIMOHAIBHOM IPaMOTHOCTH 4YelIOBEKa
JUIs pELleHNs )KU3HEHHBIX 3a71a4;

YMEHHE DPACKpBIBaTh COACP)KAHUE OUOJOrMYECKHX TEPMHUHOB M HOHSATHIH: BHA, HOMYJIALMsA, TeHO(QOHI,
SBOJIIOLMS, ABWXKYIIME CHIBL ((akTopsl) HBOJIOLUM, IPHUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHMUE,
9KOJIOTHYECKHe (HaKTOPhI, HKOCHCTEMA, HMPOAYLEHTHI, KOHCYMEHTbI, PEAYLEHTHI, LEMH MUTAHUs, SKOJIOTHYecKas
nupamu/Ia, Ouoreorenos, orocdepa;

YMEHHE H3JIarath OWOJIOTHYEcKHe TeopuH (IBomolmoHHas Teopus Y. [lapBuHa, CHHTETHYECKas TEOpHs
SBOJIIOLIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apozmpimieBoro cxoxcrBa K. M. bopa, yepemoBaHus TINIaBHBIX
HarnpaBiieHuit u myreit sBomorun A. H. CeBepiioBa, yuenus o ouocdepe B. . Bepnazckoro), onpenesnsite rpaHULIbI
UX IIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4HOI'O IO3HAHUS B OWOJIOTMH: HaOJIIOJCHHE M ONHMCAHUE JKUBBIX CHCTEM,
NPOLIECCOB M SIBJICHWH, OpraHHM3alis M HPOBeJEeHHE OHOJIOTHYECKOTrO SKCIEPUMEHTA, BBIABIDKEHHE THIIOTE3bI,
BBISBIICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMU BeIMYMHAMH, OOBSACHEHHE TIIONYYSHHBIX pPEe3yJbTaToB,
UCIIONB30BAaHHBIX HAyYHBIX IOHSTHI, TEOPHH M 3aKOHOB, YMEHHE JelaTh BBIBOIBI HA OCHOBAaHHMH ITOJYYEHHBIX
Pe3yIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOSHUS OMONOTMYECKHX OOBEKTOB: BHIOB, MOITYJIALIHM,
NPOAYLIEHTOB, KOHCYMEHTOB, pEOYLEHTOB, OHOIreOleHO30B W  DKOCHCTEM, OCOOEHHOCTH  IIPOLIECCOB:
HACJIEICTBEHHOH HM3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BHIOOOpa30BaHHMS, MPUCIIOCOOIEHHOCTH OPraHU3MOB,
JeHCTBHS JKOJOTHYECKHX (PaKTOPOB Ha OpPraHW3MBI, IIEPEHOCAa BEHIECTB W IOTOKA JHEPTHU B JKOCHCTEMaXx,
AQHTPOIIOTCHHBIX M3MEHEHUH B 9KOCHCTEMaX CBOSH MECTHOCTH, KPYrOBOPOTA BEIECTB U OHOr€OXMMHYECKUX LIUKIIOB
B Omocdepe;

YMEHHE TPUMEHATH IMOJTYYeHHbIE 3HAHHS Ul OOBSCHEHUS OWOJNIOTMYECKHX INPOIECCOB M SBICHHH, IS
NPUHATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHON KHU3HH C LETbI0 o0ecriedeHrsl 0€30MacHOCTH CBOETO 37I0POBBS
U 3JI0pPOBBSI OKPY)KAIOIIHX JIIOACH, COOMIONCHUSI HOPM IPaMOTHOI'O TOBEICHUS B OKPY)KAIOIIEeH PUPOTHOH cpere,
MOHMMaHHe HEeOOXOAWMOCTH WCIIONB30BAaHUS JIOCTWKEHHWH COBPEMEHHOW OWONIOTMH Ul PAIMOHAJIBHOTO
TIPUPOJIOTIONB30BaHHS;

YMEHHE pelIaTh dJIeMEHTapHble OHOJIOTHYESCKHE 3aJa4H, COCTABIISATh CXEMbI IEPEHOCA BEIISCTB M YHEPTUH B
9KOCHCTeMaXx (IETH MTUTaHMs);



YMEHHE BHITIONHATH JIAOOPATOPHBIC U MPAKTUYECKHE pabOThI, COOMIOAATE MpaBmIa P paboTe ¢ y4eOHBIM U
71200paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECCKH OICHHBAaTh W HWHTEPIPETHPOBATh HH(OPMAIMIO OHONOHYECKOr0 COICpIKAHMUS,
BKJIFOYAIOIIYIO TICEBAOHAYYHbBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBA MAacCOBOH HH(pOpMANUH, HAYYHO-
MOMYJSIPHBIE MAaTEPHAITBI), PACCMATPUBATh TIIOOANBHBIC 3KOJIOrMUecKUue MPoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH
0 OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC IMCHbMECHHBIC U YCTHBIC COOOIICHHUS, 0000mIass OHOJIOTHYECKYIO
HH(OOPMAIINIO U3 HECKOIBKHUX UCTOYHHKOB, TPAMOTHO HUCIIONb30BATh MOHATHIHHBIN armapaT OHONIOrHH.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/iesioB U TEM (uudpoBbie)
n/n MPOrpaMMbI Bcero Konrpoatusie Tpaxueciue o0pa3oBaTeIbHBIE
padoTsI padoTsl pecypesi
Bbubaunoreka [JOK
! buosorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M UX OpraHU3AIUSL 1 Bubmoreica LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUUECKHUI COCTaB U CTPOCHUE KIETKU 8 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292
4 JKuszHenearenbHOCTh KIIETKU 6 bubmmotexa OK
https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHNE U MHIMBHUYaJIbHOE PAa3BUTHE 5 1 bubnunorexa [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCT M K3MEHYHMBOCTh 8 15 bubanoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3smMoB. OCHOBBI 3 bubanoreka [JOK
OUOTEXHOIOTHI https://m.edsoo.ru/7f41c292
8 Pe3sepBHOE Bpemst 1 BuGamorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KonuyecTBo 4acoB
HaumeHoBaHMe pa3/iejioB U TEM DuekTpoHHbIE (HU(PPOBLIE)
Ne ni/m KonTpoJabhsbie IIpakTnuyeckue
MPOrpaMMbI Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 DBOIIONMOHHAS OHOIOTHS 9 1 bubamorexa LIOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHUE U pa3BUTHE )KU3HU Ha 9 05 bubanoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbubaunoreka [JOK
3 O 5 1
PTAH3MEL 1 OKpYXAioriad cpelia https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U YKOTOTUICCKHE CHCTEMBI 9 bubamorexa LIOK
H . https://m.edsoo.ru/7f41cc74
bubaunoreka [JOK
P 2
> CICPBHOC Bpentd https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 25
MNOYPOUHOE INIJIAHUPOBAHUE
10 KUIACC
™ KosnuyecTBO 4acos Jlata DJyiekTpoHHbIe U} POBbIE
, Tema ypoxa Koutpoabubie | IpakTuueckue oGpa3oBaTebHbIE
n/n Bcero H3y4eHust
padoThI padoThI pecypcbl
1 Buonorus B cucreme Hayk 1 Bubmmorexa [IOK



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

https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

Mertoapl To3HaHUSA KUBOM PUPOIBL.
[pakriueckas padora Ne 1 «Vcnonb3oBanue

Bbubaunoreka [JOK

2 Pa3IMYHBIX METOJIOB MPH U3yIEHHH 05 https://m.edso0.ru/863e6122
OUOIOrUYECKUX 00BEKTOBY
3 buonoruueckue cuctemsl, IPOIECCH U UX bubaunoreka [JOK
H3yUeHHe https://m.edsoo.ru/863e6564
4 XUMUYECKUN COCTaB KJIETKH. Boma u Bbubaunoreka [JOK
MUHEpaIbHBIE COIH https://m.edsoo.ru/863e674e
5 benku. CocraB u cTpocHHE OCIKOB Brbmoreica LIOK
https://m.edsoo.ru/863e6b72
depmMeHTh — OHONIOrHYecKue
Katanu3atopsl. JJabopaTopHas pabora Ne 1
6 «M3ydenne KaTaJIUTHYECKOW aKTUBHOCTH 05 bubmmorexa [1OK
https://m.edsoo.ru/863e6b72
(dhepMeHTORB (Ha pUMEpPEe aMHJIa3bl WK
KaTaiasbl)»
bubanoreka [JOK
! Yraeponet. Jlumie https://m.edsoo.ru/863e6870
bubanoreka [JOK
8 Hyirentiobie erorsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hctopus u MeToapI U3y4EHUS KICTKH. bubnunoreka [JOK
Kierounas Teopust https://m.edsoo.ru/863e6e88
10 KieTka kak mienoctHas xuBasi CHCTeMa
CrpoeHue 3YKapHOTHIECKON KIICTKH.
JlabopaTopHast pabota Ne 2 «3ydenue bubnuoreka [IOK
11 CTPOEHHS KJIETOK PACTEHUH, JKUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rprbOB 1 GaKTEpHil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIPENaparax U UX OMHCAHUE
Bbubnuoreka [TOK
12 O6Met BEIeCTS Il MeTabOMI3M https://m.edso0.ru/863e766¢
13 dorocuHTe3. XEMOCHHTE3 brbmmorexa LIOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

Bubnunoreka [JOK

14 Suepremiieckuit oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIIETKH. JeeHne KIIeTKH.
Muro3. JlabopaTopHas paborta Ne 3
15 <<Ha6J'IIOI[eHI/IE MH$o3a 15) KJIETKaX KOHYMKA 05 Brbmmorexa [10K
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTaxj»
16 Buocunres Oenka. Peakius MarpuuHoro bubanoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bubaunoreka [JOK
17 Tpancnuus — Gnocunres berka https://m.edso00.ru/863e796e
18 Heknerounsie (OpMBI )KHU3HU — BUPYCHI Bubamorexa LIOK
https://m.edsoo.ru/863e7540
bubaunoreka [JOK
19 DopMbI PA3MHOKEHHS OPTAaHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubaunoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHUE MOJNOBBIX KIETOK.
OmnonorBopenue. JlaboparopHast pabora Ne bubnunorexa I[JOK
21 0.5
4 «3yveHne CTPOCHUS TIOIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIpENapaTaxy
22 WunuBuayansHOe pa3BUTHE OPraHU3MOB BuGamorexa LIOK
https://m.edsoo.ru/863e8436
23 I'eneTrka — Hayka O HaCJIEACTBEHHOCTH U Bubmmorexa [IOK
HW3MEHYHBOCTH https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HacJIeIOBAHUS PHU3HAKOB. bubnuoreka [IOK
MoOHOTHOPHIHOE CKPEIIHBAHIE https://m.edso0.ru/863e8878
25 JurubpumHoe ckpemuBaHue. 3aKOH Bubmmorexa IIOK
HE3aBHCHMOTO HACIIEZIOBAHHS TIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HaCIeA0BaHUE ITPU3HAKOB.
26 JlaGopatopHast pabota Ne 5 <<I£)I3yquHe 0.5 bubamorexa LIOK

Pe3yNbTaToB MOHOTHOPHUIHOTO 1

https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e7dc4
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JUTHOPUITHOTO CKPEUIMBAHUS Y IPO30(MITBI
HA TOTOBBIX MUKpOIpEnapaTax»

I'enetuka nomna. Hacnenosanue TIIPU3HAKOB,

27 CIETIJIEHHBIX C ITOJIOM 1 Bubmmorexa [10K
https://m.edsoo.ru/863e8c60
Hpodeccus «I'eneTnr»
M3menuuBocth. HenacnencrsenHas
M3MEHYHBOCTh. JlaGopaTopHas pabora Ne 6.
28 Nzyuenue MOI[H(l)HKarl)lPIOI{pHOﬁ P 1 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863e8efe
U3MEHYHMBOCTH, TIOCTPOCHUE BAPUAIIMOHHOTO
psAAa 1 BapuUaIlOHHOM KPUBOI»
HacneacteeHHast U3MEHYHBOCTD.
29 JlabopatopHas padora Ne 7. « AHanu3 1 05 bubmuoreka [IOK
MyTal|i y Ap0o30( bl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIpernapaTax»
bubaunoreka [JOK
30 Perteriica seosexa . https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O0001IEHUE 110 TEMe
31 «HacnenctBeHHOCTE 1 H3MEHYHUBOCTD 1
OpraHu3MOB)
32 Cernexius Kak Hayka ¥ IIpOLIEcC 1 BuGmoreica LIOK
https://m.edsoo.ru/863e9214
33 Mertoabl U JOCTHXEHHUS CeTIEKIIH PaCTEeHHHA 1 bubanoreka [JOK
M KUBOTHBIX https://m.edsoo.ru/863e9214
34 BuorexHonorus kak oTpacib MPOU3BOICTBA 1 BuGamorexa LIOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 4
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11 KJIACC

N Kosmm4ecTBo yacoB Jata DJIEKTPOHHBbIE
nuppoBbIe
n/ Tema ypoka Beer | KoHTpoabH IpakTuyeck H3y4YeHH
oOpa3oBaTte/ibHbIE
n o bIe padoThI ue padoTbl i
pecypcsl
DBOJIONUS U Bubmmoreka [TOK
1 METOJIBI €€ 1 https://m.edsoo.ru/863ea
U3y4YEeHUS 20e
nu
:;(LPTP; bubaunoreka [JOK
2 P . 1 https://m.edsoo.ru/863e9
TIpE/ICTaBIICHUH
570
00 HBOMIOLNH
Bbubaunoreka [JOK
3 MHUKpPOIBOMOIHS 1 https://m.edsoo.ru/863e9
cle
ITomymsius kak
JJIeMEeHTapHast
€IMHULIA BUJA U
?IB;%HO}O:H:' . bubaunoreka ITOK
TOpHAas
4 paTop 1 0.5 https://m.edsoo.ru/863e9
pabora Ne 1
9c6
«CpaBHenue
BUIOB TIO
Mopdosoruyecko
MY KPHUTEPHIO»
(IiB?KZIHI;e CHEH bubmuoreka IIOK
5 fIEMEHTapHE! 1 https://m.edsoo.ru/863e9
(baxTops)
da4
SBOJTIOIHH
EcrecTBeHHBII bubarnoreka [JOK
6 oT6Op U €ro 1 https://m.edsoo.ru/863e9
opmbi ed0
PesynbraTs!
SBOJIIOIHU:
MIPUCIIOCOOIEHHO
CTb OPTaHHU3MOB H
BHI000pa30BaHUE
. JlabopatopHas bubnuoreka [IOK
7 pa6ora Ne 2 1 0.5 https://m.edsoo.ru/863e9
«Ornucanue fde
MIPUCIIOCOOIEHHO
CTH OpTaHU3Ma U
eé
OTHOCHTEIFHOTO
xXapakrepay»
Hanpasienus u Bbubmmorexa [IOK
8 MyTH 1 https://m.edsoo.ru/863e9
MAaKpO3BOJIOLUHU cle
9 Heobpatumocts 1
9BOJTIOLNH



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
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HUcropust xu3Hu

10 Ha 3emiie I/I
METOJIBI ¢€
HU3YYCHUS
T'unotesst Bubaunoreka [JOK
11 MPOUCXOXKICHHUS https://m.edsoo.ru/863ea
JKU3HH Ha 3eMiie 5a6
PazBuTue xu3HH bubaunoreka [JOK
12 Ha 3emiie 1o pam https://m.edsoo.ru/863ea
U TIeproiaMm 6be
OCHOBHBIE ATAIbI
SBOJTIOIMH
PACTHUTEILHOTO U
JKUBOTHOT'O MHpA.
Hpaxriticckas bubmuoreka [TOK
13 padora Ne 1 0.5 https://m.edsoo.ru/863ea
«M3yuenne
8bc
HUCKOIIaCMbIX
OCTaTKOB
pacTeHuii U
JKUBOTHBIX B
KOJUTCKIIASX)
Cospemenas bubaunoreka [JOK
14 cucrema https://m.edsoo.ru/863ea
OpraHu4ecKoro
48e
Mupa
DBOMIOLUA bubarnoreka [JOK
15 4enoBeKa https://m.edsoo.ru/863ea
(aHTpOMIOTrEeHE3) c2c
JBWOKyIIHE CHITBI bubnunoreka [JOK
16 (paxTopsr) https://m.edsoo.ru/863ea
AHTPOIIOTeHEe3a d44
OcHoBHBIE
17 CTAHH DBOIIOIIAH
YeI0BeKa
Yenoseueckue
pacel u bubnuoreka [IOK
18 TIPUPOJTHEIE https://m.edsoo.ru/863ea
ananTalun ea2
YeIoBeKa
Pe3epBHbIil ypok.
O06001IEHKE TI0
19 TEME
«BO3HUKHOBEHUE
U pa3BUTHE
JKU3HH Ha 3eMIie»
20 DKOJIOT U KaK
HayKa
Cpensr oOuTaHus Bbubmmorexa [IOK
21 U DKOJIOTHYECKUE https://m.edsoo.ru/863ea

(axTops

fec



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863ea8bc
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22

AbuoTHueckue
(axTopHI.
JlabopatopHas
pabora Ne 3.
«Mopdomornueck
He 0OCOOCHHOCTH
pacteHuit u3
pa3HbIX MECT
OOUTAaHUM.
JlaGopaTopHast
pabota Ne 4.
«BnusHue cBeta
Ha pOCT U
pasBuTHe
YEePEHKOB
KoJeyca»

0.5

bubaunoreka [JOK
https://m.edsoo.ru/863eb
10e

23

Buornueckue
(axTopsI

bubaunoreka [JOK
https://m.edsoo.ru/863eb
348

24

DKOJIOTMYECKUe
XapPaKTEPUCTUKU
HOMYJISIIIHH.
[IpakTuueckas
pabora Ne 2
«IToncuér
IUIOTHOCTHU
TIOILYJISILIUIA
pa3HbIX BUJIOB
pacTeHui»

0.5

25

CooOwecrBa
OpraHu3MOB —
OHOLIEHO3

bubanoreka [JOK
https://m.edsoo.ru/863eb
46a

26

DKOJIOTHIECKHE
CHUCTEMBI
(’K0CHCTEMBI)

bubarnoreka [JOK
https://m.edsoo.ru/863eb
46a

27

OCHOBHEBIE
MOKa3aTenn
DKOCHCTEMBEI.
DKOJIOrMYecKue
MTUpaMHU/IBL.
CaoiicTBa
DKOCHCTEM.
Cykneccus

Bubmorexa IIOK
https://m.edsoo.ru/863eb
5fa

28

IIpuponnsie
9KOCUCTEMBI

29

AHTpOTIOTeHHEBIE
9KOCHCTEMBI

30

Buocdepa —
riodaabHas
9KOCUCTEMA
3emiu

Bubmnoreka I[TOK
https://m.edsoo.ru/863eb
bSe



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
6rocheps

Bubaunoreka [JOK
https://m.edsoo.ru/863eb
di6

32

YenoBeuecTBO B
ouochepe 3emu

33

CocyuiecTBoBaHH
€ TIPUPOJIBI U
YeJoBeYecTBa

bubaunoreka [JOK
https://m.edsoo.ru/863eb
ale

34

Pe3epBHbIil ypok.
O06001IeHnEe TEMBI
«Coo01mecTBa 1
SKOJIOTHYECKHE
CHCTEMBD»

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOIPAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

* Buonorus, 10 kmacc/ [Maceunnk B.B., Kamenckuit A.A., PyonoB A.M. u apyrue /Ilox pen. ITaceunnka B.B.,

AKHI/IOHepHoe O6IJ_ICCTBO ((I/I3I[aTeJ'II)CTBO «HpOCBeI_[IeHI/Ie»

METOJUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA

OU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET






