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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMmbl TO OHOJIOTHH TEOPETHUYECKYI) OCHOBY IS
ompeeNeHUsT MOAX0M0B K (OPMHPOBAHUIO COJACpPKAHUA YYeOHOTO TpenMeTa
«buonoruss» cocraBwiM: KoHuenryainbHble nonoxkenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, colepKaHus, pe3ylbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, MTOJIOKEHUS 00 OOITUX MENIIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe TMOJOKEHUS O
cnenuduke 0Moyoruu, €€ 3HaYeHUU B MO3HAHUU KUBOU MPUPOJIbI U 00ECIIEYEHU U
CYILIECTBOBAaHMS 4YesioBeueckoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieIeHbI OCHOBHBIC (DYHKITMH TPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu AaéT MpeNCTaBICHHE O IeNax, 00 obmein
cTparerud OOydYeHMs, BOCHUTAHUS H PAa3BUTHS OOYyYalOUUXCS CpeACTBAMU
yueOHOoro mnpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
COJiep)KaHue, €ro CTPYKTypy, paclpeleieHne 1o pa3felaM U TeMawm,
PEKOMEHIyeMYIO TOCIIeI0BATEILHOCTh M3YUEHUs YU4eOHOTO Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIHLHOTO
poriecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamme mno OuoONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATEIbHOCTH/YUEOHBIX JEHCTBUI OOYYalOIIMXCA 10 OCBOCHMIO COJAEpIKAHUS
OMOJOTUYECKOro 00pa30BaHMUs.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
IMPUHITUI TPEEMCTBEHHOCTH B HM3YyYCHHMHM OWOJIOTHH, Ojarojgaps 4eMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHWN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, TPEICTABICHUN O 3I0pPOBOM
oOpa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’KalolleWd MPUPOIHON cpere.
[ToaToMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTMYECKUX TEOPU, a TAK)Ke 3HAHUU O
CTPOSHUH KMBBIX CUCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OWOJIOTHH YAECICHO BHUMAHUE HCIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl pEUICHUS MPUKIIAIHBIX 33124, B
TOM 4YHCJIE: NPO(QHUIAKTHKHA HACIEIACTBEHHBIX 3a00JIEBAaHWKA YEIIOBEKA, MEIHKO-
TEHETUIECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[EJIe€CO00pa3HOro TMOBEICHUS B OKpY)KAlOIIel NpUpPOJHON cpele, aHaiu3a
BIIUSIHUSA XO3SUCTBEHHOW JESTENBHOCTH YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHUIICHHEC BHUMAaHHMS K MPUKIIATHON HAIIPABICHHOCTH



yaeOHOTO mpenMera «buomorusy MpOaUKTOBAHO HEOOXOIUMOCTBIO 00SCIIeUeHUS
YCJIOBHUM JUTsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraer (GopMupoBaHue Yy  0O0yYaroluxcs
CIIOCOOHOCTH aNaNTHPOBAThCA K HW3MCHCHHSAM JTUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOmero oO0pa3oBaHUS 3aHUMACT BAKHOE
mecto. OHa obecrieunBaer (GOpMHUpPOBAHWE Yy OOYYAIOUMIUXCS MPEACTABICHUA O
HAy4YHOM KapTUHE MHpA, paclidpsieT U 00oOlaeT 3HaHUSA O KUBOW IpHpoie, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allid M ABOJIOIUH, CO3MaET
yCIOBUS  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBHOM T'PAaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIICHUS K UBOU MPUPOJIe
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHST UMEET TAK)KE JJIsl PEIICHHS BOCITUTATEIBHBIX U
pa3BUBAIOIMIMX  3a7a4  CPEAHEr0  O0mero  oOpa3oBaHUS,  COIMATU3AINNH
oOyyaroruxcsi. M3ydenue 6uonoruu odecrneuyrnBaeT ycloBus IJsi GOPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX M  HH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHYECKHX 3HAHHH C
NIPEICTABIICHUSMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHHS O TMpeIHA3HAYCHUH Y4eOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACIICHUS TOJXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMs, MPEJICTABICHHOTO B MpoOrpaMMe I0
OHOJIOTUH.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3HIHK KyJIbTYpOCOOOPA3HOTO TMOAXO0/a, B COOTBETCTBUH C
KOTOPBIM OO0yYaromuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBaHug OOUIEH KyJIbTYpbl, ONPENEISAIONIME aJIeKBaTHOE TMOBEICHUE
YeJIOBEKa B OKPYIKAIOIIEeH MPUPOTHON cpejie, BOCTpeOOBaHHBIC B IOBCEIHEBHOU
KU3HU U TMPAKTHYECKOU AesaTenbHOCTH. Ocoboe MECTO B ATOM CHUCTEME 3HAaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy>KaT OCHOBOM /JIsi (JOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
IIEHHOCTHBIX ~ OPHCHTANMAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHW3aIllUU
OHOJOTNYECKOro 00pa30BaAHMS.

CTpyKTypupOBaHUE COJACpKAaHUA Y4EOHOrO0 MaTepwalia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOU MPUPOJIBI, 0 €€ YpOBHEBOW OpraHU3AlMU U
ABOJTIOIIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTO mpeameTa «buomorusy»
BBIJICJICHBI CIICTYIONINE COJEpKaTeIbHbIe TUHUN: «buonorus kak Hayka. MeToapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cuctema», «OpraHuzM Kak



Oouonornueckas cucreMa», «CucreMa M MHOT0OOpa3we OpPraHUYECKOTO MHUPaAY,
«IBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U IIPUCYIIHUE UM 3aKOHOMEPHOCTHY.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHEe  OOYYAIOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra U MNpuoOpeTeHue yMEHUiu
UCTIOJb30BaTh 3TH 3HAHHS AN TPAMOTHBIX JIEHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX POOJIEM.

JlocTmkeHue e u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
YpOBHE 00€CreunBaeTCsl pelIEHUEM CIIEAYIOLINX 3a/a4:

OCBOCHHME OOYYalOIIMMHCS CUCTEMBl 3HAHUH O OHMOJOTMYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKalllUX OCHOBOW
g (OpMHUPOBAHMS MPEACTABICHUI O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpa, O
METOJaX Hay4YHOI'O MO3HaHMs, CTPOEHUH, MHOIO0Opa3uHu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alli{, BBIAAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUIX B OMOJIOTHH;

dopMupoBaHrue y OOy4YarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpoOlLiecCe aHaIM3a JAHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M TOJIXOJOB K HM3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OPraHU3alUY;

CTaHOBJICHHE Yy oOOywarommxcs oOmei KyJabTypsl, (YHKIMOHAJIHHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHHUI OOBACHATH U OILICHUBATH SIBJICHUS OKPY’KaIOIIEro
MUpa JKMBOW IpPUPOJAbl HA OCHOBAaHUM 3HAHWW U OMNbBITA, IIOJYyYECHHBIX IpHU
M3y4YEeHUH OMOJIOTHH;

(dopMupoBaHrEe Yy OOy4YalOIIMXCSd YMEHHMM WUIIOCTPUPOBATh 3HAYECHHE
OMOJIOTMYECKUX 3HAaHUM B MNPAKTUUECKOM JEATEIbHOCTH YEeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS UYEIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIEA0BaHUM;

OCO3HaHUE IIEHHOCTH OMOJIOrMYECKUX 3HAHUN JJs TOBBIIICHUS YPOBHSA
HKOJIOTMYECKOH KYJIBTYpPHI, U1 (GOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESATENBHOCTHU 10 OTHOLIEHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHUE Mep NPODUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oomero oOpazoBanus «buonorus», nusyyaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENbHBIM YUYE€OHBIM IMPEIMETOM, BXOASIIMM B
COCTaB MpeaIMeTHOM 001acTh « ECTeCTBEHHO-HAyYHbIE IPEIMETHD.



Jlist m3ydenusi Onojaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTCcs 68 yacos: B 10 kimacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HeZIeIH0).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, 3TUKON, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
Cucrema OMOJIOTUYECKUX HAYK.

Mertoabl O3HAHMS KUBOM MPUPOII (HAOTIOIEHUE, IKCTIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOJIBI.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckass padora Ne 1. «Vcmonp3oBaHWE pa3IMYHBIX METOAOB IPHU
HU3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOMN MPUPO/IBI.

CBolicTBa OMOCHCTEM UM MIX pa3HOOOpas3ne. YPOBHU OpPTaHU3AIUN OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOIYJISLIUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYECKH ), OMoCc(epHBI.

JdemoncTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3aLUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Mojiekyibl JIHK.

Tema 3. XumMH4ecKHUil COCTAaB M CTPOEHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKHM. XHUMHUYECKHE DJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKpPOAJIEMEHTHI. BoJ1a 1 MUHEpalbHBIE BEIIECTBA.

@OyHKIMHA BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. l[logaep:kaHue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnMblie 1 3aMEHUMBbIE aMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIEpBUYHASsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonormyeckue
GbyHKITUU OEITKOB.



®depmenTel — Owonormveckue Katanm3aTtopbl. CTpoeHue QepMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocTh. Kodepmentsl. Butramunsbl.
OTnuuust epMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoawsl: MoHocaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) MW THoyiMcaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI003a). bruonorndeckue QyHKIMK YTI€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPorunuasl, CTEpouasl. [ HapoPUITBHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu sunuaoB. CpaBHeHHe
YTJI€BOJIOB, OEJIKOB U JIMMHUA0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK w PHK. Hykieornaer — MOHOMeEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkmuu JIHK. Ctpoenne u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenne u pyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — npuMep B3auMOIEUCTBUS
ujel u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUS KIICTKHU.

Knerka kak uenoctHass »xuBasg cucteMa. OOmMe MNpU3HAKA KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cucTeMa cuHTe3a OeJka.

Tunel KJIETOK: »JyKapuoTHUYecKas U Mpokapuotruyeckas. OcoOeHHOCTH
CTpO€HHUs MpokKapuoThyeckor kieTku. Kiierounas crenka Oaxrtepuil. CTpoeHue
DYKApUOTUYECKOW KJIeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XUBOTHOM U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAJIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoiicTBa U pyHkuuu. [{lutoriasma u eé
opranousipl. OnHoMmemOpaHHble opraHouasl kietku: OIIC, ammapar I'onbmxw,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MUTOXOHIPHUHU, IUIACTHIBI.
[Tpoucxoxknenne MUTOXOHApUM u TactTua. Buasl mmactun. HememOpanHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIUHA OPraHOUJIOB KJIETKU. BriroueHus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcropT BEUIECTB B KJIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

[unarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuupbr u cxemsl: «llepuoguueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MoseKyIbl Boab», «brocnHTes 0enka», « CTpoeHrne MOJIEKYJIbI OETKay,
«Ctpoenue depmenrta», «HykinenHossie kucnotel. JJHK», «CtpoeHnne mMoyeKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKH,
«CTpoeHue siipa KIEeTKu», « YTIeBoAb, «JIMnuas.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJii MPOBEICHHUS
HaOIIOJICHUM, W3MEPEHHM, HSKCIEPUMEHTOB, MUKPOIpENnapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopnass pabora No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX M OaKTEpHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax W HUX
OTMCAHUE.

Tema 4. /KuzHenesTeJIbHOCTD KJIETKH.

OOMeH BeliecTB, Wi MeTa0oau3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuidi oOMeH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HDHEPrUU B TMOHUMAHUU
MeTaboau3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHbBIN U rerepoTpodHsbiil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBass (a3el  (porocunreza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocuHTE3. XEeMOCUHTE3UPYIOIUe OakTepuu. 3HAUYEHUE XEMOCUHTE3a JIs
YKU3HU Ha 3emie.

DHepreTuuecknii oOMeH B KjeTke. PaciernsieHue BemIecTB, BBIIACICHHUE H
AKKyMYJUpPOBaHUE OJHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkenune u ero Buibl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnauTenbHoe dbochopunupoBanue. OddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakuun wmarpuunoro cuHTe3a. ['eHermueckas wuHdopmanus u JIHK.
Peanuzanusi reHernueckoil wHboOpMallMd B KIETKE. | €HETMYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — Guocunres
oenka. Otanbl TpaHcasuuu. KoaupoBanwe aMuHOKUCIOT. Ponb pubocom B
OunocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. Mctopus oTkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnm pacTeHmid, XWBOTHBIX M UEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BIY) — BozOymautens CITM/]a.



OOpatHass ~ TpaHCKpuWIIIUS, peBepraza W  wuHTerpaza.  lIpodwunakrrka
pacmpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuipl U cxembl: «Tumnbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xnopomiacty, «®Dotocunred», «Ctpoenue JIHK»,
«CTtpoeHue U QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITN/a,
6aktepuodaray, «Permmukarus JJHK».

OobopynoBanue: monenu-anmunkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u MuTo3.
[Ipomecchl, mpotekatomue B uHTepdaze. Pernukanus — peakiys MaTpUUYHOIO
cuareza JIHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapHOTHIIL
JIumiouHeIi W TaluIOMJHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHHMS W  HWHIAUMBHAYAJbHOIO  Pa3BUTHSA
OPTraHU3MOB.

Henenune kinetkn — murto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuuye Ha
Pa3HbIX CTAAUAX MUTO3a. BHOTOrMYecKuii CMBIC MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: O€cCIioyioe U mosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: JCJIEHUE HAABOE, I[IOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3MHOXKEHHE. MICKyCCTBEeHHOE KIIOHHPOBaHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIs CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaausIX Meno3sa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbICT H
3HA4YECHHUE MEH03a.

["ametoreHes — mporecc 00Opa3oBaHUSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHE3.
OCOOEHHOCTH CTPOCHMS SUIEKIETOK W crepmMaTo3ougoB. OTUI0I0TBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHe (OHTOTeHe3). OMOpPHOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiius, opraHoreHne3. IloctamOpuoHanbHOE pa3zBuTHE. THUIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPAMOE, HENnpsMoe (JIUYMHOYHOE). BrnusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKIAEHHBIC
ypOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHHM, CTaINM Pa3BUTHSI.

JdemoncTpanuu:

Tabmumer u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne xkietku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocombdy, «Knerounsiii mukm», «Pemmukanus JJHK», «Mutos»,
«Meinosy, «IIpsmoe n Henpsimoe pa3zBuTue», «l'aMeTorene3 y MICKONUTAKOIINAX U
yenoBeka», «OCHOBHbBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPEnapaThl «Cnepmato3ounpbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraromero», «Kapuoknnes B KieTKax
KOpelIika JyKa», MarHuTHas MoJielib-alnruiukanus «Jleienue KIeTKu», MoJelb
JIHK, Mmozaenb MmeTadazHON XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopnass pabora Ne 3. «HaOmiomenue MuTO3a B KIETKAX KOHYMKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOMpenapaTaxy.

Tema 6. HacjiencTBEHHOCTh 1 M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauum reHetuku. Mlctopus pa3BuThs TeHETUKU. Posb nutonoruu
U HSMOPHOJIOTUU B CTAHOBJICHUU TEHETUKH. BKianm poccHUUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEeHETUKH (THOPUIO0JIOrMYECKU,
HUTOT€HETUYECKUHN, MOJEKYJISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHsATUs. [ 'eHeTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUI.

3aKOHOMEpPHOCTHU HacJIe10BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MoHorubpunHoe CKpeluBaHue. 3aKOH €AuHO-00pa3usi TUOPUIOB TEPBOIO
nokosieHusa. IlpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MPU3HAKOB.
I'mnote3a unctoTel ramet. [loyiHOE U HEMOTHOE JOMUHUPOBAHHUE.

HuruOpugHoe  cKpelMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HaclieJJOBaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBaHUS.
AHanm3upytolee ckpenmBanue. Mcnoap30Banne aHaATU3UPYIONIETO CKPEIIUBAHUS
JIJIsL OTIpeJIeNICHHUs] TEHOTUIIA OCOOM.

Cuennennoe HacnefoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HaclIeJOBaHHUIO T'eHOB. HapylieHue cuerieHus: TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpa.

XpoMOCOMHasi TEOpUS HACIEICTBEHHOCTH. | e HeTHUEeCKHUE KapThI.



['enernka mosia. XpoOMOCOMHOE OMNpEAENEHUE MoJIa. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMOramernsle M rereporameTHeie opraHusmbl. Hacnegoanue
IIPU3HAKOB, CLIETIJICHHBIX C I1OJIOM.

N3meHunBOCTh. Bl ”3MEHUMBOCTU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Posmp  cpemnpl B HEHACHEACTBEHHOW  U3MEHUMBOCTH.  XapaKTEpUCTUKA
MOIM(UKAIIMOHHOM U3MEHYUBOCTH. BapuallMoHHbIN psiJl M BapHallMOHHAs KPUBas.
Hopma peakuum npusHaka. KoanuecTBEHHBIE M KauE€CTBEHHBIE NPU3HAKU U HUX
HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHUYHNBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOUECC — OCHOBAa KOMOWHATHBHOU
U3MEHYHUBOCTU. MyTalmoHHasi U3MEeHUYUBOCTh. Kitaccudukanusi MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpU4HHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieAcTBeHHOM n3meHunBoctu H. Y. BaBuiiosa.

BHesnepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbl T€HETHKH
YyeJIOBEKa: T€HEAIOTHYSCKUM, OJIM3HEIOBBIM, IIMTOICHETHYECKHUI, OMOXUMHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEICIICHUE TE€HOTHUIIA:
ITOJIHOTEHOMHOE CEKBEHUPOBAHHE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI1P-anamm3a. HacmencTtBeHHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEBIC OOJIC3HU,
00JIE3HH C HACJIEACTBEHHOW MpPEIpacroyiOKEHHOCTBIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue M reHepathBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOro 00pa3a >KU3HH, TMATHOCTUKU, MPOPUIAKTUKHI U JICUSHUS] TeHETHUECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIAMIIMHCKON
TE€HETUKHU B MPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHNN YEIOBEKaA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuupr  u  cxembl:  «MOHOTHOpPUAHOE  CKpELIMBAHME UM €ro
LUTOIC€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHWS M €ro LHUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  TrameT», «JlurubpumHoe  CKpeuuBaHuey,
«llutonornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpellUBaHUs»,  «Mehosy,
«B3aumMonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTeHUN,
JKUBOTHBIX M YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBaHUS,
CUCIUIEHHOrO0 ¢ mnoysiom», «KapuoTumbl YemoBeka ©  KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoOHHAsi U3BMEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aNIUIMKauuu «MOHOTMOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpenuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zoduna» (HOpMa, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moan(pUKAIIMOHHON W3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO PSZIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHnas pabora Ne 7. «AHanu3 MyTauuid y npo30¢uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAIA3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKIACHUE CEJIEKUUMU U JTOMECTUKALUS.
VYuyenne H. WM. BaBunoBa 0 uUeHTpax MNPOUCXOXKIACHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS NOMAIIHUX >KUBOTHBIX. COpT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MaccoBbIii 1 MHAUBUAYAIbHBII OTOOPHI B
CEJIEKIMM pPACTEHUN M KUBOTHBIX. OIlleHKa J3KcTepbepa. biM3kopoacTBEeHHOE
ckpemuBaHue — HHOpuAMHr. Ywucras nuHuA. CKpellMBaHUE YHUCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBEeHHOE CKpeUIMBaHUE — ayTOPUIUHT.
Otnanénnast rubpugmzanus U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIyYEHHE TOJIMIUIOUJOB. JIOCTMKEHHSI CENEeKIUMU pacTeHUl, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus kak OTpaciab NPOU3BOACTBA. ['€HHAas WMH)KEHEpHs. OTallbl
co3ganusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kiietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkojioruueckue M atuyeckue  npodmemsl. MO  —  reHeTmyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTteHuit», «[lopoabl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenmity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®. MiBanoBay,
«JTomumnonnus», «OOBEKTHl OHOTeXHOJOTUM», «KJIeTOYHbIE KYJIbTYpPhl U
KJIOHHUpOBaHHeE», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOZIOB ¥ KOPHETIIIONOB TUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKOX03IUCTBEHHBIEC PACTECHUS.



JlabopaTopHble U NpakTHYecKue padoThl:

Okckypeust «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUU PACTEHUU H
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoJIIOMOHHAS OMOJIOT M.

[IpeanoceUiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. ODBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHOW TEOpPUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoOLMU. [lameoHTONMOrHYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJIGHUST BHUJOB B THAJICOHTOJIOTMYECKON JIETONHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguueckue: cxocTBO U pazinuuue GayH u (jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pPa3iuuus SMOPUOHOB pAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIEC, AHAJIOTHYHbIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTel y Bcex
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUS
JapBUHU3MA. J[BMOXKyIIME CHJIBI 3BOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiEHHas W3MEHYHMBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [Tomynsinust kKak eAMHKIA BUAA U SBOIIOLUU.

JBwxympe cuibl (hakTopbl) SBONIONUH BHIOB B Ipupoje. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHasi M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M305s1us 1 MUrpamnusi.

EctecTBeHHbIl 0TOOp — HampaBidiomuil Qakrop 3Boiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOp(h03bl U HIUO-a AN TAIHH.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHOBHble  (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJI0THIECKOe.

MakposBomorusi. DPOpMbl  ABONIOLUU:  (PUIIETUYECKAs], JHMBEPreHTHa,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTs 3BOTIOIUH.

[IpoucxoxkeHne OT HECIEeUHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crenuain3anus. AJAaNTUBHAS pagualus.

JdemoncTpanuu:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckui, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.
TaOmuips! u cxembl: «Pa3BuTue OpraHMuecKoro Mupa Ha 3emiiey», «3apobIIIn

NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «@Popmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB pPaCTCHHIN»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «llomymsauumy,  «MyTanuoHnHas

U3MEHUUBOCTE», «ApoMopdo3sl», «Ununoamanrammm», «OOImas aereHepanus,
«/IBmxkymme cunbl 3Boironun», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIprucnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTHIECKOE BUI000PA30BAHKE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HaIpaBJICHUS SBOJIIOLHUN», O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopmMbl COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkanus «llepexpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/po3zodpuna» (Hopma, myTtanuu (OpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopatopuasi padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlabGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM KWU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: a0uoreHe3 M MaHClepMus. XUMHUYecKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCNEPUMEHTATBHOE MTOATBEPKICHUE XUMAYECKON IBOIOIMA. HavanbHble dTansbl
ouonornyeckoi sBomronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM M HX SBOJIOLUS.
dopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xxnu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. llaneo3oiickas spa u €€ mnepuoabl: KEeMOPUUCKU,
OPJOBUKCKHUH, CUITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJICOrC€HOBBIA, HEOTCHOBBIMH,
AHTPOITOr€HOBBIM.



XapakTepucTuka KiiMMaTa U reojgoruyeckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO M J>KHBOTHOIO MHUpPAa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [l0siBIIEHNE, pacUBET M BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpa Kak OTpaxkeHue »3Boitouud. OCHOBHBIE
CHUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK HayKa. Pa3BuTre npeactaBieHun o
MPOUCXOKIECHUHN 4eloBeKa. MeTroabl u3ydyeHus anTponoreHe3a. (CxojcrBa u
pa3IMyuus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cuibl  (pakrtopsl) — aHTponoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3  KHU3HH,
W3TOTOBJIEHUE OPYIUI TPyJa, MBIILJICHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU SBOJIIOI[MU YEJIOBEKA: aBCTpaIoNUTEKH, YenoBek
yMenbi, YenmoBek mnpsaMoxondmui, YenoBeKk HeaHASPTAIbCKUN, YenoBek
pasymubii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacmpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UenoBeueckne packl. OCHOBHBIE  OOJBINME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (PKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpECTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YelOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHune CoaHEUYHOM CHCTEMBI», «Pa3ButHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNAJCOHTOJIOTMYECKUX  HAXOJOK IPEJAKOB
COBPEMEHHOI0 4YelOBeKay», «llpeBHenmue moam», «/IpeBHue moam», «llepBbie
COBPEMEHHBIE JII0JIN», «HeT0BEeYECKUE pachhy.

O6opynoBanue: My — «lIpoucxoxaenue — 4denoBeka»  (OHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJCNKH WU
M300paXeHUsT KaMEHHBIX OpYyAuil TEpPBOOBITHOIO YENIOBEKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHUYECKas TaOnuia, KouieKiusa «Dopmbl
COXPAHHOCTH MCKOMIAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl U OKpYy:KaIlas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauu U pa3Jiesibl SKOJIOTMU. MeTOo bl SKOIOTHYECKUX
VCCIIEOBAHNN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Oxonoruueckue (pakrtopel. Knaccuduxamus skosornueckux (GakTopos:
abuoTuyeckue, OMOTHMYECKHME U aHTPOIOreHHble. JIeCTBUE HKOIOTMYECKUX
(haKkTOpPOB Ha OPTAHU3MBI.

Abunorndeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Bunet OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyaqu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HAaueHHE OWOTHUYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyjsauud. (OCHOBHbIE MOKa3aTeau
NOMYJISIUMU: YHMCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [[mHaMuka YucIeHHOCTH MOMYJISIUUNA U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. 'ekkerns.

Tabmumsr u cxemsl: kapta «lIpuponusie 30ub1 3emumn», «Cpeasl ooUTaHUsA
opranuzmoBy», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISuuU UHPY30puu-TyPenbkny, «[lumespie menm.

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

JlabGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
Pa3HBIX MECT OOUTaAHUS.

Jlabopatopnas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabota Ne 2. «Ilocyé€T MIOTHOCTH NOMYJSUUNA pa3HbIX BUOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ IKOJI0rHYeCKHE CHCTEMBI.

CooOmiecTtBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Buabl-nomunantel. CBs3u B
OHOLIEHO3E.

Okoisioruyeckre cucrtembl (dkocucteMmbl). lloHsitTue 00 »3KocucTeMe H
ouoreoneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB M MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTEMbl. [IuIleBble LIEMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. DKOJIOTHUYECKUE
nupamMubl: TPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALHMS, pa3BuTHe. CyKIecCus.

[TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI 03EP M pEeK. DKOCHCTEMa XBOMHOIO
WM IIUPOKOJIUCTBEHHOTIO Jieca.

AHTPONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X0351iICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢akrtop ycToHdmBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rI100aNbHOW 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopots! BemiecTB U GMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 30HAIbHOCTh Orochepnbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['moGanpHbIE HKOJTOTHUYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHHE IPUPOJIBI U YeJIOBEYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA palMOHATBLHOTO
YOpaBJICHHUS] TMPUPOJHBIMU pEecypcaMM U MX HCHOdb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPyKTypay,
«IIpuponnsie cooOuiectBa», «llenn nutanusy, «IKoIOrHUEcKas NUPaAMUAA,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JICWCTBUS HA IpUpPOAY», «BaxHeumme HCTOYHHUKU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BO», «[louBa — BakHEHIIass coCTaBisIOIIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBblil 3hdexT», «DakTopbl
paIuoaKTUBHOTO 3arpsisHeHust Ouocdepsr», «OOmass cTpykTypa Ouochepb»,
«Pacmpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoae».

O6opynoBanue: Mojelb-anuinkanus «TunuuHble OMOLEHO3b», TepOapuii
«PactutenbHble cO00IIECTBA», KOJUIEKIUH «buoneHos3y, «Bpenurenu BaxxHeHmmx
CEIbCKOXO3SIMICTBEHHBIX ~ KYJbTYp», TepOapuud U KOJUIEKIIMM pACTeHUH U
KUBOTHBIX, MPUHAJJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM TpYyIIaM OJHOrO BHA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXKeHUsT OXpPaHIEMbIX BHJIOB
pACTEHUH U )KUBOTHBIX.



I[INTAHAPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacio ®I'OC COO, ycraHaBnuBarTCsd TpeOOBaHUSA K pPE3yJbTaTam
OCBOCHHUS  OOyYalOIMMHUCSA TporpaMM CpeaHero  oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOECHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJAIONUMUCS POCCUHUCKON
IPaXXTAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpEACIICHUIO, HalWyMe MOTHUBAIlMM K  OOy4YeHuI0  OWOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JMYHOCTHU HA OCHOBE
KITFOUCBBIX IICHHOCTEH M MCTOPHYCCKUX TPAJAUIUN Pa3BUTHI OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMU, MPUCYIIHUMUA CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIW4YHWE HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «bruonorus» AOCTUTarOTCS B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHSA, pPA3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTHU3MA,
YBaXXCHUA K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa U CTapIIEMy ITOKOJIEHHUIO,
B3aMMHOI'0 YBa)KCHHS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJEAUI0 U
TpaAuLKsIM MHOTOHAIMOHAIBHOTO Hapona Poccuitckon ®Penepauunu, IpuUpose U
OKpYXaruen cpee.

JIngyHOCTHBIC pE3yibTaThl OCBOSHMs ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3WUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIECTBa, PacCHIUPEHUE >KU3HEHHOIO
OIBITA W OMbITA AEATEIBHOCTA B MPOLECCE peaan3alud OCHOBHBIX HAIPaBICHUHN
BOCHUTATEIBHOM JIEATSIHLHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIINK 00YJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTI'O YJIEHa POCCUHUCKOT0 O0IIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TMO3ULHUI0 IO OTHOLIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIINOJHEHUS
y4eOHBbIX, TIO3HABaTEIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXKHTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYX IACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH poccuiickon I'PaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBaKEHUS K CBOEMY HApOJAy, YYBCTBA OTBETCTBEHHOCTH IEPEN
Ponunoil, ropmoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSAIIEE MHOMOHAMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLLIEHHUE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWUOJOTHM, TOHUMAHUS 3HAYECHUS OUOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKa M COBPEMEHHOI'0 OOLIECTBA;

ujeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMUTENSM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O MPUHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHUMAaHUE 3MOLIMOHAJILHOTO BO3JIEHCTBHUS )KUBOW MTPUPOJIBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJBHOIO 0J1aroNOJTyYusi:

NMOHMMAaHUE W peaju3anus 370pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH H  OTAbIXa, peryjsipHas (dusnveckas
AKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE LEHHOCTH MNPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTUBHOIO
0e3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHHUE TOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOWM JI€ATEITbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBINIOJIHATH TAKYIO 1€ TEIbHOCTB;

UHTEpEC K Pa3iudHbIM cepaM mpodhecCHOHATBHON IesTeNbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymield mnpodeccun UMW PEaTH30BBIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA:

HKOJIOTUYECKU 1I€JIECOO0PAa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHUE YPOBHSI SKOJOTMYECKOM KYyJIbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB M OLIGHKM UX BO3MOXHBIX IOCJIEACTBUU s
OKPY’KaroIIEU CPEbI;

OCO3HaHUE TriI00aJTbHOTO XapaKTepa HKOJOTHYECKUX MpodiieM U MyTel Hx
peLieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI W YMEHUS IMpU PEIICHHH Npo0JieM, CBSA3aHHBIX C PalUMOHAIBHBIM
OPUPOJIONIOIL30BaHUEM  (COONMIOJIEHMEe  MpaBU  TOBEJIEHUS B IPHUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
KOCUCTEM, Onochepsl);



AKTUBHOE  HENPUATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYKaIOLIEH
IPUPOIAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJIEACTBUS PEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HaJIMYUE PA3BUTOrO IKOJIOTMYECKOrO0 MBILIIEHUS, IKOJOTHUECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTU DKOJIOTHYECKON HaIpaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOU ESATEIBHOCTH 3KOJIOTHUYECKOU
HaIIPAaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YHUTATEJILCKOU KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXKY JIFOJIbMU U MTO3HAHUSI MUPA;

MOHUMaHUEe crenu@uku OWOJIOTUM Kak HAyKH, OCO3HAaHUA e poJiu B
dbopMHUpOBAHUN PALMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
IpeicTaBlieHus 00 OKpYyXalolleM MHpe Kak O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOlecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHuH MpodiemM
COXpPAaHEHMS IPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIsi COBPEMEHHOW IMBWIM3ALIUU:
oOecrieyeHus: HOBOTO YPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEe BBIXO/A U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJieM U
oOecrieyeHusi nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTUYECKUX 3HAHUKW B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (hyHKIIMOHATBHOW T'PAaMOTHOCTH OOydYaromuxcs, GopMupyemoi
IPY U3y4YCHUU OUOJIOTHH;

[IOHUMAHHUE CYIIHOCTU METOJOB IO3HAHUs, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJNb30BaTh IOJyYyaeMble 3HAHUS JI aHaliu3a U
OOBSCHEHHUS SIBJICHUU OKPYXAIOLIEro MUpa U MNPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHUE Je7aTh OOOCHOBAHHBIC 3aKIIFOUCHHsSI HAa OCHOBE HAy4YHBIX (DAaKTOB U
VMMEIOIINXCS JAHHBIX C LIEJBIO MOJIYUYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus npooyieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHUIO0, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTUMU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpenmeta «buosmorusy
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HAy4YHbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpH,
UCClieOBaHne,  HAOMIOIEeHHWe, W3MEpPeHHe, OKCIePUMEHT ©  JAPYTrHX),
yHUBEpCalbHbIe Yy4yeOHbIe JIecTBHsS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

peryJISITUBHBIC), obecrieynBaroIme dbopmupoBaHue GyHKIMOHATBHOM
TPaMOTHOCTH U  COIIMAJIBLHOM KOMIIETCHIIMM OOYy4YaroluXcs, CIOCOOHOCTH
oOydJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIE Yy4ueOHbIE JCHCTBUS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHETO OOIIero
o0pa30BaHus JOJIKHBI OTPaXKaTh:

OBaagenne YHHBeEpPCaJIbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMHA
JIeMCTBUSIMM :

1) 0a30BbIe JJOrUYecKHe TeCTBUS:

CaMOCTOATENILHO  (OPMYJIMpPOBAaTh W aKTyaJlU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHWHM 3HAHWA TPUEMBI JIOTHYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHHMS, KiIIacCU(pUKAIIUHA, 000OIICHUS ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATH MX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHATHSIMH);

OTIpeNIeATh IETU NeATeTLHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUH UX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHM IICIISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE TIOHATHUS JJIsl 0ObSICHEHUS (PAKTOB M SIBICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPHUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHHS,

MIPUMCHSITh CXEMHO-MO/JICILHBIC CpeacTBa TSI peACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWH B M3yYaeMbIX OMOJIOTHMYECKHX OOBEKTaxX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOro0  poja,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AESITEIBHOCTH;

KOOPAMHUPOBaTH M  BBINOJHATH pabOTy B  YCIOBHSX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBYS;

pPa3BUBAaTh KPEATUBHOE MBIIICHUE MTPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HcCCIeI0BaTEIbCKHE T1eHCTBUA:

BJIa/IeTh HaBbIKaMU Y4eOHO-HUCCIIE10BATEIbCKON U MPOSKTHON JIEATEIBHOCTH,
HaBBIKAMHM  paspelieHus MpoOJieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IMYHBIX METOJIOB MTO3HAHNS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACSATEIBHOCTH M0 MOJIYYEHHUIO HOBOTO
3HAaHUA, €ro HHTEpIpeTaluu, MNpPeoOpa3oBaHUI0 M MPHUMEHEHHUI0 B Y4eOHBIX
CUTYyalUsAX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KITIIOYEBBIMU TTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OpMyJHpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BATEIbHON
NeSITeIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh  [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APryMEHTHl IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLUECTBJIATh LIE€JCHANIPABICHHBIM TMOUCK IMEPEHOCAa CPEJICTB M CHOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U HPAKTHUYECKYIO 00JacTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, J0IMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MH(OpMaLuuU (TEKCTe yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VIHTepHeTe), aHANIM3UPOBAThH



uH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTbD;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NTMUYHBIE METOJbI MPU TIOUCKE U
oTOope Ouosiornueckoi mHpopManu, HEOOXOAUMOM JIJisi BBITIOTHEHUS YYEOHBIX
3ajiay;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpeICTaBICHUS
ounonornyeckoit mHbopMaruu (CXeMbl, rpaduKu, TUArpaMMbl, TaOIHIIBI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa IHpu paboTe ¢
OvoJornyecko HHPOpMalUel: MPUMEHATh XHUMHUYECKue, (Qusmyeckue u
MaTEeMaTUYECKUe 3HaKh W CUMBOJBL, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaTJIATHOCTH;

BJIQJe€Th  HABBIKAMM  pAaclO3HaBaHUA M 3allUThl  MH(OpMmaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajileHle YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oOmienue:

OCYIIECTBIISATh KOMMYHUKAIIMHU BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WM JTUCKYCCHUU MO CYIIECTBY OOCYXaaemMoil TeMbl (yMEHHUE 3a/7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaraeMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUN APYTUX YYaCTHUKOB
JIAAJIora Uik TUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOHPJIMKTHI U BECTH ITEPETOBOPHI,

BJAJIETh PAa3IMYHBIMH CHOCO0aMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHS TPYNIOBLIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH y4eOHOI 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM O0OLIUX
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIIEKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTAaBJISITH IUIaH JCHCTBUU,
pacnpenensaTb pojad ¢ Yy4€TOM MHEHHH YYacTHHKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHMKAa KOMaHJbl B
o0l pe3yabTaT o pa3padOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MJIEH C IMO3ULIHMH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISBIICHUA NpPOOJIEeM U UX
pElIeHMS B )KM3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHUI IIEJIEBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAIOIIHNX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30BaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MNpodsieMbl C  YYETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHHI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEAIOYTECHHUI;

JieJ1aTh OCO3HaHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOM HpyIuUUU B
pasHbIX O0NaCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM OOpa3OBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh  HABbIKAMU  MO3HABATEJBHON  pedrekcud Kak  OCO3HAaHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJITATOB U
OCHOBAaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'0 PEILICHUS;

YMETh OLIEHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

HNPEJMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarbl OocBOeHUs nporpammbl COO mno Ouonoruum Ha
0a30BOM YpOBHE BKJIIOUAIOT crienudpuyeckue 1t yueOHoro npeameta «bruonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI ICUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUbI ACSITEIBHOCTU MO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYalUSX, a TaKXKE€ B pealbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHble
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHMS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYUHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEUICHHUS KU3HECHHBIX 3a]1a4;

YMEHHUE PACKpbIBaTh COJIEPKAHUE OUOJOTHYECKUX TEPMUHOB WU TOHSATHM:
KU3Hb, KIETKa, OpraHu3M, Merabonm3M (0OMEH BEIIeCTB M IIPEBpaIlcHUC
SHEPIrum), TOMEeOocTa3 (CaMOpEerysilusi), YPOBHEBasi OpraHU3alus >KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOTYKIINS ), HACTIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3JIaratb OHOJIOTMYecCKUe Teopur (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAsg JOrMa MOJEKyJsipHOH Ouosorun), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTrooOpas3usi u
IPOUCXOXKIEHUS KylIbTypHbIX pactenuit H. M. BaBuioBa), onpenenstb rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIAJIETh METOJIaMUA HAYyYHOTO TMO3HAHUS B OMOJIOTHH: HAOIOJCHUE U
ONMCAHUE KUBBIX CHUCTEM, IMPOLECCOB U SIBICHWI, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKAY HCCIECIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIIECTB U IMPEBpAIICHUS DHEPTHH B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meio03a,
OIJIOJOTBOPEHMS, PA3MHOXKEHMS, HWHIUBUAYAJIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh MOJyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsl U 3/10pPOBbA
OKpY>KaIOIIUX JI0AEH, COOII0IEHUSI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpY KaroIien
OPUPOAHON cpesie, MOHUMaHHWE HEOOXOJAMMOCTU HCIOJIb30BAaHUS JOCTUXKEHUN
COBpEMEHHOM Ouonorm  w  OWOTEXHONOTMH  JUIS  PAIMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEACKa3aHMsl HAclIeAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MPAKTHYECKHE pPalOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaAHUEM;

yMEHUE KPUTHYECKHM OIEHUBATb M HHTEPIPETHUPOBATH HHGOPMAIIIO
OMOJIOTMUECKOTO  COJACP)KAHMSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpelCcTBa MAacCOBOW MH(OpPMAIUU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCIeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOIHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOTMYECKY0 MH(DOPMAIIMIO U3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JI30BATh NOHATUIHBIN anmapaT OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
K1acce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIA O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HAayK, B (OPMHPOBAHHH COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAaJ€ POCCUHUCKHUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JOBeKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COACPKaHHE OWOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJISALMSA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIBI ((DaKTOPBHI) IBOIIOLNUH,
PHUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  IUTaAHU,
IKOJIOTHYECKas TupamMua, OMoreoeHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTMYEeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. baspa, depenoBaHusi TJaBHBIX HAaNpaBlI€HUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6mochepe B. W. Bepnanckoro),
OTIPEJIENISITh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOCHUE U
OTNMUCAHUE JKUBBIX CHUCTEM, IMPOIECCOB W SIBJIICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABMIKCHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEIMYMHAMU, OOBICHEHHE TIOTYyYEHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpUM W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OUOJOTHUYECKUX
OOBEKTOB: BHJOB, MOMYJSAIUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIylLIEHTOB,
OMOT€OlEHO30B U  JKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJICHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEepeHoca
BEILIECTB M TIOTOKAa HHEPIMU B HKOCHUCTEMAaX, AHTPOIOTECHHBIX HM3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SBJICHUU, JUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C 1eNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY KaIOIIUX JII0JIeH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY Karolen
IPUPOAHON cpesle, MOHUMaHWe HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PALIMOHATIBHOTO TPUPOAOIIONH30BaAHNUS;

yMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U IHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKkTU4YeCKue paboThl, COOII0IAThH
npaBuiia Ipu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh MW HHTEPIPETHUPOBATH HHGMOPMAIHIO
OMOJIOTUYECKOTO COJEPKAHMS, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJICTBA MAaCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepHuaybl),  paccMaTpuBaTh  IJ00ajJbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011258 OMONOTMYECKYI0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHMKOB, IPAMOTHO
WCIIOJI30BATh OHATUIHBIN armapaT OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3neioB U TeM (uudposrie)
T/ NpOrpaMMbI Beero Kontpoasnsbie | IlpakTnyeckue 0GpazoBaTeIbHEIe
padoTbI padoThI
pecypcsbl
bubmuoreka [JOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢2
92
bu6mmoreka [IOK
2 JKuBble cHCTEMBI M X OPTaHU3aLUs 1 https://m.edsoo.ru/7f41¢c2
92
bu6mmorekxa [IOK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41¢2
92
bu6mmoreka [IOK
4 JKuzHenesaTeabHOCTh KIETKH 6 https://m.edsoo.ru/7f41¢2
92
bu6mmoreka [IOK
PasmHOXeHHe 1 HHANBUIYAIBHOE PAa3BUTHE
5 5 1 https://m.edsoo.ru/7f41¢c2
OpraHU3MOB 9
bu6mmorexa [JOK
HacnenctBeHHOCTh U N3MEHYUBOCTH
6 8 1.5 https://m.edsoo.ru/7f41¢c2
OpraHU3MOB 9
bu6mmoreka [JOK
Cenexkuusi oprann3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/7f41c2
OMOTEXHOJIOTUH
92
8 PeszepBHOe Bpems 1 bubnuoreka [IOK



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
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/7f41c2
92

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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

11 KIIACC

KonnyectBo yacos JIEKTPOHHBIE
HauMeHoBaHUe pa3/iesioOB U TEM
Ne n/m pasi Kontpoabusie | IlpakTnyeckue (1uppossie)
NMpOrpamMMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
1 DBOFOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
Bo3HHUKHOBEHHE U pa3BUTHE KU3HU Ha
2 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6mmorexa [IOK
3 Opranu3Mbl 1 OKpyKarolias cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmorexa [IOK
4 Coo0miecTBa v YKOJIOTHYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
Bbubnuoreka [JOK
5 PesepBHoOe Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 2.5



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




INIOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne Alata nudposbie
/ Tema ypoka Kontpoabhbie | IlpakTuueckne | H3YIEH
wn Bcero 00pa3oBaTebHbIE
padoThI pa6oThI us
pecypcebl
bubmmorexa [JOK
https://m.eds00.ru/863e61
1 buonorus B cucreme Hayk 1 22
https://m.edso0o.ru/863e63
2a
Metoabl T03HaHUS KUBON PUPOJIBI.
[TpakTruyeckas padora Ne 1 bubnuoreka [IOK
2 «HMcnonp30BaHue pa3vMuHbIX METO0B 1 0.5 https://m.edso0.ru/863e61
IIPU U3yYEHUH OHOIOTUYECKHX 22
0OBEKTOBY
buonorudeckue cuctemsl, IPOLECCH U bubmorexa HOK
3 X 3VCHIe 1 https://m.edsoo.ru/863e65
Y 64
XUMHYECKUI COCTaB KIeTKH. Bona n bubmorexa HOK
4 - 1 https://m.edsoo.ru/863e67
P de
bubmmorexa [JOK
5 benku. CoctaB u cTpoeHue 0eaKoB 1 https://m.edso0.ru/863e6b
72
depMeHThl — OHOJIOTHYECKHE bubnmoreka [JOK
6 karanu3aTopsl. JIabopaTopHas pabota 1 0.5 https://m.edsoo0.ru/863e6b
Ne 1 «M3yuenune kaTaIuTu4ecKon 72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pepMEeHTOB (Ha pUMepe
aMuUJIa3bl WIKM KaTanas3bl)»

bubmmoreka [JOK
7 Vraesonasl. JIummael https://m.edsoo.ru/863e68
70
bubmmorexa [JOK
8 HyxnennoBeie kucnotsl. ATO https://m.edsoo.ru/863e6d
5S¢
but6mmoreka [IOK
HcTopust u MeTObI U3YUCHUS KIICTKH.
9 https://m.edsoo.ru/863ebe
Kiterounas teopus o3
10 Knertka kak nenoctHas KuBasg cucTeMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «3ydenue Bubmmorexa HOK
o https://m.edsoo.ru/863e6ff
1 CTPOEHHUS KJIIETOK PACTEHUH, 0.5 0
YKUBOTHBIX, TPUOOB U OaKTEpHil IO hits://m.cdsoo.ru/863¢71
MHUKPOCKOIIOM Ha TOTOBBIX 6c
MUKpOTIpenaparax 1 ux ornucaHue» o
bubmuoreka [JOK
12 OOMeH BEIIEeCTB WA META00IN3M https://m.eds00.ru/863¢e76
6¢c
bubmuoreka [JOK
13 doTocuHTE3. XEMOCHHTE3 https://m.edso0.ru/863¢e7¢c
98
bubnuoreka [IOK
14 DOHepreTuyeckuii oOMeH https://m.edsoo.ru/863e7aa
e
15 JKu3HEeHHBIN ITUKIT KIETKH. Jlenenne 0.5 bubmmorexa [JOK

kieTku. Muro3. JlabopaTopHas pabora

https://m.edsoo0.ru/863e7d



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

No 3 «Hab6aroneane MUTO3a B KIIETKAX
KOHYMKA KOPEILIKA JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Buocunres Oenka. Peaxmus

bubnuoreka [IOK

16 https://m.edso00.ru/863¢79
MaTpUIHOTO CHHTE3a Ge
bubmmorexa [JOK
17 Tpancsiius — OnocuHTE3 OeNKa https://m.edso0.ru/863¢79
6e
bubmmorexa [JOK
Heknerounslie Ghopmbl )KU3HH —
18 https://m.edsoo.ru/863e75
BHPYCHI
40
but6mmoreka [IOK
https://m.edso00.ru/863¢e81
19 @DopMbl pa3MHOKEHHUST OPTraHU3MOB b6
https://m.edsoo.ru/863e83
le
bubmmorexa [JOK
20 Metio3 https://m.edsoo.ru/863e7f4
a
OO0pa3oBaHue U Pa3BUTHE TTOJOBBIX
KJIeTOK. OII010TBOPEHHE. bu6mmoreka [JOK
21 JlaGopaTopnas pabora Ne 4 «M3y4yeHue 0.5 https://m.edsoo.ru/863e81
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX b6
MUKpOTIpenapaTax»
NunuBnayansHOE pa3BUTHE Bubmaorexa ITOK
22 y p https://m.edsoo.ru/863¢84
OpPTraHHU3MOB
36
23 I'eneTnka — Hayka o bubnuorexa [JOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

HaCJICACTBCHHOCTH U USMCHUYHUBOCTHU

https://m.edsoo.ru/863e86f
2

BaKOHOMCpHOCTI/I HacCJICa0BaHUA

bu6moreka [JOK

24 IpU3HAKOB. MOHOTHOpUIHOE https://m.eds00.ru/863e88
CKpEIIMBaHUE 78
JurnOpuiHoe CKpeuBaHue. 3aKoH bubmuoreka [IOK
25 HE3aBUCUMOT'0 HACJIEJOBaHUA https://m.edso0o.ru/863e89
HPU3HAKOB a4
CueruieHHOE HaclleZJOBaHUE TPU3HAKOB.
JlaGopaTopnas pabora Ne 5 «M3ydyeHue
bu6moreka [JOK
pe3yIbTaTOB MOHOTUOPUTHOTO U
26 0.5 https://m.edsoo.ru/863e8c
JTUTHOPUIHOTO CKPEIIUBAHUS Y 60
Ipo30¢ Il Ha TOTOBBIX -
MUKpOIpenapaTaxp»
bubmmorexa [JOK
I'enetuka nona. Hacnenosanue
27 https://m.edsoo.ru/863e8¢c
MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM 60
W3menunBocth. HenacnenctsenHas
u3MeHYUBOCTh. JlaboparopHas paboTa
. but6mmoreka [IOK
Ne 6. Uzyuenne moauukanmoHHOM
28 0.5 https://m.edsoo.ru/863e8ef
M3MEHYMBOCTH, IOCTPOCHUE .
BapHALMOHHOTO PsiJIa ¥ BAPHALIMOHHOM -
KPHUBOW»
HacnencrBenHast U3MEHYHBOCTb. Eub OK
JlaGopatopnas pabora Ne 7. « AHanu3 nommotexa I
29 . 0.5 https://m.edsoo.ru/863e8ef
MYTaIui y 1po30QHIbI Ha TOTOBBIX .
MHKpOIIpenaparax» -
bubmuoreka [IOK
30 I'eneruka yenoseka H

https://m.edsoo.ru/863e8d



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBubIil ypok. O60011€HIE TIO TEME

31 «HacnencTBeHHOCTL U HI3MEHYNBOCTD 1
OpTaHU3MOBY
bubnuoreka [IOK
32 Cenexuus Kak HayKa U IIPOLECC 1 https://m.eds00.ru/863¢92
14
Metoapl U JOCTHKEHUS CEIISKITUU bubmorexa [IOK
33 ARIA 1 https://m.edso0.ru/863e92
pacTeHU 1 KUBOTHBIX 14
bubmmorexa [JOK
buotexHosorust kKak oTpacib
34 1 https://m.edso0o.ru/863¢93
MIPOM3BOICTBA
36
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

KonnyecTBo yacos DJIEKTPOHHBIE
Ne Alata undposbie
/i Tema ypoxa Konrpoasusie | Ipakruueckue | H3YUCH
Bcero AGOTLI a6oTLL st o0pa3oBaTe/ibHbIE
P p pecypcsbl
but6mmoreka [IOK
1 DBOJIIONHS U METOJIBI €€ U3yUCHUS 1 https://m.edsoo.ru/863ea2
Oe
HcTopus pa3BUTHS NPEACTaBICHUN 00 bubmorexa [OK
2 S — 1 https://m.edso0.ru/863e95
1 70
bubmuoreka [JOK
3 MukposBonronus 1 https://m.edsoo.ru/863e9¢
le
[Tomynsaust Kak >JeMeHTapHast
€IMHHUIIA BAJA U DBOJIIOLNM. bubnuoreka [IOK
4 Jlaboparopnast padota Ne 1 1 0.5 https://m.edso00.ru/863¢99
«CpaBHEHHE BUJIOB I10 c6
MOP(}OIOrHUECKOMY KPUTEPHIO»
JIBuKyIiue cuiisl (3IeMEeHTapHbIE bubmmorera [IOK
5 (aKTOPHI) SOOI 1 https://m.edsoo.ru/863e¢9d
P 0 a4
bubmuoreka [JOK
6 EctecTBenHsblit 0TOOp 1 ero popmbl 1 https://m.edsoo.ru/863e9¢
do
Pe3ynbTats! 3BoIIOLIMY: bu6nuorexa [IOK
7 MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U 1 0.5 https://m.edsoo.ru/863e9fd

BHU1000pa3zoBanue. JlaboparopHas

€



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

pabota Ne 2 «Onmcanue
MIPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»

AHTPOIIOTCHE3a

bubnuoreka [IOK
8 Hanpasnenus v myTv MakpO3BOJIIOLUU https://m.edsoo.ru/863e9¢
le
9 HeoOpaTtumocTs 3BOIIOLINN
10 Uctopus xxu3Hu Ha 3emiie U1 METObI €€
W3Yy4YEHUs
bu6moreka [JOK
['unoTte3sl NPOUCXOKACHUS )KU3HU Ha
11 https://m.edsoo.ru/863ea5a
3emuiie
6
bubnuoreka [IOK
Pa3BuTue xu3HU Ha 3eMJie 110 Apam U
12 https://m.edsoo.ru/863ea6
nepuoiam
be
OCHOBHBIE 3Tarbl FBOTIOLUN
PacTUTEIBHOTO U KUBOTHOTO MUpA. bubmuoreka [JOK
13 [TpakTuueckas padota Ne 1 «13yuenue 0.5 https://m.edsoo.ru/863ea8
HCKOITAEMBIX OCTaTKOB PACTEHHUU U bc
KUBOTHBIX B KOJUIEKLIUSIX»
bubnuoreka [IOK
CoBpeMeHHas cUCTeEMa OPraHU4eCKOTo
14 https://m.edsoo.ru/863ea4
Mupa
8e
bubnuoreka [IOK
15 DBOJIONHS YeloBeKa (aHTPOIOreHe3) https://m.edsoo.ru/863eac2
C
bubnuoreka [IOK
BIJKYIIUE CHIIBI ((PaKTOPBI
16 Hpmiy (@ PL1) https://m.edsoo.ru/863ead

44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

17

OCHOBHBIC CTaaru 3BOJOIHH YCIIOBCKA

YenoBeueckue pacsl U IPUPOIHBIE

bubmmorexa [JOK

18 https://m.edsoo.ru/863eaca
aJanTalnuy 9eJI0BeKa 5
PesepBHbIil ypok. O6001IEHHE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie»
20 DKOJIOTHS KaK HayKa
bubnuoreka [IOK
Cpenpl 0OuTaHUS U SKOJIOTHYECKHE
21 https://m.edsoo.ru/863eafe
bakTopbl .
AlGuotnyeckue GpakTopHbI.
JlaGopatopnas pabora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH bu6muoreka [JOK
22 PACTEHHI U3 PA3HBIX MECT OOUTAHHSI. 0.5 https://m.edsoo.ru/863ebl
Jlabopartopnast pabota Ne 4. «Bnusane Oe
CBETa Ha POCT U pPa3BUTHE YEPEHKOB
KoJIeyca»
bubmuoreka [JOK
23 buoTtndaeckue hakTops https://m.edsoo.ru/863eb3
48
DKOJIOTUYECKHUE XapaKTEPUCTUKU
24 nomyisiuu. [Ipaktuueckas padora Ne 2 0.5
«IToacY€T MIOTHOCTH MOMY AL '
pa3HbIX BUJOB PACTEHHID»
bubmuoreka [JOK
25 Coo0rmiecTBa OpraHu3MoOB — OHOIEHO3 https://m.edsoo.ru/863eb4

6a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
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

bubnuoreka [IOK
DKOJIOTUYECKUE CUCTEMBI
26 1 https://m.edsoo.ru/863eb4
(9KOCHUCTEMBI)
6a
OCHOBHBIE TTOKa3aTeNI SKOCUCTEMBI. bubnuorexa [JOK
27 Oxonorudeckue nupamuasl. CBoiicTBa 1 https://m.edso0.ru/863ebS5f
skocucteM. Cykueccus a
28 [IpupoaHbIe 3KOCUCTEMBI 1
29 AHTPONOTr€HHbIE SKOCUCTEMBI 1
bubnuoreka [IOK
buocdepa — rinobanpHas sKOCHCTEMA
30 1 https://m.edsoo.ru/863ebb
3emuu
Se
bubnuoreka [IOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS
31 1 https://m.edsoo.ru/863ebd
onocdepnr
16
32 YenoseuecTBO B 6Mochepe 3emin 1
CocyliecTBOBaHUE IPUPOILI U Bubmorexa LIOK
33 Y pHp 1 https://m.edsoo.ru/863eba
YeJI0BEYeCTBa lo
PesepBHbIil ypok. O000IIEHHE TEMBI
34 «Co0011ecTBa U DKOJIOTHUECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5
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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
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U151 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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