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INOACHUTEJIBHAS 3AIINCKA

[Ipu paszpaboTke mporpaMMbl MO OHMOJIOTUM TEOPETUYECKYIO OCHOBY JUIS OIPENENICHHUS IMOAXOAO0B K
(dopMHpOBaHHUIO CoAepKaHUs Y4eOHOTro mpeaMeTa « BHOJIOT s COCTaBUIIN: KOHIETITYalbHbIC TTOJIOKEHUS
DOI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHUsI, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAHHM K
YPOBHIO TOATOTOBKH BBIMYCKHHUKOB, IMOJIOKEHHS 00 OOUIMX LENSX M MPUHIUIAX, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBbI cpenHero odmiero obpazoBanusi B Poccuiickoit denepanuu, a Takxke
NOJIOXKEeHUA O crnenuduke Ouojoruu, €€ 3HAYCHHWM B TO3HAHUHM >KUBOM NPUPOABI M o0OecreyeHuu
CYLIECTBOBaHMS 4YeIOBe4YecKOoro oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OMpPEeNICHbl OCHOBHBIC
GYHKIIUM pOorpamMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o Ouonoruu NaéT NMpeacTaBlIeHUE O LENsAX, 00 o0mel crpareruu oOydeHus, BOCIUTAHUS U
pa3BUTHUs OO0ydYaroIIMXCs CpeacTBaMu yueOHoro mnpeamera «buosorusy», omnpeneiser o0s3aTenbHOoe
IPEIMETHOE COJIEp’)KaHUE, €ro CTPYKTYpPY, paclpeleieHHe M0 pasjenaM U TeMaM, PEKOMEHyEeMYIO
MOCIIEI0BATEIHHOCTh M3YUYEHHUS y4eOHOro MaTepuaja ¢ Y4ETOM MEKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JJOTMKH 00pa30BaTEeIHLHOTO MPOIIECCa, BO3PACTHRIX OCOOEHHOCTEH 00yJarOIIUXCsl.

B mporpaMMe mno OuoONOrMM TakKe YUMTHIBAIOTCS TpPeOOBAaHHA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOy4eHHus B ()OPMHPOBAHWU OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIILHON  JIeATeNbHOCTH/YYEOHBIX JIEHCTBUH  OOYYalOIIMUXCS MO OCBOGHHUIO  COJICPKAHHS
OHOJI0ru4YecKoro 0opazoBaHusl.

B nporpamme no 6uosoruu (1011 xnaccsl, 6a30Bbli ypOBEHb) peain30BaH IPUHLHUI IPEEMCTBEHHOCTH B
U3y4eHUU Ouosioruu, Ojarojapss 4emy B HEM NpPOCMATPUBAETCSl HANpPaBIECHHOCTh Ha Pa3BUTUE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpHUEHTALUI
JUYHOCTH, HKOJOTHMUYECKOTO MBIIIJICHNUS, TPEICTaBIEeHU O 370pOBOM 00pa3e >KU3HM M OepeskHbIM
OTHOLIEHHEM K OKpyXaromiel npupomHoil cpezne. [loaTomy Hapsay ¢ u3ydeHHEM OOIEOMOIOTrHYEeCKUX
TEOpUH, a TAK)Ke 3HAHUN O CTPOCHUHU KUBBIX CUCTEM Pa3HOTO paHra U CyIIHOCTH OCHOBHBIX MPOTEKAOIINX
B HUX IIPOIIECCOB B NMpOrpaMMme Mo OMOJIOTUH yJIeIeHO BHUMAaHUE UCIOJIb30BAHUIO MOTYYEHHBIX 3HAaHUH B
MOBCEIHEBHOM KU3HU UIS PEUICHHs] MPUKIATHBIX 33a7a4, B TOM 4YHUCIe: TPOGUIAKTHKNA HACIEICTBEHHBIX
3a00JIeBaHUN  YEJIOBEKa, MEAMKO-TEHETHYECKOr0 KOHCYJIbTUPOBaHUS, OOOCHOBAaHHSA SKOJIOTMUYECKU
1[E€JIECO00PA3HOTO TOBECHUS B OKPYXKArOIIeH MPUPOTHON Cpene, aHamu3a BIUSHUSA XO3SMCTBEHHOM
JESATEIIBHOCTH YEJIOBEKA Ha COCTOSIHUE NMPUPOJHBIX U UCKYCCTBEHHBIX DKOCHCTEM. Y CUJIICHHE BHUMAaHUSA K
NPUKIAJHOM HAaNpaBleHHOCTH Yy4eOHoro mnpenmera «buonorus» NpOIUKTOBAHO HEOOXOIUMOCTHIO
o0OecrieyeHus YCIOBHM JUIsl pelleHuss OJHOW M3 aKTyaJbHBIX 3a/ad LIKOJIBHOTO OHOJIOTMYECKOTO
oOpasoBaHus, KOTOpas Mpearnojaraet (GopMupoBaHuE y OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIErOCS COBPEMEHHOIO MUPA.

Bbuonoruss Ha ypoBHe cpenHero ooOuiero oOpazoBaHMs 3aHMMaeT BaxHoe Mecto. OHa obecrieynBaeT
dbopMupoBaHKEe Y O0YJAIOIITNXCSI TPEICTABICHHI 0 HAYIHON KapTHHE MUPA, pacIIupseT U 000011aeT 3HaHHs
0 )KUBOU ITPUPOJE, €€ OTIIMYNTEIBHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3alMK U SBOIIOLNHN, CO3/1AET YCIOBUS
JUIS: TIO3HAHMSI 3aKOHOB JKMBOW MPUPOABbI, (POPMHUPOBAaHUS (PYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB
3JI0pOBOTO M 0e30macHoro o0pasa >KU3HHU, SKOJIOTHYECKOT0 MBIIUICHHUS, IGHHOCTHOTO OTHOILIEHHS K KUBOU
IPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJOTUS MMEET TaKKe JJsl pEIIeHHs BOCIMTATENbHBIX W Pa3BUBAIOIIMX 3a/ad
cpeaHero obmero oOpa3oBaHus, couuanu3anuu oOyuarommxcs. M3yuenwe Ouonoruu obecreuyuBaeTt
ycloBusi st (POPMUPOBAHUS HHTEJUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX M WH(POPMAIIMOHHBIX HABHIKOB,
ACTETHYECKON KyJbTYpbl, CIOCOOCTBYET HHTErpalMd OWOJIOIMYECKUMX 3HAHUN C MPEJICTaBICHUSIMHU W3
IpYruX Y4eOHBIX MpPEeIMETOB, B YAaCTHOCTH, (U3MKH, XUMHM U reorpaduu. Ha3BaHHble MOJOXKEHUS O



npeHa3sHauYeHuH yuyeOHoro mpenmera «buosorus» cocTtaBuiIM OCHOBY Jsl ONpEAETICHHS IMOIXOAOB K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OHMOJIOTHH.

Otb6op conepxanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C TMO3UIUN
KYJIbTypOCOOOpPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOydaromuecs: JOKHBI OCBOUTH 3HAHUS U
YMEHUs, 3HauMMble JUIsi (OPMHPOBAHUS OOLIEH KyJbTYpbl, OINpPEENIAIOLIME aJeKBATHOE IOBEICHHE
YeJI0BEKa B OKpYXKarolllel MpUpOAHOM cpelie, BOCTpEOOBAaHHbIE B MOBCEIHEBHOM JKM3HU M MPAKTHUECKOH
nesrenbHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHHI 3aHUMAIOT JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITyXkKat
OCHOBOHM JUIs (DOPMHPOBAHUS TPEICTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHE MHpa U
LIEHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aMH1 OMOIOIHYECKOI0 00pa30BaHMsL.
CTtpyKTypupoBaHHe coziepKaHMsl yueOHOro MaTepuasa B IporpaMme o OMOJI0rMH OCYILIECTBICHO € yYETOM
IPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIMYUTENLHBIX OCOOCHHOCTSX >KUBOM HMPUPOABI, O €€ YPOBHEBOU
OpraHu3aliiil ¥ HBOJIONMH. B COOTBETCTBHUHM C 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEAYIOUINE COAEpIKATENIbHbIE JIMHUN: «buonorus kak Hayka. MeTolbl HAy4YHOrO IO3HAHUAY,
«Kierka kak Ouosnormueckas cucrema», «OpraHusM Kak Ouosormueckas cucreman, «Cucrema u
MHOr000pa3ue OpPraHUYecKOro MHUpPa», «OIBOJIIOLMS KXUBOW MPUPOIBD», «IKOCUCTEMbI U MPUCYIIHE UM
3aKOHOMEPHOCTI.

Llenp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIJAJIeHHE OOYYaroIUMUCS
3HAHUSAMH O CTPYKTYPHO-(DYHKLIHMOHAIBHOM OpraHu3aliy )KUBbIX CUCTEM PAa3HOIo paHra v npuoOpereHue
YMEHHMM HMCIOJIb30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB XKUBOW IPUPOJIBI U
pelIeHUs Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTukeHre Lenu Hu3ydeHus ydyeOHoro mnpenmera «buosorus» Ha 6a30BoM ypoBHE oOecrmeuuBaeTcs
pEILIEHUEM CIIEAYIOIINX 3a1au:

OCBOEHME OOY4YalOIIMMUCA CHCTEMbl 3HAaHUW O OHOJIOTUYECKUX TEOpHUSX, YUYEHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpPaBHJIAX, CIY)Kal[UX OCHOBOW 1 (OpMHUpPOBAHMS NPEICTaBICHUH O
€CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOTO I03HaHMs, CTPOEHHUH, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHUCTEM PA3HOTO YPOBHS OpPraHU3aIMH, BBIIAIOUIMXCS OTKPBITHSAX U COBPEMEHHBIX
HCCIIEeI0BaHUSIX B OMOJIOTHH;

(dbopMupoBaHue y 0Oy4YaroIUXCsl MO3HABATENIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B
npoliecce aHaIN3a JAHHBIX O My TSIX pa3BUTHS B OMOJIOTMH HAYUHBIX B3IJISI0B, UIEH U MOIX00B K U3yUEHHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydyarommxcs oOmed KyiabTypbl, (DyHKIHOHAJIbHOM TI'PaMOTHOCTH, pPa3BUTHE YMEHUI
OOBSCHATH M OLIEHUBATh SIBICHUS OKPYXKAIOLIEr0 MHUpa >KMUBOM IMPUPOJIbI HA OCHOBAHUU 3HAHUI M OMBITA,
MOJYYEHHBIX MPH U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y OOyyarOImIMXCsl YMEHMH WIIIOCTPUPOBATh 3HAYeHHWE OMOJIOTMYECKUX 3HAHUN B
IIPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, pAa3BUTUH COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTMM |
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KMBOM MPUPOJBI, HEOOXOAMMOCTHU
OEepe’)KHOTO OTHOLIEHUS K HeH, COONIOJNEHHs ASTHYECKMX HOPM IpPH MPOBEACHUU OHOJIOTMYECKHX
HCCIICTOBAHUM;

OCO3HaHHE IEHHOCTU OMOJIOTMYECKUX 3HAHUM JJIs MOBBIIIEHHS] YPOBHS SKOJIOTHMYECKON KYJIbTYpbI, JUIS
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE MPHUOOPETEHHBIX 3HAHUM M YMEHHUI B MOBCEIHEBHOM JKU3HU ISl OLICHKH TOCIIEACTBUIN CBOEH
JESTeIbHOCTH 110 OTHOIICHHIO K OKpYyXKarolled cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHE U
cobmoienre Mep mporIakTHKN 3a00I€BaHUN.



B cucreme cpemnero obmero oOpasoBanusi «buosorus», m3ydaemas Ha 0a30BOM YPOBHE, SIBISCTCS
00s13aTeNIbHBIM y4eOHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MpeaMeTHON 001acTu «EcTecTBeHHO-HAYyYHBIE
PEIMETHD».

Jlnst u3yueHus Ouosoruu Ha 6a30BOM ypoBHE cpeaHero obmiero oOpa3oBaHus oTBoauTCs 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsizb OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTHMMH €CTECTBEHHBIMHU
Haykamu, (unocoduelt, ITUKOH, SCTETUKOW M mpaBoM. Ponb Ouonoruu B (hOpMUPOBAHMHM COBPEMEHHOU
HAy4YHOU KapTuHBI Mupa. CucreMa OMOIOTHYECKHUX HaYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OMMCaHKUEe, U3MEPEHHE, KIIacCU(pUKaLUs,
MOJIEJIMPOBAaHUE, CTATUCTHYECKAst 00paOOTKa JaHHBIX).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS KUBON IPUPOIBI».

JlaGopaTopHble M IPaKTHYeCKHE PA0OThI:

[Ipaktnueckass pabora Ne 1. «Mcnonb3oBaHue pa3nMUYHBIX METOJOB IPU HM3YYEHUHU OHMOJOTHYECKHX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aIUs.

XKusbie cucrembl (OMOcHMCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTInWYHE >KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPO/IBI.

CBoiicTBa 6MocHCTEM M UX pazHOOOpas3ue. YPOBHHM OpraHU3alUMU OMOCHCTEM: MOJIEKYISIPHBIHN, KIIETOUYHBIH,
TKaHEBBbIH,  OPraHU3MEHHBIM,  MOMYJIAHMOHHO-BUAOBOM,  HDKOCHUCTEMHBIH  (OMOreoleHOTHYECKHUit),
O6rochepHbIi.

JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHH OPTaHU3ALUH KUBOU TIPUPOABI».
Ob6opynoBanue: Moaens Monekynbsl JJHK.

Tema 3. XumMuYecKHil cOCTaB U CTPOECHHE KJIETKH.

XWMHYECKUH COCTaB KJIETKM. XHMHMYECKHE DJIEMEHTBhI: MAKPO3JIEMEHThI, MUKpPOAJIEMEHTH. Boaa u
MUHEPAJIbHBIE BELIECTBA.

@OyHKIUHY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [loaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHune 0eakoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMble U 3aMeHUMBbIE
AMUHOKHCJIOTBl. AMHUHOKHUCIIOTHBI COCTaB. YPOBHH CTPYKTYypbl O€IKOBOI MoJeKynbl (TiepBUYHAS,
BTOpPHYHAs, TPETHYHAss M UYETBEPTHYHAS CTPYKTypa). XUMHUYecKHe CBOMHCTBa OenkoB. buomormueckue
(GyHKIHU OENKOB.

®epMeHThl — Ouonornyeckue karanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunbl. OTinymns GepMEHTOB OT HEOPTAaHUYECKUX KaTallu3aTOpPOB.
VYraeBoasl: MOHOcaxapubl (TJIr0K03a, pubo3a W J1e30KCHUpuO03a), Aucaxapuabl (caxaposa, JaKTo3a) U
noJrcaxapuabl (Kpaxma, TIMKOTeH, 11eJuTioi03a). buonornueckue GpyHKIUM yriaeBooB.

Jlunuaer:  tpurmunepuasl, Gocdonunuasl, crepouasl. [uapodunbHO-THAPOGOOHBIE  CBOMCTBA.
buonoruueckue ¢pynkiuu nunuaos. CpaBHEHUE YIJIEBOAOB, OEIKOB U JIMMKUJOB KaK UCTOYHUKOB SHEPTHH.



Hykneunossie kucnotel: JJTHK u PHK. Hykneotuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT. CTpoeHUE U
¢ynkuun JJHK. Ctpoenne u pynknun PHK. Buast PHK. AT®: ctpoenue u GpyHKINH.

[MuTonorus — Hayka o kieTke. Kinerounas Teopust — npuMep B3auMOJICHCTBHS UaeH U (HaKTOB B HAYYHOM
NO03HAaHUU. MeTOo/1bl U3yUEHUSI KIIETKHU.

Knerka kak nenoctHas >xkuBas cucrema. OOuiue NMpHU3HAKM KIETOK: 3aMKHYyTas HapyskHas MeMOpaHa,
moutekyibl JIHK kak remerndeckuii anmapar, cucreMa CuHTe3a Oerka.

Tunsl KJIETOK: syKapuoTHuYecKas M IHpokapuoTuueckas. OCOOEHHOCTH CTPOEHHUS IPOKapUOTHYECKOMN
kiaetkn. Kierounas crenka Oaxrtepuii. CTpoeHHE JYKapHOTHUECKOW KiIeTKH. OCHOBHBIE OTIUYHUS
PaCTUTENHHOM, )KUBOTHON M TPUOHON KIICTKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, uxX ¢yHkuuu. [lnasmarmyeckas
meMmOpaHa, e€ cBoiicTBa 1 pyHKImH. [luTonnazma u e€ opranouasl. OqHOMEeMOpaHHBIE OPTaHOU I KJICTKH:
OIIC, anmapat ['onbmpxu, au3zocoMsel. [lonyaBTOHOMHBIE OpraHOM/IbI KJIETKM: MUTOXOHAPUH, IUIACTUABI.
[Tpoucxoxnaenue MUTOXOHApPUM M miactuh. Buabl muactun. HememOpaHHbBIE OpraHouibl KIETKH:
puOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPUOIM, PECHUYKH, JKIYTUKH. DYHKIHMU OPraHOUJOB KIIETKH.
Bxurouenwus.

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapuoIlulasma, XpOMAaTHH,
AIPBILIKO. XPOMOCOMBI.

TpancnopT BelIeCTB B KIIETKE.

JdemoHcTpaumnu:

IToptpertsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkusc,
P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMHUYECKHMX 9JIEMEHTOB B HEKHUBOM mpupone», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOH MPUPOJIE.

Tabnuuel u cxemsl: «Ilepruoauueckas Tabaua XUMUUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJbI BOJABD,
«buocunres Genka», «CtpoeHne Moinekynsl Oenka», «CtpoeHue ¢pepmenTa», «HykienHOBbIE KHCIOTHI
JHK», «Crpoenne monekynsl AT®», «CtpoeHne 3ykapHMOTHYECKON KIETKH», «CTpOEHHME >KUBOTHOM
KIeTKn», «CTpoeHre pacTUTEIbHOU KIIETKH», «CTpoeHHe MpOKapHOTUYECKON KieTKn», «CTpoeHue sapa
KJICTKHN», « YTICBOIBDY, «JIMIIHILD.

OG6opyoBaHMe: CBETOBOH MHKDPOCKOI, OOOpyJOBaHME JUId NpOBEAEHHs HAOIIOIEHUH, H3MEPEHMH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKHUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlaGopaTopHble U paKkTHYeCKUe PadoThI:

Jlaboparopnas padota Ne 1. «M3yueHne kataluTHUYECKON aKTUBHOCTH (PEpMEHTOB (Ha MpUMEpPE aMHIIa3bl
WM KaTaJla3bl)».

JlaGopatopnass pabora Ne 2. «M3ydeHue cTpoeHHMsS KIETOK DPACTECHHMH, >KUBOTHBIX M OakTepuil mon
MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpEnaparax 1 ux OMucaHue».

Tema 4. ’KusHenesATeJbHOCTh KIETKH.

OOmeH BemecTB, WM MeTabonu3M. AccuMuisinusa  (TUIACTHMYECKUM OOMEH) M JUCCHUMMIIALIUS
(oHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €IUHOTO Mpolecca Meradbosnn3ma. Poib 3aKOHOB cOXpaHEHUs
BEIIECTB U SHEPTUHU B IOHUMAHUU MeTadoInM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiii. Ponb ¢depmMeHTOB B oOMeHEe BeElIeCTB U
IIPEBPALLECHUH SHEPTUU B KIIETKE.

®otocunte3. CperoBas M TeMHoBasg (a3bl ¢orocuHTeza. Peakimu ¢dorocunreza. DpdekTuBHOCTH
dorocunTe3a. 3HaueHue GoTocuHTE3a IS KU3HU Ha 3emuie. BiausHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CIOCOOBI OBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue 0akTepun. 3HaueHne XeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIle.



OHepreTudyeckuii oOMeH B KileTKe. PaciueruieHue BellecTB, BbIAEICHUE U aKKyMYJIUpPOBaHHE 3HEPrUM B
KJIETKE. DTaIllbl 3HEpreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Busl. KuciopoaHoe okucienue, uim
KJIeTouHoe Apixanue. OkuciaurensHoe pochopunupoBanne. IPGHEKTHUBHOCTh SHEPTETUIECKOTO OOMEHA.
Peakiium wmarpuuHoro cuHre3a. leHernyeckas unpopmamus u JIHK. Peanmsanus reHeTHueckoit
nHpopMaIuu B KJeTKe. ['eHeTHYecKnii KoJ U ero cBoicTBa. TpaHcKkpumnius — MaTpuuHblii cuHTe3 PHK.
Tpancnsauus — OumocunTe3 Oesika. Otanbl TpaHcnsuuu. Koguposanue amuHokuciaoT. Posns pubocom B
O6unocuHTe3e OenKa.

Hexnerounsie hopMmsl xu3Hu — Bupycsl. Mcropust otkpeitust Bupycos (/1. Y. Banosckwuit). OcobeHHoCcTH
CTPOEHHUSI U XU3HEHHOro IMKia BUpycoB. bakrepmodaru. bone3Hnu pacteHuil, )KMBOTHBIX M 4YEJIOBEKA,
BBI3bIBacMbIe BUpycamu. Bupyc ummyHonedumnura yenoseka (BUY) — Bo3oynutens CIIN[a. OGpaTHas
TPaHCKPHIILIKS, peBepTa3a u unrterpasa. [Ipodpuiaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JI€BaHUIA.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuuel u cxembl: «Tunbsl nutaHus», «Merabonnsm», «MHUTOXOHIPUAY, «DHEPreTHUECKUl 0OMeH»,
«Xnoporutacty, «Porocunres», «Crpoenue HIHK», «Crpoenne n (yHkunoHupoBaHue resa», «CHUHTE3
Oenkay, «['enermueckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHue W KM3HEHHBIH LUKI BHpyca
CIINda, 6aktepuodaray, «Pemnukanus JJHK».

Ob6opynoBanue: wmozaenu-anmmvkaunu «Ynsoenne JHK wu Tpanckpunuus», «buocunres Oenkay,
«Ctpoenue KIeTKn», moaenb cTpykrypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounblif 1uki, uiu KU3HEHHbIM 1ukn kiaetku. MHtepdasa m muro3. Ilponecchl, mporekarouye B
uHtepdasze. Permukanus — peakuus marpuuHoro cuntesa JIHK. Crtpoenue xpomocoMm. XpoMOCOMHBIN
HaOoOp — KapuoTu. JIMIIOUIHBIN U rarIONIHbI XpOMOCOMHBIE Habophl. Xpomatuisl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U UHAMBUIYAIIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xnerku — muto3. Cragum murosa. IIponeccsl, mpoucxopsiiue Ha pa3HbIX CTaJAMAX MHUTO3a.
buonornueckuit CMbICI MUTO3A.

[IporpamMmmupyemast ruOesnb KIETKH — alomnTo3.

@opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosoe U MosioBoe. Buiabl Oecroyioro pasMHOXKEHUS: JeleHUe
Ha/IBOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BEreTaTMBHOE pPa3MHOXKEHHE.
HckyccTBEHHOE KJIIOHUPOBAHHUE OPraHU3MOB, €0 3HAUYEHUE JUIS CEJEKLINN.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Ctaauu Melio3a. [poneccsl, npoucxoasiue Ha cTaausax meiiosa. [loBenenne xpomocom B Melio3se.
Kpoccunrosep. buonornyeckuii CMbICH U 3HaUEHUE MEHO03a.

I'ameTorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK y HBOTHBIX. I10J0BBIE jkee3bl: CEMEHHUKH U

suaHuKd. OOpa3oBaHWE W Pa3BUTHE TIOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30uf, SHIEKIeTKa) —
crnepmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKJIETOK M crepMaTo30u10B. OII0J0TBOPEHHUE.
[Taprenorenes.

NuouBuayanpbHOoe  pa3BUTHE (OHTOT€HE3). OMOpHUOHANIBbHOE paszBuTHe (d3MOpHOreHe3).  DTarbl
SMOpPHUOHAJIIBHOTO Ppa3BUTHA Yy TMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJsilus, OpraHoreHes.
[TocTamMOproHaNbHOE pa3BUTHE. TUIIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHS: IPAMOE, HETIPSAMOE (JIMUMHOYHOE).
BnusHue cpepl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuU Pa3BUTHSL.
JdemoHcTpauunu:

Tabmumpl 1 cxembl: «DOpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «JIBOWHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «BereraTuBHOE pa3MHOKEHHE pacTeHui», «Jlenenue kiuetku 6akTepui», « CTpoeHHe MOJ0BBIX
KJIeTOK», «CTpoeHue xpoMocombl», «Knerounwnii mmkmy, «Permmmkauus JHK», «Mwuto3y», «Meito3»,



«IIpssmMoe m HempsMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKONUTAIONIMX U 4elIoBeKa», « OCHOBHBIE CTaguU
OHTOT'EHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHUKpoImpenaparsl «CrnepMaTo30uabl MIICKONUTAIOMIEroy, «SIimnexneTka
MJIEKONUTaroIero», « Kapuokunes B KieTkax KOpeuka Jiyka», MarHuTHasE MOJeb-anIuiMKanus «Jlenenue
kietkn», Mmoaenb JJHK, Mogens metadazHoit XpOMOCOMBL.

JlaGopaTropHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabora Ne 3. «HabGmiomeHue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKAa JTyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

JlaGopatopHnas padota Ne 4. «/3yueHue cTpoeHHs NOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax».
Tema 6. HacsieAcTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer um 3amaun TeHeTHKH. Vcropusi pa3BUTHS TEHETHKH. Ponb mMUTONOTMM M 3MOPHOJIOTHH B
CTaHOBJICHUM TEHETHKH. BKilag pOCCHICKMX U 3apyOeKHBIX YYEHBIX B DPa3BUTHE TCHETUKU. METOIbI
IFeHETUKU  (TMOPHUIIOJIOTMUECKUH,  LUTOICHETHYECKUH,  MOJIEKyJIsipHO-TeHeThdeckuil).  OCHOBHBIE
TEHETUYECKUE NIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIMBAHUM.
3aKOHOMEPHOCTH  HACJEIOBaHUS IPU3HAKOB, YycTaHoOBIeHHble . MengeneM. MoHorudbpuaHoe
CKpeIlllMBaHHE. 3aKOH €AMHO-00pa3usi TMOpUIOB nepBoro nokosieHus. IIpaBuiio nomMuHMpoBaHUS. 3aKOH
paclleIuIeHHs IPU3HAKOB. [ 'unoresa unctorsl ramet. I1oyiHOE U HENMOJIHOE JOMUHUPOBAHMUE.

JurnopuiHoe cKpelBanye. 3aKOH He3aBUCUMOT'0 HaclleI0BaHUs TPU3HAKOB. LlUToreHeTnyeckue OCHOBBI
JUTHOPUIIHOTO CKpEIMBaHUA. AHaJIu3upylollee CKpelirBaHue. lcrnosnb3oBaHue —aHAIU3UPYIOLIETO
CKPEIIMBAHUSA IS ONIPEIEIICHIS TEHOTHITa 0COOU.

CueruieHHoe HacnejoBaHue npusHakoB. PaGora T. MopraHa mo cCLEIUIEHHOMY HAaclI€JJOBaHUIO T'€HOB.
Hapymenue cuenienus reHoB B pe3ysibTaTe KPOCCHHIOBEPA.

XpOMOCOMHas1 TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enernka nona. XpoMOCOMHOE OIpejieleHHe 1noia. AyToOCOMBI U TIOJIOBbIE XpOMOCOMBIL. ['oMoramMeTHble 1
rereporaMeTHble Opranu3Mbl. HaciienoBanue Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

N3meHunBOoCTb. Buabpl M3MEHYMBOCTU: HEHACJIECACTBEHHAas M HacleACTBeHHas. Poab cpensl B
HEHACJIEJICTBEHHON M3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PUKAIMOHHON U3MEHUYNBOCTH. BapuanmoHHbIi
pAn v BapuannoHHas kpuBas. Hopma peakiuum npusHaka. KoimuecTBeHHbIE M KAUECTBEHHBIC IPU3HAKU M UX
HopMa peakuuu. CBoiicTBa MOAM(DUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Ui reHOTUIIMYECKAsi, U3MEHUMBOCTh. KoMOMHaTHBHAS H3MEHUYUBOCTh. Meiio3 1 mosioBoi
IpOLECC — OCHOBAa KOMOWHATHMBHOM HW3MEHUYMBOCTU. MyTanmoHHas u3MeH4YMBOCTh. Kiaccuduxarms
MYTallUii: TeHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. YacToTa M pUUKHbI MyTauuid. MyTareHHble pakTopbl. 3aKOH
TOMOJIOTHYECKUX PAZOB B HACJIEACTBEHHOU n3MeHynBocTy H. 1. BaBumnosa.

BresnepHas HaclIeACTBEHHOCTb U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOAbI '€HETHUKH YEJIOBEKA: I€HEAJIOTMYECKUU,
OJIM3HEIOBBIN, IUTOTCHETUUYECKHH, OMOXMMUYECKUM, MOJIeKysipHO-TeHeTnuecknii. CoBpeMeHHOe
OIIpelIeJICHUE T€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IIOMOIIBIO
[1L[P-ananu3a. HacneacTBeHHble 3a00JI€BaHUS YEIOBEKAa: T€HHbIE OOJIe3HM, OOJIE3HU C HACIEICTBEHHOM
IPEIPacIoNOKEHHOCTHIO0, XPOMOCOMHBIE O0sie3HH. ComaTHuecKue U TeHepaTHUBHbIe MyTalui. CTBOJIOBbIE
kjeTku. [IpuHIunel 310poBoro o0pasa >KU3HH, JUATHOCTHKH, MPOPHUIAKTUKH U JICYEHUS TeHETUYECKUX
Oone3Held. MeaUKO-TeHETUYECKOe  KOHCYJIbTHPOBAHHE. 3HAuU€HHWE  MEIUIIMHCKOM TIeHeTUKH B
IPEIOTBPALICHUN U JICUEHUH FeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpauunu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecosckuii, H. 1.
Basuiios.



Tabmumper 1 cxembl: «MoOHOrMOpHIHOE CKpEIIMBAaHME M €ro IMTOICHETUYecKass OCHOBa», «3aKOH
pacLIerieHHsI ¥ €r0 HUTOTCHETHYECKasi OCHOBa», «3aKOH YHCTOTHI raMeT», «/IurnopuaHoe ckpemumBaHmue,
«lluTomornuyeckue OCHOBBI JIUTHOPUIHOIO CKpenuBaHus», «Meio3y, «B3aumonuelcTBue amielbHbIX
reHOB», «['eHeTndyeckue KapThl paCTEHMM, )KUBOTHBIX U Ye€JIOBEKa», «['eHeTuka moisay, «3aKOHOMEPHOCTU
HACJIEI0BAHMS, CLUEIJIEHHOTO ¢ Mojom», «Kapuorumnsl yenoBeka U )KMBOTHBIX», «BUIbpl M3MEHUUBOCTIY,
«Moaudukanmonnas Hu3MeHUMBOCTh», «HacnemoBanue pesyc-aktopa», «l'eHeTMKa Tpynm KpOBUY,
«MyTaloHHas: U3BMEHYUBOCTD.

Ob6opynoBanue: Mojenu-anmInKanuu «MOHOTHOPUAHOE CKpeluBaHuey», «Hernonmnoe JOMUHHPOBAHUEY,
«lurubpunnoe ckpemmBanuey», «llepekpéct xpomMocom», MUKPOCKON U MHUKporpenapar «po3odumar»
(Hopma, myTanuu GOpMBI KPbUILEB  OKPACKH Tela), repoapuii «I opoX moceBHON.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y
Ipo30(uiIbl Ha TOTOBBIX MUKPOTpEnapaTax».

Jlaboparopnas padota Ne 6. «M3yyenne MoaupuKannoHHOW U3MEHYUBOCTH, TOCTPOCHUE BApUAITMOHHOTO
psAlla ¥ BapUallMOHHOW KPUBOM».

JlaGopatopnast pabora Ne 7. « AHanmu3 MyTauii y qpo30(HiIsl Ha TOTOBBIX MUKPOIpErapaTaxy.
[Tpaktuueckas padora Ne 2. «CocTaBieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOIECC. 3apOKJICHUE CeNeKInu U nomectukanus. Yuenue H. . BaBuiiosa o
LEHTPax MPOUCXOKJIEHUS U MHOTrooOpa3usi KyJbTypHbIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX
KUBOTHBIX. COpT, NOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeleKIMH. MacCoBBIi M WHAMBUAYAIbHBI OTOOpPHI B CEJEKIUU pPACTEHUN U
KUBOTHBIX. OIleHKa 3KcTephepa. BIM3KOPOJACTBEHHOE CKpelMBaHWE — WHOpuUAMHT. Yucras auHMSL.
CkpeuBanue 4HCTBIX JHUHHUWA. ['etepo3uc, mnmu rulpunaHas cuna. HepoacTBeHHOE CKpellMBaHUE —
ayrOpuauur. OtnanéHHas ruOpuamzanus M e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4YeHHE
MOJIUIUIONOB. JIOCTHKEHNS CENEKIUN PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexnosorus kak oTpacib Mpou3BoJcTBa. [ eHHas HHKeHepusl. DTanbl co3nanus pekomounantHoi JJHK
U TpaHCreHHbIX opranu3moB. Kilerounas wunxeHepus. KieTouHsle KyiabTypbl. MHUKpPOKIOHAJIBHOE
pa3MHOXeHUEe pacTeHuil. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.
Okonoruyeckue u 3tndeckue npodieMsl. MO — reneTrnuecku MOAU(DUIINPOBAHHBIE OPTraHU3MBI.
JeMoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. 1BaHOB.

Tabmuie! u cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHUS U MHOTO0O0Opa3us KyJIbTYPHBIX pacTeHuit», «lloposl
JOMAIITHUX JKUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHuit», «OtrnanéHHas rulOpuanzanus», «PaboTs
akagemuka M. @. VBanoBay, «[lonumionaus», «O0bekThl OMOTEXHONOTHN», «KileTouHble KylIbTYphl U
KJIOHUpOBaHHUe», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISHKU TUIO0B M KOPHETIIONOB TUKUX (hOPM U KYJIBTYPHBIX COPTOB pacTeHUH, repOapuit
«CenbCcKOX035HCTBEHHBIE PACTEHUS.

JlaGoparopHble U MpaKkTHYecKue padoThi:

Okckypeusi «OCHOBHBbIE METOJIbI M JOCTHIKEHMS CEeNIEKIIMM PAaCTeHHH M >KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHLUIO, TUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIA yYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBOJTIOLHOHHAA OUOJIOTHA.



ITpennocelakyu BO3HUKHOBEHHS HBOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOpUsS U €€ MECTO B OMOJIOTHH.
BrnusiHue SBOTIOIMOHHON TEOpUHU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CBuzerenbcTBa  3Boitoluu. IlaneoHTonormyeckue: MOCIEAOBAaTENbHOCTh  IOSIBICHHUS BUAOB B
NaJICOHTOJIOTHYECKOM JIETONHCH, Tiepexoanble (popMmel. buoreorpaduyeckue: cxoacTBO U paznuune hayH u
(J10p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKUe: CXOACTBA M PA3IN4us 3MOPUOHOB pa3HBIX BHUJOB IO3BOHOYHBIX. CpaBHUTENBHO-
AQHATOMUYECKUE: TOMOJIOTMYHBIE, aHAJIOIMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJspHO-
OMOXMMHUYECKHE: CXO/ICTBO MEXaHW3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METabOJIIMYECKUX IyTeH y BCex
OpPraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IIpennocbulku BO3HMKHOBEHMs JAapBHHH3MA. J[BWIKYILHE CHIIBI
3BOJIONMHM BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TPH OrPaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyNIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopus Bosonuu (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUA U 3BOJIOLUY.

JiBmwkyne cuibl ((hakTophl) SBOJIONMK BUAOB B Mpupoae. MyTallMOHHBIA MPOLEecC U KOMOWHATHBHAS
U3MEHYMBOCTD. [lonmynsImoHHbIe BOJTHBI U Apeiid reHoB. M30msamust 1 MUTparusi.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BoIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.
ITprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Boitouuu. [Ipumepsl npucnocoOneHui y opraHu3MoB.
Apomopdo3bl ¥ UIHO-aJaNTAUH.

Bun u BumooGpazoBanue. Kpurtepum Buma. OcHOBHbIE (GOpPMBI BHI000pa30BaHHS: TeorpapuyuecKoe,
9KOJIOTMYECKOE.

Makpossomonust. dopmbl 3BomONMU:  (UIIETHYECKAs, AUBEPIeHTHAs, KOHBEPIEeHTHAs, MapajuleibHasl.
Heob6patumoctsb 3BOIONINH.

[IpoucxoxaeHne oT HecleUaIu3upPOBaHHbIX NpeaKkoB. [Iporpeccupytomas cnenuaiu3anus. AganTUBHAs
panuanus.

JdemMoHcTpanum:

[Toptpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, . Mronnep,
A. H. Cesep1ios.

Tabnuue! u cxemsl: «Pa3BuTHe opraHMyeckoro Mupa Ha 3emiie», «3apoAblly M03BOHOYHBIX JKUBOTHBIX,
«Apxeonrtepukcy, «DopMbl 60pbOBI 32 CyleCTBOBaHUE», «EcTeCTBEHHBINH 0TOOPY», «MHOroobpasue copTon
pactenuit», «MHoroobpasue nopona KUBOTHBIX», «[lonmymsauum», «MyTaliOHHas W3MEHYUBOCTHY,
«Apomopdo3el», «Mnnoanantanuuy, «O0mas aereHepanusy, «JBuxyunme cuibl sBosonuny», «Kapra-
cxema Mapupyra nyremectBuss Y. [lapuna», «bopnba 3a cymiectBoBanue», «lIpucnocoOiaeHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.
O6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C pPa3IMYHBIMU TUIIAMH OKpacKH, HAOOp IUIONOB U CEMsH,
kosutekuus «IIpuMepsl 3alIUTHBIX MPUCHOCOOIEHUN y JKUBOTHBIX», MOAeNb «OCHOBHBIE HampaBICHUS
IBOJIIOLIUIY, 00bEMHAs MOIeNb «CTpOEHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

Bbuoreorpaduyeckas kapra Mupa, KoyuieKuus «©opMbl COXpaHHOCTH UCKOTIAEMBbIX )KMUBOTHBIX M PACTCHUI»,
mozenb anmaukanus «llepexkpéct xpomocomy, BiakHble mpenapaTsl «Pa3Butue Hacekomoro», «Passutue
JSATYHIKWY, MUKporpenapart «/[pozoduna» (Hopma, MyTauuu Gopmbl KPbIIILEB U OKPACKHU TeJIa).
JlabopaTopHble U NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlabopartopnast pabota Ne 2. «Onricanue mpucocoOJICHHOCTH OPTaHU3Ma U €€ OTHOCHUTEIILHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIe NPEACTABICHUS O 3apOKACHUM kU3HU. HayuHble THIOTe3bl BOSHUKHOBEHUS KU3HU Ha 3eMJIE:
abuoreHe3 W MaHCIEpMHUs. XHUMHYECKas 3BONIOLUSA. AOMOTEHHBI CHHTE3 OpPraHWYECKHX BEIIECTB M3



HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE XMMHYECKOM 3Boironnu. HauanbHble 3Tamnbl
Oouonornyeckoit sBomouuu. [umnoresa PHK-mupa. @®opmupoBanume MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKH. [lepBbie KIeTKH U UX 3Bomonus. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pa3zputne xu3Hu Ha 3emiie mo spaMm W nepuoaam. Karapxeil. Apxeickas u HpOTEpPO30iMCKass HPbI.
[Taneo3oiickass 3pa ®u €€ TepuOAbl: KEMOPUNCKHI, OPJOBUKCKHHA, CHUIYpUHCKUH, JIEBOHCKHH,
KAMEHHOYTOJIBHBIH, IIEPMCKUH.

Me3o30iickas 3pa 1 €€ Iepruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMAaTa U reoJIOrH4eckux IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLHUUA PACTUTEIBHOIO U
KHUBOTHOTO MUPa. ApoMOp(03bl y pacTeHuil 1 )KUBOTHBIX. [losiBIIeHNE, paciBET ¥ BBIMUPAHUE TPYIII )KUBBIX
OpraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue »3BOIOUUH. OCHOBHBIE CHUCTEMAaTUUYECKHUE TPYIIIbI
OpraHU3MOB.

DBoroMs yenoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue nmpencTaBieHUi O MPOUCXOXKACHUN YETIOBEKa.
MeTtonpl u3yuyeHus: aHTpororene3a. CxozcTBa M pas3iiMyMsl yeloBeKa U KHUBOTHBIX. CHcTreMaTHuecKoe
MOJIOKEHUE YEJIOBEKA.

JiBmkymiue cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIH OTOOD.
OO61ecTBEHHBIM 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUI TPY1a, MBILUIEHUE, PEYb.

OcHOBHbIE CTaguM M BETBM DJBOJIOIUM YEJIOBEKA: aBCTpaJlonuTeku, YemoBek ymenslid, YenoBek
npsaMoxoasauni, YenoBek HeaHaepTalibckuid, YenoBek pazyMHbIid. Haxo1Ku MCKOIIaeMbIX OCTaTKOB, BPEMsI
CYILIECTBOBaHMs, 00JIACTh PACIPOCTPaHEHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYIHSL.
Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpOINEOUHAs (€Bpa3uiicKas), HErpo-aBCTPaJIONAHAS

(9KBaTOpHANIbHASA), MOHTOJIOUTHASI (a3maTcko-aMepHKaHCKas). Yeprol MPUCTIOCOOTIEHHOCTH
IIPEJICTaBUTENIEH YEJIOBEUECKHUX pac K YCIOBMSIM CYyIECTBOBaHUA. EMMHCTBO denmoBedeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuuel u cxembl: «Bo3HukHoBeHune CoiHedHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHPay,
«PacturenpHas kierka», «KuBoTHasg kietka», «lIpokapuormyeckas kinerka», «CoBpeMEHHas cuUCTEMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEpPT CTPOEHUS YEJIOBEKa M 4YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IaJC€OHTOJIOTMYECKUX HaXOJ0K IPEJAKOB COBPEMEHHOIO YEJIOBEKay,
«/peBHeiimne nmroan», «JpesHue moan», «IlepBsie coBpeMeHHbIe MI0AN», «UenoBeuecKkne pacb».
Ob6opynoBanue: Mymsku  «lIporcxoxkaenue denoBekay (OIOCTBI aBCTPAJIONMUTEKA, MHMTEKAHTPOIA,
HeaH/epTaliblla, KpOMaHbOHIIA), CIENKH WM U300pakKeHUs] KAMEHHBIX OpYJUi MEepBOOBITHOTO YeloBeKa
(xamMHHU-yoMIEepsl, pyOmia, ckpebia), reoXpoHOJIOruueckasl Tabnuia, Koekuus «DopMbl COXPAaHHOCTH
MCKOIIAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

[IpakTuueckast pabora Ne 1. «/3ydyeHne uckonaeMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJUIEKIIHSIX).
DKCKypcHsi « DBOJIOIMS OPTaHUYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WM KpaeBeTueCKHil
My3eil).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

DKoJorus Kak HayKa. 3aJadyd M paslienbl JKOJOTUU. MeToAbl HKOJIOTMYECKUX HCCIeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA36MHO-BO3IyIITHASI, TOYBCHHAs, BHYTPUOPTaHU3MEHHAs!.



Oxonornueckue (akropel. Knaccubukarus s3xomorndeckux (HakTopoB: aOMOTHUECKHE, OMOTHYECKUE H
aHTpororeHHsle. /leiicTBre 3K0I0rnyeckux pakTopoB Ha OPTraHU3MBI.

AbunoTtnueckue (HhakTophl: CBET, TEMIIEPATypa, BIakHOCTh. PoTonepuoansm. [IprcrnocobneHmst opraHu3MoB
K ACWCTBUIO a0noTH4ecKux (pakTopoB. bronornyeckue puTMsl.

buotnueckue (axkropel. Buasl 6MOTHUECKUX B3aMMOAEHCTBUI: KOHKYPEHLUS, XUIIIHUYECTBO, CUMONO03 U
ero ¢opmel. Ilapazutusm, Koonepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AmeHcanu3M, HeHTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOJICHCTBUI NSl CYIIECTBOBAHUSI OPraHU3MOB B
HPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKHM Momysaauuu. OCHOBHbBIE IOKAa3aTeNu MOMYJSALMU: YHCIEHHOCTb,
IUIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JJMHaAMUKa 4MCIEHHOCTU MONYJSALMU U €€
perynsusi.

JdemoHcTpaumnu:

IToptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuet u  cxembl: kapra «llpupoanbie 30HBI 3emsn», «Cpeabl OOUTaHMS OPraHU3MOBY,
«Doronepuoansm», «llomynsmum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TMOMYJISIIUN HH(QY30pHH-
Typenbkny, «IlumeBbie nenm».

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

JlaGopatopnas padora Ne 3. «Mopdornoruueckrue 0cCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOMTAHUS.
JlaGopatopnas pabora Ne 4. « BnusiHre cBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa».

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYJISILMM pa3HbIX BUJOB PACTEHUI».

Tema 4. CooOmecTBa 1 IKOJTOTHYECCKHE CHCTEMBI.

Coo011ecTBO OpraHu3mMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0OBAs, IPOCTPAHCTBEHHAs, TpopuUecKas
(muiesas). Buap-nomuHanTsl. CBA3M B OMOLIEHO3E.

Okonorndyeckue cucteMel (3kocuctembl). IloHsTHe 00 dKocucTemMe u OuoreorieHosze. DyHKIMOHATBEHBIC
KOMITOHEHTBI 9KOCUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeliecTB 1 NOTOK SHEPIUn
B 3KocucreMe. Tpoduueckue (muiLeBble) ypoBHU 3SKocucTeMbl. [lumieBble nenu u cetd. OCHOBHBIE
NOKa3aTel SKOCHCTEMBI: Oromacca, MPOAYKIH. DKOJIOTUIECKHE MTHUPAMUIBL: MTPOAYKINH, YUCIECHHOCTH,
6romaccel. CBOMCTBA 3KOCHCTEM: YCTOMYMBOCTh, CAMOpETYJIsALUs, pa3BuTHe. CyKieccus.

ITpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOHHOIO HITH IIMPOKOJIMCTBEHHOTIO Jieca.
AHTpPONOTreHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBL. YpOOo3KocUCTEMbI. buojornueckoe M X03gHCTBEHHOE
3HaYCHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak paxkTop ycroitunBoct 3xocucteM. CoxpaHeHHEe OMOJIOrMYECKOro pa3Hoo0pas3us Ha
3emue.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutis, coctaB u cTpykTypa 6uocdepsl. JKuBoe BemecTBo u ero
¢ynakun. OcobeHHOCTH Onocdepsl Kak rnodanbHOM SKocucTeMbl. J[MHaMuYeckoe paBHOBECHE U 0OpaTHast
CBs3b B Omocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3JeMEHTOB (Yyriiepoaa, a3oTa). 30HAIbHOCTb
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emian. AHTpOIIOTeHHBIE n3MeHeHus B Onocdepe. [ modbanbHpIe SKOTOTHYECKHE
pOoOJIEMBI.

CocyecTBoBaHHE MPHUPOJBI U yenoBeuyecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA yCTOMYMBOCTH
6uocdeprl. OcHOBa pallMOHAIBHOTO YINPaBJIEHUS MPUPOJHBIMH pPEeCypcaMM M HUX HCIIOJIb30BaHHE.
JlocTkeHust OMOJIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpauuu:

[Toptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. M. Bepnaackuii.



Tabmuubr 1 cxembl: «[lumessie 1enn», «buoleHo3: coctaB U cTpykrypay, «lIpupoaHsie cooOIIecCTBaY,
«Uenu  nwuranus», «OKojoruueckas nupamunay, «buochepa u  denmoBek», «IDKocuUcTeMa
HIMPOKOJINCTBEHHOI0 Jieca», «IDKOCHUCTEMa XBOWHOIo Jjeca», «buoleHo3 Bomoémay, «ATpOLEHO3Y,
«lIpumepHBIEe aHTPOIIOIE€HHBIE BO3ACHCTBUS HA IPUPONY», « BakHeNIIe HICTOYHUKH 3arpsA3HEHUs BO31yXa
U TPYHTOBBIX BOJ», «IlouBa — BakHelas coctapistouas ouocdeps», «DaKkTopbl Aerpajaliy MOYBY,
«ITapaukoBbiii 3¢ dexT», «DakToppl pajuOAKTUBHOIO 3arpsi3sHeHus Ouocdeprl», «OOWas cTpykTypa
o6uocdeprr», «Pacnpocrpanenue xu3Hu B Ouocepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor
yraepoaa B 6uochepe», «KpyroBopoT a3ota B MpupoIe».

OO6opynoBaHue: Mojenb-aniMKkanusa « Tunuunsle OnoueHo3s», repOapuil «PacTurenbHble cooOLIIECTBAY,
Koyiekuu  «buoneHo3», «BpenuTtenn BaKHEHIIMX CEIbCKOXO3SIMCTBEHHBIX KyJIbTyp», IepOoapuu u
KOJUIEKIIUM PAaCTEHUI U UBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM IpylIiaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii @enepaiiuu, n300pakeHus] OXpaHsIeMbIX BUI0B PACTCHUHN U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOITMHW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBiIMBaKOTCS TpeOOBaHMsS K pe3yjibTaTaM OCBOEHHUS OOy4YaroUIMMUCS
[IpOrpaMM CpeAHero o0Iiero 00pa3oBaHus: JUYHOCTHBIM, METAIPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IpeameTa «buOoNOorus» BbIACIECHBI CIEAYIOUIUE
COCTaBJISIIOLIME: OCO3HAHUE O0YYaIOIUMUCS POCCHMCKON Tpa’kIaHCKON MJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPENEICHHUI0, HAIMYNE MOTHUBALMU K O0yYeHUI0 OMOJIOruH,
[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHUU JTUYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAJULIUN pa3BUTHS OMOJOTHMYECKOTo 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOydYaromuxcs
PYKOBOJICTBOBAThCSl B CBOEH JEATEIBbHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MIPUCYIIUMH CUCTEME
OHOJOrN4ecKoro 00pa3oBaHusl, HAIMYUE HKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.
JluuHOCTHBIE pE3ynbTaThl OCBOEHHUS mpenMera «bHoNmOrus» OCTHraloTCs B E€AMHCTBE Y4eOHOU u
BOCIIUTATEIbHON JESATEIbBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCHMCKHMH COLMOKYJIbTYPHBIMH,
HCTOPUUYCCKHMMHU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IPUHATBIMHA B 06H1€CTB€ mpaBujIaM1 U HOpMaMun
MOBE/IEHNS U CIOCOOCTBYIOT IpOLEcCaM CaMOIO3HAHHUS, CAMOBOCIMTAHUS W CaMOPa3BUTHSA, Pa3BUTHS
BHYTPEHHEHN MO3UIMHU JUYHOCTH, TATPUOTHU3MA, YBAKEHUS K 3aKOHY U MPABOMOPAJIKY, YEIOBEKY TpyAa U
CTapuieMy TMOKOJCHHIO, B3aMMHOTO YBa)KEHUS, OCpeKHOr0 OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 U
TpaauLIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoae U OKPYKaIOIIEeH cpee.
JInaaocTHBIE PE3YyIbTaTbl OCBOCHUA yqe6Hor0 nmpeameTa «brnonorus AOJDKHBI OTpaXXaTb I'OTOBHOCTb U
CIIOCOOHOCTh 00Y4YaroIIMXCsl PYKOBOACTBOBATHCA CPOPMHUPOBAHHOM BHYTPEHHEW NO3MIMENH JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHEHTAlUW, TMO3UTUBHBIX BHYTPEHHUX YyOEXKIECHUN, COOTBETCTBYIOIINX
TPAJUIMOHHBIM [IEHHOCTSM POCCHICKOTO OOIIEeCcTBa, paCIIMPEHUE KUZHEHHOTO OIbITa M OMbITa
ACATCIIBHOCTH B MPOLECCE pan3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHATATEIBHOMN JACATCIIBHOCTH, B TOM
YHClie B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:
c(hOPMUPOBAHHOCTh TPAKIAHCKON TO3UIMHM OOYYaromIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHICKOTO 00IIIEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOH TBOPUYECKON [EATEIbHOCTH MPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3UIMIO 10 OTHOIICHUIO K SIBICHHUSIM COBPEMEHHOH XH3HH U
OOBSACHATH €€,

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aMMOJCHCTBHS JIOACH C
pa3HbIMH YOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAIBHBIM IOJ0KEHHEM;

TFOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHUS Y4YEOHBIX, IMO3HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 33/1a4, YBAKHUTEIHHOTO OTHOILIECHHS K MHEHHUIO ONTIOHEHTOB MTPH 00CYKIEHUH CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUICKOM TPasKJaHCKON HACHTUYHOCTH, TATPHOTH3MA, YBAKEHHSI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH Tiepen PonHoi, ropaocTH 3a CBOM Kkpaid, cBoto PosinHy, CBOH S3bIK U KYJIBTYDY,
MPOILIOE U HACTOAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM NPUPOJbI, JocTxkeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHWE U Pa3BUTHE OUOJIOTMH, TOHUMAHHUS
3HaueHUs! OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO O0IIECTBa;
uaelHas yoe:x IEHHOCTh, TOTOBHOCTH K CIIYXKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 Cyb0Y;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTh OLIEHUBATh CUTYAallMI0 UM IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJHUTENSIM, CO3JAaHUI0 CEMBUM Ha OCHOBE OCO3HAHHOI'O NPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTH4YeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpY, BKJIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHMYECKOI'O TBOPYECTBA,
CHOpTa, TpyJa, OOLIECTBEHHBIX OTHOIIEHUI];

MMOHMMAaHKUE AYMOLIMOHAJIBHOTO BO3AEHCTBUSI )KUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIAaX UCKYCCTBA, CTPEMJICHUE MPOSBIATh KAUECTBAa TBOPUECKOM
JMYHOCTH;

S) ¢usnueckoro BocnUTAHMA, (OPMHPOBAHMA KYJAbBTYPbl 3[A0POBbS M 3MOLHMOHAJIBLHOIO
O/1aronosy4us:

MOHUMAaHWE U pealu3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HM (30POBOE MHUTAHHE, COONIOICHUE
TUTUEHUYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIM PEeXUM 3aHATHH M OTIbIXA, perysisipHas (puzndeckas
aKTUBHOCTH), O0€pPEKHOr0, OTBETCTBEHHOT'O M1 KOMIETEHTHOI'O OTHOILIIEHUS K COOCTBEHHOMY (hpr3HuecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHUE EHHOCTHU MPAaBUJI MHAMBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30IaCHOTrO MOBEACHUS B CUTYyalHsIX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCJEJICTBUM M HENPUATUS BPEIHBIX IPHUBBIYEK (YMOTPEOJICHUS ajlKoroJis, HapKOTHKOB,
KypeHHUs);

6) TPya10BOr0 BOCIMTAHUSA

TOTOBHOCTB K TPYy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;



TOTOBHOCTh K aKTUBHOH JEATEIbHOCTH TEXHOJOTMYECKON M COIMalIbHOM HampaBiIe€HHOCTH, CIOCOOHOCTh
WHULIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEJIBHO BBITIOJIHATH TaKyIO JEATEIHHOCTD;

UHTEPEC K pa3InIHbIM cepam mpodecCHOHATHHON AeITeTbHOCTH, YMEHUE COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0ru4ecKOro BOCIUTAHMS:

HKOJIOTHYECKU I1eNIecO00pa3HOe OTHOIICHHWE K IMPHPOJIE KaK HCTOYHHUKY KM3HM Ha 3emiie, OCHOBE €€
CYILIECTBOBAHUS;

MOBBILICHUE YPOBHS KOJOTUYECKON KYJIbTYpPhI: MPUOOPETEHUE OIbITA IIIAHUPOBAHHUSI TOCTYIKOB U OILICHKU
MX BO3MOXKHBIX ITOCJIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEIbL;

OCO3HaHUE TTI00aTHHOT0 XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel X PEIICHUS;

CIIOCOOHOCTH HCITOJIb30BaTh MPUOOpETacMble MPU W3YYCHUH OHOJOTHH 3HAHUS M YMECHHS TPU PEIICHUH
npo0iieM, CBA3aHHBIX C PalMOHAIBHBIM MPUPOJONOIb30BAHHEM (COOTIOCHNE MpPaBUI TMOBEACHUS B
NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B HKOCUCTEMAX, OXPaHY BHUJOB, 3KOCHUCTEM,
ounochepsi);

AKTHUBHOE HEIPUATUE JEHWCTBUM, IPUHOCIIIMX BpPEI OKPYXAKOIIEH NPUPOAHOU Cpele, YMEHHE
MPOTHO3UPOBATh HEONArONMPHUITHBIE HKOJOTMYECKHUE TMOCIEICTBUS MPEANPUHUMACMBIX ACUCTBHI U
pea0TBpallaTh Ux;

HaJU4he PA3BUTOTO HSKOJOTMYECKOTO MBIIIICHUS, SKOJOTUYECKON KYJIbTYpbI, OIMbITa JEATEIbHOCTH
HKOJIOTUYECKON HANPABJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU B ITO3HABATEIILHONM, KOMMYHUKATHUBHOM
U COLMAJIbHOW MPAKTHKE, TOTOBHOCTHM K YYAaCTHI0 B IPAKTHUUYECKOW JEATEIbHOCTH 3KOJIOIMYECKOU
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTb MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH H
00IIEeCTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIMKYJIbTYPHOM MUDE;

COBEPIIICEHCTBOBAHUE SI3bIKOBOW M YUTATEIILCKOUN KYJIBTYPhI KaK CPEICTBA B3AUMOICHCTBUS MEXTY JIFOABMHU
Y TIO3HAHUS MHPA;

MOHUMaHUe CHeNU(PUKH OUONIOTUM KaK HayKH, OCO3HaHUsA €€ poilu B (POPMUPOBAHMM PALMOHAIBLHOTO
HAYYHOTO MBIIUICHHS], CO3/IaHUU IEJOCTHOTO MPEJCTaBICHUS 00 OKpY)KAIIIEeM MHpE KaK O E€IUHCTBE
MPUPOJIBI, YEJIOBEKAa M OOIIECTBA, B TMO3HAHWU MPUPOJTHBIX 3aKOHOMEPHOCTEH M pEelIeHUH TpodIemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHH AJII COBPEMEHHON LMBUIU3AIMU: 00ECTI€YeHUs] HOBOTO YPOBHS
pa3BUTUS MEAWIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX OWOTEXHOJOTUH, CIOCOOHBIX pelIaTh PEeCcypcHbIC
MpoOJIEMBbI Pa3BUTHUS YEJIIOBEUECTBA, MOUCKA MyTEH BBIXOJA M3 TIOOATBHBIX IKOJOTHYECKUX MPOOJIEM H
obecrieueHus nepexoja K yCTOMIUBOMY Pa3BUTHIO, PAIIMOHATIEHOMY HCITOIH30BAHUIO IPUPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTHYECKMX 3HAHWA B IENSAX MOBBIIICHHS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHON TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (DYHKITMOHAIBHON TPAMOTHOCTH 00YyYaroONuXcs,
dbopmupyeMoit Ipy U3yd4eHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHUS, WCIONB3yEeMbIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
UCIIONIb30BaTh TONMy4YaeMble 3HAHUS I aHaIM3a U OOBSCHEHUS SBICHHUHA OKPYXAIOIIET0 MHpa H
MIPOUCXOAIINX B HEM U3MEHEHHUH, yMEHHUE JIeTIaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DaKTOB
Y UMEIOIINXCS TJAHHBIX C IEIBI0 MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIOIb30BaTh OMOIOTHYECKHUE 3HAHUS JIJIsl PEIIeHuUs MPoOIeM B peaTbHBIX
JKU3HEHHBIX CUTYaIHIX;



OCO3HaHME IICHHOCTH HAy4YHOM  JEeATEIbHOCTH, TOTOBHOCTb  OCYLIECTBIATh  INPOEKTHYIO U
MCCJIEIOBATEIILCKYIO ACSITENbHOCTh HHAMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO U caMO00OPa30BaHUIO0, K AKTUBHOMY TIOJTYYCHHUIO
HOBBIX 3HAHHUH 10 OMOJOTUU B COOTBETCTBHH C )KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUSI Y4eOHOTo mpenMera «BbHoJIoTHs) BKIIOYAIOT: 3HAYUMBIC IS
(bopMUPOBAHUS MUPOBO33PEHUST O00YUYAIONINXCS MEKIUCIUTUIMHAPHBIC (MEXIPEIMETHBIC) OOIIEHAYYHBIC
MOHSTHS, OTpa)kalollhe IEeJOCTHOCTh HAyYHOW KapTUHBI MUpa M CHEUU(PHUKY METOAOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPIHs, SIBJICHHE, ITPOLIECC, CUCTEMa, HAyYHBIH (axT,
IOPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEOBaHHE, HAOJIOJIEHUEe, W3MEpPEHUE,
OKCIIEPUMEHT U JPYTHX), YHHBEPCAJIbHbIC Yy4ueOHbIC NEWUCTBHS (IIO3HABaTEIbHBIC, KOMMYHHKATHBHbBIC,
perynatuBHble), obecrneuuBarone G(opMUpOBaHHE (PYHKIIMOHAIBHONH TPAaMOTHOCTH U COLMAIbHON
KOMIIETEHILIUH oOy4aroruxcs, CIOCOOHOCTH o0ydaromuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUSA MW  YHUBEpCaJbHble y4eOHbIE JIEUCTBHUS B
IIO3HABATEJILHON U COLIMAIBHOW ITPAKTHKE.
MeTtanpeameTHble pe3yiabTaThl OCBOSHHS MPOTrPaMMbl CPETHET0 OOIIET0 00pa3oBaHus JOHKHBI OTPAKATh:
OBJajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEIbHBIMY J1eHCTBUAMM:
1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBUS:
CaMOCTOSITENTLHO (POPMYITMPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;
UCIOJIb30BaTh NP OCBOSHUM 3HAHHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIMW3a, CHHTE3a, CPaBHEHUS,
KJaccU(pUKalu, 0000IICHNS), PACKPBIBATh CMBICII OMOJOTHYECKUX MOHSTUN (BBIIEIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABJIUBATh CBS3H C IPYTUMH MMOHIATUSIMH);
OTIPEIEIIATH 1IN IeATeIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUHU UX IOCTHIKEHUS, COOTHOCUTD PE3yJIbTaThI
JEATEIbHOCTH C MOCTABIEHHBIMU LEISIMU;
HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SIBJICHH KUBOU MPUPOIBL;
CTPOUTH JIOTUYECKHE paACCyXJeHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, I1I0 AaHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTHU M TPOTUBOPEYHSI B PACCMATPHUBAEMBIX SBJICHHUSIX, POPMYIUPOBATH BEIBOIBI U 3aKITFOUCHHUS;
MIPUMEHATh CXEMHO-MOJEIIbHBIE CPEJCTBA MJIsi MPEICTABICHUS CYIIECTBEHHBIX CBSI3€d M OTHOLUEHUW B
U3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TakKe MPOTUBOPEUH Pa3HOTO POJia, BHIIBICHHBIX B Pa3IMUHBIX
WH()OPMAIMOHHBIX UCTOUHHUKAX;
pa3zpabareiBaTh IUIAaH peEUIEHUs MpoOieMbl ¢ Y4YETOM aHajdu3a MMEIOIIUMXCS MaTepuajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JEATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJbTATOB ILIEJISIM, OIIEHUBATH PUCKHU
MMOCJICJICTBUI IEITCILHOCTH;
KOOPJMHHUPOBATh U BBINOIHATH PabOTy B YCIOBUSX PEATHHOTO, BUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEILCKHE TEHCTBUS:
BJIa/IETh HAaBBIKAMU Y4YEOHO-HCCIEAO0BATENbCKOM M MPOEKTHOM AEsITeNTbHOCTH, HaBbIKAMHU pa3pelieHus
npo0JieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;
WCIIOIh30BaTh PA3JIMYHBIE BHJBI JEATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEPIPETAIUH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTyalUsX, B TOM YHCJIE TMPU CO3JaHUU YYEOHBIX U
COIIMAIbHBIX ITPOEKTOB;



(dbopMUpOBaTh HAYYHBIA THUIl MBILIUICHUS, BIaJeTh Hay4YHON TEPMHHOJIOTHEH, KIIOYEBHIMH MOHSITUSIMHU U
METO/IaMH;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a/Ja4d B 00pa30BaTENbHON JEATEIHLHOCTH U >KH3HEHHBIX
CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H U aKTyalIM3UpPOBaTh 3a/1a4yy, BBIIBUTATh TUIIOTE3Y €€ pellleHus,
HaXOAWTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh MapaMeTpbl U KPUTEpUHU
pelieHus;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEIICHHUS 3aJauyd pe3yJbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEICHAIIPABICHHBIN TTOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB JACUCTBUS B TPO(ECCHOHATBHYIO
cpeny;

YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, MpeJIaraTb OPUTMHAIBHBIC TIOJIXO/IBI U PEIICHUs, CTAaBUTh MPOOJIEMBI U 3aJ1a4H,
JOTYCKAIOIIKE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3NMMYHBIX HCTOYHHMKAX HH(opMmanuu (TEKCTe Y4eOHOro mnocoOus, Hay4dHO-
MOMYJIAPHOUN JUTEpAType, OMOJIOTUUECKUX CIIOBAPSAX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTreprere), aHanmm3upoBaTh WHGOPMALUIO Pa3IMYHBIX BHUIOB W (OPM MpeACTaBICHUS, KPUTUICCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHUpoBaTh 3aMpoChl U MPUMEHSATH Pa3IUYHbIE METOJbI IPHU IOUCKE U OTOOpe OMONIOrHYecKoit
nHpopmaiu, HeoOX0AUMOM TSI BBIMTOJTHEHUSI yUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT UCTIOIBb30BaHUS HH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBAThH
KYJbTYpPY aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBHIOMPATH ONTUMATBbHYIO (DOpPMY MpeACTaBIeHUSI OUOIOTHUECKON HHPOpMAIHH (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIbI, PUCYHKHU U IPYTOE);

WCIIOIb30BaTh HAYYHBIM $I3bIK B Ka4deCTBE CPEACTBA IMpU padboTe ¢ OHOJOTHYECKOW HH(POpPMAIIMEH:
NPUMEHSTh XUMHUYECKHe, PU3NYeCKUe U MaTeMaTHUYeCKue 3HAKU M CUMBOJIBI, (hopmyrbl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATTISAHOCTH;
BJIQJIETh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOPMAIIMH, THPOPMAIIMOHHON 0€30MaCHOCTH TMYHOCTH.
OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU A€CTBUAMM:

1) o6uenue:

OCYIIECTBISTH KOMMYHUKAIIUU BO BCeX cepax KU3HH, aKTUBHO yUAaCTBOBATh B AUAJIOTE UITU TUCKYCCHH T10
CyIIECTBY OOCYXKTaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHUTEIHHO
BBITIOJIHEHHST TIpEIjaraeMo 3a7add, YYHTHIBATH HMHTEPECHl W COTJIACOBAHHOCTh TO3UIHUNA JIPYTUX
YYaCTHUKOB JAHANIOTa WK JUCKYCCUN);

pacro3HaBaTh HeBepOaIbHBIE CPeICTBA OOIICHMS, TOHUMATh 3HAYEHHE COLUATBHBIX 3HAKOB, MPENOCHUTOK
BO3HUKHOBEHUSI KOHQJIMKTHBIX CUTYaIlui, YMETh CMSITYaTh KOH(JIUKTHI U BECTH MEPETOBOPHI;

BIIQJIETh PA3IUYHBIMH CTIIOCOOAMU OOIIEHMS] M B3aUMOJICUCTBHS, MOHUMATh HAMEPEHUS NPYTUX JIFOJIEH,
MPOSIBIISATE YBAKUTENBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme (HopMynupoBaTh CBOU
BO3PAXKEHUS,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:



IIOHMMaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M HWHAMBUAYAJIBHOW pabOThHl NpU pELICHUU
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBaTH  HEOOXOIMMOCTh TPUMEHEHHUS TPYIIOBBIX  (opMm
B3aMMOJEMCTBYS NIPU pELIEHUH yueOHOU 3a1auH;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KQ)KI0r0 WICHA KOJIJICKTUBA;

IIPUHUMATh LEIH COBMECTHOW JCSITEIBHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH JEHCTBUS MO €€
JOCTUKEHUIO: COCTABIIATH IUIaH JIEHCTBUM, pacpeleisiTh PO C Y4ETOM MHEHUI YYaCTHUKOB, 00CYXAaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOr0 YyYaCTHMKAa KOMaHIbl B OOIIMH pe3yiabTaT IO
pa3paboTaHHBIM KpUTEPUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLIEHWBATH UAEH C IO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBIIAThH IO3UTUBHOE CTPATETNYECKOE NIOBEICHUE B PA3JIMYHBIX CUTYALUAX, IPOSIBIISITH TBOPYECTBO U
BOOOpakxeHue, ObITh MHUIIUATHBHBIM.

OBiaieHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU /1€fiCTBUAMM:

1) camoopranu3anus:

UCMOJIb30BaTh OMOJOrMUYECKHE 3HAHUS JJIS BBISBJICHUS MIPOOJEM U UX PELICHUsS B )KU3HEHHBIX U yUEOHBIX
CUTyalUsIX;

BBIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHWH LIEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOUX JCHCTBHSX H
MOCTYIKAaXx 110 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO OKPYKAIOIINX;
CaMOCTOSITEJIbHO OCYILIECTBISATh IO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH NPOOJIEMbI, CTaBUTh U
(GopMyIMpoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON ESITEIbHOCTH U )KU3HEHHBIX CUTYaLHSIX;
CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH PELICHUs NMPOoOJeMbl C YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacipsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHIO IIUPOKOW SPYAHULUMM B pa3HbIX 00JacTAX 3HAHWMA,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yJIBTAaTOB LIETSM,;

BJIaJIeTh HaBBIKAMU [TO3HABATEIBbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEUCTBUI U MBICIUTEIbHBIX
MPOLIECCOB, MX PEe3yJlbTaTOB U OCHOBaHWI, UCIHOJIb30BaTh MPUEMBI pedIEKCUU ISl OLIEHKH CUTYalluH,
BbIOOpA BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

3) npuHsATHE CeOsl U IPYTHUX:

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI



[IpeameTHbie pe3yabTaThl ocBoeHusi mporpammbl COO 1o Ouwosiormn Ha 0a30BOM YPOBHE BKIIIOYAIOT
cnenuduyeckue st yueOHoro npeamera «buonorus» Hay4yHble 3HAaHHUS, YMEHHUS U CIIOCOOBI JeHCTBUI 1O
OCBOEHUIO, UHTEPIIPETALIMH U IPe0Opa30BaHUIO 3HAHUM, BUJIbI IEATEIBHOCTH 110 MOTYYEHHIO HOBOT'O 3HAHUS
Y IPUMEHEHUIO 3HAHUI B PAa3JIMYHBIX YUEOHBIX CUTyalUsX, a TAK)KE B PEAIbHBIX )KM3HEHHBIX CUTYaLUSX,
CBSI3aHHBIX ¢ OHoJorueil. B mporpamme npeaMeTHble pe3yibTaThl IPEICTABICHBI IO FoaM 00yUYeHUsl.
[IpenMeTHbIE pe3ybTaThl OCBOCHUS yueOHOro mpeamMera «buonorusy ¢ 10 knacce NOMKHBI OTPaXKaTh:
c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B
(bopMHpPOBaHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOI KAPTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIa 1€
POCCUHCKHUX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OUONOTMH, (PYHKIIMOHAIBHONW TPaMOTHOCTHU
YyelloBeKa JJIs PelleHus )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBATh COJEP)KAaHHE OWOIOTHYECKUX TEPMHHOB W TOHATUH: KHU3Hb, KIETKA, OPraHHU3M,
MeTaboau3M (0OMEH BeIIeCTB W TPEBpallleHHe HHEPTruu), TOMeocTa3 (CaMOoperyisiius), ypOBHEBas
OpraHMu3aIys KUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PEIPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHYUBOCTH,
POCT U pa3BUTHE;

yMEHHE H3JlaraTb OMOJOTMYECKHe TEOpUH (KJIETOUHAsi, XpOMOCOMHAas, MyTallMOHHAsl, IEHTpajbHasl JorMa
MOJIEKYJISIpHOI Omosorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBwioBa) u yueHus (o ueHTpax
MHOT000pa3usi U MPOUCXOXKIEHUSI KyIbTypHbIX pacteHuit H. M. BaBuioBa), omnpenensiTe rpaHuilbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJIaMU HAYYHOTO NO3HAHUS B OMOJOTHMU: HAOIIOJACHUE U ONHCAHHUE JKUBBIX CHCTEM,
IPOIIECCOB W SIBIICHWH, OpraHU3alys W TPOBEACHHWE OMOJOTHYECKOTO HKCIEPUMEHTA, BBIIBHKCHHE
TUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIy HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pe3yNbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOpPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBaHUU NOJYyYEHHBIX PE3yJIbTAaTOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT U 3YKAPHOT, OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BELIECTB M IPEBpAILEHUS HEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTMUYECKOTO0 M HHEpPreTM4eckoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meilo3a,
OILIO/IOTBOPEHUS, PA3MHOXKEHHU S, UHANBUAYAIbHOIO Pa3BUTHUS OpraHn3Ma (OHTOT€HE3);

yMEHHE NMPUMEHATh MOJYUYEHHbIE 3HAHUS Ul OOBSICHEHUS OMOJOTMYECKHX IMPOLECCOB U SBIECHUH, NI
HPUHATHS NPAKTUUECKUX PEIICHUH B IMOBCEHEBHON )KM3HU C LIEJIbI0 oOecreyeHus: 0€30IacHOCTH CBOETO
3JI0pOBbsI U 3/I0POBbsI OKPYKAIOLIUX JIO/IEH, COOMIOACHNS HOPM TPAMOTHOTO TOBEACHHUSI B OKpPY>KarolIen
IPUPOJIHOM cpelie, TOHHMMaHue HeOOXOUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOM OMONIOrHM U
OMOTEXHOJIOTHH JIsl pAallMOHATIBHOTO MPUPOI0NOIb30BAHNUS;

yYMEHHE peliaTh 3JIeMeHTapHble FTeHETHYECKHE 3214l Ha MOHO- U TUTHOPUAHOE CKPELIBaHNE, CLETTICHHOE
HacJIeIOBaHHEe, COCTABJIATh CXEMbl MOHOTHOPUIHOIO CKpELIMBaHMS IS HpeAcKa3aHWs HacleIOBaHUs
MPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MPaKTUYECKHe paboThl, COOJII0IaTh MpaBuiIa Mpu padoTe ¢ yu4eOHbIM
U 1a00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHUYECKH OILIEHWBAaTh U WHTEPHPETHPOBATh HH(OpMAIMIO OHOJIOTMYECKOTO COJEpKaHMUs,
BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3jIMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOoM MH(popMainuwu,
HAYYHO-TIOMYJISIPHbIE MaTepHalbl), STHYECKHE acHeKThl COBPEMEHHBIX HCCIEeIOBaHUNH B OHoJOrUH,
MeuIuHe, OMOTEXHOJIOTUH;

YMEHHE CO3/7aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOIOTHYECKYIO
MH(}OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.
[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TIpeameTa «buonorus» ¢ 11 Kaacce NOKHBI OTPAXKATh:
c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBCHHBIX HAaYK, B
(opMHpPOBaHNU COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIa e



POCCHUICKHMX M 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBHOW TPaMOTHOCTH
YelloBeKa JJIs PEIICHUs )KIU3HESHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCPKAHHE OWOJIOTMYECKUX TEPMHHOB WM TIOHATUH: BUJ, MOMYJSIUs, TeHO(OH,
ABOJIIOIHSL, IBHKYIIHE CUIIBI ((DaKTOPBI) IBOIIOLUH, IPUCTIOCOOIEHHOCTh OPraHu3MOB, BUA000pa30BaHUE,
9KOJIOTHYECKHE (AKTOphL, SKOCUCTEMA, MPOAYUEHTBl, KOHCYMEHTBHI, PpEIYLEHThl, LENU MHUTAHUS,
9KOJIOTUYECKas MUpaMKia, OuoreoreHo3, ornocdepa;

yMEHHE H3JIaraTh OMOJIOTUYECKUE Teopuu (IBOMIONMOHHAS Teopus Y. JlapBuHa, CHHTETHYECKas TEOpUs
ABOJIIOIMH ), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsimieBoro cxoacrBa K. M. Bapa, uepenoBanus riiaBHbIX
HarpaBjeHul u mytei sBosmoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro), onpenensarsb
IPaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJAJIETh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTHHU: HAOIIOACHUE W ONMUCAHUE YKUBBIX CHCTEM,
MPOIECCOB W SIBJICHWM, OpraHM3alisi W MPOBEIACHHE OMOJOTUYECKOTO JKCIICPUMEHTA, BBIIBIIKECHUE
TUIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIy HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHE MOIyUYEHHBIX
pe3yNbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH, TEOpPUH W 3aKOHOB, YMEHHE [eNaTh BHIBOJBI Ha
OCHOBaHUWH TIOJyYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIICIATh CYIISCTBEHHBIC TMPU3HAKU CTPOCHUS OMOJOTHYCCKUX OOBEKTOB: BHIIOB, IOITYJISIIHA,
OPOJYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTeOlIEHO30B U HSKOCUCTEM, OCOOEHHOCTH MPOLIECCOB:
HACJICICTBEHHOW H3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB, JACHCTBHSI YKOJIOTUICCKUX (PaKTOPOB HA OPTaHHU3MBI, IEPEHOCA BEIISCTB U TIOTOKA SHEPTUU B
9KOCHCTEMAaX, aHTPOTIOTCHHBIX M3MEHECHHUU B DKOCHCTEMax CBOCH MECTHOCTH, KPyroBOPOTa BEIICCTB U
OMOreoOXMMHYECKUX IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh MOJIYYCHHbIC 3HAHUS Ui OOBSACHEHHUS OMOJOTMYECKHX MPOILECCOB U SBICHUU, IS
MPUHSITHS TTPAKTUICCKUX PEIICHUI B MOBCEIHEBHOM KU3HHU C IENIbI0 0OecrieueHus] 0€301acHOCTH CBOETO
3II0POBBSI M 3/I0POBBsI OKPYKAIOIIUX JFO/ICH, COOIOJICHUS HOPM TPAMOTHOTO TIOBEACHHUSI B OKpPY’KaIOIIEeH
MPUPOJIHON cpesie, MOHNMaHUe HeOOXOIMMOCTH UCTIOIb30BAHUS TOCTHKEHUN COBPEMEHHON OMOIOTHH IS
paIoOHAIBHOTO MPUPOIOTIOTB30BAHUS;

YMEHHE pelarh dJeMEeHTapHbIe OMOJOTHYECKUE 3a/1a4H, COCTABIISATh CXEMBI IIEPEHOCa BEIIECTB M DHEPTUU
B DKOCHCTEMax (LI€NU MUTAHUS);

YMEHHE BBITIOJIHATH TAOOPATOPHBIE U MPAKTUYECKHE pabOoThI, COOI0IaTh MpaBmiIa MpU padoTe ¢ y4eOHBIM
U J1abopaTOpHBIM 000pYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH HHQPOPMAIMIO OHOJIOTHYECKOTO COJICPIKAHMUS,
BKJTIOYAIONYI0 TICEBJIOHAYYHBIC 3HAHWS M3 PAa3IMYHBIX MCTOYHUKOB (CpeiCTBa MacCcOBOH WH(pOpMAaIuH,
HAYYHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh  TJI00albHBIE  HKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHbMEHHBIE M YCTHBIE COOOIIECHHs, 00001mas OHOJIOTHYECKYIO
UH(GOPMAITHIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIB30BAaTh MMOHATHIHBIN ammapaT OWOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrtpoabusie  IIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
. broorit kak Hayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTe1bHOCTb KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bubnmorexa LIOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4



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

11 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrtpoabnsie  IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubnunoreka LIOK
1 D §) 9 1
BOTOHHONHAA BHOMOTIA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OprauusMmbl ¥ OKpyrKarolas cpena 5 1 bubmmorexa [IOK
p Py Hast cpea https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CUCTEMEI 9 bubmorexa HOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'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

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
. Tema ypoka Beero Kontpoabubie IIpakTnueckue nayveHns oGpasoBaTejbHbIe
padoThI padoThI pecypcel
bubnuoreka [{OK
1 Buosiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHMS JKHBOU IMPUPOIBI.
IIpakTuueckas padora Ne 1
2 «I/IpcnonL30BaHI/II)e pa3IMYHBIX METO/IOB 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e6122
MIPH U3YUYEHUH OMOIOTUYECKUX
00BEKTOBY
3 buonoruueckue CUCTEMbI, MPOIECCHI U 1 bubnuoreka [{OK
UX U3y4YCHUE https://m.eds00.ru/863e6564
4 XuMHYECKUM cOCTaB KJIETKH. Boja u 1 bubmnoreka IIOK
MHUHEPaJIbHBIC COJIU https://m.eds00.ru/863e674e
5 benku. Coctas u crpoeHue 0eKoB 1 Bubmmorexa HOK
https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
kaTaiausaTtopsbl. JlaboparopHas padora Ne
6 1 «I/ISYIICHI/i: KaTanHIT)quIZKoﬁ ’ 1 0.5 Bubmmorexa HOK
https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMUJIa3bl WA KaTanas3bl)»
7 VYraesoanl. JIumuasl 1 bubmmorexa [IOK

https://m.edso0.ru/863e6870



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
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hyxaentioie kuctorst. AT® https://m.edso0.ru/863e6d5c
9 Uctopus u MeToabl U3y4YEHUS KIETKH. bubmuorexa [IOK
Knerounas reopus https://m.edso0.ru/863e6e88
10 KiteTka xak messocTHas )XuBas CUCTeMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2v «3yuenue BuGmorexa LOK
11 CTPOCHILL IICTOR IzaCTeHHH’ PRHBOTHDIX, 0.5 https://m.edso0.ru/863e6ff0
rprbOB U GaKTEpHil 1101 MUKPOCKOIIOM https://m.eds00.ru/863e716¢
Ha TOTOBBIX MHKpOIIperapaTax U ux
OTIICaHUEY
12 OOMeH BelecTB WM MEeTab0Iu3M brbmmorexa LIOK
https://m.eds00.ru/863e766¢
bu6nmorexa LIOK
13 dotocitrres. Xemocnres https://m.edso0.ru/863e7c98
14 OHepreTuyeckuii oOMeH bubamorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopnast pabota
15 Ne 3 «HabGmronenue METOSIa)B KJ'II;TKaX 0.5 bubmmorexa [OK
https://m.edsoo0.ru/863e7dc4
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 buocuntes 6enka. Peakuus MmaTpuyHOTO bu6muoreka [IOK
CHHTE3a https://m.edsoo0.ru/863e796e
17 Tpancnsnus — OnocuHTe3 Oenka bubamorexa LIOK
https://m.edso0.ru/863e796e
bubnunorexa LIOK
18 Hexknerounslie ¢hopMbl )KU3HU — BUPYChI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubnunoreka LIOK

19 ®dopMbl pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6nmmoreka [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
Ki1eToK. OILUIOOTBOPEHUE.
21 Ha6opaT0pHa§ pa6OI;a Ne 4 «M3yuenue 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e81b6
CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.eds00.ru/863e8436
93 I'eneTnka — HayKa O HaCJIeICTBEHHOCTH Bbu6mmoteka [JOK
1 U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npmHaKo;). MOHorI/I6pI/Ii[1Hoe Bubmmorexa HOK
https://m.eds00.ru/863e8878
CKpEIINBaHUE
Jurubpuinoe ckpeuBaHyue. 3aKoH bubmuoreka [IOK
25
HE3aBUCHMOT'O HACJICIOBAHUS TIPU3HAKOB https://m.eds00.ru/863e89a4
CieruieHHOe HacJIeI0BaHHE MPU3HAKOB.
JlabopaTtopHas padota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO U bubmuoreka [{OK
26 05
JTUTUOPUTHOTO CKPEIUBAHUS Y https://m.edso0.ru/863e8c60
Ipo30( Bl Ha TOTOBBIX
MUKpOTpenaparax»
97 I'eneruka nona. HacnenoBanue bubnunorexa LIOK

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menunBocTh. Henacnencreennas

M3MEeHYUBOCTh. JlaboparopHas pabora Ne

6. 3yuenne MmonuduKamoHHOMI bubmmoreka [JOK
28 1 0.5
HM3MEHYHUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BapHUAIIMOHHOTO PsiJia ¥ BApHUAIMOHHOMN
KpUBOI»
HacnencrBennast "3MEHYMBOCTb.
29 Jlaboparopuas padota Ne 7. «AHamu3 1 05 bubmmoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOIIpernapaTax»
30 I'enetuka yenoBeka 1 brbmmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBurlit ypok. O0o01IeHHE 110 TeEMe
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1
OpPTaHHU3MOB)
32 Ceneknus Kak HayKa U IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeTobl U IOCTHKEHUS CeNICKIINU 1 bubmmoteka IIOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 brorexHoorus Kak orpacib 1 bubmuotexa [IOK
MPOM3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Kourpoabusie IIpakruueckue S — oGpa3oBaTejbHbIe
padoThbI padoThbI pecypcbl
1 DBOJIIOIHS M METOJIBI €€ N3yUCHHS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTus npeacrabieHuii o0 1 Bbu6mmotreka [JOK
3BOJIIOLUH https://m.eds00.ru/863e9570
3 MUKpPOIBOIIOIHS 1 Bubmmorexa HOK
https://m.edso0.ru/863e9cle
[Tomynsnus kKak JIeMeHTapHas equHHULA
4 BHJIa 1 dBOrOIMU. JlaGoparopHas 1 05 bu6nmorexa LIOK
pabota Ne 1 «CpaBHEeHHUE BUIOB I10 ' https://m.edso0.ru/863e99c6
MOP(}OIOrHIecKOMy KPUTEPHIO»
5 JIBroKy1ue cuibl (3J1IeMeHTapHbIe 1 bubmuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo0.ru/863e9da4
. bubnmorexa [IOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 httos://m.eds00.ru/863e9ed0
PesynbTaTs! 3BoIIOLMN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bu6muoreka [JOK
pabota Ne 2 «Omncanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa
8 Hanpasnenust u myTu MaKpo3BOJIIOIUH 1 Bubmmorexa HOK
https://m.edso0.ru/863e9cle
9 HeoGparumocTs 3Bomonun 1



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

Wcropus xu3Hu Ha 3emiie U METO/bI €€

10
W3y4YeHUs
1 ['unoTe3sl NPOUCXO0XKACHUS )KU3HU HA bu6nmoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U Bu6muotexa [JOK
[epruoIamMm https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
ACTUTEIHHOTO M )KUBOTHOT'O MUpA.
13 pHpaKmquKaﬂ pabota Ne 1 <<I/I3yl‘)-IeHI/Ie 0.5 Bubmmorexa IOK
9 https://m.edsoo.ru/863ea8bc
HCKOMAEMbIX OCTAaTKOB PaCTEHUH U
KUBOTHBIX B KOJUICKIIHMSIX)
CoBpeMeHHast cuCTeMa OPraHuYeCKOro bubmmoreka [JOK
14
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) bromiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmoxkyuiue cuisbl (pakTopsbl) bubmmnoreka HOK
aHTpOTIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOIINN YEJIOBEKA
18 Yenoseueckue pachl U IPUPOIHbIE bubmuoteka [IOK
aJanTalyy YeJoBeKa https://m.edso0.ru/863eaea2
PeseprubIil ypok. O6001IEHIE TIO TEME
19 «BO03HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmorexa [JOK

baxTopsl

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdomorndeckue
0COOEHHOCTH pacTEeHHI U3 Pa3HBIX MECT

bubnunoreka LIOK

22 obutanus». Jlaboparopuas padora Ne 4, 05 https://m.edsoo.ru/863eb10e
«BnusiHMe cBeTa Ha POCT U pa3BUTHE
YepeHKOB KOJIeyca»
23 buotnyeckue pakTopsl Bubmmorexa IOK
https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
24 nomyssiun. [Ipaktudeckas padora Ne 2 05
«IToacu€T MIOTHOCTH NOMYJIALUI
Pa3HBIX BUJOB PACTCHUID)
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 bubmmorexa LIOK
https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bromiorexa LIOK
https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 Dxonorudeckue nupamuabl. CBoicTBa bubamorexa LOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbHas s3xocucTeMa bu6muoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emiu



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

CocyuiecTBoBaHME MPUPOABI U

33
YeJI0BEUYECTBA
PesepBHbIil ypok. O000IICHHE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5

bubnunoreka LIOK
https://m.edso0.ru/863ebale



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.1.35.4.10.1 ITaceunuk B.B., buonorus (6azoBbrii | 10 N3naTenscTBO
Kamenckuii A.A., YPOBEHB) «ITpocsenienne»
Py6uos A.M. u ap. /Tlon
pen. Ilaceunuka B.B.
ITaceunuk B.B., buonorust (6azoBerii | 11 N3parenscTBO
1.1.3.5.4.10.2 Kamenckuii A.A., YPOBEHB) «IIpocsenienne»

Py6uos A.M. u ap. /Tlon
pen. Ilaceunuka B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Ne | DaexrpoHHble HU(PpPOBBHIE 06pa3oBaTeIbHbIE PECYPChI

1 | bubaunoreka ITOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/Sknacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas snekTpoHHas mkoiay. https://resh.edu.ru/



https://m.edsoo.ru/7f42d452
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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