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1. CopepxxaHue y4yebHOro npegmera

CopepxaHue IporpaMMsbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY rocyAapcTBEHHOM urorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OMOIOTHA — KOMIUIEKCHas Hayka. Kpatkast uctopust pa3sutus 0uonoruu. bruonornyeckre Hayku U B3y4aeMble MU POOIIEMBI.
dyHIaMeHTalbHbIE, TPUKIIAIHBIE U TOUCKOBBIC HAYYHBIE UCCIEAOBAHUS B OMOJIOTHH.

3HavyeHue Onosoruu B GOpMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HaY4YHOH KapTHHBI Mupa. [Ipodeccun, cBsa3annblie ¢ Ononorueil. 3HaueHue
OHMOJIOTUH B MPAKTUYECKOM NEATEIHHOCTH YEJIOBEKA: MEUIIMHE, CEIbCKOM XO03SICTBE, IPOMBIIIIIECHHOCTH, OXPaHe IPUPOIBL.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseit, I'. Mennens, B. 1. Bepuanckuit, U. I1. I1asnos, U. 1.
Meunnkos, H. 1. Basuiios, H. B. Tumodeer-Pecosckuii, [x. Yorcon, @. Kpuk, /. K. bemnsies.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH ¢ IPYTUMU HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: 6uonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTS,
CJIIO)KHOCTb M YIOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIIPOU3BEACHHUE, Pa3JpaXKUMOCTb, U3MEHYMBOCTb, POCT H
pa3BUTHE.

YpOBHM OpraHHU3aldM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MOMYISIHOHHO-BUIOBOW, SKOCHUCTEMHBIN
(OuoreoneHoTnueckuit), 6uocdepHsiil. IIporeccsl, npoucxopsue B KHUBBIX cucTeMax. OCHOBHble MpH3HAKM *kuBoro. JKusHb kak ¢opma
CylecTBOBaHUs MaTepuu. Hayku, n3ydaromue )KUBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alMH.

N3yueHue uBbIX cucteM. MeTosl 6nonorndeckoit Hayku. HaOmronenue, u3mepenue, S5KCepuMEeHT, cucTeMaTu3anus, Mmeraananus. Ilonstue o
3aBUCHUMOM M He3aBUCHMOH nepemeHHoM. [InanupoBanue skcnepumenTa. [loctanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BIOOpKU U
e€ nocToBepHOCTh. Pa3zbpoc B Omonormueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpUUYMHBI MCKaXeHUs pe3ysbTaToB
skcnepuMenTa. [IoHATHE CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKY KU3HUY, «bruonoruueckue cuctemMb», «CBONCTBA )KUBOW MaTepUn», «Y pOBHU OpPraHU3alUN KUBOU
npupoas, «CTpoeHHe KUBOTHOU KIETKW», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEYECKOTo OpranusMay, «buoreorenos», «buocgepar,
«MeToasl U3y4eHUs JKUBOU TPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE [T TPOBECHUS HAOII0ACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3TUYHBIX METO/I0B IIPU U3YUEHUU KHUBBIX CHCTEM).

Tema 3. buosnorus Kjierku

Knetka — cTpykTypHO-(QyHKIMOHaIbHAs €MUHUIA )KUBOTO. McTopust oTkpbITUs KieTku. PadoTsl P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[[IBanu, M. llneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOM KJIETOUYHON TEOPHUHU.

MeToapl MOJEKYJISIPHON U KJIETOYHON OMOJIOTUH: MUKPOCKOIIHS, XpoMatorpadus, aneKkTpodopes, METO MEUEHBIX aTOMOB, TuddepeHIraibHOoe
HEHTPUPYTUPOBAHUE, KYJIbTUBHPOBAHUE KIETOK. M3yuenue QUKCUpOBaHHbIX Kiemokx. DINEKTPOHHAs MUKpOCKomusi. Kongoxanbhas Muxpockonus.
Bumanvnoe (npusxcuznennoe) uzyyenue Kiemox.



JleMoHCcTpaLMU

[Toprpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOW MHUKPOCKOID», «DIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS METOAO0B MHUKPOCKOTIUNY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl PACTUTEIbHbIX, )KUBOTHBIX U OaKTE€PUAIbHBIX KIETOK.

I[IpakTuyeckas padora «/3yueHue METOJOB  KJIETOYHOH Ouosormu  (Xpomarorpadwus, diekrpodopes, auddepeHnanpbHoe
nentpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMUYECKUH C€OCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPaMHKPOIJIEMEHTHl. Boma u €€ posb Kak pacTBOPUTENs, pearcHTa, ydacTHE B
CTPYKTYPUPOBAHUHU KIIETKHU, TEIUIOPETrYyISIMY. MuHEepaabHble BELIECTBA KJIETKH, UX Onosiornyeckas posb. Posib KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKU. buonoruueckue nosnmmepsl. benkun. AMUHOKHCIOTHBIA cocTaB OeskoB. CTPYKTYpbl O€IKOBOH MOJIEKYIIBI.
[lepBuunast cTpykTypa Oenka, NENTUAHAs CBsA3b. BTOpuuHas, TpeTH4YHas, YETBEpTUYHAs CTPYKTyphl. JleHarypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxoB. buonorndeckue GyHKiun 0enkoB. [Ipuonut.

VYraesoasl. MoHOcaxapuabl, JUcaxapujbl, OJUrocaxapuabl W mnonucaxapujpl. OOmuMH miaH CTpoeHUs M (PU3MKO-XUMHUYECKUE CBOMCTBa
yriaeBo0B. buonornyeckue GyHKIMM YTI€BOIOB.

Jlunuasl. I'mapodunsHO-TUApOQOOHBIE cBolicTBa. Krnaccupukanus saunuaos. Tpurnmuuepuns, ¢oconunuabl, BOCKH, CTEPOUABIL.

Bbuonornveckue ¢pynkuuu munuaoB. O0mue cBOCTBa OMOIOTHIECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAMO3aMBIKAaHHIO, TOTYIPOHHUIIAEMOCTb.

HykneunoBsie kucnotel. IHK u PHK. Ctpoenne nyknenHoBbix kuciot. Hykneoruasl. [lpuniun kommiementapaoctu. IIpasuno Yapragoda.
Crpykrypa JHK — nBoitnas criupans. Mecronaxoxnenue u o6uonornueckue ¢pynknuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyiae AT®. buonornyeckue Gpynkiun AT®. BoccraHoBiieHHbIE TEPEHOCUUKH, UX
byHKUIMA B KNETKe. /pyeue nykneozuompugocghamer (HTP®). CexsenupoBanne JJHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHast Ouosiorusi: OuMOXMMHMYECKHME U OHO(pU3NYECKHE MCCIEOBAHUS COCTaBa M TMPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYII.
Mooenuposanue cmpykmypol u @yHKYuil OUOMONEKYN U ux Komniekcos. Komnvlomepmuwviii OU3atiH U Op2AHUYECKUNl CUHMeE3 OUOMONEKYT U UX
HenpupoOHbIX AHATI0208.

JleMoHCTpanuu

[Toptpetsrt: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankinun, @. Canrep, C. [Ipy3unep.

Juarpammsl: «Pacnpenesnenne XUMHUECKUX 2JIEMEHTOB B HEXXMBOW MTPUpoOIe», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B KUBOU NIPUPOAEY.

Tabmune! u cxeMbl: «lleproguueckast Tabnua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYIbl BO/bI», «BellecTBa B cOCTaBe OpraHU3MOBY,
«Ctpoenue Mousekynbl Oenka», «CTpyKTypsl OelnKoBOW MoJeKyib», «CTpoeHHE MOJEKYl YIiaeBoJoB», «CTpoeHHe MOJEKYd JIHIUIOBY,
«HyxenHoBbie KUCIOTEIY, «CTpoeHne MoeKyiabl ATDy.

Ob6opynoBaHue: XMMUYeCKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapyxkeHHE O0EJTKOB C MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI.

JlabopaTopnasi pabora «liccienoBanne HyKIE€MHOBBIX KHCIIOT, BBIIETIEHHBIX U3 KIETOK Pa3JIMUHBIX OPIaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

TurbI KJIETOK: yKaprHOTHYECKasi M MpokapruoTHueckasi. CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUs KIETKH.



Ctpoenune mpokapuoTHdeckor kieTku. Kiierounas creHka Oaktepuili u apxeil. OCOOCHHOCTH CTPOCHHsI TeTepoTpodHOM W aBTOTpOdHOI
POKAPUOTUYECKHX KJIETOK. MECTO U poJib MPOKAPUOT B OMOIICHO3aX.

Crpoenre M (PyHKIMOHMPOBAHUE SyKapuoTHdeckol kieTku. Ilmaszmatmueckas memOpana (minazmasiemma). CTpyKTypa IUIa3MaTHUECKOH
MeMOpanbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHUECKyI0 MeMOpaHy: macCcUBHBIN (quddysus, odneruéunas auddysus), akTHBHBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIM TpaHcnopT). [lomynponunaemocts mMemOpanbl. PaboTa HaTpuii-kaaueBOro Hacoca. DHAOLMTO3: MHUHOLUTO3, (arouuros.
Oxk3ouuTo3. Knerounas crenka. CTpykrypa U pyHKIUHN KIETOYHON CTEHKH paCTeHUH, rpruOoB.

[Murornasma. Lurtozoms. Ilurockener. JIBmxkeHue wnutormiasmbel. OpraHouabl  KiaeTkd. OJHOMeMOpaHHbIE OpPraHOMIbl  KJIETKH:
srnomazmaruyeckas cetb (DIIC), ammapart ["ombmku, TU30COMBI, UX CTpoeHHe U (QYHKIHMH. B3aMOCBS3b OJHOMEMOPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue rpaHyisipHOro peTukyinyma. Mexanuzm nanpaenenus 6enxos ¢ I11C. CuHte3 pacTBOpUMBIX OeinkoB. CHHTE3 KIETOUHbIX MeMOpaH. [ magkuit
(arpaHyssIpHBINA) SHAOIUIA3MAaTHYEeCKUl peTukynyMm. CekperopHas ¢yHkmus ammapata [onbmxu. Moouguxkayus bOenxoe 6 annapame I onvodxcu.
Copmuposxka benkoe 6 annapame I onv0oicu. TpaHcIOpT BeleCTB B KieTke. Bakyomnu pactutenbHbIX kiieTok. Knerounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KIETKH: MHUTOXOHIPHH, TUIACTUNBL. [Ipoucxoocoenue mumoxonopuii u niaacmud. Cumbuoecenes (K.C.
Mepeoickosckuii, JI. Mapeyauc). Crtpoenne U (QyHKUMM MHUTOXOHApUH U 1uiactua. IlepBuyHble, BTOpPUYHBIE M CIIOKHBIE IUIACTUAbI
(OTOCUHTE3UPYIOIMINX FYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JISUKOIIACTHI BBICIIUX PACTCHHIA.

HememOpanHnblie opranoun sl kietku CTpoeHue u QpyHKIUMM HeMEeMOpaHHbBIX OPraHOMJIOB KieTKU. PubGocomsl. [lpomesicymounvie punamenmul.
MuxkpodpunaMeHTsl. Axkmunosvie Muxkpoguiamermeol. MBIIICUHBIE KICTKU. AKMUHOBble KOMNOHEHMbl HeMbluleyHblX Kiemok. MUKpOTpyOOUKH.
Knerounslii nenrp. CTpoeHHe U JABHKEHHME >KTYTHKOB M peCHHYEK. MHKpOTpyOOuKM murTomiaasmbl. LleHTpuons. benku, accoyuuposanmvie c
MUuxkpoguramenmamu u Mukpompyoouxkamu. Momopnvie d6enxu.

Anpo. Obonouka s1pa, XpOMAaTUH, KapuoIUla3Ma, SIPBIIIKU, UX CTpoeHue W (QyHKuMU. SAnepHbiii OenkoBwlii MaTtpukc. [IpocTpaHcTBEeHHOE
pacrojoKeHUue XpoMOCOM B MHTep(ha3HOM sape. Dyxpomamun u 2cemepoxpomamun. beaku XxpomMaTuHa — TUCTOHBL. JuHamuxa s0epHoi 000104KU 6
mumo3se. HoepHulii mpancnopm.

Kinerounsie BkimroueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKAPHOT (PaCTUTEIHHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl 1 cxembl: «CTpoeHUE 3yKapHOTHUECKOH KIIeTKN», «CTpoeHHe KUBOTHOU KIETKW», «CTpOSHHE PaCTUTEIbHOMN KIeTKn», «CTpoeHue
MUTOXOHIPHUNY, «SAnpo», «CTpoeHne NpOKapuOTHYECKON KIIETKN.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3yueHre CTpOCHHS KJIETOK PA3IMIHBIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi padora «/ccnenoBanue ia3Mon3a 1 ASTUIa3MoJIn3a B PACTUTEIBHBIX KIETKaX.

IIpakTnyeckas padora «3yueHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

ACCUMMIISILIAS U AUCCUMMIISIIS — JIB€ CTOPOHBI MeTabomu3Ma. Turbl oOMeHa BetiecTB: aBTOTPOGHBIN U reTepoTpodHBIN. YdacTHe KUCIOpoaa B
0OMEHHBIX TIpolieccax. JHepreTuueckoe oobecrnedenne kieTku: npespamienrne ATd B oOMeHHBIX nmporieccax. epMeHTaTUBHBINA XapaKTep peakIuit



KJeToyHoro merabonusma. DepMeHThI, UX CTPOCHHE, CBOMCTBAa M MexaHu3M neiictBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTopoB. benku-akTuBaToOpsl M OCIKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DePMEHTATUBHBIX PEAKLUi OT pa3InyHbIX (DaKTOPOB.

[lepBUYHBII CHHTE3 OPraHMYECKUX BEHIECTB B KiIeTKe. DOTOCHHTE3. AHOKCUSEHHbI U OKCUSEHHbIU @(omocunmes y Oakmepuil.
Cseemocobuparowue nuemeHmol U nUSMeHmyvl peakyuonHo2o yenmpa. Ponp xmopomnactoB B nporecce ¢portocuHTe3a. CBeToBass U TeMHOBasi (a3bl.
@omoovixanue, Cs., Cs- u CAM-munsr pomocunmesa. IlpogyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3nuyHbIX (aKTOPOB HAa CKOPOCTH (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

Xemocunrte3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUGUUUPYIOLUIUE OaKTepuu, >Kene300aKTephH, cepoOaKTepuu, BOAOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCUHTE3A.

AHaspobHble opraHu3mbl. Buabl Oposkenus. [IpoaykTel OpoXeHHS M WX HCIIOJIB30BAHHE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUHU M BO3OYIUTEH OOJIC3HEH.

AspobHBIE OpraHu3Mbl. JTambl dHEpreTHdeckoro odomMena. [logroroBurenbHselii dTan. [NMUKoOAN3 — GECKUCIOPOJHOE PACIICIIIICHHE TJIFOKO3BI.

buonoruueckoe okuciaeHUe, WIKM KIETOYHOE JAbIXaHHWe. Poiab MUTOXOHApPUH B mpoleccax Ouosorndeckoro okuciaeHus. L{luknuueckue peakuu.
OxucnutensHoe (ochopunupoBanue. IHepeus membpannozo epaouenma npomonos. Cumme3 ATD: paboma npomonnoti ATD-cunmassi.
[IpeumymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepe]l aHadpOOHBIM. D(H(HEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

JdeMoHcTpannmn

[Toptpersr: k. IIpuctiu, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuie! u cxeMbl: «POTOCHHTE3Y, «DHEpreTuuecKkuil oOMeny, «buocunres 6enkay, «Ctpoenne hpepmMeHTa, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBIEHUS MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi pa6ora «l3ydueHne KaTaTUTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpPe aMUIIa3bl WIIH KaTallasbl)y.

JlabopaTopnasi pabora «3ydyeHne pepMEHTaTUBHOIO PACLIEIUIEHUS IEPOKCH A BOJIOPOA B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHnas pa6ora «CpaBHeHuUE NpoLeccoB (POTOCHHTE3a U XEMOCHHTE3a».

Jladoparopnasi padora «CpaBHEHHUE TIPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacneacrBenHass HHPOPMALHA U pean3anus eé B KJIeTKe

Peaknuu matpuuHoro cuHtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B peaklMsIX MaTpPUYHOTO CHHTEe3a. Peanusanus HacieACTBEHHON MHGpOpMaIuu.
I'enetnueckuii koa, ero cBoiicTBa. Tpanckpurius — Matpudablii cuaTe3 PHK. [IpuHINIIBI TPaHCKPHUIIIIMK: KOMITTIEMEHTAPHOCTh, aHTHITAPAIUIEIBHOCTD,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 aykapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ sransl. Yuactue TpancnopTHeix PHK B 6uocunrese 6enka. YcnoBust Ouocunresa Oenka. KonupoBanue amuHokuciot. Ponb
pubocom B OnocuHTE3€e OelKa.

Cospemennvie npeocmagneruss o cmpoenuu 2enos. OpraHu3anus TeHOMa y IPOKapuOT U 3YKApHOT. Perymsaius akTHBHOCTH T€HOB y MPOKAPHOT.
['unotesa onepona (®. XKaxob, XK. Mano). MonexynapHvle mexanuzmvl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomsi 2eHos.
Perynsauus oOMeHHBIX TpolieccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HekeTouHble (OPMBI )KU3HU U 00JIUraTHbIEe apa3suTsl. CTpOEHNE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEeprO(daros.
Kusnennwviti yuxn JJHK-cooepocawux eupycos, PHK-codeporcawux supycos, baxmepuogazos. Odopamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a0oneBanust yenoBeka, ’kuBOTHBIX, pactenuii. CITN], COVID-19, conmanbHble 1 METUIIMHCKUE TTPOOIIEMBI.



Buoungopmamuka: unmeepayus u ananuz 6oavuux maccueos («bigdata») cmpykmypruvix buonoeuueckux oanuvix. Hanomexnonozuu 6
ouonocuu u meduyune. Ilpoepammupyemvle ynxyuu 6eaxos. Cnocodvl 00cmasku 1ekapcms.

JdemMoHCcTpauMu

[Toprpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumpl u cxemsl: «brocunTes Oenkay, «I eHeTHYeckuid Koy, «Bupycer», «bakrepuodarm.

IIpakTuyeckas padora «Co3ianue MO BUPYCay.

Tema 8. /KM3HeHHBIH LUK KICTKH

Knerounsrnii nuki, ero nepuost u perymsanus. Marepdasza u Mutos. OCOOEHHOCTH MPOIIECCOB, MPOTEKAIOMKX B HHTEpha3ze. [loaroroBka KieTku
K nenenuto. [Ipecunrerndeckuii (MOCTMUTOTHYECKUI ), CHHTETUYECKHM U TOCTCUHTETHYECKU (IPEMUTOTHYECKUI) TIEpUOJIbI UHTEP(a3bl.

Marpuussiii  cunre3 JHK — permkamusa. Ilpunounsr  perumkanuu  JIHK:  koMImeMeHTapHOCTh, TOJYKOHCEPBAaTUBHBIM  CHUHTE3,
aHTUnapamieabHocTs. MexanusMm perukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl U TeroMepasa. XpOMOCOMHBINH Ha0Op KIETKU —
KapHOTHIL. J{MTUTOMIHBIN U TalIONTHBINA HA00pBI XpoMocoM. ['omosoruuHbie XpoMocoMbl. [10510BBIE XPOMOCOMBI.

Henenne knetkn — muto3. CTagum MUTO3a U MPOUCXOIAIIME B HUX mpouecchl. Tumbl Muto3a. KapuokuHe3 u nutokuHe3. buomornueckoe
3HA4YECHUE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemas kiieTounasi TuOenb — aromnTo3s.

Knetounoe sapo, XxpoMocoMbl, (pyHKIIMOHANIbHASA TeHOMUKA. Mexanusmul npoaugepayuu, oughghepenyuposku, cmapenus u 2udenu Kiemox.
«ugposas knemray — buoungopmamuseckue Mooenu PYHKYUOHUPOSAHUsL KIEMKU.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «OKU3HEHHBIN HUKIT KIETKNY, «MuTto3y», «Ctpoenue xpomocom», «Permmukarus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpemnaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

JlaboparopHasi padora «/3yuyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopnasi padora «HaGnronenne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpasue oprann3mMoB. OJHOKIETOYHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH OAHOKIETOUHBIX OPraHU3MOB. bakTepun, apxeu, 0THOKIETOYHbIE TPUObI, OTHOKIETOYHBIC
BOJIOPOCIIH, ApyTrre NpoTUCThI. KoloHHabHbIE OpraHNU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOTO Opranu3Ma. TkaHu, opraHbl U cucTeMbl opraHoB. OpraHu3Mm Kak einHoe 1enoe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHAs, TOKPOBHAS, MPOBOAIIAs, OCHOBHAsA, MexaHn4deckas. OCOOEHHOCTH CTPOEHU S,
(GyHKLUH U pacroio’KeHHsI TKaHEel B OpraHax pacTeHHil.

TkaHW )KUBOTHBIX M Y€IOBEKa. THIIBI )KUBOTHBIX TKAHEH: AMUTEINANIbHAS, COSAMHUTEIbHAs, MbIIIIeYHast, HepBHas1. OCOOCHHOCTH CTPOCHHUS,
(GYHKIMI 1 pacmoioKeHHs TKaHel B OpraHax )KUBOTHBIX U YETIOBEKa.

Opranbl. BeretaTuBHbBIE U TeHEpATUBHBIC OpraHbl pacTeHNU. OpraHbl U CUCTEMBI OPTAHOB KUBOTHBIX M YeloBeKka. DYHKITUH OPTaHOB M CHCTEM
OpTraHoB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CKeneTbl OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy>XKHBII 1 BHYTPEHHUI CKEJIET.
CrpoeHue u TUIbI COEAMHEHUST KOCTEH.



JIBr>xeHue opraHu3MoB. [IBukeHne OHOKIETOUHBIX OPraHU3MOB: aMEOOHIHOE, )KIYTUKOBOE, PECHUYHOE. [[BI)KEHHNE MHOTOKJIETOUHBIX

pacTeHuil: TpOU3Mbl U HACTUU. J[BUYKEHHE MHOT'OKJIETOUHBIX )KUBOTHBIX M YeJIOBEKA: MbllIeuHas cuctema. Peduiekc. CkeneTHble MBILIIBI U UX padoTa.

IInranue opranu3mos. llornomenne BOabI, yIIIEKUCIIOrO ra3a i MUHEPaIbHBIX BEIIECTB pacTeHUsAMHU. [IuTanue )kuBOTHBIX. BHyTpuIonoctuoe u

BHYTPUKIICTOYHOE MHuIeBapeHue. lIuTaHue mO3BOHOYHBIX JKMBOTHBIX. OTHAENBl NUIIEBAPUTENBHOrO TpakTa. IlunieBapuTenbHBIE KEIE3BI.
[InmeBapurenpHas CHCTEMA YEIOBEKA.

Jbixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue XuBOTHBIX. Jud¢y3us ra3oB uepe3 MNOBEpXHOCTh KieTKu. KokHoe mpIxaHue.
JlpixaTenbHas MOBEPXHOCTb. JKabepHoe M JIEroyHoOe [bIXaHHE. J[pIXaHUE IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIOLHMOHHOE YCIOXHEHHUE
CTPOEHMS JIETKHUX TIO3BOHOYHBIX JKUBOTHBIX. /[pIXaTesbHas cucrema 4yeaoBeka. MexaHu3M BEeHTUISILUY JIETKUX Y ITHUL U MIIeKonuTaromux. Perynsanus
JpIXaHus. [{pIxaTenbHble 00bEMBI.

TpaHcnopT BeniecTs y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCIOpT BElleCTB y )KMBOTHBIX. KpoBEeHOCHAas cucTeMa U €€ OpraHsl.
KpoBeHocHast cuctemMa MO3BOHOUYHBIX JKMBOTHBIX U uesoBeka. Cepjle, KPOBEHOCHBIE cOoCyabl U KpoBb. Kpyru KpoBooOpaleHusi. DBONIOLMOHHbIE
YCIIO’)KHEHUS CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsauus.

Brinenenue y oprannsmosB. Beinenenue y pactenuil. Beinenenue y skuBoTHbIX. CoKpaTuTelbHble Bakyosd. Opransl BeiaeneHus. Ounbrpanus,
CeKpelys U 00paTHOE BCACHIBAHUE KaK MEXAHU3Mbl pabOThl OpraHoB BblieaeHUs. CBsI3b MMOJIOCTH TeJla ¢ KPOBEHOCHOM U BBIACIUTENIBHON CUCTEMAMU.
Beoiienenne y N03BOHOYHBIX KUBOTHBIX U yesnoBeka. [Touku. Ctpoenue u pyHKunoHupoBaHue HeppoHa. OOpazoBaHHE MOYH Y YeNIOBEKaA.

3ammTa y OpraHu3MoOB. 3aluTa y OJHOKJIETOYHBIX Oprann3MoB. Criopbl OaKTepUid ¥ HUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUYHBIX PACTEHUH.
Kyrukyna. CpencTa nacCUBHOM M XMMHUUYECKOM 3aIlUThl. OUTOHLNBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX HpPOM3BOAHBIE. 3allliTa OpraHu3ma OT Ooje3Hed. MIMMyHHas cucreMa ueroBeka.
Knerounslii ¥ rymopainbHbIi MMMYHUTET. BpoxI€HHBIH W NpHOOpeTéHHBbIM crneunpuyeckuii MMMYyHUTET. Teopus KIOHAJIbHO-CEIEKTHBHOTO
ummynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib BpOXAEHHOIO MMMYHHMTETa B Pa3BUTHH
CHCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisinys y OpraHu3MoB. Pa3ipaXMMOCTh y OJHOKIJIETOYHBIX OpraHu3MoB. Takcucel. PasgpakumocTes u perynsnus y
pacTeHuil. PocToBbIE BellleCTBA U UX 3HAYEHUE.

HepBhas cucrema u peduiekTopHas peryiasuus y »KMBOTHbIX. HepBHas cucteMa u €€ OTAesbl. DBOIIOIMOHHOE YCI0KHEHNE CTPOCHUS HEPBHOM
CHCTEMBI y ®KHUBOTHBIX. OT/I€JIbI TOJIOBHOTO MO3Ta MO3BOHOUHBIX KUBOTHBIX. Pediexc u peduexropHas ayra. besycioBHble U ycioBHBIE pedIeKCHl.

I'ymopanbHast peryisumsi 1 S9HAOKPUHHAs CUCTEMA )KMBOTHBIX U 4eoBeKa. JKene3bl S9HIOKPUHHOM CUCTEMBI U UX TOPMOHBI. /IeficTBE TOPMOHOB.
B3aumocBs3b HEpBHON U 3HIOKPUHHOM cucTeM. [ nnoTtanamo-runogu3apHas cuctema.

JleMoHCTpanun

IToptper: U. I1. ITaBnos..

Tabnuubl 1 cxembl: «OJHOKIETOUYHbIE BOJOPOCTNY, «MHOTOKIETOUHBIE BOIOPOCTNY, «bakTepuny, «[Ipocteiimmey, «Opranbl IBETKOBBIX
pacreHnii», «CUCTEMBl OPraHOB ITI03BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHue HAaceKOoMbIX», «TkaHu pacteHui», «KopHeBble CHCTEMBI»,
«Ctpoenue credmnsy, «CTpoeHune JUCTOBON MIIACTUHKWY, «TKaHU )KUBOTHBIX», «CKeneT uenoBekay, «llummeBapurenbHas cucrema», «KpoBeHocHas
cucrema», «JlpixarenpHas cucreMay, «HepBHas cuctema», «Koxa», «Mblmednas cuctema», «BeiaenurensbHas cucremMay, « JHIOKPHUHHAS CUCTEMAY,
«Ctpoenue Mpimnb», «MMMyHurer», «KnmedynononoctHeley, «Cxema NUTaHUS pacTeHu», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX JKHBOTHBIXY,
«Ctpoenue ruapsl», «CTpoeHue miaHapumn», «BHyTpeHHee cTpoeHue 10KAeBoro uepss», «HepBHas cucrema peiO», «HepBHas cuctema JATyLIKN»,



«HepBHas cuctema npecmblkaromuxcsy, «HepBHas cuctema nrtuny, «HepBHas cuctema MiekonuTaromux», «HepBHas cuctema yesnoBekay,
«Pednexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENnaparbl OJHOKJIETOYHBIX OpraHM3MOB, MUKpOIpENaparbl TKaHEH, paKOBMHBI MOJUIIOCKOB,
KOJUICKIIUA HACEKOMBIX, WIJIOKOXHUX, >KHUBBIE SK3EMIUIIPhl KOMHATHBIX pAacTeHUM, repOapuu pacTeHUN pa3HbIX OTIENIOB, BIAXKHBIE IMpEHapaThl
KUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJUICKIUH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET UelIOBeKa, 000pyIOBaHUE Ul JAEMOHCTPALMU MOYBEHHOTO H
BO3/YLIHOTO MHUTAHUS PACTEHHH, pacHIeIyieHUus Kpaxmaja U OenkoB moj JeiictBueM (epMEeHTOB, 000pyAOBaHUE JUIsl AEMOHCTPALMU OMBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBHKEHUHN, MOJIEJIN TOJIOBHOIO MO3Ta PAa3JIMYHBIX )KUBOTHBIX.

JlaboparopHas padora «/3yueHue TKaHEl pacTeHUI.

Jlaboparopnas padora «/3yueHnne TKaHEeH JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTCHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: Oecrionioe (BKIII0Yasi BEre€TaTUBHOE) H MOJIOBOE. Buibl 6ecroioro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJIISIIHS,
dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lomoBeie kineTku, uin rametsl. Meitos. Ctaguu meitosa. [loBenenune xpomocom B Metiose. Kpoccunrosep.
buonornueckuii cmpica MeH03a U MOJIOBOTO Ipolecca. Melo3 U €ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pazButue. I'ameToreHe3 y >kMBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHHe M pa3BUTHE IOJOBBIX KieTOK. CriepMaToreHes u
ooreHe3. CTpOEHHE MOJIOBBIX KIETOK.

OmogoTBOpeHNne U IMOPHOHAIBHOE PA3BUTHUE KUBOTHBIX. CIOCOOBI OIIIOOTBOPEHUS: HapyXHOe, BHyTpeHHee. [lapTenorenes.

WNunuBHyanbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpPUOJIOTHS — HayKa O Pa3BUTHM OpPraHu3MoB. Mopgozcene3 — oona u3 2iasHuix
npobnem samopuonoeuu. Konyenyus mopghocenos u mooenu mopgozenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). IpoGnenHue.
Tunsl nqpobnenus. /Jemepmunuposannoe u neoepmunupogannoe opooaenue. bracmyna, munvt 61acmyn. Oco6EHHOCTH IPOOICHHS MIEKOIHUTAIOLIHX.
3apopliieBble JMCTKU (racTpyisuus). 3akjajka OpraHOB M TKaHEW W3 3apoJblIIEBBIX JIMCTKOB. B3anMmHOe BiusHUE YacTell pa3BHBAIOIIETOCS
3apojbiia (3MOpUOHAIbHAS MHIYKIMA). 3aKiajKa MjaHa CTPOEHUS KUBOTHOTO KaK Pe3ysIbTaT MepapXUUYECKUX B3aMMOJEHCTBHM reHOB. BiausHue Ha
SMOpPHOHAJIBHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3zsurue xuBoTHbIX. [locTamMOpuoHansHbIl niepuoa. Ipsamoe u Henpsmoe pazutue. Pazsutue ¢ metamoppo3oM y GECIIO3BOHOUHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHONOrHueckoe 3Haue€HUE MPSMOTO M HEMPSIMOIO Pa3BUTHUS, X PacHpOCTpaHEHUE B Mpupoze. THIbl pocTa KMBOTHBIX.
@DakTophl PEryysiliMk pocTa XUBOTHBIX M yesnoBeka. CTaguu MOCTAIMOPHMOHAIBHOTO Pa3BUTHUS Y >KMBOTHBIX W dYenoBeka. llepuoabl oHTOreHesa
yesoBeka. CTapeHune U cMepTh Kak OMOJIOTMYECKUE MTPOIECCHI.

Pasmuoxenue u pazpurue pacteHuid. 'amerodur u cnopoput. Meiio3 B :kU3HEHHOM LMKIJIE pacTeHUI. OOpa3oBaHue criop B Mpoliecce Meno3a.
l'amerorenes y pacrennii. OIUIOAOTBOPEHHE W DPA3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCcTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryJIsILiiN OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JemoHCTpauMu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.



Tabmunpl u cxembl: «BereratnuBHoe pa3mMHoOkeHHE», « UMbl Oecroysioro pasMHOXKeHUs», «Pa3zMHOXKEHHE XJIaMHIOMOHAb», «Pa3MHOXeHHE
3BIJIEHBDY, «Pa3MHOXKeHHe ruapb», «Menosy, «XpomMocoMbl», «l'amerorenes», «CTpoeHue SIMIEKIETKH U crepMaro3onja», «OCHOBHBIE CTaJauHU
oHTOreHesa», «lIpsamoe wu Henpsmoe passButue», «Pa3Butue Mmanckoro xyka», «Passurue capanum», «Pa3Butue JArymku», «J/[BoliHoe
OIUIOJOTBOPEHUE y LIBETKOBBIX pacTeHui», «CTpoeHue CeMsH OJHOIOJIbHBIX M JIBYAOJBHBIX PAacTEHUW», «OKW3HEHHBIN LUK MOPCKOW KaIyCThI»,
«Kv3HEHHBIH LUK MXa», «JKU3HEHHBIN UMK NAalOPOTHUKAY, «KU3HEHHBINA LIUKI COCHBIY.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIpENaparhl sSIMIEeKIeTOK U CIIEpMaTO30U10B, MOAEIb « LMK pa3BUTHS JISTYILIKI.

Jladoparopnasi padora «/3yueHre CTpOCHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

IIpakTuyeckas padora «BpIsiBlieHHE TPU3HAKOB CXO/JCTBA 3apOAbILIEH TO3BOHOUYHBIX JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJICHHSI U Pa3BUTHS reHEeTHKU Kak Hayku. Paboter I'. Mennens, I'. ne ®pusza, T. Moprana. Poiabp oTedyecTBEHHBIX YYEHBIX B
passutuu reHetrku. Padoter H. K. Konenosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapreuenko, 0. A. ®umumaenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHSTHS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIETIbHBIC T€HbI, AIbTEPHATUBHBIC NMPU3HAKU, TOMUHAHTHBIN U
pEleCCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JTUHUS, TUOPUIBI, TeHOTHUI, (heHoTUIl. OCHOBHBIE METOIbI TeHETUKU: THOPUIOTOTUYECKHIA,
LUATOJIOTMYECKUI, MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuit, I'. 1. Kapneuenko, 10. A. ®unumnyeHko,
H. B. Tumogees-Pecosckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIMBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBsoiii 3axkon MeHAemns — 3aK0H eInHO000pasusi THOPUIOB MEPBOTo MOoKoeHus. [IpaBuno ToOMHHHPOBAHHUS.
BTtopoii 3akon MeHiens — 3aK0H paciieryieHus Mpu3HaKoB. [[uTomornuecke 0CHOBBI MOHOTHOPHUIHOTO CKpEIMBaHMs. [ HTIOTe3a YUCTOTHI TAMET.

Amnanusupytomiee ckpernuBanne. [I[poMexxyTouHbIl XapakTep HacleqoBaHus. Pacienienue npu3HakoB MNPy HEMOJHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuii 3akoH MeHiemnst — 3aKOH He3aBHUCUMOTO Haclle[IOBaHUs MPU3HAKOB. LluTonornueckrne 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUA.

CuenneHHoe HacleoBaHue npu3HakoB. PaboTel T. Moprana. CueryieHHOe HaclleJOBaHHE T€HOB, HAPYIICHHUE CIETUICHHS MKy TCHAMH.
XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH.

['eneTuka nmona. XpoMOCOMHBIN ME€XaHU3M OIpPEAENeHU 1oia. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHBIN U TeTepOraMeTHBIN MOI.
['eneTnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanre Npu3HAKOB, CHETIEHHBIX C IMTOJIOM.

I'enoTun kak nenoctHas cucrema. [inerorponus — MHOKECTBEHHOE JIEMCTBHE reHa. MHOKECTBEHHBIN ajutenu3M. Bzanmoaeiicteue
HeaJJIeIbHbIX TeHOB. KoMmiemenTapHOCTh. Dniuctas. [lonumepus.



['eHeTnyeckuil KOHTPOJIb PA3BUTHUS PACTCHHI, )KUBOTHBIX M 4YEJIOBEKa, a Takke (PU3MOJIOTHYECKHUX IMPOLECCOB, MOBEACHHUS U KOTHUTHUBHBIX
byukuil. 'eHeTHueckne MexaHU3Mbl CUMOHMOTeHEe3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3SIMH — Mapa3uT» U «XO035UH — MUKpoOuom». ['eHeTnyeckue
ACTIEKThI KOHTPOJIS M U3MEHEHHS HACJIEJCTBEHHOW HH(POPMALINHU B TIOKOJICHUSX KJIETOK M OPTraHU3MOB.

JemMoHCTpauMu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «llepBelii 1 BTOpoH 3akoHBI MeHuens», «Tpetuit 3akoH Menaens», «AHanu3upyrooliee CKpemuBanue», «HemomHoe
JOMUHUpOBaHKE», «CLEIIICHHOE HACclleI0BaHUE TPU3HAKOB y Apo30duiby, «I'eneTrka nonay, «Kapuorun uenoBekay, «Kapruotun gpo30puis»,
«Kapuotun ntuus», «MHOKECTBEHHBIH ayuienu3My», «B3anMoeiicTBre reHoBY.

OOGopynoBanue: MOJENb ISl JEMOHCTPALUUA 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOIO MOKOJEHUS M PACIICIUICHUS MPU3HAKOB, MOJIEh IS
JEMOHCTpAIlMM 3aKOHA HE3aBUCHMOIO HAcleOBAaHUS MPU3HAKOB, MOJENb JIA JEMOHCTPAIMU CLEIJICHHOTO HAClleJJOBaHUS NPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKporipenapat: «/po3zodunar.

IIpakTnyeckas padora «/3ydeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HITB».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUIHOTO CKPEUIUBAHUS Y APO3OQIIBI.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BzaumopeiicTBue reHotuma u cpesl npu popmupoBannu GperHotuna. M3MeHUNBOCTh MpU3HAKOB. KauecTBEHHBIE 1 KOTMYECTBEHHBIE IPU3HAKH.
Buibl ©13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MonudukanronHas I3MEHIUBOCTh. Polb cpespl B hopMupoBaHu MOANGPUKAIIMOHHON N3MEHYMBOCTH. HopMma peakiinu npu3Haka.
Bapuanuonnslii psa u Bapuanmonsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIMOHHON U3MEHYUBOCTH.

['enHoTnnuueckass M3MeHYMBOCTh. CBONCTBA TE€HOTUMMYECKOW HW3MEHYMBOCTU. BHIBI T€HOTHIIMYECKOH HW3MEHUYMBOCTH: KOMOHMHATHBHas,
MyTallMOHHAsL.

KomOuHaTuBHas H3MEHYMBOCTh. Mel03 1 MOJI0BOM Mpoliecc — OCHOBa KOMOMHATUBHON M3MEHUYMBOCTU. POslb KOMOMHATUBHON M3MEHUHMBOCTH B
CO3/1aHUU F'€HETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OJJHOTO BUJIA.

MyrtanmonHasi U3MEHYUBOCTb. Buapl MyTanuii: TeHHbIE, XpPOMOCOMHbIEC, TeHOMHbIE. CIIOHTaHHBIE U MHAYLHUPOBAHHbIE MYTalUU. SepHbIE U
nuTOIIa3MaTuyecke Myrauuu. ComaTuyeckue U mojioBble MyTauuu. [IpuurHbl BOSHUKHOBEHMSI MyTalluid. MyTareHbl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOT'O TIpolecca. 3aKOH TOMOJIOTHUECKHX psAAOB B HacieicTBeHHoW wu3MmeHunBoctH (H.M. BaBuios). Bresnepnas
M3MEHYUBOCTb U HACJIEJCTBEHHOCTb.

Onueenemura u dNUSeHOMUKA, POl INULEHEMUUECKUX PaKmopos 8 Hacae008aAHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JleMoHCTpanun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmunel u  cxembl: «Bumsl u3MeHunBoCcTHY», «MoaudukanmonHas HW3MEHUUBOCThY», «KOMOMHATHBHAasS W3MEHYHUBOCTHY», «Meio3y,
«OmnonorBopenuey, «I eneTndeckre 3a001eBaHUs YEIOBEKaY, «BUIbI MyTaImii».

O6opynoBaHue: )KUBbIE U TepOapHbIe SK3EeMIUISIPl KOMHATHBIX pacTeHUH, pucyHkH ((hoTorpadun) )KUBOTHBIX C pa3TUYHBIMU BUAAMHU
U3MEHYUBOCTH.

JlaGopaTopHnas padora «VccnenoBanue 3akoHOMepHOCTE MOAN(DUKAIMOHHOM N3MeHUYnBOCTHU. [locTpoeHne BapHalMoHHOTO psaa U
BApUAIMOHHON KPUBOW».



IIpakTuyeckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTHKA YeJiIOBEKa

Kapuorun yenoseka. MexayHapoiHas porpaMMma UCCIIEIOBaHUs T€HOMA 4elIoBeKa. MeToabl N3y4eHns TEeHETUKH YeJIOBEKa: TeHEAIOTMYECKUH,
OJIM3HELIOBBIM, UUTOTEHETHUYECKUN, TMOMYIALUOHHO-CTATUCTUYECKUN, MOJEKyIsapHO-TeHeThuueckuil. COBpeMEHHOE OmpeleleHHe T'€HOTUNA:
MOJTHOTEHOMHOE CEKBEHHPOBaHHE, TeHOTUITMPOBaHKE, B TOM uucie ¢ nomombio [11[P-ananu3a. HacnencrBennsie 3a0oseBanus 4eaoBeka. | eHHbIE U
XpOMOCOMHBIE O0JIe3HH YesoBeKa. boyie3sHH ¢ HacleICTBEHHOW MpPeapacioyioKeHHOCThIO. 3HAUCHUE MEAUIIMHCKON T'eHEeTHUKU B MPEIOTBPALCHUU U
JICYCHUH TeHETUYECKHX 3a00JIeBaHUi deroBeka. MennKo-reHeTndeckoe KOHCYNIbTUpoBaHue. CTBONIOBBIE KIETKH. [IOHATHE «TE€HETHYECKOTO TPpy3ay.
DTHUYECKUE acTIeKThl UCCIIEIOBAHUI B 00JIACTH PEAAKTHUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnueckue pakTOpPhI MOBBIICHHOW YYBCTBUTEIBHOCTH YeJIOBEKA K (PHU3MUECKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIEH Cperbl.
['eneTnueckas mpeapacioOKEHHOCTh YEJIOBEKA K aTOJOTHUSIM.

JleMoOHCTpaL U

Tabmuubr u cxemsl: «Kapuotun yenoBeka», «MeTobl H3y4eHUsI TEHETUKH YeJIoBeKay, «I eHeTnYecKkrne 3a00I€BaHuUs YEITOBEKa.

IpakTnyeckas padora «CocTaBieHHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus U ceneKius. 3apoxkaeHue celekiuu u nomectukanuu. Yuenue H. 1. BaBunosa o Llentpax npoucxoxxaeHust 1 MHOrooOpasus
KYJIbTYPHBIX pacTeHUl. Poiib ceslekuuu B CO3JaHUM COPTOB PAaCTEHUI U MOPOJ KUBOTHBIX. COpT, MOpoAa, MITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaclnecTBeHHOM u3MeHunBocTd H. 1. BaBuioBa, ero 3HaueHue Juist CelNeKIMOHHOM paboThI.

Metoasl ceneKIMOHHONW paboThl. MIcKycCTBEHHBIH OTOOP: MacCOBBIM M WHIWBUIYAIbHBIA. DTarmbl KOMOWHAIIMOHHON cenekuuu. Mcnbitanue
npou3BoauTeNei no noroMcTBy. OTOOP MO FEHOTHITY ¢ IOMOIIBIO OLIEHKU (PeHOTHIa HOTOMCTBA M OTOOp MO TeHOTUNy ¢ nomorbio aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJIeKIMOHHOH paloThl. PaauiallMOHHBIH M XUMHYECKMH MyTareHe3 Kak MCTOYHHUK MyTaluil y
KYJBTYpPHBIX (OpM OpraHu3moB. lcrmonb3oBaHHE T€HOMHOTO pEAaKTUPOBaHHS M MeToJ0B pekomMOumHaHTHbIX JIHK 11 momydeHuss mcxonHOro
MaTepHuaa JUisl CEJICKIUN.

[Tonryuenue nonumion108. BHyTpuBuaoBasi rubpuauzanus. bau3kopoacTBEHHOE CKpelllMBaHue, UM THOpUAMHT. HepoicTBeHHOE CKpelBaHue,
win ayropuauar. ['ereposuc u ero npuuuHbsl. Mcnons3oBaHue rereposuca B cenekuuu. OtmanéHHas ruOpuauszanus. [Ipeononenue Oecrionust
MEXBHUI0BBIX THOPUA0B. JIOCTHIKEHUS CEJIEKIINH PACTEHUN U )KUBOTHBIX. «3e1€HAs pesontoyusy.

CoxpaHeHue M HM3y4Ye€HUE TN€HETHYECKHX DPECypCOB KYJIbTYPHBIX PAaCTeHHUH M MX AMKHUX POAWYEH Ui CO3/IaHUS HOBBIX COPTOB M THOPHIOB
CEIbCKOXO35MCTBEHHBIX KYIBTYp. H3yuenue, coxpawenue u YynpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENaX YIVUUEHUS CYUeCmBYIOuUX U cO30aHUs HO8bIX NOPOO, TUHUUL U KPOCCO8, 8 MOM HUCe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHBIX UCCTIe008AHUL, NEPEO0B8bIX UOell U NePCHEeKMUBHBIX MEXHOI02ULL.

JleMoHCTpanuu

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. bensies.

Tabmuubl 1 cxembl: «L{eHTpBI TPOUCXOXKICHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMUYECKUX PSIJIOB B HACIIEACTBEHHON
M3MEHUYUBOCTIY, «MeTobl cenekuumn», «OTaanénnas rudpunuzanus», «Myrarenes».

JlabopaTopnasi pabora «l3y4ueHne copToB KyJIbTypHBIX pPAaCTEHUI U TOPOJA JOMAIIHUX )KUBOTHBIX).

JlaGoparopHas padora «/3yueHrne METOI0B CEJIEKIIMU PACTEHUI.



IIpakTnyeckas padora «[IpuBrBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJIBI M JIOCTHO)KEHHUS CEJIEKIIMM PAcTeHUH M KUBOTHBIX (HA CEJIEKUMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENbHBIN YU4aCTOK, B TEIUIMYHOE XO3SHCTBO, B Ta00OPATOPHIO arpOYHHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOTHsA

OOBEKTBI, UCHOJIB3YEMbIE B OMOTEXHOJOIMH, — KJIETOUHBIE M TKAaHEBBIE KYJbTYpPbl, MUKPOOPTraHU3MbI, UX XapaKTepUCTHKA. TpaguioHHas
OMOTeXHONOrHs:  XJieOomeyeHne, TMOJIy4eHHEe  KHUCIOMOJIOYHBIX  HPOAYKTOB, BHHOAenue. MukpoOuonornyeckuii  cuHTe3.  OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTMM U MHCTPYMEHTOB LIEJICHAIIPaBICHHOIO U3MEHEHHUSI U KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO TOJYYEHHsS] OPTraHU3MOB M UX
KOMIIOHEHTOB, COJIEpKAIllMX HE BCTPEUAIOLUECs B IPUPOie ONOCUHTETUYECKUE ITYTH.

Knerounas wumxeHepus. MerTonbl KynbTypbl KIETOK M TKaHEH pacTeHMil M >KUBOTHbIX. KpuoGanku. Comarudeckass TruOpuau3anus u
comaruyeckuil smOpuoreHe3. lcmnonb3oBaHUE TraluIOWAOB B CEJIEKIUM pacTeHuil. [lomyuenue monoxnonanvHvlx aunmumen. Hcnonvsoganue
MOHOK/IOHAIbHBIX U NOJUKIOHANbHLIX aHmumen 6 meouyuHe. VICKYCCTBEHHOE OIIOJOTBOpPEHHE. PEKOHCTpYKIMs SHIEKICTOK U KIOHUPOBAHUE
KUBOTHBIX. METOA TpaHCIUIAHTALUU sJep KIETOK. Texnonocuu 0300poeieHus, KYIbMUGUPOBAHUS U MUKDOKIOHAILHO20 —PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpoMocoMHas U Te€HHas HUHKeHepus. VICKycCcTBEHHBbIM cUHTE3 reHa M KoHcTpyupoBaHue pexomMOuHaHTHBIX [IHK. Cozoanue mpanceenmnvix
opearu3mos. JIoCTHKEHUS U MePCIEKTUBBI XPOMOCOMHOM 1 T€HHON MH)KEHEpUU. DKOJOTHUYECKHUE U AITHUYECKUE TPOOJIeMbl T€HHOW NHKEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas mudposas meauiuna. [11[P-quarnoctuka. MeTaboOMHBIN aHaIN3, TEHOIIEHTPUYECKUIN aHAIIN3
IpoTeoMa 4eJoBeKa JUIsl OLIEHKHU COCTOSHUS €ro 3/10poBbs. Vcrosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OmouHxeHepus Ais
pa3paboTku (yHAAMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJIOTUH TPEXMEPHOIo
OuonpuHTHHTa U cKadOIAUHTA IS PELISHUS 33124 IePCOHATU3UPOBAHHON METUIIMHBI.

CoznlaHue BEKTOPHBIX BaKIUH C IENbl0 o0ecredyeHnss KOMOMHUPOBAHHOM 3amuThl oT Bo3Oynutened OPBU, ycraHoBieHHE MOJNEKYISPHBIX
MexaHu3MoB (pyHkronupoanus PHK-conepxkamux BUpycoB, BBI3bIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YeJIOBEKa U KUBOTHBIX.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «Vcnoab30BaHNE MUKPOOPTaHM3MOB B IPOMBIIIJIEHHOM ITPOM3BOCTBEY, «KieTouHas nHxeHepus», «I eHHas HHKEHEPHs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHre MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikekypeust «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

2.MnaHnpyeMbie pe3ynbTaTbl OCBOEHUA yYeGHOro npeameTa

JIMUYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pPe3yjbTaTaM OCBOCHUS O0YYarOIIMMUCS MPOTPaMM CPEIHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIE,
MEeTaIpeIMETHbIE U IPEAMETHBIE.



B crpykType /NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MpOrpaMMbl IO OHOJOIMM BBIJEICHBI CIEAYIOUIME COCTABJISIOIIME: OCO3HAHHE
00y4aroIUMUCS POCCUICKON TPaKAAHCKONH HMIEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPENENCHUIO, Haniuuue
mMomusayuu K OOy4eHMIO OHOJIOTHH, yeleHanpasienHoe paszeumue BHYTPEHHHUX YOEXKICHMH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPAJULUN Pa3BUTHUs OMOJOTMUYECKOrO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb 00YYAOINXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBLHOCTH
IICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, NPHCYLIUMU CUCTEME OMOJIOTMYECKOro 0Opa3oBaHUS, HAIuyue NpagoCO3HAHUs YKOIOTMYECKOH KyIbTYPHI,
cnocodonocmu cmagumy LENHA U CTPOUTH KU3HEHHBIE IIIaHBI.

JIMuyHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI MO OWOJIOTHMHM JOCTHTAIOTCS B €IUHCTBE Y4eOHOW M BOCIUTATEIBHON MESATEIHHOCTH B
COOTBETCTBUHM C TPATULMOHHBIMU POCCUHCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHM U JYXOBHO-HPABCTBEHHBIMU II€HHOCTSMH, NPUHATHIMH B
oOuiecTBe MpaBujiaMyd U HOpMaMH MOBEACHUS M CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUs, CAMOBOCIIMTAHUS U CAaMOPa3BUTHUS, PAa3BUTHUsI BHYTPEHHEN
HNO3ULMU JIMYHOCTH, NATPUOTH3Ma M YB@KEHHUS K 3aKOHY M IpaBOINOPAAKY, YEJIOBEKY Tpylda M CTapllieMy IOKOJEHHMIO, B3aMMHOIO YBa)KE€HUS,
OepeKHOro0 OTHOUIEHMS K KyJIbTYPHOMY HAacJleIUI0 U TPaJULIMSIM MHOTOHAI[MOHAJIbHOrO Hapoja Poccuiickoit ®enepanuu, Npupoae U OKpyXKarolieu
cpexe.

JImuHOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mnpenmera «bHONOTHS» HOKHBI OTpakKaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaromIMXcCs
PYKOBOJICTBOBAThHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3ULMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIMH, IO3UTUBHBIX BHYTPEHHUX YOEXKJICHHUH,
COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBA, pacIIMpPEHHE >KM3HEHHOTO ONbITAa M OMNBITA JACATEIHBHOCTH B TPOIECCE
peanu3ali OCHOBHBIX HalpaBJIeHUI BOCIUTATEIBHON J€STeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIIUHN 00Yy4YaIOLIerocss Kak aKTUBHOTO U OTBETCTBEHHOTO WJIEHa POCCHICKOr0 O0IEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPUECKOM JeSITEIbHOCTH IPU CO3/IaHUM YUEOHBIX IPOEKTOB, pEIIEeHUH yUeOHbIX U M03HABATEIbHBIX 33/ad,
BBIMIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3ULIMIO IO OTHOILIEHUIO K SBJICHUSM COBPEMEHHOW KHU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIO/IEH C pa3HBbIMU YOSXKIEHUSAMU, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLUAJIbHBIM I0JIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MIPOLIECCE COBMECTHOT'O BBIMTOJIHEHUSI yUEOHBIX, TO3HABATENIBHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAXKHUTEIbHOT O
OTHOIIEHHSI K MHEHHIO OMIMOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHMUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Tepe]]
Poaunoii, ropaocty 3a cBoil kpaid, cBO0 PouHy, CBOI SI3BIK M KYJIBTYPY, IPOILIOE U HACTOAIEE MHOIOHAIMOHAJILHOIO Hapoaa Poccnn;

[IEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEINIO U MaMATHUKAM PUPOJIbI, JOCTHKEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TPYAE;

CHOCOOHOCTh OLIEHUBATh BKJIAJl POCCUNHCKUX YUEHBIX B CTAHOBJIEHUE M pa3BUTHE OMOJIOTMH, TOHUMaHUs 3Ha4YCHHsI OMOJIOTUU B TIO3HAHUU
3aKOHOB IPHUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1€HHOCTb, TOTOBHOCTD K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTb 3a €ro CyAb0y;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0O HApOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEIISM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHS LICHHOCTEH CeMEeHOM KU3HU B
COOTBETCTBHUH C TpaAULIUsIMHU HapooB Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYast SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIMIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHHUIO B PAa3HBIX BUIAX UCKYCCTBA, CTPEMJICHHE TIPOSIBIATH Ka4eCTBA TBOPUYECKON JINYHOCTH;

5) ¢pusznyeckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPbI 310POBbsI M SMOIHOHAIBLHOTO GJIAT OOy YHS:

NOHMMAaHWE W pean3alus 3A0pOBOro M Oe3omacHOro obpasza >KU3HU (3I0pOBOE NMHTAaHHUE, COONIIOJCHHE TMTHEHWYECKHX IPaBHII U HOPM,
cOaNnaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, pEryNsgpHas PU3NYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3UUECKOMY H ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [[EHHOCTU MPAaBUJI WHIAMBUAYAIBHOTO U KOJJIEKTUBHOTO OE30MacHOTO MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBbIO U JKU3HU
JIIOJIEH;

0CO3HaHME MOCIECTBUI U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOIEHNUS allKOT0JIsl, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTH K aKTUBHOM JICATEIEHOCTH TEXHOJIOTHYECKON M COIIMAIbHOM HANPAaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, ITAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHATh TaKYIO 1€ATEIbHOCTD;

MHTEPEC K pa3IMuHbIM chepam npodeccuoHaNbHON AESITENTbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp OyAylIel npodeccun u
peaIn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTP U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TMPOTSHKCHUN BCEH KHU3HH,

7) 3K0JI0rM4YecKOro BOCIIHTAHHUS:

IKOJIOTHYECKH TIeTIeCO00pa3HOe OTHOMICHUE K MPHUPO/JIE KaK HCTOUYHUKY KU3HHU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHMS,

MOBBIIIEHUE YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI: IPUOOPETEHHUE OMbITA TUIAHUPOBAHMS MTOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBUNA IS
OKpYKaloIleu Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIOCOOHOCTH MCMOIB30BATh MPHOOpPETaeMbIe NP U3yYCHUH OMOJIOTHH 3HAHUS M YMEHHS TPHU PEUICHUU MPOOJIEM, CBSI3aHHBIX C PaIliOHAIEHBIM
PUPOONOIb30BaHNEM (COOIIO/IEHNE MPAaBUI MOBEJEHHs B MPUPOE, HANPABICHHBIX HAa COXpAaHEHHWE PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
JKOCHUCTEM, Onocdepsl);

AaKTUBHOE HENpUATHE JEHCTBHM, NPHHOCIIIUX BpeA OKpYXalolleidl NpUpPOJHON cpede, yYMEHHE MPOTHO3UPOBATh HEOIAronpusTHBIC
9KOJIOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBPAIIATh UX;



HAJINYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KyIbTYpPbI, OIbITA ACATEIBHOCTH KOJIOTMYECKOI HANpaBI€HHOCTH, YMEHUs
PYKOBOJICTBOBAaThCSl UMM B I103HABATEJIbHONW, KOMMYHUKATUBHON M COLMAJIbHON IPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH AEATeIbHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO
Ha IMajiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIBLCKOM KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHﬂ MCXKAY JXOAbMU U ITO3HAHUA MHPA,

[OHUMaHue creuupUKd OHOIOTMH KaK HayKH, OCO3HaHUS e€ ponu B (OPMHUPOBAHMU PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3AaHUU
[IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIEM MHpE KaK O €IUHCTBE MPUPOJIBI, YeJIOBEKAa U OOIIECTBA, B MO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEH 1
peleHny TpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUYUMOCTH OWOJIOTHMM JUIsl COBPEMEHHOM NMBMJIM3alMU: OOECIEeYeHHMs HOBOI'O YPOBHS Pa3BUTHUS MEAMLIMHBI, CO3JaHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX PpEIIaTh PECYpCHBIC MPOOJIIEMBI PA3BUTHUSI YENOBEUYECTBA, IMOWCKA IyTeH BBIXOJAa W3 TII0OATBHBIX
9KOJIOTUYECKUX MpobjieM u obecredyeHus: mepexoja K YCTOHYMBOMY Ppa3BUTHIO, pallMOHAJIBLHOMY HCIOJIB30BAHUIO TNPHUPOIHBIX PECYpPCOB HU
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYE€HUU OMOJIOTMUECKUX 3HAHUM B IIEAX MOBBILMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKIIMOHAILHOW I'PAaMOTHOCTH 00ydaronmxcs, GopMupyeMoii mpu u3y4eHuu OMoJIOTHH;

NOHUMaHME CYITHOCTH METOJIOB IO3HaHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh MOJIy4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SBJICHUN OKPY)KAIOIIEro MUpa M MPOUCXOASIINX B HEM HU3MEHEHHUH, yMEHHE JeJaTh 0OOCHOBAHHBIE 3aKJIIOUYEHUS Ha OCHOBE
HaY4HbIX ()aKTOB U MMEIOLIUXCS JAHHBIX C LEJIbIO OIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO UCII0JIb30BATh OMOJIOrMUECKHE 3HAHUS JUIsl peIlIeHUs TPOOJIEM B PEANIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HAHHE LIEHHOCTU HAyYHOU JEATEIBHOCTH, FTOTOBHOCTH OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO IE€ATEIbHOCTD HHANBUAYAIBHO U B
TpyIlIIe;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHMIO, K aKTHUBHOMY IOJy4EHHMIO HOBBIX 3HAHUU 1O OMOJIOTUHU B
COOTBETCTBHUHU C ) KU3HCHHBIMU HOTp€6HOCT$[MI/I.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaThl OCBOGHMsI ydeOHOro mnpenmera «buonorus» BKIIIOYAIOT: 3HauMMble 7 (OPMHUPOBAHUS MHUPOBO33PEHUS
00yYaromuxcst MeXIUCIUIUIMHAPHBIE (MEXIPEeIMETHBIE) O0IeHayYHbIe TOHATHUS, OTPaKaIOIINE 1IEJOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEIUPUKY
METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPIHs, SABJIEHUE, MPOIIECC, CUCTEMAa, HAyYHbIH (DaKT, MPUHIIMII, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeJOBaHUE, HaONIO/EeHHe, H3MEpPEeHHe, HKCIEPUMEHT U JIpyTue); yHUBEpcalbHble ydeOHble NeicTBUS
(mo3HaBaTenabHbIE, KOMMYHUKATHUBHbBIE, pPETYJISITHBHBIE), oOecrneuuBarome ¢GopMupoBaHue (YHKIUOHAIbHOW TIPaMOTHOCTH M COIMAJIbHOM
KOMIIETEHIIMM OOYYalOMIMXCsl; CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIC MEXIMCLUUIUIMHAPHBIE, MHPOBO33PEHYECKHUE 3HAHHUS U
YHUBEpCaIbHBIC YICOHBIC ACHCTBHUS B MO3HABATEIILHOW U COITMATILHOM MPAKTHKE.



B pesynbTaTe m3ydeHusi OMOJIOTMH Ha YPOBHE cpeaHero obmiero obpasoBaHusi y oOydaromierocss OyayT chOpMHpPOBaHBI MO3HABATEIbHBIC
YHUBEpCaIbHbIC Y4eOHBIC NEHCTBHSA, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC y4eOHBIC JCUCTBUS, PETYISTUBHBIE YHUBEPCAJIbHBIC Y4eOHBIC ICHCTBUS,
COBMECTHAs JICATCIIBHOCTD.

MertanpeaMeTHbIC PE3yIbTaThl OCBOSHUS IIPOTrPaMMBbI CPETHEr0 0011IeTr0 00pa30BaHus TOJDKHBI OTPaXKaTh:

OBiaieHUe YHUBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYITUPOBATEH U AKTYaIH3UPOBATH IPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

HCITOJIB30BaTh MTPH OCBOCHHUH 3HAHUHN NPUEMBI JIOTHYECKOTO MBIIICHUS (aHAIU3a, CHHTEe3a, CPAaBHEHHMS, KilacCHU(pUKAIMH, 0000IIECHNU),
PacKpbIBaTh CMBICT OMOJIOIMUECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKU, YCTAaHABIUBATh CBSI3U C IPYTMMHU ITOHATUSIMU);

OTIPEEIIATh LENH JeTeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTAThI IEATEIHHOCTHU C MOCTaBICHHBIMU
LIEJISIMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 OObSICHEHHS (DAKTOB ¥ SBICHUIN )KUBOM MTPUPOIBI;

CTPOUTH JIOTHYECKHE pACCYKIEHUs (MHIYKTUBHBIC, JEAYKTUBHbIC, IO AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOpEUHUs B
paCCManI/IBaeMI)IX SABJICHUAX, q)OpMy.]II/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

MPUMEHSTh CXEMHO-MO/JIEIbHBIE CPEICTBA JIJIs MPEJICTABIICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTax, a
TAKXEC HpOTI/IBOpeql/If/'I pa3Hor0 pOILa, BBIABJICHHBIX B pa3JII/I‘IHI>IX HH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh MJIaH PEHICHUs MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTEepUaIbHBIX PECYpPCOB;

BHOCHUTH KOppeKTI/IBI)I B JCATCIBHOCTDL, OLICHUBATH COOTBETCTBUC pGSYJ'II)TaTOB neiaaM, OIICHUBATh pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHHUPOBATH U BBHITIOTHATH padOTy B YCIOBUSAX PeaIbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUEC HpI/I pGHIeHI/II/I KHN3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIaACTh HABBIKAMU y‘Ie6HO-I/ICCJ'I€)10BaT€J'IBCKOI\/'I 158 HpOGKTHOﬁ JACATCIIbHOCTHU, HaBBIKAMU pa3pemeHI/I$[ npo6neM, CHOCO6HOCTBIO 1 TOTOBHOCTBHO
K CAMOCTOSITEIbHOMY MTOMCKY METOJ/IOB PEIIEHUS MPAKTUUYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IM4YHbIX METOJI0B IO3HAHNUS,

MCIIOJIb30BATh PA3IMYHBIC BUBI ACSITEILHOCTH IO MOJTYYSHHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B
y‘IG6HBIX CI/ITyaHI/IﬂX, B TOM YHUCJIC HpI/I CO3JaHUN y‘IC6HLIX 1 COIINAJIBbHBIX HpOGKTOB;

(dbopMUPOBATh HAYYHBIH TUI MBIIUICHHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METO/IaMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a1a41 B 00PA30BATEIHHOM IEATETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSA3U U aKTyaJIU3UPOBATh 3aJauy, BbIABUTaTh TUIIOTE3Y €€ PElICHUs], HAXOAUTh apIYMEHTBI JJIs
JIOKa3aTeJIbCTBA CBOMX YTBEP)KJICHHM, 3a/1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH MOJIYUCHHBIEC B XO/I€ PELICHUS 33/1a4M Pe3yJIbTaThl, KPUTUUYECKH OLIECHUBAThH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B
HOBBIX yCJ'IOBI/ISIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIIATH LIEeJICHATIPABICHHBIN IMOMCK IMEPEHOCA CPENICTB U CIIOCOO0B EHCTBHS B TPO(PECCHOHATIBHYIO CPENY;

YMGTB HepeHOCI/ITB 3HAHUS B HOBH&B&TGJ’IBHYIO 148 HpaKTI/I‘-IeCKYIO O6J13_CTI/I KU3HCACATCIIBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUTAaTh HOBBIE MJIEH, IpejiaraTh OPUTHHAJIBHBIE MOJXOAbl M PEIICHHUs, CTaBUTh MPOOJIEMbI U 3a/ladyM, JOMYCKAIOIIHUe aJbTepHATUBHBIC
peleHHs.

3) pabora ¢ nHpopmanmeii:

OpPUEHTHPOBATHCSI B PA3MUYHBIX HMCTOYHHMKAX HH(opMamuu (Tekcre ydeOHOro mocoOusi, Hay4yHO-TOMYJSIPHOH IUTeparype, OHMOJOTHYECKUX
CJIOBapsiX M CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHanmu3upoBaTh HHGOPMAIUIO Pa3IMnYHbIX BUIOB U (POpPM Ipe/cTaBICHUS,
KPUTUYECKH OIICHUBATh €€ JJOCTOBEPHOCTH U HEITPOTHBOPEUYMBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3UYHbIe METOAbl MpPH IMOUCKEe U O0TOOpe Ouojormueckoi HHGOpPMALUU, HEOOXOTUMOU IS
BBINOJIHEHMSI YUEOHBIX 3a7ay;

npuoOpeTaTh OMBIT  HCIOJB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH, COBEPIICHCTBOBaTh KYJIbTYpYy AaKTUBHOTO
UCTIOJIB30BaHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (hOpMY MpeacTaBieHUs Ouoiormdyeckoil MHpopManuu (cxeMbl, rpaduKy, TUarpaMMbl, TaOJHIIbI,
PUCYHKH U JPYTOE);

UCIIONIb30BaTh HAY4YHBIA A3BIK B KayecTBE CpeACTBa mpu paboTe ¢ Omonmormyeckoil mHpopmanuen: NPUMEHSITh XUMUYECKUE, (PU3NYECKUE U
MaTeMaTHYECKUe 3HAKU U CUMBOJIBI, OPMYIIbI, a00peBUaTypy, HOMEHKIIATYPY, UCIIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJISITHOCTH;

BJIa/IETh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI HH(pOpMau, HHGHOPMAIIMOHHON 0€301MaCHOCTH JTMYHOCTH.

OBiaieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMH JAelCTBUSIMH:

1) oOmenmue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX cdepax >KU3HMU, aKTUBHO y4acTBOBATh B JMAJIOre WJIM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMON TEMBI
(yMeHure 3a7aBaTh BOTPOCHI, BHICKA3bIBATh CYXJICHUS OTHOCHUTEIFHO BBHIMIOJIHEHUS MpEesiaraéMol 3aJau, YIUThIBATh UHTEPECHI U COTIIACOBAHHOCTH
MO3UIUI IPYTUX YYACTHUKOB JMATIOTA WM AUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIE CPEJCTBA OOIICHHWS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX
CUTyaIlui, YMETh CMsIr4aTh KOH(IUKTH U BECTH MIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U B3aMMOJICHCTBHSI, TOHUMAaTh HAMEPEHHS IPYTHX JIFOJICH, TPOSIBIISATh YBAKUTEIHFHOE OTHOIIEHUE K
co0eceTHUKY U B KOppeKTHO! (opme popMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBa KOMAHTHOW ¥ HHIAWBHIyaTbHON pabOTHI P PEIIEHUH OHOIOTHYECKON TPOOIeMbl, 000CHOBHIBATH
HEO0OXOMMOCTh TPUMEHEHHS TPYMIOBLIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUHN YIeOHOM 3a1auu;

BHIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JIEHCTBUI C YUETOM OOIINX WHTEPECOB M BOSMOXKHOCTEH KaXKJIOTO WICHA KOJJICKTHBA,

MPUHUMATH I[€TH COBMECTHOMN AESITETbHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH ACUCTBUS 10 €€ JOCTUKCHHIO: COCTABIIATh IJIaH IeHCTBUH,
pacrpenenaTh poJik ¢ Y46TOM MHEHHH YIaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAXKIOTO YYaCTHUKA KOMAaH/bI B OOIIHIA PE3yabTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npeJiaraTbh HOBbIE MPOEKTHI, OLICHUBATH UJEH C MO3UIIUH HOBU3HbBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITH TO3UTHBHOE CTPATETMUECKOE MOBEICHUE B PA3IIUYHBIX CUTYAILUSX, IIPOSBIISITH TBOPUECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM.



Ogi1aieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMH 1iCTBUAMM:

1) camoopranu3amus:

HCIIOJIB30BaTh OMOIOTHYECKUE 3HAHUSA JUIA BBISABJIICHU S HpO6HeM 1 UX PCIICHHUA B )KU3HCHHBIX U y‘Ie6HHX CUTyalluigX,

BbIOMPATh HA OCHOBE OMOJIOIMYECKMX 3HAHUM 1EJIeBbI€ M CMBICIIOBBIE YCTAHOBKH B CBOMX JAEHUCTBHAX U IOCTYIKAX IO OTHOLIEHHUIO K KUBOH
IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYILECTBIIATH II03HABATENIbHYIO JESITE€IbHOCTb, BBISIBIIAT IPOOJIEMBI, CTABUTh M (DOPMYIUPOBATH COOCTBEHHBIE 331a4U B
O6pa3OBaTeJIBHOI71 ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUIX;

CaMOCTOSITEJIEHO COCTAaBJISATh IUIaH PEIIEHUs MPoOJIeMBbl C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIOYTEHUH;

JaBaTb OICHKY HOBBIM CUTYyaAllUAM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHMIO U MPOSBICHUIO ILIMPOKOW SPYAMLUH B pa3HbIX oOONACTAX 3HAHUH, IOCTOSIHHO IIOBBILIATh CBOM
00pa30BaTeNbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

JAaBaTb OUCHKY HOBLIM CUTYyallUsAM, BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTh, OHCHHUBATL COOTBETCTBUC PC3YJILTATOB LCIISAM;

BJIaJICTh HaBbIKAaMU MTO3HABATEIbHOM pe(IeKCUH KaK OCO3HAHUS COBEpLIAEMbIX AEUCTBUI U MBICIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTaTOB U
OCHOBaHUH, UCIOJIb30BaTh NPUEMBI PeIIEKCUN [T OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTHBBI U apryMEHTBI APYTUX [IPH aHAINU3€ PE3YJIbTaTOB AEATEIBHOCTH;

3) npunsiTHe ceds M APYIHX:

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apryMEHTBI APYTUX [IPH aHAINU3€ PE3YJIbTaTOB A€ATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3yabTaThl OCBOSHUS coAepkaHus yueOHoro mpenmMera «buonorusy Ha yray0n€HHOM YpOBHE OpPUEHTHUPOBAHBI HA oOecreueHue
npouIbHOTO 00yueHus oOydaronuxcsi 6uonoruu. OHU BKIIOYAIOT: crielupruyecKue Jyisi OMOJIOTHH HayYHBIC 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIN
MO0 OCBOCHHUIO, MHTEPIIPETALUN U MPEOOPA30BAHUIO 3HAHUIA, BUABI JEATEIHHOCTH IO MOJTYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX, a TAK)KE B peaTbHBIX )KU3HCHHBIX CUTYyanusx. [IpeIMeTHbIC pe3yIbTaThl MPEACTABICHBI IO T0JIaM H3ydeHHSI.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenamMera «bruonorus» B 10 knacce NOKHBI OTPaXaTh:



c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA,
B [I03HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU MTPOOJIEM PAllMOHATBHOTO MIPUPOOIOIB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
OuoJjioruu;

BJIQJICHUE CHUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJAraruue OMOJOTHYecKre TePMUHBI U MOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTadoIn3M, TOMEOCTa3, CAMOPETYIISALUS, CAMOBOCIIPOM3BEICHNE, HACIECICTBEHHOCTh, H3MEHUMBOCTh, POCT U Pa3BHUTHUE), OMOIOTHYECKHE
teopu (kinerouHas Teopus T. [IIBanna, M. Illnetinena, P. Bupxoa, xpomocomHas Teopus HacneacTBeHHocTH T. Moprana), yaenus (H. Y. BaBunora
— 0 IEHTpaxX MHOTo00pasusi U MPOUCXOXKIEHHS KYIbTYPHBIX PAaCTCHHH), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS,
YUCTOTHI TAMET, HE3aBUCUMOTO HacienoBaHus . MeHzens, ToMoJIOrHYecKuX psiioB B HacieACcTBeHHON nu3meHunBocTd H. . BaBunosa), mpuHIUIBI
(KOMILJIEMEHTApHOCTH);

BJIQJICHHE OCHOBHBIMH METOJIaMU HAy4YHOTO IO3HAHUS, HCIOIb3yeMbIX B OHOJOTMYECKHX HCCIIEOBAHMUSIX IKHUBBIX OOBEKTOB (OIMMCaHUE,
U3MEepeHHe, Ha0JII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATH CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
yrcne OakTepuid, TpuOOB, PACTEHHA, KMUBOTHBIX W YEJIOBEKA, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTCHUH, )KMBOTHBIX, YEIOBEKa, IMPOIECCOB
KU3ZHEJEATENIbHOCTH, MPOTEKAIOIINX B OpraHU3MaxX PacTeHH, )KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKUX MPOIIECCOB: 0OMeHa BellecTB (METaboIu3M),
NPEBPAICHHUS YHEPTUH, OPOKEHHS, aBTOTPO(PHOTO U reTepoTPOPHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEi03a, TaMeTOTeHE3a,
SMOpHOreHe3a, MOCTAIMOPUOHATFHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aUMOJICHCTBUS TEHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0Da;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBS3U MEXJY OpPraHOMAAMHU KIETKH U UX (YHKLHUSAMH, CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW M UX (YHKIHAMHU,
MEX/y OpraHaMHy U CHCTEMaMH OpPTraHOB Y PAaCTCHHH, )KUBOTHBIX U YeJIOBEKa M X (QYHKIMAMHU, MEKIY CUCTEMAaMH OPTaHOB U UX (PYHKITUSIMH, MEXKITY
JTanaMu OOMEHa BEILIECTB, dTallaMU KIJIETOYHOTO IMKJIA W XM3HEHHBIX I[MKJIOB OPraHM3MOB, 3TallaMM SMOPHMOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM U
¢deHotunom, peHoTUnoM u pakTopaMu Cpepl OOUTAHUS;

YMEHUE BBIABIATH OTIUYUTENIbHBIE IPU3HAKHU J)KUBBIX CHCTEM, B TOM YHCJIE pACTEHUIl, ’KUBOTHBIX U YEIOBEKA,;

YMEHHE HUCII0JIb30BaTh COOTBETCTBYIOIINE APIYMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY I TOKA3aTelbCTBAa POJICTBA OPraHU3MOB
pa3HBIX CUCTEMATHUECKUX TPYIII;

yYMEHHE peliaTh OMOJIOTUYECKUE 3a/lauM, BBISIBIATH MIPUYUHHO-CIEICTBEHHBIE CBS3M MEXIY UCCIIETyeMbIMH OMOJIOTMYECKUMH IpolLeccaMu U
SIBIICHUSIMH, JI€TaTh BBIBOBI M MPOrHO3bI HA OCHOBAaHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH J1a00OpaTOPHBIE U MpaKTHUUECKHUe paboThl, COO0IaTh MpaBuia npu pabore ¢ ydeOHbIM U Ja0OPaTOPHBIM 000PYI0BaHHU EM;

YMEHUE BBIJBUIaTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEJICTBAMHU, (OPMYIUPYS LENb UCCIIeI0BaHNS, aHATU3UPOBATh
TIOJTy9YEeHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B y4eOHO-UCCIIE0BATENBCKOM paboTe o OMOJIOTHH, SIKOJIOTUN U MEIUIIUHE, IPOBOJMMOM Ha 0a3e IIKOJIbHBIX HayYHBIX
o011ecTB, U MyOJIMYHO MPEACTABIAThH MOJyYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

YMEHHUE OLIEHUBATh ATUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHHM B 001aCTH OMOJIOTHH U METUIIMHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIIPABJIEHHOE U3MEHEHHE F'€HOMa U CO3/1aHNe TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIiei npodeccuoHaIbHOMN NeATeTbHOCTH B 00JIaCTH OHOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO X034HUCTBA, MUILEBOI MPOMBIIIICHHOCTH, YIITyOJIsATh IO3HABATENbHbIN HHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIN BHIOOD



COOTBETCTBYIOIICH MPOMECCHH U MPOIOJHKEHNE OMOIOTHYECKOT0 00pa30BaHus B OPraHU3AIHsIX CPEAHEr0 IPOPECCHOHATBHOTO H BBICIIIETO
o0OpazoBaHusl.

3. TemaTnyeckoe NnaHMpoBaHMe, B TOM YUCIie C YY4ETOM paboyen nporpaMMbl BOCMUTAHUSA C YKasaHUEeM KOnn4yecTBa 4acoB, OTBOAUMbIX
Ha oCBOeHMe KaXxaow TemMbl.

KoanyecTBo yacoB DJIeKTPOHHbIE
Nen/m | HaummeHoBaHHe pa3/iesioB M TeM NPOrpaMMblI Beero KOHTPO/IbHBI IpaKkTHYecKH E)Ig;zl:foo:ab;gbnme
e padoThI e padoThl pecypesr

1 buonorus kak Hayka 1
2 JKuBbIe cHCTEMBI M UX U3y4EHUE
3 buonorus knetku 2 0.5
4 XHUMHUYECKash OpraHu3alusl KIETKU 10 1
5 CrpoeHue U QyHKIUH KIETKH 8
6 OOmMeH BelecTB U MPEBpAIICHUE SHEPTHHU B KIIETKE 9 1
7 Hacnencreennas nundopmarnus u peanusanus e€ B 9 05

KJIETKE

JKU3HEHHBIN UK KIETKH 6 1
9 Crtpoenure u GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXeHHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 05

M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTrka yenmoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 brotexHonorus u cuHTeTHYECKas OMONIOTUs 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13
Ne KosmniecTBo 4acos JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka Beero IpakTuueck o0pa3oBaTte/ibHbIE
ue padoTbl pecypchl
buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acTh bubmmorexa [IOK
1 COBbEMORTIOre OB MICm K 1 https://m.eds00.ru/863e6122
P https://m.edso0.ru/863e632a
2 JKuBble cucTeMbl U X CBOMCTBA 1 ]I’?tptlggl;l/(r)r:eeﬁscli)OrEIBGBeGlZZ
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 ﬁgg;%ﬁeelaicﬁ)orﬁls 6366564
4 HcTopust oTKpbITHS U U3yueHus kieTku. Kinetounas 1 bubnnoreka [JOK
TEOpUs https://m.edso0.ru/863e674e
MeTo/1b1 MOJIEKYIISIPHOM U KJIIETOYHON OMOJIOTHH.
5 [TpakTuyeckas pabdora «M3ydyeHue METOI0B KIETOYHOM 1 0.5
Oouosiorun (xpomarorpadusi, snexkrpodopes, '
g depennmanbHoe neHTpudyruponanue, [11P)»
6 XUMUYECKUN COCTaB KJIETKH 1 E:tlgg?/ﬁeelziasg)OrEIS 6366088
7 MuHepanpHbIe BEIECTBA KIETKH, UX OMOIIOTUYECKas POJIb 1 53227/(;;6;115)215/8 6366b72
Opraandeckue BeniecTBa KJIeTku — Oenku. JlaboparopHas
8 pabora «O6Hapy)eHHe GEIKOB ¢ MOMOIIBIO Ka4eCTBEHHBIX 1 0.5 53627/(;;6511(];})215/86%%72
peakuuii» ps://m. .
9 CsaoticTBa, K1accudukanus 1 GyHKIUNA OETKOB 1 ﬁtptlggl;l/ﬁeelziasiorEIS 6366870
10 Opranudeckue BEIECTBA KJIETKU — YIJIEBObI 1 5352'7/(?:65115)?’15/8 63e6d5¢
11 Oprannueckue BEeIeCTBa KIETKH — JUIHUIbI 1



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/863e6e88
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hyxneunossie kuciotsl. JIHK u PHK. JIaGoparopnas

but6mmoreka [IOK

12 pabora «/ccnenoBanye HyKJIEHHOBBIX KUCIIOT, 0.5 https://m.edsoo.ru/863e6ff0
BBIJICIIEHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY https://m.edsoo.ru/863e716¢
13 Crpoenue u ¢pynkun ATO. [Ipyrue bubmmoreka [JOK
nykieosuarpudocharsr (HTD) https://m.edso0.ru/863e766¢
14 CexBenuponanue JJHK. MeToabl reHOMUKH, but6mmoreka [IOK
TPaHCKPUIITOMUKH, TPOTEOMHUKHU https://m.edso0.ru/863e7c98
. bubnuorexa [IOK
15 MeTozet CTpYKTypHOH OHOTOTHH https://m.edsoo.ru/863e7aae
16 Tunel knetok. [Ipokapuorndeckas kierka bubmmorexa [IOK
’ https://m.edsoo.ru/863e7dc4
CTpoeHHue dyKapuoTH4YECKOM KiteTku. [IpakTuueckas bubmorexa LIOK
17 a(l)'OOTa «I/I3YKe§I/Ie CBOMCTB KJIGTO‘IH'OI;'Irl)\derS aHBI» 05 https://m.eds00.r/863e6ff0
p yi p https://m.edsoo.ru/863e716c
18 [ToBepxHOCTHBIN anmapaTt KISTKU bubmorexa LIOK
P P https://m.eds00.ru/863e766¢
o | oo oo e Hpeccia s | BiSmom ok
p yi A H ' https://m.edso0.ru/863e7c98
PACTHTEILHBIX KIECTKAX)
20| mmcen. Tabaparopaas pabors dlccrononme 05 | Bubmorera LIOK
) https://m.edsoo.ru/863e7aae
TJIa3MOJIM3a U JICTIIIA3MOJIN3a B PACTUTEIBHBIX KIETKaX)»
21 HemeMOpaHHBIE OpraHOUABI KICTKH bubmorexa ITOK
p p A https://m.edsoo.ru/863e7dc4
bubnunorexa LIOK
22 Crpoerme u Gymicm s1pa https://m.edsoo.ru/863e796e
25| TiGoparopsan padora ctioysemme cxpocrs meras 05 | bumoreralIOK
patopHa p yi p ' https://m.eds00.ru/863e796e
pa3IMYHBIX OPTAHU3MOB)
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
24 MeTtabonu3ma. Tunel oomeHa Beniects. JlaboparopHas bu6muoreka [IOK

pabota «/3ydyeHne KaTaTuTHIECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMuyIa3bl WIM KaTaxas3bl)»

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



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/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

DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIIETOYHOTO
metabonu3ma. Jlaboparopnas pabora «/3yuenue

25 0.5
(bepMEeHTaTUBHOTO paclICIJICHUs IePOKCUAA BOAOPOIa B
pPaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTHBaTOPhI U OCNKHU-UHTHOUTOPHI
27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB
bubnunoreka LIOK
28 Potocures https://m.edso0.ru/863e7f4a
29 XemocunTes. Jlabopartopnast padora «CpaBHEHHE 05 Bbu6moreka [JOK
poIecCOB (POTOCHHTE3A U XEMOCHHTE3A ) https://m.edso0.ru/863e81b6
30 AHaspobHbIe opranu3Mbl. Buasl 6poskenus. JlabopaTopHas bubanorexa [JOK
pabota «CpaBHEHHE MTPOIICCCOB OPOKECHHUS U JIBIXAHHSD) https://m.edso0.ru/863e8436
31 AdpoOHBIE OPTaHU3MBL. JTaIbl SJHEPTETHYECKOT0 OOMEHA
37 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3 bubnnoreka [JOK
AT®: pabora npoTonHOil AT®-cuHTa3bI https://m.edsoo.ru/863e7f4a
33 Peakmun MaTprdHOTO CHHTE3a brbmorexa [JOK
https://m.edso0.ru/863e81hb6
. bu6nmorexa LIOK
34 Tpanckpunuus — matpuussiil cuaTe3 PHK https://m.eds00.ru/863e8436
35 TpaHcHsIus U €€ dTarbl
36 Konuposanue amunokucnor. Pons pubocom B OuocuHTe3e bubmuoreka [JOK
Oenka https://m.edsoo.ru/863e7f4a
37 Opranuzanus reHoMa y mpoKapuoT U dYKapuoT bubmorexa LIOK
P y poRap yRap https://m.edso0.ru/863e81hb6
38 MosexymsipHbIe MEXaHU3MBI KCIIPECCHU TEHOB Y AYKapHOT bubmmorexa HOK
https://m.edso0.ru/863e8436
Bupycbl — BHEKJIETOUHBIE JOPMBI KU3HU U O0JIUTaTHBIE
39 napa3uthl. [IpakTuueckas padora «Co3ganue MoaeIn 0.5
BUpYCa»
40 BupycHrle 3a001eBaHNs Y€I0BEKa, )KUBOTHBIX, PACTCHUN
41 HanotexHonoruu B OHOJIOTHH U MEUITIHE



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

42 JKU3HEHHBIN 1K KIETKU 1

43 Martpuunsiii cuates JJHK 1

44 Xpomocomsl. JlabopaTopHas pabora «3yueHue xpomocom 1 05

Ha FOTOBBIX MUKpOIIpenapaTax» '

45 JleneHue KJICTKHM — MHTO3 1

6 | Dt Kmomne n e Tiboropes | s | BiSmorwsa oK
https://m.edsoo.ru/863e7f4a

KOpeIIKa Jyka (Ha TOTOBBIX MUKpOIpenapaTax)»

47 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK 1 Bubmiorexa LIOK
https://m.edso0.ru/863e81b6
bubnuoreka [{OK

48 OpranusM kak euoe ueioe ! https://m.edso0.ru/863e8436

49 Tkanu pacrenuii. JJaboparopuas padora «3yuenue 1 05 Bbu6moreka [JOK

TKaHEW pacTeHUI» ' https://m.edsoo.ru/863e7f4a

50 TkaHM *KUBOTHBIX U YesoBeka. JJabopaTopHas pabota 1 05 bubmuoteka [IOK

«M3yueHne TKaHei KUBOTHBIX» ' https://m.eds00.ru/863e81b6
51 Opransl. Cuctemsl opranoB. JlaboparopHast pabota 1 05 bubmuoreka [IOK
«/3ydyeHune opraHoB I[BETKOBOTI'O PACTEHUS» ' https://m.edso0.ru/863e8436

52 Ornopa Tena opraHu3MoB 1
bubmnoreka IIOK

53 JBIDKEIHe OprafusmMoB ! https://m.edso0.ru/863e7f4a
bubnunorexa LIOK

>4 Hlnrattie oprarismon ! https://m.edsoo0.ru/863e81b6

55 [IntaHne MO3BOHOYHBIX KUBOTHBIX. [ IuneBapurenbHas 1 bu6muoreka [JOK

CHCTEMa YeJIOBEKa https://m.edso0.ru/863e8436

56 JIpIxaHne opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucremMa M03BOHOYHBIX )KUBOTHBIX U 1

YeJI0BeKa
60 Brienenue y opranuzMoB 1



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

61

3amura y opraHu3MoB

62 NMMyHHas cucTeMa 4eoBeKa 1

63 PaznpaxuMOCTh U perynsuus y OpraHu3MoB 1

64 ['ymopanbHast perynsuus U SHAOKpUHHAs cucTeMa 1
YKUBOTHBIX U YeJIOBEKa

65 DopMBI PA3MHOXKEHUS OPraHU3MOB 1

66 [TomoBoe pazMHOKEHUE 1

67 Meiios 1
l'amerorenes. OOpazoBaHue U pa3BUTUE TTOJIOBBIX KJIETOK.

68 JTaGoparopHas pabora «3ydyeHne cTpOeHH s MOJOBbIX 1 0.5
KJIETOK Ha TOTOBBIX MHUKPOIIpENapaTax»

69 WHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3

70 3akiaaka OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB 1
Poct u pa3ButHe x%uBOTHBIX. JIabopaTtopHas paboTa

71 «BpIsBI€HNE TPU3HAKOB CXOJICTBA 3apOIbIIIEH 1 0.5
MIO3BOHOYHBIX JKHBOTHBIX)

Pa3zmHoxeHMe u pazButHe pacteHuil. JlaboparopHas
12 pabota «CTpoeHHe OPraHOB Pa3MHOKEHUS BBICIINX 1 0.5
pacTeHun»
bubanoreka LIOK
73 Hcropust cTaHOBIEHUS M PA3BUTHS TEHETUKH KaK HAYKH 1 https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
OcCHOBHBIE TIOHATHSI U CUMBOJIBI TeHETHKU. JlabopaTopHas

74 abota «/Ipozoduiia kak 00bEKT FeHEeTHUECKUX P 1 0.5 bubmorexa [IOK
P D3 ' https://m.edsoo.ru/863e7f4a
WCCIICIOBAHHI»
3aKOHOMEPHOCTH HaCIIeIOBaHHS MTPU3HAKOB.

75 Monorubpuanoe ckpemuanue. [lpaktuueckas padora 1 05 bubmuorexa [IOK
"H3yueHne pe3ynbTaTOB MOHOTHOPHTHOTO CKPEIIMBAHUS Y ' https://m.edso0.ru/863e81b6
Jpo3oduisr”

bubnunoreka LIOK
76 [{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS 1

https://m.eds00.ru/863e8436



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

77 AHanuzupyrouiee ckpeuiuBanue. Hernonnoe Bu6muoteka [JOK
JIOMHHUPOBAHHE https://m.eds00.ru/863e86f2
| Aareseuance oo Dpscrivecson ot s | BiomoaIoK
1 pe3y A pH pett Y ' https://m.edso0.ru/863e8878
JIPO30(UITB»
79 [{uTonorunyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS bubmorexa LOK
g pHL pett https://m.edsoo.ru/863e89a4
80 CrerieHHOE HaclIeI0BaHuE IIPU3HAKOB bubmorexa LIOK
B g P https://m.edsoo0.ru/863e8c60
81 XpoMOCOMHas TEOpHS HACIIECTBEHHOCTH bubsmorexa [IOK
p p A https://m.edso0.ru/863e8c60
bubmuoreka [{OK
82 I'enernia nona https://m.edsoo.ru/863e8efe
83 I'eHOTHIT KaK IIEJIOCTHAS CHUCTEMA bubsmorexa [IOK
H https://m.edsoo.ru/863e8efe
84 I'eneTYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U bubmuoteka [IOK
9eIoBeKa https://m.edsoo.ru/863e8d78
85 M3MeHYnBOCTh IPU3HAKOB. BUabI N3MEHUMBOCTH
bu6nmorexa LIOK
86 Moz guKanuomnHas n3MEHHBOCTS https://m.edso0.ru/863e8c60
BapuanvoHHbIN psig 1 BapHALIMOHHAS KPUBAs.
JlaboparopHas pabota «VccrienoBanue 3aKkOHOMEPHOCTEM bubnmnoreka [JOK
87 . 0.5 .
Mo (HKALMOHHON n3MeHdnBocTH. [locTpoeHue https://m.edsoo.ru/863e8efe
BApUAILIMOHHOTO Psiia U BApUALIMOHHON KPUBOW»
88 I'enoTunuueckast u3MeHIUBOCTh. KoMOMHATHBHAS bubnmnoreka [JOK
U3MEHYNBOCTh https://m.edsoo.ru/863e8efe
89 MyrtanronHas u3MeHYMBOCTh. [IpakTuyeckas pabota 05 bu6muoreka [JOK
«MyTtaruu y 1po30¢uiibl (Ha TOTOBBIX MHKPOIpENnapaTax)» ' https://m.edso0.ru/863e8d78
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOIecca. DMUTCHETHKA
Y SIIUTCHOMHUKA
91 I'eneruka yenoBeka. [IpakTudeckas padora «CocTaBicHHE 05

Y aHAJIU3 POJIOCIOBHOIN)



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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bubnunoreka LIOK

2 M 7 1
o CTOABT MEAIHHCIOH TeHeTii https://m.edso0.ru/863e8c60
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPALLICHUH U but6mmoreka [IOK
93 . 1 )
JICUCHUH TCHETHYCCKUX 3a00JICBaHUI YeIOBEKa https://m.edsoo.ru/863e8efe
o | Qv v e, Teepropuenper | s | BiSmorwsa oK
1 p YIRTYPHBIX P poA ' https://m.edso0.ru/863e8efe
JIOMAITHUX KUBOTHBIX)
95 Mertoap! cenekImoHHOM paboTsl. JlJabopaTopHas padora 1 05 bubnmnoreka HOK
«M3y4yeHne METOIOB CEICKIIMH PACTECHHIT ' https://m.edsoo.ru/863e8d78
96 JlocTrKEeHUS CeNEKIINN PACTEHUHN M )KUBOTHBIX. 1
[TpakTrueckas padota «[IpuBHBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHHEe U UCTIOIb30BaHUE T€HETHUYECKUX 1
pecypcoB
bruotexHonorus Kak Hayka ¥ OTpaciib IPOU3BOJICTBA.
98 [TpakTuueckas padora «M3ydeHne 00bEKTOB 1 05
OMOTEXHOJIOTHI
99 OcHOBHBIC HANPABICHUS CHHTETUICCKOW OMOJIOTHI
100 XpOMOCOMHas U TE€HHAas1 NHKEHEPUs
101 MenunuHckue OMOTEXHOIOTUH
102 Pesepaubrit ypok. [loBTopenue, 06001eHmE, 1
CUCTEeMAaTH3alHsl 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

collection.edu.ru/).

«Enunas xomtekuus [{udppossix O6pazoBaTensHbix PecypcoBy (Habop mudpoBeix pecypcos k yueOuukam auauu B.B. INaceunuka) (http://school-

® http://bio.1september.ru/urok/ -Marepuainsl kK ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH CalT, ObLIM OMYOJUKOBaHbI B rasere "buonorus".

ABTOpamu caiita mpojienana 0obIras paboTa 1Mo CHCTEMaTU3UPOBAHKIO Ta3€THHIX CTAaTeH ¢ yUYETOM IIKOJIBHON yu4eOHOM MpOorpaMMbl IO MPEIMETY
UB n
HOJIOTUSA
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http://ebio.ru/ - Dnextponusiii yueOHUK «buomorus». CoaepKUT Bce pasielibl OHOJIOTHU: OOTAHUKY, 300JI0THI0, aHATOMHUIO U (PU3HOJIOTHIO
YeJI0BEKa, OCHOBBI I[UTOJIOTMU U T€HETHUKH, BOJIIOIHOHHYIO TEOPHIO M IKOJIOTHIO. MOXET ObITh PEKOMEHI0BAH YYAIIMMCS JIJIsl CAMOCTOSATEIbHOM
paboTHL.

http://djvu-inf.narod.ru/ - snekrponnas OubaUOTEKA
http://biology.ru/index.php - Caiit siBisiercst THTepHeT — Bepcueit yueOHOro Kypca Ha KoMmakT-aucke "OTkpeitas buosorus".
http://www.gbmt.ru/ - TocynapctBennblii buonorunyeckuii myseii um. K. A. TumupsizeBa. BupTyanbHble SKCKypCHU.

Bupryansnas mkona Kupnina u Medoaus. Menuareka o 6uosnorun. — «Kupumn u Medoauii», 2018-2020 rr. Apropsr — akanemuk PHAU B.b.
3axapos, a.m.H. T.B. BanoBa, k.6.H. A.B. Maranus, k.0.H. U.}O. baknymunckas, T.B. Anpumosna.

Otxkpsitas buonorus 2.5 — 000 «®@usukon», 2013 r. Asrop — [I.1. Mamonros / Ilox pen. k.6.H. A.B. MaTaiuHa.

ttps://edsoo.ru/Predmet Biologia.htm Buptyansras nabopatopus : https:// content.edsoo.ru/ lab/ subject/1/ https:// content.edsoo.ru/ lab/ subject/6
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