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HOACHUTEJIBHAA 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OHOJIOTUU TEOPETHUYECKYIO OCHOBY IS
OmpeNieNIieHus] TMOJAXO0J0B K (OPMHUPOBAHUIO COJEpKaHUS Y4YEeOHOro mpeameTa
«buonorus» cocraBwiM: KoHuenryaiabHele TnonoxkeHus @DIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH LIEJIEH, COJepkKaHUs, PpE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB, MOJIOXKEHHS 00 OOILIUX LENsAX U
MPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero oOpa3oBanusi B Poccuiickoii @expeparuu, a TakXKe TMOJOXKEHUS O
cnenrduke OMoNOruM, €€ 3HAYEHUH B MTO3HAHUU >KUBOU MPUPOJBI U 00eCTIeUeHUN
CYILIECTBOBAaHUSI 4esoBedeckoro ooOiectBa. CorjlaCHO Ha3BAHHBIM MOJIOKEHUSIM,
omnpeJiesIeHbl OCHOBHBIE () YHKIIMU TPOTPaAMMBbI 110 OMOJIOTUU U €€ CTPYKTYypA.

[Iporpamma 10 Ouosioruu naé€t NpeACTaBICHUE O LeNsAX, 00 oO0miei
CTpaTeruu OOYy4YeHHs, BOCHUTAHUS U PA3BUTUA OOYYAIOMIMXCS CpelCTBAaMU
yueOHoro mpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
Collep’KaHHMe, €ero CTPYKTYypy, pacopeieleHue 1o paslielaM U TeMawm,
PEKOMEHAYEMYIO MOCIEIOBATEIbHOCTh M3YUYEHUs] YUYEOHOro MaTepuaia ¢ yuéToM
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€M, JOTMKH OOpa30BaTEIbLHOIO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpamme 10 OHOJIOTMM TakXe€ YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METaNpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMUPOBAHMHM OCHOBHBIX BHUJOB Yy4e€OHO-ITO3HABATEIbLHOU
NEATeNbHOCTH/Y4eOHbIX JCHCTBUI O00ydYaroluxcsi MO OCBOCHHUIO COAEPKAHUS
OMOJIOrMYeCKOro 00pa3oBaHuUsl.

B nporpamme no Ouonoruu (1011 kiaccel, 6a30BbIi ypOBEHB) peaii30BaH
MPUHIMI TPEEMCTBEHHOCTH B HU3YYEHUM OWONOTWH, Onarojapss dyeMmy B HeH
MPOCMATPUBAETCSl HAMPABICHHOCTh Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JINYHOCTH, HKOJIOTUYECKOTO MBIIUICHHS, MPEJICTABICHUN O 3JI0POBOM
oOpasze KU3HM U OEpekKHBIM OTHOIICHUEM K OKpYKalollled HpUPOIHON cpee.
[loaTOMy Hapsiny ¢ u3ydeHHEeM OOLIEOMOJIOTMYECKUX TEOpUH, a Takke 3HaHUN O
CTPOCHHH >KUBBIX CUCTEM PA3HOT'0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOIECCOB B MPOTrpaMMe MO OMOJIOTHUHU YJIeJICHO BHUMAaHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TOBCEIHEBHOM JKU3HU JJIsl pEUICHUS MPUKIIAJIHBIX 3a/1a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUI YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUS AKOJIOTUYECKHU
1enecooOpa3HOro TMOBEJCHHUS B OKPYXKaloIlIeW MpUpPOAHON cpene, aHaiu3a
BIIMSHUSL XO3SUCTBEHHON JESTEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHWE BHUMAaHUS K MPUKIIAHONW HAIPABIEHHOCTHU
yueOHoro npeamera «buosorus» npoAMKTOBaHO HEOOXOAMMOCTBHIO 0OECIICUEHUs



YCIIOBHIA TSI PEIICHUS OJTHOW M3 aKTyaJIbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpazoBaHus, KOTopas ImpeamnojiaraetT (GoOpMHUpOBaHUE Yy OOydYarOIIUXCS
CIIOCOOHOCTH aJaliTUPOBAThCA K WM3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorust Ha ypoBHE cpelHero oOIIero oOpa3oBaHUs 3aHUMAET BaXXKHOE
Mecto. OHa obOecrieunBaetr (OpMUpPOBAHUE Y OOYYAIOUIUXCA NPEACTaBICHUU O
HAay4YHOM KapTUHE MHUpa, paclIUpsieT U 0000IIaeT 3HAHUS O KUBOU Mpupoje, eé
OTJIUYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHM3AIMU W JBOJIIOIUH, CO31AET
YCIIOBHSI ~ JJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  MPUPOIBI,  (HOPMHPOBAHUS
(YHKIIMOHAJILHOM TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO U Oe3omacHoro obpasa
’KU3HU, SKOJOTHYECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIIEHUS K )KHUBOU MPUPOJIE
U YEIIOBEKY.

bonbioe 3HaueHne OUOIOTHST UMEET TAK)KE JIJIsI PEIICHUS] BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3ajady  CpeAHEro  oOmero  o0pa3oBaHMs,  COLMAIM3ALUU
oOyuyaromuxcsa. M3yuenne 6mosiorun obecrneunBaeT yciaoBus Ajisi GOPMUPOBAHUS
WHTEJUICKTYa bHbIX, KOMMYHHKAIIMOHHBIX W HWHPOPMAIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJIbTYpbI, CIIOCOOCTBYET HHTETpAIMH OWOJOTHYCCKUX 3HAHUU C
MPEICTABIICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zpaHHbIE TOJIOKEHHSI O MPETHA3HAYEHUU YYEOHOro MpeaMera
«buomorus» COCTaBMIM OCHOBY I OMNpPEAENCHUsS IMOAXOJA0OB K OTOOpY H
CTPYKTYPHPOBAHHUIO €r0 COJACpXKaHUsS, TMPEACTABICHHOIO B TMporpaMMme II0
ouoJsioruu.

Ot60p conepxanus ydeOHOro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TO3WIHUNA KYJIBTYPOCOOOPA3HOTO TMOIX0Ja, B COOTBETCTBHH C
KOTOPHIM O00ydYarImuecss JOJDKHBI OCBOUTH 3HAHUS W YMCHHUS, 3HAYUMBIC IS
dbopmupoBaHusa 00IIEeN KyJIbTyphl, OMNpPEACNSIONIMe aJeKBaTHOE IOBEJACHUE
YeJioBeKa B OKPYXKAIOIIEH NMPHUPOIHOU Cpejie, BOCTpPEOOBAaHHBIC B MOBCEIHEBHOU
KU3HU M TIPAKTUUECKOM aesTenbHOoCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COJIEPKaHUs, KOTOPBIC CITy>KaT OCHOBOMU JJIsi (JOPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHCHTANMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  T'yMaHH3aIUU
OMOJIOrMYEeCKOro 00pa3oBaHuUsl.

CTpyKTypupOBaHUE COJEpXKaHUsA YYEeOHOro MaTepuaja B TPOrpaMme II0
OWOJIOTUM OCYIIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKUBOU MPUPOBI, O €€ YPOBHEBOW OpTraHHU3AIlUU U
ABOJIIOINH. B COOTBETCTBHHU C 3THM B CTPYKType yueOHoro npenmera «buomorusy
BBIJICJICHBI CIICYIONINE COojepKaTeNbHble IMHUA: «bronorus kak Hayka. MeTomapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucremay, «OpraHusM Kak



ouosornueckas cucremayn, «Cucrema U MHOrooOpasue OpPraHMYEeCKOro MHUpay,
«IBOTIOLHMS )KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3yuyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJlaJicHUE  OOy4YalolUMHCS  3HAHUSIMHM O  CTPYKTYPHO-()YHKIIMOHATBHOU
OpraHu3alMyd >KUBBIX CHUCTEM pa3HOr0 paHra M MpUOOpeTEeHUE YMEHUM
UCIIOIb30BaTh AT 3HAHUS JJIsI TPAMOTHBIX JIEMCTBUM B OTHOIIEHUH OOBEKTOB
KUBOU MIPUPOJIbI U PEIICHUS PA3IMUHbBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorusi» Ha 6a30BOM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIEAYIONINX 3aa4:

OCBOCHUE OOYYarOIIUMHUCS CUCTEMbl 3HAHUM O OUOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKalllUX OCHOBOM
Uit (OPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HaYyYHON KapTUHE MUpa, O
METOJ]aX HAy4YHOr'0 MO3HAHMS, CTPOCHUHU, MHOTO00pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3aIUU, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOydYarOIIMXCs MO3HABATEIbHBIX, WHTEUICKTYaJIbHBIX H
TBOPYECKHX CIIOCOOHOCTEW B MpollecCe aHalu3a JaHHBIX O MYTIX pPa3BUTHUS B
OMOJIOrMM HAyYHBIX B3IJISIIOB, M€ M MOAXOAOB K HM3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aIluu;

CTAHOBJIEHHE Yy oOOydarommxcsi oOmedl KyJabTypbl, (QYHKIMOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIErO
MUpa JKMBOW TPHUPOJALI HA OCHOBAaHWM 3HAHWWA W OMbITA, MOJYYCHHBIX MPHU
M3yYeHUU OUOJIOTUH;

dbopMmupoBaHue y O0Oy4YalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESATENHHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTHH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTH IO3HAHUSI YEJIOBEKOM >KHUBOM
MIPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOJIIOICHUS STHUYECKUX
HOPM TIIPU NPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTU OWOJIOTUYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOU KYIbTYpHbl, 1151 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEAHEBHOM KU3HU IS
OLICHKU MOCJIEJICTBUN CBOEH AESATEILHOCTU MO OTHOIIEHUIO K OKPYIKaroIIeH cpeie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHME M COOJIIOJCHUE MEP MNPOPUIAKTUKU
3a00JeBaHUI.

B cucreme cpennero oOmiero oOpaszoBanus «buonorusi», u3ydaemass Ha
0a30BOM ypOBHE, SIBIIIETCS OOS3aTeNbHBIM YYEOHBIM MPEIMETOM, BXOIAIIMM B
cocTaB MpeAMeTHOU 00s1acTh « EcTeCTBEeHHO-HAYYHBIE MPEIMETHI.



Jliist uzyueHus OUoa0ruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHuUs
otBoauTCS 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hexeno), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOILIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, ¢uinocoduei, STUKON, ICTETUKON U MPABOM.
Ponr Ouosiorun B (OpMUPOBAHUU COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHMS KUBOU MIPUPOIBI (HAOII0/IEHHE, SKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, kiaaccuukanus, MOJETUPOBAHUE, CTaTUCTUUYecKas oOpaboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mengens, H. K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble U NpakTU4ecKkue padoThbl:

[Ipaktnueckas pabdora Ne 1. «Mcnonp3oBaHue pa3IUYHBIX METOJIOB IPH
U3Y4YEHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3aALMSL.

XKussbie cuctembl (OMOCUCTEMBI) KaK MpeMET u3yueHust ouosnoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHHU OpPraHU3AIMN OMOCHUCTEM
MOJIEKYJISIPDHBIM, KJIETOYHBIN, TKAHEBbIM, OpPraHW3MEHHbIN, MOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKU ), OMOCEPHBII.

JdeMoHCcTpanuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpraHU3ALUU
KUBOU IPUPOIBI».

O6opynoBanue: mojenb Monekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KIETKH. XHUMHUYECKUE BJIEMEHTbI: MaKpPO3JIEMEHTHI,
MUKpPO3JeMEHThl. Bosla 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI M MHUHEpaJbHBIX BellecTB B KieTke. lloxnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEIKOB.
Hes3ameHnMble 1 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (IepBUYHASA, BTOPUYHAS, TpETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKUE CBoiicTBa OenkoB. buonmorudeckue
(GyHKUIHUU OENKOB.

depMeHTHI — OHoJorMYeckue KaTtaiauzaTopbl. CTpoeHue QepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas crneuuduyHoctb. Kodepmentsl. BurtamuHsbl.
OTanunst GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aToOpPOB.



VYraeBoapl: MoOHocaxapuabl — (TJIIOKO3a, pubo3a ©  JI€30KCHPH003a),
nucaxapunbl  (caxaposa, JakTo3a) | IoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
LesI0I103a). buonornueckre GyHKIMH YIIIEBOJIOB.

Jlunuael:  Tpurauuepuasl, Qochonunuasl, crepouansl. [uapoduiabHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK HICTOUHUKOB SHEPTHUHU.

Hyxnennosele kucnorsl: [JHK u PHK. Hyxneotuapr — MoHOMEpHI
HyKJIenHOBBIX kuciot. Crpoenue u ¢pynkuuu JHK. Ctpoenune u dynkuuun PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIIMU.

[utonorus — Hayka o kinetke. Knerounas teopust — mpumep B3auMOACHCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIETKHU.

Knerka kak menoctHass »xuBasg cuctema. OOmmMe mNpU3HAKU KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekysbl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OelKa.

Tunbel KIETOK: JyKapuoTHueckass M MpokapuoTuyeckas. (OcoOeHHOCTH
CTpPOCHHMsI TpoKapuoTHudyeckod kietku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KUBOTHOW H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIIETOYHAsl CTEHKA, INIMKOKAIUKC, UX
¢bynkiuu. [nazmatuyeckas memOpaHna, e€ cBoiictBa u pynkuuu. [{utornazma u eé
opranonbsl. OmgHOoMeMOpaHHble opraHouasl kiaeTku: OIIC, ammapat ['oabmxw,
n30coMbl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKW: MUTOXOHAPHUHU, IUIACTHUIBI.
[Ipoucxoxxaenne MUTOXOHApUN U Tactul. Bunbl mnactun. HememOpannbie
OpraHOUAbl KJIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTP, IEHTPUOJU, PECHUUKH,
KTyTUKU. OYHKIIMKA OPTaHOWJIOB KJIETKU. BrirroueHus.

Snpo — perynatopHslil neHTp kieTku. CTpoeHue siapa: siaepHasi 00010uKa,
Kapuoruia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Junarpammel:  «PacripeneneHue XHUMUYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKMBOW IPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckass Tabauiia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYIbl BOJb», «buocunTes 6enkay», «CTpoeHre MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHue moliekyibl
ATD», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKW,
«CTpoeHHEe pACTUTEIBHON KIETKH», «CTpOoeHUE MPOKAPUOTUYECKON KIETKUY,
«CTpoeHue szipa KIETKU», «YTJIEBOAbIY, «JIMIUIBD.



OO6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyJOBaHHE Il TPOBEACHUS
HaOJIIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKkTU4ecKkue padoThbl:

Jlaboparopnass pabora No 1. «l3ydyeHue KaTalMTUYECKOW aAKTUBHOCTH
(dhepMeHTOB (Ha mpuUMepe aMuIa3bl WIIM KaTaaasbl)y.

JlabopatopHass pabora No 2. «/3ydyeHue CTpOEHHUSI KIETOK paCTCHHIA,
KUBOTHBIX M OaKTEpUl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapatax U HUX
OMHCAHUE.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKU OOMEH) U
TUCCUMUIIAIMSA (PHEPreTHYEeCKUM OOMEH) — JBE€ CTOPOHBI €IMHOTO IIpoIecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMAHUU
MeTadonu3Ma.

Tunbel oOMeHa BemecTB: aBTOTpOdHbIN U rereporpodubiil. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemHOBass (a3bl (orocuHTe3a. Peakuun
dbortocuntesa. DpdekTUBHOCTL PoTOCHHTE3a. 3HaAUeHNE (OTOCHHTE3A IS KU3HU
Ha 3emsie. Biusinue ycnoBuil cpeabl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €TI0
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEeMOCHHTE3UpYIolle OakTepun. 3HAaUCHUE XEMOCHHTE3a IS
KU3HU HA 3eMIIE.

DOHepreTuueckuii oOMEH B KJieTke. PaciiierieHue BellecTB, BBIJCICHUE U
aKKyMYJIUDOBAHUE DSHEPrUU B KIETKE. OTalbl HHEPreTHYecCKoro oOMeHa.
I'mukonu3. bpoxkenwe u ero Buabl. KucIopogHOe OKHUCIEHHE, WU KJIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPTeTUYECKOTO 0OMEHa.

Peaknuu wmatpuuyHoro cuHte3a. [enernueckas wuHpopmanus u JJHK.
Peanuzanus reneruyeckol uHpoOpManuu B KIETKE. ['€HETMYECKUM KO U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpancnsiuus — Ouocunres
Oenka. Ortanbl TpaHcisiuu. KoaupoBanwe amuHOKUCIOT. Ponb pubocom B
OnocuHTe3€e OerKa.

HekneTtounsie ¢hopmbl xu3HU — BUpychl. ctopus otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nn pacTeHHWil, >XMBOTHBIX M 4YEJIOBEKAa, BBHI3BIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenoeka (BHY) — Bo30yautens CIIN/a.
OOpatHast  TpaHCKpWINIIMUS, peBepTaza M uHTerpaza.  Ilpodumaktuka
pacrpoCTpaHEeHUs] BUPYCHBIX 3a00I€BaHMUIA.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanoBckuii, K. A. Tumupsizes.



Tabmubl U cxembl: «Tunbel nutanusy, «Metabomusm», «MHUTOXOHIPHUSIY,
«DHepreTu4eckuii o0OMeH», «Xijoportact», «Potocunre3», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «'eHeTHYeCKudl Koy,
«Bupycw», «bakrepuodaru», «Ctpoenue u xu3HeHHbld Uk Bupyca CIIN/a,
o6aktepuodaray, «Pemnmukarus JJTHK».

O6opynoBanue: moaenu-anmnkanuu «Ynpoenne JIHK u Tpanckpumimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mmojelb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounsli 1uki, WIM KU3HEHHBIM LUK KieTku. MuTepdaza m mutos.
[Ipomecchl, mpotekatonue B uHTepdaze. Permnukanus — peakius MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapUOTHIL.
JIMTIIONHBI W TAalUIOMAHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMAaTHIBI.
[{uTosiornyeckue OCHOBBI PA3MHOXEHUS W  MHIWBUAYAJIbHOIO  Pa3BUTHUA
OPTraHU3MOB.

Jenenue xietkn — muto3. Ctaguum mutosa. lIporeccel, nmpoucxoasiue Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKUA CMBIC MUATO3A.

[IporpamMmmupyemasi THOENb KIETKA — allONTO3.

@®opMbl pa3MHOKEHUSI OPTraHU3MOB: Oecrosnoe U nosioBoe. Buasl 6ecnosioro
Pa3MHOXEHMS: [JICJICHUE HAJABOE, I[IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHUe. MckyccTBeHHOE KIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJIS CEIEKIUU.

[TonoBoe pasMHOKEHUE, €T0 OTIUYHUS OT OECIOJIOrO.

Meiio3. Craguum meio3a. IIporecchl, mNpouCXOodsIIME Ha CTaausIX MeHo3a.
IToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuil CmbICa U
3HAYEHHUE MEN03a.

'amerorenes — mpoiiecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U AMYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — raMmeT (CrnepmMaTo30u[l, SHMIEeKJIeTKa) — CHEepPMaTOreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOg0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAJIBHOE pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [locTamOpuoHanbHOE pa3BUTHE. THUIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: MpPsMOE, HenpsiMoe (JIMYMHOYHOE). BiusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pactreHuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «DOpMbI Pa3MHOXKEHHUS OPraHu3MoB», «J/[BoiiHOe
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE



pacteHuit», «J/lemenme kneTku Oaktepwit», «CTpO€HHE TOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knetounei nukim», «Pemmmkanus JIHK», «Mwutosy,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKONUTAKIINX U
yenoBekay, «OCHOBHBIE CTaAUN OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOMpPENapaThbl «CnepMaTo30u b1
MJICKOMUTAIOIIETO», «SHIeKIeTKa MIEKONUTAoNEero», «Kapuoknues B KiIeTKax
KOpEIIKa JyKa», MAarHuTHas MOJAENb-alIUIMKaus «JleneHne KIeTKn», MOIEIb
JIHK, Mmonens meTadazHOM XpOMOCOMBI.

JlabopaTtopHble U NIPpaKTUHYECKHE PA0OTHI:

JlaGopaTtopHass pa6ora Ne 3. «HabGmromenue MmuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIMpEenapaTaxy.

Jlaboparopnast pabora Ne 4. «M3yueHue CTpOEHHUS TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HaciieICTBEHHOCTh U U3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTUKU. VcTOpus pa3BUTHA TEHETUKU. POJIb IUTOIOTHI
U SMOPHOJIOTUM B CTAHOBJICHUM TEHETUKH. BKiIaJ pOCCHUUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TE€HETHUKU. MeTOolbl TEHETUKH (TUOPUAOIOTUUYECKUA,
[UTOI€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKuii). (OCHOBHbIE T'€HETHYECKHUE
noHATus. ['eHeTn4yeckass CHMBOJIMKA, UCHOJIb3yEMasi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACIIEIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . MeHnenem.
MoHoruOpuaHOe CKpeliuBaHue. 3aKOoH €IMHOo00pa3usi THOPUIIOB IEPBOTO
nokoneHus. IlpaBWiio JOMHHUpPOBaHMWSA. 3aKOH pacHICIUICHHS IPU3HAKOB.
I'unore3a ynctotel ramet. [1oaHOE M HEMOTHOE IOMUHUPOBAHUE.

JurnbpuiHoe  cKpellrBaHWe. 3aKOH  HE3aBUCHUMOIO  HACJEOBaHUS
npu3HakoB.  lluToreHeTM4Yeckrue  OCHOBBI ~ JUTHOPUIHOIO  CKPEIIUBAHUS.
AHanusupyolee ckpemmnpanue. Mcrnonp30BaHne aHAIM3UPYIOLEr0 CKPENMBAHUS
TUIs1 OTIpeJIeNICHUsI TeHOTHUIIa OCOOMH.

CueruieHHoe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAacCJIeIOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpomMoCcoOMHasi TEOpUsI HACIEACTBECHHOCTH. [ €HeTHYECKHUE KapThl.

I'enernka mosia. XpoMOCOMHOE ONpEAENeHNE MoJia. AyTOCOMBI U TOJIOBBIE
xpoMocoMbl. ['oMorameTrHeie M TeTeporamMeTHele opraHu3mbl. HacienoBanue
MPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTHU: HEHACJIEICTBCHHASI M HACJICICTBEHHAS.
Poimb  cpeapl B HEHACHEACTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PHUKAITMOHHON U3MEHYMBOCTH. BapuallMOHHBIN psAl M BapHallMOHHAS KPHUBAs.
Hopma peaknuu npusHaka. KonmyecTBeHHbIE M KAYECTBEHHBIE TNMPU3HAKU U HX
HopMa peakuuu. CBoHCTBAa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnenctBennas, wiaum reHOTUNHYECKas, H3MEHYUBOCTh. KoMOuHaTHBHas
M3MEHYUBOCTh. Melo3 W TMOoJoBOM mpolecc — OCHOBA KOMOWHATUBHOM



M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYUBOCTh. Kiaccudukaiusi MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ mpuYnHbBl MyTanuii. MyTtareHasie (haKkTophl.
3aKOH rOMOJIOTHUYECKUX PSJIOB B HaclieACTBEHHOW n3MeHunBoctu H. Y. BaBuiiosa.

Buesinepnas Hac1eACTBEHHOCTh U U3MEHUYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEeKa: TeHeAIOTHYECKU, OJIM3HEIOBBIN, ITUTOTC€HETUYECKUN, OMOXUMUUECKUH,
MOJIEKYJISIPHO-T€HE TUUECKHIA. CoBpeMeHnHoe ONpEIEIICHUE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[11{P-ananmn3a. HacnencTBeHHble 3a00jeBaHUS 4YeEIOBEKAa: TCHHBIC OOJIC3HH,
0O0JIe3HU C HACIEICTBEHHOW MpeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne U reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPO(DUIAKTUKYI U JICUYECHUS TEHETUYECKHUX
0ose3Hel. MeauKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHUE MEIAMIIMHCKON
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHU YeI0BEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. Y. BaBumnos.

TaOmumpl W CXEMBL: «MoHOTHOpUIHOE  CKpCIIMBAaHHME HM  €ro
HUTOTCHETUYECKAas OCHOBa», «3aKOH pACHICIUICHUSI W €ro LHUTOT€HETUYEeCKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpeluBaHUE,
«lIuTonornyeckne  OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Meito3y,
«B3auMoIecTBUE aAJUICNBHBIX TE€HOB», «['€HEeTMYeCKue KapThl pACTEHUH,
KUBOTHBIX U YeEJIOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CUCIUIEHHOTO ¢ mnoyiom», «KapuoTunbl yenmoBeka © KUBOTHBIX», «Buabl
U3MeHYuBOCTHY, «MoaudukanmonHass HW3MEHUUBOCTHY, «HaciemoBanue pesyc-
(baxTopay, «I'eHeTuKa rpynn KpoBu», «MyTalluoOHHAsI U3MEHYUBOCThHY.

O6opynoBanue: Mojenu-anmiukanuu «MOHOTHUOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomunupoBaHue», «JurubpugHoe ckpemuBaHuey», «llepexpéct
XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HopMa, myTaluu
(hopMBI KPBUIBEB U OKpPACKH Teia), repbapuii «['opox moceBHONY.

JlaGopaTopHble U NpaKTUYEeCKHEe PadoOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIIHOTO U
JUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnast padora Ne 6. «3yyeHue MoauUKalMOHHOW U3MEHUUBOCTH,
MOCTPOEHUE BAPUALMOHHOIO PsAia YU BAPUALMOHHON KPUBOW».

Jlaboparopnast padora No 7. «AHanu3z MyTtanuil y apo30¢Guiabl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktnueckas pabora Ne 2. «CocTaBleHHME U aHalU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTMH.



Cenexuusi Kak Hayka M MPOLECC. 3apOKICHUE CEIIEKIMU U JOMECTUKALHS.
VYuenne H. . BaBunoBa o0 1eHTpax TMPOUCXOXKICHUS W MHOTroo0pas3us
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAECHUA JOMAIIHUX XKUBOTHBIX. CopT,
MOpOoJa, ITAMM.

CoBpeMeHHbIE METOJIbI CeIEKIMU. MacCOBbI U UHAUBUIYAIbHBIN OTOOpPHI B
CEJICKIIMM pACTeHUHM M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInu3kopoaCTBEHHOE
cKkpeuuBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaAaHUE 4YHUCTHIX JIMHUH.
I'eTeposuc, unu rubpuanas cuwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rtulOpuauzauus U €€ ycnexu. VCKycCTBEHHBIH MyTareHe3 u
MOJIYy4YCHUE NONUIUIOUAOB. J[OCTMKEHHS CENEKIUU PACTEHHUM, XUBOTHBIX H
MHUKPOOPraHU3MOB.

buortexHonoruss kak oTpaciab MPOU3BOACTBA. ['€HHAs HMHKXEHEpHUs. ITarllbl
co3nanust pexomOuHantHoW JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kiietounsle KyJabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUI.
KnonupoBaHne BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHW3MOB.

Okonoruyeckue U ITudyeckue  npobnembl. MO  —  reHeTnuecku
MOAU(DUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmubl U cxeMbl: KapTa «LIeHTphl MPOMCXOXICHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OTnanéunas rudbpuansanusi», «Padoter akagemuka M. @. MiBaHoBay,
«lonumnonaus», «OO0beKTbl OuoTexHONOTUN», «KieTouHble KyJIbTyphl U
KJIOHHpOBaHUe», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX0351UCTBEHHBIE PACTECHUS.

JlabopaTopHble U NPpaKTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHBIE METOJbl W JOCTHIXKEHUSI CEIIEKIIMU PACTCHUN U
JKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLIMIO, IUIEMEHH YO bepmy,
COPTOHUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaToOpUIo
arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA [IPOI'PAMMLI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEIHEI'O  OBLIEI'O
OBPA30OBAHUIA



Cornacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yibTaTaMm
OCBOCHHUSI OOy4YalOIIUMHCSI TporpamMM  cpeaHero oOiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUsI mIpeaMmera «buonorus»
BBIJICJICHBI CIEYIOIIUE COCTABISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOMN
rpaXX1aHCKON MAECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
M CaMOOMpPEACICHUIO, HaJIWM4YhMe MOTHBAaMM K  OOydeHHI0  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIMN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYarONIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA ~YCTAHOBKAMHU, TMPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO O0pa30BaHHUsSA, HAJIUYHE OKOJOTMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTh 11€JIU U CTPOUTH KU3HECHHBIC TIJIaHBI.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHUA mpeamera «buonorus» mocturaroTcs B
€IUHCTBE Y4YeOHOM U BOCIHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMH POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE IpaBWIaMHd M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUsI, CAaMOBOCIUTAHUS U
CaMOpAa3BHUTHUS, PpAa3BUTUA BHYTPEHHEHM TMO3WLHMM JUYHOCTH, NATPUOTU3MA,
YBOXKEHHUA K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApPLIEMY MOKOJIECHUIO,
B3aMMHOI'O0 YBQXKCHHS, OEPEKHOrO0 OTHOUICHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaauIMsIM MHOTOHAIIMOHANBbHOrO Hapona Poccuiickont denepainuu, npupoae U
OKpYKaroUIEn cpefie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHOro mpenmera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl pYKOBOJICTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOI0 OOIECTBa, pacIIMpEeHHEe >KU3HEHHOTO
ONbITa U ONbITA JACATEILHOCTH B MPOIECCE peaanu3ald OCHOBHBIX HAIpaBICHUN
BOCIIUTATEIIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3ULIMU 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX MpaB M OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITEIbHOCTH TIPU CO3JIaHUM
y4eOHBIX MPOEKTOB, PEHICHWH Y4YEOHBIX U MO3HABATENbHBIX 3aJ1a4, BBINOIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HKCCIENOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEePKaHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIBLHOCTH;

2) IAaTPMOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHPOBAHHOCTH POCCUMCKOU TpaK1aHCKOH UACHTUYHOCTH,
MaTpUuOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpPE]
Pomunon, ropmoctm 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUIO U AMSITHUKAM MPUPOIBI,
NOCTXKEHUSIM Poccrun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHUMCKUX YYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJOTHMU, MOHMMAHUS 3HAYCHUS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uneriHas yOexJIE€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTte (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEU POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONUYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO TMIPUHATUA LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUM C
TpaguuusMu HapoaoB Poccuu;

4) 3¢TEeTH4€eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHUWE K MHpPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHME YMOLMOHAIIBHOI'O BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHHUS KYJbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJyYHs:

MOHUMAaHUE W peaau3alus 3J0pOBOr0 M 0Oe3omacHoro obpasza >KU3HH
(3mopoBO€  TUTaHHWE, COOJIIOJCHHWE TUTMEHUYECKMX TpaBWJl M HOPM,



cOaaHCUPOBAHHBIN PEXUM 3aHSATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHUMAHHE IEHHOCTU MPaBUJ HWHIUBUIAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIMX, YTPOKAOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEJCTBUI U HENMPUATHUS BPEIHBIX MPUBBIUEK (ymoTpeOneHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUs );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYlY, OCO3HAHHE [IECHHOCTH MacTepCTBa, TPYAOJII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIIHHO
BBITIOJIHSATH TaKyI0 JAESTEIbHOCTD;

HMHTEpEeC K pas3InuHbIM cepaM NpoPecCUOHABHOU NeATEeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mnpodeccun U peasu30BBIBATH
COOCTBEHHBIEC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O M C€amMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU KU3HU;

7) 3K0JI0THY€CKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIICHUE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX TMOCHEACTBUM s
OKPYKarUIEN CPEJIbL;

OCO3HAHHE TJI00ANLHOIO XapakTepa JKOJIOTMYECKHX MpoOjieM W MyTed HX
penieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MNpHOOpPETaeMble NPU H3YUYCHUH OUOJOTUH
3HAHUSL M YMEHUA TpU pEHIEHUHU NpoOJeM, CBS3AaHHBIX C palUOHAIbHBIM
MPUPOJIONONIb30BaHUEM  (COOJIOJICHHE  MpaBWil  TOBEJICHHS B MPUPOJE,
HAIpPaBJICHHBIX Ha COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATUE JICWCTBHUM, NPUHOCAIIMX BpEd  OKpPYXKarolen
MPUPOJIHOM cpelle, YMEHHE MPOTHO3UPOBATh HEOIArONPUSITHBIE HKOJIOTHUYECKHUE
MOCJIEICTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOI'0 MBIIIIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATETbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJCTBOBAThCS MMU B IO3HABATEIbHOW, KOMMYHMKATUBHON M COLMAIbHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTHUECKOU JIESITEIIbHOCTH SKOJIOTMUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKU M OOLIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOM KYIbTYphl Kak CpPEICTBa
B3aUMOJICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHUMaHKHe crnenuduKd OHOJOTMM KaK HayKH, OCO3HaHUS €€ poju B
(GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUJICHUS, CO3JaHUMU IEJIOCTHOTO
IpPEACTaBICHU 00 OKpYXalollleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U
oOuiecTBa, B IMO3HAHWHM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pELIeHUH IpodsieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU [JIi COBPEMEHHOW IMBWIM3AIIUMU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSA MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pelaTh PecypcHble  MNPOOJIEMBbl  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MyTeW BBIXOJA M3 TI00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
oOecrieyeHusi nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpCOB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHUOJOTMUECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOLIEed KyJIbTYpbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTu (YHKIIMOHAIBHOW rpaMOTHOCTU oOywarommxcs, GpopMupyeMoi
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTHM HCIOJb30BaTh MOJydyaeMble 3HAHUSA [Js aHajlu3a u
OOBSCHEHUS SIBIICHUM OKPYXAIOIIET0 MUpa U MPOUCXOSAIIMX B HEM HU3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHsS HAa OCHOBE HAy4yHbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C 1IeJIbIO MOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKHE 3HAHMS IS
penieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME LEHHOCTU HAYYHOM JESATENbHOCTH, TOTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO NESTEIbHOCTh HHANBUAYAILHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY IMOJIYUYEHHIO HOBBIX 3HAaHUN MO OHOJIOTUU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHUSI ydueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIEe M9 (OPMHUPOBAHUS MUPOBO33PEHUSI OOyHAIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE MOHITHUS, OTpakalollue
LEJOCTHOCTh HAY4YHOM KapTUHbI MHUpa U CHEeUUPUKY METOJIOB IMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,



CUCTEeMa, Hay4yHbIH (pakT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCNIEeIOBaHUe,  HAONIOJICHHE,  WM3MEpPEHHUE, OKCHEPUMEHT U  JIPYTHUX),
yHUBEpCalibHble y4eOHble JeHCTBUsS (IO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PEryIsITUBHBIC), o0ecrnieunBaroIIMe dbopmupoBaHue (yHKIIMOHATBLHOU
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHMH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOy4arommxcs UCII0IB30BaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHblE JCHCTBHUS B
MO3HABATEIILHOU U COLIMAJIbHOM MPAKTUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPAMMbl CPEIHETO O0OIero
00pa3oBaHus JIOKHBI OTPakKaTh:

OBJagenne YHUBEPCAJIbHBIMU yueOHbIMHI NMO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITETbHO  (OPMYIMpPOBaTh W aKTyallu3UpoOBaTh  MpoOsiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh NPU OCBOCHUM 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIUIEHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Ki1accupukaiuu, o000IIEHN), paCKPbIBATh CMBICI
OMOJIOrMYECKUX MOHSATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIUBAThH
CBSI3U C IPYTMMHU MOHSITHUSIMH);

ONpeAeHsATh LENIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIBTATHI AEATEIBHOCTH C MOCTABICHHBIMU LEIIAMU;

UCIIOIb30BaTh OMOJIOrMYECKUE MOHITUS JJIsl 00bsICHEHUS (DAKTOB U SIBICHUM
YKUBOU IPUPOBI,

CTPOUTH JIOTUUECKHE paCCYXJEHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE cpeacrTna U1t MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIICHHN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaK)K€  MPOTUBOPEUYMM  PA3HOrO  pOJA,  BBISBIEHHBIX B Pa3JIUYHBIX
MH()OPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a HUMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIEHUBATh PUCKH MOCJIEACTBUI AEATENbHOCTH;

KOOPAMHUPOBaTh U  BBHIMNOJHATH pabOTy B  YCIOBUSX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACHCTBHSA:

BJIQJIETh HABBIKAMU YYEOHO-UCCIIEI0BATEILCKONW U TPOCKTHOM JIESITEIbHOCTH,

HaBbIKAMU  pa3pelieHus NOpo0JjeM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3JIMYHBIE BUJIBI JICSITEJIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalnu, MPeoOpPa30BAHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyaIUsAX, B TOM YHUCJIE P CO3JaHUU YUEOHBIX U COIMATIbHBIX MPOEKTOB;

(dbopMupOBaTh HayUYHBIN TUI MBIIUICHUS, BJIaJeTh HAYYHONU TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTENIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUUYMHHO-CJICJCTBEHHBIC CBSI3M W aKTyallU3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUINOTE3Y €€ PpEeIICHUs, HaXOJUTh apryMeHThl JJIs JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH IMIOJYUYCHHbIE B XOJE peIIeHUs] 3aJadydl pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsiM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

OCYHIECTBJISITh LIEJICHANPABICHHBIN MOUCK IMEPEeHOCa CPEICTB U CHOCOOOB
NercTBUS B TPOPECCUOHATIBHYIO CPEAY;

yMETb MEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M IPAKTUUYECKYIO 00JacTH
KU3ZHEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIE HJIEH, MpejiaraTh OPUTHMHAIbHBIE MOAXOAbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJSAPHOW JHUTEpaType, OHOJOTHMUYECKUX CIIOBApAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHETE), aHaIM3UpOBaTh
MH(pOpMALIMIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKU OLEHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dhopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOMbl MPU MOUCKE U
otOope Ounonornueckod MHGOpPMaALUU, HEOOXOIUMOW ISl BBIMOJHEHUS! y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNbIT HCMHOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUUHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMANbHYIO  (QOpMy  MpelCTaBICHUS
Oouosornueckor nHGopmMaru (Cxemsbl, rpaQuku, TUarpaMmbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAY4YHBIM SI3bIK B KayecTBe CpeACTBa mpu padbore cC
Oouosornueckod uHbOpManMe: TPUMEHITh XUMHYECKHE, (QU3NUECKUe U
MaTeMaTUYeCKue 3HaKW U CUMBOJBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,



UCIIONB30BaTh M MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHME  CPEACTBa
HArJIs THOCTH;

BJIaJICTh ~ HABbIKAMU  paclo3HaBaHUS M 3allUThl  WHQOpMaINH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJajieHne YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J€iiCTBUAMMN:

1) oOmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX c(hepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHUHU MO CYIIECTBY O0OCYKJ1aeMoi Tembl (yMEHUE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIIBHO BBINOJHEHUS NpeaiaracMou
3a71a4, YYUTBHIBATh UHTEPECHl U COMIACOBAHHOCTH IMO3WULMI APYTUX YYACTHUKOB
JIMaJora Uik JUCKYCCHH );

pacro3HaBaTh HeBepOaJbHbIE Cpe/CTBa OOIIEHUs, NOHUMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyalluH,
YMETh CMSATYATh KOH(MIUKTHI U BECTU MIEPETOBOPHIL;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJIEUCTBUS, MOHUMATh
HaMEpEeHHUsl IPYTUX JIIOJeH, IPOSBISITh YBAXKUTEIBHOE OTHOIIEHUE K COOECeTHUKY
U B KOppEKTHOU Ppopme GopMyTUpOBaATh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecCTHasl 1eITeJIbHOCTh:

MMOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WUHIWBUAYaIbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOJieMbl, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIIOBBIX () OPM B3aUMOJEHCTBUS MIPU PEIICHUU yueOHOM 3a/1auH;

BBIOMpATh TEMATHKY M METOJAbl COBMECTHBIX JACHCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YeHAa KOJIJIEKTUBA;

MPUHUMATh I[€IM COBMECTHOM  JACATENbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUS IO €& IOCTHMXKEHUIO: COCTABJISATH IUIAH JCUCTBUH,
pacrpenensTh pojau C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXKAATh PpPEe3yJIbTaThl
COBMECTHOM paboTHhI;

OLICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KAXKJOTO YYaCTHHMKA KOMAaHIbl B
oO1IUiA pe3yNbTatT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLEHHBATh HAEHU C IMO3ULUUHA HOBU3HBI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJjajieHNe YHUBEPCAJIbHBIMY PeryJATUBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOb30BaTh OWOJOTUYECKUE 3HAHMS [Ji1 BBISBICHHS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX;



BBIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSIX U MOCTYINKAax MO OTHOUIEHUIO K >KUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MMO3HABATENIbHYIO NIESITEIbHOCTD, BBISIBISTH
npoOJsieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aull B 00pa3oBaTEIbHON
NEATENHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH pEHICHUsT MpoOJeMbl ¢ y4€ToM
MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUII;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUII;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OLICHUBAThH NPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUM, MOCTOSHHO IMOBBIIIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallusiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMU  TIO3HABATEIBHOM  pedieKcHMH  Kak  OCO3HAHHUS
COBEpIIAEMbIX JICUCTBUA U MBICIUTENBHBIX MPOLECCOB, HX pPe3yJlbTaTOB U
OCHOBaHUM, UCIOJIL30BaTh MPUEMBI pePIEKCUM ISl OLIEHKU CUTYyalluu, BhIOOpa
BEPHOI'O pElICHNUS;

yMETb OIICHUBAaTh PUCKUM W CBOEBPEMEHHO NPUHUMAThH PEIICHUS MO0 HUX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHalIu3e pe3yJlbTaToB
NEATEeNbHOCTH;

3) npuHsiTHe cedst M IPyrux:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHalIu3e pe3yJbTaToB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUX HA OLIUOKHU;

pPa3BUBATH CHOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOro 4eIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaTthl ocBoeHUs mporpamMmbl COO mo Owosoruud Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuuieckue st yueoOHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOEHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJbI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUN B PAa3IUYHBIX yU4E€OHBIX CUTYallUsIX, @ TaKKE€ B PEaIbHBIX



KU3HEHHBIX CHUTYyallusX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHble
pe3yabTaThl IPEACTaBIEHBI IO TOJaM O0yUYEHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOI'O
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPAa U HAYYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OUONOTUM, (DYHKIIMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB W TOHSITHMA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonm3M (OOMEH BEIIECTB U IpeBpallecHUe
SHEPTHUM), TOMEOCTa3 (CaMOPEryJIsiIusl), YPOBHEBAsI OpPraHU3aIMs KUBBIX CUCTEM,
CaMOBOCIPOM3BEICHHE (PENPOAYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTHYECKHME TEeopudu (KJIETOUHAs, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajibHas J0rMa MOJEKYJIsipHOH Ouosoruu), 3akoHbel (I
Menpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 eHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTYpHbIX pacTeHuilt H. WM. BaBuioBa), onpenensiTh rpaHULbl
WX IPUMEHUMOCTHU K )KMBBIM CHCTEMAaM;

YMEHHUE BIAJETh METOJaMU HAy4YHOTrO MO3HAHUS B OMOJIOTMU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB U SIBIICHWM, OpraHu3anusi U MNpOBEJACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABM)KCHHE  TUIIOTE3bl,  BbBISABJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEIUYMHAMHU, OOBSICHEHUE TMOTyYSHHBIX
pPEe3yAbTAaTOB, UCIOJL30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YIbTaTOB,;

YMEHHUE BBIJENATh CYHIECTBEHHBIE MPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB MU IMPEBpALEHUs] SHEPTUHU B KJETKe, (pOTOCUHTE3A,
IUIACTUYECKOI0 W 3HEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, WHIMBHUIYAJIbHOIO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE TPUMEHSTH MOJIyUYCHHbIC 3HAHUS NJi1 OOBIACHEHHUS OMOJOTMYECKUX
MPOLIECCOB U SABJICHUM, I NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOM
KU3HU C LEeIpl0 oOecneyeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY’KaIOUIUX JI0JIeH, COOJIIOICHUSI HOPM TPAMOTHOI'O TTOBEJICHUSI B OKPY KarOIIeH
MPUPOJIHOM cpele, NMOHMMaHHWE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBpPEMEHHOMU ouosiorun u OMOTEXHOJOTHI TSt palMOHAIILHOTO
MPUPOJIONIOIB30BAHUS;

YyMEHUE peniaTh JJIEMEHTApHbIE TEHETHUYECKUE 3ajlaud Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaclleJ0BaHUEe, COCTaBISATh CXEMBbl



MOHOTHOPUJITHOTO CKpEUIMBAHUS IJid MpeJCcKa3aHus HacleAOBaHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JA0OpAaTOpHbIE U MpaKTHYECKHE padoThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ yueOHbIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHMBATh M HHTEPHPETHUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEpPKaHMs, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMaINK, HAYYHO-MIOMYJISIPHbIC
MaTepualbl), 3THUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJIOTHUU,
MeJIUIIMHE, OMOTEXHOJIOTUY;

YMEHHUE CO03/]aBaTh COOCTBEHHBbIE MHUCHbMEHHBIE M YCTHBIE COOOIICHUS,
000611ass Ouonornyeckyro HHGOPMALUI0 U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO
MCIIO0Ib30BaTh MOHSATUMHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nunoreka [JOK
! brosori kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) K 1 bubmmorexa [JOK
HBBIC CHCTEMBL I HX Opramusatiny https://m.edsoo.ru/7f41c292
3 X . a S ] 1 bubmmorexa [JOK
MMHUYECKHUI COCTaB U CTPOEHUE KIIETKU hitps-//m.edsoo.ru/ 741292
bu6nunoreka [JOK
4 IKHSHEALATEILHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3mHokeHue 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 KBMEHYUBOCTD 2 15 bubmmorexa [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
2 p 1 bubmmorexa [JOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Koutpoabnbie | IlpakTnyeckue A op
Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
bub6nunoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA )KUBOM IPUPOIBL.
) [Tpaktuyeckas padora Ne 1 | 0.5 bubmuoreka [IOK
«HMcnonp30BaHue pa3IM4HbIX METOIOB IIPU ' https://m.edsoo.ru/863e6122
M3YYCHUU OMOJIOTUYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLIECCHl U UX | bubnmoreka [JOK
HU3y4YEHHUE https://m.edsoo.ru/863e6564
4 XuUMHUUYECKUH coCTaB KJIeTKU. Bona u | bubmuorexa [JOK
MHHEpPaIbHBIE COJIU https://m.edsoo.ru/863e674¢
bu6nunoreka [JOK
b . 1
> e, COCTaB 1 CTPOCHHE OeKOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
katanmzatopsl. Jlaboparopuas padota Ne 1
6 «M3yyeHne KaTaJauTHUYECKON aKTUBHOCTH 1 0.5 buomorexa LIOK
i ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTasasbl)»
bu6nunoreka [JOK
7 Yrunesonst. JI 1
HICBOABL SHHIHAN https://m.edsoo.ru/863e6870
8 Hyxneunossie kucinotel. ATO 1 bubnmoreka [JOK




https://m.edso00.ru/863e6d5¢c

I/ICTOpI/ISI " MCTOAbI U3YUCHUS KIICTKH.

bu6nunoreka [JOK

? Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kinerka xak meaocTHas )KUBasl CUCTEMA
CrtpoeHue 3ykapuoTUYECKON KIIETKH.
JIaGoparopuas padora Ne 2 «3yuenne
CT oeimﬂ iHeTfK acTeHU )KI/I]};(L)ITHBIX Bubmmorexa HOK
1 P o P ’ ' 0.5 https://m. eds00.ru/863¢6£H0
TPHOOB 1 GAKTCPHH HOJ MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OIHCAHUE
12 06 a6 bubmmorexa [JOK
MCH BEIICCTE WM METADOTIM https://m.edsoo0.ru/863e766¢
13 o X bubmuorexa [JOK
OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7¢98
14 5 - bubmuorexa [JOK
HEPTCTIHCECKII OOMEH https://m.edsoo.ru/863¢7aae
JKu3HEHHBIN UK KISTKU. [lenenue
KkieTkd. Muro3s. JlaboparopHas padora Ne
15 3 «Hab pa I:( I?a 0.5 bubmuorexa [JOK
X .
(HADTIOJICHIE MITO34 B KIIET https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOTO bubmuoreka [IOK
CHUHTE3a https://m.eds00.ru/863€796¢
17 T 6 6 bubmuorexa [JOK
PAHCIBILHA == DHOCHIHTES belka https://m.eds00.ru/863€796¢
18 I o bubmuorexa [JOK
CIJICTOTHDIC QOPMBI AUSHI == BHPYCE! https://m.eds00.ru/863e7540
19 @opMBbl pa3MHOKEHUS OPTaHU3MOB bubnmoreka [JOK




https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢

bu6nunoreka [JOK

20 Meii
cnos https://m.edsoo.ru/863¢e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. OmnonotBopenue. Jlaboparopras
21 abora Ne 4 «Il/[Is eI:H/Ie CT OeHI/II:I ’ 0.5 bubmmorexa HOK
P B ¥ P ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»
22 NunuBryanbHOE pa3BUTHE OPraHU3MOB bubmorexa [JOK
AHBHAY P P https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka O HacJIEJICTBEHHOCTU U bubmuoreka [IOK
U3MEHYHUBOCTU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUS
24 3 aKop Monoru6 ; oe bubmorexa [JOK
MpU3HAKOB. MOHOTHOPHTH
P pu https://m.edsoo.ru/863e8878
CKpEIIMBaHUE
)5 JiurubpuiHoe cKpermuBaHue. 3aKoH bubmuoreka [IOK
HE3aBUCUMOI0 HACIEAOBaHUs [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuemnieHHO€ Hacae0BaHUE MPU3HAKOB.
JlaGopaTopnas padora Ne 5 «M3yueHnue
PE3yIbTaTOB MOHOTHOPHUTHOTO U bubnmoreka [JOK
26 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edsoo.ru/863e8c60
Ip030(hUIIBl HA TOTOBBIX
MUKpOTIpernaparax»»
7 I'enetuka mona. HacaemoBanue bu6nunoreka [JOK
[IPU3HAKOB, CLEILIEHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
73 H3menunBocTh. HeHacnencTBeHHas 0.5 bu6nunoreka [JOK

n3MeHYMBOCTb. JlaboparopHas paboTa Ne

https://m.edsoo.ru/863e8efe




6. N3yuenne Mo upuKamoHHON
M3MEHYHMBOCTH, TIOCTPOCHUE
BapHALMOHHOTO Psi/ia U BAPUAIIMOHHOM
KpHUBOW»

HaCHCHCTBeHHaH HU3MCHYUBOCTSD.

29 JlaGopaTopnas padora Ne 7. «AHanu3 1 0.5 bubmuoreka [IOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»»

bubmuoreka [IOK

30 Penetinia uenopexa ! https://m.edsogru/ 863e8d78
PesepBHeIil ypok. O600IICHHE TTO TEMe

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1
OpPraHU3MOB»

bubmuoreka [IOK

32 CeneKiis KaK HayKa i IpoLece ! https://m.edsogru/ 863e9214

3 MeTtoapl U JOCTUKEHUS CEIEKIIUU | bu6nunoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHonorus kak orpacib | bu6muoreka [IOK
MPOU3BOJACTBA https://m.edsoo.1ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTUH B CUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQIE POCCUHCKHUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
O6uonoruu; (PYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA Ui PEICHHS

JKHN3HCHHBIX 3a1a4

YMeHue pacKpbhlBaTh COJAEpKaHHE OHOJIIOTUYECKHX TEPMHHOB U
MOHATHIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonn3mM (0OMEH BEIIecTB U
MpEeBpaIleHUE BSHEPruH), TOMEoCTa3 (camMOperyisius), YpOBHEBas
OpraHM3aIus JKUBBIX CHUCTEM, CaMOBOCIIPOMU3BEACHUE (PEIPOIYKLIHS),

HACJICACTBCHHOCTb, UBMCHUYNUBOCTDH, POCT U PA3BUTHUC

YMeHue u3naratb OMOJOTMYECKHE TEOPUH (KIJIETOYHAs, XpPOMOCOMHas,
MyTaiuoHHas), 3akonsl (I'. Menaensa, T. Moprana, H.1. BaBunoBa) u
yuyeHHus (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.M. BaBunosa), onpenensTb rpaHUIbl X NIPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTUHU
(mabnrofieHWe W OMHCAaHWE JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHHIA,
OpraHm3anusi W TMPOBEJEHUE OHOJOTHYECKOTO  JKCIIEPUMEHTA,
BBIIBWKEHHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOMYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHSATUH, TEOPUHA M 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYUCHHBIX pe3yJII>TaTOB)

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

2

3

4

5

YMeHHE BBIACHATH CYIIECTBEHHBIE IIPU3HAKUM BUPYCOB, KIIETOK
MNpoKapuoT U ISYKApPHOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMpoIeccoB oOMEHa  BEMIECTB W
NPEBpaIlleHUs] DHEPrUU B KIETKEe, (OTOCHHTE3a, IIACTUYECKOTO U
OHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHTO3a,  Meio03a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHMN, HHAWBUYAJIbHOI'O Pa3sBUTHA

OopraHu3Ma (OHTOTEHE3)




YMeHue TOpUMEHATh TOJyYeHHBbIE 3HAHUS I OOBSICHEHHS
OMOJIOTUYECKUX TPOIECCOB U SIBICHHM, ISl MPUHATUS MPAKTUUYECKUX
pelIeHH B OBCETHEBHOM KHU3HH B IIEJAX oOecnieueHus: 6e30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIHX JIFOJIeH, COOIOCHUST HOPM
rPaMOTHOTO MOBEJAEHHUS B  OKPYXAIOIIEH MPUPOAHON  CpEXE;
MOHUMaHUe HE00X0AUMOCTH MCTIOJIb30BaHUS JTOCTIKCHHUH
COBPEMEHHOW OMONOTMUM U OWOTEXHOJIOTUH Uil PpaIMOHAIBHOTO

IIPUPOIOIIOJIB30BaHUS

YmMmenue peuiaTth JJICMCHTAPHBIC T'CHCTHUYCCKUC 3aJa4d HAa MOHO- U
,Z[I/IFPIGPHZ[HOC CKpCIINBAHUC, CICIIVICHHOC HACJICOAOBAHUC, COCTABIIATH
CXEMBI MOHOFI/I6pI/I,Z[HOFO CKpClIIUBaHUs JIIsL npeaAcCKasaHus

HacJIeA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHble M MNpaKTUYecKue paboTshl,
coOmogark mpaBuia npu paboTe ¢ ydyeOHBIM U JAOOPATOPHBIM

obopynoBaHueM

YMeHne KPUTHYECKH OLIEHHBATh U WHTEPIPETUPOBATH MH(OPMAIHIO
OMOJIOTUYECKOTO CO/IepKaHUs, BKIIOYAIOUTYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UCTOYHUKOB (CMM, HaydyHO-NOMYJISIpHBIE MaTepHalIbl);
STHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBaHWA B OHOJIOTHH,

MECIOHMIIMHC, OHMOTEXHOJIOT N

10

YMeHne co3/1aBath COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 OMOTOTUYECKYI0 WH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IpPaMOTHO MCHOJIb30BATh MOHATHIHBIN anmapaT OM0JI0Tun

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 buosorus xak Hayka

L1 buonornss — Hayka o xuBOM mpupone. Ponp Ouonorun B (opMupoBaHHU

' COBPEMEHHOM Hay4HOH KapTUHBI MHUpa. CrcreMa OHOJOrMYECKUX HAYK
Metoapl TMO3HAHUS >KUBOW MPUPOIB (HAOMIOZACHHUE, SKCIIEPHUMEHT, OIMCaHUE,

1.2 U3MEpeHHe, KiIacCU(UKalusi, MOJEIUPOBAHUE, CTaTUCTHYECKas oOpaboTka
JTAHHBIX )

2 JKuBble cUCTEMBI U UX OpraHU3aLus




2.1

Kusbie cuctembl (OMOCHMCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. CBoiCTBa

OuocucTeM 1 ux pasHooOpasue

2.2

YpoBHH OpraHu3anuu OHOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KIETOYHBIMH,

OpraHu3MEHHBIH, MOMYISIIHOHHO-BUIOBOH, SKOCUCTEMHBIH, OHOChepHBIH

XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMHAYECKUA COCTaB KIETKM. XUMHUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTBHI,
MHKpOdJIEMEHTHl. Bona u  MuHepanbHble BemecrBa. DOyHKIMM BOIBI U

MHHCPAJIbHBIX BCIICCTB B KJICTKC. HO,Z[I[CP)KEIHI/IC OCMOTHYECKOTO OajaHca
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benku. CoctaB W cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHuMble M 3aMEHUMBIE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpHI OEIKOBOM MOJIEKYNbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonormyeckue
(byHKIMHU OENKOB.

®depmeHTbl — Ouonoruueckue kKaranuzatopbl. CTpoeHHe (QepMeHTa: aKTUBHBIN
eHTp, cyocrpatHas crnemuduuHocTh. KodepmenTsl. Buramunbl. OTinuus

(bepMeHTOB OT HCOPTAaHNUYCCKUX KaTalIn3aTOpPOB
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VYraeBo sl MOHOCAxXapuabl (TJIIOK03a, pubo3a U Ae30Kcupudo3a), AUcCaXapuibl
(caxapoza, J5akro3a) W IoJMcaxapuabl (Kpaxmall, TIJIMKOI€H, ILEJUIH0I03a).
Bbuonornyeckue GyHKIINH YTIEBOJIOB.

Jlunuael:  TpurmMuepuasl,  crepounsl,  ¢ochomunuasl.  'mapodunbHO-
rupooOHbIe cBoiicTBa. buonoruueckue ¢ynkuuu nunuaoB. CpaBHEHHE

YrJjieBO10B, OCJIKOB U JIMIIUIOB KaK HCTOYHHUKOB SHCPTUU

3.4

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxmuu PHK. ATO:

CTpoeHHUE U QPyHKIUU

3.5

[MuTtonorusa — Hayka o kierke. Knerounas reopust. MeTo1bl H3y4eHUsI KIETOK

3.6

Knerka kak menoctHas >xuBasg cucrema. OOmue NMpu3HAKU KIETOK: 3aMKHYTas
HapykHas memOpana, mojekynsl JIHK kak renernyeckuii ammapaT, cuctema

cuHTe3a 0elika

3.7

Tunel KIETOK: dyKaproTHdeckas U mpokapuorudeckas. OCOOCHHOCTH CTPOCHHUS
npokapuoThueckoi  kinerku. Kiierounas crteHka Oaktepuit.  CTpoeHue
AYyKapUOTHUECKON KIeTKU. OCHOBHBIE OTIMYMS PACTUTEIbHOW, YXUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX
¢ynkuun. [Tnazmarudeckas memOpana, e€ cBoiicTBa U pyHkuuu. L{utonnasma u eé
opraHoussl. OHOMEMOpaHHbIE OPraHOWABl KJIETKU: SHAOIUIa3MaTHUECKasl CETh
(OIIC), ammapar I'onbmxu, ausocomsl. IlodyaBTOHOMHBIE OpraHOWIbI KIIETKU:

MHUTOXOHJIpUM, IIACTUAbL lIpomcxoxkeHne MUTOXOHAPUA M IUIacTU. Buabl




wiactug. HememOpaHHbIE OpraHOMABI KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHT,

pEeCHUYKY, KIyTUKHA. DYHKIIMHA OpraHOUI0B KIETKU. BriroueHus

3.9

Snpo — peryasTopHbIi LeHTp kieTkd. CTpoeHue sapa: siaepHas 000J0dYKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIILKO. XPOMOCOMBI

3.10

Tpancnopr BELECTB B KIETKE

>KI/I3HC,Z[G$IT6JIBHOCTB KIJIICTKH

4.1

OOmen BemiecTB, Wiau MeTabomM3M. AccuMUISIUS (TUTACTUYECKUN OOMEH) U
TUCCUMUIISALNS (PHEPreTHUeCKuid OOMEH) — JBE€ CTOPOHBI €IMHOrO IMpoliecca
MeTabonu3Ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHslid. Ponb

(bepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAIIECHUHN SHEPTHH B KIIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakiuu poTocunresa.
OddexruBHOCTh (oTOCHHTE3a. 3Ha4YeHHE (OTOCUHTE3a IS KU3HU Ha 3emIe.
Bnusiaue ycnmoBuii cpeabl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHS €ro
MPOIYKTUBHOCTHU y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKU3HU Ha 3emiie

4.3

DOHepreTuyecknii OOMEH B KieTKe. PaciieruieHue BeLIeCTB, BBIICICHHE U
aKKyMYJIMPOBAaHUE OHEPrUM B KJIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buiael. KucnopogHoe oxkucineHue, WM KIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakiun matpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TeHEeTUYeCKO MH(popManuu B KIeTKe. ['eHeTHdeckuid KOJ M €ro CBOMCTBa.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsmus — 6uocunre3 Oernka.

Koauposanue amuHokucnot. Poib pubocom B GHocuHTE3€e Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHUpYChl. Mcropusi otkpeitusi BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bonesHu pacTeHuid, >XUBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedpunura yenoseka (BMY) — Bo3dynutens CIINa.

[Tpo¢unakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00J1eBaHUI

PasmHoOXeHME 1 WHAWBUYAJIBHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslii WK, WIM KU3HEHHBIA MK KIeTKku. MHTepdaza u MUTO3.
[Tponeccnl, mpoTtekarone B uHTEpdasze. Permnukanus — peakuus MaTpuIHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoMOCOMHBII Habop — KapHOTHIL
JIMIJIOMAHBIE W TaljIOMAHBIA  XPOMOCOMHBIE  HAOOpbhl.  XPOMaTHIBI.
[luronornyeckue OCHOBBI Pa3MHOXKEHUS U HWHIUBHUIYAIIBHOIO Pa3BUTHUSA
OpraHU3MOB.

Henenne knetku — wmuto3. Cragum murosa. [lpouecchl, mpoucxopasiue Ha

pPa3HBIX CTAAUAX MUTO3a. bUOJIOTHYECKUI CMBICII MUTO3a
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@®opMbl Pa3MHOXKEHHUS OpPraHuU3MOB: Oecrojioe W moJioBoe. Buabl Gecrosioro
Pa3MHOXXEHMS: JI€JIEHHE HAJBOE€, IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHUu3MOB, €T0 3HAUYCHUC IJI CCIICKIIUN
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[TooBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECHOJIOTO.
Meito3. Cragun wmeiio3a. Ilpomecchl, Hpoucxoadiue Ha CTaausaxX MeHo3a.
[ToBenenne xpomocoM B Meioze. Kpoccunrosep. buonorumueckuit cmbicn u

3HaYEeHNE Melo3a

54

["ameTorenes3 — mpouecc 00pa30BaHMs MOJIOBBIX KIETOK Y KUBOTHBIX. [lonoBbIC
JKeJNe3bl: CEMCHHUKU U AnYHUKH. OOpa3oBaHHE M Pa3BUTUE IMOJIOBBIX KJIETOK —
raMmer (crepMaro3oui, SULEKIeTKa) — criepMaTorenes u oorenes. OcoOeHHOCTH

CTpOEHUS SUIEKIETOK U ciepMaTo3on10B. OmnonotBopenue. [lapreHorenes

5.5

NuauBuayanbHoe — pa3Butue  (OHTOreHEe3).  OMOpHOHANBbHOE  Pa3BUTHUE
(aMOpuorenes). DTambl SMOPHOHAIBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, racTpyisnus, opraHoreHe3. IloctamOpuonansHoe pazButue. THITbI
MOCTAIMOPHOHATBHOTO PAa3BUTHUS: TMPSMOE, HEMpsiMoe (JIMYMHOYHOE). BrusHue
Cpelibl Ha pPa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zButue pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTHUA

HaCHCHCTBeHHOCTB U U3BMCHYUBOCTL OPraHM3MOB

6.1

IIpeamer u 3amaun reHeTUKU. MicTopus pa3sBUTUSA T€HETUKU. BKiIax poccHiCKUX
U 3apyOeXHBIX Yy4Y€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHETUKU
(ruOpUIOIOTUYECKUH, LUTOT€HETUYECKHUI, MOJIEKYJIIPHO-T€HETUUECKU ).
OcHoBHbIE T€HETUUECKUE NOHATUSL. ['eHeTHuecKas CUMBOJIMKA, HCIIOJIb3yeMas B

CXEMaX CKpELIUBAHUI

6.2

3aKOHOMEPHOCTH HACTEIOBAaHUSI TMPU3HAKOB, yCTaHOBIIeHHbIe [. MeHnenem.
MoHorubpuaHoOe CKpeuuBaHue. 3aKkoH eauHOo00pasus THOPHUIOB TIEPBOTO
nokoyieHus. [IpaBuio NOMUHHpOBaHHS. 3aKOH pacCHICTUICHUS IMPU3HAKOB.
I'umoTe3a ynctoThl ramer. [lomHOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpumHoe CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS MPU3HAKOB.
[{uToreHeTH4YEeCKHE OCHOBBI AWTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEe
CKpemuBaHue.  Vcmonb30BaHHWE — QHAIM3HUPYIOMIETO  CKPEIIMBAHHS IS

oTIpe/ieNIeHus] TeHOTHITa 0COOU

6.3

CuennieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cCremjieHHOMY
HAacjIeOBaHUIO TIeHOB. Hapylienwe cCuEIUIeHMsT TE€HOB B pe3ysbTare
KpOCCHUHIroBepa. XpOMOCOMHAsi TEOpHUs HACIECICTBEHHOCTH. [ 'eHernueckue
KapThl.

I'enernka mona. XpoMOCOMHOE OIpeAEieHHE Ioja. AyTOCOMBI M IIOJOBbBIE




XpOMOCOMBI. I'omoraMeTHplE U reTeporaMeTHbIC OPraHU3MBbI. HaCJIC[[OBaHI/IC

MMPU3HAKOB, CHCIUICHHLIX C IMOJIOM

6.4

N3menunBoCTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJICICTBEHHAs.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPHUCTHKA
MOJU(UKATMOHHOW K3MEHYMBOCTH. BapHalMOHHBIM ps M BapUallMOHHAS
kpuBasgd. Hopma peaknuum npusHaka. KoinmdecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKK U UX HOpMa peakuuu. CBoHCTBAa MOAN(DUKAITMOHHONW N3MEHUYMBOCTH

6.5

HacnencTBeHHas, WM TEHOTUIMYECKAas, M3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Meiio3 W TOJOBOM TMpolecc — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTH. MyTallmoOHHAas W3MEHYMBOCTh. Kiaccupukanus MyTanuii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTarcHHbIE
(baxTopbl. 3aKOH TOMOJIOTHYECKUX PSI0B B HAcleACTBEHHON n3meHunBoct H.U.

BasuinoBa

6.6

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI TE€HETHKHU
YeJI0BEKA: reHeaJIOrnYeCKHUi, OJIM3HELIOBbIMH, IIUTOr€HETUYECKUI,
OMOXMMHUYECKUH, MOJEKysipHO-TeHeTnYeckuii. CoBpeMeHHOE OTpeeeHue
TEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
nomompio III[P-ananu3za. HacnencrBeHHble 3a00JieBaHUS 4YEIOBEKA: I'€HHBIC
0one3nu, 00JIE3HH C HACIEACTBEHHOW MPEapacIioioKEHHOCTHIO, XPOMOCOMHEIE
6one3nu. ComMaTHueckue W TEHEPATUBHBbIE MyTalud. [IPUHIUIBI 310POBOTO
oOpa3a KU3HHM, JUATHOCTUKH, NPO(PHUIAKTUKH H JICYCHHS TEHETHYECKUX
6one3nel. MenuKo-reHeTu4eckoe KOHCYJIbTUPOBAaHHE. 3HAUEHUE MEIUITUHCKON

IFCHCTUKU B MPCAOTBPAICHUN U JICHCHUN IT'CHCTUYCCKUX 3a00J1€BaHNl YETOBEKA

Cenexust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexkuus Kak Hayka M IpOILECC. 3apOKIEHUE CENEKLUUU U JIOMECTHKAIUS.
VYuenne H.M. BaBunmoBa o0 UeHTpaX TMPOUCXOXKICHUS M MHOTO00pasus
KYJIBTYPHBIX pacTeHHH. LIeHTphl MPOUCXOKIAEHMS TOMAIIHUX KUBOTHBIX. CopT,

opoja, MTaMM

7.2

CoBpeMeHHbIE METO/bl CeNEeKIMU. MaccoBbIi M WHAMBUIYAIbHBIA OTOOpHI B
CEJIEKIIMM PACTEHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
ckpeuBanue — MHOpUAMHT. Yuctas nuHus. CKpelIMBAaHUE YHUCTBIX JUHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPHIUHT.
OtnanénHass rubpuamsanus u e ycmexu. VICKyCCTBEHHBIM MyTareHe3 u
[IOJIYy4YCHUE TMOJMIUIOUAOB. JIOCTMIKEHMS CENEKUUU PACTEHUM, >XKUBOTHBIX U

MHUKpPOOPIaHU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas MH)KEHEpUs. OTallbl
co3nanust pekomOuHanTHOM JIHK u TpaHncrennsix opranm3moB. Kierounas
nHxeHepusa.  Knetounsle  KyabTypbl. MUKpPOKIOHAJIbHOE  Pa3MHOKEHUE

paCTeHHﬁ. KJIOHI/IpOBaHI/IC BBICOKOIIPOAYKTUBHBIX CEIbCKOXO03SHCTBEHHBIX




OpraHu3MOB. DKOJIOTHYECKUE M 3THdeckue mpodiembl. MO — renermuecku

MO (UIIMPOBAHHBIE OPTaHU3MBI




