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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMmbl MO OWOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIS
OTIpe/IeTICHUs] TOIX0J0B K (POPMHUPOBAHUIO COJICpPKAHHUS Y4eOHOTO MpeameTa
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMOOOYCIIOBIIGHHOCTH TIIeJIel, COACpKaHHS, pPE3ylIbTaTOB OOydYeHUS U
TpeOOBaHNI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 0OIINX METIAX
U MPUHIINATIAX, XapPaKTEPU3YIONTUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO
obmiero oOpazoBanusi B Poccuiickoii ®denepanuu, a Takke TIOJIOKEHUS O
cnerupuke Owojoruu, € B3HAYCHWW B TIO3HAHWM JKUBOW TIPUPOABI H
00ecCTieueHnH CyIIECTBOBAHUS YelIoBeYecKoro oomecTBa. CorimacHo Ha3BaHHBIM
MIOJIOKCHHSIM, OTIPEJICJICHBI OCHOBHBIC (DYHKITUHU MPOTrpaMMBbI 110 OHUOJIOTHH U €€
CTPYKTYypa.

[Iporpamma 1o OwojoruM maéT TMpeACTaBICHUE O IIeNAX, 00 oOmei
CTpaTeruu OOYYCHUS, BOCIUTAHUS M PA3BUTHSA OOYYAIOIIMXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypY, paclpeiesieHne Mo pas3ieaM U TeMaM,
PEKOMEHIyEeMYIO TTOCIIEIOBATEIbHOCTh U3YUEeHUsI y4eOHOT0 MaTepHalia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUaromuxcsl.

B mporpamMmme 10 OHONOrMHM TakKe YYUTHIBAIOTCA TpeOOBaHHS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHHOM
NEATeIIbHOCTH/YUEOHBIX JEUCTBUN O0YYaIOIMMXCS MO OCBOSHUIO COJIEPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme o 6nonorun (10—11 xmaccsl, 6a30BbIi YPOBEHB) peaii30BaH
MPUHIUI TPEEMCTBEHHOCTH B W3Y4Y€HWW OHWOJIOTHUH, Oyiaromapss 4emy B HeE
MPOCMATPUBACTCA HAMPABICHHOCTh HA PAa3BUTHE 3HAHWMA, CBSI3aHHBIX C
dbopMHUpOBaHMEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIM{ JIMYHOCTH, OKOJOTUYECKOTO MBINIJICHUS, TPEACTaBICHUN O
3I0pOBOM 00pa3e ®KU3HU U OEPEKHBIM OTHOIIEHUEM K OKPYKAIOIIEH MPUPOAHOM
cpene. [loaToMy Hapsiy ¢ M3ydeHHEM OOIIEOHMOJOTHYECKUX TCOPHH, a TaKKe
3HAHWA O CTPOCHUM JKHUBBIX CHUCTEM Pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MIPOIIECCOB B MPOTrpamMme 10 OMOJIOTHH YACICHO BHUMAaHUE
WCITOJIb30BAHUIO TOJYYEHHBIX 3HAHWW B TOBCETHEBHOW KM3HU IS PEIICHHUS
MPUKJIQTHBIX 33124, B TOM YHCIE: MPO(IIaKTUKY HACIEICTBEHHBIX 3a00IeBaHII



YeJOBeKa,  MEIUKO-TEHETHMYECKOTO  KOHCYJIbTUPOBaHMS,  OOOCHOBAHUS
AKOJIOTUUYECKH 11e71eCO00pa3HOro MOBEICHHS B OKPYXKAIOIIEeH MPUPOIHOM cpeie,
AHAIM3a BJIUSHUS XO3AMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIaTHOM
HalpaBJIEeHHOCTH  y4eOHoro  mpeamera  «buonorus»  MNPOJAUKTOBAHO
HEO0OXOIUMOCThIO O0ECIIEUEHUS YCIIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTMYECKOTO O0pa30oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHECHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSIET U 0000IaeT 3HAHUS O KUBOU MPUPOJIE, €
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3alMKM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro obpasa
KU3HHU, DKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOM
PUPO/IE U YETOBEKY.

Bosnbiioe 3HaUeHre OMOJIOTHS UMEET TaKKe JIJISl peHISHUS] BOCIIUTATEIbHBIX
U Ppa3BUBAIOIIMX 3aJlad CpeJHero ooOmero o0pa3oBaHMs, COLUAIU3ALUN
oOydaromuxcsa.  M3ydenume  Ouonorum  oOecrieyuBaeT  YCJIOBHS s
(bopMHUpPOBaHUS UHTEJUIEKTYaJTbHBIX, KOMMYHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX
HaBBIKOB, 3CTETUYECKOMN KYJIbTYphI, CIOCOOCTBYET UHTETPAIIMH OMOIOTUYECKUX
3HAHWA C TIPEACTABJICHUSIMHU M3 JAPYIMX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢usuku, xumun U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TpeAHA3HAYECHUU
yueOHOro mnpenMera «buONOTHS» COCTaBUIM OCHOBY JUISl OIpeaesieHUs
MOJIXOJIOB K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 COJIEPKAHUS, MPEACTABICHHOTO B
porpaMmMe 1o OUOJIOTHUH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIHTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromiuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOIIEH KyJIbTYPhI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJ0BeKa B OKPY KaloIIel MPUPOTHON Cpesie, BOCTPEOOBaHHBIE B TTIOBCETHEBHOM
KU3HU U MPAKTHUECKOU nesrenpbHocTr. Ocob0e MecTo B 3TOM cucTeMe 3HaHWI
3aHUMAIOT  3JIEMEHTBl  COJAEpP)KaHMs, KOTOpPbIE CIYXaT OCHOBOM  JJid
dbopMupOBaHUS IPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYIHON KapTHHE
MHUpa W EHHOCTHBIX OPUEHTAIUSAX JIUYHOCTH, CITIOCOOCTBYIONTUX T'yMaHU3AIUN
OMOJIOrMYECKOTr0 00pa30BaHMUsl.



CTpyKTypupOBaHHUE COJEpKaHUs y4eOHOro Marepuajia B MporpaMMme Io
OMOJIOTMM OCYILECTBICHO € Y4YETOM IPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeamMera
«buonorus» BBIIEIEHBI CIECAYIOIINE CONEpKATEIbHbIE JIMHUN: «bronorus kak
Hayka. MeToJpl Hay4dHOro No3HaHus», «KileTka kak Ouojornyeckas cucteMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOrooOpasue
OpraHWYeCKOr0 MHpPa», «OBOJIOLUSA KUBOU MPUPOABD», «IKOCUCTEMBI U
IPUCYILIHE UM 3aKOHOMEPHOCTH.

[enp n3ydyenus yudebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYYalOlMMUCA 3HAHUSMH O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHCTEM PAa3HOTO paHra M MNpUOOpeTeHHuEe YMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS JIJIi TPAMOTHBIX JCHCTBUU B OTHOIIEHUU OOBEKTOB
’KUBOM MPUPOJIBI M PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue e u3ydeHus yueoHoro npeamera «buonorus» Ha 6a3o0BoM
YPOBHE 00€CTIEUNBAETCS PELIEHUEM CIIENYIOIINX 3aau:

OCBOCHHE 00YYAIOUUMUCA CUCTEMbI 3HAHUUA O OMOJIOTMYECKUX TEOPHUSX,
YUECHMAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IPaBWIAX, CIyKaIIUX
OCHOBOM /1711 JOPMHUPOBAHUS MIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHpa, O METOJaX HAay4YHOro I[I03HaHUs, CTPOEHUH, MHOroodpazuu u
OCOOEHHOCTSIX HUBBIX CHUCTEM pA3HOTO YPOBHS OpraHM3alliy, BbIJAIOLIUXCS
OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(GopMupoBaHue y 00y4aIOUINXCS MMO3HABATEIbHBIX, MHTENIEKTYAJIbHbBIX U
TBOPYECKUX CIOCOOHOCTEH B Mpoliecce aHaln3a JAAHHBIX O IMYTSAX Pa3BUTHUS B
OMOJIOrMM HayYHBIX B3IJISI0B, UJEH U MOAXOJOB K U3YUYEHUIO )KMBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3allUY;

CTaHOBJIEHHE Y OOydaromuxcs oOmel KyabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBSICHATH M  OLEHUBATH  SIBJICHUS
OKPY’KaIOLIEro MHpa JKMBOM IIPUPOABI HA OCHOBAaHMM 3HAHUN M OIIBITA,
MOJTyYEHHBIX MPU U3YYE€HUU OMOJIOTHH;

GopmMupoBaHue y O0O0y4arOmIMXCSd YMEHHUHW WUIIOCTPUPOBATh 3HAYCHHE
OMONOrMYECKUX 3HAHUU B NMPAKTUUYECKON AEATEIbHOCTH YeNIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Ul U arpOOHOTEXHOIOTU;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM
NPUPOJIbI, HEOOXOAWMOCTH OEpeXHOro OTHOUIEHUS K Hel, coOioneHus
TUYECKUX HOPM IPHU MPOBEAECHUH ONOJIOIrMUECKUX HCCIIEOBaHUI;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKHUX 3HAHMM ISl MOBBILIEHUS YPOBHS
9KOJIOTMYECKOUN KYJIBTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;



MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUIN B MOBCEIHEBHOM JKU3HU
IUIS OLIEHKH IIOCJIEACTBUM CBOEH AEATEIBHOCTH 110 OTHOUICHUIO K OKPY KAIOLIEH
cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHE U  COONIIOZEHUE Mep
npoUIaKTUKU 3a00JIeBaHUN.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENbHBIM YY€OHBIM MPEIMETOM, BXOAIIUM B
cocTaB npeaMeTHoU obnactu «EcTecTBEeHHO-HAYYHBIE PEMETHI.

Jnst u3ydeHus Ouonorud Ha 0a30BOM ypOBHE CpeAHero oOIero
oOpazoBanus otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
kinacce — 34 gaca (1 gac B Hezelo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIxx. Yorcon u ©.
Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbI, OpraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY, «Y POBHH OpraHU3alUN
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. ButamuHsi.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HyKJIenHOBbIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hutonorns — Hayka o Kierke. KierouHas Tteopuss — mpumep
B3aMMOJICHCTBUS HIed U (DAKTOB B HAYYHOM TMO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
dbyakauu. [Tnazmarnaeckas memOpana, e€ cBoiicTBa u GyHkIuu. L{uTomiasma u
e€ opranouasl. OnHOMeMOpaHHbie opranou sl kietku: JI1C, anmapat ['onsmku,
nu30coMbl. [loayaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJPHUH, IJIACTHJIBI.
[Ipoucxoxxnenne MUTOXOHAPUN W TuacTul. Buasl tmactun. HememOpanHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LIEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHslil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeneneHne XUMUUYECKUX JIEMEHTOB B )KUBOU MPUPOE».

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHuE >YKapUOTHYECKOW KIETKM», «CTpoeHHe
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIOJICHNN, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue CTpOoCHHUSI KJICTOK PACTEHUI,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMWISIMS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas ¢a3bl ¢doTocuHTe3a. Peaknun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMiIe.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



cBoiicTBa. Tpanckpunuus — matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHcasuuud. KomupoBanuwe amunHokucior. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
Bupycamu. Bupyc nmmynoaedunura yenosexa (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nuTanusy, «Metabonuzmy», «MUTOXOHIPHUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CII1/da, 6axrepuodaray, «Pemnuxamus JHK».

O6opynoBanue: Mmojenu-anmaukanuu «Y nsoenue JIHK u Tpanckpumims»,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJelb cTpykTypsl JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounsrii Uk, WM >KM3HEHHBIM MUK KiIeTku. WHTepdaza u MuUTO3.
[Ipoueccrl, nmpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JIUTIonaHBIE M TaIJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosza. [Iponeccel, mpoucxoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXXEHUS OpPraHU3MOB: O€cCIoyioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TOYKOBAHHME OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu meino3a. Ilpoueccsl, mpoucxoadinne Ha CTaauax Meio3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3HA4YECHUE MEH03a.

I'amerorenes — mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX



KJIETOK — raMeTr (CrepMaTo30uj, SHULEKIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOEHHUsS SHUUEKIETOK M crepMaro30uaoB. OII0J0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npobsieHue, racTpyssiius, opranorenes. [loctamOpuonanbHoe pazButhe. TUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYruHOuYHOE). Brnusuue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pa3zButue pacreHnii. OHTOreHEe3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupelr 1 cxembl: «Dopmbl pa3MHOMKEHHUSI OPraHU3MOBY», «JIBoWHOE
OIUIOJOTBOPEHUE Yy IBETKOBBIX pacTeHHi», «BererarmBHOE pa3MHOXKEHUE
pactenuit», «J/lenenue knetku Oakrtepuil», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kietounsiii iukny, «Permnukanus JJHK», «Murtos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbl  «CriepMaTo30uabl
MJIEKOITUTAOIIETO», «SIHLIEeKIeTKa MIIEKOTUTatoero», «Kapruokunes B KjaeTkax
KOpEIIKa JIyKa», MarHuTHasi MOJENb-alIuIuKanus «JlejeHue KIeTkn», MOJIEeIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHast pabora Ne 4. «/3ydeHune CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer m 3amaunm reHetuku. Vcropuss pasButuss reHetuku. Poib
LUUTOJIOTUA M 3MOPHUOJIOTUU B CTAHOBJIEHHUHM T€HETUKH. BKiaj poccuickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TEHETUKU. METONbl  TeHETUKU
(TMOPUIONOTUYECKUN,  HUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThnuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HAcCJEeIOBaHHWS  TMPU3HAKOB, yCTaHOBJIEHHble [
Mennenem. MoHOTHOpHIHOE CKpENIMBaHUE. 3aKOH €IWHOO0Opa3us THOPUIOB
MepBOoro mnokojeHus. I[IpaBuino TOMHHUPOBaHMS. 3aKOH paCIICTUIEHUS
npu3HaKkoB. ['unoresa yuctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.



JlurnbpunHoe CcKpeluBaHuWEe. 3aKOH HE3aBUCUMOTO  HAacJeJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI ~ JTUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl OMPEIeSICHUs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HACJE€JOBaHHWI0O TeHOB. HapylieHue cuenjaeHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble MW TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYHUBOCTS. Bupr U3MEHYUBOCTH: HEHACJIEICTBCHHAs u
HaclieACcTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHas kpuBagd. Hopma peaknuu npusHaka. KonauuecTBEeHHBbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MCHUYMBOCTH.

HacnencrBenHasi, uiau reHOTHUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTanmoHHass W3MEHYMBOCTh. Kiaccudukanus wmyTarui:
TE€HHbIC, XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MPUYUHBI MyTalluii. MyTareHHbIe
¢dakTophl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHON M3MeHYMBOCTH H.
H. BaBuioga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka denoBeka. Kapuorun yenoBexa. OCHOBHBIE METOJIbl T'€HETHUKU
YyeJ0oBeKa: reHeaJIorn4ecKui, OJIM3HEIIOBBIN, IIUTOIeHETUYECKHH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTHdeckuil. COBPEMEHHOE OIpeeICHNe
FEHOTHIIA: NMOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomoiisio IT[P-anamn3a. HaciencTBenHble 3a00sieBaHUs YEIOBEKA: TI'€HHEIC
Oosie3Hu, O0JIE3HN ¢ HACIICICTBEHHOMN MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE
oonme3nu. ComaTWyeckWe W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUYCHUH TE€HETUYECKUX
3a00J1€BaHMH YEI0BEKA.

JdeMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U  €r0
IUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOTCHETHYEeCKas
OCHOBa», «3aKOH YHUCTOThI Tramer», «JlurubpuaHoe  CKpenIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoOIEeNCTBUE aJUICNIBHBIX TI'E€HOB», «l'€HeTuYeckue KapThbl PACTEHHUM,
KUBOTHBIX M YEJIOBEKa», «l'€HeTnka mosia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukalmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuka rpymnn KpoBu», «MyTallMOHHAsI U3MEHYUBOCTHY.

O6opynoBaHue: MoAeNH-anIUIMKa «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe pomuuupoBaHue», «JurubpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuUKporpenapar «Jlpozodwuray (Hopma, MyTanuu
(bopMBI KPBIITLEB M OKPACKU TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHass pabora Ne 6. «M3yuenue moauUKAITMOHHON
U3MEHUYHUBOCTH, IIOCTPOCHUE BAPUALIMOHHOTO PsAla U BApUALIMOHHON KPUBOI.

JlaGoparopnas padota Ne 7. «AHaNHU3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceneknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKIIUU U TOMECTUKALIMS.
VYyenne H. WM. BaBunoBa o0 IeHTpax MNPOUCXOXKICHUS H MHOT000pasus
KyJIbTYPHBIX pacTeHU. LIeHTpbl IPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIBI CeJIEKITNU. MacCOBBIN U HHIUBUIYAIbHBIA OTOOPHI
B CEJICKIIUHM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — WHOpuAWHT. YUnctas nuausg. CKpeniuBaHUE YHCTHIX JIMHUMA.
I'eTeposuc, nim rubpuanas cuna. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otpnanénnas ruOpuauzauuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonorust kak orpacib Ipou3BOACTBa. ['eHHas MHXkeHepus. DTarbl
co3nanust pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. KierouyHas
nHxkeHepusa. Kietounble  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOKEHHE
pacrenuid. KioHMpoOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX



OpraHU3MOB. OJKOJOrM4yeckue u 3tuyeckue npodiemel. MO — reHetudecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. ®.
HBaHOB.

Tabmuupel u cxembl: Kapta «LIeHTpbl MPOUCXOXKAEHUS U MHOTo0Opa3us
KyJbTYpHbIX pacteHui», «llopoapl goMamHMX KUBOTHBIX», «Copta
KyJbTYPHBIX pacTeHu», «OTnanéHHas ruopuausamnus», «PadoTel akagemuka M.
®. HsanoBay», «llomummonmusa», «OOBEKTBH OMOTEXHOJNOTHHY», «KiaeTouHbie
KyJbTYpPBI H KIIOHUPOBaHKE», «KKOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOAOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuit, repoapuit «CenbCcKOX03sIICTBEHHbIE PACTEHUS.

JlaGopaTopHblie M MPpaKTH4YeCKUe PadoThI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUIKEHHS CEJEKIUH PACTEHUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, IieMeHHylo  (epmy,
COPTOMCTBITATEIHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0paTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOITPAMMBI 110
bMOJIOTMN HA BA30BOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUIA

Cornacao ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIMMHUCA TMPOTpaMM CpeIHero oO0mero oOpa3oBaHUS:
JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOECHUS npeaMera «buonorus»
BBIJICJICHbl  CIEAYIONIME  COCTaBJISIIOIIME:  OCO3HAHHE  O0Yy4YaroIIMMUCH
POCCUHCKOW TPa)XJaHCKOM HMAECHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTMPEENICHUIO, HAINYME MOTHBALUU K OOYyUYEHUIO
OMoNOTHY, IIETICHATIPABICHHOE PA3BUTHE BHYTPECHHUX yOCKICHUI JTMYHOCTH Ha
OCHOBE KIIOYEBBIX IIEHHOCTEM W HMCTOPUYECKHX TPAIULMA  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAHMUS, TOTOBHOCTh UM CHOCOOHOCTh  OOY4YarOLIUXCS
PYKOBOJCTBOBATbCSI B CBOEM  ACATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU



YCTaHOBKaMHU, MPUCYIIUMHU CHCTEeME OHMOJOTHMYECKOTO OOpa3OBaHUsl, HAIUYHE
AKOJIOTUYECKOTO TMPaBOCO3HAHMS, CIMOCOOHOCTU CTaBUTh IIEAM U CTPOUTH
YKW3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3YJIHTAThl OCBOEHUS MpeaMeTa « buosiorus» 10cTurarTcs B
€IUHCTBE YYEOHOM M BOCHHUTATEIBLHOW JAESATEIBHOCTH B COOTBETCTBHHU C
TPAAULIMOHHBIMUA  POCCHUHCKMMHU  COIMOKYJIbTYPHBIMU, HCTOPUUYECKUMU H
JlyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MPaBUIIaMU U
HOpMaMH  TIOBEJEHHUS U  CIIOCOOCTBYIOT  TpoIleccaM  CaMOIIO3HaHUS,
CaMOBOCIIMTAHUSI U CAMOPa3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIUU JTUYHOCTH,
NaTpuOTU3MAa, YBAXKEHUS K 3aKOHY U NPaBOINOPSAJIKY, YEIOBEKY TpyAa H
CTapiieMy TMOKOJEHHUIO, B3aMMHOTO YyBa)KCHUs, OEpPEKHOrO0 OTHOIICHUS K
KyJbTYPHOMY HACIEAUI0O W TPAJUIMUSAM MHOTOHAIMOHAIBHOTO  HapoJa
Poccuiickoit @enepanunu, NpupoIe U OKPYKAOIIEH Cpee.

JIM4HOCTHBIE pPE3ybTaThl OCBOCHHUS yueOHOro mpeamera «buosorus»
JOJDKHBI ~ OTpa)kaTh  TOTOBHOCTbB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHMCKOro OOIIeCTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTH B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATEIBHOM JEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAYKIAHCKOHN MO3UIIMHA 00YYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U IIPABOIIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YIEOHBIX M MIO3HABATEIIBHBIX 3a]1a4, BHITIOJTHEHUN
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HBIMU YOSKICHUSAMH, KYTbTYPHBIMH IIEHHOCTSIMU
Y COLMAJIBHBIM IMOJIOKECHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATENBHBIX W WCCIEIOBATEIbCKAX 3a7a4, YBAKHUTEIHHOTO
OTHOIIECHUSI K MHEHHUIO OIIMOHEHTOB NpPU OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOrMYECKOT0 COJEPHKAHUS,



TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropaoctu 3a CBOM Kpai, cBOXO PoIMHY, CBOW S3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K TMPUPOJHOMY HACICIUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyAc,

CIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OHMOJOTHM, TTIOHUMAHUS 3HAYCHUST OMOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/IBI, B KU3HH YETIOBEKA U COBPEMEHHOI0 OOIIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY ObITA, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUN;

IIOHMAaHWE HMOLUHUOHAIBHOTO BO3JCHCTBUS >KUBOW NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

5) ¢pusnveckoro BocnuraHus, GopMUpoOBaHUS KYJIbTYPbI 310POBbS U
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mUTaHWE, COOJIOJICHHE TUTMEHUYECKHX TMpPaBUI U HOPM,
cOQTaHCUPOBAHHBI PEXHUM 3aHATUH WM OTAbIXa, pEryjsapHas Qu3nyeckas
aKTUBHOCTb), O€pEKHOIro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIECHHS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;



MOHMMAaHWE IIEHHOCTH TMpPaBWI WHIUBUAYAIbHOTO U KOJUICKTUBHOTO
0€30MacHOro MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINX 3/TOPOBBIO U dKU3HU JIOJICH;

OCO3HAHUE MOCJEACTBUM U HETIPUATHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTHA TEXHOJIOTUYECKOW M COLIMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEILHO BBITIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEPEC K pa3TuIHbIM cepam npodecCuoHaIbHOM NeITeIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed npodeccu U pearn30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUIO W CcamMOOOpa3OBaHUIO Ha
POTSHKCHU U BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

AKOJIOTUYECKHU 11eJIeco00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KW3HU Ha 3eMJle, OCHOBE €€ CYyIlIeCTBOBAHUSI;

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOW KYyJbTYphl: MPUOOpPETEHHE OIbITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKM HX BO3MOXKHBIX IOCHEACTBUNA IS
OKpY’KaroUen Cpelsl;

OCO3HaHHE TI100aJHLHOTO XapakTepa dKOJIOTHYECKUX MpodiieM U myTel ux
pelieHus;

CIOCOOHOCTh HCTMOJIb30BaTh IMPUOOpETacMble IPH HM3YYCHUH OHOJIOTHUHU
3HaHMSI W YMEHHS TIPU PEHICHHH MpoOJeM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOIOIIONIb30BAaHUEM  (COONIIOZICHHE TpaBUJ TOBEIEHUS B TPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECHSA B HKOCHUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOoCchepsl);

AKTUBHOE HENPUATHE JICMCTBHM, MPUHOCIIIUX BpEI OKpPYKaroUEeH
MPUPOIAHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTUYECKUE
MOCJEACTBUS NMPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJU4YME€ Pa3BUTOrO HKOJIOTUYECKOTO  MBIIUICHHS, SKOJOTHYECKOM
KYJbTYpbl, OIbITA JESITEIBbHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHOM, KOMMYHUKAaTUBHOW U COLUAIBHOM
MpaKkTHUKe, TOTOBHOCTM K Yy4YaCTHIO B MPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOIN HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHOMN MPAKTHUKU, OCHOBAHHOTO Ha JIMAJIOTe



KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IOJUKYJIBTYPHOM
MHUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOW KYIbTYphl KaK CpEJCTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;

NOHUMaHHUE crnenu@UuKd OUOJIOTMM KaK HayKH, OCO3HaHus €€ poJid B
dbopMupOBaHUN PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeCTaBIeHUs 00 OKPYKalolleM MHUPE KaK O €IMHCTBE MPUPOJIbI, YEIIOBEKA U
oOl1iecTBa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUU MNpoOsieM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OUOJIOTHUU JJIsI COBPEMEHHOM 1TUBUIIM3ALINH:
o0OecrieueHus: HOBOIO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3/aHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peliaTh PECypCHble MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEUECTBA, MOUCKA IMYTEH BBIX0JIa U3 TJI00ATBHBIX IKOJOTUUECKUX MPoOIeM
U o0ecreueHus TMepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTHYECKUX 3HAHUM B MEJAX
MOBBILIEHUSI OOIIEH KYyJIbTYypbl, €CTECTBEHHO-HaYyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTW  (PYHKIIMOHANBHOM  TI'PAaMOTHOCTH  OOYYaromIMXCA,
dbopMupyemMoii pu N3y4eHH OUOIOTUY;

MOHMMAaHHE CYITHOCTH METO/I0B MO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaxX, CIMOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS I aHaIM3a M|
O0O0BSICHEHHUS SIBJICHUM OKPY’KAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH,
yMEHHE JeNaTh 00OCHOBaHHBIC 3aKIIOYEHHS HA OCHOBE HAyYHBIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH
MIPOEKTHYIO U HCCIEI0BATEIBCKYIO IESITENbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHWI MO OMOJIOTHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO peameTa «buomorusi»
BKJIIOYAIOT: 3HauyuMble I (OPMUPOBAHUS MHUPOBO33PEHHS] OOyYarOlUXCs
MEXJIUCUUTUIMHAPHBIE (MeKIpeMETHBIE) oOl11IeHayYHbIe MTOHATUS,



OTpakarolue IICJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(PUKY METOJOB
MO3HAHWS, WCIOJIB3yeMbIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, JHEPTHS,
SBJICHHE, TIpOIllecC, CHUCTEeMa, HaydHbld (aKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJICIAOBaHHME, HaOIOJICHWe, HW3MEpEHHE,
OKCIIEPUMEHT | JIPYTUX ), YHUBEPCAIbHBIC yUeOHbIC NEeHCTBUS (TI03HABATEIbHBIC,
KOMMYHUKAaTHBHBIC, PETYJSATHBHBIC), oOecrneunBamomme (HOpPMHUPOBAHUE
(GYHKIIMOHAIBHOW TPaAaMOTHOCTH M COIMAJIBHON KOMIIETCHIIMHM OO YYaroIIMXCs,
CIOCOOHOCTh OOYYArOIIUXCS WCIOJIB30BaTh OCBOCHHBIC MEXIMCIMILUIMHAPHBIC,
MHUPOBO33PCHUYCCKHUE 3HAHUS M YHUBEpCaJbHbIC ydYeOHBIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3YIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHUs JTOJDKHBI OTPaKaTh:

OBiageHne  yHMBEPCAJIbHBLIMH  YYeOHHIMH  TO3HABATEJbHBIMH
JefCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOATEILHO  (OPMYIUPOBaTHh W  aKTyaJIM3UPOBaTh  IPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUs, Kiaccudukamuu, 000OIIEeHUs), PACKPHIBAThH
CMBICT OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITHSIMH ),

OTIpENeNATh LIeN ACATEILHOCTH, 3ajlaBas mapameTpbl U KPUTEPUU HUX
JTOCTHDKCHUSI, COOTHOCHUTH PpE3YJIbTaThl JEATCIBHOCTH C IOCTABICHHBIMHU
LIEJISIMU,

UCIIONIB30BaTh OMOJIOTHYECKUE TIOHATHS I OOBsICHEHHs (HaKTOB U
SIBJICHUM KUBOW TIPUPOIBIL;

CTPOUTH JIOTHYECKHE paCCYXIACHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, IIO
aQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTPHUBAECMBIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHS;

OPUMEHATh  CXEMHO-MOJIEIbHBIC  CpeIACTBa  JUISL  IPEJCTaBIICHHS
CYIIIECTBEHHBIX CBS3CH U OTHOIICHHUI B M3y4aeMbIX OHOJIOTHYECKUX 00BEKTaX, a
TaK)K€ TPOTHBOPECUYMH  PA3HOTO  POJA, BBIABICHHBIX B  Pa3lIdYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIITUXCS
MaTepHUalIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTH, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATH PUCKH IOCIICACTBUIN ASATCIbHOCTH;



KOOPJAWUHUPOBaTh W BBINOJHATH pabOTy B  YCJIOBHUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJ€Th  HABBIKAMU  y4€OHO-UCCIIEIOBATEILCKOM W IPOCKTHOM
NeATeNIbHOCTH, HABBIKAMHU pa3perieHus mpooeM, ClIoCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHUs MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIUYHBIX METO/IOB IMO3HAHUS,

UCIIOJIB30BaTh PA3IMYHbIE BUJBI JICSITEIHHOCTH MO IMOJTYUYEHHIO HOBOTO
3HAHUS, €r0 MHTEPHpPETAINH, MPEeoOpa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPHU CO3JaHUU YUCOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopmMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIAAeTh  HAyYHOU
TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHSITUSIMU M METO/IAMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7a4d B 00pa30BATEIIHLHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh MPUUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aj/1ady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHYECKH OIEHMWBATh HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEPeHOCca CPEJCTB U CIIOCOOOB
JEHCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B TMO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTu
KU3ZHEEATEITHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJBUTaTh HOBBIEC UJIEH, IPEAJIaraTh OPUTMHAIbHBIE TIOJAXOAbI U PEIICHMUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO MOCOOUs, HAyYHO-TIOMYJIIPHOMN JTUTEPATYpEe, OUOTOTHIECKUX CIOBAPSIX
Y CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JIaHHbIX, B IHTEepHETE), aHATU3UPOBATH
uHQOPMAITMIO PA3TUYHBIX BHIOB W (HOpPM TMPEACTABICHHS, KPUTHICCKU
OLICHUBATh €€ TOCTOBEPHOCTh U HETPOTUBOPEUUBOCTD;

dbopMyIHpOBaTH 3aMPOCHl 1 PUMEHSITh PA3JIUYHBIE METOBI ITPU TIOUCKE U
otOope Ouogoruyecko nHPopMalu, He0OXO0AUMOM 7Sl BBITIOJHEHHS Y4EOHBIX
3aj;ay;



MPUOOPETAaTh OMBIT MCTOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBaTh KYJIbTYpPY aKTUBHOIO  HCIOJIb30BaHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMaJbHYIO (OpMY MpeaCTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TpaduKu, AUarpaMMbl, TaOJULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KA4eCTBE CpEACTBa IMpU pabdoTe C
Ouosioruyeckor HMHQpopMaIrMen: MNPUMEHSATh XUMHYECKUe, (Quznueckue u
MaTeMaTHYEeCKUEe 3HAKU U CUMBOJIbI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh U MPEoOpa30BbIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEJCTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pacliO3HaBaHMs W 3alUTHl  WH(OpMauu,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH e HCTBUSIMM:

1) obmenue:

OCYIIECTBJIAITh KOMMYHHMKAllMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXKIaeMOW TEMBI
(yMeHHue 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS TIpeJIaraeMoi 3a7auu, yUUThIBATh UHTEPECH U COTJIIACOBAHHOCTD
NO3UIUHN APYTUX YYaCTHUKOB MAJIOTA WU JAUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpENCTBA OOIEHHS, MOHMMATh 3HAYECHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYaIHUM,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHHUs JAPYTUX JIIOACH, TMPOSBIATH YBAXHUTEIbHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOU dopme hopMyIUpOBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO M JOTUYHO W3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUTYATBHON
paboTel MpU  pemieHHWH  OWOJOTHYECKOW  MpoOJieMbl, O0OOCHOBBIBAThH
HEO0OXOIMMOCTh TPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOIEHCTBUS MPU PEIICHUN
y4aeOHOM 3a1a4H;

BBIOMpATh TEMATHKy W METOJ(bI COBMECTHBIX JEUCTBUI C y4€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA;

NPUHUMATh II€IM  COBMECTHOW JESTENhbHOCTH, OPTraHU30BBIBATH W
KOOPJIMHUPOBATH JIEMCTBUA MO €€ JOCTHIKCHHUIO: COCTABJIATH IUJIAH IEUCTBHM,



pacnpenensaTh poid ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYKIaThb pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJAJa M KAXKIONO y4aCTHHKA KOMaH[bl B
o0l pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHUBATh HUJEU C TO3UIMH HOBU3HHI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS [IJIsl BBISBICHUS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWUN IEJEeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUAX M MOCTYIKAX MO OTHOIICHHIO K KUBOW MPUPOJIC,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEIILHO OCYIIECTBIISThH MO3HABATENbHYIO I€ITeIbHOCTb, BBISBISAThH
poOJIeMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTeIbHON
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTaBISITh IUJIAaH pEIICeHHs NpoOJeMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JTUYHBIX MPEOUYTECHUN;

nenaTh  OCO3HAHHBIM  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparhb
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSABICHUIO HIUPOKOW 3PYIAUIINUA B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B AE€SATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HAaBBIKAMH  TIO3HABATENBHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHMWIA, UCTIOJIb30BaTh MPUEMBI pedICKCUN I OIICHKU CUTYaIlNH, BEIOOpa
BEPHOI'O pELICHNS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMAThH PEIICHHS MO HUX
CHUKEHUIO;



IIPUHUMATh MOTHBBI W AapryMEHTBl JPYTHX IpU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

OPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JIPYTUX IPU aHAJIU3€ pPE3yJIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTathl ocBoeHust nmporpamMmmbl COO mo O6uosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyeckue Juisi y4eOHOro mpeaMera
«buonorus» HaydHble 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBHI IO OCBOCHHIO,
UHTEpPIpEeTallid W TPeoOpa3OoBaHUI0 3HAHWUW, BUJIBI JESITEIHHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS U TMPUMCHECHUIO 3HAHUW B Pa3IMYHBIX YUEOHBIX
CUTyallusX, a TaKXe B pEalIbHBIX J>XU3HCHHBIX CHUTYaIUSAX, CBS3aHHBIX C
ouonorueil. B mporpaMMe mpeaMeTHbIE pe3yJbTaThl MPEACTaBICHBI MO ToJlaM
oOy4eHUsl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHUHU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OpPMHpPOBAHWU COBPEMEHHOW ECTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa U HAYYHOTO MUPOBO33PEHHS, O BKJIaJle POCCUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJOTHH, (YHKIIMOHATHHOM
IPaMOTHOCTH YEJIOBEKa JJI pElIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COAepKaHWE OMOIOTHYECKUX TEPMHUHOB W TOHATHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oiu3M (OOMEH BEIIeCTB W MPEBpAIlCHHE
SHEPIruM), romeocTa3 (CaMOperyJdlus), YpPOBHEBas OpraHu3alus >KHUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penponykuus), HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3JlaraTb OWOJIOTUYECKHE TEOpUHU (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTpaJIbHAs JOTMa MOJEKYJsSIpHOW Ouonorun), 3axoHbl (I.
Menpnens, T. Moprana, H. WI. BaBunoBa) u ydeHus (0 ueHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuid H. Y. BaBunoBa), onpeaensiTe rpaHUIlbl
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO TTO3HAHUS B OMOJIOTUU: HAOJIOICHHUE
Y ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHU3alus U MIPOBEJCHUE



OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISIBICHHC
3aBUCUMOCTH MEXIY HCCICAYEMBIMU BEIUYMHAMHU, OOBSICHCHHE IMOJYUYCHHBIX
PE3YJIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJICATh CYINIECTBCHHBIC IPU3HAKH BUPYCOB, KJICTOK IMPOKAPHOT
U JyKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB U NPEBPAIICHUS YHEPTUHU B KIIeTKe, (DOTOCHHTE3a,
TUTACTHYECKOTO M DHEPreTHYECKOro OoOMEHa, XEMOCHHTE3a, MHTO3a, MEiO03a,
OIUTOIOTBOPCHMS, Pa3MHOKCHUS, WHIUBHIYAIHHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HA C TEIbI0 O0CCICUCHHMs] OC30IaCHOCTH CBOETO 3J0POBbS M 3JI0POBbSI
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JOCTKEHUH COBPEMEHHOW OMOJIOTHU W OMOTEXHOJIOTHH JUIS palliOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJIEMEHTApHble TEeHETUYECKHWE 3a/Jadyd Ha MOHO- U
IUTUOPUAHOE CKpEIMBaHUE, CLEIJIEHHOE HACIIeJOBAaHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBaHUs JIJIs TIpeIcKa3aHus HACIeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOpPHBIE M MPAKTUYECKHE pabOThI, COOII0IATh
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3sIUYHBIX HCTOYHUKOB (CpeicTBa MaccoBOW HH(OpMaIuu, HAy4HO-
MOMYJSPHBIE MAaTEPUANTBI), STUYECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111ast 6MOTOTUYECKYI0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoasn | IIpakTuHyeck (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
ble padoThl ue padoThl
pecypchl
bubmmoreka [{OK
1 b 2 0.5
MONOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
MBBIE CHETEMBI I X Opranisatius https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIETKH 8 httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 IKHM3HEACATENBHOCTS KIETKH 6 ! https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 4 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIE
Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
n/n Bcero H3YYeHH s o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
I yeTBepTH
buosorus kak Hayka (2 yaca)
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 07.09.26 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA )KUBOUM TTpupoabl. [1.p.
5 Nel "Hcnosb30BaHu€e pa3inyHbIX METOIOB 1 05 14.09.26 bubnuoreka [IOK
NP U3y4E€HUH OUOJIOTUUECKUX ' o https://m.eds00.ru/863e6122
00BEKTOB".
7KusBble cuctembl M ux opranusamnus (1 gyac)
Buomornueckie CHCTEMBI, TIPOIIECCH U HX bu6mmoreka [JOK
3 1 21.09.26
U3yYeHHue https://m.eds00.ru/863e6564
XMMHUYeCKHI COCTAB U CTPOeHHEe KJIeTKH (8 4acoB)
4 XHUMHYECKUN cocTaB KJIeTKU. Boma u 1 28.09.96 bubmuoreka [JOK
MUHEPAJIbHBIE COJIU o https://m.eds00.ru/863e674e
bub6 K
5 benku. CocTtaB u cTpoeHHue OCIKOB 1 05.10.26 uommoreka T10
https://m.edso0.ru/863e6b72
depMeHThI — OUOJOTUYECKHE Bu6 OK
6 katanuzaropsl. JlaboparopHas paboTa Ne 1 0,5 12.10.26 nomorexa L

1 «3ydeHne kaTanuTHUECKON

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
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aKTUBHOCTH (pepMEHTOB (Ha MpHMepe
aMuIIa3bl WIM KaTajasbl)»

bu6mmoreka [{OK
7 Vrinesonsr. JI 19.10.26
HICBOABL. THIHHIAN https://m.eds00.ru/863e6870
II yerBepTH
bubmmoreka [{OK
8 HyxnennoBbie kucioTel. ATD 09.11.26
YIGICHHOBLIE KHEIOTE https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI U3y4EHHUs KIETKU. 16.11.12 bubnnorexa [JOK
Kierounas teopust o https://m.eds00.ru/863e6e88
KneTka kak menocTHas )KUBasi CHCTeMa.
10 . 23.11.26
CrpoeHune npoKapuoTHYECKOM KIETKH
CrpoeHne syKapuOTUHYECKOU KIIETKH.
JlabopaTtopHnas padota Ne 2 «M3y4ueHue
Patoprai p . 7 bu6mmoreka [IOK
CTPOCHHMS KJIIETOK PaCTEHUM, ’KUBOTHBIX,
11 UGB 1 BAKTCDHI TT0 MIKDOCKOMOM Ha 0,5 30.11.26 https://m.edso0.ru/863e6ff0
P P s P https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpEIiapaTax u ux
OTIMCAHUEY
KuzHeaeATeJIbHOCTh KJIeTKH (6 4acoB)
bu6mmoreka [JOK
12 OOMeH BemecTB (MeTab0IH3M 07.12.26
B ( ) https://m.edso0.ru/863e766¢
[Tnactrueckuii oOMeH. oToCHHTE3. bubmuoreka [JOK
13 14.12.26
XeMOCHHTE3 https://m.eds00.ru/863e7c98
14 DHepreTudecknii o0OMeH 21.12.26 bubmorexa HOK
https://m.edsoo.ru/863e7aae
buocunTes OGenka. Peakniun MaTtpuaHOTO
15 1 p 58.12.26 bubnuoreka [JOK

CHHTC3a

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
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III yeTBepTH

bu6mmoreka [{OK
16 H — 1
CKIICTOUHEIE (OPMBI KH3HH — BUPYChI https://m.edso0.ru/863e796e
KonTtponpsHast pabota o Temam:
. bubnuoreka [JOK
17 «XUMHYECKUI COCTaB U CTPOEHHUE 1 1

KIICTKI), «)KH?;HC}IC?ITCJ’H:HOCTB KICTKN»

https://m.edso0.ru/863e796¢e

PasmHo:xeHHEe U HHAUBUAYAJTbHOC PAa3BUTHE OPraHU3MOB (

5 yacoB)

JKuzHeHHbIN MK KIeTKU. [{enenue
kieTku. Muto3. JIlaboparopnast pabota No

bu6mmoreka [IOK

18 3 «HaOimronenne MUTO3a B KJIETKAX 1 0,5 httos://m.edsoo.ru/86367540
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
bu6mmoreka [IOK
19 DopMBI Pa3MHOKEHHUST OPTaHU3MOB 1 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bu6mmoreka [IOK
20 Meiios L https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJOBBIX
kierok. OmnogoTBopenue. JlaboparopHas
21 pabota Ne 4 «M3yueHue cTpoeHHS 1 0,5 bubmmorexa [IOK
https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1 bubmnorexa [IOK
https://m.eds00.ru/863e8436
HacsiencrBeHHOCTh M H3MEHYHBOCTH OPraHu3MoB (8 yacoB)
23 ['eHeTnka — HayKa O HACJIEICTBEHHOCTH 1 bubnuoreka [JOK

1 UIBMCHYHUBOCTHU

https://m.edso0.ru/863e86f2
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3aKOHOMEPHOCTH HACIEAOBAHUS

bubnuorexa [JOK

24 upusHaros. MororuGphysoe L https://m.edsoc];.[ ru/863e8878
CKpEIIMBaHUE

o5 JurubpunHoe CKpeuuBanue. 3aKoH 1 bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIEAOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHO€ Hacae10BaHUE TIPU3HAKOB.

JlabopaTtopHnast pabota Ne 5 «M3yueHue

26 pe3ynbTaTOB MOHOTUOPHUIHOTO U 1 05 bubnuoreka [JOK
JUTUOPUTHOTO CKPEUIUBAHUS Y ' https://m.edso0.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MHUKpOIIpenapaTax»

IV uverBepTh
I'enetnka moma. Hacnenmopanue bubmuorexa [JOK

27 1
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
MsmenunBocTts. HeHacencTBeHHas
M3MEHYUBOCTh. JJabopartopHas paboTa Ne

08 6. M3yuenne Mo uuKaImOHHOM 1 05 bubnuoreka [JOK
W3MEHYMBOCTH, TIOCTPOCHUE ’ https://m.edsoo.ru/863e8efe
BApHUAIIMOHHOTO PAJla U BApUATHOHHOMN
KpUBOI»

HacnenctBeHHas ”3MEHYHBOCTb.

29 JlaboparopHas pabota Ne 7. «Ananus 1 05 bubnnoreka [JOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8¢efe
MUKpOTpenaparax»

30 I'eneTuka yenoseka 1 Bubmmorexa LIOK

https://m.edso0.ru/863e8d78

Cenexkuus oprann3moB. OcHOBbI OHOTexHOJI0THH (4 yaca)



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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31 Cenekiuus Kak HayKa U IIpoLecc 1
32 Metoibl U JOCTUKEHHUS CENEKIINU 1 bubnuorexa [JOK
pacTEeHUU U KUBOTHBIX https://m.edso0.ru/863e9214
33 buoTexHosorus kak orpacib 1 bubnuoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9214
bubnuoreka [JOK
34 Peseps ! https://m.edSO(])_.I ru/863e9336
OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
npoBeps
e€Moro
pe3yJbTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 06pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHUM O MECT€ M POJU OHOJOTHH B CHUCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BHUTHE
ouosiornu; (QYHKIMOHAIBHOW TPAaMOTHOCTH 4YEJIOBEKa JJIsi pEIIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHue packpbIBaTh CoJiepyKaHuEe OMOIOTHUYECKUX TEPMUHOB U TOHATHUI:
KW3HB, KJIETKa, OPraHu3M; MeTa0b0n3M (0OMEH BEIECTB U MPEBPaICHUE
SHEPTHH ), TOMEOCTa3 (CaMOPETYIISAINS), YPOBHEBAsT OPraHU3aIs >KHUBBIX
CHCTEM, CaMOBOCIpOM3BEeHHE (PENpPOAYKIHs), HACICICTBEHHOCTS,

U3MEHYUBOCTD, POCT U Pa3BUTUC

YMenue uznaraTth OHOJNOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MmytarnoHnHas), 3akonbl (I. Mennens, T. Moprana, H.1. BaBmiosa) u
yuyeHus: (0 LEHTpax MHOroooOpasus U MPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii H.M. BaBunoBa), onpenensTh TpaHUIBI UX NMPUMEHUMOCTH K

KHUBBIM CUCTCMaM

YMeHue BiadeTh METOJaMH HAay4YHOI'0O IIO3HAHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIIMCAaHHC JKXUBBIX CHCTCM, IIPOLIECCOB H HBHCHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOIO OKCIICpUMCHTA,
BBIJIBUKCHUC 'MITOTE3bI; BHISIBJICHHUC 3aBUCUMOCTHU MCKAY UCCIICAYCMbIMU
BCINYHNHAMMU, 00BsCHEHHE MOJYUYCHHBIX PE3YJIbTATOB, HCIIOJIB30BaHHBIX
HAaY4YHBIX HOHHTHﬁ, TCOPI/Iﬁ U 3aKOHOB; YMCHHUC [CJIaTb BBIBOJbI Ha

OCHOBAHHHU IMOJTYUCHHBIX pe3y.]'IBTaTOB)

YMeHue BbIIEATh CYIECTBEHHbIE IPU3HAKA BUPYCOB, KIIETOK ITPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOUHBIX OpPraHU3MOB;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIECTB W IMpPEBpallleHHs] YHEPTUH B

KIICTKC, (pOTOCI/IHTe3a, IIaCTUYCCKOTO HU SHCPICTUYCCKOIO O6M€Ha,




XEeMOCHHTE3a, MMHTO3a, MeEH03a, OIUIOJIOTBOPEHHUS, PA3MHOXKECHUS,

WHJUBUAYAJIbHOIO Pa3BUTUS OpraHu3Ma (OHTOT€HE3)

YMeHne  NpUMEHATh  MOJYYCHHBbIE  3HAHWS  JUIi  OOBSICHEHUSA
OMOJIOTUUECKUX TMPOLECCOB U SIBICHUHM, IS MPUHITHS MPAKTUYECKUX
pelIeHnii B MOBCETHEBHON KHU3HHU B LENAX oOecriedyeHns 0e301macHOCTH
CBOETO 3JI0POBbSI U 3JI0POBbSI OKPYXKAIOIIUX JIOJEH, COOMIOACHUS HOPM
TPaMOTHOTO TIOBEACHHS B OKpY)KAlOUIeH MPUPOJHON cpesie; TOHUMAaHUE
HEOO0XOMMOCTH UCIIOJIH30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHH U

OMOTEXHOJIOT U JUIsl pallMOHATIBHOTO MPUPOI0TIOIb30BaAHUS

Ymenue peiaTtb BJIEMCHTAPHBIC TCHCTHYCCKHUEC 3ada4d Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CHCINVICHHOC HACJICAOBAHUEC, COCTaBJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA JJId IPEACKA3aHUs HACICAOBAHUA

MIPU3HAKOB y OPTaHU3MOB

YMeHue BBINOIHATD JIA0OpaTopHbIE U IMpakTHUYecKue paboThl, COOII0IAaTh

MpaBuJIa MpH padboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM

YMeHue KpUTHYECKH OLIEHHWBAaTh W HHTEPIPETHPOBATh HHGOPMAIUIO
OMOJIOTMYECKOTO COJIepKaHusl, BKIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS U3
pasnmuuHbiXx ucToYHUKOB (CMMU, HaydHO-TOMyNSIpHBIE MaTepHabl);
STHUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEA0BAHUN B ONOIOTHH, METUITIHE,

OMOTEXHOIOT MU

10

YMeHue co3aBaTh COOCTBEHHBIC NMHCHBMEHHBIC W YCTHBIC COOOIICHHS,
000011as OMOJIOTHYECKYI0 HH(POPMAIUI0 U3 HECKOJbKHX HCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 buonorus xak Hayka
11 buonorus — mHayka o >xuBoi mpupoje. Ponp Ouonoruu B (GopMHpOBAHUU

COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTtemMa OMOJIOTHYECKUX HayK




1.2

MeTo1bl T03HAHUS KUBOW IPpUPOIbl (HAOIIOIEHNE, SKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccudukaius, MOJAECIHMPOBAaHUE, CTaTUCTUYECKass o0paboTka

JTAHHBIX )

JKuBBIE cCCTEMBI 1 X opraHusanunsa

2.1

JXuBsie cucreMsl (OMOCHCTEMBI) KaK IpeaMeT n3ydeHus ouonorun. CBoicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU OpraHu3anu OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KIIETOUHBIMH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIN, OHMochepHbIi

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHMHYECKHE HIIEMEHTBI: MaKpOAJIEMEHTBHI,
MHUKpOd3JIEMEHThl. Boga W MuHepanbHble BemiecTBa. DOYHKIMU BOIBI U

MHHEPaJTBHBIX BEIIeCTB B KieTKe. [loanepkanne ocMoTHYeCKOTO Oaanca

3.2

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHUCIOTHI — MOHOMEpPBI OEIKOB.
He3zamenuMble ¥ 3aMEHHMbIE AMHUHOKHCJIOTHI. AMHHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYpbI O€IKOBOM MOJIEKYIbI (IEpBUYHAs, BTOPUYHASI, TPETUYHAS
U YeTBEpPTUYHAs CTPYKTypa). XUMHYECKHUe cBOWcTBa OenkoB. buonornueckue
dbyHKIIMHA OCITKOB.

depmeHTh — OnoJornueckne Katanu3aTtopbl. CTpoeHne pepMeHTa: akTHBHBIN
LIEHTp, cyOcTpatHas cnenuduunocts. Kodepmentsl. Butamuubpl. OTinuus

(epMEHTOB OT HEOPraHMYECKUX KaTATN3aTOPOB

3.3

VYrneBosl: MOHOCaxXapu/ bl (TIIIOKO3a, pu003a 1 1e30KCUpr003a), TucaxapHibl
(caxapo3za, nakTO3a) M MOJUcaxapuibpl (Kpaxmai, I[JIMKOTEeH, LEJUII0I03a).
buonoruueckue GpyHKIIUN yTriieBOIOB.

Jlunuapl:  Tpurimuepunsl, crepouabl, Qochomunuasl. ['mapodunbHO-
ruipopoOHbIe cBoiicTBa. buonornueckue ¢yHkiuu unuaos. CpaBHeHHE

YrieBo4o0s, OEIKOB U JIMIIKUI0B KaK HCTOYHHUKOB SHCPIruu

3.4

Hykneunosbie xucnorsl: JHK wu PHK. Hyxneorunsr — MoHOMeEpbI
HyKJIenHOBbIX kuciaoT. Ctpoenue u Qynkuuu JAHK. Crpoenue n ¢pyHkuuum

PHK. AT®: ctpoenue u GpyHKIHH

3.5

]_II/ITOJ'IOI"I/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl HN3YUYCHHS KIICTOK

3.6

Knerka kak nenoctHas xuBas cuctema. OO1ire NpU3HaKK KIETOK: 3aMKHYTas
HapyxHast MmeMmOpaHna, mosiekyasl JIHK kak renernueckuii ammapart, cuctema

cuHTe3a Oelka

3.7

Tumbl KieTok: »yKapuoTHyeckas M Hpokapuothdeckas. OcoOeHHOCTH
CTpOGHHUSI MpOKapUOTHUYECKOW KieTkH. Kierounas crTeHka OakTepuil.
CrpoeHue sykapuoTHUeCKOM KiI€TKHM. OCHOBHBIE OTJIMUMS DPACTUTENBHOM,

KUBOTHON M I'PUOHON KIIETKH




3.8

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIMKC, MX
¢ynkuun. [Tnasmarnueckas memOpana, e€ cBoicTBa U pyHKIMHU. LuTomnasma u
e opraHouapl. OHOMEMOpaHHbIE OPraHOM/IbI KIETKH: SHIOIIIa3MaTHYecKast
cetb (OIIC), ammapar T'onbmxu, nu3ocombl. [loayaBTOHOMHBIE OpPTaHOU/IBI
KJIETKW: MUTOXOHAPHH, TUIACTUIBL. [IporcX0okIeHrne MUTOXOHPUIA U TUTACTH]I.
Buner mactun. HememOpaHHBIE OpraHOUBI KIICTKU: PUOOCOMBI, KICTOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. qDYHKIII/II/I OpPraHonaoB KIICTKH. Bxorrouennst

3.9

Anpo — perynaropusiii 1ieHTp kieTkd. CTpoeHue sizipa: sjuepHas 000J0YKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEmECTB B KIIETKE

)KI/I?.HC)IGS[TGJ'H)HOCTB KIJIICTKHN

4.1

OOMeH BelecTB, WIM MeTaboau3M. AcCUMIIIALNSA (TUTACTUYECKUT 0OOMEH) U
JTUCCUMUIISALINS (SHEPTETHUECKUT 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTrabonau3Mma. Tumsl oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIA. Posb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHIUH SHEPTUU B KIETKE

4.2

®ortocunre3. CBeroBas U TeMmHOBasg (Qa3bl (QorocuHTe3a. Peaxiuu
dbortocunTeza. DddexTuBHOCTE GoTOCHHTE3a. 3HAUYCHHE (HOTOCHHTE3a ISt
KU3HU Ha 3emuie. BnusHume ycnmoBuid cpenbl Ha (DOTOCHMHTE3 W CHOCOOBI
MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XEMOCHHTE3UPYIONINe OaKTepuu. 3HaUCHHWE XEMOCHHTE3a IS

>KA3HM Ha 3eMiie

4.3

DHepreTUYeckuii oOMeH B KIeTKe. PacriernieHne BEIIECTB, BBIJCICHHE U
AKKyMYJIUPOBaHUE SHEPrUM B KJIETKE. ODTalbl YHEPreTHYECKOTO OOMeEHa.
I'mukonms. bposkenue u ero Bumbl. KucmopoaHoe okucieHre, Win KIETOYHOE

neixanue. DPGHEeKTUBHOCTh YIHEPTETHYECKOTO 0OMEHa

4.4

Peaknun  matpuuHoro cuHTe3a. ['eHetmueckas wuHpopmanms u JIHK.
Peanu3anus renerndyeckoid nHGOpMaAIUU B KJIeTKe. | eHeTHUeCKHii KO U ero
cBoiictBa. Tpanckpunuusi — wMarpuunbii cunre3 PHK. Tpancmsauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Pons pubocom B OnocuHTE3€

Oeka

4.5

Hexnerounsle opmel u3HU — BUpychl. Mcropust otkpeitust Bupycon (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nn pacreHuii, *KMBOTHBIX U YEIOBEKAa, BBI3bIBAEMbIE
BUpycamMu. Bupyc ummyHonepuuura uenoBeka (BUY) — Bo3Oyautens

CIINda. ITpodunakTika pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUN

PazmHoXeHUe 1 HHAWBUAYAJIIbHOC PAa3BUTUC OPIraHU3MOB




5.1

KrneTounslii 1UKI, WM SKU3HEHHBIM LUK Kietku. WHTepdaza m MHTO3.
[Ipoueccel, mporekatomue B uHTEpdase. Permkanus — peakuus MaTpUIHOTO
cuareza JJHK. Crpoenue xpomocom. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIMTUIONIHBIE W TalJIOMJHBIA ~ XPOMOCOMHBIE  HA0OpBhL.  XPOMAaTHBI.
[uronornyeckne OCHOBBI Pa3MHOXKEHUS W WHIMBUAYAIBHOTO Pa3BUTHUSA
OpraHNU3MOB.

Henenue xierku — murto3. Craguu murto3a. [Ipoueccel, npoucxonsniue Ha

PAa3HBIX CTAAUAX MUTO34A. bromorndeckuii CMEICII MUTO3a

5.2

®opMbl pa3MHOXKEHHSI OPTaHU3MOB: Oecriojioe U 1ojoBoe. Buasl Gecriosoro
pa3MHOXEHHS: JEJICHHE HAaJIBOE, TMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHMe, BEreTaTUBHOE  PA3MHOXCEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €I0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMIUS OT OECII0JI0TO.
Meiio3. Craguu menosa. IIporeccel, mpoucxoadiine Ha CTagusix Meio3a.
[ToBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbIci U

3HaYEHUE Mei03a

5.4

I'amerorenes — npoiiecc 06pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [1010BBIE
JKeJe3bl: CEMEHHUKU U ssnyHUKU. OOpa3oBaHHe U Pa3BUTHUE MOJIOBBIX KIETOK —
ramer (cmepMmaro3ouj, SWIEKIeTKa) — CHepMaToreHe3 H  OOTCHeE3.
OCOOCHHOCTH CTPOCHHS SHIEKIETOK M CcriepMaro3ou0B. OTuIoI0TBOpEHHE.

[Taprenorenes

5.5

WupuBunyaneHoe  pasButue  (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorene3). OTtambl SMOPHOHAIBHOTO PAa3BUTHS Y  IMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTpyJsius, opraHorenes. [locTamOpuoHaIBHOE
pa3ButHe. THUIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMPSIMOe
(mmurHOYHOE). BrnusiHME cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pactenmii. OHTOTE€HE3 IBETKOBOTO PACTEHHS: CTPOCHHUE

CCMCHH, CTAaIUHU PA3BUTHUS

HacnencTBeHHOCTh U MI3BMEHUYMBOCTD OpPraHnu3smMoB

6.1

Hpe;[MeT n  3aJa4u T CHCTUKH. HCTOpI/IH pa3dBUTHA T'CHCTHUKH. Bknan
pOCCHfICKHX n 3apy6e)KHBIX y‘IéHHX B PAa3BUTHEC I'CHCTUKHU. MeTo bl TeHETUKHU
(l"PI6pPI,Z[OJ'IOFPI‘-ICCKPII>i, HHTOFCHCTHHCCKHﬁ, MOJ'ICKyTIHpHO'FCHCTI/I"IeCKI/II\/’I).
OcHOBHBIC TeHETHYECKUE MOHATHS. [ eHeTHUecKas CHUMBOIJIMKA, UCTIOJIb3yEMast

B CXE€Max CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMCpHOCTI/I HacJICAOBaHUA IMMPU3HAKOB, YCTAHOBJICHHBIC I'. Mengenem.

MoHorubpuaHoe CKpeluBaHue. 3aKoH eIUHOOOpa3usi THOPHIIOB MEPBOTO




nokojeHus. [lpaBuwio JOMUHUpOBaHUS. 3aKOH PACIICIICHUS MPU3HAKOB.
I'unioresa uncroTel ramet. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpumHoe cKpemrBanre. 3aK0H HE3aBHCUMOTO HACIIEIOBAHUS PU3HAKOB.
[utoreneTnyeckne OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUA. AHAIU3UPYIOIIEEe
cKpemnBaHue. VICHoOJIb30BAHME  AHAIM3HUPYIOIIETO  CKPCIIMBAHUS  JUIS

OTIpEe/IeNIEHUs] TEHOTHUIa 0CO0U

6.3

CuernienHoe HaciieoBanue npusHakos. Padora T. Moprasa 1o cuernjieHHoMy
HaclleIoBaHUI0 TeHOB. HapymieHne cuemseHus TEeHOB B pe3yibTare
KpPOCCHUHIOBepa. XPOMOCOMHAsl TEOpHsl HACIEACTBEHHOCTH. I'eHeTHueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE ONIpeeIeHHE Mojaa. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporameTHbie opranusmsl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C ITI0JIOM

6.4

HsmenunBocTh. Bubl N3MEHYNBOCTH: HEHACIICACTBCHHAS M HACJICICTBCHHAS.
Ponp cpempl B HEHAcneICTBEHHOM W3MEHYMBOCTH. XapaKTEpUCTHKA
MO (DUKAITMOHHOW M3MEHYMBOCTU. BapuarmoHHBIA Pl ¥ BapuUalMOHHAS
kpuBas. Hopma peakuun npuszHaka. KoauyecTBEHHbIE M Kauye€CTBEHHbIC

MIPU3HAKK M ©X HOpMa peakiuu. CBoricTBa MOIM(UKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiaM TeHOTHNMYECKas, W3MEHYMBOCTh. KomOuHaTHUBHas
M3MEHYUBOCTh. Mei03 W TOJIOBOM TIpollecC — OCHOBa KOMOWHATUBHOM
W3MEHYUBOCTH. MyTalMoHHas W3MEHYUBOCTh. Kitaccudukanus Mmyrtaruii:
TeHHbIE XPOMOCOMHBIE, Te€HOMHbIe. YacroTa U TPUYMHBI MYTalHi.
Myrarenssle ¢GakTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HACIIEICTBEHHOU

n3MeHunBoctd H.U. BaBuioBa

6.6

I'enetnka denoseka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETHKH
YeJioBeKa: reHealorNYEeCKUH, OJIM3HELOBBIH, LIUTOT €HETHUUYECKUH,
OMOXUMUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne
IeHOTHIIA: IOJHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE
¢ nomouisto [11P-ananuza. HacnencrsenHble 3a001€BaHus YETIOBEKA: T€HHbIE
Oone3Hy, OOJE3HM €  HACIEICTBEHHOW  IPeapacroJIOKEHHOCTHIO,
XpoMOocoMHbIe  Oone3Hn. ComaThyeckue U T'eHEepaTUBHBIE MYTaIUH.
[TpunHnunsl 310poBoro o6pas3a >KU3HM, JUATHOCTHKH, NPO(PUIAKTHKH H
JIeYeHHsI TeHETUYECKHUX Oosie3HeH. MeuKo-reHeTHIeCKOe KOHCYIbTUPOBAaHHUE.
3HaueHUE MEIUIUHCKOM TE€HETUKM B NPEIOTBPALICHUM U JICYCHUH

FeHEeTHYECKUX 3a00JIeBaHUN YeI0oBeKa

CCJ'IGKL[I/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTUH




7.1

Cenekuus Kak Hayka U MPOIECC. 3apOKJICHUE CENEKIMH U JOMECTHKAIUSL.
Yuenne H.M. BaBunoBa o MEHTpaxX MPOUCXOXKICHHUS W MHOTOOOpa3us
KyJAbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKIACHHUS ITOMAIIHUX >KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MacCOBBI M MHIUBHUIYaIbHBIN OTOOPHI B
CEJIEKLIMM pacTeHUH U KMBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoicTBeHHOE
CKpelrBaHue — MHOpuAMHT. Yucras nuHug. CKpellMBaHUE YHCTBIX JIMHUM.
l'erepo3uc, wnmu rubpugHas cuna. HepojacTBeHHoe CKpeluBaHuEe —
ayropuaunr. OtnanéHnas ruOpuamszanus U e€ ycnexu. VckyccTBEHHBIN
MyTareHe3 M IOJIyu€HUe MOJIUIUIONI0B. JloCTMXKEHUs CeleKIMH pacTeHuH,

JKUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buorexHonorust kKak oTrpacib HpOU3BOACTBA. ['€HHAas MH)KEHepHus. DTarlbl
co3ganust pekomOuHantHoM JIHK u Tpancrennsix opranusmoB. Kierounas
uxeHepusa. Kietounsle KyabTypbl. MHUKpPOKIOHAIbHOE Pa3MHOKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKUE U ATHYeckue npobiembl. MO — reHetnyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI
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