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HOACHUTEJIBHASA 3AITMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY JIJIsi
ompeNesieHus] TOAXOAOB K (POPMHUPOBAHUIO COJEpKAHUSI YUeOHOro mMpeaMeTa
«buonorus»  cocraBwin: KoHUentyaiapHble nosoxeHus PI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIEH, COJIepKaHUsl, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUI
K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB, MOJIOXKEHUSI 00 OOIIUX LENSIX U MPUHIUIAX,
XapaKTEePU3YIOIIMX  COBPEMEHHOE COCTOSSHHE CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanuss B Poccuiickoit denepanniu, a Takke IMOJIOXKEHHUS O CHenuduke
Ouosioruu, €€ 3HAYECHWM B TIO3HAHWM IKUBOW TMPUPOABI U  OOECIECUCHUH
CYILIECTBOBAaHMs ueoBedeckoro obmiectBa. CoOrjlaCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBI 110 OMOJIOTHU U €€ CTPYKTYypA.

[IporpamMma mo 6uosioruu Ja€T MpeACTaBICHHUE O IHENsIX, 00 00IIel cTpareruu
0o0y4eHUs, BOCIIUTAHUS ¥ PA3BUTHS O0YUYAIOIIMXCS CPEICTBAMU y4eOHOTO MpeaMera
«buonorusy, onpeaenser ob0s3aTeIbHOE MPEIMETHOE COJEepKaHUE, €ro CTPYKTYpY,
pacrpeneneHue 1o pasleliaM U TeMaM, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3y4YeHHUs y4yeOHOTO MaTepualia ¢ yu4éTOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3ell, JIOTMKM 0Opa3oBaTelIbHOrO  MPOIECCa, BO3PACTHBIX OCOOEHHOCTEU
00yJaronuxcsi.

B mporpamme mo 6M0J0THN TakKe YYUTHIBAIOTCA TPEOOBAHUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJAMETHBIM M MPEAMETHBIM pe3ylibTarTaM OOy4YeHHs B
(bopMHUPOBAaHUU OCHOBHBIX BUJOB yueOHO-TIO3HABATEIBHOW NESITENbHOCTH/y4eOHbIX
JENCTBUIN 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mo Guonorun (10—11 kmaccel, 6a30BbIli YpOBEHb) pean30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B M3y4Y€HMH OWOJOruu, Onaromapss 4emMy B Hel
IPOCMAaTPUBAETCS  HAMPABICHHOCTh HAa  Pa3BUTUE 3HAHMUM, CBSI3aHHBIX C
(dbopMHUpPOBAaHNEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIECHHOCTHBIX OPUEHTAIIUM
JUYHOCTH, HKOJIOTHYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0pOBOM 00pa3e >KU3HH
1 OEpeKHBIM OTHOIICHUEM K OKpYyXKaroliew mpupoaHou cpene. [loatomy Hapsmy c
HU3ydeHHeM OOIEeONOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CHUCTEM pa3HOr0 PAaHTa M CYUIHOCTHM OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB B
IporpaMMe Mo OMOJIOTHH YJIeJIEHO BHUMAHUE HCMOJb30BAHUIO TOJYYEHHBIX 3HAHHM
B I[IOBCEIHEBHOM JKMU3HU MJi1 pEUIEHUs MNPUKIAJAHBIX 3a/Jad, B TOM YHCIHE:
MpOo(UIIAKTUKN HACIEACTBEHHBIX 3a00JE€BaHUN YEIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAHUSI SKOJOTMYECKH II€JIeCOO00Pa3HOro MOBEACHUS B
OKPY’KAIOIIEH MPUPOJIHOM Cpejie, aHaau3a BIWSHUS XO3SMCTBEHHOW NESATEIBHOCTH
YeJOBeKa Ha COCTOSHHE MPHUPOJHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CHUIICHHE
BHUMAaHMS K TPUKIAAHOW HANPABICHHOCTH Yy4yeOHoro mpeamera «buomorus»
MPOJIMKTOBAHO HEOOXOJUMOCTBhIO O00ECHEUYEHUs YCIOBUM Ui pEUIEHUs OJIHOM W3



aKTyaJIbHBIX  3a/Jad  I[IKOJBbHOTO  OWOJOrMYEeCcCKOro oOpa3oBaHHUs, KOTOpas
npeanoiaraer (OpMUPOBAHHE Yy OOYYaAIOIIMXCS CHOCOOHOCTH aJanTUPOBAThCS K
M3MEHEHUSIM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHE CpeAHEro OOIIero 00pa3oBaHMs 3aHUMAET BaXKHOE MECTO.
Ona obecneunBaeT (OPMUPOBAHUE y OOYUYAIOMIMXCS MPEICTABICHUN O HAy4YHOU
KapTUHE MHUpa, pacmupsieT W o0000maer 3HAHMS O JKMBOM mpupoae, eé
OTJIUYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3alid W HBOJIIOLUHU, CO3HAET
YCJIOBHS JJIsI: TIO3HAHUS 3aKOHOB YKUBOU MPUPOIbI, OopMUpoBaHUs PyHKIIMOHATEHON
IPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pa3a >KM3HHU, 3KOJIOTHUYECKOIO
MBIIICHHS, IIEHHOCTHOTO OTHOIICHUS K KMBOUW MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TaKXKe JUIsl PEIIeHHs] BOCIUTATENIbHBIX U
Pa3BHUBAIOILIUX 3a/1a4 CPEHEro 00IIero 00pa3oBaHus, COLMAIU3AIMN 00yJatOUIUXCsl.
Nzyuenue Oounoaoruu o0ecreynBaer yCIIOBUSA TSt dbopmupoBaHus
UHTEJUICKTYalbHbIX,  KOMMYHHMKAIIMOHHBIX YW  WH()OPMAIIMOHHBIX  HABHIKOB,
ACTETHUYECKOM KYJBTYpbI, CIIOCOOCTBYET MHTErpallMd OHOJIOTMYECKUX 3HAHWM ¢
PEACTaBICHUSAMH U3 JPYTrUX Y4eOHBIX MPEIMETOB, B YaCTHOCTU, (PU3BUKU, XUMUU U
reorpaguu. Ha3BaHHBIE TOJNIOKEHUS O TMpeJHA3HAYEHUH Y4YeOHOro mpenMera
«buonorus» cocTaBUJIM OCHOBY JJIA OMNpENEICHUs TMOAXOJA0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEPKaHUs, MPECTABICHHOrO B IPOrpaMMe 10 OMOJIOTUH.

Ot6op conmepxanusi yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBJIIEH C TMO3MIMK KYyJIbTYpOCOOOpPa3HOro TMOJX0Ja, B COOTBETCTBHH C
KOTOPBIM OOy4aromiyecs: JOJKHbl OCBOUTh 3HAHHMS W YMEHHS, 3HAUMMbIE [JIs
dbopMupoBaHus 00IIEH KyJIbTYphl, ONpPEAESIONe aIeKBATHOE OBEACHUE YEIOBEKa
B OKpY)Kalolled NpUpOIHON cpene, BOCTpeOOBAHHBIE B IMOBCEJHEBHOW >KU3HH U
PaKTUYECKON aesaTeabHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HAHHMK 3aHHMAloT
AJIEMEHTBl  COJIEP)KaHMs, KOTOpbIE CIyXKaT OCHOBOM i (HOpMHUpPOBaHHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U [IEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3allUd  OUOJIOTUYECKOTrO
o0pa3zoBaHMsL.

CTpyKkTypupoBaHHE CoOAEpX)aHUs y4eOHOro wmaTepuaia B TPOrpaMMe TI0
OMOJOTUM  OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX >KMBOM MPUPOABL, O €€ ypOBHEBOW OpraHu3aluud U
HBOJIIOIIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buoiorus»
BBIJICJIEHBI CIEAYIOUIUE coJiepxKaTeiabHble JTUHUM: «buonorus kak Hayka. Mertoabl
HAay4YHOTO mMO3HaHMs», «Kierka kak Owonmormyeckas cuctemay, «OpraHm3m Kak
Oounonornyeckas cuctema», «CucreMa W MHOrooOpasWe OPraHMYECKOTO MHPay,
«IBOTIOLMS )KUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYyYalomMMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU



OpraHU3alMy KUBBIX CUCTEM PA3HOI0 paHra U MpUOOPETEHUE YMEHHUIN UCTOIb30BaTh
ATU 3HAHMS JJI1 TPAMOTHBIX JIEUCTBUN B OTHOUIEHUU OOBEKTOB KUBOW MPUPOJBI U
pelIeHUs pa3INUHbIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1nenu uzydeHus ydeOHoro mnpeamera «buonorusi» Ha 0a3zoBOM
ypOBHE 00€CTIEUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYaIOIIUMUCSI CHUCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPUsX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWJIaX, CIYXKalluX OCHOBOMU
st GOpMUPOBAHUSL TPEACTABICHUNA O €CTECTBEHHO-HAyYHOU KapTHHE MHpa, O
METOJlaX HAay4YHOTO TMO3HAHUS, CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX >KHBBIX
CHUCTEM PA3HOTO YPOBHS OpPraHU3aIMH, BBIJAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIUXCS TO3HABATENIBHBIX, HHTCIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTENW B MPOIECCE aHalu3a JaHHBIX O MYTSAX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3TJSJ0B, MJIEM W TMOJAXOJ0B K HM3YYCHHUIO J>KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHE y oOOydammmuxcs oO0mmed KyJabTypbl, (QYHKIHOHATBHOU
IPAMOTHOCTH, PA3BUTHE YMEHHU OOBSICHATh W OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MUpa >KMBOW NPHUPOJBI HA OCHOBAHWU 3HAHUU U OIBITA, OJYYCHHBIX NMPU U3yUYECHUH
OMOI0THY;

dopMupoBanue y oOydYaromMxcs YMEHHUH WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JNESITEIbHOCTH YeJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOT0 OTHOUIECHUS K HEM, COOJIIONEHUS] STUYECKUX
HOPM TP MPOBEJICHUU OMOJOTUUECKUX UCCIIEIOBAHMIA;

OCO3HAHHE IICHHOCTH OWOJIOTUYECKHX 3HAHWM MJis TIOBBIIMICHUS YPOBHS
HKOJIOTHYECKOUN KYIbTYPHI, 1 POPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHUM W YMEHHUM B IOBCETHEBHOW >KU3HM IS
OLICHKU IOCJEACTBUM CBOEH AEATEIIBHOCTH 10 OTHOIIEHUIO K OKPYXKaroLIeW cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE U COOJNOJeHNEe Mep MPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpemgnero o6miero oOpazoBanusi «buonorus», wu3ydaemass Ha
0a30BOM ypOBHE, SBJISETCS O0s3aTENbHBIM Y4YEOHBIM TMPEIMETOM, BXOJIAIIAM B
cocTaB npeaMeTHON obsacTu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

s u3ydenus: OMoaoruv Ha 0a30BOM YpOBHE CpEHEro oO0Iero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIAEPKXAHUE OBYUYEHUA

10 KVIACC

Tema 1. Buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU Haykamu, ¢uiocodueil, 3TUKOW, 3CTETUKOH U IpPaBOM.
Ponb O6uonoruu B GopMHUpPOBAHUU COBPEMEHHOM HaydHON KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TTO3HAHMS KUBOW MPUPOJLI (HAOIIOJEHNE, DKCIIEPUMEHT, OIKCAaHUE,
U3MEpeHue, Kiaccuukarus, MoJeIupoBaHue, CTaTUCTUYECKass 00pa00OTKa TaHHBIX).

JdemoHcTpanuu:

IToptperst: Y. dapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS KUBOUW MPUPOIHI.

JlaGopaTopHble ¥ IpakTUYeCKHEe PadOThbI:

[Ipaktuueckas pabora Ne 1. «lVcrmonb3oBaHME pa3IHYHBIX METOJOB IMPHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbI U MX OPraHU3aIuA.

Kubie cuctemMbl (OHMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouosioruu. Orauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM M MX pa3HOOOpasue. YPOBHHM OpraHu3alliu OHOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIMA, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYISLIMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OUOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JleMoHcTpanuu:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3alluU
KUBOU MPUPOIBI».

O6opynoBanue: Mojeab MoJiekystsl JITHK.

Tema 3. XuMHU4YecKHI COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XHMHUYECKUE DJIEMEHThI: MAaKPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMM BOABI W MHUHEpPAJIBHBIX BewlecrB B KieTtke. llomnep:kanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHumble U 3aMEHHMbIE AMUHOKUCIOTHL. AMHWHOKHUCIOTHBII COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOM  MOJEKYyJbl (MEpBUYHAs, BTOpPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTYypa). XUMHUECKHE CBOICTBA OenkoB. buonornueckue GpyHkuuu
OeKOB.



depmeHThl — Ouosiorndyeckue katanuzatopbl. CTpoeHHe (pepMeHTa: aKTUBHBIN
LHEeHTp, cyocTpatHas cneuuduyHocts. Kodepmentsl. Butamunbsl. Otauuus
(hepMEHTOB OT HEOPTaHUUYECKUX KaTalu3aTOPOB.

VYrneBoabl: MOHOcaxapuibl (TJIIOKO3a, pub03a U JAe30KCUprodo03a), Aucaxapujibl
(caxaposa, JlakTo3a) W ToJMcaxapuabl (Kpaxmayi, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununer:  Tpurnuuepuasl,  Gochonunuasl, crepouasl. ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue Gpynkuun unuaoB. CpaBHEHUE YTIICBOJIOB,
OCJIKOB U JTUMTUJ0B KaK UCTOYHUKOB YHEPTUH.

HyxnennoBele kucnotel: JHK wu PHK. Hykneotuner — MoHOMEpHI
HyKJIeruHOBbIX KHUCIOT. Ctpoenue u pynkiuu JIHK. Crpoenmne u ¢ynkuum PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[Mutonorus — Hayka o kieTke. Kierounas Teopusi — nmpuMep B3anMOJICHUCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Kinerka kak menoctHas kuBas cucrema. OOIIyMe MpU3HAKU KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekysbl JIHK kak renernueckuil anmapar, cucTeMa CHHTE3a
Oernka.

Tunel KJIETOK: dyKapuoTHYeCKas U mpokapruotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckod  kimeTku.  Krnerounas  creHka — Oakrtepuit.  CTpoeHue
AYKapHOTUYECKOHN KiIeTKH. OCHOBHBIC OTIUYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOI
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIMKC, HX
¢ynkuu. [Inazmaruueckas memOpaHa, e€ cBoicTBa u ¢yHKuuu. [luromnazma u eé
opraHounipl. OnHomemOpanHble opraHouasl kietku: OJIIC, ammapar [Nombmxu,
nu30coMbl.  [lomyaBTOHOMHBIE OpraHOMABl KJIETKA: MUTOXOHJIPUU, IUIACTHBL.
[IpoucxoxaeHne MHUTOXOHAPHWN U TuIacTUA. Buael miactua. HememOpaHHBIC
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOYHBIN IIEHTP, LIEHTPUOIHU, PECHUYKH, KI'YTUKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

Snpo — perynsTopHblii 1eHTp KieTku. CTpoeHme siapa: siaepHas 000J0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Jnarpammbl: «PacnipeneneHne XMMAYECKUX 3JIEMEHTOB B HEXKMBOW IIPUPOJIECY,
«PacmpenieneHrne XMMHYECKUX SJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuuet u cxembl: «llepuonndueckass TabnWIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MOJIEKYNbl BOJbI», «brnocunTes Oenka», «CTpoeHrHe MOJEKYJIbl OeKay,
«Ctpoenne depmentay, «HyknennoBwsie kuciaoThl. JJTHK», «CtpoeHne MomeKysibl



AT®», «CTpoeHHE 3>YKapUOTHYECKOM KIETKH», «CTpOEHHE XWBOTHOW KIIETKH»,
«CTpoeHHE pacTUTEIBHON KIETKW», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKU»,
«CTpoeHue sapa KIETKN», «YTIIEBOABDY, «JIUmuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHUE JJid MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUN, OKCIEPUMEHTOB, MUKPOIPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M IpaKkTUYEeCKHEe PadOThbI:

Jlaboparopnasi pabora No 1. «M3ydyeHue KaTAIUTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas padota Ne 2. «3yueHue cTpoeHUs KJIETOK PACTCHHH, )KUBOTHBIX
U OakTepuid 1MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUE.

Tema 4. 7/KuzHenesiTeIbHOCTDH KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. AcCUMWIAIUS (TJIACTUYECKU OOMEH) U
JTUCCUMWIIISIITUSL  (QHEPreTHYeCKUuii oOMEH) — JIB€ CTOPOHBI €JAMHOr0 Iporlecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB M HDHEPIHMM B TOHUMAaHUH
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Pons GpepmeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CBeroBast 1 TeMHOBas (a3bl porocuHTe3a. Peakiuu Gorocunresa.
O¢ddextuBHocTh QorocuHTe3a. 3HadeHHe (OTOCHHTE3a A JKU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha  (POTOCHMHTE3 U CIOCOOBI  TMOBBIIMICHUS — €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTE3. XEeMOCUHTE3UpYyIolire OakTepuu. 3HAUYE€HHWE XEMOCUHTEe3a ISt
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KieTKe. PaciieruieHue BeIecTB, BBIIACICHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KIETKE. DTalbl SHEPTeTUYECKOro oOMeHa. [ mukonms.
bpoxenune u ero Buabl. KuciopogHoe OKHCIEHHE, WU KJIETOYHOE JIBIXaHUE.
OxucnutenbHoe pochopunupoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniun martpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JIHK.
Peanuzanus reHernyeckod wuHOpManUMu B KIETKE. [ €HETHMUECKH KOI W €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuHte3 PHK. Tpancnsuus — Ouocunres
Oenka. Orambl TpaHchsuuu. KommpoBanue aMuHOKHCIOT. Pombs pubocom B
OouocuHTese Oenka.

Heknetounsie hopMmbl xu3Hu — BUpYchl. McTopust oTkpeiTusi BupycoB (. U.
NBanoBckuii). (OCOOEHHOCTM CTPOEHUS W JKU3HEHHOIO IMKJIa BHUPYCOB.
Bbakrepuodaru. bone3nu pacTeHui, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMM.
Bupyc mmmynonedummra uenoBeka (BUY) — Bo3Oymutens CIIWla. OG6patnas
TPAHCKPHUIIIHS, peBepTa3a U uHTerpasa. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3200JIEBAHUN.



JdemoHcTpanuu:

Ioptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl U cxembl: «Tumbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTrueckuii oOMen», «Xioporacty, «®Potocuntes», «Ctpoenune JIHK»,
«Ctpoenue u (QpyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HEeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM Uk Bupyca CIIM/a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monenu-aniuukanuu «Yasoenue JHK u Tpanckpunumsy,
«buocunres Oenkay, «CTpoeHue KIETKU», MoJielb cTpykTyphl JTHK.

Tema 5. Pa3MHoKeHNe U MHAUBUIYAJTBHOE PAa3BUTHE OPTAaHU3MOB.

Knerounwlii 1muki, wiv >KU3HEHHBIM WK KieTku. WHTepdasza u MUTOS3.
[Ipomecchl, mpoTekaromue B uHTepdaze. Pernukaruss — peakiuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIA HabOp — KapHOTHIIL.
JIuTIIOuIHBINA M TaTIONAHBIM XpOMOCOMHBIE HAOOphl. XpomaTuasl. [{utonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIBHOTO Pa3BUTHSI OPraHNU3MOB.

Jenenne knetku — muto3. Craguu mutosa. Ilpomecchl, mpoucxoasuive Ha
Pa3HbIX CTAJUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIH KIETKU — arloNTO3.

dopMbl pa3MHOXKEHHUS OPTraHU3MOB: Oecrojoe W MmojioBoe. Bumbl 6ecroioro
Pa3sMHOXKEHMSA: JICJICHUE HAJBOE, IIOYKOBAaHME OJHO- U  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BETeTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIOHUPOBAHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIUYHSI OT OECIIONOTO.

Meito3. Cragun wmeiosa. Ilpoiecchl, mpoucxoAsiide Ha CTaausx Menosa.
[ToBenenue xpomocoM B Meo3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIC
JKEJe3bl: CECMEHHUKH U sndHuKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cmepMarto3ou, SUIEKIETKA) — criepMaTorenes u oBoreHes. OcoOEHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMato3ouoB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe  pa3BuTHe  (OHTOTE€HE3).  OMOpPHOHAIBHOE  Pa3BHUTHE
(omOpuorene3). OTtanbl AMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX >KHBOTHBIX:
IpoOsieHrne, TacTpyysiius, opradHoreHe3. I[locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHSL: IPSMOE, HENPsIMOE (JIMUYMHOYHOE). BriusHue cpeabl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:



Tabmuupl u  cxembl: «@POpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoiiHOe
OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BereratnBHOE pa3sMHOXKEHUE
pacteHuity, «Jlenenue kietku 6akTepuit», «CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHue
xpoMmocombl», «Knerounei muki», «Pemmukanuma JHK», «Mwutos», «Meiosy,
«IIpsiMoe u HenmpsiMoe pa3BUTHE», «['aMeTOreHe3 y MJIEKOMUTAIOUIMX U YEIIOBEKay,
«OCHOBHBIE CTaJIUA OHTOT'E€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30U 1Bl
MJICKOTIUTAIOLIETO», <«SIMIIEKIIeTKa MIIEKONUTAIomEro», «KapruokuHe3 B KIIETKax
KOpEIIIKa JyKa», MarHUTHasg MoJAelb-anmuinkamnus «Jlenenue knetku», moaens JHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble M IpaKkTUYeCKHe PadOThI:

Jlaboparopnass pabora Ne 3. «HabGnrogenue muTo3a B KIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «M3ydeHune CTpOCHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpoTnpenaparax.

Tema 6. HaciieACTBEHHOCTh U H3MEHYMBOCTH OPraHNU3MOB.

IIpenmeT u 3agaun reHeTUKU. VIcTopusi pa3BUTUSI TEHETUKU. Posib IMTOJIOTMU U
SMOPHOJIOTUU B CTAHOBJICHWU T€HETUKH. BKIag pocCHICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE T'CHETHKU. MeTOAbl TeHETUKH (THOPUIOIOTHUCCKUN, ITMTOTCHETHICCKUM,
MOJIEKYJISIPHO-T€HETUUECKUi). OCHOBHBIE TE€HETHYECKUE TMOHATHUS. | eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpEIBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS NPHU3HAKOB, yCTaHOBIEHHbIE [. MeHaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €IWHO-00pa3us TUOpHUIIOB  MEPBOTrO
nokosieHus. [IpaBuiio JOMUHUPOBaHUA. 3aKOH pacUICIUIEHUsl MpU3HAKoB. ['mumoresa
gucToThl raMeT. [loJHOEe ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBAaHUS MPU3HAKOB.
[{uTorenernyecknue OCHOBBI ~JTUTHOPUIHOTO CKpEIIMBAHUS. AHAIM3UPYIOIIEE
ckpeluBaHue. Vcnonp30BaHUE aHATU3UPYIOMIETO CKPEUIMBAHMS [UJIsI ONPE/ICIICHUS
TFE€HOTHUIA OCOOU.

CuermienHoe HacienoBanue npusHakoB. Pabota T. Moprana mo crerjieHHOMY
HaCJIEIOBAaHUIO T€HOB. Hapylenue cuenieHns reHoB B pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJIECICTBEHHOCTH. | €eHeTHuUeCKre KapThl.

I'enetuka mona. XpoOMOCOMHOE OMpeNeNieHHE Moja. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOrameTHele M reTeporaMeTHble OpraHu3Mbl. HacnmenoBanue
MPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.

N3menunBocTh. BUapl M3MEHUMBOCTH: HEHACJEACTBEHHAs] W HACJICICTBCHHAS.
Ponb cpenbl B HEHACJEACTBEHHOU U3MEHYUBOCTHU. XapakTepucTuKa
MOAU(PUKAIMOHHON M3MEHYMBOCTH. BapuannoHHBIA psii ¥ BapHAIlIOHHAST KPUBasl.



Hopma peakuuum npusnaka. KoanyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKHA U UX HOpMaA
peakuuu. CBoiicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, WM TeHOTUIMYECKAs, W3MEHYUMBOCTh. KomOuHaTHBHAas
W3MEHYMBOCTh. Melo3 U© TMOJIOBOM Mpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTU. MyTalimoHHass u3MeHYuBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuUYMHbBl MyTaruil. MyTtareHHbie (aKTOpBhI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciIeACTBEeHHOW n3MeHunBocTy H. 1. BaBunosa.

BuesnepHas HaclieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enernka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TE€HETHKH
YeJIOBEKA: T'CHEAJIOTHYCCKHUI, OJIM3HEIOBBIM, IMTOTCHETHYCCKUM, OMOXMMUYCCKHI,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpeMeHHoe onpeAeeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTHUIUPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacnencrBeHHbie 3a001eBaHusI YeOBEKa: TeHHbIE 0OJIe3HU, 0O0JIE3HU
c HACJIEICTBEHHOU MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE 0oJe3HH.
Comatnueckue u reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIBI
3I0pOBOTO 00pasza KU3HH, JUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUS] TCHETHYCCKUX
Oose3Hed. MeauKo-TeHeTUYECKOe KOHCYJIBTHPOBAHME. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHMI YeJI0OBEKa.

JdemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3z, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PacUICIUVIEHUSI U €ro HUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «Jurubpunnoe ckpemmBanuey, «l{uTomorndyeckrue OCHOBBI AUTHOPHUIHOTO
CKpemuBanus», «Menos3», «B3auMmonencTBHE aJUICNBHBIX T€HOBY», «l'eHeTnueckue
KapThl PacTEHUM, JKUBOTHBIX U 4eNOBeKa», «[eHeTHka Mmoja», «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CUEIUICHHOro ¢ moJioM», «KapuoTumel 4denoBeka M KUBOTHBIXY,
«Bunel m3aMmeHUMBOCTHY», «MoaudukanrmoHHas HW3MEHUHMBOCTHY, «HacnemoBaHnue
pesyc-dakropa», «'eHeTuka rpymm KpoBuy», «MyTarmoHHass ”3MEHUYHUBOCTHY.

O6opynoBanue: MojAeNu-anUIMKaud  «MOHOTHOPUIHOE  CKpEUIUBAHUE,
«Hemonxnoe  momuHMpoBanue», «Jlurmbpumnoe ckpemuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOT M MHKporpemnapat «/po3odunay (Hopma, myTtanuu Gopmsl
KPBUIbEB M OKPACKH Tefa), repbapuii «I"opox moCceBHOM.

JlaGopaTopHblie M IpaKkTUYECKHE PAdOThI:

Jlaboparopnasi pabora No 5. «M3ydyeHue pe3yabTaToOB MOHOTHOPUIIHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HIIBI Ha TOTOBBIX MUKpOTIpEnapaTax».

JlaGopaTtopnasi pa6ora Neo 6. «3yueHue MoaubUKAIMOHHON H3MEHUYHUBOCTH,
MIOCTPOEHUE BAPUALMOHHOTO Psila U BAPUALIMOHHON KPUBOI.



JIaGoparopnast pabora Ne 7. «AHanu3 MyTtauui y Apo30(uiabl Ha TOTOBBIX
MHKPOIIpEnapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHHe U aHATIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpoLecC. 3apOKICHHUE CEJIEKUUMU U JOMECTHUKALUS.
VYyenune H. 1. BaBunoBa o 1LeHTpax MPOUCXOXKIECHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacteHuil. LIeHTpbI MTPOUCXOKAECHNS AOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/bl CeleKIMH. MaccoBbli M MHIUBUIAYAIbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUNM UM KUBOTHBIX. OILIEHKa OJKCTepbepa. bIN3KOPOICTBEHHOE
ckpemBaHue — uHOpuauHr. Yucras nuHus. CKpeuiMBaHUE YHUCTBIX JIMHHM.
I'erepo3uc, wiu rubpuaHas cuna. HepoiacTBeHHOe CKpelllMBaHWE — ayTOPHIMHT.
Otnanéunas rubpuauzanus u e€ ycrnexu. VIcKycCTBEeHHBIH MyTareHe3 M MOJydyeHUe
NOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib INPOU3BOJACTBA. ['€HHAas MHXKEHEpUs. OTambl
co3ganusi pexomOuHantHod JIHK wu TpaHcrenHeix opranusmoB. Kierounas
uHxeHepus. KietouHbele KynbTypbl. MHUKpPOKIOHAJIbHOE PA3MHOKEHHUE PACTECHHI.
KiloHnpoBaHne  BBICOKONPOAYKTHBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u studeckue npodiaemel. [MO — reHeTndeckn MoauUIIMPOBAHHBIE
OpraHU3MBbl.

JlemoHCTpauuu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [I. Kapneuenko, M. ®. lBaHoB.

Tabmuubr u cxembl: kapra «LleHTpbl TNPOUCXOXKIEHUS U MHOrooOpasus

KyJbTYPHBIX pacTeHui», «Ilopoasl JOMalIHUX KUBOTHBIX», «COpTa KyJIbTYypHBIX
pacreHuity, «OTnanéHHas rudbpunuzanus», «PadoTel akagemuka M. @. VBaHoBay,
«Ilomumnongusi», «OOBEKTBl OHOTEXHONOTHM», «KieTouHble KyJabTypel U
KIIOHUpOBaHue», «KOHCTpynupoBaHue U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU IJI0JI0OB U KOPHEIUIONOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CelbCKOX03ICTBEHHBIE PACTECHUS».

JlaGopaTopHble U MpaKTHYeCKUE PadOThI:

Okckypenss «OCHOBHBIE METOJBI W JOCTHKEHHUS CEJIEKLMM pPAacTeHUl U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIUIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATEIbHBIN
Y4acCTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPUIO arpOyHUBEPCUTETA WM HAYyYHOTO

LEHTpA)».



11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOT USL.

[IpennochliKu  BO3HUKHOBEHUS JBOJIOLMOHHOW TEOPHUHM. DBOJIOLIMOHHAS
Teopuss U €€ MecTo B Ouosiornu. BiusHHE 3BOJIOLHMOHHON TEOPUU HA pPA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa  HBONIONMM.  [[aIEOHTONOTMYECKHE:  MOCIENOBATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTUYECKOM JIETONMUCH, TEepeXOoJHble (HOpPMBEI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M pa3ivuusi SMOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICJACTBEHHOCTH W OCHOBHBIX METAa0OIMYECKHX TyTeH Yy BCexX
OpraHU3MOB.

OpomtonionHas teopusi Y. JlapBunHa. IIpeanochblikKu  BO3SHUKHOBEHUS
JTapBUHU3MA. JIBWOKyIME CHIJIBI DBOJIONMU BHAOB 10 JlapBuHy (HM30BITOYHOE
Pa3MHOXKEHHE TPH OrPAHUYCHHOCTH PECYpPCOB, HEOMpEaesIEHHAs HN3MEHYHBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bomonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsiiusa kak eITMHUIA BUIa U SBOJIIOLINH.

JBuxyimue cuiibl ((hakTopbl) SBOJNIOIUU BUIOB B MpHUpoae. MyTallmoOHHBIN
npolecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lomysiimoHHble BOJIHBI U Apeld reHoB.
N3onsauus u Murpanusi.

EcrectBennsiit  orbop — HampaBiasomuid (akTtop IBoJdOIUUA.  DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3ynbTaTr »dBodtonuu. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop(03bl U UANO0-adaNTaIHH.

Bun wu  BumooOpazoanme. Kpurepum  Buma.  OcHOBHbIE  (hOPMBI
BUI000pa30BaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  Dopmbl  dBoNONMH:  (UIETHYECKas, JUBEPTreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OT HeCHEeUUATM3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JdeMoHcTpanuu:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromnep, A. H. Ceep1ios.

Tabmuipl 1 cxeMbl: «Pa3BuTHe OpraHM4ecKoro Mupa Ha 3emie», «3apoAbIlin
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl O0pHOBI 3a CYIIECTBOBAHUEY,
«EctectBenHblii  0TOOp», «MHOroodpasue copTroB pacteHuit», «MHoroobdpasue



OPOJT KUBOTHBIX ), «Jlonmynsuny, «MyTauroHnHas U3MEHYUBOCTHY,
«Apomopdo3ey, «Manoamantamuuy, «OOmas aereHepanus», «JIBUKyIIUE CHUIIBI
sBosmonuny, «Kapra-cxema mapumpyra nyremectBuss Y. Jlapuna», «boppba 3a
CyILIECTBOBAHHUEY, «IIpucnoco0aeHHOCTh ~ OPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTMUECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAcKH, Habop
IJIOJIOB M CeMsTH, KOJUIeKIus «[IpumMepsl 3alUTHBIX MPUCTIOCOOICHUHN Y )KUBOTHBIX,
Mozenb «OCHOBHbIE HANpaBlI€HUsS HBOJIIONUU», OOBEMHas Moxaenb «CTpoeHue
TOJIOBHOT'O MO3T'a NO3BOHOYHBIX).

buoreorpaguueckass kapra Mwupa, Koulekuus «DOpMBI  COXPAHHOCTHU
MCKOIIAEMBIX JKUBOTHBIX U PACTEHUI», MOJIeNb anmuukanus «llepekpéct xpoMocom»,
BJIaXHble  mpenapatel  «Pa3BuTHe ~ Hacekomoro»,  «Pa3BuTHe  JATYIIKW»,
Mukpomnpemnapat «/Ipo3oduna» (Hopma, Mmyrauuu GOpMbl KPbUILEB U OKPACKHU TENA).

JlaGopaTopHble ¥ IpaKkTUYeCKHEe PadOThI:

JlaGoparopnass pab6ora Ne 1. «CpaBHeHHE BHJIOB 10 MOP(OJIOTHIECKOMY
KPUTEPHUIO».

JIaGopatopnas padorta Ne 2. «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emuie.

JloHayuHblE TNPEACTABICHUS O 3apOXKICHUU >KU3HH. HaydyHble TUIIOTE3BI
BO3HMKHOBEHHUS KM3HM Ha 3emiie: aOuWOreHe3 U MaHCHepMUs. XUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHHTE3 OPraHMYECKHUX BEHIECTB M3 HEOPraHHUYECKHUX.
OKCIEpUMEHTAIIBHOE TOJATBEPKIACHUE XUMUYECKOW 3BOMOIMU. HavanbHble 3Tambl
oumonormueckot sBosornuu. ['umoresa PHK-mupa. dopmupoBanue mMemMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE TMPOTOKJIETKH. IlepBble KIETKM M HX HBOJIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBbIX OPraHU3MOB.

PasButre xu3Hu Ha 3emie mo 3paMm W nepuojaM. Kartapxeil. Apxeickas u
nporepo3oiickass d3pbl. Ilanmeo3olickas dspa u €€ TEpPHOIBI: KEMOPHICKHIA,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa v €€ NepruoAbl: TPUACOBBIN, FOPCKUH, METOBOM.

KaiiHo3oiickass 2pa u €€ mepuoAbl: MAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOIIOTCHOBBIM.

XapaKTepuCTUKAa KIMMaTa M TeOJIOTHYECKHX mpoueccoB. OCHOBHbBIE 3Tarbl
HBOJIIOIIUU PACTUTEIBHOTO W IKUBOTHOTO Mupa. ApomMopdo3sl y pacTeHHd wu
KUBOTHBIX. [losIBIIEHUE, pacuBET ¥ BEBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKoro Mupa Kak OTpakeHHe HBOJIONUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIUA YeNOoBEKa. AHTPOIONOrus Kak Hayka. Pa3BuThe NpencTaBIeHUR O
MIPOUCXOXKJIEHUU 4YesnoBeka. Meroabsl wu3yueHus aHTpomnoreHeza. CxoactBa H
pasnuyMs 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE TIOJI0KEHHUE YETIOBEKA.

JBrokyiue cuisl ((hakTopel) anTponoreHesa. HacinenctseHHas H3MEHUMBOCTD U
€CTeCTBeHHBIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HH, W3TOTOBJICHUE OPYAUM Tpyaa,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTaJUM W BETBHU 3BOJIIOLIMU YEJIOBEKA: ABCTPAIONMUTEKH, YelIOoBEK
yMenbii, YemoBek npsaMoXoAalnii, YenoBek HeaHaepTalIbCKui, YenoBeK pa3yMHBIN.
Haxoaku uckonaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHUs, 00JIaCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUA.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpONeoUIHas (eBpa3uiickas),
HErpo-aBCTpaJIONIHAsl (3KBAaTOpUabHAs), MOHTOJIOMIHAS (a3MAaTCKO-aMEepUKaHCKas ).
YepTbl MNPUCHOCOOJIEHHOCTH TMpPEJCTaBUTENEH YeIOBEYECKUX pac K YCIOBUAM
cymectBoBanusd. EquHcTBO yenoBevyeckux pac. Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. ITactep, A. U. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoyiHeUHON cucTeMbl», «Pa3Burtne
opraHuyeckoro  Mmupa», «PacturenbHas — kineTka», <«OKHMBOTHas  KIETKay,
«IIpokapuoruyeckas kieTka», «COBpeMEHHas CcHCTEMa OpPraHUYeCKOro MHPay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOEHHUS YEJOBEKa M YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJIEOHTOJIOTMYECKIX HaX0JA0K MPEIKOB COBPEMEHHOT'0
yenoBeka», «JlpeBHeimne mronn», «/peBHue mronn», «llepBble CcOBpeMEHHBIE
mon», «HernoBeyeckue pach».

O6opynoBaHue: MYISIKA «IIpoucxoxaeHue YeJIOBEKa (6rocTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEAaHAEpTalblla, KPOMAHBOHIA), CJIENKH WIH
M300paKEHUsT KaMEHHBIX OpYyIWi TMEepBOOBITHOIO uYeJoBeKa (KaMHU-YOIIIEpPHI,
pyouia, ckpebia), reoxXpoHosornueckas Tabauia, KomwieKius «DPopMbl COXpaHHOCTH
HCKOIAEMBbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTHYeCKUE PadoThI:

[Ipaktnueckass padota Ne 1. «M3ydeHHne HCKOMAeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUIX).

OKcKypcusi «IBOJIOLMS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3msl 4 OKpPYy Kawuas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJlaud U pa3lielibl 3KOJIOTruu. MeToabl 3KOJIOrM4eCKUX
MCCJIEI0BaHUNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOWUTaHMS OpPraHW3MOB: BOJIHASl, HA3€MHO-BO3JYyIIHAsl, MOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.



Okonornyeckue  ¢akropel. Kiaccupukanuss SKOJIOTMYECKUX  (DaKTOPOB:
abuotuyeckue, OWOTMYECKME U AaHTPONOreHHble. JIeHCTBUE SKOJIOTMYECKUX
(haKTOpOB Ha OPTaHU3MBL.

Abuotnueckue (aKTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOnenust  OpraHU3MOB K JIEWCTBHIO  A0MOTHYECKHX  (PAKTOPOB.
buonornueckne puTMsl.

buotnyeckue daxtopel. Buasl OMOTHUECKUX B3aMMOACHCTBUMN: KOHKYpPEHIUS,
XUIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, koomepanusi, MyTyallHu3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCaIu3M, HEUTPaIU3M.
3HaueHne OWOTHYECKUX B3aMMOJEHCTBUM I CYIIECTBOBaHUS OpPraHuW3MOB B
OPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKU  nonynsiuud. OCHOBHbIE — MOKa3aTeau
NOMYJSIUU: YHCIEHHOCTh, IUIOTHOCTb, POXJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUH U €€ PEryIIsIIus.

JleMmoHcTpanuu:

[Hoptpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuuel u cxembl: kapta «lIpuponnsie 30HB 3emum», «Cpeabl oOUTaHUS
opranuzMoBy», «®Doronepuonuzm», «llomymsmuu», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Tyhenbkny, «[lumieBsie nemnm.

JlaGopaTopHble ¥ IpaKkTUYEeCKHEe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdonornueckue 0CoOOEHHOCTH pAacTEeHUN W3
pa3HbIX MECT OOUTAHUSY.

JIabopatopHas paborta Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyCay.

[Ipaktuueckas pabora Ne 2. «[loacy€T MIOTHOCTH MOMYNALMN pPa3HbIX BUIOB

PACTEHHUIN.
Tema 4. Coo01ecTBa M YKOJIOrHYE€CKHE CHCTEMBI.
CoobmiecTBo opranu3MoB — OwuorieHo3. CTpYKTypbl OHOIIEHO3a: BHUAOBAs,

MpOCTpaHCTBEHHAs, Tpoduueckass (mumieBas). Bunbl-gomunantel. CBsizm B
OuoneHose.

Okonornyeckue cucrembl (dKocuctemsbl). Ilonsitue 00 »sKkocucremMe u
ouoreonieHoze. DyHKIHOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI:  MPOMYIICHTHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BEHIECTB M IMOTOK HHEPTHU B 3KOCHCTEME.
Tpoduyeckue (mumieBbie) ypoBHU dKOcHUCTEeMBI. [lumessie nenu u cetu. OCHOBHBIC
MOKa3aTeIn »HKOCUCTEMBI: Ouomacca, MNPOAYKIHS. OKOJIOTHYECKHE MUPaMUIbI:
MPOAYKIMU, YHUCIEHHOCTH, Ouomaccbl. CBOWCTBA JKOCHUCTEM: YCTONYHBOCTD,
camoperyisiuus, passutue. Cykueccus.

[Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WU
IMPOKOJIMCTBEHHOIO Jieca.



AHTpPOIIOT€HHBIE OKOCHUCTEMBI. ATpOIKOCHCTEMBI. Yp603KOCUCTEMBL.
buonorudeckoe u X034MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznHooOpaszue kak (¢dakTop ycToMuMBOCTH d3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. W. Bepuanckoro o Oumocdepe. ['panuiipl, cocTaB M CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCcTH Ouocdepsl Kak
r00anpHOM  AKOCHCTEMBI. JlMHAMHUuYecKOoe paBHOBeCHE U OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKUE HUKIBI AJIEMEHTOB (YIJiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOINOreHHbIE U3MEHEHUsI B Ouocdepe.
['moGanbHbIE KOJIOTUYECKHE MTPOOIEMBI.

CocyiiecTBoBaHM€e MpUpOJbl U yenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3us
KaKk OCHOBa YycTtoWuumBocTH Ouocdeprl. OcCHOBAa palMOHAIBHOTO YIPABICHUS
IPUPOJTHBIMU pecypcaMHu M UX HCMOJIb3oBaHUE. J[OCTMKEeHMsI OMOJIOTMM U OXpaHa
IPUPO/IBL.

JdeMmoHcTpanuu:

IToptpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. Y. Bepnaackuii.

Tabmumpr u cxembl: «llumeBsie nenu», «buorneHo3: cocTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu nuTaHUs», «IKOJNOTHUECKas MUpPaAMUIAY,
«buocdepa u ydenoBek», «IKOCUCTEMA MIMPOKOJIMCTBEHHOrO Jecay, «IKOCHUCTEMa
XBoMHOrO  Jecay, «buomeHod  BomoéMa»,  «ArpoueHo3»,  «lIpumepHbie
AHTPOINOTEHHBIE BO3JIEUCTBUS Ha MPUPOY», «BakHelne NUCTOYHUKU 3arpsA3HEHUs
BO3JlyXa W TPYHTOBBIX Bon», «IlouBa — BakHelas cocTaBisiomas Ouocdepn»,
«DakTopsl nerpaganuu mouBy, «llapaukoBerit 3pdexTy, «DakTopbl paguoaKTHBHOTO
3arpsisHeHus Omocdepnr», «OOmas cTpykTypa Ouocdepb», «PacmpoctpaHenwue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriepoma B
ouocdeper, «KKpyroBopor a3zora B IpupoIe».

O6opynoBanue: Mojenb-anmuIukanus «Tumuaneie OMOIEHO3bI», TepOapHii
«PacturenpHble cooOmecTBay, Koiuieknuu «buorenos», «BpeauTenn BaKHEUIIHX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYpP», TepOapuu M KOJUICKIIMH PACTCHHU W >KUBOTHBIX,
MpUHAJJIeKAIINE K pa3HbIM 3KOJOTMYECKUM TpynnaM ofgHoro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paKeHUS OXPAHSIEMBIX BUOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  IIPOTPAMMLBI  TIO
BNOJIOI'MN HA bA3OBOM YPOBHE CPEJAHEI'O OBLIET'O OBPA3OBAHNWA

[Inanupyemple pe3yabTaThl ONMUPAKOTCA HAa Beaylue LeJeBble YCTAHOBKH,
OTpakarolllue OCHOBHOM, CYILIECTBEHHBIM BKJIaJ M3y4aeMOM IPOrpaMMbl B pa3BUTHE
JUYHOCTU OOYYAIOIIMXCSA, UX CIOCOOHOCTEH C HCMOJIb30BaHUEM OOOPYIOBaHUS
neHTpa «Touka pocTtay.

B cTpykType muiaHupyeMsIX pe3yIbTaTOB BBLACISIOTCS CAEAYOIIHe MPYIIbI:

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMSI Mpeamera «buosorus»
BBIJICJICHBI CIIEYIONINE COCTABIISIONINE: OCO3HAHME OOYYalOIUMUCS POCCUHUCKOM
rpakJaHCKON MJEHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIIPEICIICHUIO, HaJIN4Yue MOTHBAIUH K 00y4YeHUIo Oouonoruw,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUH JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HWCTOPUYECKUX TPATULUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTA  LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMH, TMPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HaJWYHWE  DKOJOTHYECKOTO  IMPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEIIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTAThl OCBOCHMS Mpeamera «buonorus» mocTUraroTcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIHUTATEIBHOW JIEATEIBHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU M JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, TNPUHSATHIMA B OOIIECTBE MpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIUMU JIMYHOCTH, NMaTPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBOIOPSJKY, YEJIOBEKY TpyJa U CTapIIEeMy IOKOJICHUIO, B3AUMHOTO
yBaXEHUSI, OCPEKHOr0 OTHOIICHHS K KyJIbTYPHOMY HACICIMIO W TPATULHIM
MHOTOHAIIMOHAJIBbHOTO Hapoga Poccuiickon denepanuu, OpupoAe U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHS y4eOHOTro mpeameTa «bHoorusy JOKHBI
OTpa)kaTb TOTOBHOCTh MW  CIIOCOOHOCTh OOYYaIOMMUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOK BHYTPCHHEH IO3MIIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHHX  YOCKICHHH,  COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IICHHOCTSM POCCHMCKOrO OOINECTBa, pacIIupeHUe >KHU3HCHHOTO
ONbITa W ONbITA JEATEIBHOCTH B MPOIECCE peaanu3alud OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHUSI:



c(hOpMUPOBAHHOCTh TPaKAAHCKOW MO3ULIMK O0yYarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB U O0A3aHHOCTEH, YBaXKEHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIHLHOCTH MPHU CO3IaHUU YUCOHBIX
MPOEKTOB, pEIICHWHW Y4eOHBIX M  [O3HABaTENbHBIX 3aJay, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMPEACIISITh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBHUSX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEN C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU I[EHHOCTSAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHMYECTBY B MPOILECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEJIBHBIX U  HCCIENOBATEIILCKUX  3a/a4, YBaXXUTEIBHOIO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB TMpPHU OOCYXJICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCHUHCKONW TPAKIAHCKON HIACHTUYHOCTH, MAaTPUOTHU3MA,
YBa)KEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH nepes PoauHoil, ropaoctu 3a
CBOM Kpail, CBOW PoanHy, CBOM S3BIK WU KYJIBTYpPY, HIPONUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUI0O M NaMATHUKAM IPHUPOJBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJOTHY, MOHUMAHUS 3HAYCHUSI OMOJIOTHH B MIO3HAHUHM 3aKOHOB TIPUPOJBI, B )KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOexaAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O u 3ammure OTeuyecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHME JYXOBHBIX IEHHOCTEW POCCUMCKOr0 HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3[aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS HEHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU C TPAIUIUSIMHU
HaposoB Poccuu;

4) 3CTeTHYeCKOr0 BOCTIMTAHUSI:



ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IMIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOIBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPKEHHMIO B Pa3HbIX BHJIaX HCKYCCTBAa, CTPEMJICHHE
MIPOSIBIISITH KaUe€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocHHTAHUSI, (POPMHUPOBAHUS KYJILTYPbl 310POBbS W
IMOIMOHATBLHOIO 0JIArOMOJIyYHs:

MMOHUMAaHHE U peau3alus 3I0pOBOro U 0€30MmacHoro oopasza *Ku3HHU (370pOBOE
MUTaHUEe, COOJIIOICHUE TUTUEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHSATAW W OTAbIXa, peryispHas (Qusnueckas aKTUBHOCTh), OEPEXKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHUE IIEHHOCTH TIPaBWJI  WHIAWBHUAYAJBHOTO W  KOJUIGKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUM M HEMPUSATHUS BPEAHBIX MPUBBIYEK (ymOTpeOJIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10I00u¢E;

TOTOBHOCTh K AaKTUBHOW JICATEIbHOCTH TEXHOJOTUYECKOW W  COIMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH, IJIAHUPOBATH M CaAMOCTOSTEIHHO
BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEpeC K pasnuyHbiM chepaM mpodeccHoHaTIbHON NeATeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyamymieil mpodeccun U peaau30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHMS:

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMSI;

MOBBIIIEHWE YPOBHS JKOJIOTHYECKOW KYyIbTYpbl: MPUOOpPETEHHUE OMBITA
IJIAHUPOBAHUSI TTOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH
Cpenbl;

OCO3HAHUE TJIO0AJBHOTO XapaKTepa 3KOJIOTMYECKUX NpoOJeM U MyTed HuxX
peleHus;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpPETAEMbIE MIPU U3YUYECHHH OUOJIOTUU 3HAHUS
M yMEHHS TpU  pPEIIeHHH  TpoOJeM, CBSA3aHHBIX C  PAlMOHAIBHBIM
MIPUPOJIONIOIB30BAHUEM (COOIIOIEHNE MPABUII MTOBEJICHHS B IPUPOJIE, HAMPABICHHBIX
Ha COXpaHEHHE PaBHOBECHSI B IKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, Onocheps);



AKTUBHOE HENPUATHUE NEUCTBUM, NPUHOCAILUX BpEI OKpPYXKAIOUEH IPUPOSHOU
cpelne, yMEHHE NPOrHO3MPOBATH HEOJIArONPHUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, JKOJIOTHUYECKOW KYJIBbTYpHI,
OMbITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
MMH B TMIO3HABATEJIIBHOW, KOMMYHUKATUBHOW U COLMAIIBHON MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU IEATEIIBHOCTH 3KOJIOTMYECKON HANPAaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMS

c(OpPMHPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHM M OOIIECTBEHHOW MNPAKTUKH, OCHOBAHHOI'O Ha JHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYpPbl Kak CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHWe crneuuPuK OUOJIOTMM Kak HayKH, OCO3HaHUs €€ poiau B
(GbOopMHUpPOBaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3[aHUU I[EJIOCTHOTO
npescTaBieHuss 00 OKpYXalolleM MHpE Kak O €IWHCTBE MPHUPOAbI, 4YeJOBEKa U
oOmecTBa, B TO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuu MpodiemM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH [IJIi COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PelIaTh PeCypCcHbIE MPOOIEMbI Pa3BUTHS YE€TIOBEUYECTBA,
MoMcKa TMyTeW BBIXOJAa U3 TIOOATBHBIX SKOJOTHYECKUX MpoOieM M oOecreyeHus
nepexona K yCTOMYMBOMY Pa3BUTHUIO, PALlMOHAIIBHOMY HCIOJIB30BAHUIO IPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHMYECKMX 3HAHUW B  IENAX
MOBBIIICHUS OOIICH KyIbTyphl, €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, KaK COCTaBHOM
JacTu (PyHKIIMOHAIIBHOW IPAaMOTHOCTH 00ydaroIuxcs, popMupyeMoi pu N3y4CHUH
OHOJIOTHH;

IIOHUMAHHME CYIIHOCTM METOJOB IIO3HAHMS, MCIOJIB3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTM WCIIOJIb30BAaTh IIOJIydaeMble 3HaHMs JUIs aHalu3a |
OOBSICHEHHsI SIBJICHUN OKPY)KAIOIIEr0 MHUpa M MPOUCXOASAIMIMX B HEM H3MEHEHHIH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4HbIX (PaKTOB u
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OWOJIOrMYECKUE 3HAHUA IS
pelieHys Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIENOBATENBCKYIO NEATENBHOCT HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYyYE€HHUIO HOBBIX 3HAaHUH 1O OWONOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS ydeOHOro mnpeameTa «buoorus
BKJIFOYAIOT: 3HAYUMbIC JUISI (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAFOIIHXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIEHAYYHBIC TOHATHS, OTPaKAOIINe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CIHCHU(PUKY METOAOB ITO3HAHUSA,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTUs, SIBICHHE, IMPOIIECC,
CUCTEMa, HAay4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAaOII0JCHUE, U3MEPCHUE, SKCIICPUMEHT M JIPYTHX), YHHBEPCAJIbHbIE
yuyeOHbIe  JeicTBUS  (TIO3HABaTEIbHbIC, KOMMYHHUKATHBHBIC, PETYJISTHUBHEIC),
oOecrieunBaromue (GopmMupoBaHrue (PYHKIIMOHAIBHOH T'PAMOTHOCTH W COIMAIBHOU
KOMIIETEHIIUM  OOYyYaloIIUXCs,  CIIOCOOHOCTh  OOYYaloIIUXCS  HMCIIOJIh30BaTh
OCBOCHHBIC MEXKJIMCIUILIMHAPHBIC, MUPOBO33PCHUCCKUC 3HAHUS M YHHBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPAKTHKE.

MeranpeIMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPaMMBl CPEAHETO  OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBePCAJIbHBIMH yueOHBIMU NM03HABaTeJIbLHbIMH
NEeNCTBUAMM:

1) 6a30BbIe JJOrHYecKHe JAeiiCTBHS:

CaMOCTOSATENIbHO  (opMyIUpOBaTh M aKTyaJU3WpoOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWUW 3HAHUW TPUEMBI JIOTMYECKOT'O MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHHUS, KiacCH(pHUKAIMU, 000OIIECHMS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACTATH MX XapaKTepHblE IMPU3HAKH, YCTaHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNsATh IeI JIeATeTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE TMOHATUS IS OOBSICHEHHS (DAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHAYKTHUBHBIC, JEAyKTHBHBIC, IO
AQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUYHUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA IS MPEACTABICHUS CYIIECTBEHHBIX
CBS3€il ¥ OTHONICHWNH B W3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TakKKe



MPOTUBOPEUUH PA3HOTO pOJA, BBISABICHHBIX B PAa3IMYHBIX WHHOPMAIMOHHBIX
HNCTOYHUKAX;

pa3palatbiBaTh IUJIaH pEHIEHUS MPOOJEeMbl ¢ YYETOM aHalv3a HUMEIOUIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH PA0OTY B YCIOBHIX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE eCTBHS:

BJIJICTh HABBIKAMHM YYE€OHO-MCCIICIOBATEILCKON M TMPOCKTHOW JCATEIBHOCTH,
HaBbIKAMU  pa3peiieHus  MpoOjeM,  CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TTOMCKY METOJIOB PEIICHHS TMPAKTHYCCKUX 3a/ad, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JCSITCIBHOCTH 10 TOJYYCHUIO HOBOTO 3HAHUSA,
€ro MHTEPIpPETALNH, TIPEOOPa30BaHUI0 H IPUMCHCHHIO B YUYCOHBIX CUTYAIUSAX, B TOM
YHCJIC MTPU CO3TaHUM YYCOHBIX M COIMATBHBIX TPOCKTOB;

(dbopMHUpOBaTH HAyYHBIH THIT MBIIUICHUS, BIAJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh ¥ (OPMYITUPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH NPUYHHHO-CIICJACTBCHHBIE CBS3M M aKTyaJU3upoBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUs, HaXOIUTh apryMEHTHI JJI JJOKa3aTeIbCTBA CBOUX
yTBEPXKICHUH, 3a]]aBaTh MTApaMETPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATH TIOJYYCHHBIC B XOC PEUICHUS 3a]a4H Pe3yJIbTaThl, KpUTHUUECKU
OILIEHWBATh UX JJOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABIICHHBI TIOMCK TEpeHOCa CPEICTB U CIOCOOOB
JeHCTBUS B MPO(HECCUOHATBHYIO CPELY;

YMETh TEPEHOCHUTHh 3HAHWSA B TO3HABATEIBHYIO M TPAKTHUYECKYIO0 00JacTh
KU3HECSATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, MPEJIaraTh OPUTHHAIBHBIE MOIXO0bI U PEIICHUs,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHUKAX HHPOpPMANUU (TEKCTE y4eOHOTO
mocoOusi, HAyYHO-TIOMYJSIPHOW  JIMTEpaType, OWOJOTHYECKUX  CIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MNaHHBIX, B VIHTEepHETE), aHAIM3HPOBATH



UH(OPMAITHIO Pa3TUYHBIX BUIOB M ()OPM TPEACTABICHUS, KPUTHYCCKH OTICHUBATH €¢
JIOCTOBEPHOCTh U HETIPOTHBOPECUYNBOCTH;

dbopMyIHpOBaTh 3ampPOCHl M MPUMEHATH Pa3IUIHBIC METOILI TPU TOUCKE |
otOope Ouonoruueckot uHboOpManuu, HEOOXOAUMON Jisi BBINOIHEHUS YYEOHBIX
3ajad;

MpPUOOPETaTh OMBIT  HCIIONB30BaHUS HMH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOT'O HWCITOJIB30BAHUS Pa3IUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEJILHO  BBIOMpaTh  ONTUMANIGHYI0O  (opMy  MpeAcTaBICHHS
ouonornyeckoit nHopManuu (CXembl, rpa@uKu, TUArpaMMbI, TaOIHIIBI, PUCYHKH U
pyroe);

UCIIONB30BaTh HAYYHBIM S3BIK B KA4eCcTBE CpeAcTBAa Tpu  paboTe ¢
Ouosnorudeckold  wHGOpMalMel: TPUMEHITh XUMHYECKHE, (U3HYCCKHE W

MaTEMaTUYCCKUE 3HAKW M CHMBOJIBI, (OpPMYJbl, abOpeBUaTypy, HOMEHKIATYPY,
MCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH;

BJIa/ICTh HaBBIKAMU PACIIO3HABAHUS U 3alTUThI HHPOpMAIUU, HHGOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH /I CTBUSIMMH:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATH B
Uanore Wik JUCKYCCHMHM MO CYIIECTBY OOCYyKaaeMoil TeMmbl (yMEHHME 3a]aBaTh
BOMPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCHUTEIHHO BBITIOJIHEHUS TMpeajiaraeMoi
3aJlayd, YYWUTHIBATh MHTEPEChl M COTJIACOBAHHOCThH MO3UIIMA APYrMX YYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHbIE CpeACcTBAa OOIIEHWs, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHUTIOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYyaIHi, yMETh
CMSTYaTh KOH(DIIUKTHI U BECTU MIEPETOBOPHI;

BJIAQJIETh PA3IMYHBIMU CIOCOOAMHU OOIIEHHS W B3aUMOJCUCTBUS, MOHUMATh
HaMEPEHUs JPYTUX JIIOJICH, TPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECENHUKY U
B KOPPEKTHOU PopMme HopMyITupoBaTh CBOM BO3PAKEHNUS,

pa3BEPHYTO W JIOTUYHO W3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHUMATh M HWCIOJIH30BAaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHUIYAIHHOU
paboThl TpU PEHICHUH OMOJOTUYECKON MPOOJIEeMbI, 0OOCHOBHIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BEIOWpAaTh TEMAaTUKy M METOJBl COBMECTHBIX JEWUCTBHA C Y4YETOM OOImMHUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh  LEJIA  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUSA MO €€ JIOCTMIXKEHUIO: COCTaBJATh IUIAaH JEUCTBUH,
pacupenensaTe pojid € YYETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh KaU€CTBO CBOETO BKJIaJia M KaXKJIOTO y4aCTHHUKA KOMaHJbI B OOIIM
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Npeajgaratb HOBBIE IPOEKTHI, OLEHUBATh HJEU C TO3UIUHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh NO3UTUBHOE CTPATETHMYECKOE IOBEJCHHE B  PA3IUYHBIX
CUTYAIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PEryJSITUBHBIMU J1eHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl BBISIBIICHUS MPOOJIEM U UX PEIICHUS
B )KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUM II€JIeBble U CMBICIOBbBIC
YCTAaHOBKM B CBOMX JACHCTBUAX U MOCTYINKAaX MO OTHOIICHUIO K KHWBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATEIBbHYIO JEATEIbHOCTh, BBISBIIATH
npoOJieMbl, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3aJa4yd B 00pa30BATEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJILHO COCTAaBIISATH IUIAH PEIICHUs MPOoOJIeMbl ¢ YYETOM HMEIOIIUXCA
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUIH;

NaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHueE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT,

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOHN IPYAUIIMU B pa3HBIX
o0nacTsaX 3HAHWW, MOCTOSHHO TOBBIMIATH CBOM 0OOpPa30BATENbHBIA U KyJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIIAJICTh HaBBIKAMH MMO3HABATEIHHOU pedIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W  MBICIMTENBHBIX MPOLECCOB, WX PE3YJbTATOB W OCHOBaHUM,
WCIIOJIB30BaTh TPHUEMBI pedIeKCUU ISl OICHKM CHTYyallud, BBIOOpAa BEPHOTO
pELICHMUS;

YMETh OIIEHUBAaTh PHUCKHM M CBOCBPEMEHHO IIPUHHMATh PEIIEHUA MO0 WX
CHIDKECHUIO;



IIPUHUMATh MOTHMBBI W ApPryMEHThl JAPYIMX IIPU aHAIM3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA,;

IIPUHUMATh MOTHBBI W ApPryMEHThl JAPYIMX TIIpH aHAIU3€ pPE3yJIbTaTOB
NEeATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYIHX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIUH JPYroro YyeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTaThl ocBoeHus mnporpamMmbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cnenuduyeckue uisi yueOHoro npenmera «buosorus»
Hay4HbIC 3HAHMS, YMEHUS U CIOCOOBI JCHCTBUM MO OCBOCHUIO, MHTEPIpPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BBl JEATCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS H
NPUMEHCHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYallMsIX, a TaKKe€ B pPeajbHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C Ouosiorumeil. B mporpamme mnpeameTHBIC
pe3yabTaThl IPEJACTABJICHBI IO roJaM 00y4YeHHUs.

[IpeamerHbie pe3ynbTaThl OCBOEHHUS ydeOHOro mpeamera «buomorus» e 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHMI O MECTE W POJIM OMOJIOTMHM B CHUCTEME HAay4HOIO
3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYUYHON
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX
y4€HBIX-0MO0JIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKa
IUTSl PEIIEHUS AKU3HEHHBIX 3a/1a4;

YMEHHE paCKphIBaTh COJEp)KaHWE OHOJOTUYECKUX TEPMUHOB M TOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIEeCTB U MPEBPAICHUE SHEPTHH ),
romMeocrtaz  (caMoperyisiuus), ypOBHEBas  OpraHU3alMs  JKUBbIX  CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOAYKIMS), HACIEACTBEHHOCTb, WU3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE W3JIarath OWOJOTHYECKHE Teopuu (KIETOYHAs, XPOMOCOMHAsi,
MyTAaIMOHHAA, IICHTPajbHas JJOTMa MOJIEKYJISIpHON Ouonorun), 3akousl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 UEHTpax MHOroobOpaszus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTtenuid H. M. BaBuioBa), onpenensite rpaHULIB KX
MIPUMEHNUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIQJETh METOJaMU HAyYHOTO TO3HAHWSA B OMOJIOTHH: HAOIIOIEHWE U
ONMCAHUE JKMBBIX CHCTEM, NPOLIECCOB M SBICHUM, OpPraHU3alMs W IPOBEICHUE
OMOJOTUYECKOTO HKCIIEPUMEHTA, BBIIBHKCHUE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH
MEXKJly HCCIeAYyEeMbIMH BEIUYMHAMH, OOBSCHEHUE TIOJYYEHHBIX PE3YJbTATOB,



WCITOJIb30BAaHHBIX HAYYHBIX MMOHSATHHA, TEOPUH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOLI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC NMPU3HAKH BHPYCOB, KJIETOK MPOKAPHUOT M
DYKapHOT, OJHOKJIETOYHBIX ¢ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIeCCOB: OOMEHA BEIISCTB WM MPEBPAIICHHS SHEPTHMH B KJIETKE, (POTOCHHTE3A,
IJIACTHYECKOTO0 ¥ DJHEPreTHYeCKOro oOOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS,  Pa3MHOXKCHHS,  HWHAWBUAYAJbHOTO  PAa3BUTHS  OpPraHH3Ma
(oHTOTEHE3);

YMCHHE TPUMEHATH IOJYYCHHBIC 3HAHUS I OOBSICHEHUS OWOJOTHYCCKUX
NPOIIECCOB W SIBJICHUM, JJI MPUHATHS NMPAKTHUYECKUX PENICHUH B IOBCEIHEBHOU
KU3HA C T1EJbI0 oOecredeHus: Oe30MacHOCTH CBOETO 3JI0POBbS M 370POBBS
OKPYXKAIOIIUX JIFOJICH, COOJIFOICHHSI HOPM T'PaMOTHOTO TIOBEJCHHSI B OKPYXKaroleh
NPUPOJHON Ccpele, TOHHMAaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTHKECHUN
COBPEMCHHOM ouonoruu u OMOTEXHOJIOTUIH TUTST paIMOHAILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMEHHE PeIaTh 3JICMEHTapHBIC TEHETUYCCKUE 3a/1aUul Ha MOHO- M JIATUOPHIHOE
CKpEIIMBaHUE, CIEIJICHHOE HACJIeI0BaHWEe, COCTaBJATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs IS MPEJCKa3aHus HACJIeI0BaHUS PU3HAKOB Y OPraHU3MOB;

YMCHHE BBITIOJIHATh J1a0OpaTOpPHBIE W MPAKTHUYECKHE padoThl, COOJII0IAThH
npaBuia mpu pabore ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M  HMHTEPIPETHPOBATH  HHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMsI, BKJIIOYAIONIYIO  TICEBJOHAY4YHBIE 3HAHUS U3
pPa3TUYHBIX MCTOYHHUKOB (CpelcTBa MaccoBOW HMHGpOpPMAIMM, HAYYHO-TIOMYJISIPHbBIE
MaTepHalbl), ATUYECKHWE AaCHEeKThl COBPEMEHHBIX UCCIEIOBaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC M YCTHBIE COOOIICHUs, 00001as
OroNIOrnYecKyo HHPOPMAIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BAThH
MOHATUWHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOCHHUS ydeOHoro mnpeamera «buonorus» ¢ 11
Klacce TOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMA O MECTE W POJIM OMOJIOTMH B CHUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYUYHON
KapTUHBI MHUpa W HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCHUICKHX U 3apyOCKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, QYHKIIMOHAIHHOW IPAMOTHOCTH YeJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 33]1a4;

YMEHHUE PacCKphIBaTh COJECP’KaHWE OMOJIOTUYECKUX TEPMUHOB W TIOHSTHI: BHI,
MOMYJSAIMsA, TEeHO(GOHA, DBOJIONHUSA, MIBIKYIIHE CHIBl ((HaKTOPBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BUA000pa30BaHUE, JKOJOTUYECKHE (HAKTOPHI,



HKOCUCTEMA, MPOIYIICHTHI, KOHCYMEHTHI, PEAYIIEHTHI, 1SN MUTAHMS, YKOJIOTHIeCKas
nupamMujia, OuoreoreHos, ouocdepa;

yYMEHUE u3Jlaratb OMOJIOTHYECKHE Teopuu (dBomtormonHas teopust Y. JlapBuHa,
CUHTCTHYECKAas TEOpPHUs DBOJIOINU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbIX HaAIpaBIEHUN U IyTel sBomonnu A. H.
CesepiioBa, yuenusi o ouocepe B. M. Bepuanckoro), ompenenstb T'paHHUIBI HX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

yYMEHHE BJAJ€Th METOAAaMU HAyYHOTO MO3HAHUSA B OMOJIOTMM: HaOJIOJIEHUE U
ONMCAHHWE JKUBBIX CHUCTEM, IIPOIIECCOB M SBJICHHUM, OpraHW3allds W TIPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIIBH)KCHUE THUITOTE3bI, BBISBICHHE 3aBUCUMOCTHU
MEXIY HWCCIACAYEMBIMU BEIMYUHAMHU, OOBSICHCHHE IIOJYYCHHBIX PE3YIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MMOHSATHN, TEOPUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOBI Ha
OCHOBaHHH TOJTYYCHHBIX PE3YJITATOB;

YMECHHE BBIICIATH CYIICCTBEHHBIC TPW3HAKH CTPOCHHUS OHOJIOTHUCCKHX
O0OBEKTOB: BWJIOB, TMOMYJSAIWNA, MPOJAYIEHTOB, KOHCYMEHTOB, PpEIyIICHTOB,
OMOreolleHO30B M DKOCHCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
U3MEHYMBOCTH, E€CTECTBEHHOrO O0TOOpa, BUI000pa30BaHUsI, MPHUCITOCOOICHHOCTH
OpPraHU3MOB, JICHCTBUS IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEIIECTB
Y TIOTOKA SHEPTHH B DKOCUCTEMaX, aHTPOIIONCHHBIX U3MCHEHHU I B 9KOCUCTEMAaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOJYYEHHBbIE 3HAHUA MJIs1 OOBSICHEHUS OHOJIOTHMYECKHUX
NPOIIECCOB W SBJIICHUM, NJISi MPUHATUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOU
KU3HA C LeJblo oOecriedeHus: O€30MacHOCTH CBOETO 3/0POBbS MU 3/I0POBBS
OKPYXAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO TIOBEACHHSI B OKpYKarolen
NPUPOJHON Ccpelie, MOHMMAaHHE HEOOXOJUMOCTH MCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aadyH, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

YMEHHUE BBITIONHATh Ja0OpaTOPHBIE W TMPAKTHYECKHEe paboThl, COOIIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHMBaTh MW  HMHTEPIPETUPOBATH  HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpIKaHMsl, BKJIIOYAIONIYI0 TICEBIIOHAYyYHBIE 3HAHUSA U3
Pa3TUYHBIX HMCTOYHHUKOB (CpelcTBa MaccoBOW HWHGOpMAIMH, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), paccMaTpuBaTh rJI00aJTbHBIE HKOJIOTUIECKUE IPOOITIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUS, 0000Mmas
Ononornyeckyo HHPOPMAIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BAThH
MOHSATUUHBINA annapat OUOJIOTHH.



IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
Ne Kox-Bo
Tema ypoka
n/n 4acoB
1 buonorus B cucreme Hayk 1
Merto bl mo3HaHus xuBoi npuposl. [IpakTruueckas padora Ne 1
2 «Hcronb30BaHME Pa3IMYHBIX METOJIOB MPU H3YICHUH OMOJIOTHISCKUX 1
00BEKTOBY»
3 bronoruveckue CUCTEMBI, TIPOIIECCHI M UX N3YUEHUE
XUMHUYECKUI COCTaB KJIETKH. Boga 1 MuHepaabHbIE COJIU
5 benku. CocTaB u cTpoeHne OEKOB
DepMeHTHI — 0MOJIOrHYecKHe KaTaan3aTopbl. JladopaTopHas pa6ora
6 Ne 1 «M3yyeHune KaTaIUTHYECKOH AKTUBHOCTH (pepPMEHTOB (Ha 1
npuMepe aMUJIa3bl HJIH KAaTAJIa3bl)»
Vraesoasl. JInmmasr 1
Hyxknennosbie kucinotrsl. ATO 1
Hcropus n MeToapl n3ydeHus KieTku. Kiretounas reopust 1
10 Knerka kak niemoctHas )XxuBas CHCTEMA 1
CTtpoeHue yykapuoTH4ecKkoi kieTku. Jlaboparopuasi padora Ne 2
11 «/3y4eHnne cTpoeHHs KJIETOK PACTEHUI, ’KUBOTHBIX, TPUOOB 1 1
0aKkTepui MO MUKPOCKOIIOM HA FOTOBbIX MUKPONIPENapaTax i ux
ONMCAHN e
12 OOMeH BelecTB WK METa00IN3M
13 dotocuHTE3. XEMOCHUHTE3
14 DHepreTUYecKuii oOMeH
Ku3HeHHBIH IMKI KiIeTkH. JleneHue kiaeTku. Murto3. Jlaboparopuas
15 padora Ne 3 «Had/roeHre MHTO032a B KJIeTKAaX KOHYHKA KOPelKa JIyKa 1
HA FOTOBBIX MUKPONpenaparax»
16 buocunTes Genka. Peakiius MaTpuyHOTO CHHTE3a 1
17 Tpancnsnus — OnocuHTe3 Oenka 1
18 Hexknetounsie GopMbl )KU3HH — BUPYCHI 1
19 dopMbl pa3MHOKEHHUST OPraHU3MOB 1
20 Meiio3 1
OO6pazoBaHue 1 pa3BUTHE MOJOBHIX KIeTOK. OMI0A0TBOPEHHE.
21 JIaGopatopHas paboTa Ne 4 «M3ydeHue cTpoeHHsI OJOBIX KJIETOK Ha 1
TOTOBBIX MUKpOIIpenapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
23 I'eneTrka — Hayka 0 HACIEICTBEHHOCTH U U3MEHUYMBOCTHU




3aKOHOMEPHOCTH HACJIEI0BaHUs TpU3HAKOB. MoHOrnbpuHoe

24 1
CKpEIIBaHHE

o5 JurubpunHoe cKkpemmBanue. 3aKoH He3aBUCHMOTO HACIIET0BAHHS 1
MIPU3HAKOB
CuenieHHoe HacJle0BaHue IPU3HaKoB. JlabopaTopHasi pabora Ne 5

26 «H3y4eHue pe3yJibTATOB MOHOTMOPH/IHOTO U IUTHOPUIHOTO 1
CKpelIuBaHus Y Ap030¢ bl HA TOTOBBIX MHKPOIpPenapaTax»

27 I'enernka mona. HacnegoBanue npru3HaKoB, CLHEIUICHHBIX C MTOJIOM 1
N3menunBocTh. HeHaciieicTBeHHAs1 H3MEHYUBOCTD. JlaGopaTopHast

28 padora Ne 6. U3yyenue MoaupuKalMOHHOH H3MEHYHUBOCTH, 1
MOCTPOEHHEe BAPHAIIMOHHOTIO Psiia U BAPHALMOHHON KPUBOW»

29 HacnencrBennas n3menunBocTs. JlabopaTtopnas padota Ne 7. « AHanu3 1
MYyTaui y qpo30¢ Ikl Ha TOTOBBIX MUKPOIIPETIapaTaxy

30 I'eneTnka yenoBeka

31 O6006mmenue o teme «HacnencTBEeHHOCTh M U3MEHYMBOCTH OPTaHU3MOB)Y

32 Cenekus Kak Hayka v MPoI1iecc

33 MeTo1bl M TOCTHKEHUS CEJIEKIIMM PACTEHUH U )KUBOTHBIX. BuoTEXHOIOTHA 1

KaK OTpaciib IPOU3BOJICTBA.

34 KoHnTpoasHas padota 3a kypc ouosiorun 10 kiacca. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KIIACC
Ne Koa-Bo

Tema ypoka
n/n 4acoB

DBOJIIOLUS U METO/IbI €€ U3yUeHUs
UcTopus pa3BuTHs npeacTaBieHuil 00 SBOIIONUT
MukposBoIOIUA
IMonysinus Kak 3J1eMeHTaApHAs eINHNLA BU/IA U IBOJIIONH.

4 JlabopaTopHas padora Ne 1 «CpaBHeHHMe BUI0OB IO 1
MopGdo0rnyeckoMy KpUTEPHIO»
JIBuKkymire cuibl (37eMeHTapHbIe (haKTOPhI) SBOIOLUU
EctecTBenHbIi 0TOOD U €ro GopMBI
Pe3ynpTaThl 3BOJIIOLUH: TPUCTOCOOIEHHOCTh OPraHU3MOB U

7 BUJ000pa3oBanue. JlaboparopHas pabota Ne 2 «Onmcanue 1
MPUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa

8 HanpasieHus 1 myTH MakpO3BOIIOLUU 1




9 HeobpaTumocTs 3BOIIONAH 1

10 Wcropus xu3Hu Ha 3emile U METO/bI €€ U3yUEHUs 1

11 I'unoTe3bl NPOUCXOKACHUS KU3HU Ha 3eMJle 1

12 PazButue xu3Hu Ha 3eMIIe 10 3paM U Meproam 1
OcHOBHbIE ITaN bl IBOJTIOIMU PACTHTEIbHOI0 H ’KUBOTHOI0 MUpA.

13 IpakTHueckas padora Ne 1 «3yuyeHue HCKONMAEeMBbIX 0CTATKOB 1
PACTEeHMii H ;)KUBOTHBIX B KOJJIEKIHAX)

14 CoBpemeHHast cucteMa OpraHu4eckoro Mupa 1

15 DBOJIIOIHS YeTI0BEKa (aHTPOTIOTEHER) 1

16 JBuxymue cuibl ((pakTopbl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTaINH DBOJIIOINH YEJIOBEKA 1

18 YenoBeueckue pacsl U MPUPOIHBIE aAaNTallUH YETIOBEKA 1

19 O6061enue no Teme «Bo3HUKHOBEHNE U pa3BUTHE KU3HHU Ha 3eMIIe» 1

20 DKOJIOTHS KaK HayKa 1

21 Cpenpl 00UTaHMS U IKOJIOTHYECKUE (PAKTOPBI 1
Abuoruveckue pakTopnl. JIaGopaTopHas padora Ne 3.

29 «MopdgoJiornyeckne 0COOEHHOCTH PACTEHUH M3 Pa3HBIX MeCT 1
odutanus». JlabopaTropnas padora Ne 4. «Biusinue cBeTa Ha poCcT H
pa3BUTHE YePEHKOB KoJIeyca

23 buotnueckue gaxTops 1

24 DKOJIOTHYECKHE XapaKkTepUCTHKU nonyisiuun. [Ipaktuueckast padora Ne 2 1
«[ToAcU€T MIOTHOCTH MOMYJISAUUN pa3HbIX BUIOB PACTCHUI

25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3

26 DKOJIOTHYECKHE CHCTEMBI (IKOCUCTEMBI)

97 OcHoOBHBIE ITOKA3aTEIN SKOCUCTEMBI. DKOJIOTUYECKHE TUPAMU/IBI. 1
CaotictBa 3KocucteM. Cykieccus

28 [IpupoaHbIE 3KOCUCTEMBI 1

29 AHTPOTIOT€HHBIE 3KOCHCTEMBI 1

30 buocdepa — rnobanpHas skocuctema 3emMiu 1

31 3aKOHOMEPHOCTH CYILIECTBOBaHUS OuoCchepsl 1

32 YenoseuecTBo B Ouochepe 3emiu 1

33 CocymiecTBoBaH#e MPUPOJIBI U yenoBedecTBa. O600IIeHNE TEMBI 1
"Coo011ecTBa 1 9KOJOTHYECKUE CUCTEMBI"

34 KonTponpHast padota 3a kypc 6uonoruu 11 knacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YUYEBHO-METOANUYECKOE OBECITEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YUEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.U., Aragonosa N.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAx;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* buonorus. O6mas 6uonorus, 11 knacc/ Cusornazos B.U., Aradgonora N.b.,
3axaposa E.T., O611ecTBO C orpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue
/Mon pen. [Taceunnka B.B., AkunonepHoe o6mectBo «M3narenbeTBo
«IIpocenienne»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Mon pen. [Taceunnka B.B., Akunoneprnoe o6mectBo «M3narenbeTBo
«IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA
Meronnueckue mocoOus Uisl yAUTeNs; UAAKTHIECKUE MAaTEPUAIIbI JIJIsl YPOKOB.

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

1. https://resh.edu.ru/

2. http://school-collection.edu.ru/

3. www.bio.1september.ru/

4. http://video.edu-lib.net
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