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INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mnOporpaMMmbl TIO OHOJOTMM  TEOPETUYECKYIO  OCHOBY
JUISL OTIpENeNIeHHs] T0JIX0/I0B K (OPMHPOBAHUIO COJIEpKaHUS Y4eOHOro mnpeaMera
«buonorus» COCTaBWJIH: KOHLIENITyaJIbHbIE MOJIOKEHUS dI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH 1IEJeH, colepKaHusl, pe3yabTaToB 00ydeHUsI U TpeOOBaHUM
K YPOBHIO MOJTOTOBKHM BBIMTYCKHHKOB, MOJOXKEHHUS 00 OOMMX WENsIX W NPHUHIMIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUs
B Poccuiickoit deaeparuu, a Takke MOJIOXKEHUs 0 crenuduke 0nonoruu, e€ 3HaUYCHUU
B MIO3HAHUU KUBOU MTPUPOJIbI K 00ECTICYCHUH CYIIIECTBOBAHUS YEJIOBEYECKOTO OOIIIECTRA.
CornacHO Ha3BaHHBIM TMOJIOKEHUSIM OIPENIENICHBl OCHOBHBIE (DYHKIIUM MPOrpamMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT MpecTaBiIeHUE O IeNax, 00 oOiiel cTpareruu
oOy4eHHMs, BOCIUTAHUS U Pa3BUTHS OOyYarOlIUMXCsl CPEACTBAMU y4eOHOIO IMpeaMeTa
«buonorus», ompeaenseT o00sA3aTEILHOE MPEAMETHOE COJIEpKAHUE, €r0 CTPYKTYpY,
pacrpeiesieHrue 1o pa3iesiaM v TeMaM, PEKOMEH1yEMYIO MTOCIEA0BATEIbHOCTD U3YYEHHUS
y4eOHOro MaTepuasa ¢ yuéToM MEXIPEIMETHBIX U BHYTPUNIPEIMETHBIX CBSI3EH, TIOTHUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarOmnUXCs.

B nporpamme mo OHOJIOTHU TaKkKe YUUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM,  METalpeAMETHBIM W  TPEIAMETHBIM  pe3yjabTaTaM  OOydYeHHUS
B (OPMUPOBAHUU OCHOBHBIX BHJOB YYCOHO-TIO3HABATEIBHON IEATEIBHOCTH/Y4eOHBIX
NEeUCTBUN 00yYaroIMXCsl IO OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo Ouosorum (10-11 kmaccel, 0a30BBI YpOBEHB) peaTu30BaH
NPUHIIMI TPEEMCTBEHHOCTH B M3yYeHMM OWOJOrMH, Onarofaps uYeMmy B HeEH



MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA PAa3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMHUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUsS, IICHHOCTHBIX OpUEHTAIMA  JTUYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIEHUEM K OKpYXaromeld mnpupomHor cpexae. Iloatomy Hapsgy ¢ H3ydeHHEM
00IIEONOIOTUYECKUX TEOPHA, a TaKKe 3HAHUK O CTPOCHUH KHUBBIX CHCTEM DPa3HOTO
paHTa ¥ CYIIHOCTH OCHOBHBIX IIPOTEKAIONIUX B HUX TMPOIECCOB B MPOTPaMMe
110 OMOJIOTHH YJISIICHO BHUMaHHUE UCITOJIb30BaHUIO TIOTYYSHHBIX 3HAHUN B TIOBCETHEBHOM
YKU3HHM TSl PEIICHUS MPUKIIATHBIX 3a/1a4, B TOM YUCIIe: MPOGUIaKTUKN HACIECTBEHHBIX
3a00JICBaHUN YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
IKOJIOTHUYECKH [IETIECO00PA3HOTO MOBECHMSI B OKPY KaIOIIEH MPUPOTHOM cpejie, aHaan3a
BIUSHUS XO3SMCTBEHHOW JEATECILHOCTH 4YEJIOBEKa HAa COCTOSHUE NPHPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHHMAaHHUS K MPUKIATHON HANpaBICHHOCTU
yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOJIUMOCTBIO OOECreYeHUs
YCIIOBHM TSI PEIICHHMsS] OJAHOW M3 aKTyalIbHBIX 3aJad IIKOJBHOTO OHMOJOTHYECKOTO
oOpa3oBaHusl, KOTopas mpejrnosiaraeT (popMupoBaHue y 00ydaromuxcsi CIOCOOHOCTH
aIaNTHPOBATHCA K M3MECHECHHUSIM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunx
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTHh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUS M CTPYKTYphl y4eOHOTO MaTepwayia, CBOE BHJICHHE TyTel (HOpMUPOBAHHS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOMH
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamu yaeOHoro npeameta «buomorus.

buonorus Ha ypoBHE cpenHero oOmiero oopa3oBaHMs 3aHUMAET BAXKHOE MECTO.
On obecrieunBaeT (popMUpoBaHUE y 00YUIAIONTUXCS TIPEICTABIICHUN 0 HAYYHON KapTHHE
MHUpa, pacmupseT U 0000maeT 3HAHHWS O >KUBOM TpHUpOAE, €€ OTIUYUTEIBHBIX
MpU3HAKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIOINHH, CO3MAET YCIOBUS JIS: TMO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GopMHUpOBaHUS (DYHKITMOHAIBHONW TPAMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M O€30macHoOro oopasza >KM3HH, SKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOH TIPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHne OMOJOTHS UMEET TAKXKE /JIs PEHICHUS BOCHUTATEIBHBIX M
pPa3BUBAIOIIMX 3a/lad CPEAHETo 00Iero oOpa3oBaHUsI, COMMATU3ANNN OOYJAFOIITHXCS.
N3yyenue Onosioruu odecreunBacT yClIoBUs I (POPMHUPOBAHUS MHTCILICKTYATbHBIX,
KOMMYHHKAITHOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, JICTCTHUECKOH KYJBTYPHI,
CIIOCOOCTBYET HMHTETpAIlMd OHOJIOTHYECKUX 3HAHUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU u Teorpaduu. Hazpanubie
MOJIOKEHUS O TIPeTHA3HAYCHUH y4eOHOTO npeaMeTa « buosorus cocTaBuIi OCHOBY JIJIS
OMpECICHUS TOIXOM0B K OTOOPY W CTPYKTYPHUPOBAHHIO €T0  COJICp)KaHMS,
MPEICTABJIICHHOTO B MPOTpamMMe 1o OUOJIOTHH.

OT6op conepxanus yuyeOHOro mnpeaMera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIUN KYJIBTYpOCOOOPa3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPBHIM
oOydJaroluecs: MODKHBI OCBOWTH 3HAHUS M yYMEHHWsI, 3HaYMMbIC IJIs1 (POPMHUPOBAHUS



o0IIel KyJbTYphI, OMPEIETSIONINe aJeKBaTHOE MOBEICHUE YEIOBEKA B OKPYKAIOMIEH
NPUPOJHOM Cpelie, BOCTPEOOBAHHBbICE B TIOBCEIHEBHOM JKM3HU M MNPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHWWA 3aHUMAIOT AJIEMEHTBI
CoNepKaHMs, KOTOPBIE CIy>KaT OCHOBOW i1 (OPMHUPOBAHUS TPEICTABICHUI
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPA M IEHHOCTHBIX OPHUEHTAIUAX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AINHA ONOJIOTHYECKOTO 00pa30BaHUAI.

CTpykTypupOBaHWE  COAEpXaHUS  ydeOHOTO  MaTepuajia B  Mporpamme
no OWOJOTHM OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUU
00 OTIMYUTENHHBIX OCOOCHHOCTSAX >KMBOW MPHUPOIBI, 0 €€ ypPOBHEBOW OpraHM3aIlNU
¥ JBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeamera «buomorusy
BBIJICJICHBI CJIEAYIONINE COJAEpKaTelibHble JIMHUM: «buonmorus kak Hayka. MeTomawbl
Hay4yHOro Tmo3HaHus», «Kierka kak Ouosnoruueckas cucrtema», «OpraHu3M Kak
ouosiormyeckast cucrteMa», «CucremMa U MHOrooOpasve OpPraHHUYEeCKOro MHpay,
«OBOJIOLMS )KUBOU IPUPOJBD, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTUY.

Lenps uzyuyenus: yuedHoro npenmera «buonorus» Ha 6a30BOM YPOBHE — OBJIaJICHHE
OoOy4YaromMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHU3aluy >KUBBIX
CUCTEM pa3HOTO paHra M NOPHOOpPETEHHE YMEHUW HCMHOJb30BaTh HSTU 3HAHUS
JUIi TPAaMOTHBIX JIEUCTBUUA B OTHOIIEHUH OOBEKTOB >KUBOW MPUPOJBI U PELICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue e W3Yy4YCHHUS y4eOHOTO npeaMera «bunonorus»
Ha 0a30BOM YpPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBuiax,  CIyXaluX  OCHOBOM
Jutst GOPMHUPOBAHUS PEJICTABIICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUPA, O METOaX
HAy4YHOTO TIO3HAHUS, CTPOCHUH, MHOTO00Opa3 U 0COOEHHOCTSIX )KHUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBanne y  oOydYaronmuxcsi — TO3HABATENbHBIX,  HHTEIUICKTYaJIbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MPOIecce aHan3a JaHHBIX O MyTSIX Pa3BUTHS B OUOIOTHU
Hay4YHBIX B3IJIS0B, UJEH U MOJXOJOB K M3YYECHHUIO >KMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHHU3aIliy;

CTaHOBJICHHE y OOy4Jaronuxcs oOmel KyabTypbl, PYHKITMOHAIBHONW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH W OLICHUBATH SBJICHUS OKPYXKAIOIIET0 MHpa >KUBOU
MPUPOBI HA OCHOBAHHUY 3HAHUH U OTBITA, MOJYyYEHHBIX MPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHre 'y OOydYaromMXCs yMEHUM  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TPAKTHUYECKOW JEATETbHOCTU YeJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOU
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEM, COOTIOIEHUSI STUUECKUX HOPM
IIPU MIPOBEJICHUN OMOJOTUYECKUX UCCIICTOBAHM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUWA JUIsl TIOBBIIEHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M YMEHHH B TOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIECTBUN CBOEH JEATEIbHOCTH IO OTHOLLIEHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHME U COONIOIEHUE Mep NPOPUIAKTUKU
3a00JIEBaHU.

B cucreme cpenHero obmero oOpasoBaHus —«buosorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJIAETCS 00513aTEIbHBIM YU€OHBIM IPEAMETOM, BXOSAIIUM B COCTaB
npeaMeTHON 00sacTh «EcTeCTBEHHO-HAYUYHbIE IPEMETBI».

OO1iee ynCIO 4acoB, PEKOMEHIOBAHHBIX JISl M3ydeHHUs Ouonornu — 68 vacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COAEPKXAHUE OBYYEHUA

10 KJIIACC

Tema 1. buoJsiorusi Kak Hayka

buonoruss xak Hayka. CBs3b OHOJOTMHU C OOUIECTBEHHBIMHU, TEXHHUYECKUMHU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (pritocopuent, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B (GOPMHUPOBAHWM COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl MO3HAHMS KUBOM TPHUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

Hemoncmpayuu:
Lllopmpemuwi: Y. Japsun, I'. Mengens, H.K. Konbuos, [Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOU TPUPOIBDY.

Jlabopamopuuie u npakmuueckue padomol:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOJ0B IPHU U3YYECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3AIUSs

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTianune
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHu3ali OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJISIIUOHHO-BHUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabauyvt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpPraHHU3AIMH KUBOM
TIPHUPOJIBD».

Obopyoosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XumMnueckuii cocTaB U CTPOEHHE KJIETKH

XUMHYECKAN COCTAB KJIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIlIECTBRA.

DyHKIIUK BOABI U MUHEPAIIbHBIX BEMIECTB B KeTke. [loiep:;kanne oCMOTHUYECKOTO
Oamanca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble M 3aMEHHUMBbIE AMUHOKHCIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBl OCTTKOBON MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBA OenkoB. bronornueckue GpyHkimm 0IKoB.

depMeHTHl — Ouosornueckue kKaraim3atopbl. CTpoeHne (epmeHTa: aKTUBHBIN
HEeHTp, cyocTparHas crienuduyHocTs. Kodpepmentsl. Butamunbl. Otiuuust GepMEHTOB
OT HEOPTAaHUYECKUX KaTaJau3aTOPOB.



VYrieBoapl: MOHOCaxapuibl (TJHOKO3a, prb03a M JAe30KCHpr003a), Arcaxapuibl
(caxapo3a, JlakTOo3a) W  MOJMCaxapuabl  (Kpaxmayi, TJIMKOT€H, IEeJUII0JI03a).
buonornyeckue QpyHKIIMM YTII€eBOIOB.

Jlunuaper: Tpuraunepusl, Gochonunuasl, crepouisl. ['uapodunbHO-TUIPODHOOHBIE
cBoiicTtBa. buonormueckue ¢GyHkuuu aunugoB. CpaBHEHUE YIJIEBOJIOB, OCIKOB H
JIMITAJIOB KaK UICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenne u pynkiuu PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kjeTke. Knerodynas Teopusi — mpuMepP B3aUMOJICHCTBUS UIIEH
1 (haKTOB B HAYYHOM MO3HAHUU. METO bl U3yUYEHUS KIIETKH.

Krnerka kak menoctHast »kuBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
oenka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckon kietku. Kinetounas crenka 6akrepuit. CTpoeHUE 3yKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC,
ux Qyskiuu. Ilnazmatuyeckas MemOpaHna, e€ cBoiictBa u (yHkiuu. llurorimazma
u eé opranounbl. OgHomeMmOpaHnHbie opraHoubl kietku: OIIC, anmapar T'onbmxu,
au30coMbl.  [loyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH: MHUTOXOHAPHH, IUIACTHBIL.
[Ipoucxoxaenrne MUTOXOHAPUN U TacTu. Buasl mnactua. HememOpaHHbie OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IIEHTpP, LEHTPUOJIM, PECHUYKH, KTyTUKH. DyHKIUU
OpraHOMJOB KIIETKU. BKiItoueHus.

SAnpo — perynstopublii meHTp kieTkd. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Jluaepammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKMBOW TMPUPOIEL,
«Pacrpenenenne XMuMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOIEY.

Tabauyvr u cxemvr: «llepuonuueckass TaOaMIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJeKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€lKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOEHHE >KMUBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOM KIETKW», «CTpPOCHHE MNPOKAPUOTHYECKOM KIeTku», «CTpoeHue sapa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HAONIONCHUM, W3MEPEHUN, OSKCIEPUMEHTOB, MHUKPONpPENapaThl  PacTUTEIbHBIX,
’KUBOTHBIX M OaKTEepUATIbHBIX KJIETOK.



Jlabopamopnsie u npakmuueckue padbomul:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopatopHast pabota Ne 2. «M3yueHue CTpoeHus: KIETOK PaCTeHUH, )KUBOTHBIX U
OaKkTepuil MoJy MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OIMMCAHUE.

Tema 4. ’KusHenesiTeIbHOCTb KIETKH

OOMeH BemiecTB, WIM MeTaboau3M. AccUMWIIIUS (TJIaCTUYECKU OOMEH)
U JUCCUMWIALNS (PHEPreTHYecKuid OOMEH) — JBE CTOPOHBI €IWHOTO Tpolecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W JDHEPTMM B TOHUMAaHUU
MeTaboIu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOPHBIN U TereporpodHbiii. Ponb depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBas (a3bl (poTocuHTe3a. Peaknuu porocuHTesa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yciIoBUM cpeabl Ha (OTOCHHTE3 M CIOCOOBI TMOBBIMIEHUS €r0 MPOJTYKTUBHOCTH
Y KyJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAUCHHE XEMOCUHTE3a JIsl )KU3HU
Ha 3eMJie.

DOHepreTuuyeckuii oOMEH B KJIeTKe. PacunieruieHne BEHIeCTB, BBIJICIICHUE
U aKKyMYJIUPOBaHUE DHEPTUM B KIETKE. DTallbl SHEPreTUYecKoro ooOMeHa. [ mukonms.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIeTKe. [eHeTWYeckuii KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmms — GuocunTe3 Oenka. DTambl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oerka.

Heknerounsie ¢Gopmbl KM3HU — BUPYCHl. VICTOpUST OTKpBITHUSL BUPYCOB
(A.H. Wanosckuit). OcCOOEHHOCTH CTPOCHUS € JKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacteHudl, )KMBOTHBIX M YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMHU.
Bupyc ummyHonmedunmra uenoBeka (BUY) — Bo3Oynurens CIIMJla. OOpatHas
TPAHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUST BUPYCHBIX
3a00JIeBaHUI.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbuos, JI.1. iBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl naTaHus», «Metaboausmy, «MUTOXOHIPUSY,
«OHepreTuueckuii oOMen», «Xnoportact», «®dorocuntesy, «Ctpoenme JTHK»,
«CtpoeHue u (QyHKUMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Koy,
«Bupycoe», «baktepuodarm», «CtpoeHue u >xku3HeHHbIM 1wk Bupyca CII]/la,
oaktepuodaray, «Pemmukarus JTHK.

Obopyoosanue: wmopenu-anmmukanun  «Ynasoenne JIHK wu  Tpanckpumnmmsy,
«buocunres 0enkay, «CTpoeHue KIeTKN», Moaenb cTpykTypsl [JHK.



Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

Kiierounbli UKL, WM )KU3HEHHBIN 1K KieTku. Matepdasa u mutos. [porneccs,
nporekatoume B uHTepdaze. Permkanus — peakiuss matpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOOphl. XpoMatunbl. l[uTonOrHuecKkue OCHOBBI Pa3MHOKEHHUS U
WHMBUyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, mpoucxoasime Ha pa3HbIX
CTaJMsIX MUTO3a. BUOJIOTHYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEITb KIETKH — aIloITO3.

@opMBbI pa3MHOMXEHHUSI OPraHU3MOB: Oecrojioe W MoioBoe. Buawsl Oecmosnoro
pPa3MHOXXEHUS:  JIeJICHME HaJBOE, I[OYKOBAHUE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUEe, BEreTaTUBHOE pa3MHOXEHUE. VCKyCcCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJICKIUU.

[TonoBoe pazMHOKEHHE, €0 OTINYHS OT OECIIONOTO.

Meiio3. Cragum wmenosa. lIpomeccel, NpoOUCXOOAIIME HA CTaAusAX MeENo3a.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSsudHUKUA. OOpa3oBaHKMe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, SMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUSA
ANIEKIETOK U ciepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOTEHER). OMOpHOHANIbHOE ~ Pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Yy TO3BOHOYHBIX >KUBOTHBIX:
npobeHue, racTpyJisilus, OpPraHOreHE3. [TocTamOpuroHanbHOE pa3BUTHE.

Tunel MOCTAIMOPHUOHATBHOTO Pa3BUTHUS: MpsAMOE, HempsAMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMM Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemvi: «DOpMBI Pa3MHOKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTECHUN», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«/lenenue ket 6aktepuii», « CTpoeHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IIpsmoe n HenpsiMmoe
pazButue», «l'ameToreHe3 y MIICKONUTAIOIINX U 4YeJoBeKa», «OCHOBHBIE CTaIUU
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETO», <« SlileKkneTka MieKkonuTaromero», «Kapuokunes B kieTkax
KOpEILIKa JIyKa», MarHuTHAas MoJeNb-amuinkanus «Jlenenue knerkm», moxaens [JHK,
MOIeNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnsle u npakmuueckue padomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTMpenapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HaciieAcTBEHHOCTh M K3MEHYUBOCTh OPraHU3MOB

[Ipenmer u 3agaum renetuku. Mcropus pa3Butus reHetuku. Posb nurosoruum
1 AYMOPHOJIOTUU B CTAHOBJICHHM TCHETHKU. BKJag pOCCUMCKUX U 3apyOekKHBIX YUEHBIX
B Pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUYECCKUN, ITUTOTCHETUICCKUM,
MOJIEKYJISIpHO-TeHETUUECKUi). (OCHOBHBIE TE€HETHUYECKHUE TMOHATHUS. [eHeTudeckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS TPU3HAKOB, YCTaHOBJIEHHbIe [. MeHuenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MTEPBOrO MOKOJICHHUS.
[IpaBmiio TOMHUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ AUTUOPUIAHOTO  CKpEUIMBaHUA.  AHaJIM3UPYIOIIEe
cKkpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOUMIETO CKPEIIMBAHUA [JII ONMPEIACICHUS
Te€HOTHUIIa OCOOHU.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pabora T. Moprana mo cCrerieHHOMY
HACJICIOBAaHUIO TeHOB. HapyleHre cueryieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka mnona. XpoOMOCOMHOE OIpeaeieHrue moJia. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE ¥ FeTepOraMeTHbIE Oprann3mMbl. HaclienoBaHne Npu3HaKoB,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACeACTBEHHAs. Posib
Cpelbl B HEHACIIEJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHBIM psSA W BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KomnuecTBeHHbIE M KaYE€CTBEHHbBIC MPU3HAKU U X HOpMa peakiuu. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, wiM TEHOTUNMYECKasl, W3MEHYUMBOCTb. KomOuHaTUBHAs
M3MEHYHMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanyonHass u3MeH4YMBOCTh. Kiaccudukainus myTtainuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora U nOpuuuHBl MyTanui. MyTtareHHele  (GakTopbl. 3aKOH
FOMOJIOTHYECKUX PSAJIOB B HacaeaACcTBeHHOU n3meHunBoct H.M. BaBuiiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA!
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMUYECKHUI, MOJICKYJISIPHO-
F€HETUYECKU . CoBpemMeHHoe ONpeAeIICHUE T€HOTHUMA! MTOJTHOT€HOMHOE
CEKBEHHPOBAHHWE, T'E€HOTUIIMPOBAHHWE, B TOM uucie ¢ nomompro IIIP-anannsa.
HacnencrBennble 3a00/ieBaHUs YeI0BEKa: TeHHbIE 00JI€3HU, OOJIE3HU C HACJIEACTBEHHOU
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PEIPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Ooisie3Hn. ComaTHueCcKue U TeHEPATHUBHBIC
myTtauuu. CTBOJIOBBIE KJETKU. [IpuHIumnbl 310poBOro odpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oose3Heil. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEIOTBPAILECHUH U JICUEHUN
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYeTBepuKoOB,
H.B. Tumodees-Pecorckuii, H.W. BaBumos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €r0 ITUTOTCHETHYECKasl
OCHOBa», «3aKOH pacHICIJICHUS M €ro IIUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lIUTONIOrHYECKHE OCHOBBI JUTHOPHIHOTO
CKpemuBaHus», «Menos», «B3anMoneHCTBUE aJUICNIBHBIX TE€HOB», «l'eHeTHueckue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeENOBEKa», «l'eHernka mnona», «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
u3MeHYuBoCTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pe3yc-
dakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAs U3MEHUUBOCTD.

Obopydosanue:  Moaenu-anIuMKauu  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«HenomHoe  momuHupoBanme», «JlurubpumHoe  ckpemBaHue»,  «llepekpéct
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KpPBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue pabomul:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS y TPO30(MIbI HA TOTOBBIX MUKPOIIPEapaTax.

Jlabopatopnas pabota Ne 6. «M3ydyeHue Moau(pUKAITMOHHON H3MEHYHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOTIperapaTax.

[Tpaktrueckas padora Ne 2. «CocTaBiieHrEe ¥ aHATTU3 POJIOCIIOBHBIX YCIIOBEKA.

Tema 7. Cesiexniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak Hayka ¥ IPOLECC. 3apOKIACHUE CENIEKINH U TOMECTUKALUSA. Y YEHUE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTYpHBIX PacTEHHM.
[{eHTpBI MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, LITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M WHAMBHUIYAIbHBIM OTOOPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIll€HKa 3KCTepbhepa. bIM3KOPOACTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunuda. CkpelumBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrxkeHns CeNIeKINNA PAaCTEHUH, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

broTexHOoJIOTHs KaKk 0Tpacilb MPOU3BOACTBA. [ eHHAst MHXKEHEpHs. DTalbl CO3JaHUs
pexomOunantHoii JIHK wu Ttpancrenneix opranusMoB. Kierounas uWHXEHEpHS.
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Kierounble KynpTypbel. MHUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KimoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTMYECKHUE
u sTryeckue npodaemsl. MO — reneTrnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypumn, I'.J1. Kapnieuenko, M.®. l1BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuit», «llopoapl nOMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MBanoBay, «Ilonumionusy,
«OO0BeKTel ~ OWoTexHONOrMM»,  «KileTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOoBaHue U NEPEHOC T€HOB, XPOMOCOM).

Obopydosanue: MyJsS KM TUIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnsle u npakmuueckue pabomaol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENBHBIA YYaCTOK,
B TEIUIMYHOE XO35HUCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosonIHOHHAS OHOJIOTHUSA

[Tpennocbuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHON TEOPUU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIOLIMOHHON TEOPUM HA PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CBuzerenbctBa  »Bomonuu.  [lameoHTONOTHYECKHE:  MOCIEN0BATEIbHOCTD
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHUCH, TMEPEXOJIHbIE  (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iuuusi OSMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX IMyTeH y BCeX
OpraHU3MOB.

OBomonnonHas teopust U. Jlapsuna. [Ipenanocbuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBKymue CWiibl JBOJIONMH  BUJAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKECHUE
IpyU  OTPAaHUYCHHOCTH  PECYpCOB,  HEOMpeneiEHHas  W3MEHYMBOCTh,  0OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) u €€ OCHOBHBIE MTOJOKEHHUS.

MuxposBosorus. [Tomynsius kak eIMHUIA BUIa U SBOJIIOIUH.

JBvxymue cuibl (pakTopbl) SBOTIONNN BUOB B IPUPOE. MyTarlmoOHHBIN TPo1iece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsironnbie BOJIHBI U ipeiid reHoB. M3omsnus u
MUTpALUSL.

EctectBennblit 0TOOp — HanpaBistonuil Gpaxtop 3Bosonund. GopmMbl €CTECTBEHHOTO
otOopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3yiapTaT  3BoJionuH.  [Ipumepsr
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAUO-a1alITAL[UH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAOOOpPA30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe.

MakposBomtorusi.  dopmel  3BomronMM:  (uUIETHYECKas,  JAUBEPIrEeHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOIIOLUH.

[IpoucxoxaeHne OT HECNEUMAIM3UPOBAHHBIX Ipenakos. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAaLysl.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
9. I'ekkens, @. Mromiep, A.H. Cesepiios.

Tabauysr u cxemwvl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX XUBOTHBIX», «Apxeontepukcy, «PopMbl O0pbOBI 3a CYILIECTBOBAHUE,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOrooopasue mopoj
KUBOTHBIX», «llomymsiuum», «MyTallMOHHAasE HU3MEHUYUBOCTB», «ApoMOp(O3bD»,
«Mnunoagantamumny, «OO0Was nereHepaus», «/pmwxymume cuibl 3Bosonuny, «Kapra-
cxema Mapupyra myremectBus Y. JlapBunay, «bopp0a 3a cyllecTBOBaHHEY,
«IIpucnocobeHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTHUECKOE BUI000pa30BaHUEY.

Obopydosanue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKpacku, Habop
IJIOJI0B U ceMsiH, Kosuiekiusi «IIpuMepsl 3allUTHBIX MPUCIIOCOOTIEHUN Y KUBOTHBIXY,
Monenb «OCHOBHBIE HampaBiICHUs HBOJIOLUNY», O0BEMHass Mmojenb «CTpoeHue
rOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KoJeKus «@opMbl COXPaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX W PACTEHMI», Mojenpb amuimkanus «llepekpéct XpomMocoM», BIIAKHBIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JIATymIKW», MHKpOMpenapar
«/Ipozoduna» (Hopma, MyTaruu GOpMbI KPbIIILEB U OKPACKH TENA).

Jlabopamopnsle u npakmuueckue padomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOP(HOJIOTHYECKOMY
KPUTCPHION.

JlaGoparopHass pabora Ne 2. «OnucaHwe MPHUCIIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE KU3HH Ha 3emuie

JloHaydHbIE TIPEACTABICHHUs O 3apOKIACHUM JKM3HHA. HayuHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMmus. XUMHAYECKasi HBOJIIOLHUAL.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUYCCKOW H2BoMOIMHA. HadanmbHple JTambl  OMOJIOTMYECKOM
sBomonuu. l'mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE IPOTOKIETKH. IlepBble kieTkn M ux sBomonusa. PopMupoBaHuE
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.
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Pazutne xu3Hu Ha 3emusie mo s3pam U nepuoaam. Kartapxeil. Apxelickas
U IpoTepo3oiickas 3phl. [Taneo3oiickas spa u e€ nmepruobpl: KeMOPUHCKUN, OpIOBUKCKHH,
CUIIypUNCKNN, TEBOHCKUN, KAMEHHOYTOJIBHBIN, IIEPMCKHUH.

Me3zo30KcKkas 3pa u €€ MepuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBO.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX IMporeccoB. (OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYI JKUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DOBOJIOLMST Ye€lOBEKa. AHTpPOMNOJIOTHMS Kak Hayka. Pa3BuTue mnpeacTaBiIeHUN
O MPOUCXOKICHUH YelIoBeKa. MeTobl u3ydeHus anTpororenesa. CxoncTsa U pa3anyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
ecTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HMU, U3TOTOBIICHHE OpYAUN Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU DSBOJIIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YeIoBEK
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxolku McKOmaemMbIX OCTATKOB, BPEMsI CYLIECTBOBaHHMS, 00JIACTh PacHpOCTpPAaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHast (eBpa3uiickas),
HErpo-aBCTpaJIouaHas (PKBATOpHAJIbHASA), MOHTOJOUIHAs (A3MAaTCKO-aMEepUKAHCKas).
YepTbl NpPHUCHOCOOJIEHHOCTH TMPEACTABUTENICH YETOBEYECKMX pac K  YCIOBUSAM
CylllecTBOBaHMs. ENMHCTBO yenoBedyecknux pac. Kputrka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMB», «Pa3BuTHE
opraHu4yeckoro  mupa»,  «PactutenbHas — kieTka»,  «KHUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U YeTTOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOIO YEJIOBEKAY,
«/penenmme moan», «/peBane moam», «llepBble  COBpEMEHHBIE IO,
«YenoBeyeckue pach».

Obopyoosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
opyauii  mepBOOBITHOrO  4YeloBeka  (KaMHU-YONIEphl,  pyoOuia,  ckpebia),
ICOXPOHOJIOTHYECKAsT TalauIa, KOJUICKIUS «DOopMbl COXPAHHOCTH MCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnsle u npakmuueckue padbomul:
[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUU
¥ )KUBOTHBIX B KOJUICKITUSIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeAYECKUM My3ei).

Tema 3. Opranu3Mbl U OKpY:Kalolas cpena

DKOJIOTHSI KaK HaykKa. 3aJadd M pasleibl 3KOJIOTMH. MeETolbl 3KOJOTMYECKHUX
VCCJIETOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonoruueckue  ¢akropel. Kmaccudukamuss — sxomorndeckux — (PakTOpOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOTeHHbIe. JlelicTBUE IKOIOTHYECKUX (HaKTOpOB
Ha OpraHU3MBI.

AbGuoTtnueckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPEHIIUSA,
XUIIHUYECTBO, CUMOMO3 W ero Qopwmel. Ilapasutusm, Kkoomepamusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCANIMU3M, HEUTpaINU3M.
3HaueHHe OMOTMYECKHMX B3aUMOJEWCTBUI i1  CYIIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU NOMyIsiuuu. OCHOBHBIE MMOKA3ATENH MOIMYJISIIUU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanys. JnHamMuka
YUCJICHHOCTH NOITYJISIUUU U €€ PEryJIsiius.

Hemoncmpayuu:

llopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkerns.

Tabnuyvr u cxemwvi: xapta «llpupomnbie 30HBI 3emiu», «Cpeabl oOUTaHUS
opranusMoB», «®oronepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «[lumesbie nenm.

Jlabopamopnwie u npakmuueckue padbomul:

Jlaboparopnas pabota Ne 3. «Mopdonornyeckue OCOOCHHOCTH pacTEHUM
U3 Pa3HbIX MECT OOMTaHUS.

Jlabopatopuasi pabora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHE UYEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJNSIUN Pa3HBIX BHUIIOB
pacTeHUN.

Tema 4. CoolOmiecTBa ¥ 3K0J10rH4eCKHE CHCTEMbI
CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypbl OuOlLIEHO3a: BHIOBa,
POCTPaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (dkocuctemsl). [lonsTue 00 sxocucTeMe U OUOTreoIeHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBoport BeliecTB ¥ OTOK 3HEPTUU B 3KocucTeMe. Tpoduyeckue (MUIIeBbIe) yPOBHH
skocucTeMsl. [Iniessie nenu u cetu. OCHOBHBIE MIOKA3aTENN YIKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJOTUYECKHWE TMUPAMUJBL: MPOAYKLUUH, YHCICHHOCTH, OHMOMACCHI.
CBolCTBa BKOCUCTEM: YCTOMUMBOCTD, CAMOpPETyJIsilus, pa3BuTHe. CyKieccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCUCTEMBI.
Bburonorudeckoe u X03s1iiCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH HKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3sHOOOpa3us Ha 3eMIIe.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHOcepsl Kak TIOOATBHOM
sKocucTeMbl. JlnHaMuyeckoe paBHOBecHe U 0OpaTHas CBs3b B Orocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMHUYECKHUE IIUKIIBI 2JIEMEHTOB (YIJIepoa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIU.

UenoBeuectBOo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHST B Ouocdepe.
['1o6anbHbIE SKOJOTUYECKHUE TIPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBocTU Ouocheprl. OCHOBA PalMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. J{OCTIKEeHNsT OMOJIOTHH U OXpaHa MPUPOIbI.

Jemoncmpayuu:

Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabauywr u cxemwvr: «llumesble nenw», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponusie coobmecTBa», «llemn mnuTaHUs», «OKOJOTHYECKAs TMHPAMUIIAY,
«buocdepa u uenoBek», «IKOCHCTEMa MIUPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha NpUPOAY», «BaXHEWIIME HWCTOYHUKM 3arpsi3HEHUs] BO3JyXa U
IPYHTOBBIX BOA», «llouBa — BakHemas cocraBistomas Ouochepby, «DakTOphI
nerpajganuu nouBy, «llapHukoBsiil 3¢ dexT», «DakTopbl pagoaKTUBHOTO 3arpsi3HEHUS
ouochepri», «Obmas crpykrypa 6uocheps», «Pacnpoctpanenue xxu3au B buocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopot
a30Ta B PUPOE.

OOGopynoBanue: MojeNb-anIuIMKanusg «TUnuuHbie OWOIEHO3BI», Trepbapuii
«PacturenbHpIe CcOOOIIECTBa», KOJUICKIHH «bHolleHO3», «Bpenutenn BakHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOoapuu W KOJUICKIIUA PACTECHUN W >KHUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Bujaa, KpacHas kHura
Poccuiickoit @eaepannu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMSA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
OOy4alolUMHUCST ~ MpOTpaMM  CpedHero  obmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNpPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUSA IpeaMera «buomorus»
BBIJICJICHBI  CJICAYIONIUME COCTABIIIIONIME: OCO3HAHHWE OOYYaIOIIUMUCS POCCUHUCKOM
IPaXIAHCKOM HAEHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTHUIO, CAMOCTOSTEIBbHOCTH
U CaMOOIIPEJICTICHUI0, HAJTMYUe MOTUBALIUUA K OOYYEHHUIO OMOJIOTHH, 1I€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX IEHHOCTEH W
UCTOPUYECKUX  TpaJAWIUN  pa3BUTHS  OHUOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBLHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOT0 OOpa30BaHUs,
HaJM4ue SKOJOTMYECKOIO IMPABOCO3HAHUS, CIOCOOHOCTH CTABUTh IIEJIM U CTPOUTH
JKU3HECHHBIE IIJIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHHS Tmpenmera «buonorus» pocturaroTcs
B ©IMHCTBE Y4YeOHOW W  BOCHUTATEIBHOM  JEATEIBHOCTH B COOTBETCTBHUH
C TPaAWLIMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMU, MUCTOPUYECKUMHU U HTYyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpaBWIaMH U HOpPMaMu
MOBEJCHUS W  CIIOCOOCTBYIOT —TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA
K 3aKOHY M NPaBOIOPAJKY, YEJIOBEKY TPyJa WU CTaplIeMy ITOKOJIEHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @enepanuu, OPUPOAC U OKPYKAIOIIEH
cpexe.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSA Y4eOHOro mpeamera «bUOJOTHS TOHKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYalONIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OINecTBa, pPACHIMPEHUE KU3HEHHOTO OIbITa W ONBITA
JESITEIbHOCTH B TMPOLIECCE peAM3allMi OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaskaIaHCKOro BOCIIMTAHMSI:

C(OPMHPOBAHHOCTD TPAKIAHCKOH TMMO3UIMKM OOYyYaroImerocss Kak aKTHBHOTO
Y OTBETCTBEHHOTO YJIeHa POCCUIICKOTO O0IIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
U TPaBOIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOW XKU3HHU U OOBSICHSTH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJIeH C pa3HBIMU YOEXKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOT0 COAEPKaHUS;

TOTOBHOCTb K TYMaHUTAPHOU 1 BOJIOHTEPCKOM IEATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HJIEHTUYHOCTH, NaTpPUOTH3MA,
YBAOXKEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTM Iiepen PoamHou, ropaoctu
3a CBOM KpaHl, CBOO PoanmHy, CBOM S3BIK M KYyJbTYypYy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHHWE K IMPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPHUPOBI,
JNOCTHXKEHMSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIECTBa;

uaeliHas YyOEeXIEHHOCTb, TOTOBHOCTb K CIy)KeHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HaHME JJUYHOTO BKJIJIa B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBHUM C TPaIULIUAMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

3CTETUYECKOE OTHOIIECHHWE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAy4yHOrO W
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCTBa TBOPYCCKOM JINIHOCTH;
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5) pusnyeckoro BocnuTaHusi, (OpMUPOBAHMA  KYJBTYPbl 3A0POBbA U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTIbIXA, PETysipHas Gu3ndecKasi akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsS K COOCTBEHHOMY (PHU3MYECKOMY U ICUXHUYECKOMY
3J1I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYALUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPya0BOI0 BOCIIMTAHUSA:

TOTOBHOCTbH K TPYAY, OCO3HAHHE IICHHOCTH MacTEPCTBA, TPYAOI00HUE;

FOTOBHOCTh K AaKTHMBHOM JICATCIBHOCTHM TEXHOJOTMYECKOM W  COLMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM TpodecCUOHATBHON JeATeIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei mnmpodeccuu U pealru30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIE TIJIaHbI,

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHYeCKOro BOCIIMTAHMS

HKOJIOTMYECKU LeIecO00pa3HOe OTHOULIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE  YPOBHA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OMbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelbl;

OCO3HaHUE TJI00AJBHOrO XapakTepa OHKOJIOTMYECKHUX MpobdjieM U myTed ux
pelleHus;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU W3YYEHUU OUOJOTUU 3HAHUS U
YMEHHMsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOJIONIONIb30BAaHUEM
(cobmoieHne TpaBUJl TIOBEIEHUS B MPHUPOJAE, HAMPABICHHBIX HA COXPaHEHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATHE ICUCTBUN, NMPUHOCAIIUX BPEN OKPYKAKOIIEH NPUPOIHOU
cpele, YMEHHE MPOrHO3MpPOBaTh HEOJArONpUATHBIE HSKOJOTHYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;

HaJU4ME€ PA3BUTOIO 3SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTWYECKOU KYJIBTYPHI,
OMNbITA AESATENBHOCTA 3KOJOTMYECKOM HAIPaBIEHHOCTH, YMEHUs PYKOBOJCTBOBATHCS
MMH B I03HABATEJIbHOM, KOMMYHUKAaTUBHOW W COLMAJIBbHOM MPAKTHKE, TOTOBHOCTH
K YYACTHIO B TPAKTUYECKOM AESATENBHOCTU IKOJIOTHYECKOM HAPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOIECTBEHHOW MPAaKTUKHA, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

OHMMaHue crienu UKy ONOJIOTUY KaK HayKH, OCO3HaHUs €€ poJid B pOPMUPOBAHUN
PAaMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3[JaHUM LEJOCTHOTO MPECTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE NMPUPOIbI, UEJIOBEKA U OOILECTBA, B MIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALUU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBbI pa3BUTHS UEIOBEUYECTBA,
noucka IyTed BbIXOJA M3 TJI00ANbHBIX JKOJOTMYECKUX MpodiIeM U obecreyeHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHHH OMOJOTMYECKUX 3HAHUU B LENSIX MOBBIIIEHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, GOpMUPYEMOMl TMpU H3Y4YEHUU
OMoI0THH;

NOHMMAHHE CYIIHOCTH METO/I0B ITO3HAHUS, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKAX,
CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUMN
OKPYXaIOLIEro MHpa W MPOUCXOASIIUX B HEM H3MEHEHUH, YMEHHE JeNaTh
O00OOCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOLIUXCS JTAHHBIX
C LIeJIbIO TIOJTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO UCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIs PELLICHUS
npo6JieM B PEaNIbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMO00Pa30BaHUIO,
K aKTUBHOMY TMOJIYY€HHUIO HOBBIX 3HAaHUW MO OMOJIOTUM B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUS Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT: 3HAUYMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYUAIOUIUXCS
MEXKIMCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIE TIOHATHS, OTpaKkarolue
[IEJIOCTHOCTh HAYYHON KapTUHBI MUPa U CHEIIU(PUKY METOIOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEIleCTBO, PHEPTus, SIBJIEHUE, MPOLECC, CUCTEMA, HAyUHBIN
dbakT, TPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIECIOBaHUE,
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HaOJI0/IeHNE, U3MEPEHUE, IKCIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKATUBHBIE, PETYJISTUBHEBIC), o0ecreynBaroIue
dbopmupoBaHne (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAIBHONW  KOMIICTCHIIHH
oOy4Jaronmxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKUE 3HAHWSA W YHUBEpPCAIbHBIC Y4eOHBIE
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jiorn4yeckue 1efcTBUA:

CaMOCTOSTEILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

WCTIOJIL30BaTh MIPU OCBOCHUU 3HAHUI MPUEMBI IOTUUECKOTO MBIIJICHUS (aHaIu3a,
CUHTE3a, CPAaBHEHMUSI, KJTacCu(UKAIUU, 0000IICHMS ), PACKPBIBATH CMBIC]I OMOJIOTUYECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPEAETATH LENIU ACATEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JAEITEIBHOCTU C IOCTABICHHBIMU LIEISMU;

UCIIOJIb30BATh OUOJIOTHYECKUE MOHITHS JJIs1 OObsICHEHUS (PAaKTOB U SBJICHUM KUBOMN
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYX IAeHUS (MHAYKTUBHBIC, I€TYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISAITH  3aKOHOMEPHOCTH M IMPOTHUBOPEYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(GhopMyIUPOBATH BBIBObI U 3aKJIFOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPENICTBA JJIsI TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO POJia, BHISBJICHHBIX B PA3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIIBHOCTh, OLIEHMBATh COOTBETCTBUE pPE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATH PabOTy B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble ucciieoBaTeibCKUE 1eiiCTBUSA:

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 3aJiady, MPUMEHECHUIO Pa3IMYHBIX METOJOB
MO3HAHUS;

HCIIOJIB30BaTh PA3JIMYHbBIC BUJIbI JEATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS, €TI0
WHTEPIpETaUU, MPEoOPA30BAHUIO U PUMEHECHUIO B YUCOHBIX CUTYAIIHMSIX, B TOM YHCIIE
MIPU CO3/ITaHUM YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

(dbopMHpOBaTH HAyYHBIM THUI MBIIUIICHUS, BIaJE€Th HAYYHOW TEPMHUHOJIOTHEMH,
KJIFOYEBBIMU MOHATHUSIMU U METOJIAMH;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a]]a4H B 00pa30BATEIHHON NS TEIILHOCTH
Y )KU3HCHHBIX CUTYaIIUsX;

BBISIBIIATH TIPUYNHHO-CIIC/ICTBCHHBIE CBSI3U M aKTyaIM3UPOBATh 33/1a4uy, BBIJIBUTATh
TUTIOTE3y €€ pelIeHus, HAXOIUTh apTyMEHTHI JIsl JOKa3aTeIhCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKU
OILIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IIeJICHAIPABICHHBIN TTOUCK TIEPEHOCA CPEICTB U CITOCOOOB JICHCTBHUS
B IPO(HEeCCHOHATILHYIO CPELy;

yMETh TIEPEHOCHTHh 3HAHHWS B II0O3HABATEIbHYI0O M TMPAKTUYECKYIO OOJIacTH
KU3HEEATEIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIpE/JIaraTh OPUTHHAIBHBIE TIOJIXO/IbI M PEIICHHUS, CTABUTh
POOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(pOpMaluu (TEKCTe y4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHaIM3upoOBaTh WH(POpPMAILIUIO
Pa3IMYHBIX BUJOB U (POPM IpE/ICTaBIICHUS, KPUTUYECKU OIICHUBATDH €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEUUBOCTH;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
ounosiornyeckoi nHGopmMaru, HeoOXOAMMOM JJIsI BBITIOJIHEHUS yUeOHBIX 3aj1ay;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUM, COBEPUIEHCTBOBATh KYJIbTYPY AaKTUBHOIO HCIIOJIb30BAHUSI Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATH ONTUMAIbHYIO (POPMY Mpe/IcTaBIeHUsT ONOIOTHYECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTOE);

HCTIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHdopmaIuen: TPUMEHSITh XUMHYECKHe, (PU3NYecKkne W MaTeMaTUYeCKhe 3HAKh U
CUMBOJIBI, (OpMyJIbI, aOOpeBUaTypy, HOMEHKIIATYPY, UCTI0JIb30BATh U MPE0OPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMHU PACIlO3HaBaHUsI W 3alIUThl MH(poOpManu, WH(POPMAIIMOHHOM
0€301acCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE y4yeOHbIE AelCTBUS
OO0menmne:

OCYILIECTBIISAITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO Y4acCTBOBATH
B JIMajore Wiu AUCKYCCHMH TIO0 CYIIECTBY OOCYXmaemol TeMmbl (yMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEIBLHO BBITIOJHEHUS MpeiaracMon 3a1auu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTHX YYaCTHUKOB JUATIOTA WA
JTIUCKYCCUH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIldd, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS JPYTUX JIIOACH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHHUE K COOECETHUKY U
B KOPpPEKTHOH opme popMyTupoBaTh CBOM BO3PAKCHHS,

pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PCHHS C MCTIOIB30BAHUEM SI3BIKOBBIX
CpEZCTB.

CoBMecTHAasI 1eITEJILHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILECTBa KOMAHIHOW U MHIMBUYaJIbHOU pabOThI
MIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBHIBATH HEOOXOIUMOCTb PUMEHEHHUS
TPYIIOBBIX (HOPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATHh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C yUETOM OOILIMX HUHTEPECOB
Y BO3MOXKHOCTEW Ka)KJI0I0 WIEHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUH, PACIIPEAEIATH PO C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMaHIbl B OOLIMii
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh  HOBBIE TPOEKThI, OIEHUBATh HUJEU C TO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OWMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX U YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIISATh TO3HABATENBHYIO JICSITEIIBHOCTh, BBISIBISTH
npoOIemMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aMadll B 00pa30BaTEIbLHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBIINIATh CBOW OOPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJa/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEpLIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHMUIO;

[IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ APTYMEHTHI APYTUX TIPU AaHAIU3E PE3YIBTATOB JICSITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT creuuduueckue majisg ydeOHoro npeamera «buonorusy» HaydHbIe
3HaHMS, YMEHHSI M  CHOCOOBI  JEHCTBMI 1O  OCBOCHHIO, HWHTEPHpETalUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JCSITEIHHOCTH MO TMOJYYCHUIO HOBOTO 3HAHUSA U
MPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyallMsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlMAX, CBSI3aHHBIX C Owonoruei. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUYeHHS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOTo npeameta «buonorus» B 10 kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHUHU B CUCTEME HAyYHOTO 3HAHUS
CCTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TPaMOTHOCTH  YeJIOBEKa
JUTSL pETIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJIEPKaHNE OMOJIOTMUECKUX TEPMHUHOB U TOHSATUN: KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsiys), ypoBHEBash OpraHU3aIMs >XUBBIX CHCTEM, CaMOBOCIPOHW3BEICHHE
(peripoyKIius), HACJAEACTBEHHOCTh, U3MEHYHBOCTh, POCT ¥ PA3BUTHE;

yMEHUE W3JIaraTh  OWOJIOTWUYECKHE TEeOpuH  (KJIETO4YHas, XPOMOCOMHasl,
MyTallMOHHAsI, EHTPAJIbHAsI JOTMa MOJIEKYJISipHOM Ouosnoruu), 3akoHsl (I'. Mennens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pacteHuit H.M. BaBunoBa), ompenensite TIpaHWIlbl UX NPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOrO TMO3HAaHUS B OWOJOrMU: HaOIOJIeHHE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB MW SBICHWUW, OpPraHW3allisi W IPOBEIACHHEC
OMOJIOTUYECKOTO DSKCICPUMEHTA, BBIIIBIDKCHHE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPHUH M 3aKOHOB, YMCHHE J€JaTh BBIBOJBI
Ha OCHOBAHHH TOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJCISTh CYIICCTBEHHBIE TPHU3HAKKM BHUPYCOB, KIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS DSHEPTHMH B KIETKe, (OTOCHHTE3a,
MIACTHIECKOTO u DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOXKCHHS, WHAWBUAYAJIHHOTO pAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCEIHEBHON JKU3HU
C IeTbI0 0OecTieueHMsI 0€30MaCHOCTH CBOETO 3I0POBbS U 3/I0POBBS OKPYKAIOIIHX JIFOICH,
COOJIIOJIEHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAMOIIEH MPUPOTHON cpere,
MOHMMaHUE HEOOXOMUMOCTH HWCIIOJIb30BAHUS JOCTIKCHUH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHNS;

YMEHHUE peIaTh JIEMEHTAPHBIC TEHETUYECKHE 3aJadyl Ha MOHO- M JUTHOPUIIHOEC
CKpElIMBaHWE, CIICTUICHHOE HACleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbI),
TUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIECOBaHUNW B OWMOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIIMI0O M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHble  pe3ysbTaThl  OCBOCHHMS  ydyeOHoro mpeamera  «buomorus»
B 11 KJ1acce 10JKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOU KapTHHBI
MHpa M HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUMCKUX M 3apyOCKHBIX yUEHBIX-
OWONOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHAILHON TPaAaMOTHOCTH  YeEJIOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMyJsiliig, TeHOMOHMA, DSBOJIOUHUSA, JBIXKYyIIME CHiIbl ((aKTOphl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3OBaHME, JKOJOTHYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHUE M3j1arath OWOJOTHYecKHe Teopwuu (dBostormonHas Teopus Y. JlapsuHa,
CUHTETHYECKasi TEOpHUs OBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K.M. bopa, depenoBaHus TIiIaBHBIX HANpPaBICHUW M IIyTE€H HBOJIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensaTh TpaHUIbI WX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJaMU HAy4YHOTO TIO3HAHHWA B OWONOTMH: HAOIIOJACHHE
U ONHCAHUE J>KHUBBIX CHUCTEM, MPOIECCOB W SIBJICHUW, OpraHu3alds U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIy HCCIEIyeMbIMH BEIUYMHAMH, OOBICHEHUE IIOTYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YIIhTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISALMMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOrCOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, ECTECTBEHHOTO
oT00pa, BUA00Opa30BaHus, MPUCITIOCOOTICHHOCTH OPTaHU3MOB, JIEUCTBUS IKOJIOTHYECKUX
(GaKkTOpOB HAa OPTraHMW3MBI, MEPEHOCA BEIICCTB M ITOTOKA YHEPTHU B IKOCHCTEMaX,
aHTPOITOTCHHBIX U3MEHEHHI B SKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUA B MOBCETHEBHON KU3HU
C LIeNbI0 obecreveHuns: 0e30MacHOCTH CBOETO 3/I0OPOBbSI U 37I0POBbS OKPY>KAIOIIUX JTFO/ICH,
COONIIOIGHHUS HOpPM TPaMOTHOTO TIOBEACHHS B OKpYXAloIIel MpUPOJAHON cpene,
MOHMMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN JITIst
PaIMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YyMEHHE pelaTh 3JEMEHTApHBIC OWOJOTUYECKHE 3aJ1ayd, COCTABJISATH CXEMBI
MEePEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBITOJIHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
pu paboTe ¢ y4eOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTUYECKH  OIICHMBAaTh W  HMHTEPIPETHUPOBATH  MHGOPMAIIHIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMmaTpuBaTh rII00ATBHBIE YKOJIOTHIECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
Oronornyeckyo MHPOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCTOJIH30BATh
NOHSTUWHBIN anmapar OHOJIOTHH.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorusi kKak Hayka

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpbIBaTh cojJiepKaHUE TEPMUHOB U
HayK ¢ 00I1I€CTBEHHBIMU, TEXHUUYECKUMHU U MOHSTUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HAyKaMHU, Hay4Has KapTHHA MUPA, HAyYHBIH METOJ,
bunocodueis, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U paBoM. Poiib 6Gnonoruu ?{CCHG&OB&HH’I' 5
B (JOpMHUPOBAHUU COBPEMEHHOMN HAyYHOI apaKkTCpH30BATE GHOIOTHIO Kak HAyKy,
€€ MECTO U POJIb CPEAU APYTUX
KapTuHbI MUpa. CucteMa OUOJIOTUUECKUX
€CTECTBEHHBIX HayK. [lepeuncnsats
HayK.
YK paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. apsun, I'. Mennens, HaspiBaTh BaxkHeWIMe oTpaciu
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 64610 ryueckux snammii u 3a/1a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosimue iepen Guosnorueii XX b.
YKABOM TIPUPOJIBI»
1.2 | MeToibl mO3HAHUSA 1 MeTobl T03HAHUS )KUBOW IIPUPOIbI PackpsiBaTh coziepkaHuE TEPMUHOB U

YKUBOU IIPUPOIBI

(HabmroieHue, SKCIIEPUMEHT, ONHCaHuE,
U3MepeHue, Kiaccuduxanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
DKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTOIBI TO3HAHMS
YKUBOW NPUPOABD.

Jlabopamopnwle u npakmuueckue
paoompl:

[TpakTiueckas padota Ne 1.
«Vcnonb30BaHuE pa3InYHbIX METOJOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYEHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOIBL.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJIETOYHBIN, OPTaHU3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTEOTICHOTUYECKHIA ),
orochepHbIi.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE
NIPU3HAKU KU3HU», Y POBHU

PackpsiBaTh coziepkaHue TEPMUHOB U
MMOHSTHI: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KHBBIX CUCTEM,
O0OMEH BeIlIeCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHUYUBOCTb, PA3JIPAXKUMOCTb,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XKU3HU (OuocucTeM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISLMS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApaXuMOCTh, JBUXKECHUE,
rOMEO0CTa3, poCT U pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOIBD».
Mopens monekynbsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MECHSIOIIUMCS YCIIOBHSM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

0OMEH BEIIECTB M MPEBPAIICHUC
YHEPTUH, CAMOBOCITPOU3BEICHUE,
CaMOpETYJISIHS, Pa3BUTHE.

CoOmroath npaBusia 6€peKHOTO
OTHOIIICHHUS K KHBOU MPHPO/IE

HToro yacoB mo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJbHbBIE COJIA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM
npupone», «Pacnpenenenre XUuMUYECKUX

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApodUIbHBIE U THAPOGOOHBIC
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KUBOTO.
Pacnipenensith XuMUYECKHE DJIEMEHTHI
0 TPYIITIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemsi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOoeHHE MOJIEKYJIBI BOJIBD)

OT KOJIMYECTBEHHOI'O ITPEACTaBUTEIILCTBA
B OPTaHU3MeE; XapaKTEPU30BaTh POJIb
OTJIEJIbHBIX JJIEMEHTOB.

BBIABIATE CBSA3b MEXKIY COCTABOM,
CrtpoeHreM MOJIEKYIIbl XUMUYECKOTO
COETUHEHUS U €r0 (PYHKIMSIMH B KIJIETKE

3.2 | benku. CocraB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copep:kaHie TEPMUHOB U
CTpOEHHUE OEJIKOB AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB. MOHSITHIA: OETTKU, TOJIMMEPHI, MOHOMEPHI,
HezameHnMble 1 3aMeHUMBbIE AMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMUHOKHCIIOTBI. AMMHOKHCIIOTHBIN HNOJIMNENTHI, ACHATYpaLusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepus3oBaTh OCJIKU KaK KJIacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHMUIA;
TpPETUYHAs U YETBEPTUYHASI CTPYKTYpa). | KIACCU(PHUIIMPOBATH UX IO CTPOCHUIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHble U puOpUIIApHBIE OEIKN),
buonoruueckue QyHKIMH OETIKOB. NEPEYUCIISITh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIUU OETKOB
Tabauywvt u cxemol: «CTpoeHue
MOJIEKYJIbI OeNKay.
Obopyodosanue. CBETOBONH MUKPOCKOII,
MHUKPOIPEnapaThl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHIECKHE PackpriBaTh copepkaHle TEPMUHOB U
OuosornyecKue KaTaJIn3aTOPHI. MOHSITHIA: (PEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBIA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHasi Crielu(puIHOCTb.
KodepmenTsl. Butamussi.
Otnuuust pepMeHTOB

OT HEOPraHUYECKHUX KaTaJInu3aTOPOB.

Ko(hepMeHThI, OETTKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

Yka3bIBaTh OTIUIHS (PEPMEHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IPOMBINIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM XU3HH YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYrieBoibl: MOHOCaxapu bl (TII0KO34,
prb03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbocdonunubl, CTEpOUIBI.

[IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JUTHI0B KaK ICTOYHUKOB SHEPTHUH.
Jemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIBD»,
«JIumuapy.

Obopyodosanue.: 060pya0BaHNE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIEBOBI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, 1e30kcupudo03a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyarTka), Kpaxmal, TITHKOTEH;
JIUTIUJIBI, TPUTTULEPUbI (GKUPHI, Macia),
dbochomunuabl, CTEpOUIbI.
XapaKkTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIaCC OPTraHMYECKUX COCTUHEHUH.
KnaccudumumpoBaths yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; MEPEUUCIISITH PYHKITUN
YTJI€BOOB U JIUIUIOB.

CxeMaTnyecku n300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JTUTTUIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GpyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauywvl u cxemvi: PHK (undopmarnionHasi, TpaHCIOpTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudochar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKHUE COCAUHEHNS U
MUKpOIpenaparbl HOCHUTEIIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIEMHOBBIX KucioT (JIHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, ATD
3.6 | Ucropus u MeTobI [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:xaHue TEPMUHOB U

U3Y4YEHUS! KIIETKHU.
Knerounas teopus

Knerounas teopusi — mpumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB
B HAYYHOM IO3HAHUHU.

MOHSATHM: KJIETKA, IUTOJIOTHS;
PacCKpbIBaTh CONECPIKAHUE MOJIOKEHUN
KJIETOYHOM TEOPHH.

33



MeToapl n3ydeHus KICTKH.
JHemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTYYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncriarh u XapakTEepU30BaTh
OCHOBHBIEC METOIbI M3YUCHHUS KICTKHU:
(TpUTOTOBJICHUE CPE30B,

OKpaIlMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKAHEH )

3.7

Knertka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kietka kak 1enocTHas )kxuBasi CUCTEMA.
OO011ue Npr3HAKY KIETOK: 3aMKHYTast
HapyxHas MeMmOpaHa, MosekyJbl JJHK
KaK T€HETUYECKUH amnmapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTUYECKAsl U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
IPOKaAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHbIE
OTJIMYUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpPBbI — KJIETOYHAsl CTEHKA,
TTIMKOKAJIUKC, UX (PyHKIUU.

[Tnazmarnueckas MemOpaHa, ee CBOMCTBA

U QYHKIIMH.

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUN: KIETKH (3yKapuOTHUYECKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIeCKast
MeMOpaHna (TuiazmanemMma), TTHKOKAIIMKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKa, HYKJICOUI.

CpaBHUBaThH MEXy COOO
HYKapUOTHUYECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TpHOOB
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JHemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHUE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHUE
KABOTHOM KJIETKN», « CTpOEHHE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[ToayaBTOHOMHBIE OPraHOU/IbI KIIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KIIETKH.
Bxurouenusi.

SAnpo — perynsaToOpHbINA HEHTP KIETKH.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapuoIlUIa3Ma, XpOMaTUH, SAPBILIKO.

PackpsiBaTh conepskaHue TEPMUHOB U
MOHATHH: IUTOTLIa3Ma, OPTaHOU/IBI,
sHomazMarudeckas cethb (311C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MHUTOXOHPHH, INIACTUIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJIETKU TI0 U300paXEHUSIM U

Ha MUKpOTIpenaparax;
KJIACCU(DHIIMPOBATH OPTaHOM/IBI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywt u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATHh (PYHKITUU KaXKIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO Kak
MECTO XpaHEeHHsI, epenayn (yABOCHUE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpPaHCIIOPTa BEIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
[Inactnyeckui Accumuitsinus (TIacTUYeCKUi 0OMEH) HOHSITUI: OOMEH BEILECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTadoIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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nporuecca metabonusma. Posiab 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpesl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpavyuu:

llopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«@POTOCUHTES)

JTUCCUMUIIALINS, SHEPTETHUECKU OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXAY ITOTVIOLIEHUEM COJTHEYHON
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (DOTOCHUHTE3 U XEMOCUHTES3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUeCcKuii 0OMEH B KJICTKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKyMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro ooOMeHa.
I'mukonms. bpokeHne u ero Buabl.

PackppiBath copepkanne TEPMUHOB U
MOHSITUI: SHEPTETUYECKHUI OOMEH,
TJIUKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OPOKEHHE, OMOJIOTHYECKOE
OKHUCJICHHUE, KJIETOYHOE JBIXaHHE,
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Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemol.: « TUTIBI TATAHUD,
«MeTabomu3my», « MUTOXOHIPUSI,
«JHEepreTUYecKuit 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
Xapaktepu3oBaTh OOMEH BEIIECTB U
IpeBpalieHre SHEPTuu (MeTaboII3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHaBIMBATh
B3aMMOCBS3b MEKY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBINA U
reTepoTpOQHBIN.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE
CBSI3M MEXIY TIIMKOJIM30M, KIIETOUHBIM
JIbIXaHUEM U CUHTE30M MOJeKyIATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOIHOTO U KUCIOPOJAHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reseTnueckou
uH(}popMaIMK B KIIETKE.

PackpriBaTh cojziep>kaHHE TEPMUHOB
U NOHSITHUN: TeH, TEHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKO/IOH,
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I'eneTnyeckuii KOJ M €ro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKuCJ0T. Posib pubocom B
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHKy,
«['eHeTHYECKUM KOIY.

Obopyodosanue: MOJEIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunuus»,
«bunocunTe3 O0enkay

pubocoMa, IeHTpaibHAas J0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKICHHOCTh, YHUBEPCATHHOCTbD,
HETEePEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuceIBaTh ATANBI peann3alin
HaCJIeICTBEHHOM MH(OpMAIUH B KIIETKE.
CpaBHUBaTh PeaKlMd MATPUIHOTO
Cunresa monekyn PHK u Genka B kietke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. IBanoBckwmit). OcobeHHocTH
CTPOCHHUSI U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid,
’KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC
BUpycaMu. Bupyc ummyHoaeduumra
yenoseka (BIY) — BozOyautens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
uHTerpasa. [Ipoduiakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (B1IY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (POPMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBINA IIUKI BUPYCOB
UMMYHOJE(PUINTA YEIOBEKA; pa3IinyaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.
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JHemoncmpayuu:

Iopmpemuwi: JI. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CII1/la,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJ1€1b-anIInKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTounblii IUKIT, WM )KU3HEHHBIN UK | PackpeiBaTh copepkaHHe TEPMHHOB U

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Ipoueccsl, mpoTekaroiue B UHTEpPase.
Pennukanus — peakuus MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ Ha0OpbI. XpOMaTHU/IBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
IPOUCXOSIINE HA Pa3HbIX CTAUAX
MUTO3a. BUOJOTHYECKUI CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
anomnTo3.

MOHSATUI: KIETOYHBINA LMK, HHTEp(Pa3a,
penyIIMKaLNs, XpOMOCOMa, KAPUOTHII,
rarJIONIHBINA, TUTIJIONIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Mmeradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKJT KIIETKU;
MEPEUYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHbBIE€ HAOOPHI KJIETOK.
CpaBHUBATh CTA MU MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYMKa KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMbI pa3MHOXKEHUS OPTAHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Busl Oecrionoro pa3MHOXKEHHUS:
JIeJICHUE HAaJABOE U ITOYKOBAHHUE OJTHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa3oBaHue,
BETeTaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €T0 3HAYCHUE

s cenexuumu.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIUYHUS
oT O€eCII0JIOrO.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXKEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANLEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «DOPMBI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX
pacteHui», «/lerenue KineTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaueHue 0ecroioro u rMojoBOro
CIIOCOOOB Pa3MHOKCHHUSI.

Boiaensts Bupl 0ecrosioro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IblI;
BBISIBIIATH OCOOCHHOCTHU

UX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3Ha4YECHHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JIHK;
MarHuTHas MO/IeJb-anIlIuKaIAs
«JleneHue KIeTKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, IEPEeKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJIETOYHOTI'O ACJICHUS;, OIMUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATH CTAJINU Meh03a
1 MHUTO3a.

Paznnuare Ha pUCyHKax CTaauu Meno3a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meio3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponcce 06p330BaHI/I$I

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE MOJIOBBIX MTOJIOBBIX KJIETOK Y )KUBOTHBIX. MOHSTHI: TAMETOT€HEe3, CIIEPMATOTeHE3,
KJICTOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€HE3, CIIEPMATO30U/l, AKPOCOMA,
Ono10TBOpEHME suaHukr. OOpa3oBaHNUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30m 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y )KUBOTHBIX U €Tr0 CTaJluu;
ooreHne3. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIE KJIETKHU KUBOTHBIX U OTHCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30M/I0B. MPOLIECC UX PA3BUTHUA.
OmmomorBopenue. I[TapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,
Tabnauyst u cxemol: «IIpsimoe u HEnpsiMoe OMOJIOTNYECKOE 3HAUCHHE
pa3BUTHECY, «["ameToreunes OINIOAOTBOPCHUS
y MJICKOTIMTAIOIINX U YEIIOBEKAY.
Obopyodosanue: MoJeIb MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOIIUTAIONIETO», « SMIIeKIeTKa
MJIEKOITUTAIOILIETO.
Jlabopamopnvle u npakmuueckue
pabomol:
JlabopaTtopnas pabota Ne 4. «3ydenne
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHANTBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHU3MOB (3MOpuoreHes). Dtarbl SMOPUOHAIBHOTO | 3UTr0Ta, IpoOsIeHne, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelNb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
OHTOreHe3a», «IIpsmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyia, HeHpyJa, OpraHoTeHe3;
3apOBIIIEBbIE JINCTKU: IKTO/IEpMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaxX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATh MEPUOJIbI OHTOTCHE3A;
MPSAMOE U HETIPSAMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OIIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofepkaHue TEPMUHOB U

O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH I'€HETUKHU. Britaz XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHUICKHX U 3apyOEKHBIX YUEHBIX B rOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKNA. METO/1bl TCHETUKHU JIOMUHAHTHBIN MPU3HAK (TEH),
(rMOpHUI0JIOTUYECKU, pelecCUBHBIN Mpu3HAK (TEH), YrcTas
LHUTOT€HETUYECKHI, MOJIEKYJISIPHO- JUHUSA, THOPUAL.
TEHETHUYECKUN ). [lepeunciATh U XapaKTEPU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKU: THOPUOTIOTUUECKH,
['eneTnyeckasi CHMBOJIMKA, LUTOT€HETUYECKHUI, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: PELECCUBHBIE IPU3HAKU PACTEHUI U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUTSL 3aIIMCH TEHOTUITHUYECKHUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHUEY, CKpEIIUBAHUS
repoapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB

HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpeluruBanue. 3aK0H eIMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUI METO/,

CKpEILMBAHNE ruOpuI0B NepBOTo MnokoyieHus. [IpaBuio | 4ucThie TUHUM, JTOMUHUPOBAHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH pacCHICIVICHUSA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(moJiHOE, HETMOIHOE), pacUIEIICHUE
B IIOTOMCTBE.
OnuceIBaTH METOIUKY MTPOBEICHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LUTOT€HETHYECKAsi OCHOBA», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeHiesiemM OnbITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh conepkaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpENTUBAHUS VIS OTIPECIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue: MOJIEIb- alTUIUKALIUS
«JlurubpuiHoe CKpenBaHue)

PackpwiBaTh cojepkaHre TEPMUHOB U
MOHATUM: TUTUOPUHOE CKpEIIMBaHUE,
aHAJIM3UPYIOIIIEE CKPEIIMBaHUE.
OmmceiBaTh onbITHI I'. Menneins

10 U3YYEHHIO HACJICAOBAHMUS IBYX Iap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conep:xkaHue 3aK0Ha
HE3aBHCHUMOTO HaCJI€OBAaHMS ITPU3HAKOB.
[IprMeHITP MaTEMaTHYECKUN pACUYET

C TIOMOIIBI0 METOJa TEPEMHOKEHHUS
BEPOSITHOCTEN M 3aMUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacilieruieHus MPU3HAKOB Y MOTOMKOB
10 ()EHOTHUITY U TEHOTHITY.
3anuchiBaTh CXEMbI JTUTHOPUIHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIL,
Moenb-anmukanus «llepekpécr
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas pabota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpeiBaTh coqepkaHre TEPMUHOB U
MOHSATHN: CUEIICHHOE HaclleI0BaHUE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHUA
XPOMOCOMHOU TEOPUHU
HacienctseHHoctu T. MopraHa;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuerieHHOMY
HAaCJIEJOBAHUIO T€HOB U IPUYUHBI
HAPYLICHUS CUETUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

TMIpY CLEMJICHHOM HACIIEeIOBaHUH,
OOBSACHSITH MPUUMHBI PEKOMOMHAITUT
TE€HOB, ONPEEIISTh YUCIIO TPYIII
CLCTUICHUS T€HOB; peIIaTh TCHETUYECKUE
3a71a4M Ha CLEIJICHHOE HACJIEIOBAHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | 'enetuka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMbl U MOHSATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOraMEeTHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN 01, FETEPOraMEeTHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HAacJIeJOBaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauywl u cxemol. «I'eHeTHKa TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEI0BAHMS TPU3HAKOB, CLIETNIEHHBIX
CLEIUIEHHOTO C IOJIoM», «KapruoTuribl Y HE CLEIUICHHBbIX C nojoM. Pemate
YeJIOBEKa U KMBOTHBIX) IFeHETUYECKHUE 33/1a4M Ha HACJIEJOBaHKE
CLEIUIEHHBIX C MOJIOM IPU3HAKOB

6.6 | U3MeH4YHBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh cofepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs! U HACJICACTBEHHAs. MOHSTUI: U3BMEHYUBOCTb,

WU3MEHYUBOCTb Ponb cpenpl B HeHacIeICTBEHHON HACJIEICTBEHHAs! U3MEHUNBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIUH.
CpoiicTBa MOIM(UKAITMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYUBOCTD,
BApUAIIMOHHBIN psiJi, BApUAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMA PEAKLINH, KOJIMYECTBEHHBIE U
KauE€CTBEHHBIC [TPU3HAKHU.
KnaccuduimpoBatb BUIbI
M3MEHYMBOCTH U BBISBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHON N3MEHUYUBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHON KPUBOW»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

OOBACHATH €€ 3HAUCHHUE JJISI OPraHu3MOB.

Pa3nuyaTte KOIMYECTBEHHBIE U
Ka4eCTBEHHBIC IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJl, BADUALIMOHHYIO
KPUBYIO, BBIUUCIATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa ¥ NpUYUHBI MyTaLUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. U1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAs

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €TI0
3HAYE€HUE 1T OMOJIOTHU U CEJIEKIUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUYNHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYXaroliei cpeie (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomomuipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0one3nn. CoMmaTU4eCKue
reHEepaTHBHBIC MYyTAIlUU.

PackpriBaTh cosiep:kaHle TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
LIUTOT€HETUYECKUIN METOI,
reHEaJIOrMYE€CKUI METO, POJOCIOBHBIE,
OJIM3HEOBBI METOJI, HACIEICTBEHHbIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
IIPEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsTb 0cOOEHHOCTH U3yUEHUS
TE€HETUKH Y€JIOBEKA; MPUBOJIUTD
PUMEPHI HACIEICTBEHHBIX O0JIe3HEeH
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TEHETHYECKOT O
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TEHETUYECKUX
OonesHei. Meauko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemor: «HacnemoBanue
pesyc-paktopay, «I'eHeTruKa rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE M aHAIU3 POJIOCIOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEXIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8
Tema 7. Cejiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpriBaTh conepxkaHre TEpPMUHOB

U TIpoIecc

3apOoKIECHUE CENEKINU U JOMECTUKALIUS.
Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

L{eHTpBI NPOUCXOKIACHUSA JOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUU: CEJIEKIU, COPT, IIOPOAA,
HITaMM, JOMECTUKAIIUS, WIIN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPHIN3ALINA,
MCKYCCTBEHHBIN 0TOOD.

51



JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJBTYPHBIX pacTeHH», «I1opopl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruOpuan3amnys u e€ ycrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpriBaTh copepkaHle TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpeIllMBaHUE, YUCTas JINHUSA, TETEPO3NC,
HEPOACTBEHHOE CKPEIMBaHNUE,
VCKYCCTBEHHBIA MyTarcHes,
nonuruionasl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHINBUIYaIBHOTO), BHIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJIEHHOM ), CIOCOOBI IMOTYYEHUS
MOJIUIIIIOUIOB.
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pacTeHuM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WM TETUTMYHOE XO03SMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATBHOE Pa3MHOKEHHE
pacrennii. Knonuposanue
BBICOKOIIPOTYKTUBHBIX

PackpriBath copepkanue TEPMUHOB H
MOHATHI: OMOTEXHOJIOTHSI, KJICTOYHAS
WHXEHEPHS, TeHHAs UHXKEHEPUS,
KJIIOHUPOBAHKE, TPAHCTCHHBIE
opranu3Msbl, ' MO (renetnuecku

MO (DUITUPOBAHHBIE OPTaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHoJorun», «Knetounsle
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TIEPEHOC TEHOB,
XPOMOCOM»

JIOCTHKEHUSI OMOTEXHOJIOTUU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA

Y MEJULMHBI.
IlepeunciaATh U XapaKTepU30BaTh
OCHOBHBIE METO/IbI U
JOCTUXKEHUS] ONOMHKEHEPUH.
OOcyx1aTh 3KOJOTUYECKUE U
ATUYECKUE aCTIEKThl HEKOTOPBIX
UCCJIEIOBaHUM B 00J1aCTH
OMOTEXHOJIOTUH (KJIOHMPOBAHUA,
HCKYCCTBEHHOI'O OIUIOJJOTBOPEHUS,
HaIIPaBJIEHHOTO U3MEHEHHUsI FEHOMA U
CO3JaHMsl TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomnuectBO
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomronys 1 METOBI

€€ U3yUYCHUS

1

[IpennockuIku BO3HUKHOBEHUS
HBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUHU U APYTHUX HAYK.
CBuaeTenscTBa 3BOJIIOIUN.
IlaneonTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTso u
paznuune payH u Gpiaop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOrMYECKHE: CXO/ICTBA
U pa3nuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIIbLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh cojiepkaHue TEPMUHOB U
TTOHSTHI: DBOJIFOINS, IEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTUYHBIC U AaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAITBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHLCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYCCKHUE.

[IpyuBOINUTH MPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJIe»,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpapuueckas
KapTa MUpa; KoJeKusa «DopMbl
COXPAHHOCTH HCKOIA€MbIX >KMBOTHBIX 1
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OpouronimoHHas teopus Y. JlapBuHa.
[TpenmochlIKu BOSHUKHOBEHUS
JTapBUHMU3MA. [[BHXKYIINE CUTTBI
HBOJIIOLIUY BUJIOB 110 JapBuHY
(M30BITOYHOE PA3MHOKEHUE

NIpU OTPaHUYCHHOCTH PECYpPCOB,
HeomnpeaenéHHas U3MEHYUBOCTbD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOPUS SBOIOLNN

PackpriBaTh cozepxkaHue TEPMUHOB U
MOHSTUM: CUCTEMAaTHUKa, €CTECTBCHHbIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIOLIMOHHBIC UIE€H, KOHILICIIIUN 1
TEOpUM; CPABHUBATH B3IJISI/IbI HA BU U
sposmoruio K. JInunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JInHHEsS B pa3BUTHE
CUCTEMATUKH U OOBSCHSTH MPUHITUTIBI
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(CTD) u eé oCHOBHBIC TTOJIOKECHUSI.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyTa nyTeecTBUs
Y. Napsunay, «®@opMbl 00pbObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBbI.
XapakTepu3oBaTh COAECPKAHUE U
3HAYEHUE IBOJIIOLIMOHHON KOHLIENIINN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-D)KOHOMUYECKUE
MPEANOCHUIKM BO3HUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coep:kaHue IBOJIOLMOHHON
teopun Y. /lapBuHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnu (CTD) u 0OBIACHATH
e 3HaueHue sl OMOJIOTUN

13

Bun: kpurepun n
CTPYKTYypa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€IVMHHIA BUJA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTalu GOpMbI KPbUILEB U OKPACKH
Tena), Mmoaenb-antunkanus «llepekpéct
XPOMOCOM.

PackppiBaTh conmepkaHie TSPMUHOB U
MOHSITUI: MUKPOIBOJIIOIINSI, BUI,
KPUTEPUU BUJIA, apeasl, TOMyJISIus,
reHooH/I, MyTalluy, KOMOUHAITUU
TCHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
L[EJIOCTHYIO OUOJIOTHYECKYIO CUCTEMY.
Boiaenste kputepuu Bua
(Mopdonornueckuii, GU3NOIOrMUECKUH,
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Jlabopamopnwie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTUYECKOMY
KPUTEPHIO»

OMOXUMUYCCKHUIN, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpaduuecKkuii) u
MPUMEHSTh KPUTEPUU JJI ONTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIO €IMHUILY BUJA U
ABOJTIOIIHH.

OnuceIBaTh MOIMYJISIITUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIsmxymye CUibl JBrkymne cuiiel ((pakTopsl) 3Bostonuu | PackpeiBaTh coliep>kaHlE TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUN: KOMOWHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallUW, MyTallMOHHBIN
M3MEHYMBOCTb. [10NyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISAIHS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuysl u cxemul. «JIBUXKyIIE CHITBI (aKTOpPBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJIFOLIMI npoiiecc, KOMOMHAaTUBHAs
M3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHoB, N30SI, MUTPALIHSL.
VYcTaHaBnMBaTh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTAPHBIX
(hakTOpOB) IBOJTIOITUHU
1.5 | EcrecTBennslii 0TOOp EctecTBenHsbIi 0TOOp — HanpaBsitonuii | PackpeiBaTh copepkaHue TEPMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

MOHSTUI: €CTECTBEHHBIN 0TOOP, O0phOa
3a CyIIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHME

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTbh GOPMBI €CTECTBEHHOTO
oTOopa (ABMKYIIHMA, CTAOMITU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH X MEXKITY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buna u BumooOpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
Obopyoosanue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOTICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIABIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MperapaTax IPHUMEPbI
MPUCTIOCOOJICHHOCTH PACTCHUN U
’KUBOTHBIX K YCJIOBHSM CPEJIbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEILHYFO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BUI000pa30BaHMUS,;
OMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJIICKITHSI HACEKOMBIX C Pa3INYHBIMU
TUTIAMU OKPACKU; HAOOp MII0JI0B U
CEeMSIH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauyeckoro BUI000pa30BaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

IIporpeccupyromias cenuain3anus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Manoamanrauuny, «O01as
JIETCHEepaIus».

Obopyoosanue: monenb « OCHOBHbBIE
HaITpaBJICHUS SBOJIIOIHMIY; 00BEMHAS
Mozenb «CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSITHI: MAaKPOIBOTIOLHS, (pUtoreHes,
OMOJIOTUYECKUI MTPOTPECC U perpecc,
apomopdo3, uaroananrarus, oomas
JeTeHepanys, aJanTUBHAS paaralius.
XapaxkTepuszoBaTh (HOPMbI IBOJTFOLIUH.
BrisBisats apomopdo3bl u
WJIN0AIANTANHA Y PACTEHUUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH MpoOrpecc
1 OMOJIOTHYECKUI perpecc, apoMopdos,

HIM0aanTallUI0 U OOIIYIO
JICTeHEPAIIHIO.

BoIaBIsATE B3aUIMOCBSI3U MCKAY MYyTAMU

Y HaIIPaBJICHUSIMHU JBOJIIOLIUN
Y PACTEHMM U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'unore3nl
MPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abuoreHe3 U MaHCIepMHus.
XuMHUYECKasi SBOJIFOLHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECCTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeol:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas KieTka», « KuBoTHas
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbiBath cojiep:kaHle TEPMUHOB U
MOHSATUI: KpEalMOHU3M, aDHOreHe3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPONLUIOr0 3€MIIH.
[lepeuncnsaTb OCHOBHBIE TAIbI
XUMHUYECKON ¥ OMOJIOTHYECKOM
ABOJTIOIUU.

N3narath cosiepkaHue ruroTe3 U TEOpuid
BO3HUKHOBEHUS KM3HU HA 3eMJie
(KpealoHn3Ma, CaMOINPOU3BOJIIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no noay4eHuto OpraHnuaecKux
BEILIECTB U3 HEOPTraHUYECKUX IMYTEM
aOMOTEHHOTO0 CUHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

PazButHe )xu3HM Ha 3emIi€ 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas 3psl. [1ameo3onckas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u €€ nepuoabl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KI1umara v
re0JIOrMYECKUX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

y pPaCTE€HUH 1 KUBOTHBIX. [losiBIICHUE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3BuTne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh copepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30u,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPJOBUKCKUH,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEpUOJIaM re0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MIPEJICTABUTENICH CUCTEMATUUYECKUX
TPYIII OPraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCJIOBUSAM >KU3HU
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[TpaxTrueckas pabora Ne 1. «M3yuenue
MCKONAEMBIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKcKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAUYECKUU MYy3ei)

2.3 | CoBpeMeHHast Cucrema opraHM4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJolnd. OCHOBHBIE MOHSTUI: CUCTEMATHKa, NUCKYCCTBEHHAS U
OpPraHUYECKOT0 MUpA CHUCTEMaTHUYECKUE TPYIIIBI OPraHU3MOB. | €CTECTBEHHas Kilaccu(puKaiys, OnHapHas

Jemoncmpavyuu: HOMEHKJIATypa, IPUHLIUII
Tabnuyvl u cxemol: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPIaHMYECKOT0 MHpa
2.4 | DBoMIOIMS YeIOBeKa DBOJIOLHS Y€I0BEKA. AHTPOITOJIOTUS PackpbIBaTh cofiepkaHne TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTIOBEKA. MeToabI
M3y4yeHHus aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKkoe NoJjJoKeHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsTHY.

Obopyoosanue: CIETKA WU
M300paKeHHsI KAMEHHBIX OPY/IHil

ITOHSATHN: aHTPOIIOJIOT s, AHTPOIIOT€HES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

IlepeunciaTh 3a1a4u aHTPOIIOJIOTUH,
JTaIlbl CTAHOBJICHUS U PA3BUTUS
MPEACTABICHUM O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBruHa, KDUTHYECKU
OLIEHMBATh HEHAYYHYIO HH(POPMALIHIO
O MPOUCXOXKICHUU YEJIOBEKA.

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3Iuurii 4Ye0BeKa M )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUN O POUCXOKICHUH
YeJIOBEKa JIJISl TOHUMaHUsI MeCTa U POJIH
4eJIOBeKa B TIPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakToph)
aHTponorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHUE
aHATOMUYECKHUX YEPT CTPOCHHUS YeTOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOB COBPEMEHHOTO
YeJIOBEKa.

OO6opy/ioBaHUE: MYISHKU
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATUH: (haKTOPBI aHTPOIIOTECHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAUTHAS NEATEIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATH UX MEXIY COO0OH
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauu U BETBHU 3BOJJIIOIINN

PackpeiBaTh conep:kaHue TEPMUHOB U

ABOJIFOLIMU YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek MOHATHI: aBCTPAJIOMUTEK, YETIOBEK
yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIMTHYECKAs! PEBOJIIOLIHS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00ll OCHOBHBIE CTaJMH 3BOJIOLIUH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KU3HU U
MaJ€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/ia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHJIepTaJIblia, KP)OMAHbOHIIA); CIETKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHH-
YoInepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy YeJIOBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswuiickasi), HErpo-aBCTpagouaHAas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, paCOTEHE3, COLUATI-
JTAPBUHU3M, PACU3M, METHUCALUS.
XapakTepu3oBaTh U CPAaBHUBATH
IIpencraBurenen 4eI0BEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTENIEN YEITIOBEUECKUX PaAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PaCKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YEJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTENHFHOTO 3HAUCHUST PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTHs Kak HayKa. 3a/lauu U pa3ziesibl | PackpeiBaTh cofepKaHue TEPMUHOB U
DKOJIOTUH. ITOHSTHI: DKOJIOTHS, ITOJIEBBIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOI'0 YEJIOBEKaA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
Ilopmpemui: A. T'ymO005b1T, [lepeuncnsaTh 3aa4M SKOJIOTUH, €€
K. ®@. Pynre, O. I'ekkens. pas3aensl U CBSI3U C IPYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIbI
30HBI 3eMJIN» AKOJIOTUYECKUX UCCIIEAOBAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OpraHU3MOB: BOAHas, | PackpeIiBaTh coliep:kaHnue TEPMUHOB

IKOJIOTUYECKHE
(axTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPHU-OpTraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHSTHI: cpesia oOuTanusl,
sKOJIOTHYECKUE (PaKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «Cpenpl 0OUTaHUS

OpraHnu3mMoB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmuceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOB Ha OPraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJACATEITbHOCTH
PaCTEHUI U )KMBOTHBIX Pa3HBIX CPEJl
oOHnTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTopel: CBET,
TEMIEpaTypa, BIAKHOCTb.
doronepuoausm. [Ipucnocobienus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbakTopoB. buosiornyeckre puTMsI.
Jemoncmpayuu:

Tabauyvt u cxemovl: «POTOMIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas padota Ne 3.
«Mopdosorudeckre 0COOEHHOCTH
pacTeHul U3 pa3HbIX MECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay

PackpriBath copeprxanne TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoTonepruoan3M, OMOJIOTHUSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
1 TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOANTE OMOIOTUYCCKIE HAOTFOACHUS
1 0OpPMIIATH PE3yIbTaThl MPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buoTnueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI: OMOTUYECKHE PaKTOPHI,
KOHKYPEHIUS, XUIITHUYECTBO, CAMOMO3 U | XUIIHUYECTBO, IIaPa3UTU3M,
ero ¢opmel. I[lapasuTusm, Koonepanus, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTyaJIn3M, KOMMEHCAIA3M KOMMEHCaJIN3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPaHCTBO, aMEHCAIIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHHe OMOTHUYECKUX XapakTepu3oBaTb OMOTUYECKUE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKTOpBI U BUJIbI B3AUMOOTHOILIEHUI
OpPraHMU3MOB B IIPUPOIHBIX COOOLIECTBAX. | MEXKIY OPTaHU3MAMM; TPUBOIUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOMN
Tabnuywvl u cxemwl: «Ilumiessie nenm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
brnotnuecknx B3anMOACHUCTBUN
OpraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conep:kaHue TEPMUHOB U
XapaKTEPUCTUKU nonyJsiuu. OCHOBHBIE MOKA3ATENH MTOHSATHM: OITYJISILNSL, YACICHHOCTb,

BUJIA U TIOITYJISIITAN

MOMYJISIIIUU: YUCIIEHHOCTD, INIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
MONYJISIIIUU U €€ Perysiiusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MONYJISIITUK UHPY30pUH-TYPETbKI».
Jlabopamopusle u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTpaALUs, TUHAMUKA
YUCJIIEHHOCTH MOMYJISILUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OUCHIBATH MEXaHU3MbI
PEryJIsiuy YUCIIEHHOCTH MOIMYJISIUU

68



[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN PA3HBIX BUJOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHU3MOB — OMOIEHO3. PackpriBath cojiep:kaHre TEPMUHOB U
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumiessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buorIeH03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMoIIeHO3a B MOJJICP>)KaHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH U JTUCTOBOM MO3AWKHU.
CpaBHHMBaTh KOMITIOHEHTHI OMOTICHO30B,
WX BUJOBYIO, TPOCTPAHCTBCHHYIO U
TPOPUIECKYIO CTPYKTYPBI, CBSI3U MEXKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh coaep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTre 00 3KOCUCTEME U
OHUOreOIIEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

MIOHATUH: DKOCUCTEMA, OUOT€OIIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEYIICHTHI.

KpyroBopoT BemecTB 1 MOTOK YHEPTUU
B DKOCHUCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocucTeMbl. [InieBbIe 1Ienu U CeTH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnpie
coobmecTBay, «Llernmm nmuranusy,
«DKOJIOTHYECKAsT TUPAMHUIA»

LEIb U CETh, IKOJIOTMUECKUE
nUpaMuIbl, Onomacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(e€ crmocOOHOCTH K JUTUTEIBHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh NACTOUIIHBIE U IETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NMpamMuAbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXaHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUU, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKoCcuCTEMA XBOMHOTO WX
IMPOKOJIMCTBEHHOTO JIECa.

PackpeiBaTh cosiepkaHre TEPMUHOB H
MTOHSTUI: BOAHBIC YKOCHUCTEMBI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl.: «K IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pPacTEHUI U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AHTpOTIOTEHHbIE AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. IOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OoropazHooOpazue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAHEHUE | CYIICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIe. HKOCUCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYpY.
Tabauyvl u cxemuvl. «ATPOLIEHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyodosanue: KONIEKIMA « BpeaAuTen | mpupoaHBIX SKOCUCTEM U
BAKHEMIINX CEJIbCKOXO3IUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEpPMUHOB U
rio0anbHas ['panu1pl, cocTaB U CTpYKTypa HOHSTUN: Onocdepa, KUBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ouocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE pPaBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

Ouenusats Bkiana B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(byHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKLHIA 5KMBOTO BelllecTBa Onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnarbs ocobeHHOCTH OHOChEpHI
KaK [J100aIbHOM AKOCUCTEMBI 3eMJIIH

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BetiecTB u PackpbiBath cosiepkaHre TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJIIBI DJIEMEHTOB MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(heEpHI,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yraepoja B onocheper, «Kpyroopot OMOreOXMMUYECKHE ITUKITBI 230Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh cojiep:kaHre TEPMUHOB U

B Onocdepe 3emiu

AHTPONOTreHHBIC N3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

MOHSATHUI: aHTPOIIOTEHHBIE U3MEHEHN,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh OMOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYIIIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMynUpOBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM AKOJIOTHYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

HasbiBaTh NpUYUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI U
YyeJI0OBEYeCTBA

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucToiib30Banue. JlocTimkeHus OnoIoruu
U OXpaHa MPUPOJIBI.

PackpeiBaTh coiepKkaHue TEPMUHOB U
MOHSATUI: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOJIFOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
UCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabnuyvl u cxemwl.: «buocdepa u
4eJIOBEK»

HToro yacoB 1o teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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Kanennapuo-remarudeckoe mianuposanue 10 kiaace

KoJunyecTBo yacos DJIeKTPOHHbIE
Mudposoe
Ne Be uudposbie
Tema ypoka JlaTa obopynoBaHue
n/m er IIpakTH4eckue TouxH pocta o0pasoBare/ibHbIC
0 padoThI H3yHeHus P pecypchl
Tema 1: buoJsiorust Kak Hayka 2
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://lesson.edu.ru/lesson/
5¢523154-8bfa
MeToab! TO3HAHUS )KUBOU Bubanoreka [JOK
2 a 1 https://lesson.edu.ru/lesson/
[IPUPOJIBI c45176a3-27
Tema 2: ) KuBble cHCTEMbI U UX 1
OpraHu3anus
bu6anoreka LIOK
https://lesson.edu.ru/lesso
3 buonoruueckue CUCTEMBI, 1 1/15bC113
HPOLCCCRL M MX U3YHCHUE https://lesson.edu.ru/lesso
n/4e8b5cdb-f414
Tema 3: XuUMHUYECKHI COCTAB U 3
CTPOEHHE KJIETKHU
XHAMHUUECKHUH COCTAB KIIETKH. bubanorexa [JOK
4 ce cocTas Kie 1 0,5 https://lesson.edu.ru/lesson/f
Bopna u MuHepanbHbIe conu 0169498
but6mmorexa [IOK
5 benku. CoctaB u cTpoeHHe 1 https://lesson.edu.ru/lesso
OEIKOB n/0215437a
6 depMeHTHI — OUOJIOTHYECKUE 1 05 bubmaorexa LIOK

https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/c45176a3-27
https://lesson.edu.ru/lesson/c45176a3-27
https://lesson.edu.ru/lesson/15bc113
https://lesson.edu.ru/lesson/15bc113
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a

KaTaJIN3aTOPhbI

0215437a

bu6nmmoreka [IOK

7 YraeBoabl. JIummuasl https://lesson.edu.ru/lesson/
7248ccfd
bubnunoreka LIOK
8 HyxknenHoBbie kucinotsl. ATO https://lesson.edu.ru/lesso
n/3b18d58d
VcTopus U METOIbI U3YUYEHUS Bubanoreka [JOK
9 cTop K CTOA 3yHe https://lesson.edu.ru/lesson/
KJeTKU. KiaertoyHas reopus 070c3el
bubnuoreka [{OK
TK
10 Kuerxa https://lesson.edu.ru/lesson/
KaK L1€JIOCTHAs KUBasi CHCTEMa 86c00dc
Hudposas
naboparopus bubmuoreka [IOK
TPOCHU
11 C pocHHC . 0,5 Releon Camera ¢ https://lesson.edu.ru/lesson/
OYKApUOTHYCCKOMN KIICTKH USB 86c00dc
MHKPOCKOIIOM
Tema 4. ) KusHenesATeJIbHOCTD KJIECTKH
Hudposas
OOMeH BEIIECTB. nabopaTopus
[TmacTruecknii OOMeH. Releon. Bubnmnorexa [IOK
12-13 0,5 https://lesson.edu.ru/lesson/
dorTocuures. «HccnenoBanue
27c57b97
XeMOCHHTE3 dboTocuHTE3a -
pacTeHu»
bubnunorexa LIOK
14 DHepreTuiecKuii 0OMeH https://lesson.edu.ru/lesson/
1f60acef-605
but6mmorexa [IOK
15-16 buocunres Oenka https://lesson.edu.ru/lesson/
05b30833
17 Hexnerounsie (OpMbI KU3HH — Bu6anoreka LIOK

BHPYCHI

https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/070c3e1
https://lesson.edu.ru/lesson/070c3e1
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/eb33fad3

eb33fad3

Tema 5. PazMHOKeHHUEe U
WHAMBHUAYAJbHOE Pa3BUTHE

OPraHu3MoOB
Hudposas
o nabopaTopus bubmmoreka [JOK
18 JKp3HEHHBIH KT KICTKH. 0,5 Releon Camerac https://lesson.edu.ru/lesson/
Henenne kneTku. Muro3 USB a494c3c
MHUKPOCKOIIOM
bubnunoreka LIOK
19 DopMBI pasMHONEHHA https://lesson.edu.ru/lesso
OpTraHH3MOB n/44d23e03
bubnunoreka LIOK
20 Meiio3 https://lesson.edu.ru/lesson/
0f5f2936
Hudposas
OO0pa3zoBaHue U pa3BUTHE naboparopus bu6nmoreka [IOK
21 IIOJIOBBIX KJIETOK. 0,5 Releon Camerac https://lesson.edu.ru/lesson/
Omiog0oTBOpEHUE USB 0r512936
MUKPOCKOIIOM
bubnuoreka [{OK
HNuauBuayanbHOE pa3BUTHE
22 AAUBILY p https://lesson.edu.ru/lesso
OpraHu3MoOB n/c08

Tema 6. HaciieACTBEHHOCTH U
W3MEHYMBOCTH OPraHU3MOB

I'eneTnka — Hayka
23 0 HACJICICTBEHHOCTH U
U3MEHYUBOCTU

bubnunorexa LIOK
https://lesson.edu.ru/lesson/
8088bh7f

3aKOHOMEPHOCTH HACJIEOBAHUS
24 MPU3HAKOB.
MoHoruOpuaHoe CKpeUMBaHUE

bubnunoreka LIOK
https://lesson.edu.ru/lesson/
da2765
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https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/c08
https://lesson.edu.ru/lesson/c08
https://lesson.edu.ru/lesson/8088b7f
https://lesson.edu.ru/lesson/8088b7f
https://lesson.edu.ru/lesson/da2765
https://lesson.edu.ru/lesson/da2765

JluruOpuiHOe CKpeIMBaHuUE.

bubnunoreka LIOK

25 3aKOH HE3aBUCUMOT'O https://lesson.edu.ru/lesson/67
HACJIEI0BaHKs IPU3HAKOB 987
CLEeIUIEHHOE HACJIEIOBAHNE brbmiotexa LIOK
26 1 A https://lesson.edu.ru/lesson/f
IIPU3HAKOB 9e74b
['enetuka nosa. HacnenoBanue Bu6moreka [[OK
27 MIPU3HAKOB, CLCINICHHBIX C https://lesson.edu.ru/lesson/f
T10JIOM 9e74b
N3MEeHYNBOCTb. Bubuorexa [IIOK
28 Henacnencrsennas https://lesson.edu.ru/lesson/
W3MEHYUBOCTD e1564a
bubmuoreka [{OK
29 HacnencrBennas n3MeHYUBOCTH https://lesson.edu.ru/lesso
n/el564a
bubnmorexa LIOK
30 I'eneTnka 4yenoBeka https://lesson.edu.ru/lesson/

143b

Tema /. Ceiekuusi OpraHusMoB,
OCHOBBI OMOTEXHOJIOTHH

bubnunorexa LIOK
31 Cenekuus Kak HayKa v MPOIECC https://lesson.edu.ru/lesson/
86ac
Metoab!l ¥ JOCTHKEHHUS Bubmiorexa [IOK
32 CCJICKIINHU PACTSHUM U https://lesson.edu.ru/lesson/
YKUBOTHBIX 86ac
BUOTEXHOJIOTUS KaK OTPACIIb brbmiorexa LIOK
33 OTEXHOIIO oTpac https://lesson.edu.ru/lesson/
IIPOM3BOJICTBA 13
34 ‘ IToBTOpeHme Kypca (pe3epn) bubnuorexa [JOK
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https://lesson.edu.ru/lesson/67987
https://lesson.edu.ru/lesson/67987
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/e1564a
https://lesson.edu.ru/lesson/e1564a
https://lesson.edu.ru/lesson/e1564a
https://lesson.edu.ru/lesson/e1564a
https://lesson.edu.ru/lesson/143b
https://lesson.edu.ru/lesson/143b
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/13
https://lesson.edu.ru/lesson/13

MaT€pHralibl JJI1A IIOBTOPCHUA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

Kanennapuo-remarudeckoe mianuposanue 11 kiace

KoanuecTBO yacon DJIeKTPOHHbBIE
Mudposoe
Ne Bc uugposbie
Tema ypoka JlaTta o0opynoBaHnue
n/n er | IIpakruyeckue Toukn pocTa o0pa3oBaTte/ibHbIE
0 padoThbI H3yHenus P pecypchl
Tema 1. DBoaoMOHHAA OHOJIOTHS 9
- bubnunoreka LIOK
BOJIFOLIUS 1 METOIbI
JBOMEON CTOJEL c¢ 1 https://lesson.edu.ru/lesson/
M3Y9dCHUSA 08680ea
Ucropus pazButus Bu6miorexa I[OK
MIPEICTaBICHUIN 1 https://lesson.edu.ru/lesson/
00 3BOIIOLIU dbbéc
) bu6nmorexa LIOK
Bun: kputepuu 1 CTpyKTypa. 1 https://lesson.edu.ru/lesson/
6111
[Momysanus KaK dJIeMeHTapHasl bubnmorexa LIOK
OIyJIAN JIeMCHTap 1 https://lesson.edu.ru/lesson/al
CIVHUIIA BUIA 56d7a
JBIOKYIIHE CUIIbI bubmunoreka LIOK
(amemeHTapHbIe (HaKTOPHI) 1 https://lesson.edu.ru/lesson/
ABOJIIOIIUHA 923
. but6mmorexa [IOK
EcrectBenHbIit 0TOOp U €ro 1 https://lesson.edu.ru/lesson/

bopmbI

304a
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https://lesson.edu.ru/lesson/08680ea
https://lesson.edu.ru/lesson/08680ea
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/6111
https://lesson.edu.ru/lesson/6111
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11

PCSYJIBTaTLI OBOJIFOIIN U

bubnunoreka LIOK
https://lesson.edu.ru/lesson/

7 MIPUCIIOCOOICHHOCTD 05 4b606f
OpPraHHU3MOB U '
BUJI000pa30BaHKE
bu6nmoreka [IOK
8 Hamnpagiienust MakpOd3BOIIOLIMT https://lesson.edu.ru/lesson/d5
d4
bubnunoreka LIOK
9 [IyTn MakposBOIOLIUN https://lesson.edu.ru/lesson/d0
cl70
Tema 2. Bo3HuKkHOBeHHE M Pa3BUTHE
’KM3HU Ha 3emuie
Hcropus xxu3nu
. bu6nmorexa LIOK
10 Ha 3eMIIE M METOJIEI https://lesson.edu.ru/lesson/54
W3YyYECHHSI. f9
[UIoTe3sl MpoUCx HUS bubnnorexa LJOK
11 OTC3bI IPOMCXOAAC 0,5 https://lesson.edu.ru/lesson/54
JKU3HU Ha 3eMJie f9
OCHOBHBIE TaIbI Bu6nnorexa [IOK
12 DBOJIIOIINH https://lesson.edu.ru/lesson/9e
OPraHM4YeCcKoro Mupa Ha 3emiie &
PasBuTHE KU3HU 10 YpaM U bubmorexa LOK
13 3 © 3 9P 0,5 https://lesson.edu.ru/lesson/42
rnepuoiam 9
1 CoBpemeHHas cucteMa Bu6nnoreka [TOK
OPraHUYECKOr0 MUpa https.//lesson.edu.ru/lesson/
DBOJIOLUS YeT0BEKA Brbmmorexa LIOK
15 1 https://lesson.edu.ru/lesson/37

(aHTpOIIOreHe3)

5dd5
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https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11

JBrokynye cuitbl ((hakToph)

bubnunoreka LIOK

16 https://lesson.edu.ru/lesson/4a
aHTPOIIOI€HE3a 3e
bu6nmoreka [IOK
HOBHBIC CTA/INH OB 14054
17 Ocro © CTaJMH SBOIIoN 0,5 https://lesson.edu.ru/lesson/
YCJIOBCKa 4a3e
Yenoseueckue pacel U BuGnorexa [TOK
18 MIpUPOAHBIC 05 https://lesson.edu.ru/lesson/6b
ajanTaluu 4eJI0OBEeKa 169
Tema 3. Opranuszmsi u
OKpYy:Kamolas cpeaa
bubnunoreka LIOK
19 DKOJOTHsl KaKk Hayka https://lesson.edu.ru/lesson/7b
5d
Hudposas
naboparopus
Releon . bubmuorexa [JOK
20 Cpenbl oOuTaHUS 1 05 H3mepenue, https://lesson.edu.ru/lesson/05
IKOJIOTUIECKUE (PaKTOPBI ' BJIKHOCTH U e2
OCBCHICHHOCTU
OKpYy>Karolen
CpeIbI
but6mmorexa [IOK
21 Abnotideckue (baKT()pH https://lesson.edu.ru/lesson/2f
bubnunorexa LIOK
22 brotnieckne akrope! https://lesson.edu.ru/lesson/e2
DKOJOTHYCCKHUE
but6mmorexa [IOK
23 XapaKTEePUCTUKH BUJIA U 05

MOMyJIsIIUN

https://lesson.edu.ru/lesson/e2

Tema 4. Coo0OurecTBa u
IKOJIOTHYECKHE CHCTEeMbI
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https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

bubnunoreka LIOK

24 CooOuiecTBa OpraHu3MoB 1 https://lesson.edu.ru/lesson/c7
c5
DKOCHUCTEMBI U
25 3aKOHOMEPHOCTH HX 1 buGnuorexa LIOK
p https://lesson.edu.ru/lesson/02
CYLLIECTBOBAaHMS
DKOCHCTEMBI U Bu6moreka [[OK
26 3aKOHOMEPHOCTH UX 1 1 https://lesson.edu.ru/lesson/d2
CYIIECTBOBAaHUSA 24
bubnunoreka LIOK
27 I1pupOaHBIC SKOCHCTEMEI 1 https://lesson.edu.ru/lesson/
bubnuoreka [{OK
28 AHTPONIOTE€HHBIE YKOCUCTEMBI 1 https://lesson.edu.ru/lesson/62
3
29 buocdepa — rnobanbHas 1 Bubnuoreka [JOK
AKOCcHCTEMA 3eMIIU https://lesson.edu.ru/lesson/62
bu6nmorexa LIOK
30 3aKOHOMEPHOCTH 1 https://lesson.edu.ru/lesson/88
CYLIECTBOBaHUs OMoC(epbl c
31 YenoBedyecTBO 1 bubmmoreka [JOK
B Orocdepe 3emn https://lesson.edu.ru/lesson/8c
bubnunorexa LIOK
32 CocymecTBOBaHKE IPHPOJEL U 1 0,5 https://lesson.edu.ru/lesson/df
YEeJI0BEUYECTBA q
but6mmorexa [IOK
33 [ToBTOpeHnue Kypca (pe3epn) 1 MaTtepuan JJis
IIOBTOPEHUSA
but6mmorexa [IOK
34 [ToBTOpeHnue xypca (pezepn) 1 Marepuai Juis
TTOBTOPEHUS
OBILIEE KOJIMYECTBO YACOB I10 5
ITPOIT'PAMME 34



https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11т
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11т
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Kuacc YMO
Bbaza

10

Buonorus. O6mas ouosorust. 10 — 11 knaccel. Kamenckuii A A.,
Kpuxkcynos E.A., ITaceunuk B.B.

2020r.

buonorusa. O6mas ouonorus. 10 — 11 knaccel. Kamenckuii A A.,
11 Kpuxcynos E.A., Ilaceunuk B.B.

2020r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. buonorusa. O6mas 6uomnorus. 10 — 11 xknmaccel. Kamenckuit A.A., Kpukcynos E.A., [1aceunuk B.B.

2. Meroandeckre peKOMEHIAIMH [T IPOBEICHUS 1a00paTOPHBIX paboT 1o ouosioruu obopynoBanus Releon (Touka pocra).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.bubnnotreka 1o ouonoruu
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Fallbest.ru%2Fbiolog.htm&cc _key=
1. TlIpoexkT Bcs Guonmorus https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-

1.html&cc_key=
2. DIeKTpOHHBIE YUYEOHUKH 10 OHOJIOTUH

https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc _key=
3. CCBIJ'IKI/I Ha 6I/IOJ'IOFI/I‘-ICCKI/IC CaﬁTBI 10 pa3z[enaM

https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc _key=
4. BupryanbHas oOpa3zoBaTtenbHas JabopaTopus

https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.virtulab.net%2F&cc_key=
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https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Fallbest.ru%2Fbiolog.htm&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.virtulab.net%2F&cc_key

5. Caiit unrepHer ypok https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key=
6. Ilpu moaroroeku k OI'D u EI'D

https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.cellbiol.ru%2F&cc_key=
7. Poccuiickast aneKTpoHHas mKosa- ouosorus https://resh.edu.ru/subject/5/

8. IIudposas madboparopus Releon o 6uonornu Ha 6ase Touyku pocra.
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https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.cellbiol.ru%2F&cc_key
https://resh.edu.ru/subject/5/
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