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®denepanpHast pabodasi mporpaMma CpeaHero ooImero 00pa3oBaHus M0 OHUOIO-
ruu (0a30BBIIl ypOBEHb) COcTaBieHAa Ha OCHOBe (DenepalbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 o6pasosanuu B Poccuiickoii ®enepanun»?, dene-
PaIBHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHHOTO CTAHAAPTa CpeTHEro 00Iero 0o-
pasosanus®, KoHlenmu npenojapanus yuebHoro npeamera «bromorus»® u oc-

HOBHBIX T10JI03keHM# [IpUMEPHOIt MPOrpaMMbl BOCIMTAHU,

MNOACHUTEJIBHASA 3ATINCKA

[pu pa3paboTke AaHHOI NpOrpaMMbl TEOPETUUECKYIO OCHOBY JJIsI OIpe/ie-
JICHUS TIOJX0/I0B K (POPMHPOBAHUIO CoIep kaHus yaeOHoro npeamera «bromo-
THsD) COCTaBHIIM: KOHIIENTyalbHbIe mojioxkeHuss CTanaapra o B3aMMOOOYyCII0B-
JICHHOCTH IIeJIeH, CoIepKaHusI, pe3yIbTaTOB 00YICHHUS U TPEOOBAHHIA K YPOBHIO
MOJTOTOBKH BBHIITYCKHUKOB, MTOJIOKEHHS 00 OOMIIX MEJSIX U MPUHIIAIAX, XapaK-
TepU3YIOIHKX coBpeMeHHoe cocTognue cucteMsl COO B Poccuiickoit denepa-
UM, a TaKKe TOJOKEHUs O cnennpuke OMOIOTHH, e€ 3HAaUCHUH B IMO3HAHHUU
JKMBOM NPHUPOABI ¥ 00ECHICYSHNH CYIECTBOBAHUS YEIOBEYECKOTO OOLIECTBA.
CoriacHO Ha3BaHHBIM IOJIOXKEHUSIM OIIPEJEIICHbl OCHOBHBIE (DYHKLUH IPO-
TpaMMBI U €€ CTPYKTypa.

IIporpamma ma€T mpeacTaBICHHE O LENIX, 00 00IIel cTpaTeruu 00yJYeHus,
BOCIIMTaHUS U PA3BUTHUS 00yUYAIOMINXCS CPEICTBAME yaeOHOTO mpenmeTa «bro-
JIOTHSI»; ONpeAeNsieT 00sM3aTeIbHOE IPEAMETHOE COIepKaHue, ero CTPYKTYpPY,
pacnpezieneHue 1o paszieiam/TeMaM, PeKOMEHIYEMYH0 MOCIel0BaTeIbHOCTh
W3yUYeHHsI YIeOHOTO MaTepralia ¢ YIETOM MEKIPEAMETHBIX H BHYTPHIIPESIMET-
HBIX CBSI3€H, JIOTUKM 00pa30BaTeILHOTO MpOoIlecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcsa. B nmporpamme Takke yduTsiBaroTcsa TpeboBaHMS K IUIaHHpYe-
MBIM JINYHOCTHBIM, METANPEIMETHEIM U MPEIMETHBIM Pe3yJIbTaTaM O0yICHHUS

! ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 16.04.2022) «O6 obpasoBanun
B Poccuiickoit ®enepanumy.

2 MdesepanbHBINA TOCYAPCTBEHHBIN 00Pa30BATENIBHBIA CTAHAAPT CPEIHEro 06IIEro 0o-
pasoBanus (yrBepkacH I[Ipukazom MunucTepcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepanmu ot 17 mast 2012 . Ne 4130, pex. ot 12.08.2022).

3 KoHuemnus TpenoiaBalus yueOHOro npeamera «Bronorusy» B 00IIe06pa3oBareib-
HBIX opranusanusx Poccuiickoii @enepanuu, peaan3yomyx OCHOBHbIE 00pa30BaTesb-
HbIE TporpaMMsbI (0Z00peHa pelieHreM (eaeparbHOro yueOHO-METOINYeCKOro 00beau-
HeHMs 110 001eMy 00pa3oBaHHIo, TPOTOKOI OT 29.04.2022 Ne 2/22).

4 TlpumepHast mporpamMma BocTiHTaHHsS (0J0OpEHa pelenueM (QeneparbHOTO yIeOHO-

METOJMIECKOT0 00beAnHeHHs 0 obmmeMy oOpa3oBaHuIo, mpoTokon ot 02.06.2020 Ne
2/20).



B (OPMUPOBAHNH OCHOBHBIX BHIOB Y4EeOHO-ITO3HABATEIHbHON JESTENBHO-
CTH/y4eOHBIX NeHCTBUI 00YJaIOIMXCS 10 OCBOGHHIO COJIEPKaHMs OuojIornye-
CKOTO 00pa30BaHUs.

B mporpamme ydue6HOTO Tpeamera «buonorus» (10—11 xmaccer, 6a30BbIi
YPOBEHb) peai30BaH IPHHIUII IPEEMCTBEHHOCTH B U3yYEHUH OMOJIOTHH, OJ1a-
rogaps 4YeMy B HEH MPOCMATPUBACTCSI HAIPABICHHOCTh HAa Pa3BUTHE 3HAHMH,
CBSI3aHHBIX C ()OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, LICH-
HOCTHBIX OPHEHTAIMH IMYHOCTH, IKOJIOTHYECKOTO MBIIIUICHHS, IPEACTABICHUH
0 370pOBOM 00pa3e KU3HH 1 OSPEXHBIM OTHOIICHUEM K OKPYKAOIIeH MPpUpoI-
HOH cpene. [losTomy Hapsiay ¢ m3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPHH, a
TaKOKe 3HAHWH O CTPOCHHH KMBBIX CHCTEM PAa3HOT'O PAHTa M CYIIHOCTH OCHOB-
HBIX NPOTEKAIOIINX B HUX IIPOIIECCOB, B IpOrpaMMe yIEJICHO BHUMAaHHUE HC-
TMOJIb30BAHUIO MOJTYUYCHHBIX 3HAHUM B HOBCCHHGBHOﬁ JKU3HU J1d peIICHU IIpU-
KJIaIHBIX 3a74a4, B TOM 4HCiIe: MPO(HIAKTHKNA HACIEACTBEHHBIX 3a00JICBaHMUI
YeJI0BeKa, MEANKO-TeHETHYECKOI0 KOHCYJIbTUPOBAaHMUS, 000CHOBAHUS HKOJIOT U~
YeCKH I1eJIeCO00pa3HOro MOBEACHUS B OKpYXKalolled NPUpOAHOH cpene, aHa-
TM3a BIMSHUS XO3SHCTBCHHON AEATEIHHOCTH YEJIOBEKa HA COCTOSIHUE MPHUPOJI-
HbIX M HCKYCCTBCHHBIX 3KOCHUCTCM. VYcunenue BHUMaHUS K HpHKHaHHOﬁ
HaIpaBJIeHHOCTH y4eOHOro mpenmera «buonorus» mpoIuKkToBaHO HEOOXOAHU-
MOCTBIO OO€CrieueHHsl yCIOBUH ISl PEIICHHS] OJHOM M3 aKTyaJIbHBIX 3aj1ad
IIKOJIBHOTO OMOJIOTMYECKOTO 00pa30oBaHus, KOTOpas MpeAronaraet GopMupo-
BaHME y OOYYaIOMIMXCSl CIOCOOHOCTH aJalTUPOBATHCS K M3MEHEHHSM JIMHA-
MHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

JanHasi mporpaMma SIBJISI€TCSI OPUEHTHPOM [UIsl COCTaBJIEHMSI paboyMX Mpo-
TpamMM, aBTOPBI KOTOPBIX MOTYT IPEUIOKUTH CBOW BapHUaHT MOCIIE0OBATEIbHOCTH
M3Y4eHMS ¥ CTPYKTYpPhI yueOHOro MaTepHana, CBoé BUICHHE ITyTel (OpMHPOBAHUS
y obyuarommuxcst 10—11 K1accoB npeAMETHRIX 3HAHUH, YMEHUH U CIIOCO00B y4e0-
HOM JeSITETIEHOCTH, a TAKKe METOIMMYECKHUX PEeIIeHHH 3a/1a4 BOCIIMTAHNUS 1 Pa3BH-
THUS CPEJICTBAMH y4eOHOT0 IpeMeTa «bHoIorus.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA
«bHOJIOT U S»

YuebHbIit npeamet «buonorus» B cpenHeM o0IIeM 00pa30BaHUM 3aHUMAET
BakHoe MecTo. OH obecnieunBaeT GOpMHUpPOBaHHE y O0yUAIOMIUXCS TIPENCTaB-
JICHUH 0 HAYYHOW KapTHHE MUPA; pacIIupseT 1 0000IIaeT 3HaHHS O KHUBOH IpH-
poze, e€ OTIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOI OPraHU3aIUH U SBOJIOIUH;
co37aéT YCIIOBHS JIS: NO3HAHUSL 3AKOHOB YKUBOW TPHUPOJbI, (opMuposanus
(hYHKIIMOHATILHON TPaMOTHOCTH, HABbIKOG 3JI0POBOTO M Oe30macHoro odpasa



JKU3HHU, 3KOJIOTHYECKOTO MBIIUICHHSI, IEHHOCTHOTO OTHOILICHUS K XHBOW NpH-
pOJie U YETIOBEKY.

Bonpmoe 3HaueHne yueOHbIH mpeamet «bromornsy nMeer Takke I perie-
HUS BOCIIMTATENBHBIX M Pa3BHBAOIINX 3a/1a4 CPEIHET0 O0Iero oOpa3oBaHus,
coupanuzanuu odydarommxcs. V3ydenue Ouonorum obOecrieunBaeT YCIIOBHS
Ut (POPMHPOBAHNUS MHTEIIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M HHPOPMAIH-
OHHBIX HaBBIKOB, 3CTETHYECKOH KYJIBTYPHI, CIOCOOCTBYET MHTErpaluy OUoJIo-
THYECKUX 3HAHUI C MPEACTaBICHUSIMH U3 APYTHX yYEOHBIX IPEIMETOB, B 4aCT-
HOCTH, QU3KKH, XUMUH ¥ reorpadun. Ha3BaHHbBIE MTOJIOKEHNS O peIHA3HAYEC-
HUM y4eOHOro mnpeamera «bHOJOTHS» COCTaBUIIM OCHOBY JUIS OIPEACICHHS
MOAXOA0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €TI0 COEPKAHUS, TIPEICTABICHHOTO
B IaHHOW IIporpaMMe.

Ot6op conepkanus yyeOHoro npenmera «buonorusi» Ha 6a30BOM ypoOBHE
OCYIIECTBIIEH C MO3UIUH KyJIbTypOCOOOPa3HOTO IMOJXO0d, B COOTBETCTBHH C
KOTOPbIM o6yqa}omneca JOJKHBI OCBOUTH 3HAHUA U YMCHUSA, 3HAUYUMBIC 1A
(hopmupoBaHus 00LIEH KyJIbTYpPBI, ONPEEIISIONIe aIcKBaTHOE MOBEICHHE Ye-
JIOBEKa B OKpPY’KaroleH MPUPOIHON cperie, BOCTpeOOBaHHBIC B TIOBCEAHEBHOM
JKU3HU U MIPAKTHUECKOH AesiTensHocTH. Ocob0e MECTO B 3TOW CUCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COAEPKaHNUs, KOTOPBIE CITYXKaT OCHOBOH AJst hopMUpoBa-
HUS TIPEJICTaBICHUH O COBPEMEHHOI €CTECTBEHHO-Hay4YHOW KapTWHE MUpa U
ICHHOCTHBIX OPUCHTAIUAX JTUIYHOCTH, CHOCO6CTByIOI_[II/IX TyMaHuU3aluu O1oI0-
THYECKOro 00pa30BaHMsI.

CTpyKTypHpOBaHHE COJEpKaHMsl yueOHOro Marepualia B Iporpamme Ocy-
IIECTBJIEHO C y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUNA 00 OTIUYUTETHHBIX
0COOCHHOCTSIX JKMBOH ITPUPOJIBI, O €€ YPOBHEBOW OpraHN3aliy U 3BOJIIOINH. B
COOTBETCTBUU C OTUM B CTPYKTYPE yqe6Horo npeamMeTa «buomorusy BBIJICJICHBI
CIlelyolIe cofepsKaTeNbHble JTMHUM: «buosorus kak Hayka. MeToasl Hayd-
HOTO Mo3HaHM», «KIteTka kak Ononormnyeckas cucremar, «Opranusm Kak Ouo-
joruyeckas cuctema», «CucteMa M MHOTOOOpa3ne OPraHHYECKOTO MHUPAy,
«OBOIONMSA JKUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHO-
CTH».

HEJIN U 3A0AYU YUEBHOTI'O ITPEAMETA «BUOJIOT' U S»

Henp m3yuyenus ydeOHOro mpenmera «buonorus» Ha 6a30BOM ypOoBHE —
OBIIaJIcHHE 00yYaIOIUMHUCS 3HAHUSIMH O CTPYKTYpHO-()YHKIIMOHAJIFHOM Oopra-
HU3AIMH )KUBBIX CHCTEM Pa3HOTO paHTa U IPUOOPETCHHE YMEHUH HCIIOTB30BaTh
9TH 3HAHHS [T TPAMOTHBIX JCHCTBUI B OTHOIICHHH OOBEKTOB )KUBOM MPUPOTBI
1 pCIICHNA PA3JIMYHBIX ) KU3HCHHBIX npo6neM.

JocTikeHue Lenu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM
YPOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a0ay.



OCBOCHHE 00YHYaIOIIMMHCS CUCTEMBI 3HAHHH O OMOJIOTHYECKUX TEOPHAX, yde-
HUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIIOTe3axX, IpaBmilax, CIyKaIlluX OCHO-
BOM ans (popMupOBaHHS TPEACTABICHMA O €CTECTBEHHO-HAYYHOU KapTHHE
MHPa; 0 METOaX HayIHOTO ITO3HAHUS; CTPOCHHN, MHOT000pa3ui M OCOOEHHO-
CTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUH; BBIIAIOIIUXCSA OTKPBITHAX
¥ COBPEMEHHBIX HCCIIEIOBAaHUSIX B OMOJIOTHH;

(opmupoBaHue y 00ydaromuxcs M03HaBaTENbHBIX, HHTEIJIEKTYaJIbHBIX ¥ TBOP-
YEeCKUX CHOCOOHOCTEH B Mpolecce aHann3a JaHHBIX O MyTSX Pa3BUTHS B
O6MONOrMM Hay4YHBIX B3TJISIO0B, HACH M MOJXOJO0B K M3YUYEHHIO KHUBBIX CH-
CTEM Pa3HOT'O YPOBHs OpraHU3alUl;

CTaHOBJIEHHUE y 00ydaromuxcs o0mmeil KyabTypsl, (PyHKIHOHAIBHOW TPaMOTHO-
CTH, pa3BUTHEC YMEHHWH OOBSCHATH W OLCHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa >KUBOM MPUPOIBI HA OCHOBAHHMHU 3HAHWUH M OMBITA, MOTYyYSHHBIX NPHU
M3y9IEeHUH OHOJIOTHH;

(dhopMupoBaHue y 00yJarOIIUXCsl YMEHUN WILTIOCTPUPOBATH 3HAUCHHUE OUOJIOTH-
YEeCKHUX 3HAHUH B IPAKTHUECKON JAEATEIbHOCTH YelIOBEKa, pa3BUTHH COBpe-
MEHHBIX MEITUIMHCKUX TEXHOJIOTHH M arpoONOTEXHOJIOTHIA;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH ITO3HAHUSI YEIIOBEKOM )KHUBOU MPH-
POAbI, HEOOXOANMOCTH OEPEKHOTO OTHOLICHHS K HEH, COOMIOACHHS ITHIE-
CKUX HOPM IIpH NPOBEICHUN OMOIOTHYECKUX UCCIIEJOBAHUH;

0CO3HaHME [IEHHOCTH OMOJIOTMYECKUX 3HAHWH [UIA MOBBIIICHUS YPOBHSA HKOJIO-
THYECKOH KyIbTYPHI, Ul JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE MPHOOPETEHHBIX 3HAHUN U YyMEHHUH B MOBCEAHEBHOM KHU3HM IS
OLICHKHU IIOCJIE/ICTBUI CBOEH AESITEIbHOCTU 110 OTHOLIEHUIO K OKPY KaIOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO; 000CHOBaHHUE U coOIIIOAeHHE Mep npodu-
JIAKTUKY 3200JI€BaHUH.

MECTO YYEBHOI'O ITPEAMETA «bUOJIOT'US» B YUEBHOM
ITJTAHE

B cucreme cpenHero obmiero oopasoBanus «buonorus», usydaemas Ha Oa-
30BOM YPOBHE, SIBJISIETCSI 005132 TEIbHBIM YIeOHBIM ITPEAMETOM, BXOISIIUM B CO-
CTaB MpenMeTHOI oOpa3oBaTeibHON obnacTu «EcTecTBeHHBIC HayKm». Y4eb-
HBIM IUTaHOM Ha e€ N3y4eHue OTBe/ICHO 68 ydeOHbIX 4acoB, 1o 1 yacy B HeJelto
B 10 m 11 kmaccax cooTBeTcTBeHHO. [IpeaycCMOTpEHHBIN IIPH 3TOM PE3epPB CBO-
60/1HOTO Y4eOHOTO BpEMEHH PEKOMEHIyeTCsl MCIIOIb30BaTh /ISl IOBTOPEHUS U
3aKpeIuIeHHs] MaTepuaa, a Takke pediIeKcu.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IIPEJIMETA «BHOJIOI'US)»




Cormacao ®I'OC COO, ycTaHaBIHBaIOTCSA TPEOOBAHUS K pe3yIbTaTaM OCBO-
eHusl o0ydarolMMuCs MPOrpaMM CpeJHero odOuero o0pa3oBaHUA: JUYHOCT-
HBIM, METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3ylbTATOB OCBOEHUS IpenMera «buomorus»
BBIJICJICHBI CIICITYIOIIUE COCTABIIAIONINE: OCO3HAHUE OOYYAIOUIMMUCS POCCHI-
CKOM IpakJaHCKOM UIEHTUYHOCTH —

TOTOBHOCTH K CaMOpPa3BHUTHIO, CAMOCTOSITEIBHOCTH M CaMO-OINpeAeeHHIO;
Hanuuue momusayuu K 00y4eHUI0 OHOJIOTUH;

yeneHanpasienHoe paszeumue BHYTPECHHUX YOEKICHUH JHMYHOCTH Ha OCHOBE
KIIFOYEBbBIX HeHHOCTeﬁ 1 UCTOPHUUCCKUX Tpal[I/IL[I/Iﬁ pa3BUTUA 6I/IOJ'IOFI/I’-ICCKOFO
3HAHUS; 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJACTBOBATHCS B
CBOEH 1EATEIbHOCTU HEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMHU, IPUCYILIUMU CH-
cTeMe OHOJIOrMYEeCKOro 00pa3oBaHUs, HaIuylUe IKOJIOTUUECKOTO NpasOCO3HA-
HUs, CNOCOOHOCMY CTaBUTH LIEJIN U CTPOUTD KU3HCHHBIC TIAHBI.

JInuyHoCTHBIE PE3YJIbTAThl OCBOCHUSA MPCAMETaA «buonorusy JOCTUI'alOTCs B
CAUHCTBEC yqe6Hoﬁ M BOCITUTATEIbLHON JACATCIBHOCTH B COOTBETCTBUU C Tpaau-
LMOHHBIMH POCCUMCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH M TyXOBHO-
HpaBCTBEHHBIMU HEHHOCTAMU, MIPUHATHIMUA B O6H16CTB6 IpaBujiaMu U HOpMaMu
MOBEJICHHS U CIIOCOOCTBYIOT IPOIIECCaM CAMOTIO3HAHHMS, CAMOBOCIIHTAHHUSI U Ca-
MOPAa3BUTHSL, Pa3BUTHUSI BHYTPEHHEH MO3ULIUU
JIMYHOCTHU, HATPUOTU3MA, YBAKEHUS K 3aKOHY U IPABOIOPAIAKY, YEJIOBEKY
TpyZAa ¥ CTapIieMy MOKOJICHHUIO, B3AUMHOTO YBaXKEHHUs, OpeKHOTO OTHOIICHHUS
K KyJIbTYPHOMY HACIEIMIO U TPaJULUsAM MHOTOHAllMOHaJIbHOro Hapona Poc-
cuiickoit denepanuu, NpUPOJE U OKPYKAIOIIEH cpeie.

JIgHOCTHEIE pe3ynbTaThl OCBOCHUSI YI€OHOTO MpeaMeTa « BHOIOTHs TOIKHEL
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS Cop-
MUPOBaHHOM BHYTpEHHEW MO3ULHMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTa-
I[MiA, TO3UTHBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX TPaTUIMOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIECTBA, paCcIIUpPEHHNE XKH3HEHHOTO OIbITa U OIbITa
JIESITEIbHOCTH B MIPOLIECCE PeaTM3allii OCHOBHBIX HAIIPABJICHUH BOCIUTATEIbHOM
JACATCIBHOCTH, B TOM YHCJIC B YACTH.

1. I'pa:ka1aHCKOr0 BOCIIUTAHUS .

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMKA O0YJAIOIIErocs KaKk aKTUBHOTO M
OTBETCTBCHHOTO YJICHa POCCHICKOTO OOIIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAKCHHUE 3aKOHA
Y IIPaBONOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH ACATCIHHOCTH IPU CO3IaHMH YICOHBIX



MPOEKTOB, PEIICHUH yIeOHbIX U II03HABATEIbHBIX 3aa4, BBIIIOJTHEHUN OHO-
JIOTHYECKHUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTB OTIPEAEATH COOCTBEHHYIO MTO3HIUIO [0 OTHOIICHHUIO K SABICHUSIM
COBPEMCHHOH JKU3HH U OOBACHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JICHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3a-
MUMOJICHCTBHSA JIIO/IeH C pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMH LIEHHOCTSIMA
U COIMATbHBIM MOJI0KEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBHINIOJHEHHS yueO-
HBIX, TI03HABATEIbHBIX U HCCIIEN0OBATENBCKHUX 3a7ad, yBaAKUTEILHOE OTHO-
IIEHHE K MHEHHIO OIIIOHEHTOB TPH 00CYX/IEHUU CIOPHBIX BOIPOCOB OHO-
JIOTHYECKOTO COZIEPKAHUS,;

TOTOBHOCTH K TyMaHHTapHOH M BOJOHTEPCKOM JIESTEINEHOCTH.

2. ITaTpMOTHY€CKOr0 BOCIIMTAHNS

c(hOPMHUPOBAHHOCTh POCCUHCKON T'PaXKIAHCKON MICHTUYHOCTH, ATPHOTH3MA,
YBaXKEHUsI K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoH,
TOPAOCTH 3a CBOH Kpail, cBOXO PouHy, CBOH S3bIK U KyJbTYPY, IIPOLLIOE U
HaCTOsAIIEe MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOLLIEHHUE K NMPUPOAHOMY HACIACAMIO U NaMSATHUKAM MPUPOIbL;
JoctuxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
CHIOCOOHOCTH OLEHUBATH BKJIAJ] POCCUHCKUX YIEHBIX B CTAHOBIICHHE H PAa3BUTHE
Owotorny, MOHNMaHKE 3HAYCHUS OMOJIOTUH B TO3HAHUHU 3aKOHOB MIPHPO/IHI,
B KM3HHU YeJOBEKa M COBPEMEHHOTO 00IIecTBa;

upeliHas yOe)KIEHHOCTh, TOTOBHOCTh K CIyeHHI0O OTEUeCTBY M €ro 3aIluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y.

3. 1lyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

0CO3HaHHE JyXOBHBIX LIEHHOCTEH POCCUIICKOTO HapOa;

c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYCCKOTO TIOBEICHUS,

CIIOCOOHOCTH OIIEHMBATH CUTYAIMIO U IIPHHUMATh OCO3HAHHBIE PEIICHHS, OPH-
CHTUPYSICHh HA MOPAJIbHO-HPABCTBECHHBIC HOPMbBI U IICHHOCTH,

OCO3HaHME JINYHOTO BKJIa/la B IOCTPOSHHUE YCTOWYHMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTEISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHSTHA LICHHOCTEHN CEMEMHOM JKU3HU B COOTBETCTBUM C TPa-
JunusaMu Hapogos Poccun.

4. ICTEeTUYeCKOr0 BOCIINTAHMS .

ACTETUYECKOEC OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY OBITa, HAYYHOTO U TEX-
HHYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHU,

MOHUMAaHHE 3MOIMOHATHFHOTO BO3ICHCTBHS )KHBOI MPHUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXCHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIJICHUC TIPO-
SIBJISITh KAYECTBA TBOPYCCKOM JIMIHOCTH.



5. ®u3U4YeCKOro BOCIIUTAHMS .

MOHUMAaHKE U peatu3allyisi 3I0pOBOro U 0E30MacHOro 00pasa )KU3HU (310pOBOE
MUTaHUE, COOIIOICHNE TUTHEHNYECKUX MTPABHII M HOPM, COaJTaHCHPOBAHHBII
PSXKUM 3aHITUN M OTIBIXA, PEryisipHast pusnyeckas akKTUBHOCTh), OSpeik-
HOTO, OTBETCTBEHHOT'O X KOMIICTCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (hU-
3MYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MOHUMAaHKE IICHHOCTU MPAaBUJI MHIWBHYaTbHOTO M KOJUICKTUBHOTO Oe3omac-
HOTO TIOBEJICHUS B CUTYallUsIX, YTPOXKAIOIINX 3IOPOBBIO U )KU3HU JIFOJIEH;

0CO3HaHME TOCJIECTBUN U HEMIPUATHE BPEIHBIX IPUBBIYCK (YIIOTPEOICHUS a-
KOTO0JIs, HAPKOTHUKOB, KYPEHUS).

6. Tpya1oBOro BOCIUTAHUSA

TOTOBHOCTH K TPYIly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TpyA0Io0ue;

TOTOBHOCTb K AaKTHBHOH JESTENbHOCTH TEXHOJOTHYECKOW W COLMAIbHON
HalpaBJICHHOCTH, CHOCO6HOCTL WHUIIUHUPOBATD, MJIAHUPOBATH U CaAMOCTOsI-
TETIBHO BBITOJHATH TAKYIO S TELHOCTD;

MHTEPEC K Pa3nyHbIM cepaM NpodhecCHOHATBEHOM ACATSIBHOCTH, YMEHUE CO-
BepIIaTh OCO3HAHHBIN BBIOOpP Oyayleil npodeccuu u peaan3oBbIBaTh CO0-
CTBCHHBIC )KU3HCHHEIC ITaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSIKE-
HUHU BCEH KU3HU.

7. IKOJIOrHYeCKOro BOCIIUTAHUS ;

HKOJIOTHYECKH I[eJIECO00pa3sHOe OTHOIICHHE K MPUPOC KaK UCTOUHUKY KHU3HU
Ha 3eMIle, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJIOTUYECKOM KYJIbTYPhI: MPHOOPETEHUE OTBITA TUIAHH-
POBaHUS IMOCTYIIKOB U OIICHKH WX BO3MOXHBIX TOCIICACTBUHN IS OKPYKaI0-
el cpenspl;

0CO3HaHKE TJI00ATBLHOrO XapaKTepa SKOJOTHUECKUX MpoOJIeM U IMyTeH ux pe-
HICHUS,

CIIOCOOHOCTH MCIIOJIb30BaTh MPHOOPETAEMbIC TP M3YICHHUH OMOJOTHH 3HAHUS
W YMEHUS [PU PEIICHUH MPOOJIEM, CBI3aHHBIX C PAIlMOHAILHBIM [IPUPOIO-
MOJIb30BaHUEM (COOIIOZCHUE MPABHII MOBEJCHHUS B MPHPOJIC, HAIPABIICH-
HBIX Ha COXPaHEHHE PABHOBECHS B 9KOCHCTEMAX, OXPaHy BHIOB, IKOCHUCTEM,
ouocdepsi);

AKTUBHOE HENPUATHE JIEHCTBHU, IPUHOCAIINX BPE OKPYKAIOLICH MPUPOTHON
cpele, yMEHHE IPOTHO3UPOBATH HEOJArONPHSITHBIC YKOJIOTHIECKUE TOCIIE -
CTBUSI TPEIPUHIMAEMBIX ICHCTBUN M PEIOTBPAIATh UX;

HAJIMYHAE PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHHS, KOJOTHUYECKOW KYJIbTYPHI,
OMBITA JEATEIBHOCTH 3KOJOIMYCCKON HAMPaBICHHOCTH, YMEHHS PYKOBO/I-
CTBOBaThCS MMM B IO3HABATEIBHOW, KOMMYHHUKATHBHOW WM COLIMATBHOM



IPAKTUKE, TOTOBHOCTH K y4aCTHUIO B HpaKTPI‘-IeCKOﬁ JCATCIBbHOCTH DKOJIOTH-
YeCKOM HaIlpaBJICHHOCTHU.

8. llenHoCTH HAYYHOT'0 MO3HAHMA:

c(OPMUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHON NPaKTHKH, OCHOBAaHHOTO Ha JiMa-
J0Te KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IOJHUKYIIb-
TypHOM MHUPE;

COBEpPILEHCTBOBAHME A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3aH-
MoJIeficTBUS MEXKAY JIFOBMHU U MO3HAHUS MUPA;

MOHUMaHKE crienu(UKN OUOJIOTUH KaK HAyKH, 0CO3HaHUE ¢€ poJiu B (HOPMHUPO-
BaHUM PAllMOHAIBHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH LEIOCTHOTO MPeEN-
CTaBJICHHUs 00 OKpY’KaloIeM MHpe KakK O €AMHCTBE NPUPOJBI, YeIOBEKa U
o01ecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHNH PoOIIeM
COXpPaHEHHs IPUPOIHOTO PaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHOM IMBUIIM3AlMU:
obecrieueHns1 HOBOTO YPOBHS Pa3BUTHSI MEAUIMHBI; CO3JaHMUs IIEPCIEKTHB-
HBIX OMOTEXHOJIOTHI1, CHOCOOHBIX pelaTh PecypcHbIe NMPOOJIEMbI Pa3BUTHS
YeJIOBEYECTBA; MOUCKA MyTeil BHIX0/a U3 TII00aIBHBIX YKOJIOTHIECKHX MPO-
61eM u obecrieueHNs Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIIOHATIBHOMY
HCTIOJIB30BAaHUIO PUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHIAP-
TOB JKH3HH;

3aMHTEPECOBAHHOCTH B MOIYYEHUN OMOJIOTMYECKUX 3HAHUH B IENAX IMOBBIIIE-
HUS 00IIeH KyJIbTyphI, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH KaK COCTaBHOI
yacTH (YHKIMOHAIBHONW rpaMOTHOCTH oOydarommxcs, Gpopmupyemoil npu
W3Y4YeHUU OMOJIOTHH,

MOHMMAaHHWE CYUTHOCTH METOJOB IIO3HAHWSA, HCIOJIB3YEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTB MCIIOIb30BAaTh MOTy4YaeMble 3HAHU IS aHaJIn3a U 00b-
SICHEHHUS SIBJICHUI OKPY’KAIOLIEr0 MUPA U IPOUCXOAIINX B HEM U3MEHEHUI;
YMEHHE JienaTh 00OOCHOBAHHbBIC 3aKITIOUEHUS] HA OCHOBE HAyYHBIX (PAKTOB M
UMEIOLINXCS JAHHBIX C LETbIO MOTyYEeHHs] JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSTENBHO MCHOJIB30BATh OMOJOTHYECKUE 3HAHUS UL pe-
IIEHHUs IPOOJIEM B peajlbHBIX KM3HEHHbBIX CUTYalUsIX;

0CO3HaHME [ICHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IIPO-
eKTHYIO U HCCIIEZIOBATENIECKYIO JIEITEIbHOCTh HHANBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W caMooOpa3oBa-
HUIO, K aKTUBHOMY ITOJTY9ICHUIO HOBBIX 3HAHHUH 110 OMOJIOTHH B COOTBETCTBHU
C KU3HEHHBIMH MOTPEOHOCTSIMH.

B npornecce 1OCTHKEHUSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS 00YYaIOIIU-

MHUCS TIPOTPaMMEI CpEHETo 001Iero oOpa3oBaHus y 00yJarOIIUXCS COBEPIICH-

CTBYETCS 2MOYUOHANbHBIL UHMELEKM, IPEATIOJIaraloni ChOPMUPOBAHHOCTS!



CaMOCO3HAHUA, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BH-
THSI COOCTBEHHOI YMOLIMOHATIBHOM c(epbl, OBITh YBEpEHHBIM
B cele;

camopezynupo8anisl, BKIIOYAIOIEr0 CaMOKOHTPOIb, YMEHHUE NPUHUMATh OT-
BETCTBEHHOCTB 32 CBOE OBEJCHIE, CIIOCOOHOCTD aalTUPOBATHCS K DMOLH-
OHAJILHBIM N3MEHEHHSIM M TPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

eHympenHel Momueayuy, BKIIIOYAOIEH cTpeMIeHHe K AOCTHNKEHUIO IeTH U
ycHexy, ONTUMH3M, MHUIHATHBHOCTh, YMEHHE IEHCTBOBATb, UCXOHIS U3
CBOMX BO3MOXHOCTEIf;

amMnamuu, BKIIOYAIOIIEH CIIOCOOHOCTH TIOHUMATh AMOLMOHAIBLHOE COCTOSHHE
JOPYTUX, YIUTHIBATh €0 IPH OCYLIECTBICHHN KOMMYHUKALUH, CIIOCOOHOCTb
K COUYBCTBHIO U CONEPEKUBAHHUIO;

COYUATbHBIX HABBIKOB, BKIIFOYAIOIINX CIOCOOHOCTh BEICTPAUBATh OTHOILICHUS C
JPYTHUMHU JIIOIbMH, 3a00TUTBCS, MPOSIBISTH MHTEPEC W paspeliaTh KOH-
(huKTHI

METAINPEIMETHBIE PE3YJIbTATDBI

MerTamnpeaMeTHbIe Pe3yIbTaThl OCBOCHUS yueOHOro mnpenmera «buomorus»
6KNI0Yaiom: 3HAYNMbIE Uil (POPMHPOBAHUS MHPOBO33PEHHUS OOYUAIOIIUXCS
MEKANCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) 00IIeHay HbIe TTOHATHS, OTPaXkaro-
IME LEJIOCTHOCTh HAyYHOW KapTHHBI MUpa U CHEHU(pHUKY METOJ0B MO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBICHHUE, IPO-
Iece, CUCTeMa, HayIHbIM (DaKT, IPUHIMNII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIE0BaHNe, HAOMIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U Jp.); YHH-
BepcalibHble y4eOHbIe JeHCTBUS (II03HAaBaTeIbHbIE, KOMMYHHKATHBHBIE, PETY-
JSITUBHBIE), oOecnieunBatone GpopmrupoBanue (yHKINOHAIBHO TPAMOTHOCTH
Y COIMAJBbHON KOMIIETCHIIMH 0OYJaroNINXCs; CIIOCOOHOCTh 00yYaronuxcs Hc-
MOJIb30BATh OCBOECHHBIE MEXXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaJbHbIE yueOHBIE EHCTBHSA B MO3HABATEIHFHOW M COIMAJIBHOMN IMpaK-
THKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHS IIPOrPaMMBI CPETHEr0 001Iero 00-
pa3oBaHMs JIOJDKHBI OTPaXKaTh:

OBiageHne yHUBEPCAJIbLHBIMH Y4eOHbIMHU TO3HABATEJbHBIMHU JeHCTBU-
SIMM.
1) 6a3oBble JOruYecKue eiicTBus:

CaMOCTOSTENIFHO (OPMYIIMPOBATH M aKTyaJIH3HPOBATH MPOOIEMy, pacCMaTpH-
BaTh €€ BCECTOPOHHE;



WCIIONIB30BaTh IIPH OCBOCHUH 3HAHMH MPUEMBI JJOTHYECKOTO MBIIIICHUS (aHa-
JM3a, CUHTE3a, CPaBHEHUs, KiaccH(UKanud, OOOOLICHUs), pacKpbIBaTh
CMBICTT OMOJIOTHYECKHX TMOHATHH (BBIIENIATh WX XapPAKTEPHBIC NPHU3HAKH,
yCTaHaBJIMBATh CBSI3H C IPYTUMH HOHATHIMNA);

OIpeNeNATh LeIH AeATeIbHOCTH, 3aaBas apaMeTphbl U KPUTEPUH UX TOCTHUXKE-
HUSl, COOTHOCHUTB PE3YJIbTAaThl AEATEIbHOCTH C TIOCTABIEHHBIMH LENSIMUY;
UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS JUIsl 0ObsICHEHUs! (PaKkTOB M SBICHUI

JKUBOHN MPUPOJIBL;

CTPOUTD JIOTWYECKUE pacCyXAeHHs (MHAYKTHBHBIC, EIyKTUBHBIE, [0 aHAJO-
THH), BBISIBIATE 3aKOHOMEPHOCTH U IPOTUBOPEUNUS B PACCMAaTPUBAEMBIX 5B-
JICHUSIX, (POPMYJIMPOBATH BEIBOABI U 3aKIIFOUCHHS;

MPUMEHSTH CXEMHO-MOJEIBHBIE CPEACTBA IS MIPEICTABICHHS CYILECTBEHHBIX
CBsI3ei M OTHOLICHUI B M3y4aeMbIX OMOJIOrHYEeCKUX 00bEKTaxX, a TAKXKe Mpo-
THUBOPEYMH PAa3HOTO POAA, BBIABICHHBIX B PAa3IMYHBIX MH()OPMAIMOHHBIX
HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUS NPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS Ma-
TEPHANBHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LEISIM, OLICHUBATh PUCKH MTOCIEACTBUH NEATEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIHLHOTO
1 KOMOMHHMPOBAaHHOTO B3aUMOICHCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUN >KU3HEHHBIX IIPOOIIeM;

2) 6a30BbIe HcClIe0BaTeIbCKHE NelicTBUSA !

BJIaJ€Th HABBIKAMH Y4eOHO-HCCIIeIOBATENbCKONH U MPOECKTHON NESTETbHOCTH,
HaBBIKaMU pa3pelIeHus npobiem; 061a1aTh CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY ITOMCKY METOZIOB PEIICHHS MPAKTHUECKHX 33/1a4, MPH-
MEHEHHIO PA3JIMYHBIX METOI0B IIO3HAHUS,

MCIIONIb30BaTh PA3IMYHbIE BH/BI IESTEIBHOCTH 110 TTOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEPIpETALIH, TPeOOPa30BaHUIO U IIPHMEHEHHUIO B y4eOHBIX CHUTYa-
IIUSIX, B TOM YHCJIE IPH CO3/IaHUH yIeOHBIX U COITHANIBHBIX TPOEKTOB;

(opMHpOBaTh Hay4HBIH THIT MBIIUICHHS, BJaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMHU TIOHATUSIMUA M METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 331a4H B 00Pa30BATEIBEHON JEsITEIb-
HOCTH ¥ ’KM3HEHHBIX CUTYalUsIX;

BBISIBIIITH IPHYUHHO-CJICICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 3a7ady, BBIIBH-
ratb THIOTE3y €€ pEIICHMs, HaXOJUTh apryMEHTHl JUIS JI0Ka3aTelbCTBA
CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPHUHU PEILICHUS;

AQHATTM3UPOBATH TOIYIECHHBIE B X0/1€ PEIICHHS 33/1a4H Pe3yJIbTaThl, KpUTHIECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIO-
BUSIX;



JIaBaTh OIIEHKY HOBBIM CHUTYaLlUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYLIECTBIISITH LIeJICHAIPABJICHHBIH MOUCK IEPEHOCca CPEJICTB U CIIOCOOO0B JeH-
CTBHS B IPO(ECCHOHATBHYIO CPENy;

YMETh IEPEHOCHUTh 3HAHUS B TIO3HABATEIbHYIO U IPAKTUIECKYIO 00IACTH XK13-
HeZleATebHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00NacTeif;

BBIJIBUI'aTh HOBBIE HJIEH, NIPEAJIaraTh OpUTMHAIbHBIC TOJXO0/bI U PELICHHUS; CTa-
BUTB IPOOJIEMBI U 3a]]a4H, JOIYCKAIOIINE aJbTePHATUBHBIC PELICHHS;

3) neiictBus no padore ¢ uHopManmei:

OPHCHTHPOBATHCS B Pa3MYHBIX UCTOYHUKAX MH(OpPMAIMU (TEKCTE y4eOHOro
N0COOHS, HAayIHO-TIOMYJSIPHOW JIUTEpaType, OHONOTHYCCKUX CIOBAPAX U
CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3aX AaHHBIX, B IHTepHeTe), aHAIH3UpPO-
BaTh HHGOOPMAIUIO PA3INYHBIX BUIOB M GOPM MPEACTABICHHUS, KPUTUYECKU
OLICHUBATP €€ JIOCTOBEPHOCTD M HEMPOTHBOPEUUBOCTH;

(OopMyIUPOBATE 3aNPOCHl U IPUMEHSTh Pa3IMYHbIC METO/BI IPH MTOUCKE U OT-
6ope Ouonornueckoil HHGOPMAIH, HEOOXOIUMOH JUIsl BHINIOJHEHHS y4ueO-
HBIX 3371a4;

NpHOOpPETATh OMBIT UCIIOIB30BaHUS HHPOPMATMOHHO-KOMMYHHUKATHBHBIX TEX-
HOHOFHﬁ, COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O MUCTIOJIb30BAHUA pa3JIni-
HBIX OUCKOBBIX CHCTEM;

CaMOCTOSITETIFHO BHIOMPATh ONTUMAIBHYIO (POpPMY TIpeICTaBICHHsT OHOIOrnye-
ckoil nHpopMauu (cxembl, rpadMKH, JUarpaMMbl, TaONUIBI, PUCYHKH H
ap.);

HCIIONIF30BaTh HAYYHBIH SI3bIK B KAUeCTBE CPEACTBa Mpu pabote ¢ Guomormye-
CKOM MH(OpManueil: IPUMEHATh XUMHUUECKue, (pu3nueckre 1 MaTeMaTHye-
CKHE 3HAKH ¥ CHMBOJIBI, (POPMYIIBI, aO0pEeBHATYPY, HOMEHKIIATYPY, HCIIOIb-
30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHAE CPEICTBA HATIISIHO-
cTH;

BJIAJICTh HABBIKAMU PACMO3HABAHHS W 3aLIMTHl HH(pOpMAaLHu, HHGOPMAIHOH-
HOW 06€30IaCHOCTH JIMYHOCTH.

OBjajieHne yHUBEPCATLHLIMA KOMMYHUKATHBHLIMH A€l CT-BHSIMH:
1) obienue:

OCYIIECTBIIATE KOMMYHHUKAIIH BO BCeX chepax KU3HH; aKTHBHO yIaCTBOBATh B
JIaiore WK JTUCKYCCHH TI0 CYIIECTBY 0OCyKIaeMoi TeMbl (YMEHHE 3a/1a-
BaTh BOINPOCHI, BHICKA3bIBATh CYKAECHUS OTHOCHUTENILHO BBIIOJHEHUS MIpe]-
JlaraeMoH 3a/1a4d, yIUTHIBAaTh HHTEPECH! M COTIIACOBAHHOCTH MO3HUIIUI JIpY-
IMX YYaCTHHKOB JIMAJIOTa I JJUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAUYCHHUE COLM-
ANBHBIX 3HAKOB, MPEIIOCHUIOK BOSHHKHOBCHHS KOH(MIMKTHBIX CHTYaIlWii;



YMETh CMST4aTh KOHMIMKTHI M BECTH IIEPETOBOPEI;

BJIaZIeTh Pa3JIMUHBIMHM CIIOCOOaMM OOIIEHUS M B3aUMOJCHCTBUS; IOHUMATh
HaMEpPEHHs JIPYTHUX JIOJCH, MPOSBISITh YBAKUTEIFHOE OTHOIIEHHE K cole-
CEeIIHUKY 1 B KOPPEKTHOH (hopme (hOopMyTHpOBATH CBOM BO3PAKEHIUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3bI-
KOBBIX CPEJICTB;

2) coBMecTHas 1eATeJbHOCTh:

MOHUMATH U HCIIOJB30BaTh IPEUMYIIeCTBA KOMAaHIHOW U HHINBHIYaJIbHOI pa-
0OTBI IPU PELICHUN OMOJIOTHYECKOM MPOOIeMbI, 000CHOBBIBATH HEOOXOTU-
MOCTh IPUMEHEHHS TPYMITOBBIX (POPM B3aMMOICHCTBHS MPH PEIICHUH y4eO-
HOM 334w,

BBIOUpPATh TEMAaTHUKY M METOJIbI COBMECTHBIX ICHCTBUI C y4ETOM OOIIUX MHTE-
PECOB ¥ BO3MOKHOCTEH Ka)I0TO WICHa KOJUICKTHBA;

MPUHUMATH IeJTb COBMECTHOH NIeSTeTbHOCTH, OPTaHU30BEIBATh H KOOPAUHUPO-
BaTh JACUCTBUSA MO €€ TOCTUKEHHUIO: COCTABIIATH IJIaH AEHCTBUM, pacipese-
JIATH POITH € YIETOM MHEHHH YIaCTHHKOB, 00CYKAATh PE3yIbTaThl COBMECT-
HOM paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M BKJIaJa KaXJOrO YYaCTHUKA KOMaHIbI B
o0mmmii pe3ybTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

MpeajaraT HOBBIE POEKTHI, OIIEHUBATH UJIEH C TIO3UIIMH HOBU3HBI, OPUTHHAIIb-
HOCTH, MIPAKTUIECKOMN 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEICHHUE B Pa3NIMIHBIX CHTYya-
[USX, TIPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

OBJj1aieHNe YHUBEPCAJbHBIMH PETYJISITHBHBIMH A€l CTBUSMU

1) camoopranu3anus:

MCIIOJIb30BaTh OMOJIOTHUECKHE 3HAHMS [UIS BBIABICHUS IPOO-JIEM M MX PEIICHUS
B )KU3HCHHBIX U yqe6H1)1x CUTyalusX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHHUH IIeJIeBbIE M CMBICIOBBIE YyCTa-
HOBKH B CBOUX ﬂeﬁCTBHHX " IOCTYyNKaxX MO0 OTHOHMICHUIO K JKUBOH mnmpuponae,
CBOEMY 3/I0POBBIO U 3710-POBBIO OKPYKAFOIIHX;

CaMOCTOSATENILHO OCYLIECTBIISITH IT03HABATEIBHYIO JAEATEIBHOCTD, BBISABIISTH
mpobJIeMbl, cTaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 33a1a4n B 00pa3oBa-
TENILHOH NeATeTbHOCTH U )KN3HEHHBIX CUTYaIHAX;

CaMOCTOSATENLHO COCTABIISTh IUIAH PELICHUS MPOOIEMBI C YIETOM MMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacumpsATh paMKH Y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX NPEINOYTeHHU;

JlenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32
peuieHue;



OLICHWBATh MPHUOOPETEHHBIN OMBIT;

Croco0cTBOBaTh (POPMHUPOBAHHUIO U IPOSIBICHUIO IIUPOKOH SPYIUIIMHU B Pa3HBIX
00acTsaX 3HAHWH, OCTOSHHO TMOBBIMIATH CBOH 00pa30BATEIbHBIA U KYyJIb-
TYpPHBII YPOBEHB;

2) cCAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, BHOCHTh KOPPEKTHUBHI B IESTEINBHOCTD, OIlE-
HUBAaTb COOTBETCTBHUE PE3YILTATOB LEIISAM;

BJIaJI€Th HAaBBIKAMH ITO3HABATEIBHON PE(IEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JIeHCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAHUIL; HC-
MOJIB30BaTh NPUEMBI peIEKCUH Ul OLEHKH CHTYyalllH, BHIOOpa BEPHOTO
peLICHHS;

YMETH OICHUBATH PUCKHU U CBOCBPEMECHHO NPUHUMATDL PCHICHUSA IO UX CHHXKE-
HHUIO;

MPUHAMATh MOTHUBBI M apTYMEHTHI APYTHX TIPH aHATIN3€E PE3YNIbTATOB ACATEIb-
HOCTH;

3) npuHATHE ceds U APYIrUX:

MPUHUMATH ce0s1, TOHUMAas CBOU HEJOCTATKH U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M apTYMEHTHI APYTHX MPH aHAIHM3€E PE3YJIbTATOB JNESTEIb-
HOCTH;

MPU3HABATH CBOE MPABO M MPABO JIPYTHX Ha OIIHOKY;

pa3BUBaTh CIIOCOOHOCTH MMOHMMATh MHUP C MO3UIMHU JIPYTOT0O YEJIOBEKa.

INPEAMETHBIE PE3VJIbTATEI

[MpeameTHbIe pe3yabTaThl ocBoeHHs nporpammbl COO mo Guosoruu Ha Oa-
30BOM YpPOBHE BKJIIOHAIOT clienududeckue A ydeOHoro npeamera «buoso-
THsD» HayYHBIC 3HAHWS, YMEHHS ¥ CIIOCOOBI IEHCTBUI 10 OCBOEHHIO, HHTEpIIpe-
TaIMK ¥ IpeoOpa30BaHUIO 3HAHUH, BUIBI AEATEIBHOCTH 10 IOTYYEHHUIO HOBOTO
3HAHUS U MIPUMEHEHHIO 3HAHUH B Pa3IMYHBIX YUEOHBIX CUTYaIUIX, a TAKXKE B
peaNbHBIX JKM3HEHHBIX CHUTYalMsX, CBSA3aHHBIX ¢ Ouonorumed. B mporpamme
MIPEIMETHBIE Pe3yJIbTAaThI IPEICTABICHBI 10 T0IaM 00yJeHUsI.

10 x1acc

[MpenMeTHBIE pe3ynbTaTHl OCBOSHMs y4deOHOro mnpeamera «buonorus»
JIOJDKHBI OTPaXKaTh:

1) chopMHUpPOBAHHOCTE 3HAHHIA O MECTE M POJIM OHOJIOTHH B CHCTEME Hayd-
HOTO 3HaHMS E€CTECTBEHHBIX HAayK, B (POpPMHPOBAaHMM COBPEMEHHOI ecTe-
CTBEHHO-HAay4YHOH KapTHHBI MHpa W HAyYHOTO MHUPOBO33PEHHUS; O BKIAJIE POC-
CHHCKUX M 3apyOeXKHBIX yu€HbBIX-OHOJIOrOB B pa3BuTHE OMOIOTMH; (hyHKIHO-
HaJIbHOU TPAaMOTHOCTH 4€JIOBEKa AN PEeIlIeHHs] dKU3HEHHBIX 3a/1a4;



2) yMEHHE PacKpBIBaTh CoAep kaHUue OMOJOTHYECKIX TEPMUHOB W TTOHSATHIL:
JKU3Hb, KJIETKA, OPraHn3M; MeTa0b0JIn3M (0OMEH BEIIECTB U MPEBPaIICHUE YHEP-
THH), TOMeocTa3 (CaMOpeTyJIHs), YPOBHEBas OpPTaHU3aIHs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PEMPONYKIHA), HACIEACTBEHHOCTh, HW3MEHUYHBOCTB,
POCT U pa3BHUTHE;

3) yMeH¥e u3yarars OHOJIOTHYECKHE TEOPUH (KICTOYHAS, XPOMOCOMHAS, MY-
TallMOHHAsl, LEHTPaJIbHAs J0rMa MOJIEKYJSIpHOI Onosoruu), 3akousl (I'. MeH-
nens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 eHTpax MHOT00Opa3us U Ipo-
HCXOKICHUS KyNbTypHBIX pacTeHuit H. V. BaBunosa), onmpenensTs rpaHUIIbI X
MPUMEHUMOCTH K KMBBIM CHCTEMaM;

4) yMeHHe BIaJeTh METOAaMH HAyYHOTO ITO3HAHMS B OMOJIOTHH: HAOMIOACHNE
Y OTIMCAHKE JKUBBIX CHCTEM, ITPOLIECCOB U SBJICHMI; OpraHU3alysl U IIPOBEICHNE
OHOJIOTHYECKOTO OKCIIEPUMEHTA, BBIIBUXKCHUEC TUIIOTE3bI; BBIABJICHUC 3aBUCUMO-
CTH MEXIy HCCIICIyeMbIMU BEIIMIMHAMH, OOBSCHCHUE MOTYYCHHBIX PE3yibTa-
TOB, UCITIOJIb30BAHHBIX HAYYHBIX HOHHTI/II)L TeOpHﬁ 1 3aKOHOB; YMCHUE J1€J1IaTh BbI-
BOJIbI HAa OCHOBAaHHWU IMOJTYYCHHBIX peSyHbTaTOB;

5) yMeHHe BBIIENATh CYIICCTBCHHBIC IPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT
1 DYKapHuoOT, OJHOKJIICTOYHBIX U MHOTOKJICTOYHBIX OPIraHU3MOB; OCO6CHHOCTI/I
MpOLECCOB: OOMEHA BEIECTB M NPEBPAILCHUS SHEPTUH B KJIETKe, (poTocHHTE3A,
TUIACTUYECKOTO M HHEPreTHIecKoro oOMeHa, XeMOCHHTE3a, MHTO03a, MeiHo3a,
OIUIOAOTBOPEHUA, PAa3MHOXCHHUA, MHAUBUYAJIbHOTO pa3BUTHA OpraHU3Ma (OH-
TOTEHE3);

6) yMeHUE TPUMEHSTh MOJy4YeHHbIE 3HAHUS JJIS1 OOBSICHEHUs OHMOJOoTHYe-
CKHUX MPOLECCCOB U ﬂBHeHI/Iﬁ, JUT TIPUHATUSA NPAKTHYCCKUX peHIeHI/Iﬁ B IIOBCE-
JTHEBHOH JKM3HHM C 1IeJIbI0 oOecrieueHns 0e30I1acHOCTH CBOETO 3/I0POBBSI M 3710~
POBBSI OKPYXAIOIIMX JIIOAEH, COOJIIOEHHST HOPM TIPaMOTHOTO IOBEACHHS B
OKpYKaloIIeH MPUPOIHON cpe/ie; MOHNMaHHe He00X0IMMOCTH HCIIOJIb30BAH U
JOCTHXEHUH COBPEMEHHOW OMOJOTMH M OMOTEXHOJIOTHH Ul palMOHAILHOTO
MPUPOJIOTIOIBb30BAHUS;

7) yMeHHE peniaTh 3JIeMEHTapHbIE TeHEeTHYECKHe 3a/1auyi Ha MOHO- M JIUTH-
OpHHOE CKpelIMBaHKeE, CIEIJICHHOE HACIeI0BaHKE; COCTABIISATh CXEMbl MOHO-
FI/I6pI/I)1HOFO CKpCIIUMBaHUA IJIA TIPEACKa3aHud HACJICIOBAHUA IIPU3HAKOB Yy Op-
TaHU3MOB;

8) yMeHHe BBITIOJHATE Ja00paTOpHBIE U TIPpaKTHYECKUe paboThI, COOIIOIATH
npaBmiIa Ipu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

9) yMeHHe KpUTHYECKHU OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIHIO OHO-
JIOTHYECKOTO COAEPIKAHMS, BKIIIOUAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 pa3iny-
HBIX HcTOYHUKOB (CMMU, HaydHO-TIOMyJISpHBIE MaTepHalibl); ITHYECKHE ac-
TIIEKTBI COBPEMEHHBIX I/ICCHGHOBaHI/Iﬁ B 6I/IOHOFI/II/I, MEOUIIUHE, 6I/IOTGXHOHOFI/II/I;

10) ymeHue co3maBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHBIE COOOILIEHUS,



000011ast 6MOTOTHYECKYI0 MH(OPMAIMI0O W3 HECKOIBKUX HCTOYHHKOB, Tpa-
MOTHO HCII0JIb30BaTh MOHATHHHEIH anmnapaT OHOJIOTHY.

11 xkaace

IIpeameTHBIE pe3ynbTaTBl OCBOSHMS ydeOHOro mnpeamera «buomormsa»
JIOJDKHBI OTPaXKaTh:

1) chopMHPOBAHHOCTE 3HAHHI O MECTE M POJIM OHOJIOTHH B CHCTEME Hayd-
HOTO 3HaHHMsS ECTECTBEHHBIX HayK, B (OPMHPOBAHMH COBPEMEHHOI ecTe-
CTBEHHO-HAy4YHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHS; O BKJIAJE poc-
CHHCKUX M 3apyOeXXHBIX y4EHBIX-OHOJIOTOB B pa3BuTHE OMOIOTHH; (DyHKIHO-
HaJbHOU TPaMOTHOCTH YCJIOBEKA JI pCHICHUA )KU3HCHHBIX 3aJ1a4;

2) yMEHHE PacKpbIBaTh COEPKAHNE OMOJIOTHIECKNX TEPMHHOB M MOHSITHIA:
BUJI, TIOIYJISIINS, TeHO(OH, IBOIIONUS, ABWXKYIIUE CHIBI ((DaKTOPBI) 3BOIIIO-
MM, TPHUCHOCOOJICHHOCTh OPraHM3MOB, BHA000pa30BaHUE, JKOJOTHMYECKHUE
(hakTOPBI, SKOCHCTEMA, ITPOLYLICHTHI, KOHCYMEHTBI, PEAYIICHTHI, [T MUTaHHNS,
9KOJIOTHYECKAs MUpaMu/a, OMOTeo1eH03, brnocdepa;

3) yMeHue u3Jiarath Orosiornueckue Teopud (3Boonrnonnas teopus U. ap-
BUHA, CHHTETHYECKAast TEOPHS SBOJIIOIINH ), 3aKOHBI 1 3aKOHOMEPHOCTH (3apO/Ibl-
meBoro cxonactBa K. M. bapa, uepenoBaHus ITaBHBIX HalpaBlIeHHH W IMyTeH
ssomorn A. H. CeBeprioBa, yuenus o 6uocdepe B. WM. BepHanckoro), ompe-
JIETSITh TPAHUIBI MX TPIMEHUMOCTH K )KUBBIM CHCTEMaM;

4) yMeH¥Ue BIaIeTh METOJAMH HAYYHOTO MO3HAHUS B OHOJIOTHH: HaOII0IeHHE
Y OTIMCAHKE JKUBBIX CHCTEM, ITPOLIECCOB U SBJICHMI; OpraHu3anyst U IpoBEICHIE
OHOJIOTHYECKOTO OKCIIEPUMEHTA, BBIIBUXKCHUEC TUIIOTE3bI; BLIABJICHUC 3aBUCUMO-
CTH MECXKIY HCCICAYEMbBIMU BECJIMYNMHAMU, 00BsICHEHNE MOJIYYCHHBIX PE3YJIbTa-
TOB, MICTIOJIb30BaHHBIX HAYYHBIX IIOHATHIL, TEOPHH 1 3aKOHOB; YMEHHE JIeNIaTh BbI-
BOJIbI HA OCHOBAHMU IMOJIYYCHHBIX PE3YJIbTaTOB,

5) yMeHHe BBIIEIATH CYNIECTBEHHBIC NPU3HAKNA CTPOEHHS OMOJIOTHUECKHX
00BEKTOB: BUJIOB, TOIYJISIMH, IPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHO-
Te0IIEHO30B U IKOCHCTEM; OCOOSHHOCTH MPOILIECCOB: HACIEICTBEHHOI M3MEH-
YHBOCTH, €CTECTBEHHOT'O 0TOOpPA, BUI000Pa30BaHUsI, IPUCIOCOOJICHHOCTH Op-
TaHU3MOB, JIEHCTBHS IKOJOTHYECKHX (AKTOPOB HAa OpPraHM3MBI, MIEpEeHOCca Be-
MIECTB U IMTOTOKA DHEPTUH B OKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUI B 9KOCH-
CTeMax CBOEI MECTHOCTH, KPyTrOBOpPOTa BEIIECTB U OMOT€OXUMHYECKUX LIUKIIOB
B Onocdepe;

6) yMeHHe NPHUMEHATh MOJyYeHHbIE 3HAHUS JUIS OOBSICHEHHs Onojornye-
CKHX IIPOIIECCOB U SBJIECHUMH, JUIS MIPUHATHS MPAKTHYECKUX PEIICHUH B ITOBCE-
JTHEBHOW JKH3HM C IEIbI0 00ecredeHus] 0e30MacHOCTH CBOETO 3I0POBbS U 3/10-
POBBSI OKPYXXAIOIIMX JIIOAEH, COOJIIOAEHHS HOPM I'PaMOTHOTO IIOBEACHHS B
OKpYXKaloIIeH MPUPOAHOHN cpe/ie; MOHNMaHHe HeOOX0IUMOCTH HCIIONb30BaHNUS



JOCTIDKCHUH COBPEMEHHOMN OHOJIOTHH VI PallMOHAIBHOTO MIPUPOAOIIOIb30Ba-
HUS;

7) yMeHHE pelIaTh JIICMCHTapHbIC OHOJIOTHYECKHE 3a[add, COCTaBIATH
CXEMBI IIEPeHOCca BEIECTB U YHEPIHHU B 3KOCHUCTeMaX (LeIH IIUTaHHsA);

8) yMeHue BBINOJIHATH JIAOOpATOPHBIE U MPaKTHYECKHEe PaboThl, COOI0AATh
TpaBuiIa Ipu paboTe ¢ yaeOHBIM 1 Ta00paTOpHEIM 000pPYIOBaHUEM;

9) yMeHHE KPUTHYESCKU OLICHUBATh U HHTEPIIPETHPOBATh HHHOPMAIIHIO OHO-
JIOTHYECKOTO COAEPIKaHMs, BKIIIOYAIOIYIO IICEBJOHAYYHbIC 3HAHUS U3 pa3iiny-
HBIX ucTouyHNKOB (CMU, Hay4HO-TIOMYJIspHBIE MaTEepHalbl); PacCMAaTPHBAThH
rJI00ajbHBIE YKOJIOTHUECKHE MPOOIEMBI COBPEMEHHOCTH, (JOpPMHUPOBATH IO OT-
HOILCHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

10) ymeHue co3naBaTbh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIC COOOLICHHS,
0000111asi OMOJIOTHYCCKY0 HWH(GOPMAIIMIO U3 HECKOJIBKMX HCTOYHHKOB, Tpa-
MOTHO HCIIOJIb30BaTh MOHATUIHBI anmapar GHOIOTHH.

COJAEPKXAHUE YYEBHOI'O IIPEIMETA
«BHAOJOI'US»

10 KJIACC
1 4 B HEAemo, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. buoJsiorust kak Hayka (2 u)

buonorus kak Hayka. CBsi3p OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUIECKUMHU U
JPYTMMHU €CTECTBEHHBIMH HayKamH, (Guiocopuel, STUKOH, 3CTeTUKON M IIpa-
BoM. Pons Onosoruu B popMHpPOBaHNH COBPEMEHHONW HAYYHOI KapTHHBI MHUpA.
Cucrema OHOJIOTMYECKUX HAYK.

Mertop! MO3HAHMS JKHUBOIM HPUPOJBI (HaONIIOAEHHE, SKCIIEPUMEHT, OITica-
HHe, M3MEpeHHe, KiIaccH(UKalusi, MOJCIUPOBaHHWE, CTaTHCTHUYECKas obOpa-
00TKa JTaHHBIX).

JdemoncTpanum:

Ilopmpemuwi: U. Napsun, I'. Mennens, H. K. Konbuos,

Jx. Yorcon u @. Kpuk.

Tabauyvl u cxemot: «MeTOIBI TIO3HAHUS YKUBOW TIPUPOJIBIY.

JlaGopaTopHble M IpaKTHYeCKHEe Pa0OTHI:

Ipaxkmuueckas paboma Ne 1. «/crionp3oBaHHEe Pa3IMYHBIX METOJOB IPH
N3y4eHUH OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. /KuBble cucteMbl 1 uX opranu3amus (1 1)



JKussre cucteMsl (OMOCHCTEMBI) KaK IIpeaMeT H3ydeHns Ouoiorun. OTanane
JKMBBIX CUCTEM OT HEOPraHHUYECKOI MPUPOIBI.

CpoiicTBa O6mocHucTeM W WX pa3HOoOpaswe. YpOBHH OpraHH3aIMN OHOCH-
CTEM: MOJEKYJISIPHBIN, KJIETOYHBIM, TKaHEBbIM, OpraHU3MEHHBIN, MOMYJISLHU-
OHHO-BHJIOBOM, 9KOCUCTEMHBIH (0HMOTreOleHOTHYECK ), OnoCchepHBIH.

JdeMoncTpauum:

Tabauyst u cxemvl: «OCHOBHBIE TIPU3HAKU XU3HWY, «YPOBHU OpraHU3aLUH
JKHBOH IPUPOJIBDY.

Obopyoosanue: moaens monekyisl JTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOEeHUE KJIeTKH (8 1)

XUMHYIECKHI COCTaB KIETKH. XHMHUYECKHE JIEMEHTBI: MaKpO-3JIEMEHTEHI,
MHUKpPO3JIEMEHTHL. Bosia 1 MIHepabHBIE BELeCTBA.

@OyHKIUM BOIBI 1 MUHEPAIBbHBIX BellecTB B KieTke. [lognepkanne ocMo-
THYECKOTO OamaHca.

Benku. CocTaB u cTpoeHne 0eNKOB. AMHHOKHCIIOTBHI — MOHOMEPHI OEIIKOB.
HesamennMble W 3aMEHUMbIE aMUHOKHCIOTHI. AMMHOKHCIIOTHBIH COCTaB.
YpPOBHHU CTPYKTYpBI OEIKOBOW MOJIEKYJBI (IepBUYHAs], BTOPUYHAS, TPETUYHASL
W YEeTBEPTHYHAsI CTPYKTypa). XUMHUYECKHE CBOWCTBa OeiKkoB. buonornueckue
(hyHKIIMH OENKOB.

depmeHThl — OnosIornuecKure Katanuzaropbl. CTpoeHue GepMeHTa: akTuB-
HBII IeHTp, cyOcTpaTHas criennpuaHocTs. Kodepmentsl. Butamunsr. OTamaus
(hepMEHTOB OT HEOPraHUYECKHUX KAaTaJIN3aTOPOB.

Yr1eBoapl: MOHOCAXapH B (TIFOK03a, prb03a U Ie30KCHPH003a), ArcaxapHu bl
(caxaposa, J1aKT03a) M HoJIcaxapuabl (Kpaxmall, TIIMKOTeH, [euToo3a). broo-
rudeckue (PyHKIMHN YIIIEBOJIOB.

Jlunuper: Tpurnunepus, Gocdonunuapl, crepousl. ['napodunbHO-rHIPO-
(obubIe cBolicTBa. bronornueckue GpyHkmn ununoB. CpaBHEHHE YTIIEBOIOB,
0eNKOB M JIMITUI0B KaK HCTOYHHKOB YHEPTHU.

Hyxneunossie kucnotsl: JJHK u PHK. HykneoTu sl — MOHOMEpBI HyKJIEHHO-
BbIX kucnoT. Ctpoenne u ¢pynkiun JJHK. Crpoenne n ¢ynkiun PHK. Bumst
PHK. AT®: ctpoenue u GyHKIHM.

Hutonorus — Hayka o knetke. Knerounas Teopust — npumMep B3auMoneii-
CTBHSA HJeH U (JaKTOB B HAYYHOM TO3HAHWHU. MeTOIbI H3yUeHHUS KIIETKH.

Knetka kxak mienoctHas xuBas cuctema. OOImiie Npu3HaKy KIETOK: 3aMKHY-
Tasi HapyXHasi MeMOpaHa, Monekyns!l JIHK kak renerndeckuii ammapatr, cH-
cTeMa CHHTe3a OelKa.

Turel KJIEeTOK: SyKapuoTHYecKas U npokapuoTrdeckas. OCOOEHHOCTH CTpO-
€HHMsI IPOKAPHOTHYECKON KieTKH. Knerounas crenka Oakrepuid. CTpoeHue ay-



KaproTH4YecKol KieTKH. OCHOBHBIC OTIIMYHS PACTHTEIBHOM, JKUBOTHOH U TpH0-
HOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, TTTMKOKAIHUKC, UX
¢yaxonn. [Tnazmatiaeckas memOpana, e€ cBolicTBa U pyHKInu. Llurommasma
u e€ opranonzpl. OnHoMeMOpanHble opranonp! kiuetku: DIIC, anmapat ["osb-
JUKH, TU30COMBI. IIomyaBTOHOMHBIE OpraHOM/BI KJIETKHA: MUTOXOHIPUH, IIa-
crtuabl. IIpoucxoxkaeHue MUTOXOHAPUM M Iutactuid. Bunel mnactun. Hemem-
OpaHHBIE OpraHOWABI KJIETKU: PUOOCOMBI,  KJIETOYHBIH LIEHTp, LEHTPHUOIH,
PECHUYKH, XKTyTUKH. OyHKIIMK OPTaHOUAOB KIETKH. BrinroueHus.

SAnpo — perynsatopHslil eHTp KneTkd. CTpoeHue sapa:
snepHas 000J109Ka, KaphoIIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIETKE.

JdemoncTpanum:

Tlopmpemur: A. JleBenryk, P. I'yk, T. lllsann, M. Illnelinen, P. Bupxos, Ix.
YotcoH, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huacpammor: «PacnpeneneHue XUMUYECKUX 3JI€MEHTOB B HEXKUBOH IpH-
poae», «Pacnpenenenne XUMUYECKHX 3JIEMEHTOB B )KUBOW MIPUPOIE».

Tabnuyvr u cxemvr: «llepuognyeckas TabIMLIA XUMHYECKUX DIIEMEHTOBY,
«CtpoeHHe MOJEKyNBl BOAb», «brocuHTe3 Oenka», «CTpoeHHE MOJIEKYIBI
Oemkay, «Ctpoenue pepmenTay, «Hyknennossie kucinoTel. JJHK», «Ctpoerne
MouiekyJbsl AT®y, «CTpoeHUe dyKapuOTHIECKOUN KIeTKn», «CTpoeHue )KUBOT-
HOMU KIeTkn», «CTpOEHUE paCTUTENBHON KIETKN», « CTpoeHHe MpoKaproTHde-
CKOH KJIeTKn», «CTpOCHHE Apa KIETKU», «YTIEBOIbIY, «JIUTHABIY.

ObopyoosaHnue: CBETOBOW MHUKPOCKOI, OOOpPYIOBaHME AJS IPOBEICHUS
HaOJIOCHUH, N3MEPEHHH, KCIIEpIMEHTOB; MUKpPOIIPETIapaThl pacTHUTEIBHbIX,
JKUBOTHBIX U OaKTE€pHaIbHBIX KIETOK.

JlabopaTopHble M NPpaKTHYecKHUe padoThl:

Jlabopamopnas paboma Ne 1. «/3ydeHHWe KaTalIUTHYCCKOW aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMUITa3bl WM KaTajaasbl)y.

Jlabopamopnas paboma Ne 2. «VI3ydaeHne CTpOEHHs KJIETOK PACTEHHH, JKH-
BOTHBIX M OaKTEepHH IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax ¥ uX
OTIMCaHHE.

Tema 4. /KuzHenessTeTbHOCTH KJIETKH (6 1)

OO0wMeH BemecTB, WX MeTab0JIM3M. ACCUMIIIAIHS (TUTAaCTHYECKU OOMEH)
JUCCUMMIISIINS (SHEpreTHYecKuii oOMeH) —
JIB€ CTOPOHBI €AUHOTO Mporiecca MeTabonu3Ma. Poib 3akOHOB coXpaHeHHs Be-
IIECTB ¥ SHEPTUH B IOHUMAHUU METaboIN3Ma.
Tumner oOMeHa BewecTB: aBTOTPOQHBIA U reTepoTpodHbId. Poib GpepmeHTOB B
OOMEHe BEIIECTB U NIPEBPaLICHNH SHEPIHHU B KIICTKE.



®otocunres. CBeToBas n TeMHOBasA (azbl poTocuHTe3a. Peakunm GporocuH-
Te3a. DPPeKTHBHOCT (HOTOCHHTEe3a. 3HaueHHe (HOTOCHHTE3a JJIsl JKU3HU Ha
3emie. Bausaue ycmoBuid cpeasl Ha GOTOCHHTE3 M CIIOCOOBI IMTOBBIMICHUS €r0
MPOIYKTUBHOCTH Y KyJIBTYPHBIX PACTCHUH

XemocuHTe3. XeMOCUHTE3UpYIoIye OakTepun. 3HaueHHe XEeMOCHHTEe3a IS
JKU3HU Ha 3eMIie.

DHepreTndeckuii oOMeH B KieTke. Pacieniienue Bemecrs,

BBIJICJICHUE U aKKYMYJIMPOBaHHE DHEPTHU B KJIETKE. DTallbl

sHepreTudeckoro obmena. I'mukomms. Bpokenne m ero Buabpl. KucmopomHoe
OKHCIJICHHE, WIH KJIeTO4YHOe JIbixaHue. OKucinurensHoe (ocdopumpoBaHue.
D¢ ekTHBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakumu matpugroro cuHTe3a. ['eHernueckas uagopmarms u JJHK. Peammsa-
1Msl TEHETUYECKOH MH(pOpMAaIMU B KIIETKe. [ eHeTHUecKuii KoJ M ero CBOWCTBaA.
Tpanackpums — Matpuassnii cuaTes PHK. Tpancmsimss — OnocuaTe3 Oenka.
Oransl Tpancsiuuy. Koauposanue amuHOKUCHOT. Posb pubocom B OHOcHHTE3E
Geka.

Hexnerounsie hopMmel s)xu3HN — BUpycHl. McTopus otkpertus Bupycos (1.1.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KU3HEHHBIH LMK BUpYcOB. bakre-
puodaru. bone3nn pacTeHuil, )KU-BOTHBIX U YEJIOBEKA, BEI3HIBACMBIC BUPYCaMH.
Bupyc ummyHo-nedunura genoseka (BMY) — Bo30ynurens CIIN{a. O6pat-
Hasl TPAaHCKPHIILHsS, peBepTa3a u uHTerpasa. [Ipodunakrika pacnpoctpaHeHHs
BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanumn:

Tlopmpemuwr: H. K. Konsiios, /1. . UBanosckuit, K. A. Tumupsizes.

Tabnuyst u cxemovr: «Tumpl mutaHus», «Metadomm3m», «MHTOXOHIPUSY,
«DHepreTUuecKuii 00MeH», « Xnoporutacty», «Dotocuntesdy, «Ctpoenne [JHK,
«CtpoeHne 1 (YHKIHMOHHpOBaHUE TeHay, «CuHTe3 Oeinka», «[ eHeTndyeckuit
K01, «Bupyce», «bakteprodarm», «CTpoeHnE 1 )KU3HEHHBIH LIUKII BUpYCa
CIIN/a, 6akrepuodaray, «Permukarst JTHK».

Obopyoosanue: monenu-anmmukamu «Y aoenue JJHK u Tpanckpumnmms»,
«buocunTes 6enkay, «CTpoeHue KIeTKI»; Moaeib cTpykTypsl JJHK.

Tema 5. Pa3MmHoxkeHHe U HHANBUAYATbHOE PAa3BUTHE OPTAaHU3MOB
(S 9)

KrnetouHslii UK, WK KU3HEHHBIA UK KiaeTku. MaTepdaza u mutos. [Ipo-
IIECChI, MPOTEKaloNye B MHTepdase. Perumkarms — peaknus MaTpHYHOTO CHH-
te3a JJHK. Crpoenne xpomocoM. XpoMocoMHbIH Habop — kapuoTuil. Jurmmons-
HBIN W TaIIONIHBIN XPOMOCOMHbIE Habophl. Xpomatunasl. L{uromorudaeckue oc-
HOBBI Pa3MHOKEHUS U MHIUBUIYaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne knetkn — muto3. Craaun Mutosa. IIporeccs!, mpoucxosime Ha



Pa3HBIX CTagUAX MUTO3a. bruorornueckuii cMbICI MUTO3A.

[Iporpammupyemas rubesnb KIETKH — aronTo3.

@opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrionoe u nonosoe. Buapr 6ecronoro
Pa3MHOXCHUS: JIETICHUE HaJ[BOE, IOYKOBAHHE
OJTHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue, BEreTaTHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIOHUPOBAaHNE OPTaHU3MOB, €T0 3HAUEHHE JUIS CEJICKINH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIINYHUS OT OECIIOJIOTO.

Meito3. Cranun Meiio3a. Ilpoueccsl, npoucxondmue Ha CTagusx Meiosa.
IToBenenue xpomocom B Mero3e. Kpoccunrosep. buonoruueckuii cMbICH U 3Ha-
YeHME Meno3a.

I'amerorenes — mporecc 00pa3oBaHusI MOJIOBBIX KIETOK Y KHBOTHBIX. [Toso-
BBIC XKEJIE3bl: CEMEHHUKH M sITIHUKH. OOpa3oBaHue M pa3BUTHE MTOJIOBBIX KJIETOK
— ramer (criepMaTo30u i, SHLEeKIIeTKa) — crepMaroreHes u oorenes. OcoOeHHO-
CTH CTPOEHUS AHIIEKICTOK 1 criepMaTo30m10B. OronoTBopenue. [lapreHorenes.

WNuauBuayansHOE pa3BUTHE (OHTOreHE3). IMOPHOHAIBLHOE pa3BUTHE (M-
Opuorenes). Dtambl SMOPUOHAIBHOTO Pa3BUTHs Y TO3BOHOYHBIX >KUBOTHBIX:
IpoOiieHne, racTpyisanus, opranorenes. [loctamOpronansHoe pazsutue. Tumb
MOCTAMOPHUOHATIBHOTO Pa3BUTH: MpsIMOe, HenpsAMoe (JIMuMHOYHOe). BiusHue
Cpezbl Ha Pa3BUTHE OPTAaHU3MOB; (PAKTOPHI, CIOCOOHBIE BEI3BIBATH BPOXKAEHHbIE
ypOZCTBa.

Poct u pa3Butne pacteHuii. OHTOT€He3 IIBETKOBOT'O PACTEHHS: CTPOCHHUE ce-
MEHH, CTaJJH PA3BUTHSI.

JdemoncTpanumn:

Tabnuysr u cxemul. «POpMBI pa3MHOKEHHUST OPTaHU3MOBY, «J[BOItHOE OMII0-
JIOTBOPEHHE Yy IBETKOBBIX PacTeHH», «BereraTmBHOe pa3MHOXEHHE pacTe-
HU, «Jlenenne kieTku 6akrepuit», « CTpoeHHe MOJIOBbIX KIETOK», «CTpoeHHe
XpoMocoMbI», «Knerounsril ukn», «Pemnmukauus JJHK», «Murosz», «Meito3»,
«[Ipsmoe u HempsaMoe pa3BuTne», «I'aMeToreHes y MIICKOITUTAIOMNX U Yelo-
BeKay, «OCHOBHBIE CTa U OHTOTEHE3a.

Ob6opyodosaniue: MEKPOCKOII, MUKpoTpernaparbl «CriepMaTo301abl MIIEKOIIH-
TaLEro», «Sinexknerka Miaekonurammero», «KapruokuHes B KIETKax KO-
pemIka Jyka», MarHWTHAas MOJAEb-alIUINKaIus «J/leneHne KISTKW»; MOJENb
JHK, monens MeTadazHON XpOMOCOMBI.

JlabopaTopHble U MpaKTHYecKHe padoThl:

Jlabopamopnas paboma Ne 3. «HabnoeHne MUTO3a B KJIETKaX KOHYHMKA KO-
peliKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

Jlabopamopuas paboma Ne 4. «I3ydeHue CTpOSHUS TOJIOBBIX KJIETOK HA TO-
TOBBIX MUKPOIIPENIapaTax».

Tema 6. HacjiecTBEHHOCTh M H3MEHYHMBOCTb OPraHu3moB (8 u)



[Ipenmer u 3anaum renetuku. Mcropus pa3BUTHs FeHETUKU. PoJib uTonorun
¥ SMOPHOJIOTUU B CTAHOBJICHHY TCHETUKU. BKIIaJ pOCCUHCKUX U 3apyOeKHBIX
YYEHBIX B Pa3BUTHE TCHETUKU. METOIbI TeHETUKH (THOPHIOTIOTHYESCKHH, ITTO-
TeHETUYECKUH, MOJIEKYIApHO-TeHeTHdeckuii). OCHOBHBIE TEHETHYECKHE TTOHS-
TUs. ['eHeTHUeckasi CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIlMBaHUM.

3aKOHOMEPHOCTH HacJeIOBaHUS IPU3HAKOB, YCTAHOBICHHBIE | . MeHnenem.
MoHorHOpHIHOE CKpelTUBaHKue. 3aKOH €IUHO-00pa3usi THOPUIOB TIEPBOTO I10-
kosnenus. [IpaBuino qoMHUHUpOBaHMs. 3aKOH PAcLIEIUICHUs MPU3HAKOB. ['umo-
T€3a YUCTOTHI rameT. [1osIHOE U HENOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpelrBaHue. 3aKOH HE3aBUCHMOT'0 HACIICAOBAHUS MPHU3HA-
KoB. LluToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAaHUSI. AHATH3HPYIO-
miee ckpemuBaHue. Vcnonab30BaHUE aHATM3UPYIOLIETO CKPELIMBAHUS IS
OIIpeJIeICHUsI TeHOTHIIa OCOOH.

CuenneHHoe HaclienoBaHue Npm3HakoB. PabGota T. Moprana mo crernueH-
HOMY HaclieJIOBaHUIO TeHOB. HapyllieHue clemieHus TeHOB B PE3yJIbTaTe Kpoc-
CHUHTOBEpAa.

XpoMOCcOMHasi TEOpUsI HACIIEACTBEHHOCTH. [ eHeTHYeCKHE KapThl.

I'enetuka moma. XpoMOCOMHOE ONpe/iesieHre Mojia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHele U rereporaMeTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLEIJIEHHBIX C MIOJIOM.

M3MeHuuBOCTh. BHIbI M3MEHYMBOCTH: HEHACJICACTBCHHAs M HACJICIACTBCH-
Hasi. Poiib cpelibl B HEHACeICTBEHHOW H3MEHYMBOCTH. XapaKTEPUCTUKA MOJIU-
(hUKaIOHHON M3MEHYMBOCTH. BapHanmoHHBIN psii M BapuUallMOHHAS KPUBAsl.
Hopwma peakiinu npusHaka. KojgnuecTBeHHbIE U KaU€CTBEHHBIC TIPU3HAKUA U UX
HOpMa peakin. CBoWicTBa MOTU(PHUKAITMOHHONW H3MEHYHBOCTH.

HacnenctBenHas, uiayd TeHOTHMIIMYECKas, W3MEHYMBOCTh. KomMOMHAaTHUBHAs
U3MEHYHNBOCTH. Meli03 U MOJIOBOH MPOoIiecC — OCHOBa KOMOWHATUBHON M3MEH-
YUBOCTH. MyTallioHHAass M3MEHYHMBOCTh. Kitaccupukanus MyTanuii: TreHHEIE,
XPOMOCOMHBIE, TeHOMHbIe. YacToTa W nmpu4YKMHbl MyTaluid. MyrareHHbie Qak-
TOpPBI. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJeICTBEHHOM u3MeHunBoctu H. U.
Bagwuioga.

BHesinepHast HacIeACTBEHHOCTh M U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METOJIbI TE€HETUKH Ye-
JIOBEKA: IeHEaJOrMYeCKuil, OJM3HELOBBIA, ITUTOTCHETUYCCKHH, OHOXHMHUE-
CKHi, MoJieKyJIspHO-reHeTnueckuidl. COBpeMEHHOE OMpeleleHne T'eHOTHUINa:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C TOMOIIbIO
TI1P-ananu3a. HacneacTBeHHbBIE 3a00/1€BaHUs YSIOBEKA: IeHHbIE 00JIe3HHU, 00-
JIE3HU C HACJIEJCTBCHHOW NPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HH.
CoMmaTtuyeckne W TeHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIHIIBI



3I0pOBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPO(MUITAKTHKY 1 JICUCHHS TeHETHIC-
CKUX OoJyie3Hel. MenKo-TeHeTHIecKoe KOHCYIBTHPOBAaHNE. 3HAYCHUE Me/u-
IIMHCKOW TCHETHKH B IIPEAOTBPALICHUH 1 JICIEHIH TeHETHUECKHUX 3a00JICBaHU
YeJIoBeKa.

JdemoncTpanum:

Hopmpemur: T'. Mennens, T. Mopram, I'. ne ®@pus, C. C. UetBepukos, H. B.
Tumodees-Pecosckwmii, H. 1. BaBunos.

Tabauyst u cxemvl: «MOHOTHOPHIHOE CKPEIIMBAHKUE M €r0 HUTOTCHETHYE-
CKast OCHOBa», «3aKOH PACILEIICHUS 1 €TO UTOTCHETHYECKAsi OCHOBAY, «3aKOH
YHUCTOTHI rameT», «JlurnbpunHoe ckpenruBanue», «L{uTonornueckue OCHOBBI
JUTHOPUIHOTO CKpeluBaHu», «Meho3», «B3anmonelcTBue aneiabHBIX Te-
HOB», «['eHeTH4ecKue KapThl pacTCHMH, KUBOTHBIX M 4elloBeka», «I eHeTnka
noja», «3aKOHOMEPHOCTH HaclelOBaHMA, CIEIJICHHOTo ¢ mojioMy, «Kapuo-
THIIBI YEJIOBEKA M )KUBOTHBIX», « BUIBI M3MEHUNUBOCTHY, «MOIU(PHUKAITOHHASL
M3MEHYMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnn KpoBuy,
«MyTaruoHHast U3MEHYUBOCTb.

Obopyoosanue: Moaenu-amummkanud «MOHOTHOpPHIHOE CKpEIIUBAHUCY,
«HenonHoe nomuHHpoBaHHEe», «lurnbpumHoe ckpemuBanue», «llepexpéct
XPOMOCOM»; MHUKPOCKOIT M MHKponpenapar «Jlposocdwmnay (Hopma, MyTannu
(hopMBI KPBUTBEB U OKPACKH Tela); Tepbapuii «I"opox moCceBHOW.

JlabopaTopHble U NpaKTHYecKue padoThl:

Jlabopamopnas paboma Ne 5. «3y4eHne pe3ylnbTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPELIMBaHUS y APO30(QHIIbI HAa TOTOBBIX MHUKpOIIpENaparaxy.

Jlabopamopuasn paboma Ne 6. «3ydenne MOIuPUKAIIMOHHONW U3MEHUHUBO-
CTH, ITOCTPOEHHE BapHALMOHHOTO PsiJia U BapUAIlHOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanU3 MyTalui y 1po30(uisl Ha TOTOBBIX
MHKpOIIpenaparax.

IHpaxmuueckasn paboma Ne 2. «CocTaBlIeHHE H aHAIN3 POJOCIOBHBIX YEIIO-
BEKay.

Tema 7. Cejiekuusi oprann3mMoB. OcHOBBI 6MoTexHOJ0THH (3 U)

Cenexnpns Kak Hayka M MpoIecC. 3apoXkIeHHE CENEKIIHH M JOMECTHKAIIHS.
VYuenne H. 1. BaBuiioBa o 1ieHTpax NpOUCXOXKICHHUS © MHOT000pa3us KyJIbTyp-
HBIX pacTeHuil. LIeHTphl MPOUCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. CopT, mo-
pona, mramm.

CoBpeMeHHbIE METObI CENIEKIIMU. MaccoBbIil M MHIUBHUIYaIbHBII OTOOPHI B
CEJIEKIIMN PAacTeHUIl  XKUBOTHBIX. OIleHKa 3Kc-Tepbepa. biam3kopoacTBeHHOe
cKpermmBaHue — WHOpUAWHT. Yncras nuHusS. CKpenuBaHUE YHCTHIX JIMHUH.
I'ereposnc, uinm rudbpuaHas cuna. HepoxcTBeHHOE CKpeluBaHue — ayTOpH-
nuHT. OTnanéunas rudpunuzamus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u



MOJIY4YECHHE TMONHIUIONIOB. JIOCTHIKEHMs CENEKIHMU PACTeHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

BrotexHOMOTUsI KaK OTPACHb MPOM3BOACTBA. [ eHHAst MHKEeHEepHs. DTalbl Co-
3manus pekomoOruHanTHOM JJHK u Tpancrennsix oprannaMoB. Kiierounast make-
Hepus. Knerounsle KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOXEHUE PACTCHHM.
KioHnpoBaHue BBICOKONPOAYKTHBHBIX CENbCKOXO3SHCTBEHHBIX OPIaHU3MOB.
Okonornyeckue u studeckue npodiaeMel. MO — reneTndyecku MoIUpUIIIPO-
BaHHbBIC OPTaHU3MBI.

JdeMoncTpauum:

Ilopmpemwr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabnuybl u cxemvl: KapTa «L{eHTPBHI IPOUCXOXKICHUS K MHOTOOOpa3usl KyJlb-
TYPHBIX pacTeHH», «I1opoJIpl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pac-
TeHniy, «Otnanéanas rudpuamsaniss», «PadoTel akagemuka M. @. lBaHOBaY,
«[Tomumonnus», «O0BEKTH OMOTEXHOIOTUNY, «KIIeTOUHbIE KYIBTYPbI U KIIOHU-
poBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

Obopyoosanue. MyIsSKA TUIOJOB ¥ KOPHEIUIONOB TUKHUX (POPM M KYJIBTYp-
HBIX COPTOB pacTeHMH; repOapuit «CeabCKOX03IHCTBEHHBIE PACTCHUS.

JlabopaTopHble M IPpaKTHYecKHe padoThbI:

Oxcxypcusi «OCHOBHBIE METOMBI U JTOCTHMXKEHUS CEJIEKIIMU PACTEHUHN M KH-
BOTHBIX (Ha CEJEKIIMOHHYIO CTAHIUIO, TNIEMEHHYIO (epMy, COPTOUCTIBITATENb-
HBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, Ta0OPAaTOPHIO arpOYHUBEPCUTETA HIIH
HAy4YHOTO IIEHTPA)».

11 KJIACC
1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — PE3EPBHOE BpeMs

Tema 1. JBorounonHasi omosorus (9 4)

[Ipeanocrinkin BO3HUKHOBEHUS! JBOJIOIMOHHON TEOpHUU. DBONIOIMOHHAS
Teopus U e€ MecTo B Ononorun. BimsiHe 3BONIONMOHHON TEOPHH Ha pa3BUTHE
OMOJIOTMH U IPYTUX HayK.

CBuzerenpcTBa HBOTIONHH. [1ale0OHTONIOTYeCKHe: TTOCIeA0BATEILHOCTH IO~
SIBJICHHSI BUJIOB B MAJICOHTOJIOTMYECKON JIETONUCH, IiepexofHbie popMbl. bro-
reorpauuecKue: CXOACTBO U pa3inune GpayH u GIop MaTepuKoB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA M Pa3IHUIUs SMOPHOHOB Pa3HBIX BHIOB IO-
3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHUYECKUE: TOMOJIOTMYHBIE, AHAJIOTUYHBIE,
PYIOVMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMHYECKHE: CXOM-
CTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OINYECKHUX ITyTeH y
BCEX OPTaHU3MOB.



OpomonnonHas Teopus Y. lapsuna. [Ipeamnocsuikun BOSHUKHOBEHUS TapBH-
HU3Ma. [IBIDKYIINE CHIIBI DBOJIIOIMH BUI0B 1O J{apBuHY (M30BITOYHOE Pa3MHO-
JKEHHE IIPH OTPAHHYCHHOCTH PECYpPCOB, HEOMPENCNEHHAs H3MEHYHBOCTB,
6opn0a 3a cymecTBOBaHMUEe, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust aBoitoruu (CTD) 1 e€ 0OCHOBHBIE MTOJIOKEHUSL.

Muxpossomonust. [Tomysanus kak eJHHUIA BUIA U 3BOJIIOIHN.

JBwxyiue cuibl ((pakTopsl) SBOJIIONUKM BUIOB B IpHpoAe. MyTannoHHbIH
nporecc 1 KOMOMHATHBHAs U3MEHUYHUBOCTb. [10MyIIsIIMOHHBIE BOJIHBI U e
TeHOB. V3011t 1 MUTparList.

EcrecTBeHHBIN 0TOOp — Hampasisitomui Gpakrop sostoruu. Gopmel ecre-
CTBEHHOTO 0TOOpA.

[Tpucroco6ieHHOCTh OPraHW3MOB KaK pe3yNbTaT 3BOJIONMH. [Ipumepsl
NPUCIIOCOOIEHNH y opranu3MoB. ApoMop] 036l U HAHO-aIaN TALIUH.

Bun n Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUIO0Opa3o0-
BaHUS: reorpauueckoe, IKOJIOTHIECcKoe.

Makpossoonust. @opMmbl 3BosIONMH: (priteTHYeCKas, TUBEPreHTHAs, KOH-
BEpreHTHAs, napauensHas. HeoOpaTuMocTh 3BOMIOIHH.

IIpoucxoxkaeHue oT HecennaIN3UPOBAaHHBIX NMpenkoB. IIporpeccupyromas
crienann3anys. AJanTHBHAS paluaIis.

JdeMoncTpauum:

Tlopmpemur: K. Jlunneis, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, ©. Mrosiep, A. H. Cesepios.

Tabnuyst u cxemvi: «Pa3BUTHE OPraHMYECKOTO MUPA HA 3emiie», «3apoabIIn

MO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepukcy», «PopMbel 60pbOEI 3a CYIIECTBO-
BaHUey», «EcTecTBeHHBIH 0TOODPY», «MHOr000pas3me COPToB pacTeHHi», «MHO-
roo0Opasue mHOPOJ >KUBOTHBIX», «llomymsamum», «MyTalMoHHAas W3MEHYH-
BOCTbY;
«Apomop¢o3ey, «Manoamanrtamum», «OOmas nereHepanys», «JBmxymue
cuiel 3Bomoiumny, «Kapra-cxema Mmapmpyra mytemectBus Y. JlapBuHaw,
«boprba 3a cymecrBoBanue», «lIpucnocodieHHocTs oprann3mMoBy, «I'eorpa-
(huaeckoe BUI000pa30BaHMe», « IKOJIOTHIECKOE BUAO00PAa3OBAHHEY.

Ob6opyoosaHue: KOJIEKIUSI HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH;
Ha0Op IUIOJIOB U CeMSH; KOJuTeKIus «[IpuMeps! 3aIUTHBIX TPUCIIOCOOTIEHUH Y
KHUBOTHBIX»; MOJIeNIb «OCHOBHBIE HATIPABIICHHSI Y BOTIOINNY; 00BEMHAs MOJIENb
«CTpoeHu€e roJ0BHOTO MO3Ta O3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa; KoJuteKust «P@opMbl COXpaHHOCTH HCKO-
MaeMbIX )KHBOTHBIX M PACTECHHI»; MOJIEIb-
anmmukanus «IlepekpécT XxpoMocoM»; BIakHbIE Mpenapatsl «Pa3BuTtue Hace-
KoMoroy, «Pa3BuTue IArymkn»; Mukpomnpemnapart «Jlpozoduna» (Hopma, MmyTa-
X GOPMBI KPBUTBEB U OKPACKH



TeNa).

JlaGopaTopHble 1 NpaKTHYecKHe PadoThI:

Jlabopamopnas paboma Ne 1. «CpaBHeHHE BUAOB IO MOP(OIOTHIECKOMY
KPHUTEPHION.

Jlabopamopnas paboma Ne 2. «Onucanue NpUCTIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HHU HA 3emJie (9 1)

JloHay4HBIE IPENCTABICHUS O 3apOXKICHHUHU XHU3HU. HaydHble THIIOTE3BI BO3-
HUKHOBEHUS )KN3HU Ha 3emiie: abHOreHe3 U MaHCIepMus. XUMHYeCKas 3BOJIIO-
1. AGHOTEHHBIM CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHMIECKUX. DKCIIe-
pHMEHTaNbHOE IOATBEP K ICHHE XUMUYECKO 3Bosronnu. HauaneHsle 3Tans 6uo-
norndyeckor sBomonuu. ['mmoresa PHK-mupa. ®opmupoBaHue MeOpaHHBIX
CTPYKTYpP ¥ BOSHUKHOBEHHUE MPOTOKIETKH. [IepBhle KieTKkH 1 ux sBomronust. dop-
MHPOBaHHE OCHOBHBIX IPYIII JKUBBIX OPTaHU3MOB.

PasBuTHe xu3Hu Ha 3emiie 1o spaMm U nepuogam. Karapxeil. Apxeickas u
npoTepo3oiickas dpsl. [laneo3olickas spa u e€ mepruoasl: KeMOpPHHCKUH, OpIo-
BUKCKUH, CUITypUNCKUH, IEBOHCKUIN, KAMEHHOYT OJIbHBIH, IEPMCKHI.

Meszo3oiickast 3pa 1 €€ IepUObl: TPUACOBBIH, FOPCKUIL, MENOBOML.

KaifHo3otickas 3pa u e€ nmeproIbl: MajgeoreHOBbIN, HEOTEHOBBIN, AHTPOTIOTE-
HOBBII.

XapakTepHCTUKa KIMMaTa U T€0JIOTHYECKUX HpolieccoB. OCHOBHBIE 3TaIbI
ABOJIIOLMH PACTUTENILHOTO M )KUBOTHOTO MUpa. ApoMOp( 03kl y paCTEHHUH U XKH-
BOTHBIX. [losiBII€HHE, pacBET U BBIMUPAHHUE IPYIII )KUBBIX OPraHU3MOB.

CucrteMa OpraHM4ECKOro MHpa Kak OTpaK€HHE 3BOJtoLUH. OCHOBHBIE CHU-
CTeMaTHYECKUE TPYIIBI OPTaHU3MOB.

OBomonus 4enoBeka. AHTPOINOJIOrUs Kak Hayka. PasBuTue npexncraBieHui
0 TPOMCXOXKIEHUH YeIoBeka. MeToabl u3yueHus aHTpornoreHesa. CxoacTea u
pa3nuuus 4eJoBeKa U )KUBOTHBIX. CHCTEeMaTHYeCKOEe MOJI0KEHHUE YeTI0BEKa.

Jemwxymue cwisl (pakTopsl) aHTpororenesa. HacnencTBenHas n3MeH4H-
BOCTh U €CTECTBEHHBIN 0TOOp. OOImECTBEHHBIN 00pa3 KU3HU, H3TOTOBICHUE
Opyauil TpyAa, MBIILIJIEHUE, PEUb.

OcCHOBHBIE CTaJMX U BETBU BOJIIOLUH YENIOBEKA: aBCTPATONUTEKH, UenoBek
ymenblii, Yenosek npsaMoxonsamui, YenoBek HeaHAepTanbckuil, Yenosek pa-
3yMHBIH. Haxonku MCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JacTbh
pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYAHS.

UYenosedyeckne pacbl. OCHOBHBIE OOJBIINE PAchl: €BPOICOUIHAs (E€Bpa3uii-
CKast), HEerpo-aBCTpaJoOHIHAas (PKBATOpHAJbHAS), MOHTOJIOMIHAS (A3UATCKO-
aMepHKaHCKas). UepTsl MPUCTIOCOOIEHHOCTH NPEICTaBUTENEH YET0BEUECKHX



pac K ycloBusAM cymecTBoBaHus. EnuHcTBO WenoBedeckux pac. Kpuruka pa-
cu3Ma.

JdeMoncTpauum:

Hopmpemuwr: ®. Pemn, JI. Ilactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabnuyst u cxemsr: «BozaukHoBeHne COTHEUHOI cucTeMb», «Pa3Butne op-
TraHUYEeCKOro Mupay, «PacturensHas kietkay, «)KuBoTHas kierkay», «lIpoka-
puoTHYecKas KieTkay, «CoBpeMeHHas CHCTeMa OpraHu4eckoro Mupay, «Cpas-
HEHUE AaHATOMHWYECKHX YePT CTPOCHUS YEI0BEKA 1 YETOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa aJICOHTOJIOTNYECKUX HAXOIO0K PEJKOB COBPEMEHHOTO 4EJI0-
BeKay, «JlpeBHelIe moam», «J{peBHne monn», «[IlepBble cOBpeMEHHBIE IO,
«HenoBeueckue pack».

Obopyooesanue: mynsbku «l IpoucxoxieHne yenoBeka» (OI0CThI aBCTPAJIONUTEKA,
MIMTEKaHTPOIa, HeaHIEPTaIblia, KPOMAHBOHIIA); CIEHKU WM H300pKEHHS KaMEH-
HBIX OPY/IMH IIEPBOOBITHOTO YeNIoBeKa (KaMHH-YOIIIEpsI, pyouIia, cKkpediia); reoxpo-
HOJIOTMYECKast Ta0JnIA; KOUIEKIMs «DOpMbI COXPaHHOCTH HMCKOIMAEMBIX KUBOT-
HBIX ¥ paCTCHUI.

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

Ipaxmuueckasa paboma Ne 1. «I3ydeHne UCKOMIAEMBIX OCTaTKOB PaCTCHHMA
Y )KUBOTHBIX B KOJUICKIIASAX).

Oxcexypcus «IBONIONNS OPTaHMYECKOT0 MHUpa Ha 3eMiie»

(B ecTecTBEHHO-HAYYHBIN HIIM KPaeBETUECKUH My3eil).

Tema 3. Oprannsmsl H OKpy:Kaomas cpeaa (5 4)

OKkonorus Kak Hayka. 3a[ja4d U pa3felibl 9KOJIOruu. MeTo bl 3KOT0THYECKUX
UCCIIE0BaHUN. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPraHU3MEHHas.

Oxonornueckue (akropel. Knaccudukarus skogorndyeckux (HakTopoB:
abuoTHyeckue, OMOTHYECKHE M aHTPONOTeHHbIe. JleiicTBHE HKOJIOTHYECKUX
(haKTOpOB Ha OPTaHU3MBI.

Abuotndeckue GpakTophl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTOMEPUOTU3M.
[Ipucnocobnenust opraHn3MoB K JieiicTBHIO abnoTHYecknux (akropos. buoo-
THYECKUE PUTMBL.

Buotnueckue Qaxropsl. Bunbl 6noTndyecknx B3anMOIEHCTBHN: KOHKYpEH-
Vs, XUITHUYECTBO, cMMOMO03 U ero gopmsl. [lapazurnsm, koonepanus, MyTya-
JU3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJEOHHYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJCHCTBUI AN CYIIECTBOBAHUSA
OPTaHU3MOB B IIPHUPOIHBIX COOOIIECTBAX.



OKOJIOTHYECKUE XapaKTEPUCTUKH MOy sy, OCHOBHBIE TOKA3aTENH HOILY-
JISILUU: YUCIIEHHOCTD, IJIOTHOCTbD, PO’KAAEMOCTh, CMEPTHOCTb, IPHUPOCT, MUTPa-
1y, JJMHaMUKa 9UCIICHHOCTH MOMYJIAIUY U €€ PEeTyIIsIus.

JdeMoncTpauum:

Hopmpemur: A. Tym6omabnt, K. ®@. Pynbe, D. ['ekkenb.

Tabnuyst u cxemor: KapTa «[IpupoaHsIe 30HBI 3eMIT», «Cpeabl OONTaHUs Op-
raHu3MoBY, «PoTtonepuoanzmy, «llomyasuuny, «3aKOHOMEPHOCTH POCTa YHC-
JICHHOCTH TIOMYJISIUU HHPY30pUH-TyhesbKu», «[Inmessre nenmy.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «Mop¢onornueckue 0COOCHHOCTH PaCTECHHIMA
U3 pa3HbIX MECT OOUTaHUD.

Jlabopamopnas paboma Ne 4. «BnusHUE CBETa Ha POCT U Pa3BUTHE YCPCH-
KOB KOJIeycay.

Ipaxmuueckas paboma Ne 2. «I1oacY€T MIOTHOCTH MOITYJISIHHA Pa3HBIX BHU-
JIOB PaCTECHUI».

Tema 4. CooOuiecTBa M IK0JOrH4eckre cucremsl (9 1)

Coo01mecTBo opraHu3MoB — Ounoreno3. CTpyKTypsl OHOIEHO3a: BUIOBas,
MPOCTPAHCTBEHHA, Tpoduueckas (ruiieBas). Buapi-nomunantel. CBs3u B OH0-
IEHO3E.

Okonorudeckre cucteMsl (3kocucteMsl). [Torarue 06 sxocucTeme u Guoreo-
1eHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHThI, KOHCY-
MEHTBI, pelyleHTsl. KpyroBopoT BEIIeCTB M MOTOK SHEPTHUH B HKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [Inmmessie nenu u cetu. Oc-
HOBHBIE ITOKa3aTeJI 3KOCHCTEMBL: OroMacca, IPOIYKIHs. JKOJIOTHIECKUE TTH-
paMubL: IPOAYKINH, YUCICHHOCTH, Oomacchl. CBONHCTBA SKOCHUCTEM: YCTOM-
YHBOCTb, CAMOPErymanus, pazsutue. Cykueccus.

[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03P U pPeK. JKOCHCTEMa XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE SKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOo3KocucTeMsl. buo-
JIOTMYECKOE M XO35MCTBEHHOE 3HAYEHUE arpOIKOCHCTEM M yPOOIKOCHUCTEM.

Buopaznoobpasue kak (hakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue 61o-
JIOTHYECKOT0 pa3sHooOpa3us Ha 3emiie.

VYuenne B.U. Bepraznckoro o 6noctepe. I'paHuIibl, COCTaB 1 CTpyKTypa Ono-
coepsl. XKXusoe BemiectBo 1 ero GyHKmuH. OcobeHHOCTH GMOC(hephl Kak TIo-
GanpHOI 3KOCHCcTeMbl. JIMHAaMHYecKoe paBHOBECHE M oOparHasi cBs3b B OHO-
ctepe.

KpyroBopoThbl BeliecTB 1 OMOr€OXUMUYECKUE [IMKIIBI 3JIEMEHTOB (Yriepoa,
azora). 3oHaNBLHOCTH OHOChepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B bnochepe 3eMin. AHTPOTIOTeHHbBIE H3MEHEHHsI B Onocdepe.



I'moGanpHBIE 3KOJTOTHYECKHE TTPOOIEMEI.

CocymiecTBoBaHHE MPUPOJIBI U YenoBeuecTBa. CoxpaHeHne OnopazHooOpa-
3Hs KaK OCHOBa yCcTOoW4YHMBOCTH Omocdeprl. OCHOBa parMOHAIBHOTO YIIpaBJe-
HHS IPUPOIHBIMU PECypcaMH U MX HCIOJIb30BaHUe. JJOCTIKEHUS OHOJIOTHH
OXpaHa IPUPOABL.

JdeMoncTpauum:

Topmpemui: A. JIx. Tencmu, B. H. Cykaués, B. 1. Bepraackuit.

Tabnuywr u cxemvl: «llumeBble nenu», «BHOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmiectBa», «Llenn nmuTaHHA», «DKOJIOTHMYECKas MUPAMHIAY,
«buocdepa n uyenoBex», «IKocUcTEMA IITHUPOKOIUCTBEHHOTO Jiecay, «IKOCH-
cTeMa XBOMHOrO Jieca», «broreHos Bogoémay, «Arporenos», «lIpumepHble aH-
TPOIOTeHHBIE BO3IEHCTBHS HA IPUPOIY», «BarKHEHIIIe HCTOUHNKH 3arpsi3HCHUS
BO3/yXa ¥ TPYHTOBBIX BOJ», «[louBa — Ba)kHeMIas cocTastomas ouocheps»,
«®DaxTopsl aerpaganuy nousy, «[lapHUKOBBIi 3QdeKT, «DaKkTOpBI paJHOAKTUB-
HOTO 3arps3HeHus ouocdepb», «O0Imas cTpykrypa ouochepsi», «Pacmpoctpa-
HEHHUE KU3HH B Onochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyropopor yrie-
pona B 6uoctheper, «KpyroBopoT a3ota B IpHPOIL».

Ob6opyodosanue. Mopenb-amunkanus «TunudHble OMOLIEHO3bI»; repbapuii
«PacrurenbHbIe co00IIECTBaY; KOUIEKINN «broneHo3», «BpeanuTenu BaxHel-
IIUX CEJIBbCKOXO3IUCTBEHHBIX KYJBTYP»; repOapiu M KOJUICKIUH PacTeHUH U
JKMBOTHBIX, TPUHA/UIEKAIINE K Pa3HBIM 9KOJOTMYECKUM IPYyIIIIaM OAHOTO BUA,
Kpacnas kaura P®, n3o0paxeHus 0XpaHsIeMbIX BUIOB PACTCHHUH H )KUBOTHBIX.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O TIPEIMETA «bHOJIOI' U51»

10 KJIIACC
1 4 B Hegemo, Bcero 34 4, 1 ¥ — pe3epBHOE BpeMs

Tembl YPOKOB
U KOJUYECTBO YaCOB

OcHoBHOe€ coJep:kaHue

IInanupyemMblie BUABI yUeOHOM
AesITeJILHOCTH 00yYaroIuXxcst

TEMA 1. BUOJIOTI'HUSI K

AK HAYKA (2 u)

)

1. BuoJorus kak Hayka (1

buonorus xak Hayka. CBs3u Onosorun
¢ 00IIeCTBEHHBIMHU, TEXHUIECKUMH 1
JIPYTHMH €CTECTBEHHBIMHI HayKaMH,
(unocodueit, penurueit, 3TUKOMH, 3cTe-
TUKOMW ¥ mpaBoM. Poxp Guonoruu B
(hOopMUPOBAaHNY COBPEMEHHOW HAyYHON
KapTHHBI MUpa. Cuctema 6uosoruye-
CKUX HayK.

JdemoHcTpanum:

llopmpemur: Y. lapBun, I'. Menzens,
H. K. Koms1os, JIx. Yorcon u @.
Kpuk.

Tabnuywl u cxemol: «MeTOIBI TTO3HAHUS
JKHUBOW TIPHPOIBD»

PackpeiBath coaepkaHue TEPMUHOB U IOHATUH: HAYYHOE MU-
pOBO33peHNE, HayyHast KapTUHA MUpPa, HAYYHbIN METO/, THUIIO-
Te3a, TEOPHs, METObI HCCIIEIOBAHMS.

XapakTepnu3oBaTh OMOJOTHIO KaK HAyKy, €€ MECTO U pOJIb
Cpelu IpYruX eCTeCTBEHHBIX HayK.

[epeuncnaTh pa3nesibl OMOJOTHH B COOTBETCTBHHU C 00BEK-
TaMu U3y4YeHHUs.

HasbiBaTh BakHeue oTpacian OMOJOrMUeCKUX 3HaHUH U 3a-
nauu, cTosiue nepen ouonorueit XXI B.




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

2. MeToab! O3HAHMS JKH-
Boii npupoasl (1 v)

MeToab! O3HAHUS )KUBOM MPUPOJIBL
(HabmoeHue, SKCIIEPUMEHT, ONUca-
HHE, U3MepeHne, KIacCU(pHUKAIHS,
MOJENH-

PackpeiBath conepxaHue TEPMUHOB U IOHATUI: HAyUHBIA Me-
TOJ, METOABI HCCIIEJOBAHUSL.

XapakTepr30BaTh OCHOBHbBIE METO/Ibl IO3HAHUS KHUBOU IpHU-
pOABL: HAOIIOAEHNE, SKCTIEPUMEHT,

poBaHHe, cTaTUcTHYecKas 00paboTKa
JTAaHHBIX).

JdeMoHcTpauuu:

Tabauyvl u cxemwl: «MeTOIBI IO3HA-
HUS JKUBOH ITPUPOIBI».
JlaGopaTopHble M NPaKTHYECKHUE pa-
00TBI:

IIpaxmuuecxas paboma Ne 1. «cnionb-
30BaHKE PA3IMYHBIX METOJOB MPH U3Y-
YeHUU OMOIOTHIECKIX OOBEKTOBY

onucaHue, U3MEPeHHNe, KIacCU(PHKaINs, MOACINPOBAHNE,
CTaTUCTHYECKas 00padOTKa TaHHBIX

TEMA 2. )KUBBIE CUCTEMbI U

UX OPTAHMU3ALIUA (1 u)

3. Buojornueckue cu-
CTeMbI, IPoLecchl U UX H3Y-
yenue (1 1)

JKuBble cucteMsl (OMOCHCTEMBI) KaK
npenMeT n3ydenus ouonorun. OTian-
YHe XKHMBBIX CHCTEM OT HEOpraHh4e-
CKOW IPUPOJIBL.

PackpbIBaTh cojiep)KaHe TEPMUHOB U TIOHSATHIA: CHCTEMA,
OGUOJIOTHYEeCKas CHCTEMA, JIEMEHTBI CHCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOICTBA KUBBIX CHCTEM, OOMEH BEIIIECTB, Pa3-
MHOKEHHE, POCT, Pa3BUTHE, HACICACTBEHHOCTh, H3MCHYH-




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

CBoiicTBa OHocHCTEM U UX Pa3HOOOpa-
3ue. YPOBHU OpraHu3aIiy Ouocu-
CTEM: MOJICKYJIIPHBIN, KIIE€TOUHBIH,
TKAHEBBII, OpraHM3MEHHBIH, TTOITYJIsI-
LIHOHHO-BHUJIOBOH, 3KOCUCTEMHBIN
(Ouo-reoreHO-THYEC-KHIA ), Orochep-
HBIH.

JdeMoHcTpauuu:

Tabnuywt u cxemvi: «OCHOBHBIE TIPH-
3HAKH KU3HW», Y POBHU OPTaHU3AIUHI
SKUBOM TIPUPOIBI».

Obopyoosanue: MOJIEITb MOJICKYJIBI
JIHK

BOCTb, Pa3pakMMOCTb, SHEPrO3aBUCUMOCTb, YPOBHH OpraHHU-
3alMu )KU3HH (OHOCHCTEM).

XapaxTepnu30BaTh NPUHIMIBI OPraHU3alNUH OUOCHCTEM: OT-
KPBITOCTb, BEICOKAs YIIOPSIOYEHHOCTh, CAMOPETYIISIIHS,
HePapXUIHOCTb.

[epeuncnsaTh yHUBEpCaIbHBIE CBOHCTBA )KUBOTO: €IUHCTBO
XMMHYECKOTO COCTaBa, Pa3IpaKuMOCTb, IBHKEHHE, TOMEO-
CTa3, POCT U pa3BUTHUE, HACIIECTBEHHOCTh, H3MEHUHBOCTB,
9BOJIONUS (IPUCTIOCOOTICHNE K N3MEHSIOLIIMCS YCIIOBUSAM).
ITpuBOAUTE MPUMEPHI OHOCHCTEM PAa3HOTO YPOBHS OpTraHU3a-
LMY U CPaBHMBATh NPOSBICHUS CBOMCTB KMBOTO Ha Pa3HBIX
YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE IPOIIECCHI, TPOTEKa-

forrre B OHocrcTeMax: 0OMEH BEIIECTB U ITPpeBpanicHne
9HEPTHH, CAMOBOCHIPOM3BE/ICHHE, CAMOPETYIISILHS, Pa3BH-
THE.

Cobroath mpaBuia 6EPeKHOr0 OTHONICHHUS K KUBOM MPH-
pone

TEMA 3. XUAUMHAYECKHU COCTAB U CTPOEHME KJIETKH (8 u)




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

4. XuMHYeCKHii cocTaB
KJIeTKU. Boga u MmuHe-
paJibHBIE COJIH

19

XUMHYECKUH COCTaB KIETKH. XHMHU-
YECKHE 3JIEMEHTHI: MAKPOIIEMEHTHI,
MHKpO3JIEMeHTHI. Boa 1 MuHepais-
Hble BemecTBa. PU3NKO-XUMUUe-
CKHUE IIPOLIECCHL, IPOTEKAIOIINE B
JKUBBIX cucTeMax. DyHKIUK BOJBI U
MUHEPAJIbHBIX BELIECTB B KIIETKE.
IMonnepsxanue ocMoTHIEcKOro Oa-
JIaHca.

JlemoncTpanuu:

Juazpammer: «Pacnipenenenue Xu-
MHYECKIX JIEMEHTOB B HeKHUBOIT
npupoze», «PacmpeneneHue XUMu-
YECKUX DJIEMEHTOB B JKUBOH NpU-
poae».

Tabauyvl u cxemwr: «llepuoande-
cKast TaOJIHIa XUMHIECKHX IeMEH-
TOB», «CTpOEHNE MOJIEKYIIBI BOJIBD)

PackpsIBaTh cofiepkaHue TEPMUHOB U HOHATHIA: 371€MEHTHI-
OHOTEHBI, MAKPOAIEMEHTHI, MUKPO3IEMEHThI; MUHEPAIbHbIE
BEI[ECTBA, MOJIEKYJIa BOJBI KAaK JHUIOJb, BOJXOPOAHBIE CBS3H;
THIPOUIBHBIE U THIPOPOOHBIE BEIIECTBA.

Jloka3bIBaTh €IMHCTBO JIEMEHTHOI'0 COCTaBa Kak OJIHO U3
CBOMCTB KHBOTO.

PacnipenensaTe XMMUYECKHE JIEMEHTHI 110 IPYINaM B 3aBHU-
CHMOCTH OT KOJIMYECTBEHHOTO ITPE/ICTAaBUTEIIHLCTBA B Opra-
HU3Me; XapaKTepPH30BaTh POIIb OTAEIBHBIX JJIEMEHTOB.
BEIABIATE CBSI3b MEXK/Y COCTABOM, CTPOSHHEM MOJIEKYIIBI
XMMHYIECKOTO COSANHEHHS B eT0 (QYHKIHAMH B KJICTKE

5. Beaku. CocTaB u cTpoO-
eHue 0eakoB (1 1)

Benku. CoctaB 1 CTpOEHHE GEIIKOB.
AMHHOKHCIOTHl — MOHOMEPHI OeJI-
KkoB. He3ameHnMBbIE 1 3aMEHUMBIE

AMHWHOKHCIIOTHI. AMI/IHOKI/ICHOTHblf/’I

PackpbIBaTh cosiep)kaHne TEPMUHOB U MOHATHI: OeNnku, 1o-
JIUMEPBI, MOHOMEPBI, aMUHOKHUCIIOTHI, IENTUHAS CBA3b, 110-
JIMNENTH], JeHaTypaLusl.




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

€OCTaB. YPOBHH CTPYKTYpbI O€JIKO-
BOW MOJIEKYJIBI (IIEpBUYHASI, BTOPHI-
Hasl, TPETHYHAs U YETBEPTHYHAS
CTpyKTypa). XUMHUYCCKHE CBOHCTBA
6enkoB. buonornueckne pyHkImn
0enKkoB.

JemoncTpanuu:

Tabauysr u cxemvi: «CTpoeHUE MO-
JIEKYJIBI ONIKa.

Obopyoosanue: CBETOBOI MHKPO-
CKOII, MUKPOTIpeTiapaTsl

XapakTepu30BaTh OCIKH KaK KJIACC OPraHUYECKHX COCANHE-
HUH; KJIacCH(QUIMPOBATH UX IO CTPOCHUIO (TIIOOYIISIpHEIE H
(bubpMILIIpHBIE OENKH), TEPEUNCIATh U XapaKTepH30BaTh
(byHKIMYT 6eTKOB

6. ®epMeHTbI — OHOJIOTH-
yeckue kaTaauzaropsl (1
1)

depMeHTHI — OHOJIOTUYECKUE KaTaJH-
3aropsl. CTpoeHne pepMeHTa: aKTHUB-
HBII IEHTp, cyOcTpaTHas cnenuduy-
HocTb. KodepmenTsl. Buramunsr. Ot-
m4rsl epMEHTOB OT HEOPTaHUIECKUX
KaTaJn3aTopoB.

JlemoncTpanuu:

Tabnuyer u cxemor: «Ctpoenue pep-
MEHTa».

Obopyoosanue: 000pyIOBaHHE JIIIS

PackpsIBaTh coJepiKaHue TEPMHUHOB U MOHSTHIA: ()ePMEHTHI,
aKTHBHBIN IIEHTp, cyOCcTpaTHas cnenn(puIHOCTh, Kodep-
MEHTBI, OCITKU-aKTUBATOPHI U OCIIKU-UHTHOUTOPHI.
Yka3biBaTh OTIHYHUS HEPMEHTOB OT HEOPTraHUYECKHIX KaTa-
JTU3aTOPOB.

OOBSACHATH PoIib HEPMEHTOB B (YHKIIHOHUPOBAHHUH JKHUBBIX
CHCTEM, B IPOMBIIIIEHHOCTH, B MEUIHHE, B TOBCEIHEBHOM
JKU3HU YeI0BEKa




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

MIpOBeAEHUs HaOMOAEeHNH, H3Mepe-
HUIl, DKCIIEPUMEHTOB.

JlaGopaTopHbie H PAKTHYeCKHe
paboTsbI:

Jlabopamopnas paboma Ne 1. «3y-
YEeHHE KaTATUTHICCKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpe aMUIIa3hl
WM KaTajasbl)»

7. Yraesoasl. Jlunuas: (1

)

YrieBopl: MOHOCAXapHIbI (TTI0K034,
pubo3a u ne3okcuprud03a), Aucaxa-
puzs (caxaposa, JaKTo3a) ¥ oJMcaxa-
pHIBI (Kpaxmall, TIIMKOTeH, LeTo-
no3a). buosnornueckue GyHKIMHN yriie-
BOJIOB.

JIvnuapt: TpurMnepus, hocdonu-
TUJIBL, CTeponabl. ['uapodunsHO-TH -
poctobHsIe cBolicTBa. bronornueckne
¢ynxunn mununos. CpaBHEHHE yrite-
BOJIOB, OEJIKOB U JIMITH/IOB KaK UCTOY-
HHUKOB SHEPI'UH.

JeMoHcTpanuu:

Tabnuywvl u cxemol: «YTIAEBOIBIY,

PackpsIBaTh cofiepKaHNe TEPMUHOB ¥ OHATHIA: YTJICBOABL,
MOHOCaXapuAbl, THCaXapHIbl, HONHUCAXapHU/Ib, TIIFOK03a, PU-
003a, 1e30KcHprd03a, caxaposa, JaKT03a, MaIbT03a, IEJTo-
no3a (KieTyarka), Kpaxmall, IIIMKOTeH; JIUIN/IbI, TPUTIINLIe-
puabl (KUpBL, Macina), GochOoNTUIHABL, CTEPOUIBL.
XapakTepu30BaTh YIIIE€BOJIbI, JUMUIBI KaK KJIacC OpraHude-
CKHX COSTUHEHHI.

KrnaccnduupoBats yriaeBoasl ¥ IUIHIB IO CTPOESHHIO; TIe-
peUYHCIATh (YHKIUH YTIIEBOJIOB H JIUIUIOB.

CxeMaTH4IecKH H300paxaTh CTPOCHUE MOJIEKYJI YTIEBOIOB,
JIUITAIOB




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

«JIumuaer».

Obopyoosanue. 000pyI0BaHHE TS
MPOBENICHHS HAOJIOICHUI, N3Mepe-
HUi1, DKCTICPUMEHTOB.

8. Hyk/1ienHoBbIe KHC-
a0tel. AT® (1 4)

Hyxneunossie kucnotsl: JJTHK n
PHK. Hyxneotuasl — MOHOMEpPBI
HYKJIEMHOBBIX KUCTIOT. CTpoeHHe 1
¢ynxumn JHK. Ctpoenne u ¢hyHK-
uuu PHK. Buast PHK. AT®: ctpoe-
HHE U QYHKIUH.

JemMoHcTpanuu:

Topmpempwi: [Ix. Yorcon, @. Kpuk,
M. Yunkuse, P. ®pankius.
Tabauysr u cxemoi: «HyknenHOBBIE
kucnotel. JIHK», «buocunres
oenxa», «CTpoeHHe MOJIEKYITBI
ATO».

Obopyoosanue: CBETOBOM MUKPO-
CKOII, MUKPOIIpenaparsbl

PackprIBaTh coaepikaHue TEPMHUHOB ¥ MOHSITHIH: 1€30KCUPH-
oonykienHoBas kuciota (JJHK), pubonykiennoBast kuc-
nota (PHK), Hyk/ieoTH I, MOTMHYKICOTHAHAS LETb (TIOTH-
HYKIJICOTH]), KOMIUIEMEeHTapHOCTh, pyHKmu JJHK (xpane-
HUE U Tiepeqaya HacleICcTBeHHOH nHpopManun); Biasl PHK
(uH(bOpMaLIMOHHAS, TPAHCTIOPTHAs, puOOCOMalbHas); ajie-
Ho3uHTpudochat (ATD), makpospruueckas cBs3b.
XapakTepu3npoBaTh HYKIEHHOBBIE KHCIOTHI KaK XUMHYe-
CKHe COCAMHEHHS ¥ HOCHTEH HaclleJICTBeHHOH nHdopma-
LHH.

OtmeuaTh 0COOEHHOCTH CTPOCHHUS MOJIEKYJT HyKJIEHHOBBIX
xucnot (JJHK, PHK) u AT®.

CxeMaTH4IecKH N300paxaTh CTPOCHNE HyKJICOTHAOB, MOJIe-
KyJI HyKJIEUHOBBIX Kuciot, ATD




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

9. UcTopus u MeTOABI
usyudenus kierku. Kie-
TOYHASI TEOPHSI

19

Huronorus — Hayka o xierke. Kie-
TOYHAs TEOPUS — MIPUMEP B3aHMO-
IeWcTBHA Uei U PaKTOB B HAYYHOM
MMO3HAHUH. METOBI H3yUeHHUS
KIIETKH.

JemoncTpanuu:

Topmpempwi: A. JleBenryk, P. I'yk,
T. IlIBann, M. lneiinen, K. M. bap,
P. Bupxos.

PackpeiBaTh copepxaHue TEPMUHOB U IOHATHN: KJIETKA, LIH-
TOJIOTHUSI; PACKPBIBATH COAEPKAHUE NOJOKEHUM KIETOYHOMN
TEOPUH.

[epeuncnsaTh 1 XapaKTepHU30BaTh OCHOBHBIE METOIBI H3yHe-
HUS KJIeTKH (IPUTOTOBJICHHE CPE30B, OKPAIIMBAHNE, MUKPO-
CKOIIMPOBaHHE, IEHTPU(YTrHpOBaHUE, KYIbTHBHPOBAHUE
KIICTOK U TKaHeH)

Obopyoosanue. CBETOBOH MUKPO-
CKOIT; MUKPOIIPEIIapaThl PaCTUTEIb-
HBIX, )KHUBOTHBIX M OaKTepHATBHBIX
KJIETOK

10. Knerka kak nenocr-
Has kuBas cucrema (1 1)

Krerka xak 1enocTHast )uBas CH-
crema. O01IMe MPU3HAKU KIETOK:
3aMKHyTasl Hapy)KHasi MeMOpaHa,
moJekynsl JJHK kak renernueckuii
anmapar, cucTeMa CHHTe3a Oerka.
THIBI KIIETOK: 3yKapHOTHUYECKast 1

PackprIBaTh comepxKaHie TEPMUHOB H HOHSTHH: KIETKH
(3yKapuoTHUYeCcKas, MPOKapUOTHYECKas), MIa3MaTHYecKas
MeMmOpana (TazManeMma), MIMKOKaIUKC, TPAHCIOPT Be-
1ecTB (ITACCUBHBIM, aKTHBHBIH), SHAOINTO3 ((aronuros,
IUHOLIUTO3), 9K301IUTO3, KIETOYHAs CTeHKA, HYKJICOU.




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

MIPOKApHOTHYE-

ckast. OCOOEHHOCTH CTPOEHHS MPO-
KapuoTndeckoi kietku. Knerounas
creHka Oakrepuii. CTpoeHHe dyKa-
puoTHdeckoi kineTkn. OCHOBHBIE
OTJINYUS PACTUTENILHOMN, dKUBOTHOM
u rpudHOit Ki1eTkH. [loBepXHOCTHBIE
CTPYKTYpBl — KJICTOYHAsI CTEHKA,
TIIMKOKAJIHKC, MX GyHkwu. [Tnas-
MaTH4eckas MeMOpaHa, e€ cBoicTBa

7 QYHKIHH.

CpaBHHBaTh MEXIY CO00H SyKapHOTHUECKUE U IIPOKAPHO-
THYECKHE KIICTKH; OTMEYaTh CXOJICTBO U Pa3Inyus B CTPO-
€HHH KJIETOK OaKTepuil, )KUBOTHBIX, PACTCHUI U TpUOOB

JlemoncTpanuu:

Tlopmpemui: A. Jleenryk, P. I'yk,
T. llIBann, M. llneiinen, K. M. bap,
P. Bupxos.

Tabauyvt u cxemwvr: «CTpoeHHUE dy-
KapUOTHYECKO# KieTkn», «CTpoe-
HUE KUBOTHOH KIETKN», «CTpoeHnE
pacTUTENbHOM KIeTKN», «CTpoeHne
MPOKAPUOTUYECKON KIICTKI».




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

Obopyoosanue: CBETOBOM MHKPO-
CKOIT; MUKPOIIPEHapaThl PaCTUTEIIb-
HBIX, )KHBOTHBIX M OaKTepHaIbHBIX
KJICTOK

11. CtpoeHue 3yka-
PHOTHYECKOH KIeTKH

(1)

Huromnnasma u e€ oprasouast. Ox-
HOMEMOpPaHHBIC OPTaHOU/IBI KJICTKH:
OIIC, anmapat ['oyb1Ku, TU30COMBI.
[ToryaBTOHOMHBIE OpPTraHOU/IbI
KIIETKA: MATOXOHIPHH, TUTACTUABL.
[Ipoucxoxxaenre MUTOXOHIPUIN 1
mnactuna. Bunel tomactua. Hemem-
OpaHHBIE Opra-HO-UJIbI KIICTKH: PH-
00COMBI, KJIIETOUHBIN LIEHTp, [ICHTPH-
OJIH, PECHUYKH, KTYTHKH. DyHKIMN
OpraHouI0B KJIETKHU. BxitoueHusl.

PackpsIBaTh cojiepykaHue TEPMHHOB ¥ OHSTHH: LIUTO-
1a3Ma, OpraHoubl, dHAoIa3Marnieckas cetb (DI1C), am-
napat ['onbkH, TM30COMBI, BaKyOJIb, MUTOXOHJIPHUH, IlIa-
CTU/IBI (XJIOPOILIACTHI, XPOMOILIACTHI, JISHKOILIACTEI), puoo-
COMBI, MUKPOTPYOOUKH, KIIETOYHBIN IIEHTP (LEHTPOCOMa),
PECHHYKH, XTyTHKH, BKIIOYEHHS, SIPO, iAepHas 000JI0UKa,
KapuoIuTa3Ma, XpOMaTHH, SAPBIIIKO, XPOMOCOMBL.
OnwuceIBaTh CTPOCHUE DYKAPUOTUIECKON KIETKH IO n300pa-
JKEHHUSIM U Ha MUKpOIIpenapaTax; KI1acCU(pUIpoBaTh opra-
HOUJIBI B 3aBHCHMOCTH OT OCOOCHHOCTEH MX CTpoeHus (01-
HOMeMOpaHHBIe, IByMeMOpaHHbIe, HeMEMOpaHHBIE);

Snpo — perynasTopHbIH LEHTP
kietku. CTpoeHue sipa: saepHas
000J1049Ka, KapUOIJIa3Ma, XPOMAaTHH,
SZIPBIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.
JeMoHcTpanuu:

OIUCHIBATh (DYHKIIMH KaXKIOTO OPraHOH/a B KIIETKE.
XapaxTepu30BaTh KJIETOYHOE PO KaK MECTO XPaHSHUSI, Tie-
penauu (yIBOEHHE XpOMOCOM) U peau3anuu (TpaHCKPHII-
1s1) HACJICACTBEHHOM HH(OPMAIIMU KIICTKH.

[TepedncisaTh U ONKCHIBATH KOMIIOHEHTHI S/Ipa U UX (QYHK-
LHH.




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

Tlopmpemui: A. JleBenryk, P. I'yxk, T.
IIBann, M. Ulneiinen, K. M. bap, P.
Bupxos.

Tabauyst u cxemvl: «CTpoCHUE dyKa-
puOTHYECKOH KIeTKn», «CTpoeHne
JKUBOTHOH KJIeTKn», «CTpoeHue pac-
TUTEIBHON KIeTKN», «CTpoeHue
MIPOKAPUOTHUIECKON KIIETKI», «CTpoe-
HUE I[P KIETKI».

Obopyoosatnue: CBETOBOI MHKPO-
CKOII; MUKpOTIPErapaThl PacTUTEIb-
HBIX, YKUBOTHBIX U OaKTePHATbHBIX
KIIETOK.

JlaGopaTopHble U MPaKTHYECKHE
paboTsI:

Jlabopamopnas paboma Ne 2. «3y-
YeHHEe CTPOEHHMSI KJIETOK PAaCTeHHU,
JKUBOTHBIX M OaKTepUH 1MOJ MUKPO-
CKOIIOM Ha TOTOBBIX MHKpOIIpenapa-
TaxX U UX OMMHUCAHUECH

CxeMaTHYHO H300paXkaTh CTPOCHUE PACTUTEIBHON U HKH-
BOTHOM KJIETKH.

OOBACHATH OUOJIOTUYECKOE 3HAYCHUE TPAHCIIOPTA BEIIICCTB
B KJICTKE

TEMA 4. )KUBHEJAEATEJBbHOCTbD KJETKH (6 4)




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

12. O6men BemecTB. Ilna-
cTuYeckuii ooMeH. ®oro-
cHHTe3. XeMocuHTe3 (2 4)

OOMEH BeIIEeCTB, WX METa0O0IU3M.
Accummisanus (TIacTHYecKuii 00-
MEH) ¥ JUCCUMWIALUS (SHEpreTude-
cKuit 00OMeH) — JIBE CTOPOHBI €1~
HoTro npouecca Merabomusma. Porms
3aKOHOB COXPAHEHHMSI BEIIECTBA U
SHEPIHUH B TOHUMaHUH MeTabo-
nmm3Ma. Tunbel oOMeHa BelIecTB: aB-
TOTPO(QHBII U reTepOTPOGHEIN.
Poiste pepmenTOB B 0OMEHE BeIecTB
1 TIPEBPAICHAN YHEPTUH B KIIETKE.
®orocunres. CBeTOBast U TEMHOBas
(aser porocunTesa. Peakmm goTo-
CHHTE3a.

DddexkTuBHOCTH HoTOCHHTE3a. 3HA-
4yeHune GpoTocuHTe3a AJIs )KU3HH Ha
3emute. BinsiHue ycnoBuii cpesl Ha
(oTocuHTE3 U CTIOCOOBI MOBBIICHUS
€ro IPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuit.

XeMocuHTe3. XeMOCHHTE3UPYIOIIUE
OakTepuu. 3HAUCHHE

PackpsIBaTh conepikaHie TEPMUHOB ¥ OHATHH: 0OMEH Be-
LIECTB U NPEeBpaIleHIe SHEPTHU (METa00IM3M), ACCUMUIIS-
UL, TTACTUYECKNil 0OMEH, AUCCUMUIIAINS, SHEPreTHYe-
ckuit 00MeH, poTocuHTes, hoTonus, hochopunuposanue,
MIEPEHOCYUK TPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (POTOCHHTE3, MPOLIECCHI, MPOTEKAIOIINE B CBETO-
BOIl U TEMHOBOH (a3ze.

BEISBIATS NPUYMHHO-CIIEICTBEHHBIE CBSI3H MEXy ITOTJIO-
[IEHHEM COJTHEYHOH SHEPTUH XJIOPO(DIILIOM U CHHTE30M
monekyn ATO.

CpaBHMBATh HCXOJHBIC BEIIECTBA, KOHEYHBIE MPOTYKTHI 1
YCIIOBHS MMPOTEKAHUS PEAaKLUil CBETOBOW M TEMHOBOH (hazbl
(dorocuHTE3A.

CpaBHHBaTh (POTOCHHTE3 U XEMOCHHTE3.

OueHnBath 3HaueHHe (POTOCHHTE3a M XEMOCHUHTE3a IS
JKU3HU Ha 3emiie




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

XEMOCHHTe3a JUIS KH3HU Ha 3eMIle.
JeMoHcTpanuu:

Tlopmpemui: K. A. Tumupsizes.
Tabauysr u cxemvl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

13. DHeprernyeckmuii 00-
MeH (1 1)

DHepreTHYECKUii OOMEH B KIIETKE.
PacmernieHue BeliecTs, BbIICICHUE
U aKKyMYJIMpOBaHHE SHEPTHH B
KIIEeTKE. DTaIlbl JHEPTETUIECKOTO
obmena. ['mukonms. bpokenue u ero
Buzpl. KucrnopoaHoe oxkucieHue,
WIH KJIeTOYHOe JpixaHue. OKuciu-
TenpHOe ochopuupoBanue. Dh-
(DEeKTUBHOCTH PHEPTETHYECKOTO 00-
MeHa.

JdeMoHcTpanuu:

Tabauyvt u cxemwl: « TUTIBI TUTA-
HUsI», «MeTtabonmm3m», « MUTOXOH-
Ipus», « JHEPreTHICCKU 0OMEH)»

PackpsIBaTh cojepikaHue TEPMUHOB ¥ IOHSTHH: SHEPreTH-
YeCKUH 0OMEeH, IIIHKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHe,
CIIMpTOBOE OpOXKEeHHE, OMOJIOTUUECKOe OKHCICHHE, KIIeTO4-
HOE JbIXaHHe, TUCCUMUIIALHNS, (ePMEHT.

XapakTepu30BaTh 0OMEH BEIIECTB U MPEBPAICHIE YSHEPTHN
(MeTaboNM3M) KaK O/THO UX CBOMCTB )KHBOTO.

ITepeducnaTe 0COOEHHOCTH MIIACTHYECKOTO M SHEpreTHYe-
cKoro oOMeHa B KJIETKe; yCTaHABIMBATh B3aHMOCBS3b
MEX]y HUMH.

PaznnuaTh THIBI OOMEHA BEIIeCTB B KJIETKe: aBTOTPO(HBII
U FeTepOTPOGHBIN.

OmmcheIBaTh ATAIbl YHEPTETHIECKOT0 00MeHa (TTOATOTOBH-
TeJbHBIN, OECKUCIOPOIHBIN, KHCIOPOIHBII) M CPaBHUBATh
X MEXKIY COOOM.

XapakTepu30BaTh PeaKUUK TIIHKOIN3a, OPOKEHHUS, KIETOU-
HOTO JIBIXaHWUS; BBISBIISTH IPHYMHHO-CIIEICTBEHHBIE CBS3U
MEX]Ty TIIMKOJIN30M,




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

KJIETOYHBIM JBIXaHUEM U CUHTe30M MosteKys1 ATO.
CpaBHuBaTh 3G PEKTHBHOCTD OECKHUCIOPOIHOTO U KHCIIO-
POZIHOTO 3TaroB

14. BuocunTe3 desika (2 4)

Peaxkuuu matpuunoro cuntesa. ['ene-
tuaeckas nHpopmarms u JJTHK. Peamnm-
3alus TeHeTHYEeCKOi HHpopMaImu B
KkieTke. ['eHeTueckuil KoJ U ero
cBolicTBa. TpaHCKPHUIIIHI — MaTpU4-
Helil cuate3 PHK. Tpancmsauus —
OuocuHTe3 Oenka. DTarbl TPAHCIALHH.
Koauposanue amuHokucnot. Ponb pu-
0ocomM B OnocuHTE3€e OenKa.
JlemoncTpanuu:

ITlopmpemur: H. K. Konb1ios.

Tabauywt u cxemer:  «Ctpoenne JJHK»,
«CtpoeHue U GyHKITHOHHUPOBAHHE
reHay», «Cuntes Oenkay, «Perukanus
JHK», «I'eHeTn4yeckuii Komy.
Obopyoosanue. MOEIU-aNITUTNKALIUN
«Y nBoenue JJHK u Tpanckpunusy,
«buocunTes Oemxa

PackpeiBath conepkaHre TEPMUHOB U IOHATUI: T€H, TeHe-
THYECKUH KOJ, MAaTPHUYHBINA CHHTE3, TPAHCKPHUIIIHS, TPAHC-
JSLUS, KOJOH, aHTUKOAOH, pHOOCOMa, IIEHTpalbHAasT JOTMa
MOJIEKYJIIPHOH OHOJIOTHH.

OmpenensiTh CBOICTBAa TEHETHIECKOTO KoJia (TPHUILIETHOCTS,
OJITHO3HAYHOCTb, BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTD, HElle-
PEKPBIBAEMOCTb, HEIIPEPHIBHOCTH).

OmnuchIBaTh ATaIbl peaau3aluy HacIeACTBEeHHOH nHdopMa-
IIUH B KIETKE.

CpaBHUBATh peakIy MaTPUIHOTO cHHTe3a MonieKy PHK u
Oenka B KIIETKe




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

15. HekJieTouHble popMbl
“KU3HU — BHUpYcHI (1 1)

Hexknerounsie GpOpMbI JKU3HH — BHU-
pycsl. Mictopust OTKPBITHSI BUPYCOB
(1. U. VBanoBckwuit). OcobeHHOCTH

cTpo-

PackpbIBaTh CozlepyKaHUE TEPMUHOB U MOHATHIA: BUPYC, BH-
pycoJorus, Karncua, 6akrepuodar, BUpyc MMyHoaeduuuTa
yenoBeka (BNY), oHKOreHHEIE BUPYCHL

SHUS U KU3HEHHBII [IUKI BUPYCOB.
Bakrepuodaru. bone3nu pacreHuid,
JKMBOTHBIX U YEJIOBEKA, BEI3HIBAEMbIC
BUpycaMmu. Bupyc nmmyHonedunura
yenoseka (BUY) — Bo36yauTenn
CIINa. O6paTHast TPAaHCKPHUIILHS,
peBeprasa, nHrerpasa. [Ipodpunakruika
pacnpocTpaHeHus] BUPYCHBIX 3a00ie-
BaHUH.

JlemoncTpanuu:

Tlopmpemur: J1. U. IBaHOBCKUH.
Tabauysr u cxemsi: «Bupyce», «bak-
Tepuodarm»; «CTpoeHHe U KU3HEH-
Hbli 1k Bupyca CITM/la, 6akte-
puodaray.

Obopyooeanue: MOZIENb CTPYKTYPBI
JHK; marauTHas MOJeITb-anTInKaIHAs
«CTpoeHne KIeTKI»

XapakTepu30BaTh BUPYCHI KaK HEKJIETOYHYIO (pOpMY KHU3HHU;
0COOEHHOCTH CTPOCHUSI ¥ )KU3HEHHBIH IIUKJI BUPYCOB.
OmnuceIBaTh )KU3HEHHBIN UK BUPYyca IMMyHOAedumTa
YeNoBeKa; pa3IniaTh Ha pucyHkax BTM (Bupyc TabauHoit
Mo3aukn), bakrepuodar, BUY.

OO0OCHOBBIBAaTh U COOIOATh MEPHI TPOGHIAKTHKN Pacipo-
CTpaHEeHUsI BUPYCHBIX 3a00JIeBaHMi (PECITUpaTOPHBIE, HKEIy-
JIOYHO-KHIIICYHbIC, KieleBoi su1edanut, BUY-unbekims)




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

TEMA 5. PASMHOXKEHUE U UHANBUAYAJIbBHOE PA3BBUTUE OPI'AHU3MOB (5 u4)

16. ’Ku3HeHHBIH UK
KJIEeTKH. JleeHne KJIeTKH.
Muto3 (1 v)

KneTounsii muki, Wix »KU3HEHHBIN
UK kietku. Marepdasa u Mutos.

IIpoueccel, MpoTeKarIue B UHTEP-
¢asze.

PackpspiBath coniepkaHle TEPMUHOB M MOHITUN: KIETOUHBIH
LUKJI, MHTepdaza, peruIiKarIys, XpoOMOCcoMa, KapUOTHII, Tal-
JIOWTHBIH, TUIUTOUAHBII XPOMOCOMHBIH Ha0Op, XpOMATHIbI;
MHUTO3;

Pennukanys — peakiys MaTpHIHOTO
cunresa JJHK.

CrpoeHnne XpoMocoM. XPOMOCOMHBIH
Ha00p — KapHOTHI. {UIIOWHBIN 1
raruIONTHBIH XPOMOCOMHBIE HaOOPBIL.
Xpomarusl. Lluronoruyeckue oc-
HOBBI PA3MHOXKEHUS Y UHIUBHyallb-
HOTO pPa3BUTUS OPTaHU3MOB.

Jenenne kiaetkn — muto3. Craann
muro3a. [Iponeccsl, mpoucxoasiue
Ha pPa3HBIX CTaguaX MuTO3a. bromo-
THYECKHH CMBICI MUTO3a.
[Tporpammupyemas rubesb KIeTKH —
arnornTo3.

JeMoHcTpanuu:

ero cramun: npodasa, meradasa, anadaza, renodasa.
OmnuchIBaTh )KU3HEHHBIN UK KICTKH; IEPEUHCIIATh U Xapak-
TepH30BaTh MEPHO/BI KIETOTHOTO IUKIIA, CPABHUBATH UX
MEXIy COOO.

OnuceIBaTh CTPOCHUE XPOMOCOM, KAPHOTHIIOB OPTaHU3MOB,
CPaBHUBATh XPOMOCOMHBIE HA0OPHI KJIETOK.

CpaBHMBATh CTaJJH MUTO3A.

PaznnuaTh Ha MUKpOIIpenapaTax ¥ pUCYHKaX CTaJUH MHUTO3a.
PackprIBaTh OMOJIOTHIECKUI CMBICIT MATO3a




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

Tabauyvt u cxemol: «KieTouHbIN
Ky, «Pemmukanus JHK», «Ctpoe-
HHUE XPOMOCOMBI», «MHTO3»; MarHUT-
Hast MofieNb-anuinKanust «/leneHne
KieTkm»; Mmoaens JJHK.
Obopyoosanue: CBETOBOH MU-KPO-
cKkoIr;, MUKpornpemnapaT «Kapuoknaes
B KJIETKaX KOPEIIKa JTYKay.
JlaGopaTopHbIe U MPaKTHYe-CKHe
paboTsI:

Jlabopamopnas paboma Ne 3.
«Habnronenne MuTO3a B KIIET-

Kax KOHYHMKA KOpEIIKa JIyKa Ha Io-
TOBBIX MUKpOIIpEnapaTax»

17. ®opMbI pa3MHOKEHHS
OpPraHu3MoB

(1)

DopMbI Pa3MHOKECHHUSI OPTAHU3MOB:
Oecrioioe 1 oJa0Boe. Bujibl Oecrio-
JIOTO Pa3MHOXKEHUSI: ICJICHHE
HAJBOE, MOY-KOBAHHUE OJHO- U MHO-
TOKJIETOYHBIX, CIIOPO0Opa3oBaHue,
BEreTaTHBHOE pa3MHOXKenue. Mc-

PackpriBaTh copepxanne TEPMIUHOB M IOHATHI: pa3MHOKe-
HUE, KJIOH, TIOJIOBBIC KJIETKH (FraMeThl), IUIEKIIeTKa, criepMa-
TO30UJ, 3UroTa, JeJICHHe Ha/lBOE, IIOUKOBaHUE, CIIOPYJIALHNS,
(parMeHTaIs1, BereTaTHBHOE Pa3MHOXKEHUE, CEMEHHOE pas-
MHO)XEHHE, OIIbUIEHHE, IBOWMHOE OIUIOJOTBOPEHNUE, IIOIOBBIE
JKeJe3bl, CEMCHHUKH, STHYHUKH, OTUIOJOTBOPEHNUE (HApYXK-
HOE, BHYTpPCHHEE).




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

KyCCTBEHHOE KJIIOHHPOBaHHUE Opra-
HU3MOB, €T0 3HaUEHHE JIJIsI CeTIeK-
LML

[TonoBoe pa3MHOXeHUE, €ro OTIH-
YHs OT OECIIoJIoTo.
JemoncTpanuu:

Tabnuywt u cxemvr: «DOpMBI pa3MHO-
JKEHUsI OPraHU3MOBY, «J[BoliHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTe-
HUIY, «JleneHne KIeTKu OaKTepHii»,
«BereraTtiBHOE Pa3MHOXKEHHE pacTe-
HUIY, «CTpoeHHe IOJIOBBIX KIETOK»

XapakTepu30BaTh 0COOEHHOCTH M 3HAUYeHHE OECIonoro u
TIOJIOBOTO CIIOCOO0B Pa3MHOXKEHUSL.

BrinensaTs Bl 0€cIionoro pa3MHOKEHUS; BBISIBISTE B3au-
MOCBSI3H MeX 1y Gopmamu 1 criocobaMy pa3MHOKEHUS U UX
OMOJIOTMYECKUM 3HAYCHHUEM.

Brnagers nprémMaMu BereTaTHBHOTO Pa3MHOXKEHUSI KyJIbTYp-
HBIX pacTeHu# (Ha mpuMepe KOMHATHBIX ).

XapakTepu30oBaTh MOJIOBbIE KIETKU: AULEKIETKH, CIIEpMaTO-
30H/IbI; BBIBIISITH OCOOEHHOCTH UX CTPOCHUS

18. Meiio3 (1 )

Meiio3. Craguu meiiosa. [Iporeccl,
MIPONUCXOMAIINE Ha CTAAUSIX MeHo3a.
IToBenenue xpoMocoM B Melo3e.
Kpoccunrosep. buonornueckui
CMBICIT U 3HAaYEHHUE MEH03a.
JdeMoHcTpanuu:

Tabnuywvt u cxemwl: «Mero3».
Obopyoosanue: mozpens JJHK; mar-
HUTHas MOJIeNb-anuinKanus «Jleme-
HUE KJICTKID)

PackpbiBath coniepkaHre TEPMUHOB U MOHATUIN: MEHO3,
KOHBIOTAIUA XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP) XPOMO-
COM, TaMETBHI.

XapakTepu30BaTh Me03 Kak Criocod KIETOYHOTO JEeNICHHUS;
OTUCHIBATh MEHO03 10 CTaausIM; CPaBHUBATh CTaJUH Meio3a
U MHUTO3a.

Pa3nuyath Ha pUCYHKaX CTaauM Meilo3a; pacKpbIBaTh OHO-
JIOTHYECKOE 3HaUeHHNe Melo3a




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

19. O6pa3oBanue u pas-
BHTHE NOJIOBBIX KJIETOK.
OmionorBopenue (1 4)

I'ameTtorenes — mporiecc 06pazoBa-
HUS TIOJIOBBIX KIIETOK Y KHUBOTHBIX.
[TonoBsle ene3sl: CEMEHHUKH U
ssmgHrKA. OOpa3oBaHUE U Pa3BUTHE
TIOJIOBBIX KIIETOK — TrameT (crepMa-
TO30H], SUIEKIIETKa) — CIIepMaTo-
reHe3 u ooreHes. OcoOeHHOCTH
CTPOCHUS SIMIEKIIETOK U CIIepMaro-
3omna0B. Omtonorsopenue. [lapreno-
TeHes.

JlemoncTpanuu:

Tabauysr u cxemsi: «I[Ipsmoe u He-
npsiMoe pa3BuTHeY, «["ameTorenes y
MJICKONUTAIONINX U YEIOBEKay.
Obopyoosanue: Monienb Metadas-
HOH XpOMOCOMBI;

PackpeiBath conepkaHre TEPMUHOB U IOHATUI: TaMeTOre-
HE3, CIepMaTOreHes3, 00TeHe3, CIEPMATO30U I, aKpocoMa, sTi-
LEKJIETKA, TOJIIPHBIE TETbIA.

XapaxTepu30BaTh 0COOCHHOCTH FAMETOTeHE3a

y XKHUBOTHBIX U €0 CTAJUHU, I10JIOBbIE KIETKU

JKUBOTHBIX U OIIUCHIBATH IIPOLECC UX Pa3BUTHUS.

CpaBHMBATh CLIEPMATOTEHE3 U OOTEHE3.

OrnuchIBaTh OIIONOTBOPEHHE, OHOJIOTHYecKOe 3HaUCHHUE
OILIOJOTBOPEHUS

MHKPOCKOII, MUKPOTIPETIapaThl
«CriepMaTo30H16I MICKOTHTAO-
meroy, «SlimexneTka MIEKOIUTAIO-
IIETO».

JlabopaTopHble M IPAKTHYECKHE
padoTsI:




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

Jlabopamopnas paboma Ne 4. «13y-
YEHHE CTPOCHUS MOJIOBBIX KJICTOK
Ha TOTOBBIX MUKpOIIPETIapaTax»

20. UnpuBuayanbHoe pas-
BUTHE Opranu3mos (1 1)

WnnuBnayansHoe pa3BuTne (OHTOTE-
He3). DMOpPHOHAIBHOE pa3BHTHE (M-
OpuoreHes). DTarbl SMOPHOHATILHOTO

Pa3sBUTHA Y NIO3BOHOYHBIX JKUBOTHBIX:

IpoOeHue, racTpyJIsIus,
oprasorenes. [loctamOpruoHansHOE
pasButHe. THITEI TOCT->MOPHOHAIb-
HOTO Pa3BUTHA: TIPSMOE, HETIPSIMOE
(muuuHOUHOE). BiusHue cpenbl Ha
pa3BHUTHE OPraHU3MOB; (AKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHbIE
YpOJICTBa.

Poct u pa3Burue pactenuii. OHrore-
He3 IIBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHH, CTaJIIH Pa3BUTHSL.

PackpsIBaTh coepikaHie TEPMUHOB ¥ IOHSTHI: OHTOT€HE3,
SMOpHOTeHe3, 3UT0Ta, TpobieHIe, 0JacTOMEepsI, MOpyJa, Oa-
cTyna, GilacToresb, racTpyia, HelpyJia, OpraHoreHes; 3apo-
JIBIIIEBBIE JINCTKHU: SKTOACPMA, ME30AepMa, SHTOIEPMa; TIOCT-
SMOpHOHAIBHOE Pa3BUTHE: MPSAMOE U HETIPAMOE (JIMYHHOY-
HOE); MeTaMop(03, Meracrnopa, MEKpOCIIOPa, TBUIHIIEBOE
3€pHO, CIIEPMHH,

3apO/IbIILIEBBINA MEIIOK, IBOITHOE OII00TBOpE-

HHE.

OmnpenensTh 3Tanbl SMOPHOHAIBHOTO Pa3BUTHS XOPJIOBBIX Ha
cXeMax M Iperaparax U OIHCHIBATh MPOLECCHI, IPOUCXOMS-
IIMe Ha KaXK/IOM dTaIe.

CpaBHHUBATH MEPHUOABI OHTOTCHE3a; MIPSMOE U HEMPSIMOE (JTMIH-
HOYHOE) MOCTAIMOPHOHAIBHOE Pa3BUTHE, 3aPO/IBIIIH YeIOBEKA U
JPYTHX XOPO-BbIX.

OOBACHATH OMOJIOTUYECKOE 3HAYCHUE PA3BUTHUS

¢ MeTaMOop(030M; OTPHULATEIBHOE BIUSHHE aJIKO-




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

JeMoHcTpanuu:

Tabauywt u cxemst: «OCHOBHBIC CTa-
JMU OHTOTeHe3ay, «[Ipsmoe u He-
NpsiIMOE pa3BUTHEY, «/IBoliHOE 0110~
JIOTBOPEHHE Y LIBETKOBBIX pacTe-
HUW»

TOJIs, HIKOTWHA U APYTHX TEPaTOreHHBIX ()aKTOPOB Ha pas-
BUTHE 3apOJIbIIIa YET0BEKA.

OmnuckIBaTh MPOIECC IBOHHOTO OIIIOOTBOPEHHUS Y I[BETKO-
BBIX PacTEeHUI

TEMA 6. HACJEACTBEHHOCTb U UBMEHYMUBOCTDb OPI'AHU3MOB (8 u)

21. I'eHeTHKa — HayKa 0
HACJIeACTBEHHOCTH M U3-
MeHuHBOCTH (1 1)

IIpenmer u 3amaun reneTuku. Poib
IUTOJIOTUH ¥ YMOPHOJIOTHH B CTa-
HOBJICHHH T'eHEeTHKH. Bxian poccnii-
CKUX U 3apyOeXHBIX YUCHBIX B pa3-
BUTHE T'€HETUKH. MeTOIbl TeHETHKH
(TMOPUI0TOTNYECKUIA, INTOTCHETH-
YEeCKHUH, MOJIEKYIIPHO-TeHETHIe-
ckuif). OCHOBHBIE TeHETHYECKHE 10~
HATHS. [ eHeTH4ecKas CHMBOJIIHKA,
HCTIONB3yeMast B CXeMax CKpeIlBa-
HU.

JeMoHcTpanuu:

Ilopmpempwi: I'. Mennens, T. Mop-

PackpsiBaTh cojiep)KaHue TEPMHUHOB U MOHSTHIA: TeH, TCHOM,
TeHOTHUM, (HEHOTHII, XPOMOCOMBI, aJUIEIbHBIE TEHBI (AJLIENHN),
TOMO3HIOTa, TETEPO3UTOTA, TOMUHAHTHBINA MPU3HAK (TCH),
PELIECCUBHBIN MPHU3HAK (TeH), YHCTast JIMHUS, THOPU/L.
TepeuncraTh U XapaKTepU30BaTh METOIBI FCHETHKU: THOPH-
JIOJIOTMYECKHUHl, IIATOTCHETHYECKUI, MOJICKYJIIPHO-TCHETH-
YECKHii; TOMHUHAHTHbIE M PEIIECCUBHbIC MPU3HAKK PACTCHUI
¥ )KABOTHBIX.

To1630BaThCS TEHETUYECKOM TEPMUHOIOTHEH M CHMBOJTH-
KO JIJISL 3aIUCH TeHOTUITNYECKUAX CXeM CKPEIIUBAHHS




Tembl ypokos

" KOJINYECTBO YaC0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

rad, H. U. Basunos, C. C. YerBepu-
koB, H. B. Tumodees-PecoBckuii.
Obopyoosanue: MOZICIb-
amutkanus «MoHorubpuaHOe
CKpeluBaHuey, repbapuii «I'opox
IIOCEBHON»

22. 3aK0OHOMEpPHOCTH
HAacJIeJ0BaHUs NPH3HA-
K0B. MoHorudpuaHoe
CKpeluBaHne

(19

3aKOHOMEPHOCTH HACJIeI0BAHUS
MIPU3HAKOB, YCTAHOBJIECHHEIE [ .
Mennenem. MoHOTHO-pHIHOE CKpe-
[MBaHKEe. 3aKOH STHHOOOpa3usl M-
OpuI0B NepBoro nokojeHus. [Ipa-
BHJIO

JOMHMHHMPOBaHUS. 3aKOH pacIieruie-
HUS IPU3HAKOB. [ MIOTE3a YHCTOTH
ramer. [loiHOE 1 HENoHOE TOMU-
HHUPOBaHUE.

JlemoncTpanuu:

Ilopmpempsi: I'. Mennens.

Tabauyvt u cxemwl: «MoHOTUOPHUI-
HOC CKpCUIUBAHUE U €I'0 HUTOT'CHE-
THYECKasi OCHOBAY, «3aKOH paclier-

PackpeiBath coniepkaHle TEPMUHOB U MOHATHUN: MOHOTHU-
OpuIHOE CKpeIuBanue, GCHOTHITNYECKHE TPYIIIIbL, THOPH-
JOJIOTHIECKHH METOI, YUCThIE IMHUH, JOMHHHPOBAHUE Te-
HOB (II0JTHOE, HETOJIHOE), PACIIEIUICHNE B IIOTOMCTBE.
OmnuceiBaTh METOANKY TpoBeneHus I'. MeHaenem onsIToB
0 M3YYEHUIO HACJIEIOBAHUS OJTHOM Maphbl IPU3HAKOB y T'0O-
poxa IOCEeBHOTO.

PackpriBath copepxanne 3aKOHOB €TUHOOOpa3usl THOpUIOB
TIEpBOTO MOKOJIEHHS M 3aKOHA PacIIen-IeHHs.

OOBACHATH THIOTE3Y YUCTOTHI TAMET.

3amuceBaTh CXEMBI MOHOTHOPHIHOTO CKPEIIUBAHHS, 00BsIC-
HATH €TI0 HUTOJIOTUYECKUE OCHOBBI U PE€IIATh TCHETUYCCKUE
3a7a4i Ha MOHOTHOPHIHOE CKPEIIUBAHHE




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

JICHUsSI ¥ €r0 [IUTOTeHEeTHYeCKast OC-
HOBa», «3aKOH YUCTOTHI TAMET.
Obopyoosanue: MOJCTH-
aruiMKanuy «MOHOTHOPHIIHOE
ckperuBanuey, «HemomHoe gomu-
HUpOBaHUey; repoapuii «'opox mo-
CEBHOI»

23. lurnépuaHoe ckpe-
IHUBaHKUe. 3AKOH He3aBH-
CHMOr0 HACJICIOBAHHS
npu3HakoB (1 1)

JurnGpuaHoe cKpemuBaHie. 3aKoH
HE3aBUCHMOTO HACJIeIOBAHMUS MTPHU-
3HaKoB. LluToreHeTHyecKe OCHOBEI
JUTHO-PUTHOTO CKPEIMBAHMSI.

PaCKpBIBaTL CoACpIKaHNE TCPMUHOB U TIOHSTHIA: Z[I/IFI/IGI_‘)I/I}I-
HOC CKpCUIMBAaHUEC, aHAJIM3UPYIOIICEC CKPCIINBAHUEC.

AHanm3upyomee CKpeuBaHue.
Vcnionp30Banye aHATM3UPYIOLIET0
CKpEIUBaHMS JUTS OIpe/IeTICHHS Te-
HOTHIIA 0COOH.

JdeMoHcTpanuu:

Tlopmpemur: I'. Mennenb.

Tabauysl u cxemvl: «urnd-pugHOE
ckpemuBanuey, «L{uromornueckne
OCHOBBI TUTHOPHUTHOTO CKPEIIHBa-
HUS».

OmmceiBaTh OMBITH . MeHzens 1o u3y4eHnIo HacIea0Ba-
HUS IByX IIap NPU3HAKOB y FOPOXa OCEBHOTO.

PackpsIBaTh cofiepkaHye 3aKOHa HE3aBUCHMOTO Hac/Ie10Ba-
HUS TIPU3HAKOB.

[IprMeHATh MaTEMaTUYECKHH PACUET C MOMOIIIBIO METO1a
MIePEeMHOKEHHUS BEPOSATHOCTEH U 3aIIUCh C TIOMOIIBIO (heHO-
TUIHMYECKUX PAJUKAIOB PACIIECNICHUS IPU3HAKOB y OTOM-
KOB IO ()EHOTHITY X TeHOTHITY.

3amuceBaTh CXEMBI JUTHOPHIHOTO CKPEIIUBAHUS, 00BsIC-
HSTb €r0 LIUTOJOTMYECKUE OCHOBBI U PELIaTh T€HETUYECKHE




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

Obopyoosanue: MOEb-aNIUINKA-
1y «IMruOpuIHOE CKPEIIMBAHUE)

3aJa4d Ha TUTHOPUIHOE CKpELINBaHIEe

24. CuenJieHHOe HACJIeN0-
BaHHe NpU3HaKoB (1 4)

CreruieHHOE HaclIe0BaHKE MPHU3Ha-
koB. Pabora T. Moprasa 1o crern-
JICHHOMY HacJIeOBaHHIO TCHOB.
Hapyenune cuerieHus TeHOB B pe-
3yJbTaTe KPOCCHHTOBEPA.
XpoMOCOMHas TEOpHs HACIIEICTBECH-
HocTH. ['eHeTHUeCKre KapThL.
JlemoncTpanmu:

Ilopmpemur: T. Mopras.

Tabnuywvl u cxemol: «Meiosy, «l'e-
HETUYECKUE KapThl PaCTeHHH, KU~
BOTHBIX U YeIIOBe-

PackpbIBaTh copepxaHue TEPMUHOB U IOHATUH: CLEIIICH-
HOE HacJeJ0BaHHe IPU3HAKOB, PEKOMOUHAINS TCHOB, F'eHe-
THUYECKHE KapThl XPOMOCOM, MOPTraHUJA.

Ha3zpiBaTh OCHOBHBIE II0JI0’KEHHUS XPOMOCOMHOM T€OPHHU
HacieaCTBEHHOCTH T. MopraHa; packpblBaTh COJAepKaHHUE
paboter T. Moprasa 1o cremnjieHHOMY HaclIeIOBaHUIO TEHOB
Y IPUYXHBI HAPYIISHUS CIEIUICHUS] MKy TeHaMH.
3amucHBaTh CXEMBI CKPEIIUBAHNS IIPH CHETIICHHOM Haclle-
JIOBaHUH, OOBSICHATH MPUIUHBI PEKOMOMHAIINY T€HOB, OTIpe-
JIeJISITh YHUCIIO IPYI CLEIJIEHUS TeHOB; pelllaTh FeHeTHYe-
CKHE 3a[]a4M Ha CLETJIEHHOE HAClIe0BaHUE

Kay, «B3anmoeiicTBre anIenbHbIX
T'CHOBY.

Obopyoosanue: MUKpOTIpenapaT
«[po3oduna» (HopMma, MyTaIHn
(hOpMEBI KPBLTBEB M OKPACKH TeNa),
MHKPOCKOIT; MOZEIIb-aNIIINKAINL
«IIepexpéct XpoMocom».




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

JlaGopaTopHble M IPAKTHYECKHE
paboThI:

Jlabopamopnas paboma Ne 5. «3y-
YeHHe pe3yJIbTaTOB MOHOTHOPHA-
HOTO ¥ JUTHOPUIHOTO CKPEIINBa-
HUS y IpO30(HIBI HAa TOTOBBIX MHK-
pompemnaparax

25. I'eneTuka noJsa.
HacaenoBanue npusHa-
KOB, CIEINJIeHHBIX

¢ mojoM (1 v)

I'eneruka nona. XpomMocoMHoe
oInpeesieHHe 1oJia. AyTOCOMBI U
10JIOBbIE XpoMocoMBl. ['omoramer-
HbI€ U T'eTeporaMeTHbIe OPraHU3MBI.
Hacnenosanue npu3HakoB, clen-
JICHHBIX C TTOJIOM.

JlemoncTpanuu:

Ilopmpemur: T'. Mennens, T. Mop-
ran, H. . BaBunos.

PackpbiBaTh coliep)kaHle TEPMUHOB U MOHITHHA: XPOMOCOM-
HBII HAOOP, ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI, TOMOT'aMeT-
HBIW TI0JI, FETePOraMeTHBIH MOJI, CLEIUIEHHOE C IOJIOM
HaclieZIoBaHUE MPU3HAKOB.

OOBSICHATH IUTONOTUYECKIE OCHOBBI XPOMOCOMHOTO MEXa-
HU3Ma OTIPEIeNICHUS TI0JIa Y Pa3IMYHBIX OPTaHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH HACIICIOBAHUS TIPH3HAKOB,
CIEIUICHHBIX M HE CLEIJICHHBIX

C TIOJIOM.

Tabnuywvt u cxemol: «I'eHeTnka
1ojay», «3aKOHOMEPHOCTH HaClen0-
BaHUsL, CIIETUICHHOTO C TTOJIOM,

Pemats reHeTHYECKHE 3a/1a4d HA HACJIeIOBaHUE CIICTIICH-
HBIX C I10JIOM IPU3HAKOB




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

<(KapI/IOTI/IHI)I YCJIOBCKA U )KUBOT-
HBIX»

26. U3menunBocTh. Hena-
cJIe/ICTBEHHAs M3MEHYH-
BocTh (1 4)

M3menunBocTh. BUbl H3MEHYHBO-
CTH: HEHACJICACTBCHHAS U HaClIe/I-
cTBeHHas. Pons cpensl B HeHacne-
CTBEHHOW M3MEHUMBOCTHU. XapakKre-
pucTHKa MOTU(PUKATUOHHON N3MEH-
YUBOCTU. BapuanmoHHsbI! psizt U Ba-
puanonHas kpuas. Hopma peak-
1uu npusHaka. KonmuuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX
HopMa peakiun. CBoiicTBa MmoanGu-
KaI[HOHHOW N3MEHUYHUBOCTH.
JlemoncTpanuu:

Tabauyvt u cxemwl: «Bupl n3MeH-
YHBOCTIY, «MoANPUKAIINOHHAS U3-
MEHYHUBOCTbY.

JlabopaTopHble U MPAKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 6. «13y-
YeHHe MOTU(PHUKAITMOHHON H3MEH-

PackpbIBaTh copepxaHue TEPMUHOB U IOHATUN: U3MEHYU-
BOCTb, HAaCJIEJICTBCHHAs I3MEHYNBOCTh, HEHACIICICTBCHHAS
HW3MEHYMBOCTh, MOAN(HUKAIIMOHHAS H3MEHINBOCTb, BapHa-
LUOHHBIHN psJ], BapHAaIllMOHHAs! KPHBasi, IPH3HAK, HOpMa pe-
aKIMH, KONNYECTBCHHBIE U KAUEeCTBEHHBIC IPU3HAKH.
Krnaccngunupoats BUIbI N3MEHUYUBOCTH U BBISBISATH NX
Ouosiornueckre 0COOEHHOCTH.

[NepeuncnsaTb cBocTBa MOJU(DUKAIMOHHOW H3MEHYHBOCTH
U 00BSCHATH €€ 3HaYCHHE JUIs OPraHU3MOB.

Pa3znuuath KoIMUECTBEHHbIE M KAUECTBECHHBIE IIPU3HAKH;
CTPOUTH BapUALMOHHBII PsIJ], BAPHAIIMOHHYIO KPUBYIO, BBI-
YHUCIIATH CPeJHEe 3HAUCHUE IPH3HAKA




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

YUBOCTH, IIOCTPOCHUE BapUaIlOH-
HOTO psifia U BapUallMOHHOM Kpu-
BOI»

27. HacnencTBeHHast H3-
MeH4YuBOCTH (1 1)

HacnencTBeHHas, WM TeHOTUIIHYE-
CcKast, '3MEeHYMBOCTh. KomMOnHaTHB-
Has U3MEHUYHU-BOCTb. Meiio3 u moso-
BOM IPOIIECC — OCHOBA KOMOWHA-
TUBHOM N3MEHYMBOCTH. MyTaIoH-
Hast u3MeHunBOCTh. Kitaccudukanms
MyTaIlii: TeHHBIE, XPOMOCOMHEIE,
reHOMHBIe. YacToTa ¥ IPUYHHBI My-
Taruii. MyrareHHbie (GakTopbl. 3a-
KOH TOMOJIOTHUECKUX PSI/IOB B
HacleICTBeHHOH u3MeHuuBocTH H.
U. Basunosa.

BuesiiepHast HacIeCTBEHHOCTD U U3-
MEHYHBOCTb.

JlemoncTpanuu:

Tlopmpemur: T'. ne ®pus, H. U. Ba-
BHJIOB.

Tabnuysl u cxemvr: «MyTallMOHHAS
HU3MCHYHNBOCTB.

PackprIBaTh coaepikaHue TEPMHHOB ¥ MOHSTHH: Hacle -
CTBEHHasi U3MEHUYMBOCTh, KOMOMHATHBHAS H3MEHYHBOCTD,
MYTalIOHHAss U3MEHYHBOCTh, MyTaHT, MyTallH: TCHHBIE,
XPOMOCOMHBIE, TEHOMHBIE; TIOJIUIIIION/IHSI, aHSYTUTOUANS,
MYTareHsl.

XapakTepu30BaTh HACIEACTBEHHYIO H3MEHUHBOCTB; (OpMY-
JIMPOBATh 3aKOH TOMOJIOTHYECKUX PSAI0B B HACIEACTBCHHOM
HN3MEHYUBOCTH

H. U. BaBuiioBa 1 00BSICHAT €ro 3HaYEHHE ISl OMOJIOTHH U
CEJIeKIHH.

KnaccuguimpoBats MyTanum: TeHHbIE, XDOMOCOMHBIE, I'e-
HOMHBIE — W NIPUBOJUTH NPUMEPBI MyTaluii.

OOBACHATH IPHYMHBI BOSHUKHOBEHUS MyTaIlli, POJIb (ax-
TOPOB-MYTareHOB.

CpaBHMBATh BUABI MyTaIHii; BEIIBISATH IPHIHHBI HACTIE -
CTBEHHOW M3MEHYHMBOCTH, ICTOYHHKH MYTareHOB B OKpPYXa-
Io1I1eH cpenie (KOCBEHHO)

XapakTepu30BaTh BHESJICPHYIO HACIEICTBEHHOCTb 1 U3MEH-
YHUBOCTD




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

Obopyoosanue: MUKPOCKOIT; MUKPO-
npenapat «/posodunay (Hopma,
MyTauuu GopMbl KPbUIbEB U
OKpacka Telna);

KOMHATHbIE paCTeHUs ¢ ECTPOH
OKpPacKOM JIUCTHEB.

JlabopaTopHble U IPaKTHYECKHE
paboTsbI:

Jlabopamopnas paboma Ne 7. «AHa-
T3 MyTaliid y Apo30(HIEI Ha TOTO-
BBIX MHKPOTIpEnaparax»

28. I'eneTuka yesoBeka (1

)

I'eneruka yenoseka. Kapuorun ue-
soBeka. OCHOBHBIE METOJIbI TeHE-
THKH YeJI0BeKa: FeHealorMueCKuH,
OJNIM3HEIOBBIN, IIUTOT€HETUYCCKUM,
OMOXMMHYECKHUIT, MOJIEKYJIIPHO-Te-
HeTrueckuii. COBpeMEeHHOE onpe/ie-
JIEHUE TeHOTHIA: MTOJIHOTEHOMHOE Ce-
KBECHHUPOBAHUEC, TCHOTUIIUPOBAHHUE, B
ToM ywcie ¢ nomotrsio [11[P-ana-
nm3a. HacnencrBenHble 3a001eBaHus

PackpsIBaTh cojiepkaHue TEPMHHOB ¥ OHSTHH: KAPHOTHII
YeJI0BeKa, IIMTOreHETHUECKUH METO I, T€HEeaIOTMICCKHM Me-
TOJI, OMOXUMHUIECKHI METO/, OJIM3HEIIOBEIN METOJI, Hacea-
CTBEHHBIE 00JIE3HN (MOHOTEHHBIE, C HACIIEACTBEHHON Tpe/I-
PacmoIoKEeHHOCTBIO, XPOMOCOMHBIE), MEANKO-TeHETHYe-
CKO€ KOHCYJIbTHPOBAHHE.

[TepedncisaT 0cOOEHHOCTH W3YUYEHHsI TEHETHKH YeI0BEKa;
MIPUBOJIUTH IIPUMEPHI HACIEICTBEHHBIX 3a00JIeBaHUH yelo-
BeKa, XapaKTepHU30BaTh METOBI X MPO(MIaKTHKH; 000CHO-




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

YEJIOBEKA: TCHHBIC
0oJ1e3HH, OOJIE3HH C HACJIECICTBEHHOM
MPEPACTIONIOKCHHOCTHIO, XPOMO-
coMHbIe 6one3nn. CoMaTH4ecKue u
reHepaTHBHbIC MyTalui. CTBOJIOBBIC
KIeTKH. [IpUHIUIBI 310pOBOTO 00-
pa3a KU3HH, THATHOCTHKHU, IPOH-
JIAKTUKU U JICYCHUS TCHETHUSCKUX
0ose3Hei. MenKo-reHeTUYECKOoe
KOHCYJIBTHPOBaHHE. 3HAYCHUE ME/IU-
LIMHCKOM F€HETUKH B IIpe-

BBIBATh 3HAYCHUEC MEJUKO-TEHETHUCCKOI'0 KOHCYJIbTUPOBA-
HUA.

BBt 1 CpaBHUBATb MCKAY coboit JOMHUHAHTHBIC U pe-
LECCUBHBIC ITPU3HAKHN Y€JIOBCKA.

CocTaBIsTh U AHaAJIM3UPOBATH POJAOCIOBHBIC YEJIOBEKA

JOTBPAIICHUH U JICYCHUH TCHETHYEC-
CKHUX 3a00JIeBaHII YeTOBEKA.
JlemoncTpanuu:

Tabauyst u cxemsl: «HacnemoBanue
pe3yc-dakropay, «I'eHeTHKa TPy
KPOBUY.

JlabopaTopHble U MPaKTHYECKHE
padoTsI:

IIpaxmuueckasa paboma Ne 2. «Co-
CTaBIICHUE W aHAJIH3 POJTOCIOBHBIX
YeJI0BEKa»




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

TEMA 7. CEJIEKIIUSI OPTAHU3MOB. OCHOBBI BUOTEXHOJIOTI'UH (3 4)

29. Cejrekuus Kak HayKa
u npouecce (1 1)

Cenexuust Kak Hayka u mporecc. 3a-
POX/CHHUE CENeKIINU U JOMECTHKA-
nus. Yuenue H. Y. BaBunoa o neH-
Tpax MPOUCXOXKACHUS © MHOT000pa-
3Ws KyJIBTYPHBIX pacTeHuil. LleHTpsl
TIPOHCXOXKICHHUS JOMAITHUX JKUBOT-
HeIX. CopT, nopoja, LTaMM.
JlemoncTpanuu:

ITlopmpemur: H. Y. BaBunos.
Tabauysr u cxemvl: KapTa «L{eHTpHI
MHOT000pa3us u

PackpriBaTh copepxanne TEPMIUHOB U HOHATHI: CEIEKIIHS,
COPT, OpPOJIa, IITaMM, TOMECTUKAIHS, FITH OIOMAIIHUBA-
HUE, IEHTPHl MHOT000pa3usl 1 MPOUCXOKACHHUS KyIbTYPHBIX
pacTeHHH M )KUBOTHBIX, THOPHIM3AIHSI, NCKYCCTBEHHBIN OT-
60op.

Ha3piBaTh U cpaBHUBATh OCHOBHBIE 3Tallbl PA3BUTUS CEJIEK-
UM,

M3narares yuenne H. M. BaBuioBa o neHTpax mpoucxox/ie-
HUS KyJNbTYPHBIX pacTeHHH; pa3uyaTh IMEHTPHI Ha KapTe
MHpA, CBA3BIBATH HX MECTOTIOJIOKEHHE C 0OYaraMy BO3HHUK-
HOBEHMSI IPEBHENIINX [IMBUITU3ALUH.

MPOUCXOXKICHUS KYIBTYPHBIX pac-
TeHU», «[1opoab! TOMALTHUX JKU-
BOTHBIX», «CopTa KyJIbTYpHBIX pac-
TCHUIY.

Obopyoosanue: MyIISHKA  TUIOZIOB K
KOPHETUIOJO0B TUKUX (POPM U KYIIb-
TYPHBIX COPTOB PACTEHHIA; TepOapuii

CpaBHHUBATh COPTa KYJIBTYPHBIX PACTCHHIA, TIOPOJIBI TOMAIII-
HUX KUBOTHBIX M UX JUKUX TPEIKOB.

OI1leHUBATh POJIb CEJIEKITUH B 00CCIICUCHUH MPOIOBOIIb-
CTBEHHOM 0€30MMaCHOCTH YeJI0BEUYECTBA




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

«CenbCcKo-X03s5CTBEHHBIE pacTe-
HUA»

30. MeToabl H TOCTHIKe-
HHUSI CeJIEKIIHN PacTeHu i
M KMBOTHBIX

(14)

CoBpeMeHHbIE METOABI CENIEKINHU.
MaccoBblif 1 UHIWBUYalIbHBIH OT-
OOpHI B CETIEKINN PACTCHUH U KU-
BOTHBIX.

Orenka 3kctepbepa. bianskopon-
CTBEHHOE CKpEINBaHUEe — UHOPH-
quHr. Yncrast muans. CKpeluBaHie
YHUCTHIX JIUHUH. ['eTepo3uc, unu ru-
OpunHas cuna. HeponctBeHHOE
ckpelBanue — ayropuauar. OT-
nanéHHas THOpUIU3AIUS U ¢€
ycnexu. VICKycCTBeHHBIN MyTareHes
U TIOJIy4eHUe NoaumiIonaoB. Jloctu-
JKCHUS CENEKLUH PACTCHUH, KUBOT-
HBIX U MUKPOOPI'aHU3MOB.
JlemoncTpanuu:

Tlopmpemur: . B. Muuypum, I'. J1.
Kaprneuenko, M. ®. 11BaHOB.

PackprIBaTh coepikaHue TEPMHHOB ¥ MOHITHH: HCKYC-
CTBEHHBII 0TOOP, MacCOBBIH 0TOOP, MHANBHUIYAIbHBIN OT-
60p, PKCTEphEp, OIN3KOPOICTBEHHOE CKPEIIBAHKE, YACTAs
JIMHYSL, TETEPO3KC, HEPOJICTBEHHOE CKPEIMBaHHE, NUCKYC-
CTBEHHBII MyTareHes3, TOJIUIIIONUIbL.

CpaBHUBaTh (OPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHAWBUIYaJBHOTO), BUIBI THOpHAH3anuH (OJIH3KOPOACTBEH-
HOW M OTIANEHHOM), CIOCOOBI IMOTYYEHUSI MOJHIUIONIOB.
IIpuBoaUTH IPUMEPHI AOCTHKEHUH CENEKIIMU PACTEHUH 1
JKMBOTHBIX

Tabauyst u cxemwl: «OTHANEHHAS




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aroIuxcs

rubpuanzanus», «PaboTe! akazne-
muka M. ®@. MBanoBay, «Iloaumioun-
TIHSI.

Obopyoosanue: MyISDKA  TUTOJIOB U
KOPHEIUIOZOB TUKUX (OPM U KyIIb-
TYPHBIX COPTOB PacTCHUH.
JlaGopaTopHble U IPAKTHYECKHE
paboTsbI:

Oxcekypcus «OCHOBHBIC METOABI U
JOCTHIKCHUSI CENICKIIN PACTCHUH 1
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaH-
LU0, TITe-

MEHHYIO (epMy, COPTOUCTIBITATENb-
HBIIl y4acTOK, B TEILIMYHOE X035~
CTBO, JJaDOPATOPHUIO arpOyHUBEPCH-
TeTa MM HAyYHOTO LIEHTPa)»

31

oTpacib npousBojacTsa (1

1)

. brorexHosorusi Kak

BHOTEXHOIO0TUS KaK OTpacib MPOU3-
BOJICTBA. | eHHasl MHXEHEpHUsI.
DTankl cO3JaHNUs PEKOMOMHAHTHOM
JIHK 1 TpaHCreHHbIX OPraHu3MOB.
Kierounast unxenepust. Knerounoie
KyJbTYpbl. MUKPOKJIOHAJIbHOE

PackpbIBaTh coliepikaHue TEPMUHOB U MOHSTHIT: OHOTEXHO-
JIOTHsI, KIICTOYHAs! MH)KSHEPUs, TeHHAasl HH)KSHEPUs, KITOHH-
poBanue, TpaHcrenHsle opranusmsl, ' MO (reHeTu4ecku Mo-
TU(QHUIUPOBAHHBIC OPTAHU3MBI).

XapaxTepu30BaTh OHOTEXHOJIOTHIO KaK OTPacib IIPOU3BO-
CTBa, OCHOBHBIE JIOCTI)KEHNS OHOTEXHO-




Tembl ypokos
1 KOJIHY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00yYaromuxcst

pa3mMHOXeHHe pacTeHuit. Kiionupo-
BaHHE BBICOKOIPOIYK-

TUBHBIX CEJIbCKOXO035HCTBEHHBIX Op-
TaHU3MOB. DKOJIOTHYECKHE U 3THYE-
ckue mpodaeMer. MO — renetuye-
CKU MOAUGHUIUPOBAHHBIE OpTa-
HU3MBIL

JemoncTpanuu:

Tabauyvl u cxemwvl: «OOBEKTHI OHO-
TeXHOJIOTHN», «KIIeTouHbIe KyIb-
TYpHI U KIIOHHpOBaHHe», «KoHCcTpy-
HUPOBaHHE U IIEPEHOC T'eHOB, XPOMO-
com»

JIOTHH B 00JIACTH MPOMBIIIICHHOCTH, CETBCKOTO X035HCTBa
1 MEIUIHAHBI

TepeuncisaTh U XapaKTepu30BaTh OCHOBHBIE METO/IBI H J10-
CTH)KEHUS OMOMH)KEHEPHH.

O0cyxnaTh SKOJIOTHYECKUE U ITUIECKUE ACTIEKTHI HEKOTO-
PBIX UCCTIeOBaHHI B 00JaCTH OMOTEXHOIOTHH (KIOHHPOBa-
HUsI, UCKYCCTBEHHOTO OTLIO0-TBOPEHHUS, HATIPABICHHOTO
W3MCHEHMS TCHOMA M CO3JJaHUs TPAHCTEHHBIX OPTaHU3MOB)




11 KJIIACC

1 4 B HEegenm0, Bcero 34 4, u3 HUX 2 4 — pe3epBHOE BpeMs

Tembl YPOKOB
U KOJUYECTBO YACOB

OcHoBHOe€ coJep:kaHue

IInanupyemsble BUABI yUeOHOM
AesITeJILHOCTH 00yYaroIuXcst

TEMA 1. 3BOJIOLIMOHHAS BUOJIOTUSI (9 4)

1. DOBosIIOIMA M METOIBI €€
usyuyenus (1 1)

[IpeanochUTKH BO3HUKHOBEHHS 3BO-
JIIOLIMOHHOM TeOpUH. DBOJIOLMOH-
Hasi TeopHsi M e€ MeCTO B OHOJIOTHH.
Biusinue 3BoIOLIMOHHON Teopun
Ha pa3BUTHE OMOJIOTUH U IPYTUX
HayK.

CeunerenscTBa 3Boonyy. [lane-
OHTOJIOTHYECKHE: TTOCIIEI0BATENb-
HOCTb IMOABJICHHUA BUIO0B B ITAJICOH-
TOJIOTMYECKOH JIETOMNCH, TIEPEXO/I-
HbIe popMEL. broreorpadudeckue:
CXOJICTBO ¥ paznuuue dhayH u Giiop

PackpbiBaTh coiepkaHne TEPMHUHOB U TIOHSATHIA: SBOJFOIINS,
nepexogHbIe (HOPMbI, (PUITOTCHETHUECKHUE PAIBI, BUIBI-IH]IC-
MUKH, BUJIBI-PEITHKTHI, 3aKOH 3apPO/IBIIIEBOTO CXO/CTBA, OHO-
TeHeTUYEeCKUIT 3aKOH, TOMOJIOTUYHbIC  AHAIIOTHIHBIE Op-
raHbl, pyJUMEHTAPHbIE OPraHbl, AaTABH3MBIL.

TepeuncisiT OCHOBHBIE TAIBI PA3BUTHS YBOIIOIUOHHON
TEOPHH.

XapaKkTepH30BaTh CBUICTEIBCTBA IBOJIOINH: MATICOHTOJIO-
rudyeckue, onoreorpaduyeckre, SMOPHOIOTHUECKIE, CPaB-
HHUTCJIbHO-aHATOMUYCCKHUC, MO.]'IeKyJ'[S[pHO-GPIOXI/IMI/l'-[eC](I/Ie.
IIpuBOAXTE TIPUMEPHI MIEPEXOAHBIX (GOPM OPTaHU3MOB, (BH-
JIOT€HETHYECKHUX PSIIIOB.

IpuBoAUTH GOPMYITUPOBKH 3aKOHOB OHOT€HETHYECKOTO H




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

MaTEPHKOB M OCTPOBOB. DMOPUOIIO-
TMYECKHe: CXOJCTBA U Pa3IHUHs M-
OpPHOHOB Pa3HBIX BUIOB IIO3BOHOY-
HbIX. CpaBHUTEIIBHO-aHATOMHUYE-
CKHe: TOMOJIOTHYHEIE, aHATOTHY-
HBIE, pyAVMEHTAapHBIC OPTaHkbl, aTa-
BU3MBL. MoJieky-

3apOJBIIIEBOTO CXOACTBA

JISIPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHU3MOB HACIIEACTBEHHOCTH U
OCHOBHBIX META0OJIMIECKHUX ITyTeH y
BCEX JKMBBIX OPTaHU3MOB.
JlemoncTpanuu:

Iopmpemui: K. Jlunneit, XK. b. Jla-
Mmapk, Y. lapsun, B. O. Kopases-
ckuii, K. M. bap, 3. I'ekkenb, ©.
Mrosnep.

Tabauywr u cxemvr: «PazBuTHe opra-
HHYECKOTO MUpa Ha 3emiie», «3apo-
JIBIIH TTO3BOHOYHBIX JKHBOTHBIX),
«ApXEONTEePUKC».

Obopyoosanue: dbroreorpaduyeckas




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

KapTa Mupa; Komtekius «DopMel co-
XPaHHOCTH UCKOMAEMBbIX ’KUBOTHBIX U

pacTeHuid»; BIaXXHbIE IpEmapaThl
«Pa3BuTHE HacekomMoroy, «Pa3Butne
JISATYIIKH

2. HcTopusi pa3BUTHSA
NpeacTaBJIeHHIi 00 3B0JII0-
uuu (1 9)

OpomononHas teopus Y. dap-
BuHa. [IpennochuIKy BO3HUKHOBE-
HUS JapBUHU3-Ma. J[BIDKyIIME
CHJIBI 9BO-JIFOLMU BUJOB 1O J{ap-
BUHY (M30BITOYHOE Pa3MHOXKECHUE
IIPY OTPaHUYCHHOCTH pecyp-

PackpbIBaTh cosepxkaHue TEpPMUHOB U IOHATUI: cucTeMa-
THKa, €CTECTBEHHBII U HCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIE IBOIIOLIUOHHbIC UEU, KOHIIET-
IIUH ¥ TEOPHH; CPAaBHUBATH B3TJIABI HAa BHJ U Bomormio K.
Jlunnes, XK.b. Jlamapka, Y. [lapBuna.

COB, HEOTIPEIENEHHASI U3MEHYH-
BOCTb, OOpB0a 3a CyIEeCTBOBAHHUE,
€CTECTBEHHBII

oTbOp).

CuHTeTHYEeCKas! TEOPHSI YBOJIIOIINN
(CTD) u e€ 0OCHOBHBIE MTOJOKEHUSL.
JeMoHcTpanuu:

Ilopmpemur: K. Jlunneit, XK. b. Jla-
Mapk, Y. JlapBuH.

Tabnuysr u cxemor: «Ilomymsiuumy,

OuenuBath BkIaj JINHHEs B pa3BUTHE CHCTEMATHKU M 00b-
SICHATB IPUHIUITEI OMHAPHO HOMEHKJIATYpPBI.
XapakTepu3oBaTh COiepKaHNe 1 3HAYEHHE HBOJIOLMOHHON
xonnenmuu XK. b. Jlamapka. OrieHHBaTh ecTeCTBEHHO-HaY4-
HBIE U COI[AIBHO-YKOHOMHYECKHE TPEITOCHUIKY BO3HUKHO-
BEHUS HBOJIIOIIMOHHOM Teopun Y. JlapBuHa.

PackpbiBaTh copepkanue 3BomonMoHHoi Teopun Y. Jlap-
BHHA; CPAaBHUBATb HEONPEAEIEHHYIO U ONPEACIEHHYIO U3-
MEHYHBOCTh, ECTECTBEHHBIH 1 HCKYCCTBEHHBII 0TOO0D,
(opMbI OOPBOBI 3a CyIIECTBOBAaHHE.




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

«Kapra-cxema MapmpyTa myTere-
ctBus Y. Jlapunay, «DopMsl
OOpPBOBI 32 CYIIECTBOBAHUCY,
«EcrecTBeHHBIH 0TOOPY,
«MHOr0o00pa3ue COPTOB pacTCHUI,
«MHoroob6pasue mopoJ >KHBOTHBIX)

OnHChIBaTh MOJOXKEHUSI CHHTETHYCCKOH TEOPHUH IBOIFOIIHU
(CTD) 1 00BsICHATH e€ 3HAYCHUE TSI OHOIOTHH

3. Bua: kputepuu u
crpykrypa. lomyasius
KaK JJIeMeHTapHasi eu-
HHIIAa BHJA

(24)

MuxkposBostonus.

[Momymsiys Kak eqMHNLA BUAA U
9BOJIIOLIIN.

JlemoHcTpanuu:

Tabauyvt u cxemur: «llomynauum»,
«MyTaroHHass U3MEHYUBOCTbY.

PackpsIBaTh cofepkaHue TEPMHHOB M HOHSITHH: MUKPOIBOJIO-
1Ust, BUJ, KPUTEPUH BHJA, apeall, HOMyJISIus, TeHO(DOH I, My-
TaluH, KOMOMHAIUY T€HOB.

XapakTepu30BaTh BUJ] KAK OCHOBHYIO CHCTEMAaTHUECKYIO €/[U-
HHUILY U LEIOCTHYIO OHOJIOTHYECKYIO CHCTEMY.

Obopyoosanue: MUKPOCKOT, MUK-
pomnpenapat «/Ipo3oduiay (Hopma,
MyTaluu GOopMbI KPBUTHEB U
OKpacKH Tela), MOJIelb-alIlInKa-
nus «Ilepexpéct xpoMocomm».
JlabopaTopHble M IPaKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 1.
«CpaBHEHUE BHUJIOB 110

Beinensats kputepun Buaa (Mopgoioruyeckuii, Gpusnonoru-
YeCKUi, ONOXMMHYECKH, TeHETHYE-CKHUH, SKOJIOTHUECKHUH,
reorpaduyeckuii) ¥ MPUMEHSATh KPUTCPHUHU IS OTIUCAHUS
KOHKPETHBIX BHJIOB.

XapaKkTepu30BaTh MOMYJISIHIO KaK CTPYKTYPHYIO €IUHHILY
BH/JIA M DBOJIIOIHH.

OnwucpIBaTh MOMYJISIIAIO TI0 OCHOBHBIM MOKA3aTEINsIM: CO-

CTaB, CTPYKTypa




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

MOpdoI0ornuecKoMy KpUTEPHIO»

4. IBuzkymme cuiabl (3J1e-
MeHTapHble (paKkTopbI)
sBoonum (1 1)

JBmxymue cuibl (pakTopsr) 5BO-
JIIOIAX BHIIOB B Ipupoe. MyTamu-
OHHBIN TIpoLIecc M KOMOMHATHBHAS
HU3MEHUYUBOCTb. [lonmynanuoHHbIe
BOJIHBI 1 Apeiid reHoB. M3omsnus u
MUTpaLusl.

JemoncTpanuu:

Tabauysl u cxemvl: «JBrmKymmne
CHUITBI DBOJTFOLIAI

PackpriBaTh copepxanne TEPMUHOB M OHATHI: KOMOWHA-
THBHAsI U3MEHUHBOCTH, MyTaIllH, MyTaIllHOHHBIH TIpoOIiecc,
TIOMYJISIIIMOHHBIE BOJIHBI, Apel( TeHOB, N30MAIMS, MUTPa-
UM

XapakTepu30BaTh IeMEHTapHbIe (JaKTOPHI IBOJIIOINN: My-
TalMOHHBIN MpoLecc, KOMOMHATHBHASI N3MEHUYHBOCTB, TIOITY-
JISIMOHHBIE BOJIHEL, Ipeiid reHOB, H30IIIHsI, MUTpaLysL.
YcraHaBIMBaTh NPUIHHHO-CIIEICTBEHHBIE CBSI3H MEXy Me-
XaHH3MOM H Pe3yNIbTaTOM JIeHCTBUS ABIKYIINX CHII (3J1e-
MEHTapHBIX (DaKTOPOB) SBOJIFOIAU

5. EcrecTBeHHbIIi 0TOOp U
ero ¢popMbI

(19

EcrecTBeHHbIH 0TOOp — Hampasis-
ommmit paxrop sBomoryu. GopMel
€CTECTBEHHOT0 0TOOpA.
JeMoHcTpanuu:

Tabauywt u cxemwl: «ECTECTBEHHBIH
oT6op», «boprba 3a cymecTBoBa-
HUE»

PackpsIBaTh cojiepykaHie TEPMUHOB ¥ OHSTHI: €CTECTBEH-
HBII 0TOOp, OOpHOa 3a CyIIeCTBOBAHHUE.

OmnuchIBaTh MEXaHU3M JISHCTBHUS €CTECTBEHHOTO 0TOOpa. Xa-
paxTepu3oBaTh GOpPMBI €CTECTBEHHOTO 0TOOPA (IBIKYIIHNI,
CTAOWIIM3HPYIONIHH, AU3PYITHBHBII) H CPAaBHIBATH UX
MEXIy COOOiA.

Xapaxrepu3oBaTs 00pE0y 3a CyIIeCTBOBAaHHE U CPAaBHHBATDH
e€ BUBI (MEXXBHUIOBAs, BHYTPHBHOBas, 00pbba ¢ HeOmaro-
NOPUATHBIMU (DaKTOpaMH BHELIHEH Cpe/ibl)




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

6. Pe3ysibTaThl 3BOJIIOLUM:
NPHCIOCO0IEHHOCTH Opra-
HHU3MOB U BH1000pa30oBa-
HHUe

(19

ITpucnocob1eHHOCTh OPraHU3MOB
Kak pe3ynbTat Bomonuu. [Ipumepst
MIPUCHOCOOJICHUH Y OPTaHU3MOB.
Apomopdo3s! 1 HAROATANITALINY.
Bupn u Bunoo6pasosanue. Kpurepun
Buzia. OcHOBHEIE (OPMBI BUI000pa-
30BaHU: Teorpaduueckoe, IKOIOTH-
YeCcKoe.

JemoncTpanuu:

Tabauywr u cxemsi: «IIpucmocodnen-
HOCTB OpraHH3MOBY, «I eorpadme-
CKO€ BHI000pa3oBaHme», « IKOJIOTH-
4ecKoe BUI000pa3oBaHuey.
Obopyoosanue: xomnekuus «[Ipu-
MepBI 3aIUTHBIX TIPH-

PackpriBaTh copepxxanue TEPMHUHOB U HOHATHH: IPHCIOCO0-
JIEHHOCTb, TIOKPOBUTENBCTBEHHAS U MPE0CTEperaronas
OKpacka, MaCKHpOBKa, BUIO0Opa30BaHHE.

OmnuceIBaTh MEXaHU3M BO3HHKHOBEHUS MIPUCIIO-COOTICHHH Y
OpraHU3MOB.

BEIBIATS 0 H300pasKeHUSIM, Ha KHUBBIX M (PMKCUPOBAHHBIX
IpenapaTax IpHUMepsl IPUCTIO-COOIEHHOCTH PACTCHUH U XKHU-
BOTHBIX K YCJIOBHSIM CpeJIbl OOUTaHHUs, JOKa3bIBATH OTHOCH-
TEJIFHYIO 11e7IeCO00pa3sHOCTb IPUCTIOCOOTECHHIMA.
XapakTepu30BaTh CIIOCOOBI 1 MEXaHU3MBI BUI0-00pa30oBa-
HUST; OIICBHIBATh M CPABHUBATH OCHOBHBIE (DOPMBI IKOJIOTH-
YEeCKOTO U Teorpapmueckoro BUI000pa3oBaHus

CIOCOOIEHNH Y KUBOTHBIX»; KO-

JIEKIUSI HACEKOMBIX C Pa3IHYHBIMU
THTIAMU OKPACKH; HaOOp IUIOI0B U
CeMSTH.

JlaGopaTopHble M IpaKTHYECKHE
padoTsI:




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

Jlabopamopuas paboma Ne 2. «Onu-
caHHe MPHUCIOCOOIEHHO-CTH Opra-
HHM3Ma 1 €€ OTHOCUTEIJIBHOTO XapaK-
TEpay

7. HanpaBjeHusi U myTH
MaKpo3BOJIIOLUH (2 )

MaxkposBosonusi.

®DopMeI 3BOMIOLNH: QUIICTHIECKAS,
JIMBEPreHTHAsI, KOHBEPTreHTHAs, T1a-
pajuienbHast.

HeobpaTumocTs 3BOMIONHN.
IpoucxoXxaeHHE OT HeCTIeI[HA-TTH3H-
poBaHHBIX mpenkoB. [Iporpeccupy-
folIas Crenuain3anus. ATanTHBHAS
pazuanus.

JlemoncTpanuu:

Tlopmpemwi: A. H. CeBepros.
Tabnuywvl u cxemul: KApoMop-
¢bo3b1», «Maunoananraimm», «O0-
Iast JiereHeparus).

Obopyoosanue: mozenb «OCHOB-
HBIC HATIPABJICHUS SBOJTIOUNY;
o0wvéMHast Mmoniens «CTpoeHue To-
JIOBHOTO MO3Ta MO3BOHOYHBIX)

PackpeiBath conepkaHie TEPMUHOB U MOHATUI: MaKpO3BO-
nronws, puUIoreHe3, OMOJIOTHYECKUI IPOTpece U perpecce,
apomopho3, UINO0aAANTAIMS, O0IIas [eTeHepaIusl, alalTHB-
Hasl pajuanus.

XapaxTepu30BaTh GOPMBI IBOJIIOIIUHL.

BrisBisiTh apoMopd 036l U HAMOAIANTANY Y PACTCHUH U
JKMBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKUH MTPOTpecc U OMOIOTHYECKUN
perpecc, apomop$03, HANOATANTALUIO U OOIIYIO IereHepa-
LHIO.

BBISBIATH B3aHMOCBSI3H MEXKILY MTYTSAMH M HATIPABICHUAMA
9BOJIIOIMY Y PACTEHUH U JKMBOTHBIX




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

TEMA 2. BOSBHUKHOBEHHWE U PA3BBUTHUE )KN3HU HA 3EMJIE (9 4)

8. HcTopus ku3uu Ha
3emJie 1 MeTOabI €€ u3yue-
HusA. 'mnore3nbl npouc-
XO0KIeHHSl )KU3HH Ha
3emie (2 4)

JloHay4HBIE IPEICTABICHUS O 3aPOXK-
JeHud xu3Hu. HaydHble rumnoresst
BO3HUKHOBEHHS KU3HU Ha 3eMIie:
abnorenes 1 MaHCIIepMus. XHUMHUUeE-
CcKast 9BOJIIOLINSI. AGHOTCHHBIH CHHTE3
OpPraHUYECKUX BELIECTB U3 HEOPraHuU-
YECKUX. DKCIEPUMEHTaIbHOE MO~
TBEP)KAECHHE XUMHUYECKOH 3BOJIOIMH.
HauanbHble 3TanBl GHOIOTHYECKOH
sposonnu. ['unoreza PHK-mupa.
dopmupoBaHre MEMOPaHHBIX CTPYK-
TYp ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.
IlepBble KIETKH U UX IBOJIIOLMS.
DopMHUpPOBaHHE OCHOBHBIX TPy
JKUBBIX OPIraHU3MOB.
JeMoHcTpanuu:

Tlopmpemui: ®@. Pemu, JI. ITactep, C.
Munep, A. U. Omapus, I'. FOpn.
Tabnuyer u cxemoi: «Bo3HUKHOBEHHE
ComnneuHoit cucteMsl», «Pa3BurHe

PackpeiBath coneprkaHre TEPMUHOB U OHATUIN: Kpealuo-
HU3M, aOHOTeHE3, BUTAIN3M, TAHCIIEPMIS, ONOTI033, Koarep-
BaTHI, MPOOUOHTHI, CHMOMOTCHES.

XapaxkTepu30BaTh METObI H3yUEHUsI HCTOPUIECKOTO Mpo-
LIUIOTO 3eMJIH.

[lepeuncisaTh OCHOBHBIE STAIBI XUMHYECKON U OHOJIOrHYe-
CKOM 3BOJIIOLIUH.

W3znaraTs cozeprkaHne THIOTE3 M TEOPHH BO3HUKHOBEHUS
JKU3HH Ha 3eMite (KpearoHn3Ma, CaMOIIPOM3BOIBHOTO 3a-
pokaeHus (CIIOHTAHHOTO), TAaHCTIepMuH, TurmoTe3bl PHK-
MHDA).

OmnuceiBaTh SKciepuMeHTH C. Muepa u

I'. FOpu 1o nmosry4eHuo OpraHuuecKuX BEIIeCTB U3 Heopra-
HMYECKUX MyTEM aOMOT€HHOTO CHHTE3a




Tembl ypokos

" KOJINYECTBO 4YaC0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

opranuyie-

CKOTo MHpay, «PacTurensHas
KJeTKay, «KuBoTHas kinetka», «IIpo-
KapuoTH4ecKast KIETKa»

9. OcHOBHBIE 3TaNbI IBO-
JIIOIMH OPTraHUYECKOro
Mupa Ha 3emJie, pa3BUTHE
“KH3HM 110 3paM M Nepuo-

JaM
@)

PazBurue xu3HN Ha 3eMIIe 1Mo pam
u nepuonam. Karapxeit. Apxeiickas
U npoTepo3oiickas 3psbl. [laneo3oii-
cKast 9pa U e€ mepHo.Ibl: KeMOpuii-
CKUll, OpAOBUKCKUH, CUITypUICKUH,
JIEBOHCKUH, KAMEHHOYT OJIbHBIH,
TIEPMCKHH.

Mes3o3oiickast opa u €€ nepuoabl:
TPHACOBBIN, IOPCKUIA, METOBOH.
Kaitno3oiickast apa u e€ nepuoapl:
MaJIeOreHOBBINM, HEOT€HOBEIN, aH-
TPOTIOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa U Teojio-
T'MYECKUX IPOLIECCOB.

OCHOBHBIE JTAITbI OBOJIFOLIUHU paCTU-
TEIBHOTO M )KUBOTHOTO MHpa. Apo-
MOp} 035! y pacTeHNUIT U KUBOTHBIX.

PackpeiBath conepkaHre TEPMUHOB U MOHATHUI: 30H, 3pa,
Tepro, apoMop(o3bl, HANOATANTAIINL.

3HaTh MOCIEeI0BAaTEIHLHOCTh Y0HOB: KaTapXeH, apxei, mpoTe-
Ppo30ii, haHepo30ii; 3p: apxelickas, MpOTEPO30HCcKasi, maneo-
30MiCKas, Me3030HCKasl, KaltHO30McKast; Mepro0B: KeMOpHUii-
CKUM, OpIOBUKCKUI, CHITypUHCKUH, IEBOHCKUH, KAMEHHO-
YTOJIbHBIN, IEPMCKUH, TPHACOBBIN, IOPCKHIA, MEJIOBOH, Ma-
JICOT€HOBBIM U HEOT€HOBBIN, AHTPOIIOTEHOBBIMH.
XapakTepr30BaTh OCHOBHBIE COOBITHS B PAa3BUTHH OPTaHH-
YEeCKOTO MHUpa MO 3paM U MepHoiaM Te€0IOTHIECKOi HCTO-
pHH; TaIlBl Pa3BUTHS PACTHTEIHHOTO W )KHBOTHOTO MHpA.
BriiensiTh riaBHbIe apoMOp(O3bl Y pacTeHUI 1 )KUBOTHBIX.
CpaBHMBaTh MeXAy CO00ii IpecTaBUTENICH CUCTeMaTHye-
CKHUX I'pynir OpraHu3sMoOB, BBISIBJIATH YEPTHI YCIIOXKHECHUA U
HPUCIOCOOTICHHOCTH K YCIIOBHSM JKH3HHU




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

ITosiBie-HueE, paciBeT ¥ BHIMUPAHHE
IPYII )KUBBIX OPTaHU3MOB.
JemoncTpanuu:

Tabauywl u cxemor: «PazBuTHe opra-
HUYECKOT'O MUPay, TEOXPOHOJIOTH-
yeckas TabuIa.

Obopyoosanue: Konneknus
«DopMBI COXPaHHOCTH UCKOTIae-
MBIX J)KUBOTHBIX ¥ PAaCTEHHUIN.
JlabopaTopHble M MPaKTHYECKHE
padoTsI:

Tpaxmuueckas paboma Ne 1. «U3y-
YEeHHEe NCKOMaeMBIX OCTaTKOB pac-
TEHUH ¥ )KUBOTHBIX B KOJJIEKITHIX).
Dxcekypeus «IBOIOIIS OpraHuye-
CKOTO MHUpa Ha 3emiie»

(B ecTecTBEHHO-HAYUHBIH MM Kpae-
BeJTUECKHI My3eil)

10. CoBpemenHas cuctemMa
oprannyeckoro mupa (1 u)

Cucrema OpraHruvYeCcKoOro Mmupa Kak
OTpaK€HUE 5BOJIIOIUH. OCHOBHEIE

PaCKpLIBaTI) CoACpIKaHNE TCPMUHOB U TMOHSATHH: CHCTEMA-
THKa, UICKYCCTBCHHAA U €CTCCTBCHHAA KJIaCCHq)HKaHHSI, ou-
HapHas HOMEHKJIaTypa, IPUHIUII UEPAPXUIHOCTHU.




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

CHCTEMaTUYECKHE IPYIIIIBI OPraHu3-
MOB.

JemoncTpanuu:

Tabauywr u cxemvi: «CoBpeMEHHAs!
CHCTeMa OPTaHUIECKOTO MHPay

XapakTepu30BaTh COBPEMEHHYIO CUCTEMY OPraHUYECKOTO
Mupa

11. OBoJIOMSA YejI0OBEKa
(aHTpoOMmoOreHe3)
1w

DBOJIONHA YeTI0BeKa. AHTPOIIONO-
I'Ms KaKk Hayka. PasBuTue mpeacras-

JICHHH O TIPOUCXOKIACHUU YETIOBEKA.

MeTO)II)I U3YUCHUS aHTPOIIOIr€HE3a.

PackpbiBath conepkaHle TEPMUHOB U MOHATUN: aHTPOTIOJIO-
THs, aHTPOTIOTEHE3, YeIoBeK pasyMusblid (Homo sapiens),
MIPSIMOXOXKJICHUE, BTOPAsi CUTHATbHAs CHCTEMA.

CXOZCTBA U pa3IMyMs YeIOBeKa 1
JKHUBOTHBIX. CHCTEMaTHYECKOE 110JI0-
HKEHHE YeII0BeKa.

JlemoncTpanuu:

Tlopmpemur: Y. [lapBuH.

Tabnuyer u cxemer: «CpaBHEHHE
AQHATOMHUYECKHX YePT CTPOCHHMS de-
JIOBEKa U 4eJIOBEKOOOpa3HbIX 00e-
3bSIHY.

Ob6opyoosanue: CIETIKU WU N300-
paKeHUsI KAMEHHBIX OPYIHii TIepBO-

IlepeuncnsaTe 3aa4u aHTPOIIOJIOTUH, STAIBI CTAHOBJIEHHS U
pa3BUTHUS TIPEACTABICHUH O TPOUCXOXKICHUHN YeI0BEKa.
M3naratk OCHOBHBIE MOJIOKEHUS TEOPUH

Y. lapBuHa, KpUTHYECKH OIIEHMBATH HEHAYUHYIO HH(pOpMa-
LU0 O TIPOUCXOXKICHUHU YEIIOBEKA.

3HaTh cucTeMaTuieckoe mooxxeHune Buga Homo sapiens,
MEPEYHCIIATH €ro MOP(OJIOr0-aHATOMHIECKUE MTPU3HAKU
pa3Horo ypoBHs (TUI, KJacc, OTPsI U Ap.).

yCTaHaBJ’[I/IBaTb llepTl:I CX0acCTBa U pa3m/1q1/11?1 YCJIIOBCKA U
JKUBOTHBIX.

OOBACHATH U OLICHUBATh 3HAUE€HHE HAYYHBIX 3HAHUH O MPo-




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

OBITHOTO YeIOBeKa: KAMHHU-YOII-
nepel, pyouina, ckpedia

HCXOXKIICHUH YEJIOBEeKa [UIsl IOHUMAHHUSI MECTa M POJIU YEeo-
BEKa B IPHPOJIE

12. IBuskymiue cHIIbI
(¢akTOpBHI) aHTpPOMOTE-
He3a (1 u)

JBmxymue cuibl (paKTophl) aHTPO-
norenesa. HacnencTBeHHas ©3MEHYH-
BOCTb M €CTECTBEHHBII 0TOOp. Ob1Ie-
CTBEHHBIN 00pa3 )KU3HH, H3TOTOBIIE-
HUE OpyJui Tpyla, MBIIUICHUE, peUb.
JemMoHcTpanuu:

Tabnuywt u cxemor: «CpaBHEHUE aHA-
TOMHYECKHX YePT CTPOCHHS YeJIOBeKa
1 YeJI0BEKO-00pa3HBIX 00e3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIO-

PackprIiBaTh copepxaHnne TEPMHUHOB U HOHATHH: (PaKTOPHI
aHTPOIIOTEHE3a, TPYIIIOBOE COTPYAHUIECTBO, PEUb, OPYIUii-
Hasl AESTENbHOCTh, HOIUMOP(HH3M.

XapakTepu30BaTh JBIDKYIIHE CHITHI ((haKTOPBI) aHTpPOIIOTe-
He3a: OMOJIOTHYECKHe U COIIMaIbHEIC, CPAaBHUBATH UX MEXIY
coboif

THYECKHX HaXO/I0K MPEIKOB COBpe-
MEHHOTO YEJIOBEKay.
Obopyoosanue: mynsxu  «lIpouc-
XOXKICHHUE YeoBeKay (OIOCTHI aB-
CTPANONHTEKA, TMTEKAHTPOIIA, HeaH-
JiepTaiblia, KPOMaHbOHIIA)




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

13. OcHoBHBIE CTAAUHI
IBOJIIOLMH YeJI0BEKAa

(1)

OCHOBHBIE CTAAUH U BETBU 3BOIIO-
L[UY YeJIOBEKA: aBCTPATIOIHUTEKH,
UYenoBek ymenslii, YenoBek MpsMo-
xoJsmui, YenoBek HeaHaepTalb-
ckuii, YesoBek pa3yMHbIN COBpe-
MeHHoro THma. Haxomku uckomnae-
MBIX OCTaTKOB, BpPEMsI CyIIECTBOBA-
HUsL, 00J1aCTh PacIpOCTpaHEHUS,
00BEM rosIoB-

HOTO MO3ra, 00pa3 KU3HH, OPYAUS
TpyZa.

JemMoHcTpanuu:

Tabnuywvt u cxemovr: «OCHOBHBIE Me-
CTa MaJeOHTOJOTHIECKUX HaX0JI0K
MIPE/IKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHeitime moan», «JpeBHue
mon», «IlepBble cOBpeMeHHBIE
JIEOLT.

Obopyoosanue: mynsxu «IIpownc-
XOXKACHHE YETIOBEKa)

PackpeiBath conepkaHie TEPMUHOB U MOHATHI: aBCTPaJIO-
MTUTEK, YEIOBEK YMENbIH, YeI0BEK MPSIMOXOAAIINI, HeaHaep-
TaJel, KpOMaHbOHEIl, HEOJNTHIECKasl PEBOJIIOINS, IEPBO-
OBITHOE UCKYCCTBO.

XapakTepu30BaTh M CPaBHUBATh MEXIY CO00I OCHOBHEIE
CTaJINH DBOJIIOLINH YEIOBEKA: XPOHOJIOTHIECKHH BO3PACT,
apeaJl pacripoCTpaHeHHs, 00bEM rOJIOBHOTO MO3Ta, 00pa3
KHU3HU U OPYANS TpyJa

(OrOCTHI aBCTpANIONIUTEKA, TUTEKAH-




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

TpONa, HEaHJEPTANbIIA, KPOMAHb-
OHIIA); CJIETKH WK H300pakeHHs
KaMCHHBIX OpYIHil IEPBOOBITHOTO
YeJoBeKa: KAMHU-YOINIIEPHI, PY-
Ouna, ckpebia

14. YenoBeueckue pacsl 1
NPUPOAHBIE ATANTALUN
yesoBeka (1 u)

Uenoseueckue pacsl. OCHOBHBIE
OoJIbIIINE packl: EBPOIICONIHAS
(eBpaswmiickasi), HETPO-aBCTPATIONUAHASL
(sKkBaTOpHANBHAS ), MOHTOJIOWUTHAS
(asmarcko-amepukaHckas). YepTsl
MIPUCTIOCOOIEHHOCTH NPEICTaBUTE-
JIell Y4eNIOBEYECKUX pac K YCIOBHAM
cymiectBoBaHus. EMMHCTBO yenose-
yeckux pac. Kpuruka pacuzma.
JlemoncTpanuu:

Tabnuyer u cxemer: «Hemopeueckne
paceD»

PackpbiBath conepkaHue TEPMUHOB U MMOHATUI: packl, paco-
TeHe3, COIMal-JapBUHNU3M, PACH3M, METHCAIHS.
XapakTepu3oBaTh U CPABHUBATH IPEACTaBUTENEH UenoBeye-
CKHX Pac, paCKpBIBATh MPUYHHBI 1 MEXaHU3MBI PacOTEeHE3a,
HEePEeYHCISITh ¥ IPUBOIUTE TPUMEPBI IPHCIOCOOTIEHHOCTH
YeJI0BeKa K YCIOBHSAM CpPeJibl, IPUMEPHI IIPHCIIOCOOUTENb-
HOT'O 3HAYECHUS PACOBBIX IPU3HAKOB.

Joxa3sbiBaTh eanHCTBO BuAa Homo sapiens, Hay4Hyr0 Heco-
CTOSITEJIBHOCTb PACOBBIX TEOPUH, UEH COLMAILHOTO 1apBU-
HU3Ma U pacu3Ma

TEMA 3. OPTAHU3MBI M OKPY KAIOLLIASI CPEJIA (5 u)




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

15. Dkos0rus KaKk HayKa

(19

DKOJIOTHUS KaK HayKa. 3aJaudl u pas-
JeTIbI SKOJIOTHH. MeTOoabI 3KOJIOTH-
YECKUX UCCIIE0BaHUM.

PackpsIBaTh coiepiKaHHe TEPMUHOB M HOHATHIA: SKOJIOTHS,
T0JIeBBIE HAOIIOIEHNUS, SKCIIEPUMEHTHI, MOHUTOPUHT OKPY-
JKAIOIIEH Cpe/Ibl, MOAEIUPOBAHUE, SKOJIIOTHIECKOE MHPOBO3-
3peHue.

DKOJIOTHUECKOE MUPOBO33PEHHUE CO-
BPEMEHHOTI'0 YeJIOBEKa.
JemoncTpanuu:

Tlopmpemui: A. I'ymbonbar, K. ©.
Pymee, O. I'ekkens.

Tabauywr u cxemsi: Kapra «[Ipupon-
HBbIE 30HBI 3eMJIN»

IlepeuncnsaTe 3a1auu KOJIOTHH, €€ pa3zeibl U CBSI3U C IpY-
TMMU HayKaMu.
XapakTepu30BaTh METO/IbI SKOJIOTHYECKUX HCCIIe10BaHUH

16. Cpeasnl oduTanus u
JK0JIOrn4eckne (paKTopbl
1 4)

Cpenbl 00HMTaHVsI OPraHU3MOB: BOJI-
Hasl, HA3eMHO-BO3-

JyLIHasi, OYBEHHAs, BHyTpHOpPra-
HH3MEHHAsL.

Okonoruueckue paxropsl. Kimaccu-
(uKanms 3K0JIOTHIECKuX (PakTo-
POB: aOMOTHYECKUE, OUOTHYECKHE U
AHTPOINOIeHHbIE. JleficTBHE IKOJI0-
I'UYeCKHUX (haKTOPOB HA OPTaHU3MBL
JeMoHcTpanuu:

PackprIBaTh cojiepykaHie TEPMHHOB ¥ OHSTHIH: cpeaa oou-
TaHWsI, IKOJIOTHYeCcKHe (HaKTOPBI, OMOJIOTHUECKUH ONITHMYM,
OTpaHNYUBAIONINN (JJTUMUTHPYIOMINIT) haKTop.
XapakTepu30BaTh YCIOBHS cpell OOHTaHNS OPTaHU3MOB;
KIIacCH(HUIUPOBATH M XapaKTEPU30BaTh 3KOJIOTNIECKHe (hax-
TOpPBI: a0HOTHYECKHE, ONOTHIECKIE H aHTPOIIOT€HHBIE.
OnuchIBaTh JCUCTBHE KOJIOTHUCCKUX (aKTOPOB Ha Opra-
HHU3MBI.

XapakTepu30BaTh 0COOEHHOCTH CTPOEHUS U KU3HEAEATEeNb-
HOCTH PACTECHUH U )KUBOTHBIX Pa3HBIX Cpea OOUTaHUS




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

Tabauywr u cxemsi: «Cpensl oouTa-
HHS OPTaHU3MOBY

17. Aduornyeckue pak-
TOpHI (1 9)

AobunoTtnueckue GakTopsl: CBET,
TeMIeparypa, BiIaxHocTs. DoTore-
puoausm. [Ipucnoco6neHus opra-
HHM3MOB K JISHCTBHIO a0HOTHYECKHX

PackprIBaTh cojiepykaHie TEPMUHOB M IOHATHH: aOHOTHYe-
ckue (akTopsl, GoToneprou3M, GHOIOTNIECKAE PUTMBL
AHanu3upoBaTh JEHCTBHE CBETA, TEMIIEPATYpPbl, BIaXXHOCTU
HA OPTaHU3MBbI ¥ IPUBOIUTD TIPUMeE-

(axropoB. bruonorunyeckre puTMbIL.
JemMoHcTpanuu:

Tabauywvt u cxemwr: «PoTonepuo-
TIH3M).

JlabopaTopHble M MPaKTHYECKHE
paboTsI:

Jlabopamopmuas paboma Ne 3.
«Mopdonorugeckre 0COOEHHOCTH
pacTeHuii U3 pa3HbBIX MECT OOUTa-
HUS».

Jlabopamopnas paboma Ne 4. «Bu-
SIHHE CBETa Ha POCT M Pa3BUTHE Ue-
PEHKOB KoJeyca»

PBI IPUCTIOCOOTICHHOCTH OPTaHU3MOB.
IIpoBoxuTk GHoMOrHYecKre HAOIIOAEHHS 1 0ODOPMIIITH pe-
3yJILTAThl IPOBEIEHHBIX HAOIOJCHUH




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

18. Buornyeckue pak-
TopslI (1 4)

Buotnueckue daxtopsl. Buast 6mo-
TUYECKUX B3aUMOJICHICTBUN: KOHKY-
PEHIMS, XUIIHIYIECTBO, CUMONO3 U
ero ¢opwmsl. [Tapasutusm, koonepa-
LYsT, MyTYaJIN3M, KOMMEHCAIT3M
(KBapTHPAHCTBO, HAXJIEOHHYECTBO).
AMeHcan3M, HeUTpainu3M. 3Haue-
HHE OMOTHYECKHUX B3aUMOIEHCTBHUI
IS CYIIECTBOBAHHUS OPTaHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.
JlemoncTpanuu:

Tabauyvt u cxemwr: «IlunieBbie
Lenny

PackpeiBaTh copepkaHue TEPMUHOB M OHATHIA: OHOTHYE-
ckre (akTophl, XUIIHIYECTBO, TAPA3UTU3M, KOHKYPEHLIHS,
MyTyaJIu3M, CHMONO03, KOMMEHCAIN3M, HaXJICOHHYECTBO,
KBapTHPAHCTBO, AMEHCAIN3M, HEUTPAIH3M.
XapaxTepu3oBaTh OMOTHYECKHE (PAKTOPHI ¥ BHBI B3aUMOOT-
HOUICHHUH MEXTy OpraHU3MaMH; IIPUBOIUTH IIPUMEPHI B3a-
HUMHOH NPUCTIOCOOJICHHOCTH OPTaHU3MOB.

CpaBHHBATh MEXAY COOO0H BHIBI OMOTHUECKUX B3aNMO/ICH-
CTBUI OPraHU3MOB

19. Dxosornvyeckmne xa-
PAKTEPUCTHKH BUIA U TO-
nyasuuu (1 4)

DKOoJIOTHUECKHE XapaKTePHUCTHKI
nonyJssiuu. OCHOBHbIE MTOKA3aTeNN
TIOMYJISIIAN: YUCIICHHOCTB, TIIOT-
HOCTB, POXKIaMOCTh, CMEPTHOCTb,
MIpU-pOCT, MUTpanus. JJuHamMuka
YHUCIICHHOCTH TOITYJISIIIAN 1 €€ pe-
rymsius.

JeMoHcTpanuu:

Tabnuybr u cxemor: «llomynsuum»,

PaCKpI)IBaTL CoACpIKaHUE TCPMUHOB U TTOHSATHI: nomyJsaus,
YHUCJIICHHOCTD, INIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IIPH-
POCT, MUTpalUd, TUHAMUKA YUCIICHHOCTH MOITYJIAINH.
XapaKTepI/BOBaTB OCHOBHBIC ITOKA3aTEJIN U SKOJIOT'NICCKYIO
CTPYKTYPY HOITYJIANINN; OITUCbIBATH MEXaHU3MBI PETYIIAINU
YHCJICHHOCTHU NNONYJIAINA




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

«3aKOHOMEPHOCTH POCTA YHUCIIEH-
HOCTH TIOTTYJIsI-

1N HHPY30pUH-TYDETBKUY.
JlaGopaTopHbIe H IPAKTHYEeCKHe
padoThI:

Tpaxmuueckas paboma Ne 2. «Ilon-
CYET IUIOTHOCTH HOMYJIIIUH pas-
HBIX BHJJOB PacTeHHI

TEMA 4. COOBIIECTBA U SKOJIOT'MYECKHWE CUCTEMBI (9 u4)

20. CoolmecTBa Opranms-
MoB (1 u)

Coo0011ecTBO OpraHu3MOB — OHO-
neHo3. CTpyKkTypsl OHOIIeHO3a: BU-
JIOBasi, TPOCTPAHCTBEHHAS, TPODH-
yeckas (nuuieBas). Buabl-nomu-
HaHTBl. CBsI3H B OMOIIEHO3E.

PackpsiBaTh coJepiKaHue TEPMHUHOB U MOHSTHIT: OHOIIEHO3,
JKOCHCTEMA, OUOTEOIEHO3, BUIbI-IOMAHAHTBI, YKOJIOTHYE-
CKasl HUIIIA.

XapakTepu3oBaTh OHOICHO3 (COOOIIECTBO), €r0 BUIOBYIO,

MPOCTPAHCTBEHHYIO M TPOPHUUECCKYIO CTPYKTYPHI.

JlemoncTpanuu:
Tabauyvt u cxemwr: «IlunieBsie
nenuy», «bromeHo3: cocTaB U CTPyK-

Typay.
Obopyoosanue. MOJIeINb-

OOBACHATH POJIb KOMIIOHEHTOB OMOIICHO3a B MOJ/IEP>KaHUH
€ro CTPYKTYpHI U CYIIECTBOBAHMS HA ONPEAEIEHHON TeppH-
TOPHH.

OOBACHATH OMOJIOTUYECKUIT CMBICI SIPYCHOCTH H JINCTOBOH
MO3aHKH.




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

amuuKanus «Tunudanele 6uone-
HO3BD»; TepOapuii «PacTurensHble co-
oOmecTBay; Koyuieknust «brorenos»

CpaBHMBaTh KOMIIOHEHTHI OMOLIEHO30B, X BUIOBYIO, IIPO-
CTPAHCTBEHHYIO U TPOPUIECKYIO CTPYKTYPBI, CBSI3H MEXKLY
OpraHu3MaMH

21. DKocHCTEMBI H 3aKO0-
HOMEPHOCTH MX CYIIECTBO-
BaHus (2 4)

DKOJIOTMYECKUE CUCTEMBI (3KOCH-
cremsl). [loHsATHE 00 3KOCHCTEME H
OuoreoneHose.

@OyHKIIMOHAIBHBIE KOMITOHEHTHI 9KO-
CHCTEMBI: IIPOTYIICHTHI, KOHCYMEHTHI,
PEIYLCHTEL.

KpyroBopoT BemecTB U MOTOK 3HEp-
I'MHU B 3Kocucteme. Tpoduueckue
(nMIIeBBIC) YPOBHU SKOCHCTEMBL. [1n-
meBsble ey u cetu. OCHOBHBIE TO-
Ka3aTeNu 9KOCHCTEMBI: Oromacca,
TIPOIYKIHS. DKOJIOTHIECKHE MTHpa-
MHJIBI: IPOYKIMH, YUCICHHOCTH,
6uomacchsl. CBOMCTBA YIKOCHCTEM:
YCTONYMBOCTD, CAMOPETYJISLIUS, pa3-
BuTHe. CyKIeccHs.

JlemoncTpanuu:

Tlopmpemur: A. JIx. Tencnu, B. H.
Cykaués.

PackpeiBath conepkaHre TEPMUHOB U MOHATHUI: 3KOCH-
cTema, OMOTeoIeH03, MPOYLEeHThI, KOHCYMEHTHI, pery-
LIEHTHI, TPO(UUECKUE YPOBHH, IHIIEBAs b U CETh, YKOJIO0-
IrHYecKHe MUpaMuabl, GoMacca, NPOIYKIHs, CYKIECCHSI.
XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI (€€ CIIOCOOHOCTB K
JUTUTETBHOMY CaMOMNOAJEPKAHUIO, OTHOCUTENILHO 3aMKHY-
TBIIl KPYTOBOPOT BEIIECTB, HEOOXOANMOCTH ITOTOKA YHEP-
THH).

CpaBHMBATh NAaCTOUIIHEIE U AETPUTHEIE IUIIEBHIC IIETH,
Tpoduaeckne ypoBHH SKOCHCTEMBL.

Pasnnuats nupamMuabl DpOayKUNHY, MTUPAMHAIbl YUCICHHOCTH
1 TApaMuU/I6I GHOMACCHL.

CocTaBATh LeNH U CeTH IUTaHUS.

[lepeuncasaTs cBOMCTBA IKOCUCTEM: YCTOWYMBOCTD, CAMOpE-
TYJISALMS, Pa3BUTHE (CYKLIECCHS).

OnuceIBaTh MEXaHU3M noaacpKaHust paBHOBECHUSA B OKOCU-
cTeMax.

XapakTepu30BaTh CyKIECCHH, BEISBIATH IPUIUHEI U OOIIHEe
3aKOHOMEPHOCTH CMEHBI 3KOCHCTEM




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

Tabauywr u cxemvr: «Ilpuponnsie co-
obmecTBay, «llenu nutanus», « IKo-
JIOTHYECKasi TUPaMUIa

22. [Ipupoanble 3KOCH-
crembl (1 4)

[pupoaHbIe SKOCHCTEMBI. DKOCH-
CTEeMBI peK U 03&p. DKocucreMa
XBOMHOTO MIJIM MIMPOKOIUCTBEHHOTO
neca.

JemoncTpanuu:

Tabnuywt u cxemsvl: «KIKOCUCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «IKOo-
cucTeMa XBOMHOro

necay, «brorieHo3 Bogoémay.
Obopydosanue: TepOapun U KOJJIEK-
LM PaCTEHH U KUBOTHBIX, IIPH-
HaJUISKAIINX K Pa3HBIM SKOJIOTHIe-
CKHUM IpyMIIaM OJHOTO BHIa

PackprIBaTh cojepykaHie TEPMHHOB ¥ OHSTHIH: BOJHBIC
9KOCHUCTEMBI, OHOTEOLICHO3BI, (PUTOIIIAHK-TOH, 300ILUIAHKTOH,
OeHToC, rymyc.

ITpuBOANTE MPUMEPHI IPHPOIHBIX IKOCUCTEM CBOCH MECTHO-
CTH.

CpaBHMBaTh Ha3eMHBIE U BOJIHBIE 3KOCUCTEMBI; OPTaHH3MBI,
obOpazyroniye pasHble TPOGHUIECKUE YPOBHH

23. AHTpONOreHHbIE KO-
cucrembl (1 4)

AHTpPOTNIOTEHHBIE SKOCHUCTEMBI. AT-
PO3KOCUCTEMBI. Y pPOOIKOCHUCTEMBI.
buronorndeckoe u X03IMCTBEHHOE
3HAa4YEHUE arpOdKOCUCTEM U YpOO-
9KOCHCTEM.

PackpbIBaTh coiep>kaHue TEPMUHOB U MOHATHI: aHTPOIO-
TeHHasi SKOCHCTEMA, arpoIKOCHCTeMa, ypOoIKocucTema, ou-
opasHooOpasue.

XapakTepu30BaTh arpO’KOCUCTEMEI 1 YPOOIKOCHCTEMEI,
0COOEHHOCTH UX CYIIECTBOBAHHSI.




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

Buopaznoobpasue kax haxkTop
ycroiunBocTH 3kocucteM. Coxpa-
HEeHUe OHOJIOTHYECKOT0 pa3HooOpa-
314 Ha 3eMiie.

JemoncTpanuu:

Tabauyvl u cxemvl: «ATPOLICHO3Y.

[IpuBOoaUTH IPUMEPHI AHTPONOT€HHBIX SKOCUCTEM CBOEH
MECTHOCTH, OIMCBIBATH UX BUIOBOM COCTaB U CTPYKTYpY.
CpaBHUBATb COCTaB U CTPYKTYPY IPUPOAHBIX IKOCUCTEM U
arpo’KoOCUCTEM, arpPOIKOCHCTEM U YpOOIKOCHCTEM

Obopyoosanue: xomnexkuus «Bpe-
JUTENN BAKHEHIINX CEIbCKOXO035H-
CTBEHHBIX KYJIBTYP»

24. buocdepa — riodanb-
Has 3kocucreMa 3emuu (1

)

VYuenue B. 1. BepHaackoro o 6no-
ctepe. ['paHuIlb], COCTAB U CTPYK-
Typa 6uocdepsl. XKu-Boe BemecTBo
u ero ¢pyHkH. OcoOeHHOCTH OHO-
ctephl Kak rI100anbHON 3KOCH-
CTEMBI.

JluHamudeckoe paBHOBecHE U 00-
paTHas cBs3b B buocdepe.
JeMoHcTpanuu:

TIlopmpemui: B. V. BepHanackuid.
Tabnuyer u cxemor: «OO0ImAst CTPyK-

PackpsIBaTh cojiepyxaHie TEPMHHOB ¥ HOHATHI: Grocdepa,
JKMBOE BEIIECTBO, TMHAMUYECKOE PaBHOBECHE.

OnenuBats BKiIag B. Y. BepHanckoro B co3ganue y4eHUs o
ouocdepe.

XapakTepu3oBaTh cocTaB OHocdepsl, QyHKINHU KHUBOTO Be-
miecTBa Orocdepsl U OMpeneysATh (Ha KapTe) 00JIacTH ero
HanOOJbIIEr0 PacIpPOCTPAHCHUS.

[IpuBOAUTH IPUMEPHI TIPOSIBIICHUS QYHKIINIT )KHUBOTO Bellle-
cTBa 6rocepsl, GMOreOXMMHYECKON IS TEIbHOCTH Yello-
BEKa.

[epeunciats ocobeHHOCTH OHOC(hEphl Kak TI00aTbHON KO-
CHCTEMBI 3eMJIIH




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

Typa 6uocdepsr», «Pacnpocrpane-
HUE XHU3HU B Onocdepe», «O30H0-
BBI 3KpaH ouocheps»

25. 3aK0OHOMEpPHOCTH CY-
1ecTBOBaHus Guocdepsnl

(1)

KpyroBopoTsI BemecTs 1 Groreo-
XMMHYECKHE IIUKIIBI DJIEMEHTOB (yT-
nepojia, a30ta). 30HaTBHOCThH OHO-
ctepbl. OcHOBHBIE OMOMBI CYIIH.
JemoncTpanuu:

Tabnuyvl u cxemvr: «KpyroBopot yr-
nepona B 6uocheper, «Kpyrosopor
a30Ta B IPUPOTIE»

PackprIBaTh coaepikaHue TEPMHHOB M OHSTHIH: IIEJIOCT-
HOCTB OMOC]epbl, KPYTOBOPOT BEIIECTB, ONOT€OXUMHIECKHE
LUKJIBI DJIEMEHTOB, 30HAJIBHOCTE OMOChephl, OHOMEL
OnuceIBaTh KPYrOBOPOT BELIECTB, OMOT€OXMMHUIECKIE
LUKIJIBI a30Ta U yriiepona B onocdepe.

OOBACHATH IPHYMHY 30HATBHOCTH OHOC(EpHI.
TTepedHucnaTh U XapaKTepH30BaTh OCHOBHBIC OUOMBI CYIIIN
3emin

26. YUenoBevecTBO B 01O-
chepe 3eman (1 v)

YenoseuecTBo B Orochepe 3emiti.
AHTpOIIOTeHHBIE 13-

MeHeHus B 6buocdepe. ['mobdansHbIE
9KOJIOTHUYECKHE

TPOOIEMBIL.

JlemoncTpanuu:

Tabauyvt u cxemur: «lIpumepHsle
AQHTPOIIOTCHHbIC BO3-

JeWCTBHA Ha IpUpoAay», «BaxkHei-

PackprIBaTh cojiepykaHie TEPMUHOB M HOHSTHIH: aHTPOIIO-
TeHHbIE M3MEHEHMSI, SKOJIOTHYECKUH KPU3KC, III00aNbHbIe
POOIEMBL.

XapaxTepn3oBaTh OHOCHEPHYIO POJIb YEIOBEKA.
[TpuBoANTE IPEMEPHI AHTPOTIOTEHHBIX N3MEHEHUH B OHO-
chepe.

O1eHUBaTh MOCIEACTBUS 3arPSA3HEHUS BO3AYIIHON, BOJXHON
Cpejibl, U3MEHEHHS KIIMMaTa, COKpaIieHus 0nopasHoodpa-
3.

DopMyaHpoBaTh COOCTBEHHYIO MO3UIIMIO IO OTHOILICHHUIO K




Tembl ypokos
U KOJIMY€CTBO 4ac0B

OcHoBHOE coepKaHne

ILnannpyemble BUABI y4eOHOI
AesiTeTbHOCTH 00y4aromuxcs

M€ HCTOYHUKH 3aTPSI3HEHUS BO3-
JyXa U TPyHTOBBIX BOJ», «IlouBa —
BaXK-

HeWIIas CoCTaBIsIomas 61o-
chepb», «DakTOpHI Aerpaganun
o4y, «[TapHUKOBBIH Y deKT»,
«@DaKTOpHI paINOaKTUBHOTO 3arpsi3-
HeHust bnocdepsl»; KpacHas kaura
P®, nzobpaxkeHust OXpaHIEMbIX BH-
JIOB PacTeHHH M >KHBOTHBIX

r700anbHBIM M PETHOHATIBHBIM

9KOJIOTHYECKUM MPOOIeMaM, apryMEHTHPOBATh CBOIO TOUKY
3pEHUSL.

Has3biBaTh NpHYMHBI OSIBIEHHS IPHPOAOOXPAHHON ITHKH,
pacKphIBaTh 3HaUYEHHE IIporpecca IJIs IPeo0IeHHS YKOJIO-
THYECKOT0 KpH3Hca

27. CocyuiecTBOBaHHE
TIPUPOJBI U YeJIoBeYecTBa

(19

CocyniecTBOBaHHE MPHPOJIBI U e~
noBeuectBa. CoxpaHeHne Ouopas-
HOOOpa3ms Kak OCHOBA YCTOHYHBO-
cti 6rochepsl. OCHOBA pAITUOHAIB-
HOTO YIpaB-JICHHUsI IPUPOHBIMA

pecypca-

PackpsIBaTh cofepkaHie TEPMUHOB M HOHATHH: pallioOHAaNb-
HOE TPUPOOIIONB30BAHHE, YCTOIHUNBOE Pa3BUTHE, KOIBOIIIO-
IHS.

XapakTepu30BaTh palioHAIEHOE UCIIONIB30BaHHE ITPUPOI-
HBIX PECYPCOB; OCHOBHBIE MOJIOYKEHUSI KOHIETIIIMH yCTOHYH-
BOTO Pa3BHUTHSA

MH ¥ UX HCHOJIb30BaHue. JlocTmxe-
HUsI OMOJIOTHH ¥ OXpaHa IPUPOJIEL.
JemoncTpanuu:

Tabnuywsl u cxemor: «brocepa n
YeJI0BEK»
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