Henapramest no CONMATEHON NONNTHKE
AIMHHHCTPALHHK FOPOCKOro okpyra CapaHex
Pecnybnukit Mopaosus
MyHAUHIATEHOE GlouKeTHOE 00PAIOBATENRIOE YUPLAIEHIE
«umuasug No 20 usenn repos Coserckoro Cowosa B.b. Muponosay

PaccMoTpeHo
HA METOAMYECKOM O0LEAHHEHNH yunTened
rymanutapuoro npoduis MOV «Mumuasus N
20
umenrn repos Coserckoro Coiosa B.b.
Mup’gnuura»
Pyxopozmrens MO € ¢/ A.B. Exdumosa
Ipotokon 3acenanus MO Nel ot 30.08.2023

COI'JTACOBAHO
JamecTiTelb wipextopa no YBP MOV
«ivmazus Ne20 unmenn repoa CoBeTcroro
Cowoza B.5. Muponosa» r.o.
Capanck PM

o = E.M. ILlymMHaRsHA
[MpoToxon Faceaanna MC Nel or 30.08.2023

«Y TBEPAKIAIO
Jupextop MOY. dlughazis Ne 20 umenn
repos Cosergloro Coigha B.B. Mitperona» r.0.
j. Capaicy PM—
ﬁ:/ . PK.|Awonos
TMpixag Ne 03-02304 01:01,99.2023
{' L) * " .' ¥ ':I

R

W g

E 171} L3
o

Pabouasi nporpamma

yueOHOro npeamera (Kypca)

buoJgorus

11 xkaacc

ABTOpP-COCTABUTEIIb:

VYyunrens OMOJIOTHHA Y XUMUAH
Hanaesa O. B.



MACIIOPT PABOYEN ITPOT'PAMMBI

HazBanue, aBTOp M roJ M3JaHus Npel-
MeTHOH y4eOHOIl mporpamMmsl (IpuMep-
HOIl, aBTOPCKOi), HA OCHOBE KOTOPOM
paspaborana Pabouas nporpamma

[IpumepHas mporpamMma cpeaHero (IOJIHOT0) OOIIEro
oOpasoBanus 1o Ouosaoruu (0a30BbIN YPOBEHB)
[Iporpammebl cpenHero (mojaHOTO) o00Iero odpazoBa-
Hus no Omonoruu s 10-11 kimaccoB (6a3oBeIi ypo-
BeHb) aBTOpoB M.b.Aradonoroii, B.M.CuBormazosa//
[Iporpamms! asist 0011€00pa30BATEIBHBIX YUPEIKICHHN.
[Ipuponosenenue. 5 kimacc. buonorus. 6-11 kmaccer. —
M.: [Ipoda, 2015. — 138 c.///

B.b.3axapoa, W.b.AradonoBa, B.M.Cuormazora
(muaus H.M.Conmua) «OOmass Ouonorus. ba3osblit
YPOBEHb»: YUeOHUK 11 001ieo0pas. yueo. 3aBeICHUM.
— M.: Ipoda, 2018.- 368c.

YyeOHuKu

buonorus: O6mas OGuonorus. bazoseiii yposens. 11
k1. yueOnunx/ B.M CuBormazos, .M.b.Aradonos,
E.T.3axapoBa. — M.: [JIpoda, 2014. — 207, [1] c.: un.
ISBN 978-5-358-11541-5

O0bém yueOHOro BpeMeHH 34 gacoB
Pexum 3aHATHH 1 yac B Heneno
YpoBeHb 00y4yeHHs 0a30BbIN




IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMmMa 1mo OMOJIOTHH COCTaBJIEHA B COOTBETCTBUH C (heaepabHBIM KOMIIO-
HEHTOM TOCYIapCTBEHHOrO CTaHIapTa oOuiero oopa3oBaHusi, OAOOPEHHBII COBMECTHBIM pellle-
HUeM KoJuternu MunoOpazoBanus Poccun u Ilpesuanyma PAO ot 23.12.2003 1. Ne 21/12 u yT-
BepKAeHHBIN nMprukazoM MunoopHayku P® ot 05.03.2004 r. Ne 1089 u npumepHO mporpamMmoii
cpenHero (TmoaHoro) obmiero oopaszoBanus (MMchbMo [lenaprameHTa rocy1apcTBEHHON MOJIMTUKA
B 00paszoBanun MunoOpuayku Poccuu ot 07.07.20051. Ne 03-1263).

Hcnoandyemsbrii YMK:

CuBornazos B.., Aradonosa 1.b., 3axapora E.T.O6mas 6uonorus. 10 -11 knaccel. ba-
30BbI YpOBeHb. - M.: JIpoda, (yueOHHUK, METOAMYECKHE PEKOMCHIAINN ).

buonorus xak y4eOHbII mpeaMeT — HeoTheMIIeMas COCTaBHAs 4acTh €CTECTBEHHOHAYY-
HOTro 00pa30BaHMUs Ha BCEX CTYMEHsAX oO0ydeHus. Kak oJuH U3 Ba)KHBIX KOMIIOHEHTOB 00pa3oBa-
TenbHOU obnactu «EcTecTBOo3HaHME» OMOJOTHS BHOCUT 3HAYUTENbHBIM BKJIaJ B JOCTH)KEHHE
neneit odmero oopazoBaHus, 00eCieyrBasi OCBOCHUE YYALTUMHCS OCHOB YYE€OHBIX TUCIHILIHH,
pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX COCOOHOCTEH, (hopMHpOBaHHE HAYYHOTO MHUPOBO3-
3pEeHHsI U IICHHOCTHBIX OpUEHTALINH.

Ha u3ydenne 6uonoruu Ha 6a30BoM ypoBHE oTBoAMUTCS 70 4acoB, B TOM yucie 35 4acoB
B 10 kyacce u 35 yacos B 11 kiacce. CornacHo aeiictBytoniemy basucHoMmy ydeOHOMY IU1aHy,
pabouas mporpaMma IpeaycMarpuBaeT oOydeHue Ouonoruu B oobeme 1 yac B Henmento B 10
kjacce U 1 yac B Hezento B 11 kiacce.

B paboueil nporpamme HalIu OTpakeHUE LEIH U 337a4d U3Y4eHUs OMOJIOTUU Ha CTyIIe-
HU CpenHero (IOJHOro) ooiiero oopa3oBaHusl, U3J0KEHHBIE B TOSICHUTEIbHOM 3anucke K [Ipu-
MEpPHOH Iporpamme 1o 6uonoruu (6a30Bblid YPOBEHB):

J OCBOEHHME CHCTeMbl OHMOJIOTMYeCKMX 3HAHMII: OCHOBHBIX OMOJIOIMYECKHUX TEO-
pHUii, UAEH U MPUHLMIIOB, JIEKAIINX B OCHOBE COBPEMEHHOM HAYYHOM KapTHUHBI MHpPA; O CTpOE-
HUU, MHOTOOOpa3uu U 0COOCHHOCTSX OMocucTeM (KIeTKa, OpraHu3M, MOIMYJsALus, BUA, OUOoreo-
[IEHO3, Onocdepa); 0 BBIIAIOIMNXCS OMOJIOTHUECKUX OTKPBITHAX M COBPEMEHHBIX HCCIIEOBAHUSIX
B OMOJIOTHYECKON HayKe;

J 03HAKOMJIEHHE C MeTOJaMM NMO3HAHUSI MPHUPOJAbI: UCCIEI0BATENIbCKUMHU METO-
JaMH OMOJIOTUYECKUX HAyK (LIUTOJIOTUH, T€HETHKH, CEJICKIIUH, OMOTEXHOIOTHUH, SKOJIOTHH); Me-
TOJIaMU CaMOCTOSITEJILHOTO MPOBEIEHUST OMOIOTMUECKUX HCCIe0BaHuM (HaOmoaeH s, u3Mepe-
HHUE, KCIIEPUMEHT, MOJEIUPOBAHHME) U I'PaMOTHOrO O(OPMIIEHHUS IMOIYYEHHBIX DPE3YJIbTaTOB;
B3aMMOCBS3bIO PA3BUTHS METOAOB U TEOPETHUECKUX 0000IIEHUH B OMOIOTHYECKON HayKe;

. OBJIa/ICHHe YMEHUSIMH: CaMOCTOSITEIbHO HaX0/IUTh, AHATM3UPOBATh U UCIOJIb30-
BaTh OMOJIOTHYECKYIO MH(OPMAIIHIO; TOJIb30BATHCS OMOIOTHYECKONH TEPMUHOJIOTHENH U CHMBO-
JIMKOH; yCTaHaBIMBaTh CBSI3b MEXAY PAa3BUTHEM OUOJIOTMM U COIMATbHO-3KOHOMUYECKHUMH U
HKOJIOTHYECKUMH MPOOIeMaMu YelIOBEUECTBa; OLIEHUBATh MOCIEACTBUS CBOEH JesITeIbHOCTH 110
OTHOLICHUIO K OKpYXaIollel cpesie, COOCTBEHHOMY 3/I0pPOBBIO; 0OOCHOBBIBaTh M COONIIOAATH Me-
pbl ipodunakTuku 3adoneBanuii 1 BUU-undexiuu, npaBuia moBeAeHUs B IpUpoie U odecre-
YeHHs1 0€30MacCHOCTH COOCTBEHHOW JKMU3HEACATEIEHOCTH B UPE3BBIYAWHBIX CHUTYalUSX TMPUPO/I-
HOT'O M TEXHOT'€HHOT'0 XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIE HayuyHbIe OTKPBITHS B 00Jac-
TH OHOJIOTHH;

o pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTE/LIEKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B IpoIlecce: 3HAKOMCTBA C BBIJIAIOIMIMMUCS OTKPBITUSMH U COBPEMEHHBIMH HC-
CJICIOBAaHMSIMU B OMOJIOTHYECKON HayKe, PelIaeMbIMU €10 MpoOIeMaMu, METO0JIOTHEN OroIo-
THYECKOTO HMCCIIEeIOBaHUS; MPOBEIEHHUS SKCIEPUMEHTAIbHBIX MCCIEOBAHUHN, peleHus Ouono-
THYECKHX 3aJ1a4, MOJIETMPOBaHUS OMOJIOTMYECKUX 0OBEKTOB U MPOLIECCOB;

. BOCIIMTaHUe: YOSKJCHHOCTH B MO3HABAEMOCTH YXUBOW NPHPOJIBI, CIOKHOCTH U
CaMOIICHHOCTH JKHM3HHM KaK OCHOBBI OOIIE€YeIOBEYECKHMX HPABCTBEHHBIX LIEHHOCTEH M pauuo-
HaAJILHOT'O IPUPOJIONOIb30BaAHUS;



J npuodpereHue KOMIIETEHTHOCTH B PAllMOHAIBHOM INPHPOJIONOIB30BaHUH (CO-
OJro/ieHNe MTPaBUIT TOBEJCHUS B IPUPOJIE, COXPAHCHNST PABHOBECHS B DKOCHCTEMaX, OXPAaHbI BH-
JIOB, KOCHCTEM, OHOC(Eepbl) M COXpaHEHUH COOCTBEHHOTO 3710POBbA (coOII0AeHNE Mep Tpodu-
JAaKTUKU 3a00sieBaHUH, obecriedeHne 0e30MacHOCTH KHU3HEACATEIBHOCTH B YPE3BBIYANHBIX CH-
Tyalusix MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOJOTHUYECKUX
3HAHUI U YMEHUN B IOBCEHEBHOM KU3HU.

Kypc Owonorum Ha crymeHu cpemHero (IMOJgHOTo) oOmiero oOpa3oBaHHs Ha 0a30BOM
YpOBHE HAINpaBJICH HA (GOPMUPOBAHUE Y YUAIIUXCS IIETOCTHON CUCTEMBI 3HAHUHN O YKHBOU TPH-
poJie, ee CUCTEMHOW OpraHM3alli U SBOJIOIMH, MOITOMY MPOrpaMMa BKIIIOYAET CBEACHUS 00
00muMx OMOJOTHYECKUX 3aKOHOMEPHOCTSIX, MPOSBIISAIOIINXCS HA Pa3HbIX YPOBHSAX OpraHHU3aluu
JKUBOU TIPUPO/IBI.

[Tpununsr 0TOOpPa OCHOBHOTO U JOMOJHHUTEIBHOTO COACPKAHUS B pabouyro mporpaMmy
CBS3aHBl C MPEEMCTBEHHOCTHIO Iiefieil 00pa30BaHUs Ha Pa3IMUHBIX CTYNEHSX U YPOBHAX oOyue-
HUS, JIOTUKOW BHYTPUIIPEIMETHBIX CBSI3€H, a TaKKe BO3PACTHBIMHU OCOOCHHOCTSIMHU DPa3BUTHUS
yuanuxcs. [lpu pa3paboTke mnporpamMmbl yUYUTHIBAIUCH MesKNpeaMeTHbIe cBsi3u. [l kypca
Ouonornu 0coOEHHO BaKHBI MEXIPEAMETHBIC CBSI3U C Kypcamu (pU3UKH, XUMHUH U Teorpadum,
MOCKOJIbKY B OCHOBE MHOTHX OHMOJIOTUYECKUX MPOLIECCOB U SIBICHUMN JIeKaT GU3UKO-XUMHUECKUE
IPOIECCHl U SIBJIICHUS, a OOJBIIMHCTBO OOMIEOMOIOTMYECKHX TEOPETHUECKUX MOHATHH MEX-
IIPEAMETHBIX I10 CBOEH CYHNIHOCTH. B cTapluied IIKoJIe IPOCIEKHUBAIOTCS KaK BEPTUKAIBHBIC
(Mexxay cTymeHsmMu 00pa3oBaHusl), TAK ¥ TOPH3OHTAIbHbIC (HA OJHOW CTYNCHU OOYUYCHHUS) MEXK-
IpeMETHBIC CBSI3U Kypca OMOJIOTHH C IPYTUMHU KypcaMu - (U3UKH, XUMHH, reorpaduu.

PabGouas nporpaMmMa OpMeHTHPOBAHA HA YYeOHHUK:

CusorinazoB B.1., Aradonosa 1.b., 3axaposa E.T.O6mas 6uonorus. 10 -11 kmaccel. ba-
30BbIi ypoBeHb.- M.: JIpoda, 2009 B.b. (I'pud: PexomennoBano MunucrepcTBoM 00pa3oBa-
HUus U Hayku P®D)

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU BbIITYCKHUKOB

B pesyabTare nzyuenusi 6M0JI0ruM Ha 6a30BOM YPOBHE YUEHHUK [0JI7KEH 3HATH U 10-
HUMATh:

. OCHOBHBIC TIOJIOKEHHSI OMOJIOTHYECKUX TEOpUH (KJIETOYHAsI TEOPHsl; XPOMOCOMHAs Teo-
pUs HACJIEACTBEHHOCTH; TEOPHs T'€Ha; CHHTETHYECKas TEOpHs 3BOJIOIMH, TEOPHUS aHTPOIIOTEHE3a); 3aK0-
HOB (pacmieruienus ['. Mennens; He3aBUCHMOTo HaclienoBaHus ['. MeHens; CleTyIeHHOTO HaclleIOBaHuUs
T. MopraHa; TOMOJIOTHYECKUX PSAJIOB B HACTIEJICTBEHHOW U3MEHYHBOCTH; 3aPOJIBIIIIEBOIO CXOJICTBA; OMO-
TeHeTHYeCKuil); mpaBwmi (qoMuHupoBaHUsA ['. MeHmens; SKOJIOTHYECKON MTUPAMUIBI); TUIIOTE3 (YUCTOTHI
raMeT, CyIHOCTH U MPOUCXOXKICHHS KU3HH, IIPOUCXOKACHHS YEIIOBEKA); 3aKOHOMEPHOCTEH (M3MEHYH-
BOCTH; CIICTUICHHOTO HaCJIeJI0BaHUs; HACIIEOBAHNUS, CIIETUIEHHOTO C MTOJIOM; B3aUMOJISHCTBHS TEHOB M MX
IIUTOJIOTHYECKHE OCHOBBI); YUeHHMH (0 MyTAX M HampasieHusx sBomtounu; H.M. BaBunosa o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYpHBIX pacTenuii; B.W. Bepranckoro o 6uochepe u Hoochepe);

. OCOOCHHOCTH OHMOJIOTHYECKUX TPOIIECCOB U SIBICHUI: 0OMEH BEIIECTB W IPEBpAICHUS
SHEpPIruH B KIETKe; (OTOCHHTE3; TUIACTUYECKUI U DHEPreTUIeCKuii 00MeH; OpOXeHHe; XeMOCHUHTE3; MHU-
TO3; MEW03; Pa3BUTUE TaMET Y PacTEHHH W YKUBOTHBIX; PA3MHOKEHHUE; OIUIOJIOTBOPEHHE Y PACTCHUH U
JKUBOTHBIX; UHIIUBUIyaJbHOE Pa3BUTHE OpraHn3Ma (OHTOTeHE3); MOIydeHHe TeTepo3nca, MOIUILIONIOB,
OTJaJICHHBIX THOPHUIOB; AEHCTBHE MCKYCCTBEHHOTO, ABMXKYIIETO M CTAOMIM3UPYIOLIET0 0TOOpa; reorpa-
¢uueckoe U 3KOJIOrHIecKoe BUA000pa3oBaHue; GOpMUPOBaHNE MIPUCIIOCOOIEHHOCTH K Cpeae OOUTaHus;
KPYTOBOPOT BEIIECTB U MPEBpaICHUE YPHEPTUH B 3KOCHCTEMax U 6uocdepe; 3Botonus Onochepsr;

. 0COOEHHOCTH CTPOCHHSI OHMOJIOTMYECKUX OOBEKTOB: KIETKH (XMMHYECKHMI COCTaB H
CTPOEHHE); TEHOB, XPOMOCOM, JKEHCKHX M MY>KCKHUX raMeT, KJIETOK IPOKAPHOT U 3yKaphOT; BUPYCOB; OJI-
HOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB; BHJa U SKOCHCTEM (CTPYKTYpa);

. NPUYHUHBI BOIIOIUK, M3MEHSIEMOCTH BHJIOB HACIIEJICTBEHHBIX 3a00JI€BaHUM, MYTaIlHiA;
YCTOWYMBOCTH, CAMOPETYJISIIIAN, CAMOPA3BUTHUSL 1 CMEHBI SKOCHCTEM.

YMmeTh (BJ1aieTh CIoc00aMu AesiTeTbHOCTH):



® 00BSICHATB: POJIb OHMONMOTHH B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, B IPAKTUYECKON NEATEIBbHOCTH JIOEH U CaMOI0 YYEHHUKA; pPOJICTBO, OOLIHOCTh
IIPOUCXOXKIECHUS U SBOJIIOIMIO PACTEHUM U )KUBOTHBIX (Ha MIPUMEPE CONOCTABIEHUS OTAEIbHBIX
IpyMIl); pojib Pa3IMYHbIX OPraHU3MOB B )KH3HM YE€JIOBEKa U COOCTBEHHOM JEATEILHOCTH; B3au-
MOCBSI3M OPraHM3MOB U OKPY)KAIOLIeH Cpelbl; OMOJOTHYECKOro pazHooOpa3us B COXpaHEHUU
6uocdepsl; HEOOXOJUMOCTD 3aIUThl OKPYXKAIOLIEH Cpelibl; POJICTBO YEJIOBEKA C MIIEKOIMUTAI0-
IIMMHM KUBOTHBIMU, MECTO U POJIb YEJIOBEKA B IIPUPOJIE; B3AUMOCBS3H UEIOBEKA U OKPY’KaIOLIEN
Cpelibl; 3aBUCUMOCTb COOCTBEHHOI'O 3/I0POBbsI OT COCTOSIHUS OKpY KaroIlel cpebl; IPUYMHbI Ha-
CJICZICTBEHHOCTH M M3MEHYHBOCTH, MPOSBICHUS HACIEICTBEHHBIX 3a00J€BaHUN, IMMYHHUTETA Y
YeJI0BEKa; pOJib FTOPMOHOB U BUTAMUHOB B OPraHU3ME;

* U3y4aTh OMOJIOTHYeCKHE 00BEKTHI U MPOLeCcChl: CTABUTh OMOJIOTWYECKHE IKCIEPU-
MEHTBI, OITUCBHIBATh U OOBSCHATH PE3YJIbTAThl ONBITOB; HAOIIONATH 32 POCTOM M Pa3BUTHEM pac-
TE€HUH U )KUBOTHBIX, TOBEJICHUEM KHBOTHBIX; pacCMaTpUBaTh Ha TOTOBBIX MUKpOIpenaparax u
OTKCHIBATH OMOJIOTHYECKNE OOBEKTHI;

® pacno3HaBaTh U ONMCHIBATBH: HA TAOJIMIAX OCHOBHBIE YaCTU M OPraHOUIbI KIIETKH,
OpraHbl U CHCTEMbl OPraHOB 4Y€JOBEKa; HauboJjiee paclpOCTPaHEHHbIE PACTEHUS] U KMBOTHBIX
CBOEM MECTHOCTH, KYJIbTYPHbIE PACTEHMSI M JIOMALIHUX XUBOTHBIX, Ch€AOOHBIE U SJOBUTHIE
rpubBbl, ONIaCHBIE 11 YEJIOBEKa PACTEHUS U )KUBOTHBIE,

® CPaBHMBATH OMOJIOTHUYECKUE OOBEKTHI (KJICTKH, TKAHH, OPTaHbl M CHCTEMBI OPTaHOB,
OpraHMU3MBbl, IPEJICTABUTENIECH OT/IEIbHBIX CHCTEMAaTHUECKUX TPYIII) U JIeJaTh BbIBOJbI HA OCHOBE
CpaBHEHMSI;

® onpeeasTh MPUHAIICKHOCT OMOJOTHYECKHMX OOBEKTOB K ONpEAETICHHON chucTeMa-
THUYECKOH rpyrre (KIacCupuKaIms);

® AHAJM3UPOBATH M OLEHMBATHL BO3JeicTBUE (AKTOPOB OKpYKarolle cpenbl, (pakro-
POB pHUCKa Ha 3/10pOBbE, MOCIEACTBUIN NEATEIHLHOCTH YEIO0BEKa B IKOCUCTEMAX, BIUsSHUE COOCT-
BEHHBIX IIOCTYIKOB HA KUBbIE OPraHU3MbI U SKOCUCTEMBI;

® NIPOBOANTBL CAMOCTOSITeJIbHBIN MOUCK OMOJOrMYecKoil MHGOPMaNMU: HAXOUTh B
TEKCTe y4yeOHUKA OTJIMYUTENIbHBIE IPU3HAKU OCHOBHBIX CHCTEMATHYECKHUX IPYII; B OHOIOrUYe-
CKHX CJIOBapsiX U CIIPAaBOYHUKAX 3HAYEHMsI OMOJIOTMYECKUX TEPMUHOB; B Pa3IMYHbIX HCTOYHHU-
Kax HeoOXOIUMYI0 MH(pOpPMAIMIO O KUBBIX OpraHu3Max (B TOM YHCIIE C HCIOJIb30BAHUEM HH-
(opMaIMOHHBIX TEXHOJIOTH);

Hcnoan3oBaTh npnoﬁpeTeHHMe SHAHUA U YMCHUSA B HpaKTquCKOﬁ JECATCJIbHOCTH M IMOBCE-
I[HeBHOﬁ AKU3HHU (GBITB KOMIIETEHTHLIM B 00JIaCTH palrOHAJIIBHOI'O0 IMPUPOAOIIOJIb30BaHUA, 3alIUThI OK-
Py KaroIiei cpeabl U COXpaHeHUs] COOCTBEHHOTO 3/I0POBBS):

o CO6J'IIO,I[aTL 1 000CHOBBIBATH IIpaBuJia MOBCACHUS B Oprmammeﬁ cpeac n obecrieueHust
0€30I1aCHOCTH COOCTBEHHOM KHU3HCACATCIBHOCTH B IIpeSBI:»I‘IElI\/’IHLIX CUTyalluAX MPUPOJHOTO U TCXHOTCH-
HOI'0 XapakTepa, MEPbI HpO(i)I/IJ'IaKTI/IKI/I pacrpoCTpaHCHusd BUPYCHBIX (B TOM 4YHUCJIIC BI/ILI'I/IH(i)eKHI/II/I) u
JIpyTHX 3a00JIeBaHMIA;

o OKa3bIBaTh ICPBYHO IMOMOIIbL IIPpHU 06MOpO)KeHI/I$IX, 0Xorax, TpaBMax; MNOPaXCHUHU BJICK-
TPUYICCKUM TOKOM, MOJIHI/Ieﬁ; CITaCCHHHU YTOIIAOIICT O,

® OIICHKU ITHYECKHX aCIEKTOB HEKOTOPBIX HCCIICIOBAHUI B 00J1aCTH OMOTEXHOIOTHH (KIIOHUPO-
BaHHE, NCKYCCTBEHHOE OTLIOI0TBOPEHHE).

Jlureparypa AJisl y4uTesisi:

1. borganosa T.JI., CononoBa E.A. buonorusi. CipaBoYHUK AJi CTAPUIEKIACCHUKOB
¥ mocTymnarmux B By3bl. — M.: ACT-tipecc, 2006.

2. Bonrosa N.B. COopHuk 3a1a4 1o obuieit 6uonoruu asis noctynaromux B BY3b1. —
M.: Onnxkc 21 Bek, 2005.

3. HuxapeB C.J. I'eneruka: COopHuK 3amau. — M.: U3n-Bo «llepBoe ceHTAOps»,
2002.

4. Jmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.1., Mensenesa A.A. buosnorus.

Yenosek. Obmas 6uonorus. 8-11 kimacc: Bornpocst. 3aganus. 3agauun. — M.: [Ipoda, 2002.



o. 3axapos B.b, Mycrapun A.I'. Obm1ast OMOJOTHS: TECTHI, BONPOCHI, 3a1aHusl. — M.
IIpocsemenue, 2003.

6. MennukoB b.M. buonorus: ¢popmsr 1 ypoBuu xu3nu. — M.: [Ipocsemenue, 2006.

7. Mumuna H.B. 3aganus mist camoctosaTensHOl paboThl mo obmiei ouonoruu. 11
kiacc. — M.: [Ipocsemienue, 1985.

8. Msarkosa A.H., Kanunosa I'.C., Pe3nnkoBa B.3. 3aueTsl mo Ouosmorun: OOmas

ounonorusa. — M.: Jlucr, 1999.

9. [TyroBkun A.IL., Ilyrokuna H.A., MuxeeB B.C. IIpakTukym mo o0mieit 6moso-
run. 10-11 knacc. — M.: [Ipocsemienue, 2002.

10. CusornazoB B.U., Cyxosa T.C., Koznosa T.A. O6mias 6uonorus. 10 kmacc: mo-
cobue s yuurens. — M.: Alipuc-tipecc, 2004.

11. CuornazoB B.U., Cyxosa T.C., Koznosa T.A. O6mas 6uosnorus. 11 kiacc: mo-
cobue s yuurens. — M.: Alipuc-tipecc, 2004.

12. Copoxkuna JI.B. Tematnueckue 3adetsl mo Owosoruu. 10-11 xmacc. — M.: TI]
«Cdepay, 2003.

Jluteparypa 1Jisl yYaluxcs:

1. buonorus. O6mas ouonorus: yued. st 10-11 k1. 06meodpa3oBaT. yupexaeHH:
npodunbHbli yposens /mof. Pen. B.K [llymuoro u I''M. demvmuna/.- M., IIpocsemenue, 2006.

2. borpanosa T.JI., Cononosa E.A. buonorusi. CipaBOYHUK JJISI CTapIIECKIACCHUKOB
1 nocrynaroomux B By3sl. — M.: ACT-npecc, 2006.

3. bonrosa 1.B. COopHuk 3a1a4 no oOuieit Ouonoruu A nocrynaromux B BY 31, —
M.: Onukc 21 Bek, 2005.

4. 3axapos B.b, Mycrapun A.I'. Obmiast OMOIOTHS: TECTHI, BONPOCHI, 3aIaHusl. — M.
IIpocsemenue, 2003.

5. WBanora T.B., Kanunosa I'.C., Msrkosa A.H. COopHuK 3amaHuii 110 00111eld 6mno-
noruu. — M.: IIpocsenienne, 2002.

6. [Tonomapea WU.H., Kopaunosa O.A., Jloumnuna T.E., Wxesckuit 11.B. O6mas

ouosorus. 11 knacc. — M.: Benrana-I'pad, 2004.
HNHuTepHeT-pecypcsl:
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MyJabTuMeIHiiHbIE TOCOOHS:

1. 1C: Cnaém EI'D. Buomorus. — 3A0 «1 C», 2007-2012 1.

2. Bupryansnas mkona Kupumna u Mepoaus. Meanareka o 6uonoruu. — « Kuput
u Medonuit», 1999-2003 rr. ABTops! — akanemuk PHAU B.b. 3axapos, n.n.H. T.B. lBanoBa,
k.0.H. A.B. Maranun, x.6.H. W1.1O. baknymunckas, T.B. Anpumona.
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COJAEPKAHUE ITPOI'PAMMBbI

3a OCHOBY B34Ta NMPOrpaMMa CPEAHETO O0MIeTr0 00pa3oBaHMsI IO OMOIOTHU sl 6a30BOTO
nzydenus ouonoruu B X — XI kimaccax M.b.Aradonosa, B.1.CuBornazosa (nmunus H.M.Connna)
u Crangapt cpeqaHero (IoJIHOTO) 001ero oopa3oBanus mo ouonoruu (0a30BbId YPOBEHB).

BHNOJIOI'MA KAK HAYKA. METOZIbI HAYUHOI'O I[TIO3HAHUA (4 vac)

OObeKT uzydeHus Ouonoruu — xusas npupoaa. OTIUYUTETbHbIC MPU3HAKHI KUBOU TPH-
POJIBl: YPOBHEBAsI OpraHu3anus U 3Bostonus. OCHOBHbIE YPOBHU OpraHU3alllU KUBOU MPUPOIBL.
buonoruueckue cucrempl. CoBpeMeHHasi €CTECTBEHHOHay4Hasl KapTuHa Mupa. Ponbs 6Guonoruye-
CKUX TEOpHH, WieH, rurnore3 B (OPMUPOBAHUHN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
Mupa. MeTo bl NO3HAHUS KUBOU IPUPOIBI.

Jemoncmpayuu

buonornueckue cuctemsl

YPOBHU OpraHU3aL1H )KUBOM IPUPOIbI

MeTo/1bl TO3HAHUS KUBOU TTPUPOIBI

KJVIETKA (12 yac)

Passutne 3uanwuii o kierke (P.Iyx, P.Bupxos, K.bap, M.IlInetioen u T.IlIsann). Kinerou-
Has Teopusi. Poib KJIETOYHON TEOPUU B CTAHOBJICHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM Kap-
THUHBI MUpA.

XUMUYECKUI COCTaB KJIETKU. Pojb HEOpraHM4eCKUX U OPraHMYECKHUX BEIIECTB B KIIETKE
Y OpraHu3Me Y€eJIOBEKa.

Crpoenue kineTkd. OCHOBHbBIE YaCTU U OPraHOU[IbI KJIETKH, UX (YHKIUU; AOSJEPHbIE U
afepHble KJIeTKU. Bupycel. Mepbl npoQuIakTHKU pacrpoCTpaHEHUsS BUPYCHBIX 3a00JIeBaHUU.
[Mpodunaktuka CIIM/la. Ctpoenue u ¢yakiuu xpomocom. JJHK — HOocHuTens HaclieCTBEHHON
uHpopmanuu. Yoeoenue monexynvt JJHK 6 xnemxe. 3HaueHHE MOCTOSHCTBA YHclia U (HOPMBI
XpomocoM B kiietkax. ['en. 'eHeTndecknii koa. Poub eenos 6 buocunmese benxa.

Hemoncmpayuu

CrpoeHue MomnekyIibl Oenka

Crpoenne monexyinsl JJHK

Crpoenue monekynsl PHK

CrpoeHue KieTku

CrtpoeHue KIETOK MPOKapUoT U 3yKapuoT

CrpoeHue Bupyca

XpOMOCOMBI

XapakTepucTuka reHa

VY nBoenue mounexynsl JJHK

Jlabopamopuvie u npakmuyeckue padomaol

N3ydeHue cTpoeHus pacTUTENBHON U 5KUBOTHOW KIIETKH I1OJ MUKPOCKOITOM.

OPI'AHUM3M (18 4ac)

Opranusm — enquHoe uenoe. Mnozoobpasue opeanusmos.

OOMeH BelecTB M MPEBPALEHNUs SHEPTHMH — CBOMCTBO JKUBBIX OpraHu3MoB. Ocobenno-
cmu 0OMeHa eujecms y pacmenuil, HCUGOMHbLX, OaKmepull.

Pa3smHOXeHME — CBOMCTBO OpraHu3MoB. JleneHue KJIETKM — OCHOBAa POCTa, Pa3BUTHUS U
pa3MHOkeHus opranu3MoB. [lonoBoe u 6ecrnosoe pa3MHOKEHUE.

Omo10oTBOpEHUE, ero 3HaueHue. MckyccmeenHoe onvlienue y pacmeHuii U onio00meo-
peHue y HCUBOMHDBIX.

WupuBuayanbHOe pa3BUTHE opraHu3ma (oHToreHe3). IlpuumHbl HapymieHWH pa3BUTHS
opranu3MoB. MuauBuayanpHoe pa3BuTue yenoBeka. PenpoayktuBHoe 310poBbe. [locnencTsust
BJIMSIHUSL QJIKOTOJIs, HUKOTHHA, HAPKOTHYECKHUX BEILECTB Ha Pa3BUTHE 3apO/IbIIIa YeIOBEKa.



HacnencrBeHHOCTh 1 U3BMEHUMBOCTD — CBOMCTBA OpPraHU3MOB. [ €eHEeTHKa — HayKa O 3aKO0-
HOMEPHOCTAX HACJIEACTBEHHOCTU M U3MEHUYMBOCTU. I .MeHenb — OCHOBOMOJIOKHHUK F€HETUKH.
['eneTnyeckasi TEPMUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTHU HACJIEIOBAHMS, YCTAHOBJICHHbBIC
["."Mengenem. Xpomocomnasn meopus nacnreocmseennocmu. COBpeMEHHBIE MPECTABICHUS O TeHE
U TEHOME.

HacneacTBeHnHas u HeHaclIeICTBEHHAs] U3MEHUYUBOCTb. BiMsiHue MyTareHoB Ha OpraHu3m
YeJioBeKa. 3HaueHue TeHETUKU Il MEAUIMHBI U cenekuuu. HacnenoBanue npu3HaKkoB y 4yeno-
Beka. [lonosvle xpomocomel. Cyennennoe ¢ nonom Haciedosanue. HacrnenctBeHHbIe 00JE3HU
YeNIOBEeKa, MX MPUYUHBI U TPOPUITAKTHKA.

I'enetuka — teopetnueckas ocHoBa cenekuuu. Cenexkuust. Yuenue H .M. Basunosa o yen-
Mpax MHO2000pa3us U NPOUCXOHCOeHUS KYIbmypHblx pacmeHnui. OCHOBHBIE METOJIbI CEICKIIHH:
ruOpuAN3aIMs, UCKYCCTBEHHBINH 0TOOD.

buorexnonorus, ee JOCTUKEHUS, IEPCIEKTUBBI PA3BUTHS. DTUUECKUE ACTIEKThI PA3BUTHUS
HEKOTOPBIX HCCIEA0BaHUN B OMOTEXHOIOTHH (KIIOHUPOBAHHE YEIIOBEKA).

Jemoncmpayuu

MHuoroo6pasue opraHu3MoB

OOMeH BelecTB U MPEBPAILCHHs PHEPTUU B KIIETKE

doTocuHTE3

Jlenenue K1eTku (MUTO3, MEHO3)

Crioco0ObI 6eCoNIoro Pa3MHOKEHUS

[TonoBele KIIETKH

Ono10TBOPEHHUE Y PACTEHUH U )KMBOTHBIX

NunuBuayanbHOE pa3BUTHE OpraHU3Ma

MonoruOpuaHoe CKpeluBaHue

JluruOpuHoe CKpelnBaHue

[Iepekpect xpoMocom

Henosnnoe nomranpoBanue

CuenieHHOE Haclle/10BaHHe

HacnenoBanue, clenieHHOE C 0JIOM

Hacnencrennsie 607€3HN YeTOBEKA

Brusiaue ankoronmnsma, HapKOMaHUH, KYpPEHHs Ha HACIIEJICTBEHHOCTh

Myrauuu

MoaudukarmonHass K3MEHYUBOCTh

[eHnTpbl MHOT0O00pa3Us ¥ TPOUCXOKACHUS KYIbTYPHBIX PACTeHUN

UckyccTBeHHBIN 0TOOD

I'uGpuanzanms

HccnenoBanus B 061actu OMOTEXHOIOTUU

Jlabopamopuvie u npaxmuueckue pabomaol:

CocraBneHre MpoCTEUIINX CXEM CKPEIIUBaHUS

Pemrenue snemeHTapHbIX TEHETUUECKHUX 3a/1a4

BrisiBIeHNE HCTOYHMKOB MYTareHOB B OKpYXKarollel cpele (KOCBEHHO) U OlIEHKa BO3-
MO>KHBIX TTOCJIEICTBUM UX BIUSHUSA Ha OPTaHU3M

BU/I (21 yac)

HcTopust sBONMIOIMOHHBIX UAeH. 3nauenue pabom K.Jlunnes, yuenus JK.b.Jlamapxa, 3Bo-
mouuonHo Teopun Y.JlapsuHa. Ponb 3BOIIOIIMOHHON TEOPUH B (OPMUPOBAHUU COBPEMEHHOMN
€CTEeCTBEHHOHAay4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. [lonynauus - cTpykTypHas €IuHULIA
BH/JIa, €IMHUIIA BOJIIOIUH. [[BIIKYIIIME CHITBI DBOJIIOINH, WX BIUSHUE HA TeHOMOH/ MOMYJISAIINHN.
Cunmemuuyeckas meopus 36ooyuu. Pe3ynbratel 3Boroiuu. CoxpaHeHre MHOTO00pa3usi BUIOB
KaK OCHOBa yCTOMYMBOro pa3BuTHs Ouocdepsl. [IpuunHbl BeIMUpaHUs BUIOB. buonozsuyeckuii
npoepecc u 6uono2udecKutl pezpecc.

['umote3sr mpoucxokaeHus Ku3HU. OTIMYUTENbHBIC TPU3HAKA KUBOTO. Y CIOKHEHHUE
JKUBBIX OPraHU3MOB Ha 3emJie B MPOLIECCE SBOJIOUMH. ['MMOTE3bl MPOUCXOKACHUS YeJIOBEKa.



Joka3arenbcTBa poOACTBA YEJOBEKA C MIICKOMUTAIOMIMMU >KMBOTHBIMU. BOJIOLMS 4YEIOBEKA.
IIpoucxostcoenue uenogeueckux pac.

Jemoncmpayuu

Kputepuu Buna

[Monynsauus — cTpyKTypHast €IMHULIA BUIA, €IUHULIA SBOJIOIUN

JIBrKy1IM€E CUJIBI 3BOJIIOLIMHU

Bo3HHKHOBEHHE U MHOT00Opa3ue MPUCTIOCOOICHH Y OPraHu3MOB

OO6pazoBaHue HOBBIX BUJIOB B IPUPOJIE

DBOJIIOLMS PACTUTENLHOTO MUpPa

DBOJIIOLIMS )KMBOTHOT'O MHUpa

Penxue u ncuesaroniue BUIbI

@OpMBI COXPAaHHOCTH UCKONIAEMBIX PACTEHUH U )KUBOTHBIX

JIBHoKYIIME CHIIBI aHTPOIIOT€HE3a

[IpoucxoxaeHue yeaoBeka

[IpoucxoxaeHue 4eI0BEYECKUX pac

JlaGopaTopHble H NpaKTHYecKue padoThl:

N3ydyenne MOpdoIOruaecKkoro KpuTepus BUIa Ha KUBBIX PACTCHUSX WM repOapHBIX Ma-
Tepuanax

BrIsiBIIeHHE H3MEHYUBOCTH Y 0COOCH OJIHOTO BUIA

BrisiBnenue npucnoco0baeHuil y OpraHu3MoB K cpesie 0OuTaHus

IKOCHUCTEMBI (13 4ac)

Dkojoruveckre (pakTopbl, UX 3HAYEHHUE B KU3HU OPraHU3MOB. buonozcuueckue pummboi.
MeXBHUIOBbIE OTHOIIEHUS: IMapa3sUTHU3M, XUIIHUYECTBO, KOHKYpEHIUs, cuMOM03. BumoBas u
MPOCTPAHCTBEHHAs CTPYKTypa dKocucTeM. [luiieBsie cBsA3H, KPYroBOPOT BEIIECTB U MpeBpallle-
HUS SHEPruH B dKocucTeMax. [IpHumHBl YCTOHYMBOCTH M CMEHBI dKOcHcTeM. VICKyccTBEHHBIE
CO00I1IeCTBA — arPOIKOCUCTEMBI.

buocdepa — rmobanpHas skocuctema. Yuenue B. WM. Bepnaackoro o 6mocdepe. Ponb
JKUBBIX OpraHu3MoB B Ouocdepe. buomacca. buonozuueckuii kpyzogopom (Ha npumepe Kpy2o80-
poma yenepooa). Jeonoyus buocgepwl. I'modambHbIE YKOJIOTHIECKUE TPOOIEMBI U MYyTH UX pe-
mienust. [locmeacTBus esSTENBHOCTH 4YeloBeKa B OKpyxkaromiei cpene. [IpaBuna moBeneHus B
IIPUPOJHOM cpene.

Jemoncmpayuu

Okonorndeckne GaKkTOpbl M UX BIUSHUE HA OPTaHU3MBI

buonorudeckue puTMbl

MeXBHIOBbIE OTHOIIIEHUS: TTAPA3UTU3M, XUITHIYECTBO, KOHKYPEHIINS, CHMONO3

SIpyCcHOCTBH PaCTUTEIBHOIO COOOIECTBA

[TuieBklie nenu u cetu

DKoJoruveckasi mupamMuaa

KpyroBopot BelecTs 1 peBpaIieHust JHEPTUU B SKOCHCTEME

Okocucrema

Arposkocucrema

buocdepa

KpyroBoport yrinepona B 6uochepe

buopaznoobpazue

I'moGanbHbIE HKOJIOTHYECKHE TIPOOIEMBI

[TocnencTBust 1esTETLHOCTH YelIOBEKa B OKPYKaIOLIEH cpere

buocdepa u yenosek

3anoBeTHUKHU U 3aKa3HUKU Poccun

JlaGopaTopHble U PaKTHYeCKUE PadoThI:

BrisiBeHre aHTPOIIOT€HHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH

CocraBiieHne cxeM nepeiayu BelecTB U SHepruu (1ernei muTaHus)



Pemrenne skoa0ruueckux 3amaqy
AHanu3 ¥ OIleHKa TOCIIEACTBUI COOCTBEHHOH NIEATEILHOCTH B OKPYXKAIOIIEH cpefie, TI0-
OaJIbHBIX PKOJIOTMYECKUX MPOOJIEM U NyTEH UX PEIICHUS



KanennapHo — reMaTtuyeckoe mianuposanme 11 knace

Y4er u
Ne fara DJIeMeHTBhI 00513aTeJIbHOI0 MUHH- Ocywmecrsaenne | xpauenue
Cnoco0b1 B3aumo- KOHTPOJIS OC- pe3yJbTa-
n/ Tema u THII ypoKa MyMa o0pa3oBaHus . /3
I o | ®dak AelcTBUSA BOCHHS U3yYeH- TOB NPO-
mwiany | T HOI'0 MaTepuaja | mecca o0y-
YeHHUs
Buj (21 gac)
HcTtopus 3BosmounoHubIx uaei (13)

1. | Pa3Butue Ouosioruu B 10JapBH- [TonsiTue 06 sBomOIMH, cuctema op- | Bepbanbhbie (Oecena- | OxapakTepuso- YcTHbIi §1
HOBCKHMH IEPHOL ranndeckoi npupons! K. JIunnes, oOcyxaeHue), penpo- | BaTh padotsl K. OTBET
BBoanblii ypok sBomonronHas Teopus K. b. Jlamap- | nyktuBHbIi (onpene- | JIunHes

Ka, BKJIaJ] B TeOpUI0 3BoItonuH K. JICHUS U TTOHSATHS),

KroBbe u K. bepa. YaCTUYHO-TTIOMCKOBBIH
(pabota ¢ maparpa-
¢dbom yueOHUKA).

2. | DBomronmonHas teopust XK.b. Jla- WcTopus co3nanus 1 OCHOBHBIE TTO- Bepbanbhbie (6ecena- | Oxapakrepuso- VeIl §2
Mapka noxxenus teopuu K. b. Jlamapka oOcyxaeHue), penpo- | BaTb pabotsl XK. OTBET
IloBTOpEeHue u 00001IeHNE 3HA- nykTuBHBIN (ompene- | b. Jlamapka
HUH JICHUS U TIOHATHS),

YaCTUYHO-TIOMCKOBBII
(pabota ¢ maparpa-
¢om yueOHUKa).

3. | Ipennockutku pa3sutus Teopun Y. Hcropus co3naHus U1 OCHOBHBIE T10- BepbanbHbie (0ecena- | HaspiBath npea- | YcTHbIil §3
JapBuHa noxenus teopun Y. /lapsuna oOcyxeHue), yac- MIOCBUIKU Pa3BU- | OTBET
Ypox u3ydeHusi 1 NepBUYHOIO THYHO-TIONCKOBBIN Ths Teopun [ap-
3aKpenJieHusl 3SHaHUu | (pabota c maparpa- BHHA

¢dbom yueOHUKa).

4. | DOBomrormonnas teopust Y. JapBu- Hcropus co3nanust 1 OCHOBHBIE T10- Bepbanwsubie (6ecena- | Ha3piBaTh OCHOB- | YCTHBIM §4

Ha. noxxenus teopun Y. [lapsuna Onpe- 00CyKJI€HUE), PETIPO- | HbIE TIOJIOKEHUSI | OTBET

Ypoxk u3yYeHHMS U TNEPBHYHOIO
3aKpervieHus: 3HAHU I

JEJICHUE TIOHATHS «BU», €T0 KpUTE-
pun.

JTYKTUBHBIN (ompese-
JICHUS U TTOHSITHS),
YaCTUYHO-TIOMCKOBBII
(pabota ¢ maparpa-
dbom yueOHUKA).

ABOJIIOLIMOHHOMN
Teopun JlapBuHa




Bun. Kputepun u ctpykrypa Buja. OmnpeneneHne NOHATHS «BUI», €T0 Bep6anbubie (Oecena- | JlagopaTtopnasi | Ha Oymax- | §5
JlabopaTopnas padora Nel KpUTEpUHU. o0cyxeHue), Ha- padora Nel HOM HOCH-
«H3yyenune Mop(oI0OrH4ecKoro I AHbIE (M3yuyeHue «H3yuyenune TElIe
KpuTepusi BUAa» WIIIOCTpAIHii), mpak- | Mmopgoaoruye-

TUYECKHE (BBIIOIHE- | CKOT'O KPpUTEePHUs
KomOuHMpoBaHHBIH YPOK HUE JIabopaTopHOU BH/IQ)

paboThI).
[Tomynsius — CTpyKTypHas eqUHU- [lonarue nonmynauuu u €€ crpykrypa, | BepOanbhble (Oecena- | Jlaboparopnas | Ha Oymax- | §6
11a BUja. B3aMMOOTHOIICHHUSI OPTaHU3MOB B II0- | 00CYXKIeHHE), Ha- pa6ora Ne2 HOM HOCH-
JlabGoparopHasi padora Ne2 «BblI- ITYJALHASX. TIIsHbIE (M3yueHue «BbisiBJIEHHME Tele
siBJleHHE U3MEeHYHBOCTH Y 0codeii WUTIOCTPAIHif), IpaKk- | K3MEHYUBOCTH Y
OJXHOI'0 BHIA» THYECKHE (BBITIOJIHE- 0co0el 0THOro

HUE 71a00paTOPHOI BU/Ia»
KoM0OuHNpOBaHHBIH YPOK paboThl).
[Tonmynsiuus — enMHULA SBOJIOLUU [Tonstue nonymnsiuuu u €€ poiib B 9B0- | BepOanbhubie (Oecena- | HaswiBath 2iie- VYcrHblit §7
Kom0unupoBaHHbIi ypoK JIIOLIMOHHOM TIpoliecce o0cyx/ieHue), Ha- MEHTapHOE SIBJIe- | OTBET

TS AHbIe (M3yYeHHe HUE

WJUTFOCTPAIIHi ), pe-

MPOJAYKTUBHBIN (OII-

peleneHus 1 MoHs-

THUS), YACTUYHO-

MOUCKOBBIN (paboTa ¢

naparpadom yueOHuU-

Ka).
@aKTOPHI HIBOJIFOLUN. [Ipuunnbl 00pbOHI 3a cymiecTBoBaHue. | BepOanbHble (Oecena- | HaswiBath (hakto- | YCTHBIN §8
Kom0uHupoBaHHbIi ypok MexBU0Basi, BHYTPUBUAOBAS U o0cyx/ieHue), Ha- PBI 3BOJTIONIUU OTBET

60pb0a ¢ HEOIATONPUSTHBIMU YCIIO- IIIHbIE (M3yueHue
BUSIMHU. WITIOCTpAIHii), pe-

MPOJAYKTUBHBIN (OII-

peleneHus 1 MoHs-

THS), YACTUYHO-

MOUCKOBBIN (padoTa ¢

naparpadom yueOHH-

Ka).
EcrecTBenHnbIii 0TOOp — TI1aBHAs EcrecTBennslii 000p, crabunusupyio- | BepOanbubie (Oecena- | XapakTepu3oBaTh | YCTHBIN §9
JABHKYILAsA CUJIA 3BOJIFOLIMHY. LUH, ABUKYIIUN U JU3PYIITUBHBIN, o0cyxieHue), Ha- €CTECTBEHHbIN OTBET

MOJIUMOP(H3M, TBOPUECKAsI POJIb €C-

TSI THBIC (M3YYCHHE

otbop u ero ¢op-




Ypok uzyuyeHusi  IepBUYHOTO TECTBEHHOTO 0TOOpA. WJLTIOCTpPAIHiA), pe- MBI
3aKpervieHus1 3HAHU MPOJAYKTUBHBIHN (OII-
pelneneHus 1 moHsi-
THS ), YACTHYIHO-
MTOWCKOBBIN paboTa ¢
naparpadom yueOHH-
Ka).

10. | AganTanuu OpraHu3MOB K yCIIOBH- [IpucnocoOaeHHOCTD, 3aIIUTHAS OK- Bepbanbubie (6ecena- | JIaboparopHas Ha 6ymax- | §10
M OOUTAHUSM. packa M 3alIMTHOE NIOBEJICHUE, IpyTHe | 00CYKIEHHE), Ha- padora Ne3 HOM HOCH-
JlabGoparopHnasi padora Ne3 «BblI- (hopMBbI IPUCTIOCOOIEHHOCTH. TIIsHbIE (M3yueHue «BbisiBJIEHHME Tele
siBJIEHHE NMPHUCIIOCO0IeHnI opra- WUTIOCTpALMii), Ipak- | MPUCIOCo0Te-

HHM3MOB K cpejie 00UTaHUS TUYECKUE (BBIIOJHE- | HHIf OPraHN3MOB
HUE 71a00paTOPHOI K cpejie o0uTa-
KomOunHHupoBaHHBII YPOK paboThl). HUS»
11. | BunooOpa3oBaHue. PenpoaykTuBHas 301U, U30IU- BepOanbHbie (becena- | HasBate u  oxa- | YcTHBIM §11
pyIOIlIe MEXaHU3MBbl, CTaTUU BUIO- o0cyxeHue), Ha- paKTepU30BaTh OTBET
KoM0uHUpOBaHHBIH YPOK oOpa3oBaHus, ciocoObl BUI000pa3o- | MIsAgHbIE (M3yYeHHUE OCHOBHBIE Me€Xa-
BaHUA. WJLTIOCTpAIHif), pe- HU3MBI  BHJ1000-
MIPOYKTHBHBIH (OTI- pa3oBaHUs
peleneHus 1 MoHs-
THUS), YACTUYHO-
MOUCKOBBIN (paboTa ¢
naparpadom yueOHU-
Ka).

12. | CoxpaneHne MHOTOOOpa3us BUIOB. OcHoBHble HanpaBieHus 3Boaouu U | BepOanbuble (Oecena- | Ha3piBath  myTH | YCTHBIN §12-
JlokazarenbcTBa HBOJIOLUU Opra- IyTH TIOCTHKEHUS OMOJIOTNYECKOTr0 o0cyx/ieHue), Ha- JOCTH>KEHUS OTBET 13,
HUYECKOTO MHUPA. nporpecca. OCHOBHBIE TOKA3aTEIbCT- | TIISATHBIC (M3yYeHUE OHMOJIOTHUIECKOTO MTOBTO

Ba 3BOJIIOIMH OPraHUYECKOTO MHUpa WITIOCTpAIHii), pe- nporpecca pHUTH
KomMOuHMpoBaHHBIi yPOK MPOJAYKTUBHBIN (OII- §1-13
peleneHus 1 MoHs-
THS), YACTUYHO-
MOUCKOBBIN (padoTa ¢
naparpadom yueOHH-
Ka).

13. | Tect Nel «OcHOBHBIE 3aKOHO- [TpakTuueckue (BbI- Tect Nel Ha 6ymax-

MEPHOCTH IBOJIIOLHID) MOJTHEHUE 3aJaHUI «OcHOBHBIE 32- | HOM HOCH-
KOHTPOJIBHOT'O Cpe3a). | KOHOMEePHOCTH Tene




Ypok 000611eHNsI, KOHTPOJIA, IBOJTIOLH I
OlleHKH U KOPPeKIHH 3HAHUH
ITpoucxosxaenue xu3nu Ha 3emiie (3 yaca)
14. | Pa3BuTHe PEACTABICHHH O MPO- Teopuu npoucxoxacHus ku3Hu: 6uo- | BepOanbubie (Oecena- | OxapakTepuso- YcTHbIi §14
MCXOXKJICHUH KU3HU Ha 3emIie. reHes, abuoreHes, maHCHepMusl, Kpea- | 00CyXJIeHHe), Ha- BaTh  HalpaBlie- | OTBET
LUOHU3M. TIIsHbIE (M3yueHue HUE pa3BUTUA
Ypok u3yyeHus ¥ NepBUYHOTO WILTIOCTpAIHii), pe- MPEICTABICHUNA O
3aKpenJieHusi 3HaHU M MPOJIYKTUBHBIHN (OII- POUCXOKACHUN
pelneneHus 1 moHsi- KU3ZHU
THS ), YACTHYIHO-
MMOUCKOBBIH (paboTa ¢
naparpadom yueOHH-
Ka).

15. | CoBpeMeHHBIE MpEACTaBICHUS O OCHOBHBIE TIOJIOKEHUS TUIIOTE3BI A. Bepbanshubie (6ecena- | Oxapakrepuso- YcTHbIi §15

BO3HMKHOBEHHHU KU3HU Ha 3eMJie Omnapuna. HauanbHble 3Tansl 3BOIIO- | 00CYXKICHHUE), Ha- BAaTh COBPEMEH- OTBET
WU KU3HU. TIIsHbIC (M3yueHue HBIE TIpeJICTaBJIe-

BBoaHblii ypok WJUTFOCTpAIIHii), pe- HHUS O TIPOUCXOK-

MPOJIYKTUBHBIHN (OII- JCHUH KU3HU

peleneHus 1 MoHsl-

THS), YACTUYHO-

MOUCKOBBIN (paboTa ¢

naparpagoM yyeOHu-

Ka).

16. | Bo3HuKHOBEHUE U pa3BUTHE KUZHU PazButue oprannueckoro mupa B ap- | BepOanbuble (6ecena- | 3amonnuts Tab- | Ha Oymax- | §16
Ha 3emJie: apxel, mpoTepo30i, ma- xerckyto. [Iporepo3olickyto, maneo- 0o0cyXIeHue), Ha- h107000% HOM HOCH-
JIE0301, ME3030M U KaliHO301M. 30MCKYIO 3pbl, ME3030M U KalHO30M. TIsHbIE (M3yUeHue Tele

WJUTFOCTpAIIHiL), pe-
Ypok u3yvyeHus1 ¥ NEPBUYHOTO MPOIYKTUBHBIHN (OTI-
3aKpernJieHns 3HAHUI peneneHus 1 MmoHsl-

THUS), YACTUYHO-

MMOMCKOBBIH (paboTa ¢

naparpagoM yyeOHu-

Ka).

[TpoucxoxaeHne yenoneka (5 4acoB)

17. | IlonoxeHue 4enoBeKka B CUCTEME Cucremaruka yenoBeka. Jlokazarens- | BepOanwpubie (Oecena- | 3apucoBarb cxe- | Ha Oymax- | §17-

KUBOTHOTO MUPA CTBA KUBOTHOTO MPOUCXOKACHHS Ue- | OOCYXKJICHHE), Ha- MY TOJIOKCHHS HOM Hocu- | 18
JIOBEKa. TN IHbIe (M3yueHue YyeJloBeKa B CUC- | Tene




YPpok usyuyeHusi U NepBUYHOTO
3aKpervieHus1 3HAHU

WTIOCTpaLuii), pe-
MIPOYKTUBHBIN (OTI-
pelneneHus 1 moHsi-
THS ), YACTHYIHO-
MOVCKOBBIN (paboTa ¢
naparpadom yueOHH-
Ka).

TEMEC )KUBOTHOT'O
MHUpa

18.

OTansl OBOJJIIOIIMH YCJIIOBCKA.

KomOuHMpoBaHHBI yPOK

OCHOBHBIE XapaKTECPUCTHUKU ITaparmn-
TCKOB, IPHUOIIUTCKOB, IIMTCKAHTPOIIOB,
CHUHAHTPOIIOB, HCAHACPTAJIBILECB, KPO-
MAaHBbOHIICB.

Bepb6anbhbie (Oecena-
obcyxeHue), Ha-
IS THBIC (M3YYCHHE
WJUTFOCTpAIIHii), pe-
NPOJAYKTHBHBIH (OI1-
peIeNCHMS | TTOHS-
THS ), YACTHYHO-
MMOUCKOBBIH (paboTa ¢
naparpadom yueOHH-
Ka).

3anoJHuTh Ta0-
JHILY

Ha 6ymax-
HOM HOCH-
Tene

§19

19.

buonornyeckue u  couualbHbIE
(akTOpbI BOJIOLUY YETIOBEKA.

KomOununpoBannblii ypok

buonornueckue u conuanbHBIC IBHU-
KYIIHUE CUJIbI aHTPOIIOTCHE3A.

Bep6anbhbie (Oecena-
o0cyxJeHue), Ha-
TIsHbIE (M3yUeHue
WJUTIOCTpAIIHii), pe-
MPOIYKTUBHBIHN (OTI-
peleneHus 1 MoHsl-
THS), YACTUYHO-
MMOUCKOBBIH (paboTa ¢
naparpagoM yyeOHu-
Ka).

3apucoBKa CXEMbl
(hakTOpOB HBO-
JIOLIMM Y€JIO0BEKa

Ha 6ymax-
HOM HOCH-
Tene

§18-
19

20.

UYenoseyeckue pacsl.
KomOuHuMpoBaHHBIi yPOK

PacoBrle OTJINYUA, KPDUTUKA paCOBOﬁ
TCOPHHU U COUMATIBHOI'O I1apBUHU3MA.

Bepbanwhubie (6ecena-
0o0cyxIeHue), Ha-
TIIHBIC (M3yUeHue
WJUTFOCTpAIIHiL), pe-
MPOIYKTUBHBIHN (OTI-
peleeHHS | TTOHS-
THUS), YACTUYHO-
MMOMCKOBBIH (paboTa ¢
naparpagom yyeOHu-
Ka).

Haspisats paco-
BbI€ OTJINYUSA U
WX IPUYMHBI

YcTHBIN
OTBET

§20,
MTOBTO
pHUTH
§14-
20




21 | Obobmaronuit ypok VYyamuecs: 10JDKHBI 3HaTh U YMETh [TpakTudeckue (BbI- Tect N2 Ha 6ymax-
«Pa3BuTHe x1U3HU Ha 3emie» O00BSICHUTH BO3MOXKHBIE CIIOCOOBI BO3- | MOJHEHHE 3aJlaHUI «Pa3BuTHe )KM3- | HOM HOCH-
Tect No2 «Pa3BuTHe KH3HH HA HUKHOBEHUS M Pa3BUTHS KU3HHU HA KOHTPOJIBHOT'O Cpe3a). | HU Ha 3emuie» Tene
3emuie» 3emJie, 0COOEHHOCTH aHTPOIIOTeHe3a

YeJI0BeKa, KaK HCTOPUYECKOTO MpPo-
KomOuHMpoOBaHHBII YPOK 11€CCa HBOJIFOLIMOHHBIX U3MEHEHUMN.
Ikocucremsl (13 yacoB)
Jkosiornueckne gpaxkropsl (3 yaca)
22. | OpranusM u cpea. DKoJIoruye- [IpenMer u MeToapl 3KoNOTHH, e€ 3a- | BepbanbpHbie (Oeceqa- | 3amodHUTH Tab- Ha oymax- | §21
ckue (haKTopbl Jla4d, OTpaciii U 3HaYCHHUE. o0cyxeHue), Ha- JUILY HOM HOCH-
I Hble (M3yuyeHue Tene
KoMmOunHnpoBaHHbIii yPOK WJUTFOCTPAIIHi ), pe-
IPOJAYKTUBHBIN (OII-
peneneHus v MoHs-
THUS), YACTUYHO-
MMOMCKOBBIH (paboTa ¢
naparpadom yueOHH-
Ka).
23. | AbnoTtndeckue GaKTOpbI CPeIbl Cpena oburanus, onotnueckue gak- | BepOanbubie (Oecena- | 3apucoBath cxe- | Ha Oymax- | §22
TOpBI, A0MOTUYECKHE U aHTPOTIOT€H- o0cyxeHue), Ha- My «AbuoTtuue- HOM HOCH-
KomOunupoBaHHbIii ypok Hble (DAKTOPBI, ONTUMAIBHBIN U IMMU- | TISAHBIE (U3yUEHHE ckue (akTopbl Tene
TUPYIOUINI (paKTop, 3aKOH MUHUMYMa, | MILTIOCTPAIUi), pe- cpeab»
TOJIEPAHTHOCT. MPOJAYKTUBHBIN (OII-
AnanTanuu OpraHU3MOB K U3MEHEHU- | PeIeNIeHUs U TIOHSI-
SIM OCBEHIEHHOCTH, TEMIIEPATYPHI U THS), 9aCTUIHO-
BJIAYKHOCTH. MOMCKOBBIN (paboTa ¢
naparpadom yueOHU-
Ka).
24. | buornueckue (HaKTOPHI CPEIbL. Mectooburtanue, 3xkojiorudeckas Hiu- | BepOanpabie (Oecena- | 3apucoBath cxe- | Ha Oymax- | §23
118, HeUTpaITu3M, aMeHCaITU3M, KOM- o0cyx/ieHue), Ha- My «broTnueckue | HOM HOCH-
KomOuHuMpoBaHHBIi YPOK MEHCaJIN3M, NpoTOKoomnepanus. My- IS THBIE (M3YYCHHE (bakTOphI cpenply | TEe

TyaJu3M, XUIIHUIECTBO, CHMOHO3,
Mapa3uTh3M, KOHKYPESHITHSI.

WTIOCTpALuii), pe-
MPOJAYKTUBHBIN (OII-
peleneHus 1 MoHs-
THS), YACTHYIHO-
MOUCKOBBIN (paboTta ¢
naparpadom yueOHu-




| ka).

CrtpykTypa skocucteM (4 vaca)

25.

CTpyKTypa SKOCUCTEM.

YPpok usyueHnusi U HePBUYHOTO
3aKpervieHus1 3HAHU I

buoneHos u sxocucrema, HICKyCCTBEH-
HBIC U €CTECTBEHHBIE COOOIIECTBA.
ABTOTpO(BL, TETEPOTPOPEI, MPOIY-
LEHTHI, KOHCYMEHTBI, PEIyIICHTHI.

BepOanbhbie (Oecena-
00CyXIeHHE), Ha-
[JIsSIIHbIE (M3yYEeHHE
WJUTFOCTpAIIHi ), pe-
IIPOAYKTUBHBIN (OII-
peneneHus v MoHs-
THUS), YACTUYHO-
MMOMCKOBBIH (paboTa ¢
naparpadom yueOHH-
Ka).

3apucoBKa JIOTH-
YeCKOU CXEMBI I10
TEMe ypoKa

Ha Gymax-
HOM HOCH-
Tene

§24

26.

[Tuweskie cBs3u. KpyroBopot Be-
LIECTB U YHEPTUHU B SKOCUCTEMAX.

Ypox u3ydeHusi u NepBUIHOIO
3aKpervieHus: 3HAHU I

IInmieBrIe 1IETTH B CETH, DKOJIOTHYE-
ckue nupaMuibl. KpyroBopoTsl Beliie-
CTBA M YHEPTUU B IKOCHCTEME.

Bepbanbhbie (becena-
o0cyxeHue), Ha-

I HblE (M3yueHue
WJUTFOCTPAIIHi ), pe-
IPOJAYKTUBHBIN (OII-
pelieneHus 1 MoHs-
THUS), YACTUYHO-
MOUCKOBBIN (paboTa ¢
naparpadom yuyeOHU-
Ka).

3anucaTh He-
CKOJIBKO ~TIpHUMe-
pOB IHILEBOM Iie-
MOYKH

Ha 0ymax-
HOM HOCH-
Tene

§25

27.

[IpyrynHBl YCTOMYUBOCTH U CMEHBI
JKOCHUCTEM.

YPpok u3ydeHusi M NIEPBUYHOIO
3aKpervieHus: 3HAHU I

Cykueccusi, TUIIBI CYKLIECCUHM U UX
MIPUYHHBI.

HckyccTBenHbIe cO00IIIECTBA, UX OT-
JIMYUS OT €CTECTBEHHBIX.

BepbanbHbie (becena-
oOcyxeHue), Ha-
rIIsHbIE (M3yueHue
WIITIOCTpAIHii), pe-
MPOJAYKTUBHBIN (OII-
peleneHus 1 MoHs-
THS), YACTUYHO-
MOUCKOBBIN (paboTta ¢
naparpadom yueOHu-
Ka).

Hassate npuun-
Hbl YCTOMYHUBOCTH
JKOCUCTEM

VYcTHBIN
OTBET

§26

28.

Bnngaue denmoBexka Ha DKOCHCTE-
MBI.

IIpakTnyeckas padora Nel
«PenieHuEe DHKOJOTHYECKHX 3a-

OxpaHa npupobl, THUIBI 3arPSI3HEHUS
OKpy»Karolen cpeasl. [Ipuémsl pa-
LUOHAJILHOTO MPUPOONOJIB30BAHHS.

Bepbanbhbie (becena-
oOcyxaeHue), Ha-
IS THBIE (M3YYCHHE
WJUTIOCTpALHii), Ipak-
TUYECKHE (BBITIOJTHE-

IIpakTHyeckasn
padora Nel
«Pemenue 3Ko-
JIOTHYECKUX 3a-
Aa4»

Ha 6ymax-
HOM HOCH-
Tene

§27




Jau»

Ypok u3ydyeHHs] M TNEPBHYHOIO
3aKpernJieHus1 3SHAHU

HUE [IPaKTUYECKON
paboThI).

Buocdepa — rmobanpHast sxocucrema (2 yaca)

29. | buocepa — rnobanpHas 3KOCH- buocdepa, e€ rpanunpl, nonsTue xxu- | BepOansubie (Oecena- | Ha3BaTh rpaHuiisl | Y CTHBIH §28
cTeMa. BOTI'O BellecTBa U bruomaccel. ['eoxu- o0cyxieHue), Ha- o6uocdepsl OTBET
MUYeCcKHe (PYHKIIMH KUBOTO BEILIECTBA | TTISAHBIC (U3yUCHHE
Ypok u3y4yeHHs U TIEPBHYHOIO B Onocdepe. WLTIOCTpAIHii), pe-
3aKpervieHus1 3HAHU I MPOJIYKTUBHBIHN (OII-
pelneneHus 1 moHsi-
THS ), YACTHYIHO-
MMOUCKOBBIH (paboTa ¢
naparpadom yueOHH-
Ka).
30. | Poap *KUBBIX OPraHU3MOB B OMO- CaoiicTBa 1 pyHKIIMH KUBOTO Belle- | BepOanbublie (Oecena- | Oxapakrepuso- YcTHbIi §29
cdepe. O6006maromuUii ypoxK. cTBa B Ouocdepe. buorennast murpa- | o0Cy X aeHHUE), HA- BaTh 3HAUCHHUE OTBET
1Ms aTOMOB. buonornyeckuit Kpyro- | rasaHble (U3yYeHHE KUBOTHBIX U pac-
KomOununpoBannblii ypok BOPOT, KaK HEOOXOMMOE YCIIOBHSI WJUTFOCTpAIIHiL), pe- TeHui B Onocde-
CYLIECTBOBaHMS U (HYHKIIMOHUPOBA- MPOIYKTUBHBIHN (OII- pe
Hus 6uocgepsl. pEeAeIIeHNs U TOHS-
THS), YACTUYHO-
MMOUCKOBBIH (paboTa ¢
naparpagoM yyeOHu-
Ka).
buocdepa u yenosek (4 yaca)
31. | buocdepa u JeIoBeK. DBosrorus ouocdepsl: TexHochepa u | Bepbanbubie (Oecema- | OxapakTepu3o- YcTHBIH §30
HooCdepa. o0cyx/ieHue), Ha- BaTh 3HAUCHUE OTBET
KomMOuHMpoBaHHBIi yPOK OcHoBHbIE POOJIEMBI YEJIOBEUECTBA U | TS AHBIE (U3yUEHHE yesioBeKa B OMo-
ouocdepa. WJLTIOCTpAIHii), pe- chepe
MPOJAYKTUBHBIN (OII-
peleneHus 1 MoHs-
THS), YACTUYHO-
MOUCKOBBIN (paboTa ¢
naparpadom yueOHH-
Ka).
32. | OCHOBHBIC DJKOJIOTHYECKHE TIPO- Cnioco0b! TPOGUITAKTUKHI W UCTIPAB- Bep6anbubie (6ecena- | [lpemmoxuts me- | YCTHBIN §31-




ONeMBbl COBPEMEHHOCTH, MYTH HUX JICHUS TTI00aJIbHBIX aHTPOIIOT€HHBIX o0cyxieHue), Ha- PBI IO COXpaHe- OTBET 32,
perieHusl. n3mMeHeHui B 6uocdepe. Coxpanenue | risaHbie (M3ydeHUE HUIO OMOpa3HO- MTOBTO
Oropa3zHooOpaswsl. WJUTIOCTpAIIUil), pe- obpasust BTO-
YPpok u3yuyeHusi U IEPBUYHOTO 3anoBeIHUKY U 3aKa3HUKH Poccuu. MPOJIYKTUBHBIHN (OII- pHUTH
3aKpeIvieHus1 3SHAHU I peaeneHus 1 moHs- §21-
THS ), YACTUIHO- 32
MOWCKOBBIN (paboTa ¢
naparpadom yueOHH-
Ka).

33. | Ponw Guonorum B Oymymiem. [ToBTOpenue u 06061menue 3uanuii o | [IpakTuueckue (Bbi- Tect Ne3 Ha 6ymax- | IloBTo
Tect Ne3 «kocucremar B3aMMOJICHICTBUH YEJIOBEKA U J)KUBBIX | ITIOJHEHUE 3aJaHU «IKocHCTEMA HOM HOCHU- | PUTh
KomOunHupoBaHHBII YPOK OpPraHu3MOB Ha 3eMIIe. KOHTPOJIBHOTO CPe3a). Tene TJIaBBI

1-3

34. | 3axmoueHue [TpakTueckue (BbI- Hrorosbrii Tect | Ha OGymax-

Ypok 000011eHNSsI, KOHTPOJIA, MOJIHEHHE 3aJaHuI HOM HOCH-
OLIEHKH U KOPPeKIHH 3HAHUI KOHTPOJILHOTO Cpe3a). Tene

Pe3epBHoe Bpems 1 yac
Tecr — 3

JlabopaTopHbie padoTsI - 3
IIpakTnyeckue padornl — 1




