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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yuebHOTO Tipeamera «buomorus» mius 10 — 11 xmaccos
COCTaBJICHA Ha OCHOBE CJICTYIONTUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepansHoro 3aKoHa «O06 obpazoBanuu B Poccutickoit denepannmy,

2. TpeboBanuii K pe3ylbTaTaM OCBOCHHS (QeaepaibHOl 00pa3oBaTelIbHON
nporpammbl cpeaHero oomero oopaszopanus (DOOII COQO), nmpeacTaBieHHBIX B
®denepanbHOM TOCYapcTBEHHOM oOpasoBarenbHOM cranaapte COQO, ¢ yuérom
Konuenuuu npenoaaBanusi yueOHoro npeamera «buosorus» B 00pa3oBaTesbHbBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
o0Opa3oBarebHbIE TPOrPAMMBI;

3. OcHoBHBIX TosIO)KeHn «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi

Oenepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.);

4. Yuebnoro miana MBOY «KapcoBaiickasi cpeHsisi KoJiay;

5. IIporpammel Bocniutannst MbOY «KapcoBaiickas cpeHsst IKOIay.

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYI0 OCHOBY s
OTpeeNeHUs] MOIX0J0B K (OPMUPOBAHUIO COJACPKAHUS Y4eOHOTO MpeaMera
«buonorus» cocraBuiM: KoHuenTyainbHble mnojoxeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIei, CcoJepKaHUsl, pE3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMIA K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENIX U
NPUHIIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJIOKEHUS O
cnenupuke OMOJIOTHH, €€ 3HAYCHUHU B MMO3HAHUH KUBOM MPUPOJIBI U 00ECIICYEHU N
CYILIECTBOBAHMS YeJIoBeuecKoro obrnecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSM,
ompe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Owuonoruu [aéT TPEACTABICHHE O MeNsix, o0 oOmen
CcTparerud OOydYeHHs, BOCHUTAHUS ¢ PA3BUTHUS OOYyYalOUIUXCS CpEeACTBAMU
yueOHoro mipeamera «buonorus», omnpenenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeiesieHne Mo pazjelaM ¢ TeMaMm,
PEKOMEHIyeMYIO TOCJIEI0BATEIFHOCTh U3YUYEHHUsI YUYeOHOr0 Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 0OpPa30BaTEIBLHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImuXCs.

B nporpamme mno OuONOTMM Tak)Ke YUMUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOU
NEeATETbHOCTH/YIEOHBIX JEHCTBUI OOYYaIOMIMXCS TI0 OCBOCHHMIO COJACPIKAHUSA
OMOJIOTUYECKOTO 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaTn30BaH
MPUHITUIT TPEEMCTBEHHOCTH B WM3yYCHHMHM OuoJjioruu, Ojarogaps 4ueMy B HeH
MPOCMATPUBAETCS]  HAIMpPaBICHHOCTh HA pPa3BUTHE 3HAHWM, CBSA3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBINIJICHUS, MPECTABICHUN O 3J0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXKAaIOIIeW MPUPOTHON Cpele.



[ToaTomy Hapsiy ¢ M3y4eHHEM OOIIEOMOIOTHYCCKUX TCOPHH, a TakKe 3HAHHM O
CTPOCHHMH KHBBIX CHCTEM PA3HOI'O paHIa M CYIIHOCTH OCHOBHBIX HMPOTCKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe IO OHMOJIOIMH Y/EJICHO BHHUMAaHHE HCIIOJIb30BAHHUIO
HOJYYCHHBIX 3HAHMM B IMMOBCEAHEBHOW JKU3HM IS PEIICHHS MPUKIIATHBIX 33134, B
TOM YHCje: NpOGUIAKTHKHA HACJIEICTBEHHBIX 3a00JIeBaHHUN YeIIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUSA JKOJIOTUYECKHU
11CJIECO00Pa3HOro IMOBEACHUS B OKPY)KAIOIIEeH MPUPOJHOW Cpelae, aHajau3a
BJIMSIHUSL XO3SHCTBEHHON JEATEILHOCTH YEJOBEKAa Ha COCTOSHHE IMPHUPOAHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJIICHHUE BHUMAHHMS K MPUKIIATHON HAIIPaBICHHOCTH
y4eOHOro npeamera «BbHOIOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00eCICUCHHUS
YCIOBHUH JIJISL PEIICHUsT OJJHOM M3 aKTyallbHbIX 3aja4 IIKOJbHOT0 OHMOJOTrHYeCKOro
oOpa3oBaHMs, KOTopas Inpeanojaract (OpPMHUPOBAaHHE y  OOYYarOIIMXCS
CIIOCOOHOCTH aJalTHPOBAaThCA K M3MCHEHHSIM IHHAMUYHO pPa3BUBAIOLICIOCS
COBPEMEHHOr'0 MHpa.

buonoruss Ha ypoBHE cpeaHero oOIIero 0oOpa30BaHUS 3aHUMACT BaKHOE
mecto. OHa oOecrieunBaeT (GopMHUpOBaHUE y OOYYAIOIIUXCS TPEICTABICHUH O
HAyYHOW KapTHHE MHUpa, PacIIUpseT U 0000IIaeT 3HAHUSA O JKHMBOHW IpHpoje, eé
OTJIMYUTCIIBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alldd M 3BOJIIOIUH, CO31aéT
yCIIOBHUS  JUJIA:  TIO3HAHWS  3aKOHOB  JKMBOM  NPUPOJBLI,  (OPMHPOBAHUS
(YHKIIMOHAJIBPHOM TI'PaMOTHOCTH, HABBIKOB 3JI0POBOTO W 0Oe30macHOro oobpasa
YKU3HH, YKOJIOTHYCCKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHUS K JKHUBOW IIPHPOJIC
U YEIIOBEKY.

BombIoe 3HaueHNE OMOJIOTHS HMEET TaKXKE JJIS PEHICHUS BOCIIUTATCIbHBIX U
pa3BUBAIOINMX  3a7a4  CPEJAHEro  OOIIero  oOpa3oBaHUsSA,  COLMAIU3AIMH
oOyuarornuxcs. M3ydeHue Omosiornu oOecrieyuBaeT YCIOBHS U1 (POpMUPOBaHUS
WHTCJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX M  HWH(GOPMAIMOHHBIX HABBIKOB,
ACTETUYCCKON KYJIBTYPBI, CIIOCOOCTBYST HHTCTpAllid OHOJOTHYCCKHX 3HAHHH C
IIPEICTABIICHUSMH M3 JIPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIC TOJIOKCHHUS O IPCAHA3HAYCHUU Y4YSOHOro MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS OIPEACICHUS IOAXOAOB K OTOOpY U
CTPYKTYPHUPOBAHHMIO €r0 COJCP)KAaHMS, MPEIACTABICHHOIO B MPOTrpaMMe II0
OHOJIOTHH.

Cés13b ¢ npoepammou 860CnUMAaHUsL

Peanuzanus negarorndeckuMu pabOTHUKAMHU BOCHUTATENBHOIO MOTEHLIHAANA
YPOKOB MaTeMaTHKHU MPEANOAraeT Caeayolee:

- YCTAHOBJICHHE JOBEPUTENbHBIX OTHOLIEHUH MEXIy MeIarornyecKum
paOOTHUKOM U OOYYAIOMIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUSITHIO
oOydaromuMucss  TpeOOBaHMI W  MpochO  MEAaroruyeckoro  pabOTHHKA,
NPUBJICUCHUIO WX BHUMaHMUS K OOCyXJaeMod Ha ypoke uHOpMaIu,
aKTUBHU3AIIMU TTO3HABATEIILHOMN JCSATEIbHOCTH;

- moOy>kIeHre oOyJarommxcsi coOM0IaTh Ha YPOKE OOMIECTPUHSITHIE HOPMBI
MOBEJICHUS, MPaBUJIa OOIIEHUS CO CTApIIMMU (TIEIarorHYeCKUMHU PaOOTHUKAMU) U
CBepCTHUKaMH  (OOy4aromUMHCS), TPUHIUNBI y4eOHOW  JUCIUIUIMHBI U
caMOOpTraHU3allnu;

- TPUBJICUYCHHE BHUMAHMUS OOYYAIONIUXCS K IIEHHOCTHOMY AaCHEKTy
U3y4aeMbIX Ha YpoKax SIBJICHUH, OpraHu3alus ux padoThl C MOJy4yaeMOM Ha YpOKe
COLIMAJIBHO 3HAaYuMONl HHOpManued — WHHUIMUPOBAHUE €€ OOCYXKIEHUs,
BBICKa3bIBaHUSI 00YYAIOIIMMHUCS CBOETO MHEHUS 110 €€ TOBOJY, BHIPAOOTKH CBOETO
K HE OTHOILICHHS,



- HCIIOJIb30BAHUE BOCHUTATENBHBIX BO3MOXKHOCTEH Coepx aHHus y4eOHOro
mpeaMera uepe3 JAEMOHCTPAlUi0 O0yYaloIMMCS MNPUMEPOB OTBETCTBEHHOTO,
IPaXXTaHCKOTO TOBEACHMS, MPOSIBICHUS YEIOBEKOIIOOUS M JT0OpOCEpIACUHOCTH,
yepe3 MoaA0Op COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHS, 3a4ay AJsl pelIeHHs,
POOJIEMHBIX CUTYallUi A7l OOCY>KICHHS B KJIacce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTHBHBIX (HOpPM PabOTHI ¢ 00yUYaIOLUTUMUCS:
MHTEJUICKTYaJbHBIX ~ UTP, CTUMYJIUPYIOIIMX [O3HABATEIbHYI0  MOTHBAILHUIO
o0yYaromuxcsi; AUJAKTHYECKOTO Tearpa, TAe IOJIy4YCHHbIe Ha YpPOKe 3HaHHS
OOBITPHIBAIOTCS B TEaTPAIbHBIX IIOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE MdafoT
00y4aromuMcsi BO3MOXKHOCTh TPHUOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO
AMajora; TpynmnoBoi paboThl WK paboThl B Mapax, KOTOpbIE ydaT KOMaHIHOW
paboTe U B3aUMOJCHCTBUIO C IPYTHUMHU AETbMU;

- BKJIIOYEHUE B YPOK HIPOBBIX IMPOLEAYP, KOTOPbIE MOMOTAIOT MOAIEPKaTh
MOTHBAIIMIO OOYYaIOUMXCAd K TMOJMYYCHHIO 3HAHUM, HaJa)XKUBAHUIO MO3UTHUBHBIX
MEXJINYHOCTHBIX ~ OTHONIEHWH B  KJacce, IOMOTAIOT  YCTaHOBIICHHUIO
no00poxkenaTeIpHON aTMOc(ephl BO BpeMsl YPOKa;

- opranu3zanus medcTBa MOTUBHPOBAHHBIX U APYAUPOBAHHBIX 00yUYaIONTNXCS
HaJ WX HEYCIEBAIOIUMHU OJHOKJIACCHUKAMU, JAIOIIET0 UM COLMAIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3AaUMHOW TTOMOIIIH;

- VHULUMUPOBAHHME U TOJAEPKKAa HCCIEI0BATEIbCKON JAESTENbHOCTU
oOydarolmuxcsi B paMKax peajl3allud HWMU HHIUBUAYAIbHBIX U TPYMIOBBIX
UCCIIEIOBATEIbCKUX  IPOEKTOB, YTO JacT OOydYarolMMCS  BO3MOKHOCTb
OpUOOPECTH HABBIKM CaMOCTOSITEJIBHOTO PEILEHUS TEOPETUYECKOW IpOoOJIeMBbl,
reHEepUupoOBaHus U 0QOPMIICHHSI COOCTBEHHBIX MJIEH, YBAKUTEIBHOIO OTHOLICHUS K
qyKUM uaesM, OoQOpMIICHHBIM B paboTax JApyrux HCCIeoBaTeNlel, HaBbIK
MyOIMYHOTO BBICTYIUICHUS NIEpe]] ay ITMTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHUS
CBOEH TOYKH 3PEHUS.

Ot60p coxepkanus ydeOHoro mpeamera «buonorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C TMO3UIMK KyJIbTYpOCOOOpPa3HOTO TMOJAX0/ia, B COOTBETCTBUH C
KOTOPBIM OOy4aroIuecs: MOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMPECISIONIME aJIeKBAaTHOE TMOBEJICHUE
YesoBeKa B OKPYJKaroIlIed MPUPOJAHOM cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KU3HU M TPAKTHYECKON AesTenbHOCTU. Oco00€ MECTO B ATOW CHCTEME 3HAaHH
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy)KaT OCHOBOM /it (POPMHUPOBAHUS
IIPEJACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  TyMaHH3alUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypuUpOBaHUE COJACpKaHUS YYEOHOr0 Marepuaia B MporpamMme Io
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAUCHUS 3HAHUNA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKMBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alUU U
ABOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIICIYIOIIME COJECPKATENbHbBIE TUHUN: «bHOJIOTUs Kak Hayka. MeTosl
HAay4YHOTO To3HaHU», «KieTka kak Ouonormyeckas cucteMayn, «OpraHus3Mm Kak
Oouonornyeckast cucrema», «CrucreMa M MHOTOOOpasve OPraHUYECKOTO MUY,
«IBOJIIOIMS dKUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTHY.



Llenp m3yuenus ydeOHOTO Tpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHHE  OOYyYaIOUUMHUCS 3HAHUAMH O  CTPYKTYPHO-(OYHKIIMOHAIHHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W TPHOOpeTeHHEe YMEHUH
UCTIONB30BaTh ITH 3HAHMS JJII TPAMOTHBIX JEHCTBHII B OTHOIICHHWH OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HECHHBIX MTPOOIIEM.

JlocTkeHne 1ieny u3ydeHus: yaeOHoro npeamera «buosorus» Ha 6a3oBOM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONTNX 3a/1a4:

OCBOGHHE OOYYAIONTUMUCS CHCTEMBbl 3HAHUN O OMOJOTHYECKHX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOU
s (GOpMHUPOBAHMSI TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAy4YHOTO TO3HAHMSI, CTPOSHUH, MHOT000pa3u U OCOOCHHOCTSIX YKUBBIX
CUCTEM Pa3HOTO YPOBHsS OpPTaHM3AIINH, BHIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH,

dopMupoBaHrHe y OOYYAIOIIUXCS TO3HABATEIBHBIX, HWHTCIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpollecce aHaiIM3a JaHHBIX O IMYTSIX Pa3BUTUSA B
OWOJIOTHHM HAy4YHBIX B3TJISAO0B, UACH W TOIXOJOB K HM3YyYEHHUIO >KHBBIX CHCTEM
pPa3HOTO YPOBHS OpraHHU3aIliH;

CTaHOBJICHHE Yy oOOyd4arommxcs oOOIIel KyJIbTyphl, (YHKIIMOHATHHOU
T'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OICHUBATH SBJICHUS OKPY>KAFOIIIETO
MHUpa KMBOW MPHUPOJIbI HAa OCHOBAaHWUM 3HAHWA W OIBITa, TOJYyYEHHBIX TIPH
U3y4eHUU OMOJIOTHH;

dopmMupoBaHne y OOydYAOIIUXCS YMEHHHA WIUTFOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYECKOW JCSITETLHOCTH YEJOBEKAa, PAa3BUTHU
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCTIMTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KHBOU
IIPUPOTBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUST D TUICCKUX
HOPM TIpY TIPOBEJICHUH OMOJIOTUICCKUX MCCIICIOBAHUIA;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUN JJIS TIOBBIIICHHUS YPOBHS
9KOJIOTHYECKOH KYJIBTYPBI, 1715 JOPMUPOBAHHUS HAYIHOTO MUPOBO33PEHHUS,

NPUMEHEHUE IPHOOPCTEHHBIX 3HAHUH M YMEHHIi B IIOBCEAHCBHOM XHU3HU IS
OIICHKH TIOCJICICTBUN CBOCH JESITEITLHOCTH 10 OTHOIICHUIO K OKpPY’KaoIIeh cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COONIOACHHE Mep MNPODUITAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero obmero oOpasoBanus «bwosnorus», uzydaemas Ha
0a30BOM YypOBHE, SIBIISIETCS O0S3aTEIbHBIM YUYCOHBIM TPEAMETOM, BXOISIINM B
COCTaB MpeIMeTHOM 0071acTi « ECTeCTBEHHO-HAYYHBIE TIPEIMETHD).

Jiist u3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeiHEro o01ero 0opa3oBaHus
orBonutcsa 68 yacon: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34
yaca (1 gac B Henemio).

COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pustocodueit, ITUKOM, ICTETUKON U MPABOM.
Ponr Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OHOJIOTMYECKUX HAYK.

MeTopl TO3HAHMS KUBOUM TPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, ONTUCaHuE,
U3MepeHne, KiaccupuKaius, MOACIUPOBAHUE, CTAaTUCTHYECKas oOpaboTka
JAHHBIX ).

JdemoHcTpanuu:



[Toptpetsrl: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBD.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[Ipaktuueckas pabotaNe 1. «Mcmonp30BaHHE pa3IUYHBIX METOAOB MpHU
U3YYEHUH OUOTOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMs.

XuBble crucTembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. Otinune
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHUCTEM U X pPa3HOOOpa3ue. YpOBHU OpraHU3alUU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHMOTe0IeHOTHYECKHUH ), OMOChEpHBII.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
KUBOU MPUPOIBD.

Oo6opynoanue: mojenb MmoJiekyibl JJHK.

Tema 3. XumMmn4yeckuii cOCTaB U CTPOEHHUE KJIETKH.

XHWMUYECKHN COCTaB KIETKA. XHMHYECKHE DSJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMM BOABI M MUHEpalIbHbIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u crpoeHne OenKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTBI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYphl O€IKOBOM MOJIeKYyJbl (NIepBUYHAS, BTOpUYHAs, TpPETHYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUU OETKOB.

®epmeHTHl — Ouojornyeckue Karamuszatopbl. CrTpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenuduyHocTth. Kodepmentsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.

VYrineBonapl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KCUpu003a),
aucaxapuabel - (caxaposa, JaKTo3a) U IMoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1eJUTI0J103a). bronmornueckrue GyHKIIMK YTIIE€BOIOB.

Jlumuapl:  Tpuraunepunbl, Qocdomunuasl, crepounsl. [wapoduasHO-
rupodoOHbIle  cBoicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHeHUE
yIIEBOA0B, OCJIKOB U JIMITHIOB KaK UCTOUHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK wu PHK. Hykneoruaer — MoHOMEpSHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Buasr PHK. AT®: ctpoenne u hpyHKIUM.

[uronorus — Hayka o kietke. KiietouHast Teopusi — IpuMep B3aUMOICHCTBUSA
uzei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUECHUS KICTKU.

Krnerka kak menoctHas >xuBasi cucremMa. OOmme MpPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi mMemMOpana, mosiekynbl JJHK kak renerwueckuii ammapar,
cuUcTeMa CUHTe3a Oerka.

Tunel KJIETOK: dyKapuoTUyeckass U Tmpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoThuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKOW KIIETKH. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAIMKC, UX
¢bynkuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u pyHkIuu. [{uTommasma u eé
opranounbl. OnmHomemOpannble opraHouabl kietku: JIIC, ammapat [onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOW[IbI KIIETKU: MUTOXOHJPUH, IIJIACTUJIBI.
[Ipoucxoxaenne MHUTOXOHIpUN u 1actun. Buasl tmactun. HememOpanHbIe
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, ILEHTPUOJIH, PECHUYKH,
KIyTUKA. QyHKIIUU OPraHOMI0B KIIETKU. BKitoueHus.



SAnpo — perynaropHbslid 1IeHTp KieTku. CTpoeHue sjpa: siaiepHas 000J0uKa,
KapHOILIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacripefeneHue XUMUYECKMX JJIEMEHTOB B HEXUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmuupbl u cxemsl: «llepuoguueckas TaOiaUIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BoAb», «brocunres 6enka», «CTpoeHue MOIEKYJIIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHue mosekysbl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKN»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TMPOKAPUOTUYECKON KIIETKH,
«CtpoeHue sAqpa KIETKn», « Y TIeBOAbD, «JIMmuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE [JIsi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopHass pabora Ne 1. «lM3yueHne KaTaJUTHUYECKONM aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajlasbl).

JlabopatopHass pabora Ne 2. «M3ydeHue CTpOeHHUSI KJIETOK pPACTECHUI,
KUBOTHBIX U OaKTEpHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIMCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, Wik MeTadoIu3M. AcCUMUIAIUA (TUIaCTUYECKUT OOMEH) U
JTUCCUMUJISIIUS  (SHEPTeTUYeCKHii OOMEH) — JIBE€ CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPrUU B TMOHUMAHUU
MeTabou3ma.

Tumnbl oOMeHa BeliecTB: aBTOTpOdHBIA U rerepoTpodHbIii. Posb ¢pepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dortocunte3. CBeroBas u TeMmHOBass ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqsl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEMOCHUHTE3UPYIOINe OaKTepru. 3HAUCHUE XEeMOCHHTE3a JIJIs
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMEeH B KIeTKe. PacierieHue BeliecTB, BBIICICHUE U
AKKyMYJUPOBaHHE JHEPrud B KJIETKE. OTambl HSHEPreTHUYEeCKOro OOMeEHa.
I'mukomus. bpoxenune m ero Buuabl. KHCIOpOOHOE OKHMCIIEHUE, WM KIETOYHOE
IbIXaHUE. OxkucnurensHOe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUICCKOro OOMEHa.

Peakumm marpuynoro cuHTe3a. [‘eHermueckas wuHbopmanus u JHK.
Peanuzanus renernyeckod MHpOpManuu B KIETKE. [ €HETUYECKHM KOJ M €ro
cBoiictBa. Tpanckpumnus — marpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchuanuud. KopupoBaHwe aMUHOKHUCIOT. Ponbs pubocoMm B
OuocuHTe3e Oernka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnn pacTteHmii, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummynoaeduiuta yenoeka (BMY) — Bo3oymutens CIIM/la.
OOparHast ~ TpaHCKpuIllUs, peBepraza W  uHTerpaza. lIpodunakruxa
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIM.

JdemoHcTpanuu:



[Toptpetsl: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutaHus», «Merabonuzm», «MUTOXOHAPUS,
«JHepretuueckuit oomen», «Xmopomiacty, «Potocunrted», «Ctpoenne JIHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuit Komy,
«Bupyco», «bakrepuodarn», «CtpoeHue u xku3HeHHbIA 1uka Bupyca CIIM/a,
0aktepuodaray, «Pemmukarus JJHK».

Oo6opynosanue: moxaenu-antuimkanuu «Yasoenue JIHK u tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1UKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH Ha0Op — KapUOTHII.
JAnionaHeli YW TAIUIOMJIHBIM  XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{utomornuyeckne OCHOBBI PA3MHOKEHHS W  WHIMBUAYaJbHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. lIpoueccel, nmpoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

dopMbI pa3MHOXKEHHsI OpraHU3MOB: Oecrionoe U mojoBoe. Buabl 6ecronoro
Pa3sMHOXEHUSA: JICJICHUE HAJABOE, II0YKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHMPOBaHUE
OPTraHU3MOB, €T0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun menoza. Ilpoueccsl, MPOUCXOAIINE HA CTagusX MeEWo3a.
IToBenenne xpomocoM B Meiro3e. Kpoccunrosep. buonormueckuii cmbicii U
3HaYCHHUE MEN03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CIepMaro30u, SIMIEKIETKa) — CIepMaTOoreHe3 M OBOTIEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CrepMaro3ousoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPUOHAIBHOTO Pa3BUTHSA Yy TO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorene3. lloctamOpuonanbHOE pazButue. TuIb
NOCTAIMOPUOHAIIBHOTO Pa3BUTHUS: TMPsAMOE, HempsiMoe (IMYMHOYHOE). BrumsHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JlemoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOKEHUS OPraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pAacTEeHUU», «BereraruBHoe pa3MHOXKEHHE
pacteHui», «Jlenenne xknetku Oaktepuii», «CTpPOEHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocoMmbl», «Knerounbiii mukny, «Pemmmkamus JTHK», «Mutosy,
«Menosy, «IIpsmoe u Henpsimoe pa3zBuTue», «l'aMeToreHe3 y MIECKONUTAIOMINX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepMaTo30ubl
MJICKOITUTAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOEro», «Kapuokunes B kinerkax
KOpellKa JIyKa», MarHuTHas MOJelib-alIuIKaius «JleneHue KIeTKW», MOJEIb
JTHK, Mmozaenb metadazHoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHme MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax.



JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOEHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKH. VicTopus pa3BUTHS TeHETUKU. PoJib IUTOIOTMH
U HSMOPHOJIOTUM B CTAHOBJICHHMU TCHETHUKH. BKiIajg poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKU. MeETolIbl TEHETUKH (THUOPHI0JIOTHYCCKUM,
IIUTOTCHETUYECKUM, MOJCKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBIC TE€HETHYECKUE
noHATHs. ['eHeTn4eckas CHMBOJIMKA, UCTIONIb3yeMasi B CXeMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUsI MPU3HAKOB, yCTaHOBJIEHHbIE . MeHenem.
MoHorubpuiHoe CKpelllBaHue. 3aKOH €IWHOO0Opa3usi THOPHAOB IEPBOTO
nokoJieHus1. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHHS TMPU3HAKOB.
I'uniores3a unctoThl raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHOEe  CKpelIMBaHME. 3aKOH  HE3aBHUCHMMOTO  HACIICIOBAaHMS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIAHOTO  CKpCIMBAHUS.
AHanu3upymoliee cKkpenmBanue. Fcrnoap30BaHue aHaIU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuernieHHOe  HacieaoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLICIJICHHOMY HAacCJICIOBaHUIO T€HOB. HapylleHne clerieHus TeHOB B pe3yjbTaTe
KPOCCHHTOBEpA.

XpOoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETUYECKUE KAPTHI.

I'enetnka mosa. XpoMOCOMHOE OMpeAeieHHUE Mojia. AyTOCOMBI U MOJIOBBIC
XpoMocombl. ['oMorametrHele W TreTeporameTrHeie opranu3mbl. HacienoBanue
IIPU3HAKOB, CLICIICHHBIX C ITOJIOM.

HN3MeHunBOCTh. BHAbl I3MEHUMBOCTH: HEHACIICACTBCHHAS 1 HACICACTBCHHAS.
Pons  cpenpl B HEHACHEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(UKAITMOHHON M3MEHUYMBOCTH. BapualinoHHBIN sl 1 BapyUallMOHHAS KPUBas.
Hopma peaknuu mpuszHaka. KoJUueCTBEHHBIE M KAu€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakiun. CBolicTBa MOAU(BUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, WM TeHOTHUIIMYECKAs, M3MEHUMBOCTHL. KomOMHaTHBHAs
U3MEHYMBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTanmoHHass M3MEHUUBOCTh. Kitaccudukaiyss MyTaiyii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYHHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacliecTBeHHOM n3mMenunBoctu H. Y. BaBuiosa.

BHesinepHast Hac/IeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKH
YyeJIOBEKa: T€HEeaJlOTMYSCKNM, OJIM3HEIOBBIM, IIMTOICHETHYECKHUI, OMOXMMHYCCKUH,
MOJICKYJIAPHO-TEHETUYECKH . CoBpeMeHHOE OIpEICIICHUE FCHOTHUIIA;
MMOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[11P-ananu3a. HacneacTtBenHble 3a00jieBaHMS 4YeIIOBEKAa: T'€HHBIC OOJIC3HH,
00JIe3HN C HACIEJICTBEHHOM MPeapacioio)KeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comatuueckue W TeHepaTuBHbIE MyTalnuu. CTBOJIOBbIE KIETKU. [IpuHIUIMBI
3I0pPOBOTO 00pasa KU3HH, TUATHOCTHKHU, MPOMHUIIAKTAKHN U JICUSHUS TCHETHISCKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TCHETHKH B MIPEIOTBPAICHUN 1 JICUYCHUN TCHETHYSCKUX 3a00JICBaHNUN YeIoBeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmumer w cxembl:  «MOHOTMOpPUAHOE  CKpEIMBAaHHE M €ro
LIUTOTCHETHYECKAass OCHOBa», «3aKOH pACHICIJICHUS W €ro IUTOTeHETHYeCKas
OCHOBa», «3aKOH YHCTOTBI  TrameT», «JluruOpumHoe  CKpEIIMBaHHEY,
«uTonornueckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUSY, «Metio3»,
«B3anmMoAenuCcTBUE aJUICNIBHBIX T'€HOB», «l'€HeTHYeCKne KapThl pPACTECHHH,
JKUBOTHBIX M 4YejoBeKa», «l'eHeTwka Tmoja», «3aKOHOMEPHOCTH HACJEIOBaHMS,



CUEINICHHOr0 ¢ moiom», «KapHOoTWIlbl 4YelnoBEKa W KUBOTHBIX», «Bumbl
U3MEHUUBOCTHY», «MoaudukalnronHas u3MeHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnn KpoBu», «MyTalmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: MojAelU-aNIIUKaU «MOHOTHOPUHOE CKpELIMBAHUE,
«Henonnoe nomuHupoBaHue», «JurubpumHoe ckpeumBanue», «llepekpécr
XpOMOCOM», MHKPOCKOI M MHKpomnpenapaT «Jpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox moCeBHOM.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

JlabopatopHasi pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPHUIHOTO MU
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenne MoanUKAIIMOHHON W3MEHUMBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PsAZla U BAPUALMOHHON KPUBOW».

JlabopatopHast pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuysi Kak Hayka WU MPOLECC. 3apOKICHHUE CEJEKIMH U JTOMECTUKALIMS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pas3us
KyJIbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOKAECHUA AOMAIIHUX KUBOTHBIX. CoOpT,
1I0poJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHAMBUIYAIbHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUH M KUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOopoACTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'eteposuc, wnu rubpunHas cuia. HepoJacTBeHHOE CKpeniuBaHuE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanuss u e€ ycrnexu. VCKyCCTBEHHBIM MyTarenes u
IIOJIy4YeHUE TOJUIUIONAOB. JIOCTHMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buortexHomorus Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepusd. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIILCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosoruueckue W dTudeckue  npoomembl. MO —  reHeTruyecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. WU. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmumel 1 cxeMbl: kKapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl JOMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «OtnanéHnas rudpuauzanus», «Padorer akagemuka M. ®. BanoBay,
«ITomummonausy, «OOBEKTH OuoTexHonorum», «KieTodynele KyJabTypel U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

OkcKypcusi«OCHOBHBIE METOJbl U JOCTHUKEHHUS CEJIEKIHMH PACTEHUUW U
KHUBOTHBIX (Ha CEJICKIIHOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».



11 KITACC

Tema 1. DBoJIOLIMOHHAA OHOJIOTHA.

[Ipennocbulkn BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpUH. OBOIIOLHMOHHAS
Teopust U €€ MecTo B OUOJOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBugerenscTBa 3BOMIOIMU. [laneoHTONIOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MaJCOHTOJIOTMYECKOW JIETOMHCH, MEPEXOIHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBo U pazanune GpayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auuus SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeH y Bcex
OpraHHU3MOB.

OBomonuonHas Teopuss Y. [lapBuna. IIpeanochulku BO3HUKHOBEHHS
napBUHU3Ma. JBMKyIIUME CHJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPHU OTPAHUYECHHOCTH PECYPCOB, HEOMNPENEIEHHAs W3MEHUYHUBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas Teopust sBomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MuxkposBoironus. [lonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuiibl ((pakTopbl) BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
npoluecc M KOMOWHATHBHAas HU3MEHYMBOCTh. [lOMynslMOHHBIE BOJHBI U Jpeid
reHoB. M30I11st 1 MUTpanusl.

EctecTBeHHbIlt 0TOOp — HampaBisitoumi ¢akrop 3Boionuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yibTaT dBojtouuu. [Ipumepst
PUCTIOCOOJICHN Y OpraHu3MoB. ApoMopd03bl U HIH0A AN TAIIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHble (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCKOe.

MakposBonmorusi. DPopMbl  ABONIONUU:  (PpriieTHYECKasi, JTUBEpreHTHas,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMoCcTh IBOTIOIUH.

[IpoucxoxaeHne OT HeCclenualu3upOBAHHBIX IpeakoB. [Iporpeccupyromias
crienuaIn3anvs. ATanTUBHAS paAaLUs.

JleMmoHcTpanuu:

IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, DO. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuub! u cxemsl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbrObI  3a
cyimiectBoBanue», «EctecTBeHHbIN 0TOOP», «MHOrooOpa3ue COPTOB PaCTCHHIN,
«MHoroo6pazue  TOpoJ  KUBOTHBIX, «ITormynsauumy, «MyTaunoHHas
U3MEHUYUBOCTE», «Apomopdosby, «Unnoamanrammm», «OOIas aereHepanusy,
«/IBmxymue cuibl 3Boirounn», «Kapra-cxema wmapuipyra myreumectsus Y.
Hapsunay, «bopbba 3a cymiecTBoBaHue», «lIprcmOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHIECKOE BUIO0OPA30BAHUEY.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C PAa3jIMYHBIMUA TUIIAMH OKPACKH,
Habop TIOAOB U ceMsiH, KoJutekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJENIb «OCHOBHBIC HAIpPaBICHUS JIBOJIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopmMbl CcOXpaHHOCTH
HMCKOTAEMbIX JKMBOTHBIX M pacTeHui», wmonenb anmmkanus <«llepekpéct
XPOMOCOMY, BIIaXHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3BuTue JIATYIIKNY,
MuKkporpenapar «Jlpo3zodpuna» (Hopma, MyTtaruu (GOpPMBI KPBUIBEB M OKPAaCKU
Tena).



JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlabopatopHasi padora Ne 1. «CpaBHeHue BHUAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlabopatopHasi pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE TPEACTABICHUS O 3apPOXKICHHM KW3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKOW IBOMIOUNH. HauanpHbIE 3TaIbl
ouosiorndyeckor 3pomoruu. ['mnoreza PHK-mupa. ®opmupoBanue MmeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HX 3BOJIOIUS.
DopMHUPOBAaHUE OCHOBHBIX T'PYIIT KUBBIX OPTraHU3MOB.

PazButHe xu3Hu Ha 3emiie mo spam U nepuojaM. Karapxein. Apxeiickas u
MpoTepo3oiickast 9pbl. Ilaneosolckas s5pa U e IEPUOJBL: K6M6pHﬁCKHﬁ,
OPIOBHKCKHI, CUILypPUNCKUH, ICBOHCKU, KAMECHHOYTOJIbHBIN, IEPMCKHIL.

Me3o3oiickast 9pa u €€ Meprobl: TPUACOBBIN, FOPCKUN, METIOBOM.

KaiiHo3olickass 2pa W €€ Tmepuoipl: MAJIEOr€HOBBINA, HEOTE€HOBBIN,
AHTPOIIOTCHOBBIM.

XapakTepucTUKa KJIMMaTa U IeoJOorHnYecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
AKUBOTHBIX. [losiBNIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCKOTO MHpa KaK OTpaKkeHHE 3BoMOUUMUA. (OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKIECHUM YelloBeKa. MeToabsl u3ydyeHus aHTponoreHesa. CxolcTBa u
pa3IMyUs YeJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

HBwkymue  cuiabl  (pakTopsl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHBIH 00pa3 JKHU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, HernoBek
yMmenbld, Yenoek npsMoxoxsumui, YemoBek HeaHIepTalbCkui, YenoBek
pasymHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckue packl. OCHOBHbIE  OOJBINME  pachl:  €BPONEOUTHAS
(eBpasuiickasi),  HErpo-aBCTpajoujHas  (dKBaTOpUaibHAs),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UYepTel  MPUCTIOCOOJEHHOCTH  TPEACTaBUTENEH
YEJIOBEUECKUX paC K YCJIOBUSIM CYILECTBOBaHHWs. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsi: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmmibl 1 cxeMmbl: «Bo3nukHOBeHUMe COJHEUYHON CHCTEMBI», «Pa3BuUTHE
opraHuueckoro wmwupa», «PacturenbHas KieTka», <« KHBOTHasi  KJETKay,
«lIpokapuoTnueckast kineTka», «COBpEeMEHHasi CUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS 4YEIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOIO 4YEJOBEKa», «JllpeBHenmme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «HeIoBeYeCKre pach».

O6opynoBanme:  mymsiku  «lIpoucxoxknenne  demoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHbOHIIA), CJEMKH WIH
M300paKEeHHsI KaMEHHBIX OpYJIWN TEpBOOBITHOTO YesOBEeKa (KaMHHU-YOIIIEPHI,



pyomia, ckpebsia), TEOXpOHOJOTMYecKas Taliuia, KOUIeKuus «DopMel
COXPaHHOCTH MUCKONIAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYECKHE PAdOTHI:

[Ipaktuueckas padota Ne 1. «M3yueHrne UCKOMAEMBIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3msl M OKpYy Kamoas cpeaa.

DKoJOorus Kak Hayka. 3ajaud U pa3Jeibl SKOJOTHUH. MeTObl SKOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Knaccuduxamuss skoornueckux (GakTopos:
abnoTtuyeckre, OWOTHMYECKHME W aHTPOINOreHHbIEe. JleHcTBHE HSKOJIOTMYECKHUX
(akTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOaU3M.
[IpucnocobneHusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornueckne puTMsl.

buornueckue (bakTopBhl. Bunet OMOTHUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, kooreparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIU3M,
HeUTpan3M. 3HaueHHEe OWOTHYECKUX B3aUMOJEHCTBUNM ISl CYIIECTBOBaHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE IOKa3aTeNH
MOMYJISIMA:  YUCIICHHOCTh, IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, MPHpPOCT,
murpanus. J[uHaMuka 4uCcI€HHOCTHU MOMYJISIUU U €€ PEryJIsLIUs.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30HbI 3eMany, «Cpeapl oOUTaHUS
opranu3sMoBy», «®Doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJSUU UHDY30puu-TyPenbkny, «[lumeBrie enm.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlabopatopnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISALMNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa 1 IK0JI0rHYeCKHE CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BUIOBaS,
NpOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunbl-nomunantel. CBsi3u B
ouoneHo3e.

Okosornueckre cuctemMbl (d9kocuctembl). [lonarue o006 »3KocuctemMe u
ouoreorieHo3e. @DYHKIIMOHAIIbHBIE KOMIIOHEHTHI JKOCUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckne (muieBbie) YpPOBHU OKOCHUCTEMBI. [lumieBple 1emu U CETH.
OcCHOBHBIE TIOKA3aTeNd DSKOCHCTEMBI: OWOMacca, MPOIYKIUA. IKOJOTUYECKUE
MUpaMUbl: TPOAYKIIMHM, YHUCICHHOCTH, OunoMacchl. (CBOWCTBA HIKOCHCTEM:
YCTOMYUBOCTb, CaMoperyJisius, pazputue. Cykieccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U pEeK. DKOCHUCTEMa XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03sIMICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.



buopaznooOpa3zue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdepnr. JKupoe BemiectBO M ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
rJ100aNbHOM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTb! BelecTB U OMOT€OXUMHUYECKUE ITUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Orochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUs B Onocdepe.
['oGasibHbIE HKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE PUPOIBI u YeJIOBEYECTRA. Coxpanenue
O01opazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocdeprl. OCHOBA paliMOHAILHOTO
yIOpaBJICHUs] TMPUPOJIHBIMU pecypcaMu U MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTHUU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnsie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, «DKOCHUCTEMA
XBoitHOro  jeca», «buoneHo3 Bomoéma», «ArpoieHos», «llpumepHsbie
AHTPOIIOTCHHbIC  BO3ACHCTBUSA Ha TOPUPOAY», «BaxHellue HMCTOYHUKU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BakHeHIIasi cOCTaBIISAIONIAS
ouocdeprr», «DakTopsl nerpaganuu nouBy», «llapHukoBeiil apdext», «DakTophl
PaAMOAaKTUBHOTO 3arpsizHeHust Ouocdepb», «OOmas crpykTtypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B mpUpoae».

O6opynoBanue: MoJienb-anIuMKanus « Tunudnbie OMOLIEHO3bI», repoapuit
«PacTtutenbHbie cOOOIIECTBAY, KoJUIeKIUU «bruonenos3y», « Bpenurenn BaxxHeHmmx
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP», FepOoapru U KOJUIEKIIUU PACTCHUN U
KUBOTHBIX, IPUHAJITISKAIINE K Pa3HBIM SKOJOTUYECKUM T'PYIIaM OJHOTO BUA,
Kpacnas kaura Poccuiickoit ®denepariuiu, n300pakxeHusi OXpaHsSeMbIX BHIOB
pPacTEHUN U )KUBOTHBIX.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHWA  TIPOITPAMMLBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOYYalIIMMHUCI IporpaMM  CpeaHero ooOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType IMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOITUMUCS POCCUHUCKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEACIICHUI0, HaJu4Yie MOTHUBAIlMKM K OOYy4YeHUI0O  OHMOJIOTHH,
[[EJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUN JWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEW M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIMMXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIPHOCTH I[IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, HPUCYLIIMMH CUCTEME



OMOJIOTUYECKOTO  O0pa30BaHUs, HAJIMYME HKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC TIJIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IpeameTa «bHOJOTHS) TOCTUTAKOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMUA POCCUICKUMH COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOpMaMHU
MOBEACHUS W CIOCOOCTBYIOT TIpollecCaM CaMOMO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUsA, PA3BUTHUS BHYTPEHHEW [MO3UIMU JUYHOCTH, NATPUOTU3MA,
YBaXKCHHS K 3aKOHY W IMPABOIMOPSIKY, YEJIOBEKY TPyJa W CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHHUSA, OEPEKHOTO OTHOIICHHS K KYJIbTYpHOMY HACIEIUI0 U
TpaauUUsAM MHOTOHAIMOHaJbHOro Hapoaa Poccuiickoii Penepanuu, Npupoae u
OKpY>KarollIen cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyudeOHoro mpenmera «buonorus»
JOJKHBI OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIUENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PEAM3alUi OCHOBHBIX HANpaBICHUN
BOCIIUTATEIBHOW IESITEIHHOCTH, B TOM YHCIIE B YACTH:

1)rpamaancKkoro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTA MPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATH B CBOUX JICUCTBUSX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYIHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4y, YBAKHUTEIHHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB MpU OOCYXKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HAapoAy, YYBCTBA OTBETCTBEHHOCTH MEpPEN
Ponunou, ropmocty 3a cBOMl Kpau, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLLIOE U HACTOSALEE MHOTOHALIMOHAIBLHOIO Hapoaa Poccnu;

[IEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEAMIO U MAMSTHUKAM MPUPOIbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHHUBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBHH C
TpaauuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, Hay4HOrO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/IEHCTBHUS JKHUBOM MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaAHUSA, GOPMHPOBAHMS KYJbTYPbl 30POBbS H
3MOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMaHUE W peaiu3auus 370poBOTo U 0Oe30macHoro obpa3a >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHIATHUH M OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHE LEHHOCTH MNPaBUJ HHAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMWE TOCIEACTBUN U HENMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPy, OCO3HAHHE LIEHHOCTU MaCTePCTBa, TPYLOI00HE;

TOTOBHOCTh K AKTHUBHOM JAESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOMI
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIIbHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K Pa3InuHbIM cdepam npodhecCHOHATBHONU JesTEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynaymield mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPA30BAHHMIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 11eJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCJIEACTBUNM ISt
OKPYKarOIIEH CPEIbI;

OCO3HaHHWE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJeM U MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble TMPU HU3YyYEHUU OUOJIOTHH
3HAHUST W YMEHUS TPU PEHICHUH TPoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
PUPOAOIIONB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX HAa COXPAHEHHUE PAaBHOBECHUS B SKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE  HEINPHUITUE JIEUCTBUM, NPUHOCIIIMX BpEl  OKPYKAIOLIEH
MPUPOTHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOJIATOMPUSITHBIC SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPETOTBPAIATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTHYECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEeIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKAaTUBHOW W COLHMAIBHOM



NPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUIECKON EATEILHOCTH SKOJIOTHIECKON
HaTpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JTUAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOW M YHUTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crenupuKn OWONOTHH Kak HayKH, OCO3HaHHS e€ poilu B
(GopMUPOBaHNN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEITOCTHOTO
NPEJCTABICHUS 00 OKPYXArolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJOBeKa W
oOmiecTBa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHHH TpoOiieM
COXPaHEHUs TIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUH JJIsi COBPEMEHHOW IMBHIIM3AIINU:
o0ecrieYeHrUsT HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE IEPCICKTUBHBIX
OMOTEXHOJIOTHA, CIOCOOHBIX  pemiaTh PECypCHbIE  MPOOJEMBI  Pa3BHTHUSA
YeJI0BEYECTBA, TIOUCKA MyTEeH BBIXOJa M3 TIIO0ATBHBIX YKOJOTHUECKUX MPOOIeM U
oOecrieueHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IEJSIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU oOydaronuxcs, GopmMupyeMon
IpY U3y4EeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHalid3a |
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPa W MPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C IIEJIbIO TIOJYUYE€HHUSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHHWE IIEHHOCTH HAYYHOM [EeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSTEIHbHOCTh UHUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHHI0, K AKTUBHOMY TIOJYyYE€HUIO HOBBIX 3HAHWA TIO OHOJIOTUM B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yiabTaThl OCBOCHUS ydeOHOro mpeameta «buomnorus»
BKJIIOUAIOT: 3HAauuMMble IS  (POPMHUPOBAHUST MHUPOBO33PEHUST OOYyYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE TOHSATHS, OTpPa)KaroIIne
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cChHenuduKy METOJOB TMO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBIICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbId (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHUEe, OKCIEPUMEHT U JIPYIrHux),
yHUBEpCAJIbHbIC yueOHbIe JCHCTBHsS (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,

PEryJIsITUBHBIE), o0ecreunBaroIme dbopmupoBaHue (GyHKIHMOHATIBHOM
IPaMOTHOCTH U  COIIMAJIBLHONW KOMIIETCHIIMUM OOYy4YarolIuXcsi, CIOCOOHOCTH
oOy4Jaronmxcs UCII0JIb30BATh OCBOEHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS M  yHUBEpCaJbHble y4eOHbIE JEUCTBUS B
[I03HABATEIbHON U COLIMAJIbHOU MPAKTHUKE.



MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHUS MPOrpPaMMbl CpPEAHETr0 OOIIEero
00pa3oBaHUsl IOJKHBI OTpaXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEJIbHbIMH
JAeUCTBUAMU:

1)0a30Bble JIOrHYeCcKHeE A1eHCTBUSA:

CaMOCTOATENbHO  (pOPMYJIMPOBATh W aKTyalIM3UpoBaTh  Mpooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUK MPUEMBI JIOTUYECKOTO MBILIIICHUS
(ananu3a, cuHTe3a, CpaBHEHMS, KiacCu(UKAIIUK, 000OIIECHHUS), PaCKPBIBATh CMBICII
OMOJIOTUYECKUX TMOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSATUSAMH);

OMpeNeNnsaTh LeNu JeATeNIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (PAKTOB U SIBJICHUMN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTMUECKHE pacCyKJIeHus (MHIYKTUBHBIC, JIEyKTUBHBIE, IIO
aHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa  JUIsl  TPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3eH M OTHOIIECHUW B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TAaKK€  MPOTUBOPEYMH  Pa3HOrO  poja,  BBIABJICHHBIX B Pa3JIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS] MPOOJIEMbl C Y4€TOM aHAllU3a WMEIOIINXCS
MaTepHAIbHBIX U HEMAaTEpUATLHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTAaTOB
IEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEAJTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30BbIe HCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIQ/ICTh HABBIKAMH YUEOHO-UCCIE0BATEIBCKON U MMPOESKTHOM JCSITEIIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpooOJieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEUIECHUs MTPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BHUbI JCSITEILHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HaHMS, €r0 MHTEPIpPETalNH, MNPEeoOpa3oBaHUI0O W TPUMEHEHHIO B Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

(dbopMHUpOBATH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSIMU U METOJIaMH;

CTaBUTb W (opmynupoBaTh COOCTBEHHBIE 3aJaud B O00pa30BaTEIHHOU
NESTETbHOCTU U KU3HEHHBIX CUTYAIUSX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI IJIs JI0Ka3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3aJadyd  Pe3yNbTaThl,
KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IIeJICHANIPABICHHBIM TIOUCK TEpPEeHOCa CPENCTB U CIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh TIEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYIO M TPAKTUYECKYIO 00JIacTh
KU3ZHEICATECIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIJIBUTaTh HOBBIE UJEH, Mpejiaratb OPUTrHHAIbHbBIE MOJIXOJbl M pELICHUs,
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUSI.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMUYECKHX CIOBapsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax MaHHbIX, B MHTepHeTe), aHamu3upoBaTh
UHGOPMAITUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OILICHUBAThH
e€ JI0OCTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(bopMyIHpOBaTh 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
oTbope Ouosioruyeckor uH(OpMaIMi, HEOOXOAUMOM JIJIsi BBHITTOJHEHHS YUEOHBIX
3azay;

npuoOpeTaTh OIBIT MCHOJIb30BaHUS MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  GoOpMy  MpeACTaBICHUS
Oouosiorndeckor uHpopmaluu (cxeMbl, TpapuKu, AUarpaMMbl, TaOJUIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KadyeCTBE CpeAcTBa Npu pabdoTe C
Oouonornueckod uMHPOpMAIMEH: NPUMEHATh XUMHUYECKHEe, (QU3NYECKHEe U
MaTEMaTUYECKUE 3HAKU W CHUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BJaJ€Th  HABBIKAMM  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM J1eCTBUSIMU:

1)o0menne:

OCYIIECTBJISITh KOMMYHUKAIIMHM BO BCeX c(pepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXaaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIIHO BBITIOJHEHUS TMpeJjiaraeMoun
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajIorTa Ui JUCKYCCHH);

pacro3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aHMMOJICUCTBHS, TOHHUMATh
HaAMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IPU peIlIEHUH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN yueOHOH 3a1a4uH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WIeHA KOJUICKTUBA;

MpUHUMATh IIEIM  COBMECTHOW  JIEATENIbHOCTH, OpPraHW30BBIBaTH U
KOOPAWHHUPOBATH JIEHUCTBUS MO €€ HJOCTHXKEHMIO: COCTAaBJISATHh IUIAH JICUCTBUU,
pacupenensiaTb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pPEe3yJIbTaThl
COBMECTHOU padOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKJOTO YYACTHHKA KOMAaHIbI B
oO1uii pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TPOEKTHI, OICHUBATh HJEU C TIO3WIIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE TMOBEJIECHUE B Pa3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1)camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUN IIEJIEBbIE M CMBICIOBbBIE
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYIKaX MO OTHONICHHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIIUX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO JESTEIbHOCTb, BBISBISTH
npo0ieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJja4ll B 00pa3oBaTEIbHON
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTaBJIATh IIJIaH pEIIeHHs MpoOJeMbl C  y4€TOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAUIUU B
pPa3HbIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBIINIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJaJ€Th  HABBIKAMHM  IO3HABATENLHON  pedJekCud  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX PE3YIbTATOB W
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI PeICKCUU JIJISi OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PEIICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

3)npunsTue ceds1 M APyrux:

NpPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHajdu3€ pe3yJbTaToB
NEATEIIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbTaThl ocBOoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienipruyeckue st yueOHoro npeameta «buoaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETALMU U
npeoOpa3oBaHUIO 3HAHUM, BUIbI JACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IUYHbIX y4E€OHBIX CUTYyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-



HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIEeCTB M NpEeBpallleHUe
SHEPTUU), TOMEeOoCcTa3 (CaMOpEryJiAlts), YPOBHEBAs OpraHU3alUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOIYKIIUS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouosorun), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u yuenus (o0 1eHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyIbTYpHBIX pactenuit H. . BaBuiosa), onpeaenstb rpaHuiibl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOILIECCOB W SIBJICHUM, OpraHMU3alusi U TMPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBM)KEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TIOJTYYEHHBIX
pPEe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpPUM U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEIECTB M MPEBpAIEHUSI SHEPTUM B KIETKe, (PoTOCUHTE3a,
IUTACTHYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOZOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIIbHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JIJISl MPUHSTHUS MPAKTHUYECKUX PEIICHUI B IMOBCEIHEBHOU
KU3HU C LeNplo obecriedeHus 0e30HMacHOCTH CBOETO 3/0POBbSI U 3JI0POBbS
OKPYKAIOIIUX JIFOJIeH, COOJII0ICHUS] HOPM TPaMOTHOTO TIOBEICHHS B OKpYyKaromen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJUMOCTH MCIOJIB30BAaHUS JOCTHUKEHUMN
COBPEMEHHOMU ouonmoruu OMOTEXHOJIOTHM ISl  PaIMOHAILHOTO
IPUPOIOTIOTH30BAHNS;

yMEHHE pelaTh DJJIEMEHTApHbIE TEHETUYECKHME 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWE, CIICTUICHHOE HAacleOBaHUEe, COCTaBISATh CXEMbI
MOHOTHOPUIHOTO CKPEIIMBAHMS IS TPE/CKa3aHus HAClIeOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M TpaKTUYeCKue paboThl, COOIIOIATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIIEHWBATh MW UHTEPIPETHUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 IICEBJOHAY4YHbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBAa MACCOBOM MHGPOPMAIIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCICAOBAHMM B OHOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast OMOIOTHYECKYI0 MHGOPMAITMIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHSATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» ¢ 11
KJlacce OJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (HOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOT'O MHUPOBO33PEHHS, O BKJIAJIE€ POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs )KU3HEHHBIX 33/1a4;



YMEHHUE paCKpbIBATh COJIepKaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSATHUM:
BU/JI, TIOMYJISLKS, TeHODOH/, SBOJIOLMS, ABMKYLIUE CUITBI ((PaKTOPhI) IBOJIOIUH,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, JKOJIOTHYECKUE (PaKTOPHI,
HSKOCUCTEMa, TMPOAYLEHTHI, KOHCYMEHTBI, pEIYLEHTbl, LeNH  MUTaHUA,
AKOJIOTHYECKas MMpaMua, OuoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHME Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxoactea K. M. bopa, depenoBaHusi TJIaBHBIX HampaBlICHUW U
nyteit sBomonu A. H. CeBeprioBa, yuenust o 6uocepe B. W. Bepnaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpraHM3alusi U TMPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMKEHUE  TUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TIOTYYEHHBIX
pPE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOpPUM W 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHYECKHUX
O0OBEKTOB: BHJIOB, TMOMYJAIMN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTeOlEHO30B U 3KOCHUCTEM, OCOOEHHOCTHM MPOILIECCOB: HACJIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHHUs, MPHUCHIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HaA OpPraHU3MBI, TEpPEHOCca
BEIIECTB W TOTOKA DSHEPTMM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUW B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMUYECKHX
IIUKIIOB B OMocdepe;

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
KU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3/0POBbSI U 3JI0POBbS
OKPYKAIOIIUX JIFOJIeH, COOJII0IEHUS] HOPM TPaMOTHOTO TIOBEICHHS B OKpYyKaroen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAaHUS JOCTHUKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATLHOTO IPUPOAOIIONIH30BAHUS;

yMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMaXx (IIeTH MUTaHMS);

YMEHHUE BBIMOJIHATh JIA0OpATOpPHBIE M TpaKTUYECKHe paboThl, COOIIOIATH
npaBuiIa mpu paboTe ¢ y4eOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh MW UHTEPIPETHUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 IICEBJOHAY4YHbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DJKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHMSI,
0000111ast OMOJIOTUYECKYI0 MH(OPMAITUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh OHATHITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO yacos
Ne HaunmenoBanue ” DJIEeKTPOHHbIE
n/ pa3esioB U TeM OHTPOJIL- IpakTuyec- (uu¢posBbie)
Bcero HbIE
11 nmporpaMmmbl KHue paﬁoT[,] 06pa303aTe.111>H1>1
padoThbI e pecypesI
bubmuoreka [JOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7
f41c292
JKuBble cucTeMBl 1 NX Eubmorexa ITOK
2 1 https://m.edsoo.ru/7
OpraHu3aus £416292
. bu6mmoreka [IOK
XHUMHUYECKUH COCTaB
3 8 1 https://m.edsoo.ru/7
Y CTPOEHUE KIIETKU £416292
KusznenesreabHOCTD Bubmzorexa LIOK
4 6 https://m.edso0.ru/7
KJIETKH £41c292
PazmHOXeHue u bu6mmorexa [IOK
5 WHUBUTyaJIbHOE 5 1 https://m.edsoo.ru/7
pa3BUTHE OPTraHU3MOB f41c292
HacnencTBeHHOCTE U bu6mmorexa [IOK
6 W3MEHYHUBOCTD 8 1.5 https://m.edsoo.ru/7
OpPraHu3MOB f41¢c292
Cenexuust bu6mmoreka [IOK
7 opranu3mMoB. OCHOBBI 3 https://m.edsoo.ru/7
OHMOTEXHOJIOTHH f41c292
bu6mmoreka [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7
f41c292
OBILIEE KOJIMYECTBO 34 0 4
YACOB 11O ITPOI'PAMME
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11 KITACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne KoHTpo.ib- (undpossie)
pa3aeyioB U TeM IIpakTnyec-
n/n Bcero HbIe o0pa3oBaTe/ibHbIE
NPOrpaMMsbl KHe padoThl
padoThbI pecypchl
S BOIIOLIOHHAS bubmuorexa [JOK
1 t 9 1 https://m.edso0.ru/7f4
OnoJIOTHS
lcc74
Bo3HnukHOBeHUE bubmuorexa [JOK
2 U pa3BUTHE 9 0.5 https://m.edsoo.ru/7f4
JKM3HH Ha 3eMiie lcc74
Opranusmsl u bubnuoreka [IOK
3 OKpY Karormast 5 1 https://m.edsoo.ru/7f4
cpena lccr4
Coo0miecTBa u bu6mmoreka [JOK
4 3KOJIOTHYECKHE 9 https://m.edsoo.ru/7f4
CHUCTEMBI lcc74
bubmuorexa [JOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f4
lcc74
OBUIEE
KOJIMYECTBO 34 0 o5
YACOB IIO '

[TPO'PAMME



https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoauuecTtBo
Tema ypoxka
n/n 4yacoB
1 buonorus B cucreme Hayk 1
MeTtoapl mo3HaHUS )XUBOU NTpuposl. [IpakTrdeckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX METOJIOB MPU U3YUYEHUU OMOJOTHYECKHUX 1
00BEKTOB
1
3 buonoruueckue cucTemsl, IPOIECCH U UX U3yUEHUE
4 XUMHUYECKU COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COIU 1
5 benku. CoctaB u ctpoeHue 0ei1KoB 1
®depmeHThl — Ouoorudeckre KaranuszaTopsl. Jlaboparopnas padora No
6 1 «/3ydeHne KaTaATUTUYECKOW aKTHBHOCTH (PEPMEHTOB (Ha IpUMEpe 1
aMUJIa3bl WM KaTajaasbl)»
7 v !
rJIeBOLI. JIunmuanl
Hyxneunoseie kucinotsl. ATO 1
Ucropust u metoabpl uzyuenus kiaeTku. Kiierounas reopust
10 Knerka kak 1nenoctHas x&uBasi CuCTeMa
Crpoenue sykapuoruueckoil kiaetku. Jlaboparopuas padora Ne 2
11 «M3yueHne cTpoeHus KIETOK paCTEHH, )KUBOTHBIX, TPUOOB U OakTepuit 1
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIpPENapaTax U UX OMHCAHHUE
1
12 OOMeH BelecTB WM MeTaboIu3M
13 ®orocuHTe3. XEMOCUHTES
14 OHepreTuyecknii oOMeH
Kuznennsbrit ik kiaetku. Jenenne kietku. Muto3s. JlaboparopHas
15 pabora Ne 3 «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOPEIKa JyKa 1
Ha TOTOBBIX MHUKpOIIpErapaTax»
1
16 buocunres 6enka. Peakiius MaTpuaHOTO CUHTE3a
1
17 Tpaucnsius — OuocunTe3 Oenka
1
18 Hexnerounsie (opMbl )KU3HH — BUPYChI




19 DopMBI pa3MHOKEHHUST OPTAaHIU3MOB 1
20 Meiio3 1
OO0pa3oBaHue ¥ pa3BUTHE MOJIOBBIX KJIETOK. OII0A0TBOPEHHE.
21 JlaGopaTtopHnas padota Ne 4 «/3yueHne CTpOCHHUsI MOJOBBIX KJIETOK Ha 1
TOTOBBIX MUKpOIIpEnapaTax»
22 WHauBuyaibHOE Pa3BUTHE OPTaHU3MOB
23 ['eHeTKa — HayKa O HACIIEJICTBEHHOCTH ¥ H3MEHUYHUBOCTH 1
24 3aKOHOMEPHOCTH HaCIIeIOBaHHS TPU3HAKOB. MOHOTHOpUIHOE
CKpEIIBaHHE !
o5 JuruOpuHoe cKpemBanue. 3aKOH He3aBUCUMOTO HACJIeIOBaHUS
NPU3HAKOB !
CuenieHHoe HaclieZJoBaHUE TpU3HaKoB. JlabopaTopHast padora Ne 5
26 «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U JTUTHOPHUIHOTO 1
CKpELIMBaHUS y IP030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTax»
27 ['enernka nmosia. HacnenoBanve mpu3HAKOB, CIEIICHHBIX C TIOJIOM 1
W3menunBocTh. HeHacencTBeHHass H3MEHYMBOCTh. JlabopaTopHas
28 pabota Ne 6 “U3yueHne MOAM(PUKATMOHHON N3MEHYHBOCTH, 1
MIOCTPOEHUE BapUALMOHHOTO PsAJia U BAPUALIMOHHOW KPUBOM»
29 Hacnencreennast namMmeH4nBOCTbh. JlaboparopHas padota Ne 7 «AHanu3
MYyTaIi y Jpo30QHIIbI HA TOTOBBIX MUKPOIIpErapaTax» 1
30 ['enetuka yenoBeka 1
31 Pesepubriil ypok. O600menue no reme «HaciaeacTBeHHOCTh 1 1
W3MEHYUBOCTH OPTaHU3MOBY
32 Cenexknuus Kak HayKa U IPOLECC 1
33 MeTop1 U JOCTUKEHUSI CENEKIIUU PACTEHUI U KUBOTHBIX
34 buoTtexHonorus kak orpacib IpOU3BOACTBA
34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




11 KITACC

Ne Kouuu | lomamnee
n/ Tema ypoka eCTBO | 3a/1aHMe
n 4acoB
DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 Coo0urenuns
2 Hcropus pa3Butus npeacTaBicHuit 00 IBOTIONNN 1 §11
1 14
3 | MukposBorOIHs S
[Tomynsmus Kak 3IeMeHTapHas €JUHUIA BUIa U 3BOJIIOLUY. § 10
1
4 | JlaboparopHas padora Ne 1 «CpaBHEHUE BUOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»
JIBIDKy1IME CHITBI (3IIEMEHTapHBIE (PAKTOPHI) IBOIIOLIH 1 § 12
EctectBennslit oT60p 1 ero Gpopmbl 1 § 13
PesynbTaThl 5BOMIONNN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U 1 § 12,13,14,
7 | BugoobpazoBanue. Jlaboparopuas padora Ne 2 «Onucanwue COOOIIEH s
IPUCIIOCOOIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOI'O XapaKTepa»
Hanpanienust u myTd MaKpOo3BOJIIOLIUU § 15
HeobOpatumocTh 3BOIIONNH § 14,15,16
“ § 26, 27,
10 | Uctopus xu3HM Ha 3emiie U METO/Ibl €€ N3yueHUs
COOOIIEHNS
§ 27,
11 | I'unote3sl NPOUCXOXKAECHUS KU3HU Ha 3emiie 1
cooOmIeHNUs
1 § 28,
12 | PazButue Xu3HU Ha 3eMJI€ IO ApaM | MEPHOIaM
cooOnIeHus
OCHOBHBIE 3Talbl YBOJIOIMH PACTUTEIHHOTO M KHBOTHOTO MHPA. § 28
13 | IIpaktuyeckas padora Ne 1 «M3y4eHne HCKOMAaeMbIX OCTATKOB 1
pacTeHuil U )KUBOTHBIX B KOJUICKIIHSIX)
1 § 16
14 | CoBpeMeHHas cUCTEMa OPraHUYECKOI0 MUpa
15 | DOBomronus yenoBeka (aHTPOMOreHe3) § 29
§ 29,
16 | Aswxyuue cuibl ((hakTOphl) aHTPOIIOTEHE3a
COOOIIEeHUS
1 § 29,
17 | OcHOBHBbIE CTaANK SBOJIOLUH YEIOBEKA
cooOnIeHus
1 § 29,
18 | YenoBeueckue pacsl U MPUPOIHBIE AIaNTAIMN YETIOBEKa
COOOIIIeHNA
19 PezepBHblit ypok. O6o0mieHue no reme «Bo3HUKHOBEHUE U 1 CooOuienus
pa3BUTHE KHU3HHU HA 3emiie»
20 DKoJorus Kak HayKa 1 § 17




§ 17,

21 Cpenpl 00uTaHUS U YKOJIOTHYECKHE (DAaKTOPBI 1
co0OIIeHUs
Abuotndeckue dakropsl. JJaboparopnas padora No 3. § 17
99 «Mopdonoruueckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT 1
obutanusy. JlaboparopHas padora Ne 4. «BiusiHue cBeTa Ha pocT
Y Pa3BUTHE YEPEHKOB KOJIEyCa»
23 buotnueckue GaxTopsl 1 § 18, 19
DKOJIOTMYECKUE XAPAKTEPUCTUKH nomyisinuu. [Ipaktuyeckas § 19
24 paborta Ne 2 «IToacuér MIOTHOCTH MOMYJISAIIANA Pa3HBIX BUIOB 1
pacTeHui»
25 Coo0miecTBa OpraHU3MOB — OHOIEHO3 § 20
26 DKOJIOTHYECKHUE CUCTEMBI (3KOCHCTEMBI) 1 § 21
97 OCHOBHbBIE IOKA3aTEIN IKOCUCTEMBI. DKOJIOTHYECKHUE MUPAMU/IBI. 1 § 20,21, 23
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1 §18, 22
§ 18,
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
cooOmIeHNUs
30 buocdepa — rinobdanpHas s3xocucTeMa 3eMiIu § 24, 25, 26
§ 25, 26,
31 3aKOHOMEPHOCTH CYyILIeCTBOBaHUs 6rochepsl
cooOmIeHNUs
1 § 30,
32 YenosedecTBo B Onocdepe 3emiu
COOOIIEHN
33 CocymiecTBoBaHNE TPUPOJBI M YEIOBEYECTBA 1 TBopreckoe
3aJjaHne
34 PezepHblil ypok. O6001enue remsl «CooO1iecTBa 1 1 Pednexcus
9KOJIOTHYECKUAE CUCTEMBI»
34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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