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1. IlosicHuTe/IbHASA 3aNIUCKA

Pabouas mporpamma mpeamera «buosorus» (kypc: «buosorus (yriayOn€éHHbBIN
ypoBenb). 10 xmaccy) mius 10 obmieoOpa3zoBaTeIbHOrO Kiacca MYHHULMIAIBHOTO
O10/KETHOTO 00I1Ie00pa3oBaTesibHOr0 yupexaeHus «Cpennss obiieoOpazoBaTebHas
mkosia Nely cocTaBieHa Ha OCHOBE CJIEAYIOIIMX HOPMATUBHBIX IOKYMEHTOB:

- ®enepa’abHOr0 TOCYAAPCTBEHHOIO O0pPa30BaTEIbHOTO CTAHAApPTAa CPEIHErO
oOmero o0pa3oBaHus, YTBEPXKACHHOTO NpHUKa3oM MUHUCTEpPCTBA MPOCBEIICHHUS
Poccutickoii ®eneparum ot 12.08.2022 No 732«0O BHeceHnn u3MeHEHU B GefepabHbII
roCy/IapCTBEHHBIH 00pa30BaTENbHBIM CTaHAApPT CpeaHero ooluiero oOpa3oBaHMs,
VTBEPXKICHHBI TIpHKa3oM MuHucTepcTBA oOOpa3oBaHuss u Hayku Poccuiickoi
Oenepanuu oT 17 mast 2012r.Ne413»;

- denepanpHO 00pa30BATEIBHOM MPOTPAMMBI CPEIHETO OOMIeTo 00pa3oBaHMS
(YTBepxnena npukazom Ne371 MunucrepctBa npocBenieHust Poccuiickoit denepanuu
ot 18.05.23);

- @enepanpHOM pabodedl mporpamMMmeIlio ydeOHOMYy Tmipeamery «buosorus»
cpenHero ooiiero oopazoanusi. buonorus. Yriyonéunsiit ypoenb (ais 10-11 xiaccos
oOpa3oBarenbHbIX opranuzaiuil) /denepanbHOe rocyJapcTBEHHOE OIO/IKETHOE HAyYHOE
yupexaenue «WHCTUTYT cTpaTeruu pa3BUTHS oOpa3oBaHusi Poccuiickod akajaeMuu
obOpaszoBaHusi». - Mocksa, 2023. — 148 c.

- denepanbHOro mepeyHsi yueOHUKOB, yTBepxkaeHHoro Ilpukazom MuHucrepcTBa
npocsenieHust Poccuiickoit @eneparuu ot 21.09.2022r. Ne 858«006 yTBepx aeHUU
(benepabHOTO TIEpeUHsI YYCOHUKOB, MOMYMICHHBIX K HCIOJIb30BAHHUIO MPU PeaTh3aIuN
MMEIOIINX TOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOTpaMM HAYaIbLHOTO
o0I1ero, OCHOBHOTO OOIETro, CpemHero oO0mero o0pa3oBaHMs —OpraHU3AIUSIMH,
OCYIIECTBIISIONMMHA 00pa30BATENbHYIO JIESITCIIBHOCTh W YCTAHOBJICHHS TMPEIEIHLHOTO
CpOKa MCTOIb30BAHMS HCKITIOYEHHBIX YUeOHUKOB;

- IloctanoBnenuss ['MaBHOro rocyJapCTBEHHOTO CaHMTApHOTO Bpauya P® ot 28
ceHTsOpss 2020 r. Ne28 «O6 ytBepxkneHun canutapHbix npaBuia CIT 2.4.3648-20
«CaHUTapHO-3MUJEMUOJIOTHYECKUE TpeOOBaHMUS K OpraHu3alusiM BOCIHUTAHUS U
oOy4eHHUsl, OTJbIXa U O30POBJICHHUS IETEH U MOJIOJECKI;

- [Ipukaza MunuctepctBa npocsenieHust Poccuiickoit ®enepanuu ot 02.08.2022 Ne
653 «O06 yTBepxkJIeHUU (eAepaTbHOTO MEepeyHsl BJIEKTPOHHBIX O00pa30BaTENIbHbBIX
pEeCypcoB,  JIONYIIEHHBIX K  MCIOJIb30BAaHUIO MpPU  peau3alid  MMEIOIIHUX
rOCYJapCTBEHHYIO aKKPEAWTAIMIO O0Opa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OOIIETO,
OCHOBHOTO O0IIIET0, CPETHETO 00IIer0 00pa30BaHUsY;

- OcHOBHOW 00pa30BaTeIBLHON MPOTPAMMBI CpeaHEro oOIero oOpa3oBaHUS
MYHHUITUTIAJTFHOTO  OFOKETHOTO  001IeoOpa3oBaTeibHOTO  yupexaeHus «CpemHsis
obmeoOpa3zoBarenbHas mkosa Nel» (manee — MBOY «COLI Nely), yrBep:kaéHHOU
ITpukazom nupexkropa MBOY «COILI Nely» Nel159-o0 ot 30.05.2023;

- Kanenmapuoro yue6Horo rpaduka Ha 2023-2024 y4ueOHBIN Toj, YTBEPKICHHOTO
ITpukazom nqupexropa MBOY «COII Nely» No218-0 0131.08.2023;

- Ilepeuns yuebuukoB Ha 2023-2024 yueOHbIi ron, yTBepkaeHHoro IIpukazom
nupexropa MBOY «COII Nel» Ne218-0 ot 31.08.2023;

- [MonoxenuasMbOY «COIINel» o dbopmax, NepuoguIHOCTH, MOPSJIKE TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH, MIPOMEKYTOUHOU u UTOTOBOM aTTeCcTalu



oOyuaroruxcst,yrBepxaéaHoro [Ipukazom gupexropa MBOY «COIHI Nel» Ne 159-0 ot
30.05.2023 r;

- Tlonoxenus MBOY «COIIl Nel» o cucteme olieHHBaHHUS 00pa30BaTEIIbHBIX
JTOCTHXKEHUN o0ydarontuxcs, yreepxkaeHHoro [Ipukaszom aupexkropa MBOY «COII Nely
Ne159-0 ot 30.05.2023r;

- [lonoxenus o paboyeil nmporpamme y4eOHBIX MPEIMETOB, KYpCOB, MOJYJIEH Kak
KOMITOHEHTa OCHOBHOM oO1eo0Opa3zoBatenpHoil nporpammbel (PI'OC) MBOY «COII
Nely», yrBepxknennoro Ilpukazom nupexktopa MBOY «COHI Nel» Ne98/1-0 ot
04.04.2023r;

- Ycraa MBOY «COIII Ne 1» yrBepxkaennoro Iloctanosnennem ot 01.03.2018 No
148;

- VYuebnoro mmana MBOY «COII Nely» wna 2022-2023 yueOHBIA TOJ,
yrBepxkaeHHoro [Ipukazom nupekropa MBOY «COIL Nel» Ne217-0 ot 31.08.2023.

[Iporpamma 1o OGMOJIOrMM HA YPOBHE CpeAaHEro oliiero oopasoBanus papadoTaHa
Ha ocHOBe DenepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o06pa3oBaHUU B
Poccuiickoit ®@enepanuny, PI'OC COO, ®OOII COO,Konuenuuu mnpenoaaBaHus
yueOHoro mnpeamera «buosiorus» v OCHOBHBIX MoJjioxkeHuit denepanbHON MporpaMMbl
BOCITUTAHUSI.

PabGouass mporpamma HampaBjeHa Ha ¢(opMHPOBaHME €CTeCTBEHHOHAYYHOI
rPaAaMOTHOCTH YYalIUXCS U OpPraHU3alMI0 U3y4YeHUs: OUOJIOTMU Ha JIEeATEeIbHOCTHOU
ocHoBe. B paboueil mporpamMme y4YUTBHIBAIOTCS BO3MOKHOCTH IpEAMETa B peasv3aliu
Tpebopanuit O®I'OC COO K mIAaHUPYEMBIM, JUYHOCTHBIM W METalpeIMETHBIM
pesynbTataMm  OOyYeHHs, a Takke  peaju3aluss  MEXIPEAMETHBIX  CBA3EH
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus.

O01mas xapakTepucTHKA y4e0HOro nmpeaMeTa «0MoJI0rush)

VYuebnsiit npeamer «buosnorus» yrayonénHoro ypoHs uzydenus (10-11 kmacchl)
SBJISICTCS OJHUM W3 KOMIIOHGHTOB TmpeaMeTHoW obnactu «EcTrecTBeHHO-HAYyYHBIS
npeaMetsl». CornacHo nonoxenusM PI'OC COO mpodunbHbie yuyeOHbIE NPEAMETHI,
M3y4JaeMble Ha yriayOJaEHHOM ypOBHE, SBIISTIOTCS criocoooM auddepenimanun o0ydeHus
Ha YPOBHE CpeIHETo 00IIero oopa3oBaHUs W MPHU3BAHBI 0OCCIICYUTH MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIMM, CPEAHUM OOITUM, CPETHUM TPO(ECCHOHATBLHBIM U BBICIITNM
oOpa3zoBanneM. B To ke Bpemsi KaXIblii W3 3THX Y4€OHBIX MPEIMETOB JOJDKEH OBITH
OPUEHTHUPOBAaH Ha NPUOPUTETHOE pelIeHWEe O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX H
pa3BUBAIOIIMX  3a/lad, CBS3aHHbIX ¢  mOpodopueHTanueir  oOydaroumxcs U
CTUMYJIMPOBAHUEM HHTEpEca K KOHKPETHOM 00JIACTM HAYYHOI'O 3HAHMS, CBA3aHHOTO C
OuoJioruen, MeIMIMHOM, SKOJIOTHEH, TICUXO0JIOTHEN, CITTOPTOM HJIM BOCHHBIM JCJIOM.

[Iporpamma mo Ouonoruu NaéT NPEACTaBICHHE O €M W 3aJadax H3YYCHUS
yuebHoro npeamera «buonorus» Ha yriyOI€HHOM ypOBHE, OIpeNessieT 00s3aTebHOEe
(MHBapHaHTHOE) NPEIMETHOE COJAEp)KaHUE, €ro CTPYKTypUpOBaHHE IO pas3leinaM u
TEMaM, paclpeleleHue MO0 KiaccaM, PEKOMEHAYET I0CIeI0BaTeIbHOCTh H3yYCHHS
y4eOHOTO MaTepuasa ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOTO Tmpolecca, BO3PACTHBIX OCOOEHHOCTeH oOydarommxcs. B mporpamme mo
OMOJIOTMU peann30BaH MPUHIMII TPEEMCTBEHHOCTH C M3Y4YEHHEM OHOJIOTHH Ha YPOBHE



OCHOBHOTO 00111ero oOpa3oBaHus, Onarogaps yeMy IpOCMaTPHUBAETCS HAIPABICHHOCTD
Ha TIOCIEAyIollee pa3BUTHE OWOJOTHMYECKMX 3HAHWW, OpPHUEHTUPOBAHHBIX Ha
(GbOopMHPOBaHNE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBINIICHHUS,
NPEICTABICHUN O 3I0POBOM 00pase KM3HU, Ha BOCIHTaHWE OEPEKHOTO OTHOIICHUS K
OKpYy)XKaroIliel NpupoaHON cpeme. B mporpamme 1o OHWOJOTHH TakKe TOKa3aHBI
BO3MOXKHOCTH yueOHoro npeamera «buonorus» B peanuzaruu tpedoBanniit ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM ¥ TIPEJAMETHBIM pe3yJbTaraM
oOyudeHusi 1 B (OPMUPOBAHUU OCHOBHBIX BHUJOB y4ECOHOMO3HABATEIBHON ACSITEIbHOCTU
0Oydaroluxcsi M0 OCBOCHHUIO COAEpk aHHsI OMOJIOrMYECKOro oOpa3oBaHHUs Ha YPOBHE
CpemHero oomero oopa3oBaHusI.

VYueOHblii npeamer «buosorus» Ha ypoBHE CpenHEro oOmero oOpa3oBaHMs
3aBepuIaeT OMOJOrMYEecKoe OO0pa30BaHME B IIKOJE U OPUEHTHPOBAH HA PAaCUIMpPEHUE U
yrayOieHne 3HaHUM OOydarolmuxcs O >KMBOM NIPUPOJIE, OCHOBAX MOJEKYISAPHOU H
KJIETOYHOW OHOJOTUH, SMOPUOJIIOTUA U OWOJIOTUH PAa3BUTHS, TCHETHKH, CEJICKIUH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUYEHHUS U KOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha  yriyOJICHHOM — YpOBHE
OPHUCHTUPOBAHO HAa TOATOTOBKY OOYYAMOIIUXCS K MOCICAYIOIIEMY IOJyYCHUIO
OMOJIOTHYECKOr0 00pa30BaHUsl B By3aX W OPraHU3ALUAX CPEIHETO MPOPECCHOHATHLHOTO
obpaszoBanusi. OCHOBY €ro COJEpXKaHHS COCTABISIET CHCTEMa OMOJIOTHYECKUX 3HAHUHU,
MOJIyYCHHBIX IPU HM3YYCHUHU OOYYAIOIIMMHKCS COOTBETCTBYIOIIUX CHCTEMATHYCCKUX
pasnenoB OMOJIOTUM HA YPOBHE OCHOBHOTO oOmiero obpasomanus, B 10-11 kimaccax 3tu
3HAHUS MMOJYYaroT pa3BUTHE. Tak, pacIIMpeHbl M YrIIyOJIeHbI OMOJIOTHYSCKHUE 3HAHUS O
pacTeHHSX, JKUBOTHBIX, TpuOax, OakTepwsxX, OpraHu3Me 4YeJOBEeKa, OOmuX
3aKOHOMEPHOCTSX JKH3HH, JIONOJHHUTCIBHO BKIIFOUCHBI OHOJIOTHYECKHE CBEICHUS
HPUKJIAJHOTO ¥ MTOMCKOBOTO XapaKkTepa, KOTOPhIE MOKHO MCIIOJIb30BaTh KAK OPUEHTHUPHI
TS TIOCIICAYIOIIEro BeIOOpa mpodeccun. Bo3MokHa TakyKe UHTErpalusi OMOJIOrHYSCKUX
3HAHUI C COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJTYYCHHBIMH O0YYAIOIUMHUCS MPH U3YICHUN
(bU3MKH, XUMUH, Teorpaduu U MAaTEMATHKH.

CtpykTypa mporpaMmbl TIO OHWOJOTHM OTpPaX)aeT CHUCTEMHO-YPOBHEBBIH W
ABOJTFOITMOHHBINA TIOJIXO/IBI K M3y4eHHIO Onosoruu. COrIacHO UM, W3y4aroTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHUCTEM pa3HOTO YPOBHS OPraHHU3alNH,
ABOJIIOIMU OPraHUYECKOTO MHpa Ha 3eMJiie, COXpaHEHHs] OMOJIOrMYECKOro pa3HooOpa3us
iadeTsl. Tak, B 10 kiacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOU U KJIETOYHOW OMosioruu,
AMOPHUOJIOTUM W OHOJOTUM Pa3BUTHUS, TEHETUKHM M CEJIEKIIMH, OWOTEXHOJOTUU U
CUHTETUYECKON OWOJIOTMH, aKTyaJU3UPYIOTCS 3HaHUS OOydYaroluxcsi Mo OOTaHUKe,
300JI0TMH, AHATOMUH, (PU3UOJIOTUU YEITOBEKa.

VYyebOnslii npeamer «buonorus» nmpu3BaHa 00eCeYUuTh OCBOEHUE 00YYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WUJEH, MPUHIMUIIOB W MpaBUJI, JIEKALIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAy4yHOW KapTHUHBI MHUpPa, 3HAHHUH O  CTPOCHUH,
MHOTooOpa3uui U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MONyJsluH, OuoIleHo3a,
HKOCUCTEMBI, O BBIJIAIOIIMXCA HAYYHBIX JTIOCTHKEHUSIX, COBPEMEHHBIX MCCIEAOBAHUIX B



6I/IOJ'IOFI/II/I, MMPUKIAIHBbIX  ACIICKTaX OMOJIOrMYECKHX 3HAHMIM. I[J'If[ pasBUTHA U
IMoAACPKaHHA MHTCpPECA 06yqa}0m1/1xc;1 K OHMOJIOTUH Hapsaay CO 3HAYUTCIbHBIM 00BEMOM
TCOPCTHUYCCKOIO Mar€puaia B COACPIKAHNHN IIPOIrpaMMbl I10 OMoJIOruH IMpeayCcMOTpPCHO
3HAaKOMCTBO C PICTOpPICﬁ CTAHOBJICHUS KW PA3BUTHA TOM WM WMHOU 00JIacTh 6I/IOJ'IOFI/II/I,
BKJIaaAOM  OTCYCCTBCHHBIX H 38pY6C)KHLIX y‘{éHBIX B  PCHICHHUC Ba)KHEHIIINX
OMOJIOTUYECKUX U SKOJIOTHUSCKHUX HpO6JICM.

OT6op opraHu3alMOHHBIX (POpM, METOJAOB U CPEACTB OOy4YeHHUs OHOJOTHH
OCYIIECTBIISIETCS. C Y4ETOM cCHenu(UKH €ero CoIepKaHWs M HANpaBICHHOCTH Ha
NpOAODKeHHE  OMOJIOTHYECKOr0  O0pa3oBaHMS B~ OpPraHM3alMsIX  CPEIHETO
po(heCCHOHATTFHOTO U BBICIIETO 00pa30BaHUsI.

OO0si3aTeIbHBIM YCIIOBHEM NP OOyYE€HMHM OHWOJIOTMHM Ha YriayOJEHHOM YpOBHE
SBIIICTCS TPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takke yuacTue
oOydarolmuxcsi B BBINOJHEHUH TPOEKTHBIX M Y4YEOHO -HCCIIEJOBATEIBCKUX padoT,
TEMaTHUKa KOTOPBIX OMpENEesseTCs] YYUTEJIeM Ha OCHOBE HMEIONIMXCS MaTepuajbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJTHBIX YCIOBHM.

ean u3yuyeHus yue0OHOro npeaMera «OMoJ0Trus»

Heap uzyuenus yuyebnoro mnpeamera «buonorus» Ha yriyOonéHHOM ypoBHE -
OBJIaJICHHE OOYYAIOIMIMMHCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
’KUBBIX CHUCTEM Pa3HOTO paHra M MpuoOpeTeHHe YMEHHM MCIONb30BaTh 3THU 3HAHUS B
(dhopMHUpOBaHUM WHTEpECA K ONMpeaeaEHHON 001acT POo(hEeCCHOHATBLHOMN NeITeTbHOCTH,
CBSI3aHHON ¢ OuWoyiorHMed, WM K BBIOOPY y4eOHOro 3aBedeHUs Ui MPOAOJIKEHUS
OMOJIOTUYECKOTO 00pa30BaHMUs.

JlocTmkeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha yriyoaéHHOM
ypOBHE 00€CIEUNBACTCS PEIICHUEM CIEIYIOINX 3a4a4:

OCBOCHHME OOYYAIONIMMUCS CHCTEMbl OWOJOTMYECKUMX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHUEMUHUIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiIaxX, COCTABIISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO -HAYYHYIO KapTUHY MHpPa; O
CTPOEHUHU, MHOTO0Opa3u U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M,
NOMyJISKUs, BUJ, OMOreo1eHo3, Ouocdepa); 0 BbIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaromMXCsi C METOAAaMHM TIO3HAHMSI JKMBOW MPUPOIBL:
UCCIIEIOBATEIbCKUMH METOJAAMH OHOJIOTUYECKUX HayK (MOJEKYJISIPHOW M KIETOYHOU
O1oN0rUY, SMOPUOJIOTUU U OMOJIOTUN PA3BUTHUSL, TEHETUKU U CEJEKIIMH, OMOTEXHOJIOTUH
U CUHTETHYECKOU OMOJIOTHMH, MAJCOHTOJIOTUH, SKOJIIOTHH); METOAAMHU CaAMOCTOSITEILHOTO
IPOBEICHUs] OMOJIOTMYECKUX UCCIIeI0BaHUN B 1a00paTopuu U B pupoje (HaboaeHue,
U3MEpEHUE, HIKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaACHHUC 06y‘-IaIOI]_[I/IMI/IC$I YMCHHSMU:
CaMOCTOATCIIBHO HaXOAUTb,dHAJIM3UPOBATL MW HCIIOJb30BATb 6I/IOJ'IOFI/I‘{CCKYIO
I/IH(bOpMaHI/IIO; IIOJIb30BAThCSA  OMOJOTHYCCKOM TCpMHHOJ’IOFPICﬁ )41 CPIMBOJ'IPIKOﬁ;

YCTaHaBJIMBATb CBA3b MCKAY PAa3BUTHUEM OMOJIOTUH H COIMAIBbHO-3KOHOMHUNYCCKUMH U
9KOJIOIT'MYC€CKNMH HpO6JICMaMI/I YCJIOBCUYCCTBA, OLCHHBATh IIOCJICIACTBHA CBOEH



AESITeIbHOCTH IO OTHOLIEHUIO K OKpPYXKAaloIled MpUpPOAHOINl cpene, COOCTBEHHOMY
3I0POBBI0 M 3JI0POBBIO0 OKPYXAIOLIUX JIHOJIei; OOOCHOBBIBaTH U COOJIOJATh MEPbI
npouiiakTUKM WHOEKIMOHHBIX 3a00JIEBaHMM, IpaBWja TIOBEJICHUS B MPUPOJE H
oOecrieueHuss 0€30MACHOCTU COOCTBEHHOM >KHU3HEACSTENIbBHOCTH B YPE3BBIYAMHBIX
CUTYalMsIX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIMMUXCA WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MpoIecce  3HAKOMCTBA C  BBUIAIONIMMUCS ~ OTKPBITHSIMH ¥ COBPEMEHHBIMHU
WCCICIOBAHUSIMU B  OHWOJIOTHMH, pENIaeMbIMH €10 MPOOJIeMaMH, METOI0JIOTHEHN
OMOJIOTUYECKOTO HWCCIEAOBAHUS, TPOBEACHUS OKCICPUMEHTAILHBIX HWCCICIOBAHUM,
pemieHus: OMOJIOTMYECKUX 3a7a4, MOJICJIUPOBAHMS OHOJOTUYECKHX OOBEKTOB U
MIPOIIECCOB;

BOCHHUTAHHUE Y 00YYAIOIIUXCS IEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE B LIETIOM
U K OTIeNbHBIM €€ O00beKTaM U sBICHUSAM; (OPMUPOBAHHUE HKOJIOTHUYECKOI,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHHUA B MPUPOJIE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue 00yYaromuMucs KOMIIETEHTHOCTH B panroHaIbHOM
HIpPUPOAONOIL30BAaHUN (COOIIIO/ICHHE TPaBHJI MOBEIEHUS B MPUPOJE, OXpaHbl BUIOB,
AKOCHCTEM, OMOC(ephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 3/I0POBbs OKPY>KAIOIIUX
moaeit (cobmonenuss Mep npoduiIakTUKK 3aboseBaHMid, oOecrieueHHEe OE30MaCHOCTH
KU3HENIEATSIILHOCTH B YPE3BBIYAWHBIX CUTYallUsIX NPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIIOJIb30BaHMS OWOJOTHYECKUX 3HAHUW W yMEHUH B
MMOBCEIHEBHOM KU3HU;

CO3[JaHME YCJOBUH ISl OCO3HAHHOTO BBIOOpA OOYYArOIIMMHKCS WHAWBUAYAITHHOM
00pa30BaTeNbHON TPACKTOPHH, CIIOCOOCTBYIOLIEH MOCIENYIOMIEMYTPOdheccCnoOHAIbHOMY
CaMOOTIPENIEIICHNI0, B  COOTBETCTBHM C  WHAMBHIYaJIbHBIMH  HWHTEpECAMH U
NOTPEOHOCTSIMU PETHOHA.

MecTo yueOHOTo npeaMera «0M0JOTrusH» B y4eOHOM IJIaHe
B cootBerctBHE ¢ PI'OC COO Oumomorus B 10 kmacce sBisieTcs 00sS3aTCILHBIM
npeaMEeTOM Ha YpOBHE cpeAaHero oomiero ooOpazoBanus. OOImee 4YHMCIO YacoB,
OTBEJICHHBIX JUISl WU3y4YCeHHUs OWOJOTUM Ha YINIYOJIEHHOM YPOBHE CpPEIHEro OOIIero
obpazoBanus B 10 kiacce - 3 yaca B Henenmo, Bcero —102 gaca.

2. Coagepxanne yueOHOr0 nmpeaMera
Tema 1. buosiorusi Kak HayKa
CoBpemeHnHass Ouonorus - KOMIUIEKCHass Hayka. KpaTkas wuctopus pa3BUTHS
ouonoruu. buonmornyeckue Hayku U M3ydaemble UMHU MpoOieMbl. DyHIaMEHTAIbHBIC,
PUKJIAJHbIE U TTIOMCKOBBIE HAYYHBIE UCCIEAOBAHUS B OMOJIOTUU.
3HaueHue Ouosorud B (HOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO -HAy4YHOM
kapTuHbl Mmupa. I[Ipodeccuu, cBsizanHble C OuoJorven. 3HAUYeHHE OHOJIOTMH B
NPAKTUYECKONM  JESATENbHOCTH  YEJOBEKa:  MEJIMIIMHE, CEJIbCKOM  XO3SHCTBE,
POMBIIIIEHHOCTH, OXPaHe MPUPOJIbI.



JleMoHcTpanuu

IToptpets: Apucrtotenn, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. dapBun, V.
I'apen, I'. Mennens, B.1. Bepnanckui, M.I1. [Tagnos, 1.1. Meunnkos, H.U. BaBumnos,
H.B. Tumodeer-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuubr u cxembl: «CBsA3b OMOJIOTMM C JPYyrMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U UX U3Yy4YeHHUE

JKuBbie cucTteMbl Kak mpeaMer u3ydeHus owosoruu. CBOMCTBA JKUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CJIOXKHOCTh U
YIIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPraHU3alus, CaMOBOCIPOU3BEIAECHHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy >KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpTraHU3MEHHBINA, TOMYJSIIUOHHO-BUIOBOM, OKOCUCTEMHBIN (OMOTEOIEHOTHYECKUH),
ouocdepubiii. I[lporeccsl, MpoucXOAsIIMEe B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JXuszHb kak ¢opma cyuiecTBOBaHUS Matepuu. Hayku, M3ydaromiue >KUBbIe
CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alHUU.

N3ydenne kuBBIX cucTeM. Metoasl Ouojornueckoil Hayku. HaOmronenue,
U3MEPEHUE, DKCIEPUMEHT, CHCTEMaTru3auus, meTraaHanus. lloHsthe o 3aBUCMMON U
He3aBUCHUMOW mnepemeHHOU. [lmanupoBanue skcriepuMenTa. [locTraHoBka M mpoBeEpKa
runote3. Hyneas rumote3za. [loHstue BmIOOpKM U €€ AocTOBEepHOCTH. Pazbpoc B
Oounonornuecknx MaHHBIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pe3yiabTaToB. [IpuunHbI
HCKaXXECHUS PE3yJIbTATOB KcHEpUMeEHTa. [IOHITHE CTaTUCTHYECKOTO TECTA.

JleMoHcTpanuu

Tabmuubr u cxembl: « OCHOBHBIE TIPU3HAKH KH3HW», «bHOIOTHYECKHE CHUCTEMBIY,
«CBolicTBa XKUBOU MaTepun», «YPOBHU OpraHU3aLMU XKUBOU HpHUpPOAbD», «CTpoeHHe
KUBOTHOU KIIETKW», «TKaHU IKUBOTHBIX», «CHCTEMbI OpPraHoOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepa», «Meroabl U3ydeHUs KUBON TPUPOIBI».

O6GopynoBanue: J1abopaTopHoe 0OOpyaOBaHUE ISl TMPOBEICHHUS HAOIIOACHUN,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTHyeckas padora

«/Mcnonp30BaHuE pa3auyHbIX METOJIOB IPY U3YUYEHUH )KUBBIX CUCTEM).

Tema 3. buosorusi KJIeTKH

Knerka - cTpykTypHO-(pyHKIIMOHANIbHAS €IWHMIIA >KUBOro. VcTopus OTKpbITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. LlIBann, M. lInetinen, P.
BupxoB). OCHOBHBIE NIOJIOKEHUSI COBPEMEHHOW KJIIETOYHOW TEOPHUH.

MeToapl MOJIEKYIISIPHOM U KJIETOYHOW OHMOJIOTMH: MUKPOCKOIHS, Xpomarorpadus,
ANIeKTpodope3, METOJ MEUYEHBIX aToMoB, IuddepeHIHaTbHOe HEHTPUPYTHpOBaHUE,
KyJIbTUBHUPOBAaHUE  KIETOK. M3yueHue Qukcupo8amHvlx  Kiemok. DIEKTPOHHAS
Mukpockonus. Koughoxanvnas muxpockonus. Bumanvhoe (npudicusnennoe) uzyueuue
KJIemox.

JlemoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K.M. bap.
Tabnuupl 1 cxeMbl: «CBETOBOM MUKPOCKOI, « DIEKTPOHHBIM MUKPOCKOID, «cTopus
Pa3BUTHS METOJI0B MUKPOCKOITHI.

O6opynoBanue:  CBETOBON MUKPOCKOI, MUKPOIIpENapaThl paCTUTENbHbIX,



KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTHyeckas padora

«3yyeHue METOJIOB KIJIETOYHOM Owuosioruu (Xpomarorpadus, siekTpodopes,
muddepennmanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHAMN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAJIEMEHTHI. Bosa u e€
pOJib  KaK pacTBOPUTENS, pPEareHTa, Yy4acTUE B CTPYKTYPUPOBAHMM  KIIETKH,
TeIUIoperyisauud. MuHepanabHble BEIIeCTBa KIETKH, UX Ouosioruyeckas pojib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BellecTBAa  KIETKH. buosiormueckue  mojimMepnl.  benkwu.
AMUHOKUCIOTHBIA cocTtaB OenkoB. CTpykTypsl OenkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oenka, menTuaHas CBsi3b. BropuuHas, TpeTHUHasi, YeTBEPTUYHAS CTPYKTYPHI.
Henarypauusa. CoiictBa OenkoB. Knaccudukanus 6enkoB. buonornyeckue QyHKIuH
0enkoB. IIpuoHui.

YrneBoasl. MoHOcaxapuapl, AucCaxapyuibl, OJIUIOCAXAPUIbl U IOJUCAXAPHUIBI.
OO6mwmit Ta" cTpoeHus U (U3MKO-XUMHUYECKHE CBOMCTBA YIJIeBOJIOB. buosornueckue
(GyHKLIMH YTIIEBOJIOB.

Jlumuppl.  TwapodunbHO-ruapodoOHBIe  cBoMcTBA. Kitaccudukainus JUMHIOB.
Tpurnunepunpl, Gochonunuibl, BOCKM, CTepouibl. buosnornueckue GyHKIUM JUMHAIOB.
O6mue cBoiicTBa OHOJOTHYECKHX MeMOpaH - TEKyd4ecTh, CIIOCOOHOCTh K
CaMO3aMbIKaHMIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnotel. JIHK wm PHK. CrpoeHune HYKJIEHMHOBBIX KHUCIOT.
Hyxneoruasl. [punmun xommiementapuoctu. Ilpasuno Yapragpda. Crpykrypa JIHK -
ABoOiHas criupaib. MecroHaxoxaenue u ouonormdyeckue Gpynkuuun JIHK. Bugst PHK.
Oyukunn PHK B kiietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B Mojekyine ATO.
buonornyeckne ¢ynkuuun AT®. BoccraHOBIEHHbIE NEPEHOCYUMKH, UX (DYHKIUU B
kietke. /Jpyeue nyxneozuompugocpamor (HTD). CexBenupoBanue [IHK. Memoow
2CHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast Ouonorusi: OnoXxuMuueckue u onounyeckue uccaeoBaHusl CocTaBa
U TIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIeKy. Moodenuposanue cmpykmypol u hyHKyuil
ouomonekyn u ux Komniaekcos. Komnviomepmuoiii Ousaiin u opeaHudecKuii cunmes
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHcTpanuu

IToptpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenne XMMHMUYECKHX DJIEMEHTOB B HEKHBOM IPUPOJAEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

TaOnuis! U cXeMbl: «Ilepuognueckas Tabnuua XUMHUYECKUX
a1eMEHTOB»,«CTpoeHne MOJIEKYyJbl BOAbDY, «BellectBa B COCTaBe OPraHU3MOBY,
«CTtpoeHue MosieKkybl 6enkay, «CTpyKTypbl 0eTKOBOM MOJIEKYJIbI, « CTpOCHHE MOJIEKYT
yrieBoioB», «CTpoeHHEe MOJEKYN JUNUA0BY», «HykinenHoBble KUCIOTBH, «CTpOoeHHE
MOJIEKYyJIbl ATD.

O6opynoBanue: XuMU4YecKas mocyaa u 000pya0BaHHeE.

JlaGopaTtopnasi paGora «OOHapyxXeHHE OEJIKOB C IOMOIIbI0 KayeCTBEHHBIX



peaKuuny.

JlaGopaTtopnass padora «/ccienoBaHue HYKIEMHOBBIX KHUCIOT, BBIJACICHHBIX M3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. Ctpoenune n QyHKIIUU KJIETKH

Turne! KIeToK: AyKapuoTuyeckas u nmpokapuoruyeckas. CTpyKTypHO -

(GyHKUIMOHAIbHBIE 00pa3oBaHusl KJIETKU.CTpOEHUE MNPOKAPUOTHUYECKON KIIETKH.
Knerounast crenka Oakrepuil u apxeil. OCOOEHHOCTH CTPOEHUSI TeTepoTpOPHON U
aBTOTPO(PHON MPOKAPHOTUYECKUX KIIETOK. MeCTO U pOJIb MPOKAPHOT B OUOIIEHO3aX.

Crpoenne u (GYHKIIMOHUPOBAHHME OJYyKapUOTHUYECKOM KieTku. [lmazmarmyeckas
MeMOpana (mnasmanemma). CTpykTypa Mjia3MaTH4eckoil MeMOpanbl. TpaHcmopt
BELIECTB 4Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, oOneryéHHas
auddys3us), aKTUBHBIM  (MEPBUYHBIA W BTOPUYHBIM  aKTUBHBIM  TPaHCIOPT).
[Tomynponumiaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. ODHJIOIMTO3:
NUHOIMTO3, (arouuro3. Ok3ouuTo3. Kierounas crenka. Crpyktypa U (QyHKIHUH
KJIETOYHOUM CTEHKH pacTeHUM, rprbOB.

Huromnasma. [uto3zosb. ILluTockener. JIBukeHue wnuTomiasMbel. OpraHouabl
kietku. OpgHoMeMOpaHHbIE OpraHouibl KIETKH: sHAomiaazMmaruudeckas cerb (JIIC),
annapatr  [onbmku, JM30COMBI, WX CTpoeHue U  (QyHkuu. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHouA0B KJIETKUH. CTpoeHue TPaHYJISIPHOIO PETUKYIyMa.
Mexanusm Hnanpaenenus 6enkos 6 OIIC. CunHte3 pacTBOpuUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMmOpaH. [nagkuii(arpanyssipHbIil) SHAOIIA3MATHUYECKUM PETHKYIIYM.
CexperopHast (yukmus ammapata [ompmkn. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame 1 onvodcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomu pacturenbnbix kinetok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOW/IbI KJIETKU: MUTOXOHAPUH, IIACTUBL. [Ipoucxoocoenue
mumoxonopuit u nracmud. Cumoébuocenes (K.C. Mepesxckosckui, JI. Mapeynuc).
Crpoenue u GyHKIMM MUTOXOHIPHUM U 1uiacTui. [lepBuyHbIe, BTOPUYHBIE U CIOXKHBIE
1acTUIbl (POTOCUHTE3UPYIOMIMX 3YKAPUOT. XIJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOILIACTHI
BBICIIUX PACTEHUH.

HememOpanubie opranouapl kietkn CrtpoeHue W (GYHKUUM HeMeMOpaHHBIX
OpraHousIoB KJeTKu. Pubocomsl. [lpomeosxcymounsie uramenmol. MUKpoUIaMEHTHI.
Axmunosvie mukpoguiamenmsi. MplllIeUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
HembluweuHvlx kiemox. MukpoTpyoouku. Kinerounsiii nentp. CTpoeHue U JBUKEHUE
KTYTUKOB H  pecHUYeK. MukpoTpyOouku muroriasmel. llentpuons.  benku,
accoyuuposantuvle ¢ MUKpoguiamenmamu u muxkpompyboukamu. Momopuule 6enxu.

Anpo. O6Gomouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKHA, HX CTPOCHHE U
bynkuun. SnepHerit 6enkoBeid MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM
B UHTEp(]a3HOM sape. Ddyxpomamun u 2emepoxpomamun. beaxku XpoMaTuHa - TUCTOHBI.
Junamuxa sadepnoii 060n10uKku 8 Mumose. HoepHuiil mpancnopm.

Knerounble BritoueHus. CpaBHHUTENbHAS XAPAKTEPUCTUKA KIETOK JYKAPHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabnuupl 1 cxembl: «CTpOEHHE FYKAPUOTUUECKOU KIIETKH», «CTpOECHHUE KUBOTHOM
KIEeTKN», «CTpoeHne pacTUTENbHON KIETKW», «CTpPOCHHE MHUTOXOHAPHUN», «Sapo»,



«CTpoeHHe MPOKapUOTHIECKON KICTKU.

O6opynoBaHue:  CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHbIX,

KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUaAbHBIX KIETOK.

JlabopaTropHasi pab6ora «/3ydeHue cTpoeHus KJIETOK pa3IuYHbIX OPraHU3MOBY.

IpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOU MEMOPAHBD».

Jlabopatopuass pabora «lMccienoBanue Ima3MoJiM3a W JIEIJIa3MOJIM3a B
PACTUTENbHBIX KIETKAX).

I[IpakTnyeckas padora «V3ydeHue ABMKEHUS LHUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0MeH BeliecTB M NPeBpalllecHUE JHEPTUM B KJIeTKe

AcCUMWIISIIUSL M TUCCUMWIIALIMS - JABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BCIIIECTB: aBTOTPO(MHBIH © TeTepoTpodHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTuueckoe obecredeHue KieTku: npeBpamieHue ATO B 0OMEHHBIX
npoueccax. GepMeHTATUBHBIN XapaKTep peakui KieToyHoro mertadbonusma.depMeHThl,
UX CTpOEHHUE, CBOMCTBA M MexaHusM jaeictBus. Kopepmentol. Otinnunst GepMEHTOB OT
HEOPraHWYECKUX KaTalau3aTopoB. benku -akTuBaTOpbl U OE€IKU- HHTUOUTOPBI.
3aBUCUMOCTh CKOPOCTH (DE€PMEHTATUBHBIX PEAKIINI OT Pa3IM4HbIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbI
u oxcueenuvlli pomocunmes y oaxmepuu. Ceemocobuparoujue nuemenmsl U nueMeHmobl
peakyuonnoz2o yewmpa. Ponp XJjoporuiacToB B mponecce ¢orocuHTe3a. CBeToBas u
TeMHOBas ¢azbl. Pomoovixanue, C3-,C4- uCAM-tunvr homocunmesa. IIponyKTUBHOCTH
dotocunTe3a. BnusHue paznuuyHbix (PaKTOPOB HAa CKOPOCTh (POTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasne OpraHu3MOB -XEMOCHHTETHUKOB: HUTPUPHUITUPYIOIINE
OakTepuu, Kele300aKTepuu, CcepodaKTepuu, BOAOPOAHBIE OaKTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Bunabl Opoxenus. [lpoayktbl OpoxeHus © HX
UCIIOJIb30BAaHUE  YEJOBEKOM.  AHa’pOOHBIE  MUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTEIN OOJIC3HEH.

AdpoOHbBIE OpraHu3Mbl. JTamnbl 3HEpreTudyeckoro obmeHa. IloaAroToBUTENbHBIN
stan. I 11MKonm3 - 6ECKUCIOPOHOE PACHIEIVICHHE TITHOKO3BI.

buonoruyeckoe oOkucCIeHWE, WM KIETOYHOE JbixaHue. Pojlb MUTOXOHIpHUN B
npoueccax Ouonorudyeckoro okucienus. Luknnueckue peakuuu. OKHCIUTETBHOE
bocopunupoBanue. Iuepeus membpannoco cpaouenma npomonos. Cumnmez ATD:
paboma npomonunou ATD-cunmaszwi. [IpeumyiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepe aHa3poOHbIM. DPPEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

JleMoHcTpanuu

[Toprpersr:  [Ix. Ilpuctinu, K.A. Tumupszes, C. H. Bunorpaackuid,

B. A. Durensrapar, I[1. Murtuenn, I'.A. 3aBap3uH.

Tabmuiel u cxembl: «®DOTOCUHTE3», «IDHEPreTHUecKuid oOmeH», «buocuHTe3
oenkay, «Ctpoenue GpepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBAHHE JIJIsi IPUTOTOBIICHHUSI

MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENApaTOB.

Jlaboparopnasi paGora «/3yueHue KaTaJUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMEpPE aMUJIa3bl WM KaTaaasbl)y.




JlabopaTropnasi padora «/3yueHue QpepMEHTATHBHOTO pPACIICIUICHUS MEPOKCH]IA
BOJOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHnasi pa6ora «CpaBHeHHE MPOIIECCOB (OTOCUHTE3a U XEMOCUHTE3AY.

JlaGopaTopHasi padora «CpaBHEeHHE MMPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGOpMaIus U peajiu3anus eé B KJIeTKe

Peakunn wmatpuuHOro cuHte3a. [IpMHIMI KOMIJIEMEHTAPHOCTH B PEaKUUAX
MaTPUYHOIO cUHTe3a. Peanuzanus HacienctBeHHOM mHbopmanuu. ['eHeTHUecKuit Kop,
ero csoucrtBa. Tpanckpunuusa - matpuusbld cuHTe3 PHK. IIpunnummns! Tpanckpunmu:
KOMILIEMEHTAPHOCTb, aHTUIIAPAJIIENBHOCTD, ACUMMETPUYHOCTbD. Cospesanue
mampuunvix PHK 6 ayxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancmsust u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Oenxa.
YcnoBus 6uocunTesa Oenka. KogupoBanune amunokucinotr. Pons pubocom B GuocuHTe3e
oenka.

Cogpemennvie npeocmasienus o cmpoeHuu e2enog. QOpraHuzaluss TeHoMa Y
IPOKApUOT U SYKApUOT. Perymnsinuus akTHBHOCTH I'€HOB y MPOKApHUOT. I 'Unore3a onepoHa
(®. XKako0, XK. MaHno). MoaexynsapHvie mexanuzmvl IKCnpeccuu 2eHos y dykapuom. Poinb
Xpomamuna 8 pecynsiyuu pabomsi ceHos. Perynsiuys OOMEHHBIX MPOIECCOB B KIIETKE.
Kierounslii romeocras.

Bupycel - HekinerouHble (OpMBI KH3HM M oOnuratHele mnapasutbl. CTpoeHue
IPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznennoiii yuxi [JHK-
cooepacawux eupycos, PHK-coodepocawux eupycos, 6axmepuoghazos. Obpamnas
MPAHCKPUNYUs, peeepmasa, unmezpasa.

BupycHbsie 3a0osieBanus d4enoBeka, XUBOTHBIX, pactenuwit. CIINJ], COVID-19,
COIMATBHBIC U MEAUITMTHCKUAE MTPOOTIEMBI.

buoungopmamuxa: unmeepayus u ananuz oOoavwiux maccugos («bigdatay)
CMPYKMYpHuIX Ouonoeudeckux OanHvlx. Hanomexnonocuu 6 Ouonocuu u meouyume.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodvt 00cmasKu 1ekapcms.

JlemoHcTpanuu

[Toptpetsl: H.K. Konsuos, JI.1. IBaHOBCKHiA.

Tabmuiet u cxembl; «buocuHTes Oenka», «l'eHeTHmueckuit kom», «BuUpyChD»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHnue MOJEIIA BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounslii nuki, ero nepuonsl u peryisnus. Marepdasza u Mmuto3. OcoOeHHOCTH
IpoLeccoB, TMpoTekalomux B uHTepdaze. [loaroToBka KIETKHM K  JIEJICHHUIO.
[IpecunteTnyecknii  (MOCTMUTOTUYECKUM), CHUHTETUYECKHI U MOCTCUHTETUYECKUN
(TpEeMHUTOTUYECKUI ) IEPUOJIBI HHTEP(DA3BI.

Marpuunbii  cunre3 JHK - permmukanumsa. Ilpunnuner perumkanmu  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAJUIEIbHOCTh. MexaHu3Mm
pemmkanuun  JJHK. Xpomocombl. Ctpoenue xpomocom. Tenomepbl U Teiiomepasa.
XpOMOCOMHBIN HA0Op KIETKH - KapuOTHUIl. JIMIJIOMIHBIM W TarjIOWJAHBIA HaOOPBI
xpomocoM. ['omosiornunbie Xxpomocomsl. [10J10BbIE XpPOMOCOMBI.

Jlenenue kieTku - MuTo3. CTaguyu MUTO3a U IMTPOUCXOIAIINE B HUX IPOLIECCHI. THIIbI
muto3a. Kapuoknnes nu nutokuHes. buonornueckoe 3HaueHUE MUTO3A.

Perynsauust MUTOTHYECKOTO IUKJIA KieTku. [Iporpammupyemas kierouHasi rubensb -



aronTo3.

Knerounoe s1po, XpoMocOMBbl, (PYHKIMOHAJIbHAsI TE€HOMUKA. Mexanuszmuol
npoaughepayuu, ouggepenyuposku, cmaperus u cubearu kiemox. «L{ughposas knemray -
buourpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabauubl 1 CXEeMBbI: «OKM3HEHHBIN TUKI KIETKW», «MuTto3», «CtpoeHue

xpomocomy, «Pemmkanusa JJHK.

O6opynoBanme: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MuTo3 B KIETKax
KOPEIIIKA JIyKa.

JlaGopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTtopnasi padora «Habmronenne MuTo3a B KJIIETKaX KOHUYMKA KOPEITKA JTyKa
(Ha rOTOBBIX MUKPOIIPENAPATAX )».

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruyeckoe paszHooOpaszue opraHu3MoB. OJIHOKIETOYHbBIE, KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSATEIBHOCTH OJHOKIIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JPYrue
npoTtucThl. KoJIOHHaNbHBIE OPTAHU3MBL.

B3anmocBsA3p 4yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHUCTEMBI
opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBaTenbHasi, MOKPOBHA,
MPOBOJIAIIASL, OCHOBHas, MexaHndeckas. OcCOOCHHOCTH CTpoeHHS, (YHKIUH U
PACIIOIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHW JKMBOTHBIX M 4YEJIOBEKA. TUIIBI KWUBOTHBIX TKAHEW: JSNUTEIAAIbHAS,
COCIMHUTENbHAS, MbIedHasi, HepBHas. (OCOOEGHHOCTH CTpoeHHs, GYHKIMA U
PAacMoJIOKEHUSI TKAHEW B OPraHax dKMUBOTHBIX U YEJIOBEKA.

Opransl. BerertaTuBHble U I'€HEPATUBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttenma opranu3moB. Kapkac pacrenuii. CKeleTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX WBOTHBIX. HapyXHbIii M BHYTpeHHHI ckesieT. CTpPOCHHE U THUIIbI
COEIMHEHUS KOCTEMN.

JIBuxeHue opraHu3MoB. J[BM>KeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMJIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBH)KEHHE MHOTOKJIETOUYHBIX PACTEHUM: TPONMU3MbI U HACTHH.
JIBMKeHnEe MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIeUHas cuctema. Peduiexc.
CkeneTHbIe MBIIIIIB U UX padoTa.

[Iutanne opranu3moB. llornomieHue BOJABI, YIVIEKHCIONO Ta3a W MUHEPAIbHBIX
BEIIECTB pacTeHHUsIMH. [IuTaHue XMBOTHBIX. BHYTpHIOIOCTHOE M BHYTPHKIIETOYHOE
nuiieBapeHue. [Iutanve mo3BOHOYHBIX KUBOTHBIX. OT/AENBI NUIIEBAPUTEIBLHOIO TPAKTA.
[InmeBapurenpHble xenes3bl. [lumesapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. JIpixanue pacteHuil. [[pixanue »kuBoTHbIX. {uddy3us razos
yepe3 NOBEpXHOCTh KieTKU. KoxHoe npixanue. [[pixarenbHas noBepXHocTh. JKabepHoe u
JNErovyHoe ApixaHue. J[pIXaHWE IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DJBOJIOIMOHHOE
YCIOKHEHUE CTPOEHUS JETKMX IIO03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTeMa
YyenoBeKka. MexaHu3M BEHTWIHALMHU JETKUX y NOTUL M MIIEKONUTAroMX. Perymsauus
nbIxaHus. JlpIxarenbHble 00BEMEL.



TpancnopT BEMECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHCcopT
BEILIECTB y XUBOTHbIX. KpoBeHOcHass cucrema U €€ opranbl. KpoBeHOCHas cucrema
NIO3BOHOYHBIX JKUBOTHBIX M uesioBeka. CepAle, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIlIEHHs. DBOJIIOIIMOHHBIE YCIIOXKHEHHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI
03BOHOYHBIX JKUBOTHBIX. PaboTa cep/uia u e€ perynsuus.

Brigenenue y opranusmoB. Beigenenue y pacreHuil. BoigeneHue y KHUBOTHBIX.
CokparutenbHble Bakyosiau. Opranbl BbiaeneHus. DOuibTpanus, CeKperuss U odpaTHoe
BCAaChIBaHME KaK MEXaHWU3Mbl pabOThl OpraHoB BblAcieHUsA. CBA3b IMOJOCTU Tela C
KPOBEHOCHOW M BBIICIIUTEIBHOW CUCTEMaMHU. BbljielIeHHE y MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. [louku. Ctpoenune u ¢yHkimonupoBanue Hedpona. OOpa3zoBaHHE MOYU Y
YEJI0BEKA.

3amuTa y OpraHu3MOB. 3alIuTa y OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl 6akTepuit u
HUCTBl TpOCTEHIIMX. 3almuTa y MHOroKJIeTouHbiX pactenuil. Kyrukyna. Cpencrta
[IACCUBHOMN U XUMHYECKOU 3alUThl. @UTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE. 3alIuTa
opranuzma ot OosiesHell. IMMyHHast cucrema uesnoBeka. KiieTouHbld U rymMOpasbHBIM
UMMYHUTET. BpoXIE€HHBIM M NPUOOPETEHHBIN crenupuyecKuii UMMYHUTET. Teopus
KJIOHaJbHO-CeleKTuBHOTO HMMyHHTeTa (II. DOpmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHI OpraHuM3MOB. Poib BpOXKAEHHOTO MMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxumMocTe U peryisinus y opraHu3moB. PasgpakuMOCTh y OZHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3apakxumMocCTh U peryisnums y pacteHui. PocToBbie BemecTsa u
VX 3HAYCHHE.

HepBHas cuctema u peduiekTopHas peryisnus y )KuBOTHbIX. HepBHas cuctema u eé€
OTZENbl. ODBOJIIOIMOHHOE YCJIOXXKHEHUE CTPOCHHS HEPBHOM CHCTEMBI Y >KUBOTHBIX.
OTnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc m peduekTopHas ayra.
be3ycnoBHbIE U YCIOBHBIE pedIEKCHI.

['ymopanbHas peryasanus U SHAOKPUHHASI CUCTEMA KUBOTHBIX U 4yesoBeka. JKenessbl
SHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. J[elicTBME TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unorasamo-runodusapHas CucTeMa.

JlemoHcTpanuu

[Toptper: U.I1. I1aBnos.

Tabauubl 1 CXEMBI: «OIHOKIETOUYHBIE BOJIOPOCIINY,
«MHorokneTounbsieBoiopocany, «bakrepun», «lIpocreiimmey, «OpraHbl IBETKOBBIX
pactenuity, «CHCTEMbl OpPraHOB IO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanm pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue CTeOmsy,
«CtpoeHue JIMCTOBOM IUIACTUHKWY», «TKaHW KUBOTHBIX», «CKEJIeT YelIOBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHOCHas cucremayn, «/lpIxareibHas CHCTEMaY,
«HepBHasa cucrema», «Koxa», «Mplmeunas cucrema», «BpiaenurenbHas cHCTEMay,
«OHJIOKpUHHAs cUcTEMay, «CrtpoeHue MBI, «AMMyHHUTETY,
«Kumeunononoctusie», «CxeMa TUMTaHHS pacTeHuil», «KpOBEHOCHBIE CHUCTEMBI
NO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne rufpsl», «CTpoeHUE IU1aHapun», «BHyTpeHHEee
CTpOEHHUE J0XKIeBOro uepns», «HepBHas cuctema poioy, «HepBHas cuctema JISTYIIKN,
«HepBHas cuctema npecmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MiIeKonuTaoux», «HepBHas cuctema yenoBeka», «Pediexcey.



O6opynoBanme: CBETOBOW MUKPOCKOII, MUKPOIIPETapaThl OJTHOKIECTOYHBIX

OpraHW3MOB, MHKpONpenaparbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMU
HAaCEKOMBIX, WIJIOKOXKHMX, JKHUBBIE DSK3EMIUIAPbl KOMHATHBIX pPacTeHHil, repOapuu
PacTEHMII pa3HBIX OTHEJIOB, BJIAKHBIEC MPENAPATHl JKMUBOTHBIX, CKEJIEThI MMO3BOHOYHBIX,
KOJUIEKIIUM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJoBeKa, o0OpyAOBaHHE IS
JEMOHCTPALUK ITOYBEHHOTO U BO3AYILIHOIO MUTAHUS PACTEHUH, PACILCIUICHUS Kpaxmana
u OenkoB 1o JedcTBueM (epMEHTOB, 00OpyAOBaHUE AJIA JIEMOHCTPAIMU OIbBITOB IO
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3MA JIbIXaTeIbHBIX ABUKEHUN, MOJICIIN
TOJIOBHOT'O MO3Ta pPa3jInYHbIX KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEe pacTeHUI.

JlaGopaTopHas padora «/3yueHne TKaHeH >KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

DopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrolioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrosoro Pa3MHOXKEHUA: IIOYKOBAHMUE, CIIOPYJISALIUS,
(dbparmMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmHoxkeHue. [lonoBele KineTKH, WM rameTsel. Meno3. Ctaguu menosa.
IToBenenne xpomocoMm B Mmeiose. Kpoccunroep. buosormyeckuil cCMbIC Meio3a u
IIOJIOBOTO Tpoliecca. Meno3 u ero MeCTo B )KU3HEHHOM LIUKIIE OPIraHU3MOB.

[IpenzaponpimeBoe pasuthe. ['ameroreHe3 y >KUBOTHBIX. [loJOBBIE JKEIE3BI.
OOpa3zoBanue M pa3BUTHE IMOJIOBBIX KieTOK. CrmepmartoreHe3 u oorene3. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnomoTBOpeHHe ©W  SMOPUOHAIIBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyalbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS - HayKa O
pa3BUTUU OPraHU3MOB. Mopgozenes - 00ma u3 21aubIX NpooIEM IMOPUOTOSUL.
Konyenyus mopghoeenos u mooenu mopgozenesza. Craauu sMOprUOTreHe3a )KMBOTHBIX (Ha
npumepe Jsrymku). JpoGnenue. Tumbl npoOnienus. [emepmunupoeannoe u
HedepMuHupoganHoe opooaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH APOOJICHUS
MJIEKOITUTAIOLIUX. 3apO/IbIIIEBbIC TUCTKU (FacTpyasiius). 3aKkiajika OpraHoB U TKaHEH U3
3apOJBIIIEBbIX JINCTKOB. B3anMHOE BIMAHME YacTEd pPa3BUBAIOLIEIOCS 3apOJbIIia
(oMOpuoHanbHas MHAYKIMS). 3akiajka IJIaHa CTPOEHUs XUBOTHOTO KakK pe3yibTaT
UEPAPXUYECKUX B3aUMOJICHCTBUN TE€HOB. BiusgHMe Ha >MOpHUOHAIBLHOE pa3BUTHE
pPasTUYIHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonansubii nepuon. [Ipsimoe u Henpsamoe
paszsuthe. Pa3Butne ¢ metamopo3oM y O6€CIIO3BOHOUYHBIX M MTO3BOHOYHBIX KUBOTHBIX.
buoniornyeckoe 3HaueHHE TPSIMOIO M HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B
npupone. Tunel pocta KUBOTHBIX. DAKTOPHI PETYIISIIIUU POCTA KMBOTHBIX U YEJIOBEKA.
Cramuu mocTAMOPHUOHATIBFHOTO Pa3BUTHS Y )KUBOTHBIX M YelioBeka. [leproapl oHTOTreHEe3a
yenoBeka. CTapeHue U CMepTh KaK OMOJIOTUYECKHE MPOIIECCHI.

PasmHoxeHne u paszButue pacreHuit. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IMKIIe pacTeHuil. OOpa3oBaHue CIop B Ipoiiecce Meio3a. ['amerorenes y
pacTEHUM.

OmnonoTBOpeHHE W pa3BUTHE  PACTUTENIBHBIX  OpraHu3MoB.  JIBoliHOe
OIIOAOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.



MexaHu3MbI pPETyJIII OHTOT'CHEC3a Y paCTeHI/Iﬁ " ) KUBOTHBIX.

JlemoHcTpanuu
IToptpetsl: C.I'. Hapamun, X. [lInemas.
Tabnuubl 1 CXEeMBI: «BeretaTuBHOE pa3MHOXKEeHHEY, « TUIbI O€CcoI0ro

pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAIb», «Pa3MHOXKEHUE SBIJIECHBI»,
«Pa3MHOXeHue TUApbY, «Mehos3y, «XpoMocombl», «l'ameroreHes», «CTpoeHue
ANIEKIIETKU U CIIEpMaTo30u1a», «OCHOBHBIE CTaIMM OHTOreHe3a», «IIpsiMoe u Henpsmoe
pasButue», «Pa3sButne Manckoro xxyka», «Passurue capanum», «Pa3Butue nArymkmy,
«/IBOITHOE OMIIOOTBOPEHUE Y IIBETKOBBIX pacTeHUi», « CTpOCHUE CEMSIH OJHOJI0IbHBIX
Y JBYJOJBHBIX PACTEHHUIN», « KU3HEHHBIA LUK MOPCKOM KaIyCTbD), «JKM3HEHHBIN UK
MXa», «KHU3HEHHBIN HHUKJI TAIOPOTHUKAY, « KU3HEHHBIA LIUKJI COCHBD.

O6opynoBanue: CBETOBON MHUKPOCKOT, MEKPOIIPEIIapaThl SUIICKICTOK H

CIIEpMATO30UI0B, MOAENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTtopnasi padora «J3yueHrne CTpOEHHS TNOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BpisBIIEHHME TPU3HAKOB CXOACTBA  3apOJbILICH
MIO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHasi padora «CtpoeHre OpraHoB pa3MHOKEHHUSI BBICIIIUX PACTEHUIN.

Tema 11. I'eHeTHKa - HAyKa 0 HACJIEICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Uctopus craHOBICHUS U pa3BUTHS T€HETUKHU Kak Hayku. Pabotel I'. Menaens, I'. ne
®pu3a, T. Moprana. Ponb oTedecTBeHHbIX yu€HBIX B pa3BuUTHH reHeTuku. Padoter H.K.
Konbuosa, H.M. BaBunosa, A.H. benosepckoro, I'.J[. Kapneuenko, FO.A. @unumnyeHko,
H.B. Tumodeena-Pecosckoro.

OCHOBHbIE TE€HETUYECKUE TIOHSTUS W CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HbI, AIbTEPHATUBHBIC NMPU3HAKH, JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, T€TEPO3UT0Ta, YWCTas JIMHUSA, THOpHUIbI, TeHOTur, (eroturl. OCHOBHBIC
METO/1bl TEHETUKU: THOPUI0JIOTUYECKHM, IUTOJIOTHYECKUHM, MOJIEKYJISIPHOT€HETUYECKU.

JlemoHcTpanuu

IToptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Kosbios, H.1. BaBuios,
A.H. benozepckuii, I'.Jl. Kapnieuenko, F0.A. ®ununuenko, H.B. Tumodeen-Pecopckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXEeMbl CKPEIIUBAHUSI.

JlaboparopHasi padora «/Ipo3oduia kak 0O0bEKT FTeHETUUECKUX UCCIICTOBAHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHzaenst - 3aKOH €IUHOOOpa3us
ruOpuoB nepBoro mnokosieHus. [IpaBuno nmomunHupoBanus. Bropoii 3akon Mennens -
3aKOH pacCHICIUICHHWs TMpU3HAKOB. l[uToNormdeckue OCHOBBI ~ MOHOTHOPUIHOTO
CKpemuBaHus. ' urmore3a 4ucToThl raMer.

Ananmusupytomee ckpemuyBaHue. [IpoMeXyTO4YHBIM XapakTep HacCIEAOBaHUS.
Pacmerienre nmpru3HakoB NMpyU HEMOJIHOM JOMUHUPOBAHUMU.

Jlurnbpuanoe CKpEILIUBAHUE. Tperun 3aKOH Mennemns - 3aKOH
HE3aBUCUMOTOHACIEIOBAaHUS TPU3HAKOB. LlUTONIOrMYeCKre OCHOBBI JAUTHOPUIHOTO
CKpEIIMBaHUA.

CuenienHoe HacnefoBaHue mnpusHakoB. PabGotet T. Moprana. CrenieHHoe
HacJIeJJOBAaHUE T'€HOB, HAPYIIEHUE CIEIUICHUS MEXIy T€HaMH. XPOMOCOMHas TEOpHs
HACJIEJCTBEHHOCTH.



I'enetnka mosia. XpPOMOCOMHBIA MEXaHU3M OIpeNeNeHus IMona. AyTOCOMBI U
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHbIM W TeTeporaMeTHbId IMoJI. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue npru3HakoB, CLETJIEHHBIX C MTOJIOM.

I'enotun kak nemoctHaa cucrema. [LienoTponust - MHOKECTBEHHOE JEUCTBUE T'EHA.
MHO0XeCTBEHHBIMN aJJICIIN3M. BzaumopericTBue HeaJJICIbHbBIX I'€HOB.
Kommementapuocts. Onucras. [lonmumepusi.

['eHeTyecKuii KOHTPOJIb PAa3BUTHSA PACTEHUM, KUBOTHBIX W YEJIIOBEKAa, a TaKKe
(M3UOIOTUYECKUX TIPOIECCOB, MOBEICHUS M KOTHUTUBHBIX (yHKIWHA. ['eHeTmueckue

MEXaHM3Mbl CHUMOMOTE€HE3a, MEXAaHHU3Mbl B3aUMOACHCTBUS «XO3MUH - MapasuT» H
«XO03fMH - MHUKpoOuom». ['eHeTHueckWe acmeKkTbl KOHTPOJIsI M W3MEHEHUs
HACJIEICTBEHHOM MH(OPMALIMK B TOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JleMoHcTpanuu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «llepBbiii u BTOpoil 3akoHbl Menaens», «TpeTuil 3aKoH
Mennens», «AHanM3upyrolee CkpemuBaHue», «HemonHoe — moMuHHMpOBaHHUEY,
«CuernieHHOe HacleoBaHUe MPU3HAKOB y Apo3oduiib», «I'eHetnka nojay, «Kapuotun
yenosekay, «Kapuotun aposzodpunsy, «Kapuotun nrunb», «MHOKECTBEHHbIN
alenusm», « BzaumoneincTere reHoBy.

O6opynoBanue: MoJenb JUisl JEMOHCTpAllMUd 3aKOHOB €JIMHO00pa3usi TuOpuoB
NEPBOrO IMOKOJEHUSI U PACUIEIUIEHUs IPU3HAKOB, MOJEb I JEMOHCTpPALUM 3aKOHa
HE3aBUCHMOTO HACJEAOBAHUS NPU3HAKOB, MOJEIb I AEMOHCTPAlMUA CUECILUICHHOTO
HACJICI0BaHMS MPU3HAKOB, CBETOBON MUKPOCKOII, MUKpompenapart: «Jpo3odumay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS
y IpO30(HITBD.

IIpakTnyeckas padora «l3yueHue pe3yiabTaToB AUTHOPUTHOTO CKPEUIMBAHUS Y
APpo30(UITBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna v cpeabl nOpu  (GOpMUpOBaHMM  (DEHOTHIIA.
N3meHunBOCTh mNpHu3HAKOB. KauecTBEHHbIE W KOJIMYECTBEHHBIE MpPU3HAKU. Buel
MU3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas  u3MeH4YMBOCTb.  Poiab  cpeasl B (popMupoBaHUU
MOAU(PUKAMOHHON n3MeHunBOoCcTH. Hopma peaknuu npusHaka. BapuanuoHHbIN psng u
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHYHNBOCTH.

I'enoTnnuueckast 3AMeHUYNBOCTL. CBOMCTBA I'€HOTUIIMYECKON N3MEHUYNBOCTU. BUIBI
TCHOTUITHYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHAS.

KoMmOvHaTtiBHAasT W3MEHYMBOCTh. Mei03 W TMOJOBOM TPOIECC - OCHOBA
KOMOMHATUBHON W3MEHYMBOCTHA. POJb KOMOMHATHBHOW W3MEHUYMBOCTH B CO3IaHUU
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUIA.

MyTanmoHHasi ”3MEHYMBOCTh. BUABl MyTaluii: T€HHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHbIE 1 UHAYLIMPOBAHHBIE MyTallUH. SIEpHBIE U NUTOIIA3MAaTUYECKUE MYTALIUH.
ComaTtnueckue U nojoBble MyTauuu. [I[pruurHbl BOSHUKHOBEHUS MyTaluil. MyTaressl u
UX BJIMSHHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAlMOHHOIO Ipouecca. 3aKOoH
TOMOJIOTHYECKHX PSAJIOB B HacyencTBeHHON u3MenunBocT (H.W. BaBunioB). Buesnepnast
U3MEHYUBOCTD U HACIIEICTBEHHOCTb.

Onuzenemura u INULEHOMUKA, POJIb INULEHEMUYECKUX PAKMOPO8 8 HACIeO08AHUU U



UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.M. BaBunos.

Tabnuiel U cxembl: «Buabl ©3BMEHUMBOCTHY, «MoaubukannoHHass U3MEHYHUBOCTHY,
«KoMOvHaTHBHAsT M3MEHUUBOCTHY, «Meho3y, «OmnomorBopeHue», «l eHeTHdecKue
3a00JIeBaHUs YeIOBEKay, «BUabl MyTalldii».

OGopynoBaHKe: )KUBBbIE U TepOApHBIC AK3EMILUIAPHI KOMHATHBIX PACTCHUH, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHINBOCTH.

Jladoparopnasi paGora «lccrnemoBanue 3aKOHOMEPHOCTEH MOIUGMDUKAITMOHHON
n3MeHunBOCTH. [locTpoeHne BapuanmoOHHOTO psAa ¥ BApUALIMOHHOW KPUBOWY.

IpakTnyeckas  pad6ora  «Myramuu y  Apo3odmibl  (HA  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTHKA Ye/IOBEKa

Kapuotun wuyenoBeka. MexayHapoJHasi mOporpaMma HCCIEIOBaHUS TE€HOMa
yesjoBeka. MeTojbl M3y4deHUs] T€HETHKH YeJOBeKa: TeHEIOrMYeCKHM, OJM3HEIOBBIH,
IATOTCHETUYECKUW,  MOMYJISIIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpemMeHHOE OTIPEECICHUE IeHOTHIIA: MMOJTHOTCHOMHOEC
CEKBCHUPOBAHUE,FEHOTUITUPOBAHUE, B TOM uuciae ¢ nomombio [I[[P-ananusza.
Hacnencreennbie 3a0oeBaHus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bosie3dHn C HACIENCTBEHHON IMPEIpacloIO)KEHHOCThIO. 3HAYCHHE MEIUIMHCKON
TCHETUKHU B MPEAOTBPAIIEHNHN U JICUCHUH TEHETUICCKUX 3a00JIeBaHM yemoBeka. Meanko
- TEHETUYECKOE KOHCYJbTUpOBaHHE. CTBOJOBBIE KIETKU. [IOHSATHE «TrE€HETHYECKOTO
rpy3a». ODTHYECKHE AaCTeKThl HMCCICIOBAHWNA B O0JACTH PEJAKTHPOBAHUS TE€HOMAa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (GakTOphl  TMOBBINICHHOW  YYBCTBUTEIBHOCTH  4YEJIOBEKAa K
GU3UYECKOMY W XUMHUYECKOMY 3arpsi3HCHHIO OKpYyKaromeh cpeasl. | eHernueckas
MPEPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTHUSM.

JlemoHcTpanuu

Tabmuer u  cxembl: «KapuoTun denoBeka», «MeToabl HU3YYEHUS T'€HETHUKH
yeJioBeKay, «I'eHeTnueckue 3a00JIeBaHUs YEIOBEKAY.

IIpakTuueckas padora «CocTaBiieHUE U aHAJIU3 POJOCIOBHOW.

Tema 15. Cenrekuusi opraHu3MoB

JloMecTukanus u CeNeKius. 3apoxKICHUE CeJICKINHU U ToMecTukaunu. Yuenue H..
BapunoBa o LleHTpax mpoucxXokaeHUs U MHOrooOpasus KyJlbTYpHBIX pacTeHuid. Poib
CEJIEKIIMU B CO3J]aHUU COPTOB PACTEHU W MOpoA KUBOTHbIX. COpT, MOpOJa, MITAMM.
3aKOH rOMOJIOTMYECKUX PSJOB B HaclieACTBeHHOM m3MmeHunBoctd H.M. BaBuiosa, ero
3HAYCHHUE JJISI CEJICKITMOHHON PabOTHI.

Metoasl  ceneKUMOHHOM  paboThl.  MCKycCTBEHHBI  OTOOp:  MacCOBBIN
WVHIUBUTyTbHBIA. JTallbl KOMOMHAIIMOHHON celleKiuu. VcnpITanue mpou3BOIUTENCH
0 MOTOMCTBY. OTOOp MO T€HOTHUITY C ITOMOIIBIO OIEHKH (DEHOTUIIA IOTOMCTBA U OTOOP
10 TEHOTHITY ¢ nmomoikto ananuza JHK.

NcKkyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PanuanvoHHBIA U
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTAlMH Yy KYJIbTYPHBIX (OPM OpPraHH3MOB.
Hcnonb30oBaHue T€HOMHOTO PEAAKTUPOBAHMS U METOJ0B pekomMOumHaHTHBIX JIHK mis
MOJTy4YE€HHUS UCXOHOTO MaTepuaia sl CEJICKINM.



[Tomyuenne nonumionnoB. BHyTpuBumoBas rubpuausanusa. bianskopoacTBeHHOE
CKpelIMBaHue, Wil WHOpUIUHT. HepoacTBEHHOE CKpelllMBaHUE, WM ayTOPUJIMHT.
I'erepo3uc u ero npuuuHbl. lcmosib3oBaHHWE TreTepo3uca B cenekiuu. OtnanéHHas
rubpuauzanus. Ilpeogonenune Oecruiogusi MEXBUIOBBIX T'HOpUIoB. JlocTmxkeHus
CEJIEKLINU PACTEHUN U HKUBOTHBIX. « 3€1E€HASL PEBOIIOYUSLY.

CoxpaHeHHE M W3YyYEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHN U HX
TUKUX POAUYE sl CO3JAaHUsl HOBBIX COPTOB M THUOPHUAOB CEIbCKOXO3WCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpaneHue u YnpagieHue 2eHeMmudecKuMu  pecypcamu
CENbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — JHCUBOMHBIX 6  YeNsAX  VIAVUUIeHUs]
CYWecmeyowux U CO30aHUs HOBbIX NOPOO, JIUHUL U KPOCCO8, 6 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUYHBIX UCCAe008AHUU, Nepedosblx uoel U
NnepcneKmuBHbIX MexHoI02UlL.

JleMoHcTpanuu

IToptpers: H.M. BaBunos, N.B. Muuypun, I'.Jl. Kapneuenko, ILII. JIykbsiHeHKO,
Bb.JI. Actaypos, H. bopnoyr, /I.K. bensies.

Tabmuupl 1 cxembl: «LleHTpB TPOUCXOXKIEHUS M MHOI000pa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHMX psIOB B HACIEICTBEHHOM W3MEHYMBOCTIY,
«Metoppl cenexkuumn», «OTnanéunas rudpuauzanus», «MyrareHes».

JlaGopaTtopHasi padora «J3yueHune cOpPTOB KyJbTYPHBIX PACTEHUHM U IOPOJ]
JOMAIIHUX )KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

Okckypeusi «OCHOBHBIE METO/IBI U JOCTUKEHUS CEJIEKLUU PACTEHUN U >KMBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B
TEIUIMYHOE XO03SHCTBO, B 1a00PaTOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCIIOJIb3yeMble B OMOTEXHOJIOTHH, - KJIETOUYHbIE U TKAHEBbIE KYJIbTYpHI,
MUKpPOOPraHU3Mbl, UX XapaKTepUCTUKA. TpaauunoHHass OMOTEXHOJIOTHS: XJIe00eYeHue,
MOJIYYEHHE KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOAENUE. MHKPOOMOJIOIrMUYECKUI CHUHTE3.
OOBEKTH MUKPOOMOJIOTHYECKUX TexHoJoruid. [Ipou3BojacTBO Oeika, aMUHOKUCIOT U
BUTAMUHOB.

Co3ngaHue TEXHOJIOTMH W HWHCTPYMEHTOB IICJICHANIPABICHHOIO HW3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LEJIbI0 IOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIeprKalINX HE BCTPEYAIOIINECs B MPUPOIe OMOCUHTETHUECKHUE MTyTH.

Kierounas wunxeHepus. Meroapl KyiabTypbl KIETOK W TKaHEW pAaCTEHUM U
KUBOTHBIX. Kprobanku. CoMatuueckasi THOpUAN3AIUS U COMAaTUYECKUN dMOPHUOTEHE3.
Hcnonbs3oBaHre TalIONAOB B CEJIEKIUM pacTeHuil. [loo-yuenue MOHOKIOHATbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATLHLIX AHMUMeEN 8 MeOuyuHe.
HckyccTBEeHHOE  OIUIONOTBOPEHHE. PEKOHCTpYKIHMs AMUEKIETOK M KIOHHPOBAaHME
KUBOTHBIX. MeTo[ TpaHCIUIAHTAUMU SiAep KIETOK. TexHonoeuu 0300po6ieHus,
KYIbMUBUPOBAHUSL U MUKPOKIOHANLHO20 — PAZMHONCEHUSI  CElbCKOXO3AUCMBEHHbIX
KYJIbmyp.

XpoMOCcOMHass M TeHHasl WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomObunantublx JHK. Coszdanue mpanceennvix opeanusmos.
JIOCTMKEHUS U MEPCIEKTUBbl XPOMOCOMHOM M T'€HHOW HH)KEHEPUHU. DKOJIOTUYECKHE U



ATUYECKHE MTPOOIEMbI TEHHOW NHKEHEPHUH.

MenuuuHckue OuotexHosoruu. IloctreHomHas 1mudpoBas wmeauinunHa. [ILP-
AUarHocTuka. MeTtaboJOMHBIN aHaIM3, TEHOLIEHTPUYECKUI aHaJIu3 MPOTEOMa YEJIOBEKA
JUIsL OLIEHKU COCTOSIHUSL €rO 3J10pOBbs. CIOJIB30BaHKME CTBOJIOBBIX KIIETOK. TapretHas
Tepanus paka. BD-OuomnxkeHepuss uid pa3pabOTKM  (PyHIAMEHTAIBHBIX OCHOB
MEIULUHCKUX TEXHOJIOTMM, CO3JaHUs KOMIUIEKCHBIX TKAaHEH COYETAaHUEM TEXHOJIOTHMH
TPEXMEPHOr0 OMOIIPUHTHHIA U ckaddosuHra Juisl pelieHus 3a1aq

MEPCOHANM3UPOBAHHON MEULIVHBI.

Coznanne BEKTOPHBIX BAaKIMH C II€JIbI0 00ecreYeHnss KOMOMHUPOBAHHOW 3aIUThI
ot Bo30ynuteneir OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB

¢bynxmonupoBanust PHK-conepskammx BHUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanuu

Tabmusl um  cxemsl: «lcronb3oBaHME MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I' eHHast HH)KEHEepUs».

JlabopaTopHasi pabora «/3yueHre 00bEKTOB OMOTEXHOIOT UMD,

IIpakTuyeckas padora «llosydeHre MOJTOYHOKUCIBIX IIPOYKTOBY.

Okckypeust  «buorexHomorus - BaKHeEHIIas ~— NPOM3BOJUTENbHAs  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJOTNYECKOE ITPOU3BOJCTBO)».

3.Il.1anupyembie 00pa3oBaTe/ibHbIE Pe3yJbTAThI

JInyHOCTHBIE:

®I'OC COO ycranaBiauBaeT TPeOOBAHUA K pe3yIbTaTaM OCBOCHHS O0YUaIOIIMMHUCS
MporpamMM CpeIHeTo 00IIeTo 00pa30BaHMUS: JTUYHOCTHEIE, MeTarpeAMETHBIC
UTIPEMETHBIC.

B crpykType JHMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS mnpeamera «buonorus»
BBIJICJIEHBI  CJIEAYIOIIME COCTaBIAIONIME: OCO3HAHUe OO0Y4YalIUMHUCS POCCUMCKOM
IrPaXXIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTU H
CaMOOTIPEICNICHUIO; Haluuyue momueayuu K OOyYEHUIO OWMOJIOTUU; yeleHanpasieHHoe
paseéumue BHYTPEHHHUX YOEXKICHHUHA JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TpPAOUIUK pa3BUTUS OHMOJOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocodoHocms 00y4aroUIMXCsl pyKOBOACTBOBAThCS B CBOEH JEATEILHOCTH LIEHHOCTHO-
CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHus;
Hamuyue npasoco3Hauusi SKOJIOTUYECKON KYyIbTYpBl, CnOCOOHOCMU CTAaBUTh LEIH H
CTPOUTH )KU3HEHHBIC [LIAHBI

JIM9HOCTHBIE pEe3yJabTaThl OCBOCHUS MPOTPaMMBbI 1O OWOJOTUM JOCTHTAIOTCS B
EAMHCTBE y4eOHOM M BOCITUTATEIHLHOU JIEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCHMCKUMH  COLUHUOKYJIBTYPHBIMHA, HCTOPUYECKMMHU H JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHSATHBIMH B OOINECTBE MpPAaBWJIAMH W HOPMaMU IIOBEJICHUS W CIIO-
COOCTBYIOT MpOIIECCAM CaMOIO3HAHHUS, CAMOBOCHUTAHUS M CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEW MO3ULNU JINYHOCTH, MTAaTPUOTU3MA U YBAXKEHHS K 3aKOHY U MPABOIOPAIKY,
YeJIOBEKY TpyJa U CTapllieMy MOKOJEHHUIO, B3AMMHOI0 YBa)K€HHUs, OEpExKHOro OTHOIIIE-
HUA K KyJIbTYPHOMY HAacCJIEUIO U TPAaAuLUsIM MHOTOHAMOHAJIBbHOTO Hapoaa Poccuiickon
denepaunu, MPUPOJE U OKPYKAKOLIEHU Cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS Y4YEOHOro mnpeaMmera «bHONOTHUS» TOIKHBI



OTpaxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOyYaromuXxcsi  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEH  MO3UIMEH  JUYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKII€HUI, COOTBETCTBYIOIIUX TPATULIUOHHBIM
IIEHHOCTSIM POCCUHCKOrO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO ONbITa U  OIbITa
NEATEIBHOCTH B TIPOLIECCE pPEAJM3alMM OCHOBHBIX HAINPABICHUN BOCIHUTATENBHOM
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

I'paxxpaHCcKOro BOCIMTAHUSA:

+ COPMUPOBAHHOCTh TPAXKIAAHCKON MO3ULMU OOYYaIOIIErocsi Kak aKkTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

+ OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEW, YBAXKEHHE 3aKOHA U
MPaBONOPSAKA;

« TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATENBHOCTH MPHU CO3JAAHUM YYEOHBIX
MIPOCKTOB, PEIICHUH y4E€OHBIX W TMO3HABATEIBHBIX 3a7a4, BHITIOJTHEHUU OMOIOTHYCCKUX
3KCIIEPUMEHTOB;

+ CIIOCOOHOCTh OMPEEIATh COOCTBEHHYIO MO3UIMI0 MO OTHOIIECHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU B OOBICHSATH €&;

- YMEHHUE YYUTHIBaTh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBHUS JIIOACH C pa3HBIMUA YOEKIECHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLMAJIbHBIM ITOJIOKEHUEM;

- TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
NO3HABATEJbHBIX U HMCCIEAOBATEIbCKUX 3a/ad, YBaXKUTEJIbHOE OTHOLICHHE K MHEHHIO
OMIMOHEHTOB MPHU O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJOTUYECKOTO COACPIKAHUS;

+ TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

IIaTpuOTHYECKOro BOCIIUTAHUS:

« COPMHUPOBAHHOCTh POCCUHCKON TPaXTAHCKOW WICHTUYHOCTH, MaTPUOTHU3MA,
YBaXKECHHSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PommHoM, ropmoctu 3a
CBOM Kpail, CcBOO PoauHy, CBOM S3BIK W KYJbTypy, NOpPOLUIOE U HACTOSIIEE
MHOT'OHaIlMOHaIBHOTO Hapoaa Poccuu;

« IEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEIHWI0 W IaMITHUKAM IPUPOJIbI;
NOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

+ CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJIECHUE M Pa3BUTHE
OWoJIOTHH, TIOHWMAHUE 3HAYCHUS OMOJIOTMH B MO3HAHUM 3aKOHOB TPUPOJBI, B JKU3HU
YeJI0BEeKa M COBPEMEHHOI0 00111eCTBa;

- JIeiHas yOEeXIEHHOCTh, TOTOBHOCTh K ciy’keHHI0O OTedecTBYy M €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro Cyab0y.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

+ OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

+ c(OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

« CIIOCOOHOCTh OIICHWBATh CUTYaIlMi0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

+ OCO3HAHME JTUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO;



+ OTBETCTBEHHOE OTHOILIICHHE K CBOUM POJMUTEISM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPUHATHS LIEHHOCTEN CEMEWHOM JKM3HU B COOTBETCTBUU C TPAAULMUAMU
HaponoB Poccum.

ICTETHYECKOr0 BOCIUTAHMS

+ 3CTETUYECKOE OTHOIICHUE K MHPY, BKIHOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

+ TOHUMAHKE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

* TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAY€CTBA TBOPUECKOM JIMYHOCTH.

Ddu3nveckoro BoOCHUTAHUS, (OPMHUPOBAHMA KYJbTYPbl 310POBbS W
IMOIMOHAJIBLHOTO 0JIArOMOJIyYns:

- IOHUMaHUE W peaju3alus 370poBoro M 06e3omacHoro obpasza *Ku3HU (370pOBOE
MUTaHue, COONIOACHNE THUTHMCHWYECKUX MPABWJI U HOPM, COQIIAHCHPOBAHHBIN PEXKUM
3aHSATUM U OTJIbIXa, peryyisipHas Gu3nueckass akTUBHOCTh), O€PEKHOI0, OTBETCTBEHHOTO
M KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY
3JI0POBBIO;

« MIOHUMAaHKE TIEHHOCTH MPABWJI WHANBUAYATHLHOTO U KOJUIEKTUBHOTO OE30TIaCHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAOMIUX 3J0POBbIO U KU3HU JIIOJEH;

- OCO3HAHUE TMOCIEJACTBUN W HENPUITHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
aJIKOT0Jisl, HAPKOTHUKOB, KYPEHHSI).

TpyaoBoro BOCIMTAHUA:

« TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;

« TOTOBHOCTh K QKTHMBHOM JIESITEJILHOCTH TEXHOJOTMYECKOH W COIMAIbLHOM
HaIPaBJICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIHO
BBITIOJIHATH TAKYIO JEATEIIbHOCTD;

- MHTEpEC K pa3MuHbIM cdepaM MpodheCcCUOHATBHOW JIeSITEIbHOCTH, YMEHHUE
COBEpIIIAaTh OCO3HAHHBIN BBIOOP Oymymied mpodeccuu W pearn30BBIBATH COOCTBEHHBIC
’KM3HEHHBIE IIaHBI,

+ TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTIKEHUU
BCEH KM3HHU.

IKO0JIOrH4eCKOro BOCIUTAHUS

« DKOJIOTUYECKH I11€JI€CO00pPa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMUSI;

- IOBBIIIICHUE  YPOBHS  JKOJIOTMUECKOW  KyJbTYpPhI: MPUOOpPETEHUE  OIbITa
IJIAHUPOBAHUSI TTOCTYNKOB M OIIEHKH UX BO3MOJXKHBIX IMOCJEIACTBUM ISl OKpY’Karouien
cpenbl,;

- OCO3HAHUE TJIOOAJTBHOTO XapakTepa OJKOJOTMYECKUX TMpoOJeM M TyTed Hux
pelieHus;

+ CHOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUU OWOJIOTUU 3HAHUS U
YMEHUSI MPU PELICHUU MPOOJIEM, CBS3aHHBIX C PAllMOHAJIBHBIM MPUPOAOINOIBE30BAHUEM
(coOmroneHne TpaBW TIOBEACHHST B TPHUPOJE, HAMPABICHHBIX HA COXPAaHCHHE
PaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, Onocdepsl);



« aKTUBHOE HEMNPUATUE ACUCTBUM, NPUHOCAIIUX BPEH OKPYNKAWIIEH MPUPOIHOU
cpene, YMEHHE TPOTHO3UPOBATH HEOIATONPHUITHBIC DKOJOTHYECKUE ITOCICACTBUS
NPEANPUHUMAEMBIX JEUCTBUIM U IPEAOTBPALLATH UX;

« HAJIMYUE PA3BUTOIO HKOJOTHMYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPBHI,
ONbITa JAEATEIBHOCTU 3KOJIOTMYECKOW HANPaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMU B MO3HABATEIIbHOM, KOMMYHHUKATHBHOW M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOM JESATEIbHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH.

I{eHHOCTH HAYYHOTO MO3HAHUA:

« cOPMHUPOBAHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO HAa JAHAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;

+ COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYpbl KaK CpElICTBa
B3aMMO/ICUCTBUS MEXK]TY JIFOJbMU U MIO3HAHUS MUDA;

- MIOHUMaHWe crneuudukn OWOJOrMM Kak HayKd, OCO3HaHue e€ pojau B
(GbOpMHUpPOBaHUM  PAIMOHATHHOTO HAYYHOTO  MBINUICHUS, CO3JaHUM  IIEJIOCTHOTO
MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOIBI, YEIOBEKA U OOIIECTBRA,
B TIO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MPOoOJIeM COXpaHECHHUS
MPUPOTHOTO PABHOBECHS;

. YOKIEHHOCTh B 3HAYMMOCTH OWOJOTHMM JJIi COBPEMEHHOM UMBHIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIAUIIMHBI, CO3MaHUS TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelaTh PEeCypcHbIe MPOOJEMbl Pa3BUTHSA YEIOBEUECTBA;
MOMCKa IyTeH BBIXOJAa W3 TJIOOATBHBIX H3KOJIOTHUECKUX MPOOJIeM M O0eCTeYeHUs
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MHPHUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

« 3aMHTEPECOBAHHOCTH B MOJYyYEHUU OUOJOTHYCCKUX 3HAHWM B IIEJISAX MOBBIIIICHUS
oOlel KyJIbTypbl, €CTECTBEHHOHAyYHOH TIpPaMOTHOCTH KaK COCTaBHOM YacTH
(GYHKIIMOHANBHOW TPAaMOTHOCTH  OOydJarommxcsi, (GopmMupyemMod 0pU HU3YYECHUU
OHOJIOTHH,

- IOHUMAHHUE CYIIHOCTH METOJIOB I[IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh HCIOJIb30BaTh IMOJTy4YaeMble 3HAHUA U1 aHAIM3a U OOBICHEHHMS
SABJICHUN OKPYXAIOIIEr0 MHUpPa U IMPOUCXOJSIIIMX B HEM HM3MECHEHUMN; YMEHHUE JENaTh
000CHOBaHHBIC 3aKJIIOYCHHUS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIOMIUXCS JTAHHBIX C
LEJIBIO MOJIyYEHUSI JOCTOBEPHBIX BBIBOJIOB;

« CIIOCOOHOCTh  CaMOCTOATENILHO HWCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaILIHSIX;

- OCO3HAHHUE I1IEHHOCTH HAY4YHON JI€SITENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh
IPOEKTHYIO U HCCIIEN0BATENBCKYIO IEATEIbHOCT NHIUBUAYAIBHO U B TPYIIIE;

« TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO,
K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTMHM B COOTBETCTBUU C JKM3HEHHBIMHU
MOTPEOHOCTSIMU.

B mporecce nOCTHMKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS OOY4YarOIIMMUCS
IporpaMmbl  CpefHero oOmero o0pa3oBaHUs y OO0Yy4aloIIMUXCS COBEPIICHCTBYETCS
AMOIIMOHAJILHBIN MHTEIIEKT, MPEANOIaratonfi copMUpPOBAHHOCTH:



- CAaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE HMOIMOHAILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON AIMOIMOHAILHOMN cephl, ObITH
yBEpPEHHBIM B ce0e;

+ CAMOPETYJIMPOBAHMS, BKJIIOYAIOUIET0 CAMOKOHTPOJb, YMEHUE IPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHAIbHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

« BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUKECHHUIO LU H
yCIexy, ONTUMH3M, HHUIMATUBHOCTh, YMEHHE JE€WCTBOBaThb, WCXOJ U3 CBOUX
BO3MOKHOCTEH;

- OMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh TOHHUMATH ASMOIIMOHAJIBLHOE COCTOSHUE
IPYTUX, YYUTBIBATH €ro TPH OCYIICCTBICHUHM KOMMYHHUKAIIUU, CIIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

« COIIMANTLHBIX HABBIKOB, BKIIIOYAIONIMX CIHOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

MeranpeaMeTHbie:

MeranpenMeTHbie pe3yiabTaThl OCBOCHHSI yueOHoro mpeamera «buosiorusy
BKJIFOYAIOT:  3HA4UMble  JJI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaroluUXcs
MEXIUCHUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIeHayYHbIe TMOHSTHS, OTpakarolue
I[EJIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIEHU(PUKY METOJI0B TTO3HAHMS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, sSBJICHHUE, MPOLECC, CUCTEMa, HAyYHbIN
dbaKkT, TMNPUHIWI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCICAOBAaHMUE,
HaOMIOZICHNE, W3MEPEHHE, DKCIICPUMEHT W Jp.); YHHBEpCAIbHBIE Y4YCOHBIC EWCTBHS

(TTo3HaBaTENIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIE), o0ecreYrBaroIIre
dopMupoBaHHe (QYHKIMOHAIBHOH TPaMOTHOCTH U  COIHMAJIBHOW  KOMIICTCHIIUU
oOy4Jaromnmxcs; CIIOCOOHOCTH O0yJaroIIIXCst WCIIOJIb30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHYCCKHME 3HAHUS W yHUBEpPCAIbHBIC Y4COHBIS
JIEUCTBUS B MIO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbie pe3yJbTATbl OCBOCHHSI INPOrpaMMbl CpeAHero o001ero
00pa3oBaHMs J0JKHbBI OTPAKATh:

OgiaJicHNE MO3HABATEIbHBIMH YHHBEPCAJIbHBIMH Y4eOHBIMM 1eiiCTBUSMU:

Ba3oBble Jijornyeckue 1eiicTBHA:

+ CAMOCTOSITEIBHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

* UCIIOJIb30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JOTUUECKOTO MBIIUICHUS (aHAIU3a,
CUHTE3a, CPaBHECHMS, Kilaccu(ukamu, 0000IIeHNS ), PACKPHIBATh CMBICIT OUOTOTHIECKUX
MOHATUN (BBIACISATh, UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JAPYTUMHU
MOHATUSIMU );

« OIIPEAENATH LENU ACATEIBHOCTH, 3aJ1aBasi MAPAMETPBI U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCHUTB PE3YJbTATHI IESITEIBHOCTH C ITOCTABJIEHHBIMU LEIAMU;

« ICTIOJIb30BaTh OHOJIOTUYECKHE MOHATHS JUIsi OObSICHEHHS (DAKTOB W SIBICHUI
YKUBOU IIPUPOIBIL;

« CTPOUTH JIOTUYECKUE pacCykAeHUs (MHAYKTUBHBIC, JA€IyKTUBHbIC, 10 aHAJIOTUH),
BBISIBISITh  3aKOHOMEPHOCTH UM INPOTUBOPEYUS B PpPACCMATPUBAEMBIX  SBIICHUSX,
(OopMyIMpPOBATh BHIBOJIbI U 3aKITIOUEHUS;



« IPUMEHATh CXEMHO-MOJICNbHBIE CPEJICTBA JIA TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eH M OTHOILIEHWH B M3y4aeMbIX OMOJIOIMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOIo PO/ia, BHIABICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UICTOYHUKAX;

- pazpabaTbiBaTh IUIAH pEHICHUS MNPOOJEeMbl C YYETOM aHajaM3a HMEIOIIUXCS
MaTepHalbHBIX U HeMaTepHUaJIbHBIX PECYPCOB;

« BHOCUTb KOPPEKTHBBI B JIESTEILHOCTh, OIICHWBATh COOTBETCTBHE pPE3YJIbTATOB
1eJIsIM, OLICHUBATh PUCKU MOCIIEICTBUI JeSATEILHOCTH;

+ KOOPJIMHUPOBATh M BBITIOJHATH padOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBHS;

+ pa3BUBaTh KPEATUBHOE MBIIINICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM;

ba3oBble ucciaenoBarelbCKue 1eMCTBUA:

« BIAJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATENbCKOW M MPOEKTHON JeATeIbHOCTH,
HaBbIKAMHU paspelieHus mnpobiem; o007aaaTh CHocOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB pELICHHs] NPaKTUYECKUX 3a]lad, NPUMEHEHUIO
Pa3IUYHBIX METOAO0B O3HAHUS;

« CIIOJIb30BaTh PA3IMYHbBIE BUJIbI JEATEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMUSA, €T0
MHTEpIpETaLNH, IPEoOPa30BaHHUIO U IPUMEHEHHUIO B YYEOHBIX CUTYallUsAX, B TOM YHUCIIE
IpY CO3JaHUH Y4EOHBIX U COIIMATIBHBIX TPOEKTOB;

- popMupOBaTHE HAayuYHBI THI MBILIUICHUS, BJaJeTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJAMU;

-CcTaBuTh #  (GOPMYIUPOBATH COOCTBEHHBIE 3amadyl B  00pa3oBaTENbHOMN
JESITeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

« BBIBIIATH IPUYUHHO-CJICICTBEHHBIE CBS3H M aKTyaJu3UpPOBATh 3a7a4y, BbIIBUTaTh
TUIOTE3y €€ pelleHusl, HaXOJAUTh apTyMEHTHI JIJIsl IOKa3aTeIbCTBA CBOUX YTBEPKICHUIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

+ AaHAJTU3MPOBATh TOJYYCHHBIE B XOJI€ PELICHUS 3aJaud Pe3yJIbTaThl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSX;

- 1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIBIT;

« OCYUIIECTBJISTh LIEJICHAINIPABICHHBIN IMOUCK TIepeHoca CpeACTB U CHocoOOB
AecTBUS B MPO(ECCHOHATBHYIO CpEeay;

- yMEThb TMEPEHOCUTh 3HAHWS B II03HABATEIBHYIO M MPAKTHYECKYI0 OO0JIacTH
KU3HENIEeATEIIbHOCTH;

« YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTe;

« BBIIBUTATh HOBBIE WJEH, MpeAJaraTb OPHUTMHAIbHBIE MOIXOJbl M PELICHHS,;
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS;

Pabora ¢ undpopmanmeii:

+ OPHEHTHUPOBATHCS B PAa3IMYHBIX HCTOYHHMKAX HHGOpManuu (TEKCTe Yy4eOHOTO
ocoOMsl, HAyYHO-TIOMYJISIPHON JTUTepaType, OMOJOTHYECKUX CIOBApsIX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B UHTEpHETE), aHamM3upoBaTh HHOOPMALIUIO PA3TUYHBIX
BUZOB U (OpPM TPEACTaBICHUS, KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U
HETPOTUBOPEUUBOCTH;

- (hopmynmpoBaTh 3aIPOCHl U MPUMEHSAThH PA3TUYHbIE METOJIBI PU TIOUCKE U OTOOpE
Ouosiornyeckoit nH(GopMauu, He0OOXOAUMOM IS BHINOJIHEHUS YIeOHBIX 3a/1a4;



- MPpUOOpPETaTh  ONBIT  HCIOJB30BaHMUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOI'O HCIOJIb30BAHUS PaA3IMYHBIX
MOMCKOBBIX CUCTEM;

+ CAMOCTOSITEILHO BBIOUPATh ONTUMAJIBbHYIO (hOpMY Mpe/ICTaBIEeHUs OMOIOTrHYECKOM
uHopManu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKHU U JIP.);

« HICTIOJIb30BaTh HAy4YHBIN SI3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uH(popMalMel: NPUMEHITh XUMUYECKHUE, (U3MUECKHE M MaTEMaTUYECKUE 3HAKU W
CUMBOJIBI, (hOpMYIIbI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh M MPEOOPa30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISTHOCTH;

« BJIAJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHl WHPOpMAIUK, WHPOPMAITMOHHON
0€30MMaCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIEIEHCTBHS:

OO0menne:

+ OCYIIECTBIJISITh KOMMYHHKALIUU BO BceX cdepax >KU3HHU; aKTUBHO y4acTBOBATh B
JMAJIore UM IMCKYCCUM TIO CYIIECTBY 00CYX/1aeMoi TeMbl (YMEHHE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHMS MpeJjiaraeMon 3ajlayu, YUYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIMHI IPYTUX YYACTHUKOB JIUAJIOTa WU IUCKYCCHH);

- pacrio3HaBaTh HeBepOaJlbHbIE CpeACTBAa  OOIEHHUS, T[OHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CUTYallMid; YMETb
CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

« BIAJICTh PA3IMYHBIMU CIIOCOOaMM OOIICHUST W B3aUMOJCHCTBUSA, TIOHHMATH
HaMEpEeHUs APYTHX JIIOACH, MPOSIBISTh YBAKUTEIHLHOE OTHOIICHHE K COOECEIHUKY U B
KOPPEKTHOI opme PopMyTupOBaTh CBOM BO3PAKECHHUS;

- pa3BEPHYTO M JIOTMYHO W3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

CoBMecTHAas1 1eATEIbHOCTD:

- IOHUMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHAUBUAYaJIbHOU
paboThl MpU pelIeHUH OUOJOTUUECKON MpoOjeMbl, 00OCHOBBIBATH HEOOXOIUMOCTH
IpPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOEHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

- BBIOUpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBHM C Yy4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJJIEKTUBA;

- IPUHUMATDH 1EJb COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJUHUPOBATH
JNEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, PACIIPEAEIISITh POJIU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

- OLICHUBAaTh KAaueCTBO CBOETO BKJIAJla M BKJIAJa KaXKJIOTO YYaCTHHUKA KOMAaH/bl B
oO1uii pe3ysnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

. IpeJjIaraTb HOBBIE TIPOCKTHI, OICHWUBATh UJACH C TO3UIMM HOBU3HHI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

« OCYHIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYAIUX,
IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbICYHUBEPCAJIbHbICICUCTBUS:

Camoopranusanus:

« HICTIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHHUS B
KU3HEHHBIX U YYEOHBIX CUTYaLIUSIX;



- BRIOUpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 1IETIEBBIC U CMBICIIOBBIE YCTAHOBKU B
CBOUX JCHCTBUSX U MOCTYIKaxX IO OTHOLICHUIO K KUBOU MPUPOIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAKOLIUX;

+ CAMOCTOSITEJIbHO ~ OCYUIECTBIIATh IO3HABATENIBHYIO JESATEIbHOCTh, BBISBISThH
npo0iemMbl, CTaBUTh W (POPMYyJIHpPOBaTH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

+ CAMOCTOSITEJILHO COCTAaBJIATh IUIAH PEUICHUS MPOoOJIeMbl C YYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

« pacmupsaTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEAMOYTECHUN;

- IeTIaTh OCO3HAHHBIA BBHIOOp, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

« OLICHUBATh MPUOOPETEHHBIN OTIBIT;

+ CI0COOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO HMIMPOKOW SPYIUIMU B Pa3HBIX
0o0NacTsAX 3HAHWM, MOCTOSIHHO TOBBIIIATE CBOM 00pa3oBaTeNbHbIA M KyJIbTYPHBIM
YPOBEHB;

CaMOKOHTPOJIb:

- 1aBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

+ BJIQJIETh HaBBbIKAMHU MO3HABAaTEIbHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHWIA, MCIOJIb30BATh
puéMbI pedIIeKCHH JIJIsl OIICHKU CUTYAaIlNH, BHIOOpa BEPHOTO PEIICHUS,

+ YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBl M aApPryMEHThl JAPYrUX I[PU aHAIW3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

IIpunsaTHe cedst M ApPyrux:

- IPUHUMATH ce0s, MOHUMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

- IPUHUMATh MOTUBBI M aApPryMEHThl JAPYrMX I[IPpU AHAIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

- MPpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

« pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTO YeJIOBEKa.

IIpeameTHbIe pe3yJIbTATHI:

[IpeameTHbIE pe3ybTaThl OCBOEHUS COJIepKaHUsl yueOHOro npeamera «buonorus
Ha yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha oOecredeHue MpoPMIbHOTO OOy4YeHUS
oOyuaroruxcst 6uonoruu. OHU BKJIIOYAIOT: crienu(uUeckue is OHMOJIOTHH Hay4dHBIC
3HAHWS, YMEHHS M CHOCOOBI JICWCTBHM TIO OCBOCHUIO, WHTEPIPETAIlUU U
peoOpa30BaHUIO 3HAHWUW, BHJIBI JNESATEILHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUU U WX
MIPUMEHEHHUIO B PA3JINYHBIX yUeOHBIX, & TAK)KE B PEATHHBIX )KU3HEHHBIX CUTYyaITUsIX.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «bruonorus» B 10 kiaacce
JOJKHBI OTPAXKATh:

+ COPMUPOBAHHOCTh 3HAHUM O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUU €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, B TMO3HAHUM 3aKOHOB
IPUPOABI U PELICHUH MPOOJIEM PAMOHAIBHOIO MPUPOIOTIOIB30BAHUS; O BKIIAAE POCCUM-
CKHX U 3apyOeKHbIX YUEHBIX B pa3BUTHE OMOJIOTHH;



- BIaJICHUE CHUCTEMOMH OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIye OMOJIOTMYECKUE TEPMHUHBI U MOHATUS (3KU3HB, KJIETKA, OPTraHU3M,
MeTabo0JIM3M, TOMEOCTa3, CaMOpPEryJsalus, CaMOBOCIPOMU3BEIECHUE, HACIEIACTBEHHOCTD,
U3MEHUMUBOCTb, POCT M pa3BUTHE); Ouojoruueckue Tteopuu (kiaetouHas teopus T.
[IIganna, M. Illnerinena, P. BupxoBa; XpoMOCOMHasi TEOpHUsl HACJIEIACTBEHHOCTH T.
Moprana); yuenust (H . I . BaBuioBa — o 1eHTpax MHOTO00pa3usi U MPOUCXOKICHHUS
KyJbTYPHBIX PpAaCTEHUI); 3aKOHbI (€AMHOOOpa3usi IMOTOMKOB MEPBOTO MOKOJICHHUS,
pacIleryieHusl, YUCTOThl raMeT, He3aBUCHMMOro HacieaoBanus [ Mennens;
TOMOJIOTMYECKHUX PAJIOB B HaclieIcCTBEHHOM n3MeHunBocT H M BaBuioBa); nNpuHIMIIBI
(KOMILIEMEHTapHOCTH );

- BJJaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TIO3HAHUS, WCIOJb3yEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAaHUSIX KUBBIX OOBEKTOB (OIMMCAaHNE, M3MEPEHUE, HAOMIOCHHE,
AKCIIEPUMEHT);

« YMEHUE BBIICIATh CYILIECTBEHHBIE ITPU3HAKU: BHPYCOB, KJIETOK MPOKApUOT M
AYKapHoT; OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM 4HUCJE OakTepui,
rpu0oOB, pacTeHHWil, >KMBOTHBIX M YEJIOBEKAa; CTPOCHUSI OPraHOB M CHUCTEM OpPraHOB
pPacTEeHHM, KUBOTHBIX, YEJIOBEKA; IMPOLECCOB KU3HEACATEIbHOCTH, IMPOTEKAIOIIUX B
OpraHu3Max pacTEHUM, KUBOTHBIX M YEJIOBEKa; OMOJOTMYECKHX IPOIIECCOB: OOMEHa
BeleCTB (MeTa0oIM3M), TMpEBpallleHUsT SHEPruu, OpOKeHHUs, aBTOTpoPHOro u
reTepoTpoHOro TUMOB MUTaHUA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, -HMOpUOTeHe3a, MOCTAIMOPHUOHAIBHOTO  PAa3BUTHA, PAa3MHOXKEHHUS,
WHJIUBUYAIbHOTO Pa3BUTUA OpraHu3ma (OHTOTE€HE3a), B3aUMOJICUCTBUSA T'€HOB,
reTepo3uca; HICKyCCTBEHHOTO 0TOOpa;

- YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXKIY OpPraHOMJAMHM KIETKM U HX
GYyHKIHUSIME, CTPOEHUEM KIIETOK Pa3HBIX TKaHEW W MX (DYHKIMSIMHU; MEKIY OpraHaMHu U
CHUCTEMaMU OpPTraHOB y PACTECHUN, XUBOTHBIX W YEJIOBEKAa M WX (PYHKIUSIMU; MEKITY
CUCTEMaMU OPraHoB UM UX (YHKIUSAMHU, MEXAY dTalaMd OOMEHa BEIECTB; 3TalaMH
KJIETOYHOTO IIMKJIA W >KM3HEHHBIX IIMKJIOB OPraHu3MOB; 3TallaMd 3MOPUOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM U (€HOTUIIOM, (PEHOTUIIOM U (haKTOpaMu CpeJibl OOUTaHUS;

« YMEHUE BBIABISTh OTJIMYWTEIIbHBIC IPU3HAKH JKHUBBIX CHUCTEM, B TOM 4YHUCIE
pPacTEeHM, )KUBOTHBIX U YEJIOBEKA;

- YMEHHE  HCIOJb30BaThb  COOTBETCTBYIOUIME  apryMEHThI,  OHOJIOTMYECKYIO
TEPMHUHOJIOTUI0O W CHMBOJIMKY JUIA JI0KA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIIL;

- YMEHHE periaTh OWOJOTUYECKHUE 3a/Jaud; BBIABISATh NPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXAY HCCICAYEMBIMU OHOJIOTHUYECKUMHU TPOLECCAMH W SIBJICHUSMU; JeaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUM TOJIYYEHHBIX PE3YyJIbTaTOB;

+ YMEHHUE BBITIOJHATH JTA0OPATOpHbIE U MPAaKTUYECKUE pabOThl, COOIIOATh MpaBUia
npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

*YMEHUE BBIIBUTaTh TMIIOTE3bl, IPOBEPITh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMyupys 1elib MCCIIEIOBAHUSA, aHATM3UPOBATh MOJYUYEHHbIE PE3yJbTaThl U JeNaTh
BBIBO/IbI;

*YMEHHUE YYacTBOBaTh B Y4eOHO-HUCCIEIOBATENbCKON paboTe 10 OHOJIOTHUH,
HKOJIOTUHU U MEAUIIMHE, MPOBOAUMON Ha 0a3€ MIKOJIbHBIX HAYUYHBIX OOIIECTB, U IyOJIHMYHO
IPEICTABIIATH MOJTYYEHHBIE PE3YJIbTaThl HA YYCHUUYECKUX KOH(PEPECHIIHSIX;



-YMEHHUE OIICHWBATh ATHYCCKHE ACIEKThI COBPEMCHHBIX HCCIICIIOBAaHUN B 00JIACTH
OMOJIOTMM W MEOUIMHBI  (KJIOHMPOBaHHWE, HCKYCCTBEHHOE  OIUIOJOTBOPCHHE,
HaNpaBJICHHOE U3MECHCHHE TeHOMA U CO3/IJaHKE TPAHCTCHHBIX OPraHU3MOB);

-YMEHHE OCYUIICCTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccnoHaabHOM
JCSITEIBHOCTH B 00JaCTH OWOJIOTHUHM, MEIUIUHBI, OHOTEXHOJOIHH, BETCPHUHAPHH,
CEIILCKOTO XO3SMCTBA, MUINEBOM IMPOMBINUICHHOCTH; YIIYOJISTh IMO3HABATEIbHBIN
MHTEPEC, HAIPABJICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH mpodeccuu u
NPOJOJDKCHHE  OHMOJIOTHYECKOTO  O0pa30oBaHWMsS B YUPSXKIACHUAX  CPEJIHETrO
MPO()E€CCUOHAILHOTO U BBICIIETO 00pa30BaHMs.

[Inanupyembie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera B Paboueid mporpamme
pEIbHO OIO3HABa€Mbl C TMOMOINBI0 JUATHOCTHYECKUX HMHCTPYMEHTOB, TO €CTh
NU3MEPSIEMBI.

JlocTHKeHHsSI TUTAHUPYEMBIX pPe3yJbTaTOB JIMYHOCTHBIX, METANpPEIMETHBIX U
npeaMeTHBIX B Pabodeili mporpaMMe mpecTaBIeHbl CHCTEMOM OIEHKH.

Cucrema OLEHKM IUIAHUPYEMBIX pE3YyJbTaTOB CIOCOOCTBYET MOAEPKAHUIO
€MHCTBAa BCEH cucTeMbl 00pa3oBaHUs U OOECHEUYECHUIO MPEEMCTBEHHOCTH B CHUCTEME
HernpepbiBHOTO 00pazoBanuss MBOY «COIII Nely.

Cucrema OLIEHKH INITAHUPYEMBIX pPe3yabTaToB B Paboueil mporpaMme cOOTBETCTBYET
OCHOBHOI oOpa3zoBatenbHOil mporpamme MBOY «COII Nely Ha pa3HbBIX YypOBHSX U
nokanbHbIM akTaM MBOY «COLI Nely.

Y CTHBIN, MICHBMEHHBIN OMPOCHI U TECTUPOBAHHUE HE SIBISIFOTCS 00S3aTEIbHBIMU JIJIS
OIICHMBAHUS BCETO Kjacca BUJAaMU ONpPOCA, OLIEHKH BBICTABJISIOTCS B WHIWBUAYaTbHOM
HOpsIIKE.

OueHovHbIe JJa0opaTopHbie padoOThHI:

JIaGopartopHas paboTa «3ydeHne CTpOeHHs KIETOK Pa3IMYHBIX OPTaHU3MOBY.

[TpakTraeckas pabora «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCUHTE3a.

JlaboparopHasi padora «HabnrogeHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKPOIIPENAPATAX )».

JlabopatopHass pabora «M3yueHue (epMEHTATUBHOTO pACHICIUICHUS MEPOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KHBOTHBIX KIETKAX).

JlabopatopHas pabota «/3ydeHne TKaHel PaCTCHHIN.

JlabopatopHas pabota «/3ydeHrne opraHoB IIBETKOBOTO PACTCHUS.

[Ipaktuueckas padota «/3ydeHne pe3yabTaTOB MOHOTHUOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

[IpakTnueckas pabora «l3ydeHue pe3yslbTaTOB AWTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

Jlaboparopnas pabota «McciaemoBanue 3aKOHOMEPHOCTEH MOAUPHUKAIIMOHHON
M3MeHYMBOCTHU. [locTpoeHne BapralimOHHOTO Psijia U BApHAIIMOHHOW KPUBO».

[TpakTraeckas padora «CocTaBiaeHHE U aHAINU3 POJIOCIOBHOM.

JleMOHCTpalMOHHBIE M 00y4YaKOLIUe MPAKTUYEeCKHe padoThI:

[Ipaktuueckas padoTa«lcmonp30Banme pa3InYHBIX METOJOB TP U3yUYECHUH KUBBIX
CUCTEM.

[Tpaktruueckas paborta«l3ydenre METOIOB KIETOYHOUW Ouosoruu (xpomarorpadus,



anektpodopes, nuddepenuunanbHoe neHTpudyruponanue, [ILP)».

JlaGopatopHas pabora «OOHapyXeHHE OEJIKOB C TIOMOIIbI Ka4eCTBEHHBIX
peaKIum».

Jlaboparopnas pabora «lcciemoBaHue HYKICHMHOBBIX KHCJIOT, BBIJCICHHBIX W3
KJICTOK Pa3JIUYHBIX OPTaHU3MOB.

[TpakTuyeckas pabora «3yueHne CBONCTB KIETOUHOW MEMOPAHBI».

Jlabopatopnas pabota «MccnemoBaHue TUIa3MoOJHM3a W JCTUIa3MOJHM3a B
PACTUTENBHBIX KIETKAX).

[Ipaktuueckass pabota «UM3yueHue BIWKEHUS IHUTOIIA3MBI B PACTUTEIBHBIX
KJIETKaxX).

JlabopatopHast pabota «M3ydeHue KaTaIUTHYECKOW aKTHBHOCTH (pepMEHTOB (Ha
MIpUMEPE aMIIIa3bl WU KaTajiashbl)y.

JlabopatopHas pabota «CpaBHEHHE TPOIIECCOB OPOKEHUS U JBIXAHUS.

[TpakTraeckas padora «Co3naHnue MOJICIH BUPYCay.

Jlaboparopnas pabota «3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHas pabota «M3yueHne TkaHeH KUBOTHBIX).

Jlaboparopnas pabota «M3ydeHHWe CTpPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktnueckass paboTa  «BbIsBIeHWE  TNPU3HAKOB  CXOJACTBA  3apOJBIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopatopHas pabora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIINX PACTCHHI.

JlabopatopHas pabota «/[po3oduina kak 00bEKT TCHETHUECKUX UCCIETOBAHUIN.

[Ipaktuueckas padota «MyTtamuu y Apo30(ribl (Ha TOTOBBIX MUKPOTIPEIIapaTax ).

JlaboparopHass pabota «l3ydueHue COpPTOB KyJbTYPHBIX PAaCTEHUH H MOPOA
JIOMAIITHAX KUBOTHBIX).

JlabopatopHas pabota «/I3ydeHre METOIOB CEJICKITUU PACTCHHIN.

[TpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

JlaGopatopHas padota «3ydeHrne 00bEKTOB OMOTEXHOJIOTUM.

[TpakTraeckas padota «IlomydeHre MOJIOYHOKUCIIBIX MPOTYKTOBY.

4. TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOT 0 peaMeTa
«buosorus» 10 kaacc

Ne [ HammenoBanmue KoanuecTBo 4acoB | OCHOBHEIE BH/IbI | DJIEKTPOHHbBIE
n/m | pa3iejioB M TeM AesITeJIbHOCTH Y4aIMXCcs (undpossbie)
MPOrpamMMmsl o0pa3oBaTe/ibHbIC
Bcero | adoparo pecypcesI
pHbIE U
NnpaKkTHye
CKHe
padoThI
buonorus kak 1 PackpeiBath coAepKaHue | DIEKTPOHHBIN
HayKa TEPMUHOB M TOHATHI: Hay4yHOE | 00pa30BaTeNbHBIN
MHPOBO33pPEHHE, Hay4Has | pecypc "A cmam
KapTUHA MHUpA, HAYy4HbIA MeTon, | ET'D. Cpennee

TUTIOTE3a,  TEOpHs,  METOABI | olIiee




UCCJIEI0BAHMUS.
XapakTepru3oBaTh OMOJIOTHUIO
KaK KOMIUIEKCHYIO Hayky, &
MECTO M pOJb CpPEeau JPYrux
€CTeCTBeHHBIX HayK. OlLleHUBATh
BKJIaJ] OTE€UECTBEHHBIX YUEHBIX B
pa3Butue 6uonoruu. OICHUBATH
pOJIb OMOJIOTUYECKUX OTKPBITUI
Y COBPEMEHHBIX UCCIIEAOBAHUI B
pa3BUTUN HayKu u
MPAKTUYECKOU IEeATENbHOCTH
JIIOZIEH.

[Tepeuncnsiars npodeccum,
CBSI3aHHBIE C  COBPEMEHHOM
OHMOJIOTHE.

[IpuBoUTH MPUMEPbI
MPAKTUYECKOTOMCITIONIE30BaHUS
IOCTHKEHUN onosornu B
MEJUIIMHE, CETbCKOM XO035HUCTBE,
NPOMBIIIJIEHHOCTH U OXpaHe
TIPUPOJIBI.

oOpa3oBaHmUe.
YueOHBIlE MOAYITH
o PEIICHUO
TPYAHBIX 3aJlaHHI
o yuyeOHOMY
peIMeTy
"buonorusa". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM'".
Bbuonorus. 10
KJjacc, 000
"®dusukod JIad"

JKuBbIe cucTEMEI U
X U3Y4YEHHE

PackpeiBath coaepKaHue
TCPMHUHOB U HOHATHUH: >KHUBas
CUCTEMa, DJIEMEHT, MOJCUCTEMA,

CTPYKTYpa; OTKPBITOCTb,
BBICOKas YHOPSAIOYEHHOCTb,
YIPABISIEMOCTb,
MEPapXUYHOCTb.

XapakTepu3oBaTh CTPYKTypy H
CBOMCTBaA JKUBBIX CHCTEM,
OTJIMYMS XHUMHUYECKOIO COCTaBa
OOBCKTOB JKHBOM M HEKHBOUH
OpUPOABI,  OOLMI  MPUHIIMIT
KJICTOYHOW OpTaHU3aINH JKUBBIX
cuctem. CpaBHHBATh OOMEHHBIC
MPOIECCHl B HEXWBOW W JKUBOU
NPHUPOJIC; PACKPBIBATH CMBICI
peakiui MeTa0oIM3Ma.
OOBICHATH MEXaHH3MBbI
CaMOPETYJISIIIMU KUBBIX CHUCTEM
Pa3ITUYIHOTO UEPAPXHUECKOTO
YPOBHS; pacKpbIBaTh CyTh
MPHUHIIMIIOB TIOJIOKHUTETLHOU H
OTPHUIIATEIILHON oOpaTHO
CBsI3U. AHAJIM3UPOBATh CBOKCTBA
CaMOBOCIIPOU3BEICHUSA, pPOCTa U
pPa3BHUTHS OPTAHU3MOB.
PackpriBath cofepKaHue
TEPMUHOB M TIOHSTHN: OOMEH
BEIIIECTB u MIpEeBpaIlCHHE
SHEPTUH,

[udposoit
MUKPOCKOII
DJIEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee
oOmiee
oOpa3oBaHHe.
YueOHBIE MOAYITH
o pEIICHUIO
TPYAHBIX  3aJIaHUI
o yuyeOHOMY
peaMeETy
"buomorus". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHUK'".
buomnorus. 10
KJjacc, 000
"®dusukod JIad"




CaMOBOCIIPOU3BE/ICHUE,
camMOperyJIsius, pa3BUTHE,
KU3Hb, Hay4YHBIN daxr,
Hay4YHBIA METOJ, Mpodiema,
TUIOTE3a, TEOpHsl, IPaBUIIO,
3aKOH.

[lepeuncnarb NpU3HAKK KUBOTO.
XapakTepus3oBaTh OCHOBHBIE
YPOBHM OpraHU3allMU  KUBBIX
CUCTEM u METO/IbI
OMOJIOTUYECKUX HCCIIEIOBAHUH.
OnuceIBaTh OCOOEHHOCTH,
XapakTepHble s KaXJO0ro
YpOBHSI OpraHU3aI1H KUBOTO.
HaspiBate Hayku, usyvaromue
KUBBIE CHCTEMBl Ha Ppa3HbIX
YPOBHSIX OpraHU3aLIUH.
CpaBHMBaTh  MeXay  coOoi
JKUBbBIC CUCTEMBI pa3HbIX
YpOBHEU OpraHu3aluu u
IPOUCXOAIINE B HUX
nponecchl. [lokaseiBaTh  poib
TUIIOTE3 u TEOpUi B
GbOpMHUpPOBAaHHH  €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa

Buonorus xinetkn

PackpeiBath coaepKaHue
TEPMUHOB U IIOHATUH: KIIETKa,
OpraHeIbl, 9YKapHoOTHI,
MIPOKAPHUOTHI, BHUPYCBHI,
LHUATOJIOTUS (xnerouHas
OMOoIOTHs), KIIETOYHAS TEOPHUSL.

XapakTepru3oBaTh OCHOBHBIE

9Tallbl Pa3BUTHUA IMUTOJIOTHU KaK
Hayku #u €€ odopmIIeHHE B

KJICTOYHYIO OUOJIOTHIO.
[Toka3siBaTh  BKJAJX  Y4YEHBIX-
O61oII0TOB B U3y4EHUE
KJIETOYHOT'O CTPOEHUs
OpraHU3MOB.

[lepeuncnars OCHOBHBIE
IIOJIOXKEHUSI KJIETOYHON TEOpHH,
OOBSICHSATH ed pOJIb B

(GbOpMUPOBAaHUU  €CTECTBEHHO-
Hay4YHOUH KapTHUHBI MUpA.

[IpuBoaute JOKa3aTeIbCTBa
poacTea OpraHu3MOB c
WCIIOJIb30BAHUEM  TOJIOKEHUUN
KJIETOYHOW TeopuH. PackpriBaTh
colepKaHue TEPMUHOB u
MOHATUI: MHKPOCKOIIMPOBAHMUE,
MPUTOTOBJICHUE CpEe30B,

[udposbie

MUKPOCKOITHI,
DJIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee
oOmiee
oOpa3oBaHmUe.
YueOHBIE MOAYITH
o pEUICHUIO
TPYAHBIX  3aJIaHUI
o yuyeOHOMY
peaMeTy
"buomorus". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM".
Bbuonorus. 10
KJjacc, 000
"®dusukod JIad"




muddepeHImaIbLHoe

OKpalMBaHue, Xpomartorpadus,
ANIeKTpodope3, METO MEUCHBIX
aTOMOB, UEHTpU(dyrupoBanue,
METOJlT KYJIbTYpPhl KJIETOK |

TKaHeH, METOJI
pexombunanTHbeix JTHK.
XapakTepru3oBaTh OCHOBHBIE

METOABl ~ M3Y4YECHHMS  JKHUBOU
IIPUPOJIBI.

I'otoButs BPEMEHHBIC
MUKpOIIpEnaparsl,
paccMaTpuBaTh UX B CBETOBOU
MHUKPOCKOII U J€JIaTh ONACAHUE.
OOBACHATD u cobmoaaTh

npaBmIIa TEXHUKHU
MUKPOCKOIIUPOBAHUS

Xumuyeckas 10 PackpriBath conepxanue | [ludpossie

OpraHu3aus TEPMUHOB u MOHSATUM: | JATUYUKHU no

KJIETKU 3JIEMEHTHI-OMOTEHBI, JTUTIONb, | OTIpEAENICHUIO
BOJOPOAHAS CBI3b, | OCBEILIEHHOCTH,
TUAPOPUIBHOCTD, TEeMIEpaTypbl
ruApOPOOHOCTS, TYprop, | BIaXKHOCTH.
MUHEpPATbHBIE BEIIIECTBA, | DIEKTPOHHBIN
OydepHBIE CHCTEMBI, AaHHOHBI, | 00pa30BaTEIHHBIN

KATHOHBI.

[Tepeunciarsb 0COOCHHOCTH
XUMHYECKOTO COCTaBa KIJIETKH.
Pasznuuare Makpo-, MHUKpPO- H
YIIBTPa-MUKPOAJIEMEHTBHI,
BXOJISIIIIME B COCTAB KUBOT'O U UX
poJib B OpraHu3Me.
XapakTtepus3oBaTb CTPOCHUE U
CBOMCTBa  BOJBI;  OOBACHATH
NPUYMHBL €€ 0COOBIX CBOWCTB M
¢byukun B kierke. [lokazpiBaTh
poOJib KAaTHOHOB U AaHUOHOB B

o0ecrieueHnn MPOIIECCOB
KU3HEACATCIIBHOCTH

(ocMmoperynsus, CO37aHue
MEMOpPaHHOTO MOTEHIINaNa,

perynsuus  paboThl  OCJKOB),
paboThl Oy(hepHBIX CHCTEM.
YcraHaBiIMBaTh B3aUMOCBSI3b

CTPOCHUS u (GyHKIIUH
HEOPraHUYECKUX BELICCTB
KIIETKH. PackpsiBathb
coJlepyKaHue TEPMHHOB U
MIOHSATUI: MOHOMEDHI,

MOJIMMEPBI, OeNoK  (MPOTEHH),
nenTuna, AMHWHOKHCJIOTA,

pecypc "d cmam
EID. Cpennee
oOmiee
oOpa3oBaHHe.
YueOHBIE MOAYITH
o pEIICHUIO
TPYAHBIX  3aJIaHUI
o yuyeOHOMY
peaMeETy
"buonorusa". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
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nenTuaHas CBA3b, ITOJIUIICIITUA,

JICHATYPALHs; peHaTypars,
roOynsipHble U GUOPHILUIApHBIC
OenKu, MIPUOHBI.

XapakTepu3oBaTh O€IKH, HX
CTPYKTYPHYIO OpTaHU3aIUI0 U
byHKUIIN (cTpykTypHas,
SHEpreTHyeckas,  CUTHaIbHas,
peryisTopHas,  JBUTaTelbHasl,
3amuTHas, pepMeHTaTUBHA).

Ha3piBaTh XUMHUYECKHE OCHOBBI

dbopmMupoBaHHS CTPYKTYD
OETIKOBOM MOJIEKYIIBI.
[IpuBoUTH MPUMEPbI

GUOPHIUISPHBIX,  TIIOOYIAPHBIX
0EIKOB.

BhInoHsTh Ka4eCTBCHHBIC
peaknuu  Ha  OOHapy)KEHHE
OCIKOB B KIIETKE, OOBICHSITH

MOJTy4YeHHBIE pe3ynbTaThl.
PackpsiBathb coaepKaHue
TEPMHUHOB u TTOHATHIA:
YIJIEBO/IBI, MOHOCaXapu/ibl,
IUcaxapuibl, —OJUTrocaxapujibl,
MOJIMCAXAPUBL, IJII0KO34,
pubo3a, ne30Kkcupr0o3a,
JIaKTO3a, MajbTO3a,

caxapo3a,Kpaxmall,  IJIMKOTEH,
nemtono3a. Knaccuduuuposats
yIJIEBOABI IO  CTPOEHHIO U
HNepeunuciIsiTh  UX  (YHKUIHUU.

[IpuBoUTH MPUMEPbI
paSJ'II/I‘-IHBIX yFJIeBOI[OB
(MOHOCaxapua0B, IUCAXAPUJIOB,
OJIUTOCAXapHUIOB,

nosucaxapuaos).  PackpbiBaTh
coJiepyKaHue TEPMHHOB u

IOHATHH: JIMITAIBL,
TpUrIMUEpuabl, (Gochoaunusl,
BOCKH, CTEPOH/IH,

JIMIMONPOTEUHBI, TJIHKOJIHITHIBI.
KnaccudumupoBare JTUMHIBI 110
CTPOCHHIO; XapaKTepU30BaTh UX
byHKIHAH. PackpsiBath
coJiepKaHue TEPMUHOB u
MOHSATUI:
NE30KCUPUOOHYKIICHHOBAS
KHCIIOTa (AHK),
pUOOHYKIIEMHOBAS KHCIIOTa
(PHK), nykmeotua, HYKICO3HUI,
A30THCTBIE OCHOBaHUS, AJCHHH,




TyaHWH,  [WTO3WH,  THUMHUH,
ypauui, KOMIUIEMEHTapHbIE
OCHOBaHWUS,
afgeHo3uHTpHudochar (ATD),
MaKpOdIpruyeckas CBSI3b,
CEKBEHHUPOBAHHUE, TeHOMHKA,
TPAHCKPUIITOMHUKA, TPOTEOMUKA.
XapakTepus3oBaTh, ONMHUCHIBATh U
CXEMaTUYECKU n300paxkaThb
crpoenue Hykieotuna [JHK wu
JIBOMHOM CIpanu JIHK,
cekBenupoBanue [JHK.
OnuceiBaTh npouecc
pemmkannn JIHK B kietke u
HA3bIBaTh €ro OHOJOTHYECKOe
3HaYEHHE.

XapakTepu3oBarh byHKIAN
JHK. Paznuuatrh CTpyKTYpy U
¢ynxkuun  PHK.  OnuceiBath
nporecc TPAHCKPUIILIHH.
CpaBHUBaThH HYKJIEUHOBBIE
kucyotsl (JIHK u PHK).
XapakTepu3oBatb 0COOEHHOCTH
ctpoenust 1 pyHKIuu ATO.
dopmMynupoBaTh U OOBICHATH
MPUHLIUIT KOMIJIEMEHTApPHOCTH U
npasuio Yapradda. PackpsiBaTh
coJiep>kaHue TEPMHHOB u
MTOHATHIA: MOJEJIIMPOBAHUE,
KOMIIBIOTEPHBIN AU3aiH.
[lepeuncnsats  mEepPCHEKTUBHBIC
HaIpaBJIECHUs HAyYHBIX
UCCJICIOBAHUM B CTPYKTYpHOH
OMOJIOTUHM,  pacKpblBaTh  MX
3HAQYCHUE I MEAULUHBI U
CENBbCKOI0 X034KCTBA.

Crpoenue u
(GYHKIMH KISTKH

PackpsiBathb coaepKaHue
TEPMHUHOB u TTOHATHIA:
IPOKAPUOTUYECKAS KJIETKA,

KJIETOYHAasi CTEHKa, MYpPCHH,
dorocuHTETHYECKHE MEMOpaHHI,
dbnaremuH.  XapaKTepu30BaTh

bopmy U pa3zMepsl
IPOKAaPUOTUYECKHUX KJIETOK;
byHKIIUN TE€HETHUYECKOT 0
anmnapara IIPOKAPHOT.
OnuceiBaTh npouece

CHopooOpa3oBaHUs, OTMEYaTh
€ro 3HAa4eHHWE U1 BBDKMBAHMS
OakTepuii  TpU  yXYAIICHUH
YCJIOBHUM CYLIECTBOBAHUS.

Hudpossie
MHKPOCKOIIBI

ONEeKTPOHHBIN
00pasoBaTenbHBIN
pecypc "A  cnam
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OnuceiBath pa3MHOXKEHUE
npokapuoT. OLleHnBaTh MECTO U
pOJIb MPOKApHOT B OMOIIEHO3aX.

PackpriBath cofepKaHue
TEPMHUHOB u MIOHATUM:
nIa3MaThuIecKas MeMOpaHa
(nnazmanemma), KUJKOCTHO-
MO3au4Has MO/JIETIb,
MeMOpaHHBIC Oenku
(mepudepuueckue,

UHTErpaJIbHbIE), TJIMKOKAIHUKC,
nuddy3usi, ocMoc, aKTHUBHBIN

TPaHCIIOPT, SHIOLIMTO3,
darouuTos, IMUHOIIUTO3,
DK30LIMTO3, KIIETOYHAs CTCHKA,
MJ1a3MOCCMBI, CUMILIACT.
XapakTepu3oBaTb OCOOCHHOCTH
CTPOCHUS u byHKIIUN
IYKapUOTHYECKON KIIETKH,

TPaHCIOPT  BEIIECTB  Yepes
MJ1a3MaTUYECKYIO MeMOpaHy:

MTaCCUBHBIN u AKTUBHBIN
TpaHcHopT, paboTy  OenKoB-
KaHAJIOB,  paboOTy  HaTpHii-

KaJMEBOTO HACOCa; CTPYKTYpY U
(GYHKIMM ~ KJIETOYHOH  CTEHKH
pactenuii u rpuboB. PackpbiBaTh
colepkaHWE  TEPMHHOB W

MOHSTHH: LUTOILIa3Ma,
LIUTO30JIb, LIUTOCKEIIET,
KOMIIAPTMEHTBI, OpraHOU/Ibl,
SHAOIIa3MaTHYeCKas CeTh

(BIIC), ammapar  ['ombmxw,
JM30COMBI, BaKyOIlb, pUOOCOMBI,

aBTOJIU3, BE3UKYIISIPHBIN
TPaHCIIOPT, MIEPOKCHCOMBI,
KJIETOYHBIN COK, Typrop,
MUTOXOHJIPHH, KPHCTBI,
IIJIACTUIBL, XPOMOILIACTBHI,
JICHKOIUIACTHI, XJIOPOIUTACTHI,

CTpoma, TpaHbl, THJIAKOUJ,
Jamesnia.

XapakTepus3oBaTb LMUTOILIA3MY
3YKApUOTHYECKON KJIETKU;
KJIacCU(UIIUPOBATbOPTaHOUIBI B
3aBUCUMOCTH OT OCOOEHHOCTEN

ux CTpOCHUS
(omHOMEMOpaHHBIE,
JByMeMOpaHHbIE,
HEeMeMOpaHHBIC); OTIMCHIBATh

(GYHKIIMM KaXJI0TO OpraHOW]Ia B
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KIIETKE.
OOBSICHATH COOBITHS, CBI3aHHEIC
c BHYTPUKIIETOUHBIM
MUIIEBApEHUEM, €ro 3HayeHHe
JUTSL OpTaHU3MaA.

OtmMmeuarh 3HA4YEHUE
IUTOCKEINIETa; XapaKTepPH30BaTh
€ro AJIEMEHTHI (MUKPOTPYOOUKH,
MHUKPO(DUITAMEHTHI,
MIPOMEKYTOUHbIE  (DUITAMEHTHI),
UX POIb B JKU3HENEATEIHHOCTH
KJIETOK U TKaHeil. PackpsiBaTh
coJiep>KaHue TEPMHHOB u
MOHATUI: prudOCcOMa, MOIUCOMA,

MHUKPOTPYOOUKH, TyOynuH,
KJIETOYHEIN LIEHTP
(meHTpocoma), [EHTPUOJIH,
neHTpocdepa, KT'YTHKH,
peCHUYKH, 0a3aabHOE TEINbIIE.
XapakTepru3oBaTh
HEeMeMOpaHHBIC OpTraHOUIbI
KJIETKH, WX  CTPOCHHE U
byHKUIMN. PackpeiBathb
CoJIepKaHue TEPMHUHOB u
MMOHATHUI: A 1IPO, siAepHas

00oj0uKa,  SAEpPHBIC  TIOPHI,
HyKJIeoIu1a3mMa  (KapuoIiazma),
T€HOM, XPOMAaTHH, 3YXpPOMAaTHH,

reTepOXPOMaTHH,
AJPBILIKO,XPOMOCOMBI,

LIEHTPOMEDA, KHHETOXOD,
KJIETOYHBIE BKJIFOUECHHS.

XapakTepu3oBaThb  KJIETOYHOE
SAOpO Kak IEHTP YIpaBJICHUS
KHU3HEICATEIIBHOCTRIO  KIIETKHU;
TCHETUYECKUH ammapaT KJIIETOK
9YKApHOT, CTPOCHHE U (HYHKLIUU
XPOMOCOM.

OnwuceBaTh CTPYKTYpHI siipa U
UX B3aMMOCBSI3b C OpPraHOWIAMHU
IUTOIJIa3Mbl. XapaKTepH30BaTh
THUIIBI KJIETOK 9YKapHOT:
pacTuTenbHasi, YKUBOTHAs,
rpuOHas. CpaBHUBaTH MEXIY
coboit CTpOCHHE u
KHU3HEICATEIILHOCTh
JYKApUOTHUYECKUX  KJIETOK H
POJIb MPOKAPHOT B OMOIIEHO3aX

OOMEH BEILECTB U
[peBpaliecHue
SHEPIUHU B KJIETKE

PackpsiBath coaepKaHue
TEPMUHOB M TIOHATHH: OOMEH
BEILIECTB (Metabonusm),

ONEeKTPOHHBIN

00pazoBaTenbHbBIN

pecypc "A

caaM




acCUMIIIALINS (aHA0OIU3M), WU

IJIACTUYECKUM 0o0OMeH,
TUCCUMIIIALIASA  (KaTabolu3Mm),
WM DHEPreTHYeCKHil O0OMeEH,
aBTOTPOQBI, reTepoTpodHl,

aHa’poObl, a’poObl, (EPMEHTHI,
aKTUBHBIA LEHTp, CyOcTpaTHas

crenuPUIHOCTh, KO(MEPMEHTHI,
OENKU-aKTHBATOPbl U OCNIKU-
UHTUOHUTOPBI. [epeuncnste
OCOOCHHOCTH TUIACTHYECKOTO U
SHEPreTHYecKoro obmeHa B
KIIETKE; yCTaHaBJIUBATh
B3aUMOCBSI3b MEXTY
TUTACTHYECKUM u

SHEPTeTHYECKUM OOMEHOM.
Paznuuath THIIBI oOMeHa
BCIIIECTB:  aBTOTPOPHBIA U
rereporpodHbiidi.  [loka3bBaTh
poIb KHCIOpoga B OOMEHHBIX
mporeccax.
Cxemarnuecku
CTpOeHHUE (epMeHTa.
Otnuyath (hepMeHTHI oT
HEOPraHMYECKUX KaTaau3aTOpOB
U OmpenesiTh HMX polb B
(GyHKITMOHUPOBAHHUH KHUBBIX
CHCTEM, B TPOMBIIUICHHOCTH, B

HN300paKaTh

MEIWIIMHE, B TIOBCEIHEBHOM
KU3HU  yenoBeka.  CTaBUTH
OKCIIEPUMEHT 110 BBISIBICHUIO
KaTaJIUTHUYECKOH  aKTUBHOCTH
HEPOKCHIA3bI, aMUIIa3kl,
OOBSACHATH MOJTy4YeHHBIE
pe3yabTaThl. PackpeiBath
coJiep>kaHue TEPMHUHOB u
NoHATHI:  QoTocuHTe3, (ha3bl
dboTocuHTE3a (cBeroBasi,
TEMHOBAas), dboTonm3s,
dbochopuupoBanue, UK
KaneBuna, HAJID+
(mepeHocunk BOJIOpOIA).
XapakTepus3oBaTh

IIACTUYECKUH OOMEH Kak JTan
oOmero  oOMeHa  BEIECTB;

coObITHs HOTOCHHTE3A (PEaKIIUU
CBETOBOM © TEeMHOBOH (a3z);
POJIb XJIOPOILIACTOB B IpOIECCE

dborocuHTE3A. BrisBnsTH
HPUYUHHO-CJICJICTBEHHBIC CBSI3H
MEXTY MOTJIOIICHUEM

EI'D.
oOmiee
oOpa3oBaHHUe.
YueOHBIIE MOAYITH
o PEIICHUO
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10 —
AO




COJIHEYHOH JHEpPruu
XJI0poUINIOM U CHHTE30M
Mosiekysn ATO.

CpaBHUBaTh HCXOIHEIE
BEIIECTBA, KOHEYHBIE MPOIYKTHI
U YCJIOBUS MPOTEKAHUS PEeaKIuil
CBETOBOM M TEMHOBOW (a3

dboTocuHTE3A.

YcraHaBIHMBaTh B3aMMOCBSI3b
MEXITY (dhoTocHHTE30M u
JBIXaHUEM; CBETOBOU Hu
TEMHOBOU peakuusiMu
dborocuHTE3A. OneHuBaTh

3HaueHue (QOTOCHMHTE3a IS
*KU3HH Ha 3emue. PackpbiBaTh
coJiep>kaHue TEPMHHOB U
MOHATUI: XEMOCHUHTE3.
OOBsICHUTD CYIIIHOCTh
XEMOCHHTE3a, PAaCKpBIBATh €ro
3HAYCHHE B ouocdepe.
IIpuBoguTh [IPUMEPBHI
XEMOCHUHTE3UPYIONTUX OaKTepHit
(auTpudunUpyromme,
Kene300aKTepuu,cepodaKkTepuu,
BOJOPO/IHBIE OakTepuun)u
XapaKTepu30BaTh ux
KU3ZHEJEATEIIEHOCTD.
CocTaBisiTh ypaBHEHHUS pEaKIU
XEMOCHHTE3A.

CpaBHUBaTh  XE€MOCHUHTE3  C

(oTOCHHTE30M. PackpsIBaTh
coJiep>kaHue TEPMHHOB u
MOHATHIA: 3TaInbl
SHEpPreTuYeckoro oobmeHa —
MOATOTOBUTEIbHBI,
OECKUCTOPOTHBIN
(aHa’pOOHBI),  KUCIOPOIHBIN
(a3poOHBIi); TJIMKOJIN3,
Opo’keHue, OmoJorn4eckKoe
OKHCJIEHHWE (JBIXaHHWE), IUKI
Kpeoca, OKHCITUTENHHOE
dbochopuupoBanue,
IIPOTOHHBIN IrPAaJHEHT,
npotoHHas AT®-cunTaza.
[Tepeuuncnsts 0COOCHHOCTH

SHEpPreTHYeckoro obmeHa B
KIIETKE.

OnuceIBaTh STambl
HHEPTEeTUYECKOTO oOMeHa
(mMOArOTOBHUTENBHBIH,

OECKUCIOPOAHBIH,




KHCJIOPOJIHBII) U CpaBHUBATh MX
MEXIy COOOM.

XapakTepu3oBaTh peaxiuu
TJIUKOIHN3A, OpoKeHMUS,
KIICTOYHOT'O JbIXaHHUA.

VYcraHaBnuBaTh ~ B3aMMOCBSA3b
MEX1y TITUKOIM30M, KIETOUYHBIM
JIBIXaHUEMH CHUHTE30M MOJIEKYJ
ATO.

CocTtaBisiTh YpaBHEHUSA
OCHOBHBIX 3TaroB
SHEPreTHYecKoro obmeHa B
KIIETKE.

PaccuutbiBaTh 3HEPreTHUECKYIO
3G (HEeKTUBHOCTh TIMKONIH3a U
OHOJOTUYECKOTO OKUCIICHHUS.
HaspiBaTh HMCXONHBIE BEIIECTBA,
KOHEYHbIE MPOIYKTHI U YCIIOBUS
NPOTEKAHUS peaKkuuit
SHEPTreTUYECKOTO oOMeHa.
CpaBHUBaTh  DHEPrETHUECKYIO
3 PeKTUBHOCTD
OECKUCIOPOAHOTO "
KHCIIOPOJIHOTO 3TaroB
HHEPreTHYECKOro oOMeHa.

HacnencrBennas
uHpopmanus u
peanmuzanus €€ B
KJICTKE

PackpeiBath coaepKaHue
TEPMUHOB U TOHSTUH: TEH,
Te€HEeTUYECKUHU KOJI, KOIOH
(Tpurier), CTOM-KOJIOHBI,
MaTpula, MaTPUYHBIA CHHTE3,
TPaHCKPUIILIHS, PHK-
MOJINMEPA3a, IIPOMOTOD,
CIUTAiCUHT, HHTPOH, 3K30H.

XapakTepru3oBaTh peakuuu

MaTpUYHOIO CHHTE3d, CBOKCTBA
TE€HETUYECKOT 0 KOJa.

OnuceiBaTh 3TaIlbI
TPAHCKPUIIIIUA W TPAHCIISAIUN;
yCTaHaBJIUBATh B3aMMOCBS3b

MaTpPUYHBIX PEAKIUNA B KIETKE;
CXEMaTUYECKH H300pakaTh Ma-
TPUUHBIC peakiuu
TPaAHCKPHUIILIHH 51
TpaHcisuu. Pemars
OMOJIOTHYECKHE  3amadyd  Ha
ompeieNeHne
MOCJIEIOBATEILHOCTH
nykieotuno JIHK u MPHK,
NPUMEHSS 3HAHHS O PEAKIUIX
MaTPUYHOTO CHHTE3a,
TEHETUYECKOM KOJE, MPHUHIIUIIE

DIJIEKTPOHHBIN
o0Opa3oBaTeNbHbII
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KOMILIEMEHTapHOCTH. PackpbiBaT
b COJEp)KaHWE TEPMHHOB U
TTOHSTHI : TPAHCIISAIUS,aHTUKOI0
H, TPHK, ammuoanmn-tPHK-

CHUHTETa3a (xomaza),
noymmprudocoma (monmucoma).
XapakTepus3oBaTh CBONCTBA

FeHEeTHYECKOT0 KO/a.
OnuceiBaTh ATambl TPAHCISIAHA
U CXEMaTHYeCKH u300paxarh
MaTpUYHBIC peaxiuu
TPaHCISLUH.

Pemate Ouosiormueckue 3agayu
Ha ONpEeJeNIeHHe AaHTUKOJOHOB
TPHK, IMOCJIEI0BAaTEIbHOCTH
AMUHOKHUCJIOT B MOJIEKyJie
Oenmka, TIPUMEHsISI 3HAHUS O
peakuusax MaTpUYHOTO CHHTE3a,
TEHETHUYECKOM KOJIe, MPHUHIIHIIE
KOMILIE-
MEHTapHOCTHU.PackpbIBaTh
coJiep>kaHue TEPMHHOB u
MOHATUH: OINEpaTop, OIEpOou,
CTPYKTYpHBIE T€HBI, MPOMOTOD,
penpeccop.

OnuceiBaTh CTPYKTYypy TeHOMa
MPOKAPUOT;,  XapaKTEpU30BaTh
paboty  WHAYIUOENTHHOTO U
penpeccudensHOTO OTepoHa.
Bbiiensite  CTpYKTypHyIO U
pPEeryIATOpHBIE  YacTH  TeHa
JyKapuoT.

CpaBHUBaThH MPOLECCHI
9KCIIPECCHH T'€HOB y MPOKApUOT
U DJYKapuoT. XapaKTepu3oBaTh
runote3y omnepona (®. XKako0,

K. Mano).
OnuceIBaTh MEXaHU3M
MOAJAEPKAHUSA KJIETOYHOT'O

romeocTtasa.PackpbiBaTh

coJiepKaHue TEPMHHOB u
MTOHATHIA: BHUPYC, BHUPHOH,
CepJIeBMHA, KarCua, oOparHas
TPAHCKPUIILIUSA,  PETPOBUPYCHI,
OakTepuodar, BUPYC
UMMYyHOAEePUIUTA YyeloBeKa
(BHUY), MPUPOIHO-OYATOBbIE
uHpekuu.  XapakTepuzoBaTh
BUPYCHI, PETPOBUPYCHI u
OakTepuodaru KaK
BHYTPUKIICTOYHBIX  TApa3UTOB




MPOKApPHUOT u SYKapHoT.

W3zmarate THIIOTE3bI
SBOJIIOIIMOHHOTO
MIPOUCXO0KICHHS BUPYCOB.
OnuceiBaTh MEXaHU3M
B3aUMOJICUCTBUSL ~ BUpyca H
KJIETKH, WH(EKIIMOHHBIHA

BUPYCHBIN MPOLIECC.
XapakTepu3oBaTb ~ MEXaHU3MBbI

BEPTUKAJIbHOU u
TOPU3OHTAIBHOMN nepenadun
BHUPYCOB; 3a0o0eBaHus
JKUBOTHBIX 51 pacTeHui,
BBI3bIBAEMbIE BHUpYyCaMH.
Haseiats BUPYCHBIE
3a00JIeBaHMs, BCTPEUAIONIUECS Y
YeJI0BeKa: TPUIIILKJIEIEBON

suuedamur, rematut, COVID-
19, CITHU .

CobuntoiaTh mpaBuiia MOBEICHUS
B OKpYXaloWEHh MPUPOJHON
cpene, Mep  NPOGUIAKTHKH
pacmpocTpaHeHUS BHUPYCHBIX
3a0oneBaHuid (B TOM YHCIE
BUY-undexun).

JKU3HEeHHEIN UK
KJIIETKHA

PackpeiBath coaepKaHue
TEPMUHOB u MTOHATHIA:
KJICTOYHBIN IIUKJI, UHTEpda3a.

IlepeuucnsTs TIEPUOIBI

JKM3HEHHOIO IIMKJIa KIJIETKH U
XapaKTepPU30BaTh IMPOTEKAIOIINE
B HHUX mporecchl.PackpeiBaTh
COACPIKAHUC TCPMHHOB 158
MTOHATHI : pEIIUKaIUs

(pemyrumKanus),
KOMIUIEMEHTapHOCTb,
AHTHUIAPAJUIECIBHOCTb, JIHK-
nojmMepasa,TeJoMepa,
peTUIMKaIMOHHAs BUJIKA,
XpoMocoma, XPOMOCOMHBII
HaboD, HYKJICOCOMBEI,
CECTPUHCKHE XpOMaTH/IbI,
LEHTpOMEpa, KapuOTHII,
TaIUIONMOHBIM W JTUIIOUIHBIN
Habop XPOMOCOM,
TOMOJIOTHYHBIE XPOMOCOMBI,
MOJIOBBIE XPOMOCOMBL.
XapakTepu3oBaTh CTpOCHHE
XPOMOCOM, KapUOTHUIIOB
OpraHU3MOB.

Hepe‘-II/IC.H}ITB MMPUHIUIIBI

DIJIEKTPOHHBIN
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perukanuu JIHK u naBate um

COJIEPKaTENIbHYIO
XapaKTePUCTHKY.

OnuceiBaTh MEXaHU3M
permnkanuu JHK.
CxemaTtnuecku HN300paKaTh
CTpOEHHE MmeTadazHoi
XPOMOCOMBI.

Paznmuuate  XpomocoMmbl  Ha
MUKpoIpenapaTax u

mukpodororpadusix.PackpeBat
b COJIEp)KaHWE TEPMHHOB U
MNOHITHI:  MHTO3, Tpodasa,
meradaza, anadaza, Tenodasa,
KapuOKHUHE3, IIUTOKWHE3,
BEpPETEHO JeeHus, MeTadazHas
IUTACTUHKA, OOpo3/a JIeJCHHS.
[lepeuncnars
MOCJICI0BATEIbHOCTD cTaguit
MUTO3a U OINMHCHIBATH MPOUCXO-
TSITIAE HAa HUX TTPOIECCHI.
CpaBHUBaTH 0COOEHHOCTH
MPOTEKAHUS MHUTO3a B
PaCTUTENBHBIX W  >KMBOTHBIX
KIIETKaX.

OOBSACHATH OMOJIOTUYECKHI
CMBICJT MHTO3A.

Paznuyare cranmum mMuTo3a Ha
MUKpOIIpenapaTax "
Mukpodororpadusx.PackpriBat
b COJIEp)KaHWE TEPMHHOB H
MMOHSTHH: aroITo3,
npoiudepanus,
nuddepeHIpoBKa.
XapakTepus3oBaTh  PETYISALMIO
MUTOTUYECKOTO IIUKJIA KIETKH.
OOBSICHSTH OMOJIOTHYeCKHIA
CMBICTT  3alpOrpaMMHUPOBAHHOMN
KJIETOYHOM rMOeTN — aronTo3a.
YcraHaBnuBaTh B3alMOCBS3b
MEXIy TOMEOCTa30M KJIETOK H
WX THOETIBIO.

Crpoenue u

byHKIIN
OpPTraHHU3MOB
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PackpsiBathb coaepKaHue
TEPMHHOB u TTOHATHIA:
OpraHM3M, OpraH, OpPraHEJJIbl,
CUCTEMA  OpraHoB,  ammapar,
byHKIMOHATBHAS CUCTEMA,
roMeocCTas3. [lepeuncnars
CTPYKTYPHO-()YHKITHOHAJIbHBIE
4acTH OJTHOKJIETOYHBIX,
KOJIOHUAJIbHBIX,

ONEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc "A  cnam
EI'D. Cpennee
ob1iee
obpaszoBaHmue.
Y4eOHbli MOy
o pelIeHuto
TPYAHBIX 3aJlaHHI




MHOT'OKJIETOYHBIX u
MHOTOTKAQHEBBIX  OpPTaHHU3MOB.
XapakTepu3oBatb 0COOEHHOCTH
CTPOCHUS U KU3HEACATEIbHOCTH

OJIHOKJICTOYHBIX ~ OpPraHU3MOB,
KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX u
MHOTOTKaHEBBIX OPTaHHU3MOB.
CpaBHUBaTH  MEXIy  COO0Oi
OJITHOKJIETOYHBIE,

KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE u
MHOT'OTKaHEBbIE OpraHU3MBbl.
PackpeiBath coaepKaHue

TCPMHUHOB U HOHATHH: TKaHBb,
SMUJIEPMHUC, TpoOKa, KOpKa, Jy0,

JPEBECHHA, JPEBECUHHBIE
BOJIOKHA, JyOsiHbleé BOJIOKHA,
cocyzbl, KaMEHHUCTbIE KIJIETKH.
XapakTepru3oBaTh THIIBI
pacTUTENBHBIX TKaHEH:
oOpasoBarenbHas, IOKPOBHAs,
IPOBOASILAS, OCHOBHa,
MEXaHUYeCKas; MIEPEUHCIIATH
0COOEHHOCTH UX CTPOCHHUS U
BBITIOJIHSIEMBIE byHKIUY.
PackpsiBath coaepKaHue
TEPMHUHOB u TTOHATHIA:

BHHTGHHP'I, CCKpPCT, MBIIICYHBIC
BOJIOKHA, HEHPOH, HEUpOIrIus.

XapakTepus3oBaTh TKaHU
JKUBOTHBIX " YeJoBeKa:
AIUTEHAIIbHAS, COEUHU-

TeNbHAsI, MBIIICYHAs, HEPBHAS;
MEPEYUCIIATh OCOOCHHOCTH HX
CTPOCHHS W  BBHINIOJHSICMBIC
¢dbynkun. PackpeiBath

CoJIep)KaHue TEPMHHOB u
MOHSATHUI: OpraH, KOpeHb, MOoOeT,
[BETOK, IIJIOJ, CEMSs, IT0JOBBIE

JKene3bl, IOJIOBbIE  MPOTOKH,
KONYJISITUBHBIE OpraHsl,
CHUCTCMbI OpraHoB.
XapakTepu3oBaTh BEreTaTUBHBIC
u T'CHCPATHUBHELIC OpraHbl
pacTeHui, COMaTHYECKHE U
pPETYIATOPHBIE Oprassbl
KUBOTHBIX; MEPEUUCIISTh

OCOOCHHOCTH WX CTPOCHUS H
BBITIOJTHSIEMbIE (DYHKIIHH.
YcranaBiuBaTh B3aNUMOCBA31

o yueOHOMY
peaMETy
"Bronorug".
11 xmaccer",
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM".
Buonorus. 10
KJjacc, 000
"®dusukod JIad"

10 —
AO




ME¥XK]ly CTPOEHHEM OPraHOB U UX
byaknusamu.  Pasznuuath  BUABI
TKaHEW, OpraHbl W CHUCTEMBbI
OpraHoOB, B TOM YHCJIE YEIOBEKA,
Ha MMKpOITpEIaparax, BIIaKHBIX

mpenaparax, — repoapusx ~u
Mukpodororpapusix, TabIUIaX,
MOJIEIISIX u

MyJsikax.PackpeiBathb

coJiep>kaHue TEPMHHOB u
MOHSITHI: OMOPHBIE CHUCTEMBI,
000JI0YKH KJIETKH, (PUOPUILIHI,
KapKkac, HapyXHBIH  CKeJeT
(XMTHHOBBIN TTOKPOB),
TUJIPOCTATUUECKU I CKeJIeT,
BHYTPEHHUM  CKEJIET, KOCTH
(nMUHHBIE, KOPOTKHUE, TUIOCKHE),
COCIUHEHUS KOCTEH,
HETIOJIBUKHBIE (1BBI),
MOJIYTIOABUKHBIE,  TIOJBUYKHBIE
(cyctaBbl), OTHENBI  CKelleTa
MO3BOHOYHBIX KUBOTHBIX:
yeperl, OCEeBOM CKeJieT
(O3BOHOYHHUK, TpyAHAs KIETKa,
XopJa), Tosica KOHEYHOCTEW,

cBOOOIHEBIE KOHEYHOCTH.
OnuceiBaTh Hapy>KHBII u
BHYTPECHHUH CKEJIETHI

JKHUBOTHBIX, CTPOCHHUC W THIIBI
COEIMHEHUS KOCTEH.

YCTaHaBHI/IBaTB B3aMOCBSI3HU
MEXIy CTPOEHHEM  OIOPHBIX
cucTeM M HuX (QYHKUUSIMH B

OpraHusMe.
CpaBHUBATh CTPOEHHE OMOPHBIX
CHUCTEM pacTeHui u

JKUBOTHBIX.PackpbIBaTh
coJiepXKaHue TEPMUHOB "

MMOHSATHH: JBUXXCHHUE,
JIBUTaTEIIbHEIC OpTraHeIlIbl,
JBHKCHHUE MPOCTEHIITNX
(amEbounmHoe, KT'YTUKOBOE,
PECHUYHOE), JIBUKEHUE

pacTteHuii  (TPOTMHU3MBI,HACTHUH),
MBIIIIEYHBIE CHCTEMBI (COKpaTH-
TEJbHbIE BOJIOKOHIIA, KOXHO-
MYCKYJBHBIN MEIIIOK, CKEJIETHAs

MYCKYyJatypa), CKeJIeTHas
MBIIIIa (MBIH_IG‘IHOG BOJIOKHO,
Muopudpua), BBICITTHE

ABUTaTCIIbHBIC TICHTPHI, pa60Ta




MBIIIIIL (nBUTaTenbHas,

coMaTH4ecKas), MBIIICYHOE
yTOMJICHHE.  XapaKTepH30BaTh
BUJIBI JIBYDKEHUS
OJHOKJICTOYHBIX u

MHOTI'OKJICTOYHBIX OPraHU3MOB.
OnuceIBaTh CKEJICTHBIC MBI bI

U uX padoTy.

YcranaBiauBaTh B3aUMOCBS3b
MEXIY CTPOCHHEM  OIOPHBIX
CUCTEM u ABHNKCHUAMU

Opranu3MoB.PackpbiBaTh
COACPIKAHUC TCPMHHOB n

MMOHSTHH: MMUTaHHE,
MUIIEBaApEHUE,
MUIIEBAPUTEIbHBIE BaKyoJly,
KHieyHasa IIOJIOCTBD,
MUIIeBapUTEIbHAS TpyOKa,
MULLIEBAPUTEIbHBIN TPAaKT,
MUIIEBAPUTEIbHBIE Kelesbl,
MUIICBAPUTCIIbHBIC COKH.
XapakTepru3oBaTh MUTaHUE
JKUBOTHBIX; BHYTPUIIOJIOCTHOC U
BHYTPHUKJIETOYHOE
NUIIEBApEHUE.

Paznmuuate Ha W300paXkeHUX
(cxemax, Tabnunax, MyJsKax)
OTJIeJbI MUIIEBAPUTETHHOTO
TpakTa U MHUIICBAPUTEITHHYIO
CUCTEMY YeJIOBEKa.
YcraHaBnuBaTh ~ B3aMMOCBSI3H
MEXIYy CTpPOCHHEM  OpraHoB
MUIICBApEHUSN UX QYHKIUAMHU B
opranu3me.CpaBHUBATH
CTPOEHUE OPraHoOB pACTECHUMH,

o0ecreunBaroImXx KOpPHEBOE
MUTaHUE u (dhoTOCHHTE3;
MUIIEBAPUTENBHBIX ~ OPTaHEeIT
IIPOCTEUIINX u OpraHoB
MTUIIEBAPEHUS

JKUBOTHBIX.PackpbIBaTh

colepKaHue TEPMHUHOB u
NOHSTHIA: AbIxaHue, nuddysus,
KOKHO€  JbIXaHuE€,  OpraHbl
JIbIXaHUS, JIbIXaTeIbHbIe
JIBU>KEHUS, IbIXaTEIbHbBIN LIEHTP,
n€rouHble O0BEMBI, JKM3HCHHAs
EMKOCTb JIETKUX.
XapakTepr3oBaTh JIbIXaHUE
pacTeHui; IbIXaHWE >KUBOTHBIX
u YyeJioBeKa. OnuceIBaTh




HBOJIOIIHOHHOE YCIIO)KHEHUE
CTPOCHUSI JIETKUX TMO3BOHOYHBIX
KUBOTHBIX.

Paznmuuate Ha W300paXkeHUAX
(cxemax, Tabnunax, MyJsDKaXx)

JIBIXaTEIbHYIO CUCTEMY
YJeJoBeKa.

OmnuceiBaTh MEXaHU3M
BCHTUJIAIIUU .HéI‘KI/IX y OTunm u
MJIEKOITUTAOIINX .

YcranaBiuBaTh B3aUMOCBA31
MEXIYy CTPOCHHEM  OpraHoOB
JObIXaHHS M HX (YHKIHAMH B
opranusme.PackpbiBaTh

COACPIKAHUC TCPMHHOB n
MOHSTHUI: TPAHCHOPT BEIIECTB,

TPAHCIIOPT y pacTeHui,
KPOBEHOCHAasI cuctema
KUBOTHBIX, KpOBb, ILIa3Ma,
dbopMeHHBIE 3JIEMEHTHI,
KpOBOOOpAIICHHE, Kpyru
KpOBOOOpAIICHHS,  CepACUHBII
LUK, numdooOpareHue,
nuMmpa, nuMpaTtraeckue

cocyapl, TUMQPATHUYECKUE Y3IIbI,
BHYTPEHHSISI Cpe/la OpraHu3ma.
XapakTepu3oBaTb  TPAHCIIOPT
BEIIECTB Yy  pacTeHWdl U
0ECI03BOHOYHBIX KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO
CUCTEMY )KHBOTHBIX U YETIOBEKA.
Paznmuuate Ha W300paXkeHUAX
(cxemax, Tabnunax, MyJsKax)

KPOBEHOCHYIO u
TUMGpaTHIECKYIO CUCTEMY
qeJIoBEKa. YcTaHaBiIuBaTh

B3aMIMOCBSI3M MEXIY CTPOCHHEM
OpraHOB KPOBOOOpAIICHHS M HUX
G YHKIHSIMH B
opranusme.PackpbiBaTh

coJiepKaHue TEPMHHOB u
MOHSITUI: BBIJCNIEHUE, TYTTalus,

JIACTONA/, COKpATUTEIIbHBIE
BaKyOJIM, W3BUTHIC KaHAJIBIIBI,
3BE31YaThIE KJICTKH,
BBIJICTTUTEIIHHBIC TpyOOUKH,

MaJIbIIUTUEBBl  COCYIbI, ITOYKH,
MOYETOYHUK, MOYCBOU ITy3bIPb,
He(dpoH, Moya.

XapakTepHu30BaTh poIecc
BBIICTICHUS Yy  PAacTeHUH W




KUBOTHBIX.
Paznmuuate Ha W300paXkeHUAX
(cxemax, Tabnmunax, MyJsDKax)

BBIICIUTEILHYIO CUCTEMY
YeJI0BEKA.
OnuceiBaTh MEXaHU3M

(GYHKIIMOHUPOBaHHS  HEPPOHA;
mporecc 00pa3oBaHUS  MOYH.
VYcraHaBnuBaTh ~ B3aUMOCBSI3U
MEXIy CTPOCHHEM  OpraHoOB
BBIJICTICHUS. U WX (YHKIUSMU B
opranusme.PackpbiBaTh
coJiepyKaHue TEPMUHOB u
MOHATHH: Karcyja, 3HA0CIopa,
MCTa, KYTUKYyJa, CpEeACTBa
MAacCCUBHOW 3alUThl, CpPEICTBA
XUMUYECKON 3alllUThl, KOXKHbBIE
MOKPOBBI, UMMYHUTET,
MMMYHHasi CHCTEMa, AaHTHUIEH,
AQHTUTEJIO.

XapakTepu30BaTh BUJbI 3AIUTHI
y OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB.
OnucelBaTh CTPOEHUE KOXKHBIX
MIOKPOBOB M MX MPOU3BOHBIX.
Paznmuuate Ha W300paXkeHUX
(cxemax, Tabnunax, MyJsKax)
OpraHbl HMMMYHHOM  CHCTEMBI
YeJI0BEeKa.

VYcranaBnuBath ~ B3aUMOCBSI3H
MEXAy CTPOEGHHEM  OpraHoB
3alUThl U MX (QYHKOUAMH B
opranusme.PackpbiBaTh
coJiep>kaHue TEPMHHOB U
MTOHATHIA: pa3apaxuMoCTh,
perynsiius, TaKCHChI, POCTOBbIE
BEIIECTBA (QyKCHHBI), HEpBHAas
cucreMa, pedrexkTopHas
perymsnus, peduekc, pediiek-
TOpHasg Jayra, MNEepeIHHl MO3T,
MIPOMEXYTOUHBIM MO3T, CPEIHUI

MO3T, MO3KEUOK,
MPOJIOATOBATHIN MO3T,
BEreTaTuBHAs HEPBHAs CHCTEMA,
rymopaJibHas perysius,
TOPMOHBI, SHJIOKpUHHAsA
cucrema, THUIIOTaJIaMO-
runoduzapHas cucrema.
XapakTepr3oBaTh

pa3apaKUMOCTh y

OIHOKJICTOYHBIX OpPraHu3MOB H




pPeIIEKTOPHYIO  PETYISIIUI0 Y
KUBOTHBIX.  Pasznuuate  Ha
U300paKeHHSIX (cxemax,
TabnuIax, MyJsDKax) HEPBHYIO
CUCTEMY M €€ OTJHEJbI, OTIECIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO
PETYISALHUIO Y )KUBOTHBIX.
Paznmuuate Ha W300paXkeHUAX
(cxemax, Tabmunax, MyJsKax)

SHIOKPUHHYIO CUCTEMY
KHUBOTHBIX n YCJI0OBCKaA.
HasbiBath xene3bl SHIOKPUHHON
CUCTCMBbI YCJIIOBCKA 58
BbIpaOaThIBacMbIe MU
TOPMOHBIL.

OnuceIBaTh I€MCTBUE TOPMOHOB.
VYcranaBnuBaTh B3aUMOCBSI3U
MEXAy CTPOEHHEM  OpraHoOB
HEPBHOU u SHJIOKPUHHOU
CUCTeM U uX (QyHKUUAMU B
OpraHu3Me.

XapakTepru3oBaTh
HBOJIIOIIMOHHOE YCIIO)KHEHUE
CTPOEHHSI HEPBHOM CHUCTEMBI Y
YKUBOTHBIX.
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Pa3smHoxxenue u
pa3BUTHE
OpraHU3MOB

PackpriBath coaepKaHue
TEPMUHOB u MTOHATHIA:
Pa3MHOKEHHUE, IpOCTOE
JielIeHueE, MOYKOBaHHUE,
CHOPYJISALUS, BEreTaTUBHOE,
dbparmeHTanys, KIOHUPOBAHHE,
raMeThl, CIIepMaTO30u ]
(cepmuit), SAUIEKICTKA, 3UTOTA,
KOHBIOTALHS. [lepeuncnars
OCOOCHHOCTH  0Oecrmoioro
IIOJIOBOTO Pa3MHOKEHHUS

OpPraHW3MOB. XapaKTepHu30BaTh
CYIIHOCTh M (HOpMBI OECToIoro
pa3MHOKEHUs OpraHU3MOB;
OHoJI0rH4ecKoe 3HaYCHHE
0ECI0JIOro Pa3MHOKEHUS.
Paznuuath cropy Kak
CHEIUAIM3UPOBAHHYIO  KJIETKY,
npeIHa3HAuYCHHYIO TUTst
0ecronoro  pa3MHOXKCHHsS, W
CIIOpBI OaKTEpHi.

OOBSICHSTH MIPEUMYIIEeCTBA
MIOJIOBOTO  Pa3MHOKCHHUSI  HaJ
6ecrionbiM.PackpbIBaTh poJIb

DJIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee
oOmiee
oOpa3oBaHmUe.
YueOHBIE MOAYITH
o pEUICHUIO
TPYAHBIX  3aJIaHUI
o yuyeOHOMY
peaMeTy
"buomorus". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM".
Bbuonorus. 10
KJjacc, 000
"®dusukod JIad"




KJIOHUPOBaHUSI B CENEKIUU U
CEIBCKOM
xo03s1cTBe.PackpbiBaTh
coJiepXKaHue TEPMUHOB u
MOHATHI: MeH03, OWBaJICHTEHI,
KPOCCHUHIOBEp, WHTEPKHUHES,
HE3aBUCUMOE  PACIPECICHUE;
KpoccuHroBep. Pasznmnuare Ha

U300paKeHHSIX (cxemax,
TabnuIax) ¥ MUKpOIpenaparax
3peble MOJIOBBIE KJIETKH
MJICKOTIMTAIOIUX U OpraHbl
Pa3MHOKEHUS BBICIIIUX
pacTeHum.

PackpeiBare CymHOCTH Me€ii03a,
XapaKTepu30BaTh ero

oTAeNbHBbIE cTaguu. OnpenenirTh
MECTO MeHo3a B JKH3HCHHBIX
IUKJIAX Pa3JIMYHBIX OPraHU3MOB.
OOBSICHATH OMOJIOTHYECKUM
CMBICIT KPOCCHUHTOBEPA,
OITMCKLIBAThH €0 MEXaHHU3M.

CpaBHUBaATh ME€i03 C MHUTO30M;
pasznuyaTh OTJEJIbHEIE 1704
CTaJMM HAa MHKpOIIpernaparax u

N300paKEHHIX (cxemax,
TabIuIax). PackpsiBath
IBOJTIOIMOHHOE 3HA4YCHUE
MIOJIOBOTO Pa3MHOXKEHUS

Oprann3MoB.PackpbiBaTh
COACPIKAHUC TCPMHHOB n

MMOHSTHH: ramMeToreHes,
CIIepMaTOreHe3, OOTCHE3,
CEMCHHUKH, SIMIHUKH,
CIepMaTOrOHUM,
CIIepPMAaTOIMTHL,CIIEPMATH/IBI,
CIIEpMAaTO30M/IbI, OOT'OHUH,

OOILIUTHI, TMOJSAPHBIE  TEJbIIA,
SUIIEKIJIETKA, aKpocoMa.

[lepeuncnars cTaguu
TraMCcTOI'CHEC3a y KHNBOTHBIX.
OnuceiBaTh npouecc

raMeToreHe3a U €ro Mepuoibl,
CTpOCHHE  TIOJOBBIX  KJIETOK.
Paznmuuath 0COOCHHOCTH
CIIepMaToreHe3a U 0OreHesa.

OnuceiBaTh MPOLECCHI
OCEMEHEHUS U OIUIOJJOTBOPEHUSI,
pa3HbIe BapHUaHTBI
napreHorexnesa.PackpeiBarh

coJiep)KaHue TEPMUHOB u




TTOHSITUM: OIUIOIOTBOPEHHUE,
3UroTa, 0JacToMep, akpoCoOMHas

peakius, IIPOHYKJIEYC,
NapTEHOTCHE3, SMOpHOTeHe3,
npobiieHue, OnacTyrna, Mopydia,
racrpyia, Helpyna,
OpTraHOTeHE3, JKTO/IEpMA,
Me30/lepMa, SHTOJEepMa, LEIOM,
HEpBHas TpyOKa, xop/a,

KHIIIeYHas TpyOKa.
Onpenensith  AMOPUOHATBHBIH
NEpUOJl PAa3BUTHS OpPraHU3Ma U

OIIMChIBATH OCHOBHBIC
3aKOHOMEPHOCTH JIpOOJIeHUs —
oOpaszoBaHue OJIHOCJIOMHOTO
3apojpliia — 0J1acTyIbI;

3aBUCHUMOCTh XOJa JPOOJICHUS
OT  KOJIMYeCTBAa  JKeJITKa B
SIMLUEKJIETKE; TAaCTPYJSLMI0 U

OpraHOTeHe3.
OOBSACHATH ATaIlbl
nudGepeHITMPOBKI TKaHEH,
o0pa3oBaHUsl OPTraHOB U CHCTEM
OpraHoB.

XapakTepu3oBaTh  PETYISALHIO
SMOPHOHAIBHOTO pa3BUTHS;
JIETCPMUHAITUIO u
SMOPHOHAIIBHYIO WHYKITUIO,
T€HETUYECKHUI KOHTPOJIb
pa3BUTHA. OO00CHOBHIBATH
BpEIHOE BO3ECHCTBUE
TabauHOTO JAbIMA U AJKOTOJIA Ha
X0/ AMOPHUOHATEHOTO u

MOCTAMOPHUOHAIBHOTO Pa3BUTHUSA
opranmu3ma
yenoBeka.PackprIBaTh
coJiepaHue TEPMHUHOB u
MTOHSTHH: OHTOTCHE3,
MOCTAMOPHUOHAIILHOE  Pa3BUTHE,
Meramopdo3, JHWYUHKA, POCT,
CTapeHue, CMEPTh.
XapakTepru3oBaTh
MOCTAMOPHUOHAIBHBI  TIEPUOJ
pa3BUTHUS OpraHu3Ma M €ro
OCHOBHBIE (DOPMBEL.
XapakTepru3oBaTh MpsAMOE
pa3BUTHE U €ro  MEPUOJBI.
N3narate copepkaHue TeOpU
CTapeHHs! OpraHU3MOB.
OOBSACHATH OMOJIOTUYECKHI
CMBICTT pa3BUTHSA c




MeTaMmopdo3om.PackpbrIBaTh

coJiepKaHue TEPMHUHOB "
MOHSTUI: rameToQur,
criopodur, AHTEPUJINH,

apXEeroHuM, 3apOCTOK, MEracro-
pa,  3apOABIIIEBBIA  MEIIOK,
CUHCPIUAbI, AHTHUIIOABI,
MHUKpPOCTIOPA, MBUIBIEBOE 3€PHO,
JIBOMHOE OTIJIOAOTBOPEHHE, POCT,
MepucTeMa, KamMOWil, TepHoIbl

OHTOTEHE3a I[BETKOBBIX
pacTeHuH. XapakTepu3oBaTh
OCOOCHHOCTH  0Oecrmoioro

MOJIOBOTO PA3MHOKEHHUSI [IBETKO-
BBIX PAaCTEHUM.

Brinensats 0COOEHHOCTH
NpPOTEKaHUsT TaMmeToreHesa Yy
[IBETKOBEIX pacTeHuil.
OnuceiBaTh MPOLECC JIBONHOTO
OIIOIOTBOPEHUSI Y IBETKOBBIX
pacTeHHii © OOBSICHITH €ro
MPEUMYIIECTBA [0 CPABHEHUIO C
OIUIOJJOTBOPEHUEM Yy CIIOPOBBIX
U TOJIOCEMEHHBIX.
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I'enetnka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYMBOCTHU
OpraHU3MOB

PackpeiBarh COoIepKaHue
TEPMUHOB U MOHATHNA: T€HETHKA,
red. JlemoHCTpupoBaTh 3HaHUA
HCTOPUH BO3HUKHOBEHUS
T€HETHUKU. XapakTepu3oBaTh
OCHOBHBIE  JTambl  Pa3BUTHUSA
TE€HETUKU Kak
Hayku.PackpbeIBaTh conepxkaHue
TEPMUHOB u MTOHATHIA:
HACJEICTBEHHOCTb, Hacle-
JIOBaHUE, U3MEHYHUBOCTb,
reHOTHN,  (EHOTHN, TECHOM,
JIOKYC, XPOMOCOMBI, aJljIeJIbHbIC
TeHBI (JIJIENH), AIbTepHATHBHBIC
MIPU3HAKH, TOMO3UTOTa,
reTepO3UroTa, JIOMUHAHTHBIN
NPU3HAK, pELIECCUBHBIN
IIPU3HAK, yucTas JIMHUA,
THOPUIBIL.

[Tonb3oBaThcA TE€HETUYECKOMN
TEPMHUHOJIOTHEN W CHUMBOJIUKOU
JUTS 3aIACH CXEM CKpPELIUBAHUS

ONEeKTPOHHBIN
00pasoBaTenbHbBIN
pecypc "A  cnam
EI'D. Cpennee
ob1iee
obpasoBaHmue.
Y4eOHblii MOy
o pelieHuto
TPYAHBIX 3aJlaHHUI
o yaeOHOMY
npeaIMeTy
"buonorusa". 10 —
11 xmacce", AO
HN3natenncTBO
"IIpocsenienue"
Tpenaxep "O6nako
3HaHHUI".
buosnorus. 10
KJacc, 000
"®duzukoH Jlab"

12

3aKOHOMEPHOCTH
HAaCJI€ACTBEHHOCTHU

10

PackpeiBath colepKaHue
TEPMUHOB u TTOHATHIA:
MOHOTHOPHUJHOE CKpeIIUBaHHE,
YUCTOTA ramer,

DJIEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc "dA cmam
EID. Cpennee




JIOMUHUPOBaHHUE,
MPU3HAKOB.
OnuceiBaTh OHBITEL . Mennens
N0 H3Y4YEHHIO HAacleOBaHUS
OAHOM TMapbl IPU3HAKOB Y
ropoxa moceBHoro. I[IpuBoauTh
(hopMyITUPOBKH IEPBOTO

u BTOPOTO 3aKOHOB I.
Mengens(3akoHa equHOOOpa3us
rUOpUAOB TEPBOTO TOKOJICHMUS,
3aKOH PAaCIIEIJICHUSI TPU3HAKOB)
U OOBSACHATH HX IUTOJIOTH-
YECKHUE OCHOBBI.

CocraBiATh CXEMBI
MOHOTHOPUIHOTO CKPEIINBAHUS
U peuiath reHeTHYecKue 3ajaydu
Ha MOHOTHOpHJHOE CKpeIuBa-
Hue. PackpeiBaTh cojepKaHue
TEPMUHOB u MIOHATHIA:
aHAIM3HUPYIOIIEEe CKpEIIUBaHUE,
HETOJIHOE JIOMUHUPOBAHHUE,
KOJOMHUHHUPOBAHHUE.

CocraBnsTthb CXEMBI
AQHATU3UPYIOIIETO CKPEIMBAHUS
U pelllaTh FeHETUYECKUE 3aJauu
Ha aHaJIM3UpYIOUIlee CKpeIlrBa-
HUE u HEMOJIHOE
JoMHHHpOBaHHe.PackpbIBaTh
coJiepKaHue TEPMUHOB u
[IOHSITUH: TUTHOpUTHOE
CKpemuBanue, (HeHOTUITHICCKUIA
panukan. OnuceiBaTh ONBITHI .
Mennens 1o U3YYECHUIO
HaCJIEJIOBaHUS IBYX nap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
[TpuBoUTH bopMyIHUPOBKY
TPETHETO

3akoHa [. MeHnnens (3akoHa
HE3aBUCUMOI'O  HacJeAOBaHUS
MPU3HAKOB) M OOBSACHATH €ro

paclleIieHue

LUTOJIOTHYECKUE OCHOBBI.
[IpumeHsiTh ~ MaTeMaTUYECKUU
pacyér c TIOMOIIBIO
(EHOTUITUYECKOTO paauKaia |
MeTo/1a MEPEMHOKEHUS
BEPOSATHOCTEM BApHAHTOB
pacUIeTieHUs]  NPU3HAKOB Y

MOTOMKOB 10  (eHOTHUNy |
T'CHOTHILY. CoCTaBIISITh CXEMBI
JTUTUOPUITHOTO CKPEIIUBAHHUS U
penaTth reHeTHYeCKHe 3a/1a4u Ha

ob1iee
obOpazoBaHmUe.
Y4eOHbIii  MOIYIb
o pelieHuto
TPYAHBIX 3aJlaHHI
o yaeOHOMY
peaIMeTy
"bronorus".
11 xnaccer",
HN3natenncTBO
"IIpocsenienue"
Tpenaxep "O6nako
3HaHHUI".
buosnorus. 10
KJjacc, 000
"®duzukoH Jlad"

10 —
AO




TUTHOPHUIHOE
CKpelurBanue.PackpbiBaTh
COACPIKAHUC TCPMHHOB u

IIOHATHH: CLIEIUIEHHOE
HacJeI0BaHue, HapyLIeHUs
CLEILIEHHS I'E€HOB,

KPOCCHUHTOBEp, PEKOMOMHAIUS
I'CHOB, TEHETHYECKUE KapThl,

MOPpTraHu/a.

[TpuBoUTH (bopMyITHPOBKHI
3aKkOHOB ~ Moprana  (3akoHa
CLIETUICHHOTO HACJIETOBaHU

FeHOB M 3aKOHAa HapyIICHUS
CHEIUJICHUSI MEXIy TEeHaMH) |
OOBACHATE HX IHUTOJIOTHUUECKHE

OCHOBBI. [lepeuncnars
OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HACJIEACTBEHHOCTH. Pemars
TE€HETUYECKUE 3a1auu Ha
CLEIIEHHOE HaCJIe/I0BaHHE
T€HOB W HapyLIEHUE CLEIJICHUS
MEXIY reHamu.PackppiBaTh

coJiep>kaHue TEPMHHOB u
MOHSTUN: ayTOCOMBI, TOJIOBBIE

XPOMOCOMBI, TOMOTaMETHBIH
I10J1, TE€TePOraMeTHbIN 0.

OOBSACHATH XPOMOCOMHBIN
MEXaHU3M OIpEJCICHUS Moya Y
OpraHU3MOB. [IpuBOoAUTH
pUMEpPbI HacJeA0BaHUs

MIPU3HAKOB, CIEIUIEHHBIX C
moiioM. CoCTaBiIITh  CXEMBI

CKpEIIMBaHUS U pemarthb
TE€HETUYECKHUE 3a7a4u Ha
HacJIeJOBaHHe MPU3HAKOB,
CHOCIIIICHHBIX C ITIOJIOM.

[IpuBoUTH MPUMEPbI

TeHETHUUYECKUX 3a00JIeBaHUN WU
neheKToB y OpTaHW3MOB,
CBSI3aHHBIX c MOJIOBBIMU
xpomocomaMu.PackpbIBaTh

coJiepaHue TEPMUHOB u
MOHSATUI: MHO>KECTBEHHOE
JeicTBUE TeHa (MIeHOTpoIus),
KOMIUIEMEHTApHOCTh,  JIHCTA3,
MOJIUMEPHSL. Ornpenenarb
dbopmbl B3aUMO/ICHCTBUSA
QUIETbHBIX W HeaUIENbHBIX
reHoB. [lpuBoguTH mpHUMEpHI
IJIEHOTPOITHOTO JEUCTBUSA




T'CHOB.
PemraTes remerndeckue 3aJa4u Ha
B3aUMOJCUCTBHUE HeaJIelIbHBIX
T'€HOB.

13

3aKOHOMEPHOCTH
U3MEHYHBOCTH

PackpeiBath CoIepKaHue
TEPMHUHOB u TOHATHIA:
U3MEHYHUBOCTb, HEeHacJe-
CTBEHHAsI U3MEHYHMBOCTb,

HaCJIEJICTBEHHAs! U3MEHYUBOCTD.
CpaBHUBaTh HEHACIEACTBEHHYIO

U3MEHYMBOCTh c
HaCJIE€ICTBEHHOM.

[IpuBoaute IPUMEPHI
KAueCTBEHHBIX u
KOJIMYECTBEHHBIX MIPU3HAKOB

OpPraHU3MOB, TMPOSIBIICHUH Y
OpraHMU3MOB HEHACIEACTBEHHOM
U HacJeqCTBCHHOU U3MEH-
4yuBOCTHU.PacKkpbIBaTh

coJiepXKaHue TEPMUHOB "
MOHITHI:  MOIAU(PUKAIUOHHAS,

WIn (dheHoTUIMYECKAS,
U3MEHUYUBOCTb, BapHaHTa,
BApUAIIMOHHBIA  psAl, Bapua-
[IUOHHAS KpHUBasi, HOpMa
peakuuu NpU3HAaKa,
MOAM(UKALIIH.
XapakTepru3oBaTh
CBOMCTBAMOAN(UKAIIMOHHON
M3MEHYUBOCTH. [Toxa3bIBaTh

pOJIb YCIIOBUM BHEIIHEUW Cpelibl B
pa3BUTHUH  MOAU(PHUKAIIMOHHOMN
M3MEHUYHUBOCTH Yy OPTaHU3MOB.
CrpouTh BapualMOHHBIE PSAABI U
rpaduk KpUBOW HOPMBI pPEaKIIUH
IIPU3HAKOB y pa3InYHBIX
Opranu3moB.PackpsiBaTh
coJiepXKaHue TEPMUHOB "
MTOHATHIA: KOMOWHATHUBHAS
U3MEHYMBOCTh,  MYTallMOHHAs
U3MEHUYUBOCTb, KOMOHMHAIINH,
MyTalHH. XapakTepu3oBaTh
CBOMCTBA TEHOTUIINYECKOU
U3MEHYHMBOCTH.

OnuceiBaTh MeWO3 U TOJIOBOM
porecc KaK OCHOBY
NpOSIBJICHUS Yy  OpraHu3MOB
KOMOMHATUBHONW HW3MEHUYUBOCTH.
[loka3piBaTh Ha KOHKPETHBIX
npuMepax pojb KOMOWHATHUBHOM
M3MEHUYHMBOCTH B CO3/IaHUU

ONEeKTPOHHBIN
00pazoBaTenbHbBIN
pecypc "A cmam
EI'D. Cpennee
ob1iee
obOpazoBaHmue.
Y4eOHblii MOy
o pelieHuto
TPYAHBIX 3aJlaHHUI
o yaeOHOMY
peaIMeTy
"buonorusa". 10 —
11 xmacce", AO
HN3natenncTBO
"IIpocsenienue"
Tpenaxep "O6nako
3HaHHUI".
buosnorus. 10
KJjacc, 000
"®duzukoH Jlad"




TEHETHUYECKOTO  Pa3HO0Opa3us
OpPraHWU3MOB B TpeJenax OJHOTO
BHJA. CpaBHUBATH
TEHOTHUITMYECKYI0 M3MEHUYHNBOCTh
c

MoauUKaIMOHHON. PackprIBaTh
coep)KaHue TEPMHUHOB 51

IIOHATHH: MyTalluH,
XPOMOCOMHBIE MEPECTPOMKHU
(abepparun), TTOJTUTUTOU M,
AHEYTUIOU IS, MYTaHT,

myTtareHsl. [IpuBoauTh IpUMeEpHI
MyTalHi, BCTPEUYAIOLIUXCA Y
pa3HbIX OpraHHU3MOB.
KnaccudunupoBars MyTaiuu 1mo
Pa3HBIM OCHOBAHUSIM.

Paznmuuath Ha W300paKeHUSIX
(cxemax, TaOnMIAX) TEHHBIE

MYyTalluu, XPOMOCOMHEIC
MEePECTPONKN  pa3HbIX BHJIOB:
JACJICIIHN, AYIIIIMKalluu,
TpaHCIOKaIUH, WHBEPCHH;
T'€HOMHBIC MyTaluu.

CpaBHMBaTh  MeXAy  coOoi
MYTalli{ Pa3HBIX BUOB.
XapakTepru3oBaTh CBOMCTBA
MYTallMOHHOW W3MEHYUBOCTH.
HaspiBaTh mNpUYMHBI MyTaluu,
BBISIBJISITH UCTOYHUKHU (PAKTOPOB-
MyTar€éHOB B  OKpYXalollei
cpene (xocBeHHO). IIpuBoauTh
(bOpMyYITUPOBKY 3aKOHa
TOMOJIOTHYECKUX  PSAOB |
HACJIECTBEHHOW H3MEHYUBOCTU

H. n. Basunona u
00OCHOBBIBATH €r0  3HAUYCHHE
IS MPaKTUKH CEJILCKOTO
XO03sHCTBA.

O11eHMBATh SBOJIFOITMOHHOE
3HAaYCHHUE MYTaI[MOHHOTO

mporecca M KOMOMHATHUBHOM
U3MCHYUBOCTH.

14

I'eneTuka uenoBeka

PackpeiBath CoIepKaHue
TEPMHUHOB u
MOHATHI:CEKBEHUPOBAHUE,

KapTa XpPOMOCOMBI, TpPOOaHI,

HaCJIE/ICTBEHHBIE 00e3Hn
(MOHOTCHHEIE, MIOJIUTECHHBIE,
TEHHBIE, XPOMOCOMHBIE),

MEIUKO-T€HETHYECKOE
KOHCYJIbTUPOBAaHHE, JOPOAOBast

ONEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc "A  cnam
EI'D. Cpennee
ob1iee
obpaszoBaHmue.
Y4eOHbli MOy
o pelIeHuto
TPYAHBIX 3aJlaHHI




JTUATHOCTHKA, aMHHOICHTE3.
[Tepeuncnarp 0COOEHHOCTH
W3YYCHUS TCHETHKHU YelOBeKa U
METOJIBI MEIUIIMHCKOMN
TCHETHKH.

XapakTepru3oBaTh METO/IbI
U3YYCHHUS TEHETHUKU 4YelIOBEKa
(reneamornuecKui,
OJIM3HEIOBBIH,
IIUTOTCHETUYCCKUH,
OMOXUMHUYCCKUM,
MOMYJISILIUOHHO-
CTaTUCTUYECKUI).

OnuceiBaTh 1€MW, 3aJaud U
JOCTHMKEHUSL  MEXIYHApOJIHOU
nporpaMMmel «I'€HOM uenoBeKa.
Paznmuuath Ha wW300pakeHUSIX
(cxemax,  Tabmuiax)  KapThl

XPOMOCOM (renetuveckue,
¢bu3nIecKue, CAKBEHCOBBIC).
OnuceiBaTh METObI
COBPEMEHHOTO OTIpeIeIICHUS
TeHOTHUIIA OpraHu3ma:
MIOJTHOTCHOMHOE
CEKBEHUPOBAHHUE,

T€HOTUITMPOBAHKE, B TOM YHCIIC
¢ nomonisto I1T1[P-ananuza.
XapakTepru3oBaTh
HACJICJCTBCHHBIC  3a00JIcBaHUS
YyelmoBeKa M 3a00JieBaHUSA C

HacCJICJICTBEHHOM
MIPEAPACIIONOKEHHOCTHIO.
CpaBHUBaThH TEHHBbIE,
XPOMOCOMHBIE 0oJe3Hn
yejgoBeKa U 0oJ1e3HH c
HacJeqCTBCHHOU

MIPEAPACIIONOKEHHOCTBIO.
YcTaHaBIuBaTh B3aMMOCBSI3b
MCXKIY HaCJICACTBCHHBIMHA
3a00JICBaHUSIMH YEJIOBEKAa M UX
Te€HETHYECKOU OCHOBOM.
OO00CHOBBIBAThH 3HAaYCHHUE
MCIUKO-I'CHCTHUUYCCKOI'O
KOHCYJIbTUPOBAHHUS B
npcaOoTBpalliCHUA n JICHCHUU
HACJIEACTBEHHBIX  3a00JieBaHMI
YyeJIoBeKa.

o yueOHOMY
peaMETy
"buonorua". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM".
Buonorus. 10
KJjacc, 000
"®dusukod JIad"
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Cenexuus
OpraHu3MOB

PackpreiBath coaepKaHue
OCHOBHBIX TIOHSTHMH: CEICKIIH,
JIOMECTUKAIMSI,  MPUMHTHBHAS
CEJIEKIIHS, KOMOMHATHUBHAS

DJIEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee




CEJIEKIIMS, CopT, nopoJa,
mramMM. [lepedncnsaiTe OCHOBHBIE
OTaIllbl pPa3BUTHA CCIICKIWMHU KakK
mpolecca U HayKHu.

XapakTepus3oBaTh COJAEpIKaHUE
yuenus H. UW. BasunoBa o

LlenTpax NOpOUCXOXKAECHUS U
MHOT000pa3us KYJIbTYPHBIX
pacTeHHui.

IToka3bIiBaTh enTpsl
MIPOUCXOXKICHUS u
MHOT000pa3us KYJIbTYPHBIX
pacTeHui 51 HenTpsl
JIOMECTUKALIMHI JOMAILTHUX
JKUBOTHBIX Ha KapTe MHpa,
CBA3BIBAaTh UX MECTOIOJIOKEHHUE
C oyaraMM  BO3HUKHOBEHMS

JIPEBHENIINX IIUBUIIN3ALIHIA.
CpaBHUBaTh  COpPT, MOPOAY,
ITaMM C BUJAMHU-POIUIAMHU.
O00CHOBBIBATh 3HAYEHHE 3aKOHA
TOMOJIOTHYECKHX PAIOB B
HACJICACTBCHHON W3MEHUYMBOCTHU
H. . Basunosa U1
CEJICKIITMOHHOM pabOoTHI.
OnuceiBaTh MEePCIEKTUBBI
JIOMCCTUKAIlMKM W CO3JIaHUE
HOBBIX  COPTOB  KYJbTYPHBIX
pacTeHuil, TMOpOoJ JIOMAaITHUX
JKMBOTHBIX n IITAMMOB
MUKPOOpPraHu3MoB.PacKkpbiBaTh

coJiepXKaHue TEPMHUHOB u
MOHATHIA: VCKYCCTBEHHBIN
otbop, MIPOU3BOAUTEIIH,

9KCTEephep, OJM3KOPOJICTBEHHOE
CKpEIMBaHKUE, WJIM WHOPHIUHT,

HEPOACTBEHHOE CKPEIIMBAHHE,
WIH ayTOpUIUHT, yHuCTast
nuHUS,reTepo3uc  (rudpuaHas
cuia), TEHOMHOE
penakTHpOBaHUE,
UCKYCCTBEHHBIN MyTareHes,
(baKkTOpbI-MyTareHsI,
MOJIUTIION/IBL, oTJaIEHHAs
TUOpHIU3AIHS,
CEKBEHHUPOBAHHUE.
XapakTepu3oBarTh OCHOBHBIE
METOJIbl CEJEeKIUU PaCTEeHU U
KUBOTHBIX UCKYCCTBCHHBIN
otbop u THOPUTU3AIIHIO.
CpaBHuBath MacCOBBII

ob1iee
obOpazoBaHmUe.
Y4eOHbIii  MOIYIb
o pelieHuto
TPYAHBIX 3aJlaHHI
o yaeOHOMY
peaIMeTy
"bronorus".
11 xnaccer",
HN3natenncTBO
"IIpocsenienue"
Tpenaxep "O6nako
3HaHHUI".
buosnorus. 10
KJjacc, 000
"®duzukoH Jlad"

10 —
AO




HCKYCCTBCHHBIN oTOop C
UHIUBHyAIbHBIM, TIOKa3bIBATh
X 3HAUYCHHUC [OJId CCJIICKIINU

KYJbTYPHBIX pacteHui u
JIOMAIITHUX YKUBOTHBIX.
[IpuBoUTH KOHKPETHBIE
IPUMEPHI OTAAIEHHOMN
TUOpUIM3AIMd B CEJICKIIHH.
OmwuceiBath  ombeir . ]I
KapnieueHko 1o mpeooiaeHuo
Oecruionus MEXBHIOBBIX
TUOPHJIOB.

Paznmuuath Ha w300pakeHUIX
(cxemax, Ta0IUIaX ) y
OT/IENbHBIX npeAcTaBuTeNeH
KOHKPETHOIO COpTa W MOPOAbI
XO3SIMCTBEHHO LICHHBIE
MIPU3HAKH, Heo0X0aUMBIE
YEJIOBEKY. XapakTepus3oBaTh
pOJIb CENEKIMH B OOCCIICYCHHH
MPOJI0BOJILCTBEHHOM
0€30MacHOCTH YEJIOBEYECTRA.
[IpuBoaute KOHKPETHBIE
MIPUMEPbI JIOCTUKEHHI
CeJIeKIUU KYJbTYPHBIX
pacteHui u JOMAaIITHUX

’KUBOTHBIX B Poccuu.

16

Bbuorexuonorusa
CHHTCTHYCCKAas
ononorus

n

PackpriBath coaepKaHue
TEPMUHOB u MTOHATHIA:
OMOTEXHOJIOTHS, TpPaIUIMOHHAS
OMOTEXHOJIOTHS, MUKPOOHOIOTH-

YEeCKUH CHHTE3,
MUKpPOOHOIOTHYeCKast
TEXHOJIOTHSI.

[TepeuncisaTh HaIpaBJICHUS
OHMOTEXHOJIOTHH, e u
3a7a4H, CTOSIIIIHE nepen
OMOTEXHOJIOTHCH.
XapakTepus3oBaTh OOBEKTHI,
HCITOJIh3yEMbIC B
OMOTEXHOJIOTUN — KJICTOYHBIE U
TKaHEBBIC KYJBTYpHI,
MHUKPOOPTaHU3MBI.

OmnuceiBaTh OCHOBHBIE METOIBI
TPAAUIIMOHHOW OHOTEXHOJOTHH

u JOCTIKEHUS
MUKPOOHOIOTUYECKOM
TEXHOJIOTHH. OOO0CHOBBIBATh

3HaYeHUE OHUOTEXHOJIOTUH I
CEIbCKOXO03IMCTBEHHOTO
[IPOU3BOACTBA. PackpsiBath

DJIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee
oOmiee
oOpa3oBaHmUe.
YueOHBIIE MOAYITH
o pEUICHUIO
TPYAHBIX  3aJIaHUI
o yuyeOHOMY
peaMeTy
"buomorus". 10 —
11 xmaccer", AO
N3narenscTBo
"[IpocBenienue"
Tpenaxep "Ob6nako
3HaHuM".
Bbuonorus. 10
KJjacc, 000
"®dusukod JIad"




COACPIKAHUC TCPMHHOB u

MTOHSTHM: KJICTOYHAs
WHXXEHEPUS, KJICTOYHAS
TEXHOJIOTHS, METOJ KYJbTYpPbI
KJIETOK u TKaHEH,
TOTHUIIOTEHTHOCTb,

TJTFOPUIIOTEHTHOCTh, CTBOJIOBBIE
KJICTKH, MHUKPOKJIOHAIbHOE
pa3sMHOKEHHUE pacTeHui,
coMaTH4ecKass  TuOpuau3aIus,
rarIOnIbl, THOPHJIOMBI,
MOHOKJIOHAJIbHEIC u
MOJIMKIIOHAIIHLHEIC aHTHUTEIIa,

METOJl TpaHCIUIAaHTAlHUH S1ep,
KJIOHUPOBaHUE.

XapakTepru3oBaTh OCHOBHBIE
HalpaBJ€HUsI  CHHTETUYECKOMU
O6uonorun.  OmnuceiBaTh  Ha
KOHKPETHBIX MPUMEpax METOJIbI
KJICTOYHOU WHKECHEPUH.
IIpuBoguTH [IPUMEPBHI
HCITOJIb30BaHUS
MOHOKJIOHAJIbHBIX u
MOJIMKJIIOHAJIBHBIX ~ aHTUTEN B
MEUIIHE.

O1LeHnBaTh 3Ha4YeHUEe
CUHTETHUYECKON Ouonoruu Jyis
CENBbCKOT0 X0341CTBa "
MEUIMHBI. PackpsiBath

coJiepXKaHue TEPMUHOB "
NOHSTUN: TEHHAas WHXXEHepUs,
PECTPUKLIMOHHBIE SHIOHYKJIEA3bI
(pecTpuKTa3bl), JUMKUAE KOHIIBI,

TIJIa3MHU/TBI, pEeCTpUKIIHS,
JUTUPOBAHME,

TpaHchopmarusi, CKpUHHUHT,
TPaHCTCHHBIC (reHeTHYECKH
MOAU(PHUITUPOBAHHBIC)
OpraHU3MBI.

OnuceiBaTh METOIBI
PEIPOTYKTUBHOTO u
TEePaneBTUYECKOTO
KJIOHUPOBaHMS, KJICTOYHBIC
TEXHOJIOTHH u CIIOCOOBI
TEHETUYECKOU WHXCHEPUH.

XapakTepus3oBaTh JAOCTHXKECHUS
TEHHOW WHKEHEPUH.

OueHuBaTh 9SKOJIOTMYECKHE U
TUYECKHUE pOOIeMBI
KJIOHUPOBAaHUSI U CO3/aHHUA
TPAHCTEHHBIX OpPTaHHU3MOB,




HOHSITHUI:

aHams,
aHaIIu3,
MCOUIIMHA,
MEIUIINHA.

KJICTOK;

MEPCIIEKTHUBBI
XPOMOCOMHOM u
MH)XeHepuH.PackppiBaTh
coJiepXKaHue

pa3BUTHUSA
T€HHOH

TEPMHUHOB

MEIUITMHCKAs
OHMOTEXHOJIOTHS, METaOOJOMHEII
TEHOLICHTPUYECKU I
MepCOHAM3UPOBAHHAS
pereHepaTuBHas

XapakTepus3oBaTh
MeTab0JIOMHOTO
TE€HOIIEHTPUYECKOTO
UCIIOJIb30BaHUE

METOIbI

aHaJIn3a;
CTBOJIOBBIX
[IL{P-quarsocTuKy;
TApreTHYIO TEPAMUIO PAKa.

)51

)51

OO011Ee KOJIMYECTBO YaCOB
110 IIporpamMme
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S.IloypouHoe IIaHUPOBAHUE

Ne | Tema ypoka KonunyectBo Cpoku Bunabl u popmbl
n/n 4acoB o0y4eHust KOHTPOJIA
IIpakTHyeckue
padoThI
Pasznen 1. buosorus kak Hayka — 1 yac
1 buosnorus kak KOMIUIEKCHas HayKa U KaK lnenens YceTHBII onpoc
4aCTh COBPEMEHHOTO OOIIeCTBa CEHTAOPs
Pa3nes 2.KuBble ccTeMbl M X M3yYeHHe— 2 yaca
2 JKuBEIE CHCTEMEI U UX CBOMCTBA lHenens YcTHbIil onpoc
CEHTAOPA
3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM lHenens IInceMeHHbIiI
CEHTAOPA KOHTPOJIb
Pa3znen 3.buojgorus kjieTku— 2 yaca
4 Hctopust OTKpBITHS U U3YyYEHHS KIIETKH. 2 "Hepxens [TruceMeHHbI
Kinerounas Teopus CEHTSIOps KOHTPOJIb
5 MeTo/1bl MOJNIEKYISIPHOM U KJIIETOYHOH 2 "Hepxens YcrHbIi onpoc
Ouosioruu CEHTAOPA
Paznen 4. Xumnueckasi opranusanus Kjiaerku— 10 yacos
6 XUMHUYECKUNA COCTAB KIIETKU 2 "Henens VYcerHblii onpoc
CEHTAOPS
7 Bona u MmuHepanbHbIe BEIIECTBA 3 Henmens VYcrHblii onpoc
CEHTSAOPs
8 Opranuveckrie BEeMECTBA KICTKH - OCIIKH 3 Henmens VYcerHblii onpoc
CEHTSAOPs
9 Knaccudukanus 6enxoB. buonornueckue 3 Henens YcTHbIl onpoc
GbyHKIMH OETTKOB. CEHTAOPS
10 | Oprannyeckue BelIeCTBa KIETKH - 4 nenens VYcTHbIi onpoc
YTJIEBOJIbI CEHTAOPA
11 | Oprannyeckue BelecTBa KIETKHU - 4 nenens YcTHBINM onpoc




JIMITU A BI

CEHTAOPS

12 | HykienHOBBIE KUCIIOTHI. 4 nenens YceTHBIT onpoc
CEHTAOPs
13 | Ctpoenue monekynsl AT®. [Ipyrue 1 nenens [TnceMeHnHbIM
HYKJI€03UATPpH(POCHaTHI OKTSAOPS KOHTPOJTh
14 | CexBenupoBanue JJHK. Metozs! 1 Henens YcTHBIT onpoc
T€HOMUKH, TPAHCKPUTITOMUKH, OKTSIOps
IPOTEOMHUKH
15 | Meroapl CTpYKTYpHO# OHOI0THN 1 Hepens YcTHbIi onpoc
OKTSIOpsI
Pazgen S. Crpoenne u pyHKIMHU KJIETKH— 8 YacoB
16 | Tunsl kietok. [IpokapuoTnueckas 2 "Heaens YcTHbIi onpoc
KJIETKa OKTSIOpsI
17 | CrpoeHne 3yKapuOTHYECKOU KIIETKH. 2 "Hepens [TruceMeHHbI
OKTSIOpsI oIpoc
18 | I[ToBepxXHOCTHBIN anmapar KJIETKH 2 Hepens YcTHbIi onpoc
OKTSIOpsI
19 | Huromnazma.OnHOMeMOpaHHBIC 3 Henensa YcTHbIi onpoc
OpPraHOM/bI KIETKH OKTAAOps
20 | [ToxyaBTOHOMHBIE OPTAHOUABI KIETKH: 3 Hepens YcrHbIit onpoc
MUTOXOHJIPUH U XJIOPOIUIACTHI. OKTSIOpSI
21 | HememOpaHHBIE OpraHOUIBI KJICTKH 3 Hexpens YcrHbIil onpoc
OKTSIOpsI
22 | Ctpoenue u GyHKIMH sapa 4 nenens TectupoBanue
OKTSIOpsI
23 | CpaBHuUTENbHAs XapaKTEPUCTHKA KIIETOK 4 nenens IIpakTrueckas
sykapuor.Jlabopatopuas pabGora OKTSOps paborta
Nol  «M3yueHue CTpoeHUsI KIETOK (ouleHoYHas)
Pa3IMYHbBIX OPTraHU3MOBY
Pa3nes 6.00MeH BellecTB H MpeBpalieHHe JHEPruu B KJIeTke— 9 yacos
24 | AccuMmianus U JUCCUMMIISIIIUS — JIBE 4 yenens VYcTHbIi onpoc
CTOPOHBI META00IM3Ma OKTSIOpsI
25 | @epMEHTaTUBHBIMA XapakKTep peakuil 2 Hepens [IpakTnueckas
KJeTouHoromerabonmusma.Jlabopartop HOAOPA pabora
Has paboTa Ne 2 «M3yuenue (oeHOYHAas)
(hepMEeHTaTUBHOTO paciernieHus
MEepPOKCHUJIa BOJAOPOJIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX).
26 | benku-akTUBaTOPHI M OCITKU- 2 "Hepxens YcTHbIi onpoc
MHTUOUTOPHI HOAODSA
27 | ABToTpodHBII THII OOMEHa BEUIECTB 2 Henens YcTHBI onpoc
HOAODA
28 | ®orocuHTE3 3 Henensa YcrHbIii onpoc
anpens
29 | ABToTpodHbIi THUI oOMeHa 3 Henens [IpakTuueckas
BemecTB. Xemocunrte3.JlaboparopHas HOSIOPST paborta
pabora Ne3 «CpaBHeHHE MpPOIIECCOB (ouleHoYHas)
(hOTOCHHTE3a U XEMOCHHTE3a.
30 | AnaspoOHble opranu3Mbl. Buisl 3 Hepens YceTHBIT onpoc
OpOXKEHUSI. HOSIOPST
31 | A»poOHbIe OpraHu3MBbl. DTarbl 4 "enens Y CTHBIN onpoc




SHEPTeTUYECKOro OOMEeHa HOSIOPST
32 | DHeprust MeMOpaHHOTO TpagUeHTa 4 nepens TectupoBanue
npotoHoB. CuHTe3 AT®: pabota HOSIOPST

npotoHHOM AT®-cuHTETa3b!

Paznen 7. HacaencreenHasi uHpopManus u peaju3anus eé B KJ

eTKe— 9 yacoB

33 | Peakuuu MaTpu4HOrOCHHTE3a 4 penens VYcerHblii onpoc
HOSIOPST
34 | Tpanckpunuusi — MaTpUYIHBINA CUHTE3 1 Henens YcTHBIT onpoc
PHK nexaopst
35 | Tpancnsauus u e€ 3ramnsl 1 Henens YeTHBIT onpoc
nexaopst
36 | KogupoBanue aMmuHOKUCHOT. PoJib 1 Henena YcTHbIi onpoc
pubocom B OMocuHTE3e Oenka nexaopst
37 | Opranu3zaius reHoMa y IpoKapuoT u 2 "Hepens [TruceMeHHbI
9YKapHOT nexaopst OIpoC
38 | MoJiekynsipHbIE MEXaHU3MBbI IKCIIPECCUU 2 "Hepens YcTHbIi onpoc
T'€HOB y dYKapHOT nexaopst
39 | Bupycsl — HeKIIeTOUHbIE (DOPMBI KU3HHU U 2 Hepaens YcTHbIi onpoc
00JIUTaTHbIC Napa3UThI nexadps
40 | BupycHble 3a00yieBaHUS YeIIOBEKa, 3 Hepens YcrHbIit onpoc
KUBOTHBIX, PACTEHUI nexaops
41 | HaHorexHoJIOTUA B OMOJIOTHA U 3 Henensa YcrHbIil onpoc
MEIUILIMHE JeKaops
Pazgen 8. JKu3HeHHBI UK KJIETKH— 6 YacoB
42 | JKu3HeHHEBIN UKIIKIETKHA 3 Henensa VYcrHbIi onpoc
JeKaops
43 | Marpuunsbiii cunre3 [JHK 4 nenens VYcrHbIi onpoc
JeKaops
44 | XpoMOCOMBI 4 nenens VYcrHbIil onpoc
JeKaops
45 | Jlenenue KJIETKU — MHUTO3 4 yenens VYcTHbIi onpoc
JeKaops
45 | Tunsl ki1eTok. KaprokuHes v IUTOKUHES. 2 Hemensa [IpakTnueckas
JlabopatopHas pabota  Ne4 SIHBaps pabora
«HaOmroneane MuTO3a B KJIETKax (oeHOYHAas)
KOHYHMKA KOpemIka Jyka (Ha TOTOBBIX
MHUKpOIIpenaparax ).
47 | Perynsiius ’KU3HEHHOT'O LIUKJIA KJIETOK 2 Henend VYcrHblii onpoc
SIHBapsl
Pa3nes 9. Ctpoenue u pyHknuu opranusMos — 17 yacos
48 | Opranusm Kak eJIMHOE 1IeJI0e 2 Henensd VYcrHblii onpoc
SIHBapsl
49 | Tkanu pactenuii. JabopatopHas 3 Henens [IpakTnueckas
pab6oTalNe5 «M3yyeHue TkaHen STHBapSI paborta
pacTeHu» (ouleHouHas)
50 | TkaHU KUBOTHBIX U YEIOBEKA 3 Henensa YcTHbIi onpoc
STHBaPS
51 | Oprassi. CucreMblOpraHoB. 3 Hexpens [IpakTnueckas
JlabopaTtopHas pab6oTalNe6 SIHBaps pabora
«3ydenne OpraHoOB IIBETKOBOTO (oeHOYHAas)

pacTeHus»




52 | Onopa Tena opraHu3MoB 4 nenens YcrHbIi onpoc
STHBaPS
53 | JIBuxkeHue opraHu3MoB 4 nenens YcrHbIit onpoc
STHBaPS
54 | IluTaHnue opraHUu3MOB 4 nenens YcrHbIit onpoc
STHBAPS
55 | IImtanue MO3BOHOYHEIX >KUBOTHBIX. 1 Henena VYcTHbIi onpoc
[TumeBapuTenbHas cuCTEMa YEJIOBEKa dbeBpas
56 | JIpIxaHHe OpraHu3MOB 1 Hepens VYcTHbI onpoc
dbeBpas
57 | JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 Henensa VYcTHbIi onpoc
4eJI0BEKa dbeBpas
58 | TpaHCcHOPT BELIECTB y OPraHU3MOB 2 Henens YcTHBII onpoc
deBpans
59 | KpoBeHocHas cucTeMa O3BOHOYHBIX 2 Henens YcTHBIT onpoc
YKUBOTHBIX U YeJIOBEKa deBpans
60 | Boigenenue opranu3MoB 2 Henend YcrHblii onpoc
deBpans
61 | 3ammra y opraHu3mMoB 3 Hepens YcTHBIN onpoc
deBpans
62 | IMMyHHas cuCTEMa YelloBeKa 3 Henens YcTHBIT onpoc
deBpans
63 | PazgpaxxumocTb U perynsanus y 3 Hepens YcTHBIN onpoc
OpraHU3MOB deBpans
64 | 'ymopasibHas perysius U SHIOKPUHHAS 4 nepens TectupoBanue
CHCTEMa UBOTHBIX U YeJIOBEKa dbeBpans
Paznen 10. PazmHokeHnue u pa3BuTie Opraiu3mMoB— 8 4acoB
65 | ®opmMbl pa3MHOKEHHS OPraHU3MOB 4 nenens YcTHBIN onpoc
deBpans
66 | IlonoBoe pa3MHOXKEHHE 4 nenens YcTHBIl onpoc
deBpans
67 | Metiios 1 Henens VYcTHbll onpoc
MapTa
68 | Iametorene3. OOpa3zoBaHUE U pa3BUTHE 1 Henens TectupoBanue
TMTOJIOBBIX KJIETOK Mapra
69 | UnnuBuyanbHOE pa3BUTHE OPTaHU3MOB 1 Henens YeTHBIN onpoc
— OHTOT€HEe3 Mapra
70 | 3aknaaka opraHOB U TKaHEH U3 2 Henend YcrHblii onpoc
3apOJIbIIIEBHIX JTUCTKOB Mapra
71 | PocT u pa3BuTHE KUBOTHBIX 2 Hepaenst TectupoBanue
MapTa
72 | Pa3MHOXEHUE U pa3BUTHE PACTECHUI 2 Hepens YcTHbI onpoc
MapTa

Pazgen 11. 'eneruka — Hayka 0 HACJIeICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB— 2 Yyaca

73 | Uctopust cTaHOBIIEHUS U Pa3BUTH 3 Henens YceTHBIT onpoc
TeHETUKHU KaK HayKu MapTa

74 | OCHOBHBbIE OHATHUSA U CUMBOJIBI 3 Henens TepmuHosIOrnuec
TeHETUKU MmapTa KHH AUKTaHT

Pasnen 12. 3akoHoMepHOCTH HacaeICcTBeHHOCTH — 10 yacoB

75 | 3aKOHOMEPHOCTHU HACJIEAOBAHUS 3 Henmens VYcrHblii onpoc
IpU3HAKOB. MoHOTHOpUIHOE MapTa




CKpEIIMBaHHE

76 |llpaxtuueckas pabora Nel 1 Henens [IpakTnueckas
«3yueHne pe3ynbpTaToB anpens paborta
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y (ouleHoYHas)
TPO30(UITBY

77 | AHanu3upymolllee CKPEIUBAHUE. 1 Henens YcTHBIT onpoc
Henonnoe nomunupoBaHue anpens

78 | AurubpuaHoe CKpenBaHmue 1 Henmensa YcrHblii onpoc

anpens

79 | Ilpaktuyeckas pabora Ne2 «M3yuyeHue 2 Henens IIpaxTnueckas
pe3yIbTaTOB TUTHOPUTHOTO anpens paborta
CKPEIIMBAHUS Y TPO30(DUITBDY. (ouleHoOYHas)

80 | CuermieHHOE HacIeA0BaHUE MPU3HAKOB. 2 Henens YcrHbIi onpoc

anpes

81 | XpomocomHas Teopus 2 Henens YcTHBIT onpoc
HACJIEICTBEHHOCTHU anpens

82 | I'eneruka noina 3 Henens VYcerHblii onpoc

anpens

83 | 'eHOTHII KaK LEIOCTHAS CUCTEMA 3 Henens VYcerHblii onpoc

anpens

84 | 'enernueckuii KOHTPOJIb Pa3BUTHUSA 3 Hepens YcTHBIT onpoc
pacTeHMi, )KUBOTHBIX U YEJOBEKa anpens

Pasnen 13. 3akoHOMEpPHOCTH M3MEHYHUBOCTH — 6 YacoB

85 | 3MeHYnBOCTh NpHU3HAKOB. Busl 4 yenens VYcTHbIi onpoc
U3MEHYUBOCTH anpes

86 | MomudukanroHHass U3MEHYUBOCTh 4 yenens VYcrHbIil onpoc

anpes

87 |JlabopatopHas pabotalNe?7 4 nepens [IpakTuueckas
«HccnenoBanue 3aKOHOMEPHOCTEM anpens paborta
MOIU(PHUKAITMIOHHOM W3MEHYHUBOCTH. (ouleHoYHas)
[locTtpoenne BapuallMOHHOTO psiAa |
BAPUALIMOHHON KPUBON»

88 | 'eHoTHIIMUecKass N3MEHYUBOCTD. 5 Henena VYcTHbIi onpoc
KoMbOuHaTrBHasI H3MEHYNBOCTH anpes

89 | MyranmoHHas H3MEHYMBOCTb. 5 Henens YcTHbIil onpoc

anpes

90 | 3aKOHOMEPHOCTH MYTAILIMOHHOTO 1 mepens mas | TectupoBanue

rpoiiecca. JIUTeHeTHKA

Pa3zpen 14. I'eneTnka 4ejoBexka — 3 yacos

91 | I'eneruka yenoBeka 1 Henenst Mmast | YCTHBIN onpoc
92 | MeToansl MEQUIIMHCKON T€HETUKHU | Hepenst Mmasg | YCTHBIN OITPOC
93 |IlpakTuueckas pab6oTaNe3 2 nepens mas | [Ipaktuueckas
«CocTaBiieHHE U aHAJIU3 POJOCIOBHOMN Y. pabora
(omleHOYHAas)

Paznen 15. Cesiekuusi Oprann3mMoB— 4 4acoB

94 | OcHOBHEBIE IOHATHSA CEIEKIIUNA 2 Hejenst Masg | YCTHBIN ONPOC

95 | Meroapl ceneKMOHHOM paboThI 2 "Henens Masg | YCTHBIN onpoc

96 | JlocTr>keHUs CEeEKIUH pacTeHUMN U 3 Hexenst Mast | Y CTHBIN OMPOC
JKMBOTHBIX

97 | CoxpaHeHue, U3y4eHHUE U 3 "Henens mast | TectupoBanue

WCII0JIb30BaHNE T€HETUYECKUX PECYPCOB




Pa3nen 16. BuorexHoJiorus 1 CHHTeTHYEeCKasi OM0JIOTHSI— 5 4acoB

98 | buorexHonOrUs Kak HayKa v OTpacib 3 Hexens Mast | Y CTHBIN OIIpoC
IIPOU3BOJICTBA

99 | OcHOBHBIE HallpaBJIEHUs CUHTETUYECKON 4 nenenst Mast | YCTHBIN onpoc
Ouosiorun

100 | XpomocomHasi U reHHasi HH)KEHEPHUSI 4 menenst Mast | YCTHBIN onpoc

101 | MegumnHCcKie OMOTEXHOJIOTUA 4 nenens Mast | YCTHBIN onpoc

102 | IToBTropenue kypca 6uosnoruun 10 kiacca S Henens Mast | Y CTHBIM ONPOC

OO11ee KOJIMYEeCTBO YaCOB IO MPOTpaMMe 102

6.Y4eOHO-MeTOMUYECKOE 0OOecneueHre 00pa30BaTe/IbHOIO Mpolecca:

Oos3aTesibHbIEC Y4eOHbIE MATEPHAJIBI IJIS1 YYeHUKA:

buonorus:10 kmacc:yuebnuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py610B —
M.: ITpocsemienue, 2023. — 223 c.

MeToanueckue MaTepuabl 1JIs yYUTeNs:

[TeineeB A. B. Peanuzanus oGpa3oBaTenbHBIX MPOTPAMM €CTECTBEHHOHAYYHOU U
TEXHOJOTMYECKON HAMpaBJICHHOCTEH MO OMOJOTMU C HCIHOJIB30BAaHUEM OOOPYIOBAHMS
nentpa «Touka pocta». Meroanueckoe nocodue. -Mocksa, 2021.

[Taceunuk B. B. buonorus. [loypounsie pazpadotku. 10-11 knaccer : yue6. mocoOue
i o0rieoOpas3oBart. opranuzanuii :06a30Bb1it ypoBenb / B. B. [Taceunuk, I'. I'. 11IBenos,
T. M. E¢pumoa. — M.: [Ipocsemenue, 2017. -267 c.

[Taceunuxk B. B. buonorus. Paboume nporpammsl. Ilpenmernass nunus «Jlunus
xu3HU». 10-11 kmaccel : ydeb. mocoOue g oO0mieoOpa3oBar. OpraHU3aIMMA
:yriyonennbii ypoenb / B. B. Ilaceunuk, I'. I'. IlIBenos, T. M. Edbumoa. — M.:
ITpocenienue, 2018. - 64 c.

®enepanbHas pabouas mporpammacpenHero ooOiero oOpa3zoBaHus. buonorus.
Yrny6néuusii  ypoBeHb (mis 10-11  kjmaccoB  o0Opa3oBaTelIbHBIX — OpPTaHU3AIIMiN)
/DenepanbHOE TOCYIApCTBEHHOE OIOJKETHOE HaydyHoe yupexnaeHue «MHCTUTYT
CTpaTteruu pa3BuTUs oOpa3oBaHus Poccuiickoit akagemuu oOpa3oBaHus». - MOCKBa,
2023. — 148 c. YTBepxaeHHas npukazom Munnpocsemenus Poccun ot 18.05.2023 Ne
370 «O06 ytBepxkaennu deaeparibHON 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpazoBanusi» (3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223)

Hudpossbie 00pazoBaTebHbIe pecypchl U pecypchl CeTH HHTEPHET:

- OneKkTpoHHBI oOOpa3zoBarenbHbIl pecypc " cmam EID. Cpeanee oOmiee
oOpa3oBaHue. Y4eOHBI MOIYJIb MO PEIICHUIO TPYAHBIX 3aJaHUil MO Yy4eOHOMY
npeamety "buonorus". 10 — 11 knaces", AO UznarensctBo "[IpocBemienue”

- Tpenaxep "O6nako3nanuit". buosorus.10 kinacc,000 "®uzukon Jlag"
- Enunas xomnexuus L{OP. TlpeameTtnas konnekius «buomorus» http://school-
collection.edu.ru/

- 1IOPsI1 ot U3natennckoro noma «IlepBoe ceHTsioOpsi» http://mat.1september.ru/

- GenepanbHbIi LHEHTP uH(OPMAIMOHHO-00pa30BaTEIbHbIX peCypcoB.
Kpynneiimuii katanor LHIOP B pazmuunsix ¢popmaraxhttp://fcior.edu.ru

-Enunoe okHO noctynma k oOpazoBaTenbHbIM pecypcam. Katamor D0P s
yuutene-npenMernukoshttp://window.edu.ru




- ONeKTpOHHBIE OO0pa3oBaTeNIbHBIE peCypchl. Pemo3uTopuii MIaHOB-KOHCIIEKTOB
ypokoB, kosutekuust IOPhttp://eorhelp.ru

- Bcepoccuiickuil KOHKYpC MEeAarornueckoro MactepcTBa 1o npuMmeHenuto S0P B
obOpaszoBaTenpHOM Ipoliecce. http:// www.konkurs-eor.ru/materials

-IIEJJCOBET.ORG. Menauareka, Briawoyawomas [HOP wu  Meroaudeckue
paspaboTkuhttp://pedsovet.org/m

- CeTb TBOpUECKHUX yuHTeNel. brubnuoTeka METOAMK MPOBEICHUS YPOKOB M TOTOBBIX
yueOHBIX mpoeKkToBhttp://Www.it-n.ru

-Otkpeiteiii kmacc.  CereBble  oOpaszoBarenbHbIe  cooOmiecTBa.  Kosumekimus
ILIOPhttp:// www.openclass.ru

7. MaTtepuaibHO-TeXHHMYECKOe o0ecreyeHne 00Pa30BaTeIbLHOIO MpoIecca:

Y4eOHoe 00OpynOBaHMeE:

-  Kommnekr obopynoBanusillentpa o00Opa3oBaHusi €CTECTBEHHOHAYyYHOH U
TEXHOJIOTUYECKON HanpaBieHHOCTH «Touka pocTay

-MHTepakTUBHAS JOCKA

-MyJIbTUMETUNHBIA IIPOEKTOP

-IlepcoHaIbHBIA KOMIIBIOTED

Ha6op mymspxeit «/lukast popma TomaTa OOBIKHOBEHHOTO U KYJIbTYPHBIE COpPTa
TOMATOB»

HaGop Mysspkeit mio10B rTHOpUTHBIX U TTOJIUTUIONIHBIX PACTCHUM U UCXOTHBIE
dbopmsl (3 yacTH)

Ha6op mymspxeit «KynbTypHbie hopMbI KapTodesi»

Jlunamuyeckoe nocobue «Jlenenue KmeTkm»

[TocoOue muHaMUYECKOe AEMOHCTPUPYIOIIEE 3aKOHBI MeHmens

JNunamuyeckoe nocobue «Ilepekpect xpoMocom»

[TocoOue nuHaMUYecKoe JeMOHCTPUPYIOIEe CUHTE3 Oenka

Mogens ctpyktypsl JJTHK

Moenb J)KUBOTHOH KJIETKH

Mogens Bupyca CITM/la

Mopenb 6eIKOBON MOJIEKYJIbI

Mojenpb suna NTULBI

['otroBbie Mukpomnpemnapatsl «Habop mo obrieit Ouonorum»

MukpocKombl

JleMOHCTpallHOHHBIE TA0JIUIIbI:

bakrepuun

buocuntes Oenka

BereratnBHOE pa3zMHOXEHUE KITyOHSIMH M TyKOBUIIAMH

BereratnBHOE pa3sMHOKEHUE OTBOJIKAMH, YEPEHKAMH, KOPHEBBIMU OTITPHICKAMHU

BereratuBHOE pa3MHOKEHUE yCcaMU, KOPHEBUIIIAMU U KOPHEBBIMU OTIPBICKAMU

BzaumopencTere pa3BUBAIOMIMXCS YaCTEW 3apOoabIla

MoaudukaioHHas U3MEHYUBOCTb Y PACTCHUI

MyTannoHHass ”3MEHYUBOCTh PACTEHUM

Peaymnukanua JJTHK. JTHK

CrpoeHune pacTUTENIBHON KIETKH



CtpykTypa OEITKOBBIX MOJICKYII

CxeMa cTpoeHus 0aKTepUuanbHON KIETKU

DoTOCUHTE3

DHepreTuueckuii 0OMEH BEIlECTB

DHeproobecrnevyeHrne KIeTKu

Oob6opyaoBanue 1Jisl MPOBeIeHNS JIA00PATOPHBIX, IPAKTHYECKHUX PadoT,
AEMOHCTPALIUI:

HaGop wmukpompemapatoB 1o o0OImIei OMOJOTHH, MHUKPOCKOIBI CBETOBBIC,TYITBI
pPY4YHBIC,IPEIMETHBIE ~ CTEKJIa, [OKPOBHBIE CTEKJa, MHHIETHI, MpenapoBabHbIC
WTJIBL,TUNIETKA, dYamku [leTpu,MepHbIE CTakaHbl, HaATypajdbHbIE OOBEKTHI,)KUBHIC
pacreHus.

JInucr BHeceHUs H3MEHEHH I
B KQJIEH/IAPHO - TEeMaTUYeCKHUH MJIaH

no
B KJj1acce
YUHTEJIb
JlaTa O6ocHoBaHUE JloxkymeHTBI, IMoanuck auia,
BHECEHUS BHECEHHUN U3MEeHEeHMsI NMOATBEPKAAI0IINE BHECEHHE BHeCIIIEro

HU3MCHCHUSA H3MCHCHUSA H3MCHCHUSA




IMoamuce




