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[Tpunoxenue 1. Paboune mporpammbl y4eOHBIX TUCHILIUH
[Tpunoxenune 1.13 Pabouas nporpamma yue6Ho# aucrumnuasl OOLL. 13 buonorus

JlemaprameHT 00pa3oBaHus U HAYKH roposia MOCKBBI
TF'ocynapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHUe
BbICIIEr0 00pa3oBaHusi ropoaa MoCKBBI

«MOCKOBCKUI IrOPOJACKOH MeJArOri4eCKM YHUBEPCUTET»
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PABOYAS IPOI'PAMMA YUEBHOM JUCHUTLIUHBI

OOI1.13 buoJgorus
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMbBI YYEBHOM JJUCIHHUILIUHBI
«0OOI1.13 buogorus»
1.1. MecTO TUCUHMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTeibHOI MPOrpaMMbi:
VYueOnass aucuuiuinHa «buosorus» SBISETCS 00S3aTENbHONM YacThi0 00IIe00pa30BaTEILHOTO
UKIIa o0pazoBaTenbHOM nmporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no cniennansaoctu «lIpernonaBanue
B HaYaJbHBIX KJIACCAX).
Oco0oe 3HaueHue nucuuILuiiHa umeeT npu GopmupoBanuu u pazputuu OK 01,02,04, 07 u I1IK

1.1, 1.2 (ykaspiBatotrcs konbl OK).
1.2. Heab ¥ muiaHupyembie pe3yJbTaThl 0CBOEHHUS JUCUMILIIUHbI:
B pamkax mporpammbl yueOHON AMCIUTIIMHBI 00yJaIONTUMUCS OCBAWBAIOTCSI YMEHUS M 3HAHHS

Kon
IIK, OK

YmMmenus

3Hanus

OK 01
Br16uparh ciocoOsbI
peuieHus 3a1a4

- pacro3HaBath 3a7a4dy W/Win
po0semMy B mpodhecCHOHATEHOM
U/WIIN COITMAIEHOM KOHTEKCTE;

uH(pOopMaLKI0, HEOOXOIUMYIO JUISI
pelleHus 3aa4u U/ Ui mpoOIeMbl;
COCTaBJIATDH ILIAH JICHCTBUS,

- OTpeaeNaTh He0OOXOIUMBIE PECYPCHI;
MPUMEHSATH aKTyaJIbHBIE METOIbI
paboThI B IpoeCCHOHAIBHON 1
CMEXHBIX chepax;

- peasln30BbIBaTh COCTaBICHHbBIN
TJI1aH; OLICHUBATH MOCJIEICTBUS CBOMX
(caMOCTOSATENHHO C TTOMOIIIBIO
HACTaBHHKA).

- pacKpbIBaTh COJIEpKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX
TEPMUHOB U NOHATUI: KU3Hb, KIIETKA,
TKaHb, OpraH, OPraHu3M, BU]I,
MOMYJISIIINSL, SKOCUCTEMA, OMOLIEHO3,
o6uocdepa; merabonusm (0OMeH
BEIIIECTB U MPEeBpaICHIE SHEPTUN),
romMeocTas (CaMOperyJsIus),
OnocuHTe3 Oenka, CTpyKTypHas
OpTraHu3aIus )KUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISLINS,
CaMOBOCIIPOU3BEICHUE
(penpoayKiusi), HacIeACTBEHHOCTb,
W3MEHYHBOCTH, SHEPTO3aBUCUMOCTb,
pPOCT U pa3BUTHE, YPOBHEBAS
OpraHu3aIms;

- pacKpbIBaTh COJIEpKAHUE
OCHOBOIIOJIATAFOIINX OMOJIOTHIECKUX
TEOPUU U TUIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
HBOJIIOLIMOHHOM, MPOUCXOXKICHUS

- OCHOBHBIC HCTOUYHUKH HH(DOPMAITHH
¥ PECYPChI VTS peIlieHHs 33134 U
mpo06ieM B podecCuoOHAIEHOM H/HITH

HpO(i)eCCHOHaHBHOfI - AaHAJIM3UPOBATD 3aa1y /U COIIMaJIbHOM KOHTCKCTC,
JACATCIIBHOCTH np06neMy U BBIACIIATh €€ COCTaBHBIC - AJITOPUTMBI BBITIOJITHCHUSA pa60T B
IMPUMCHUTCIIBHO K 4acCTu, HpO(I)eCCHOHaHBHOﬁ Hn CMCKHBIX
Pa3sINIHBIM - OIPCACIIATD 3Tallbl PCHICHUA 3a4a4Hu, 06J13.CT$IX;

KOHTCKCTaM BBIIABJITH U SQ)(I)CKTI/IBHO HCKAaTb - MCTOAbI pa6OTBI B

po(heCCUOHATTLHOM U CMEKHBIX
chepax;

- CTPYKTYPY IUTaHa JUTsl PCIICHHSI
3ajJa4; TOPSIIOK OLIEHKHU PE3yJIbTaTOB
pelieHus 3a1a4 npodecCHOHATbHOM
JeSITeIbHOCTH

- MECTO U POJIb OMOJIOTUH B CHCTEME
HAYYHOTO 3HaHUS; () YHKIIMOHATLHOU
IPAaMOTHOCTH YEJIOBEKA ISl PEIICHHS
KU3HEHHBIX TPOOIIeM;
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JKU3HU U YEJIOBEKa,;

- pacKpbIBaTh OCHOBOTMOJIAraolme
OMOJIOTMYECKUE 3aKOHBI 1
3akoHoMmepHocTH (I'. Mennens, T.
Moprana, H.1. BaBunosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUILIBI KX TIPUMEHUMOCTHU K KUBBIM
CUCTEeMaM;

- BBIJICTISITH CYIIECTBECHHBIC TIPU3HAKU
BHUPYCOB, KJIIETOK IPOKAPUOT U
9YKApUOT; OAHOKIIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B M SKOCUCTEM;
0COOEHHOCTH MpOoIlecCOB 0OMeHa
BEIICCTB U MIPEBPAICHIS SHEPTUU B
KJIeTKe, OTOCUHTE3a, JIACTUYECKOTO
Y DHEPreTUYECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OILIOIOTBOPEHUS, PA3BUTHUA U
Pa3MHOXCHHSI, WHINBUIYATHHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a),
00pBOBI 3a CYIIICCTBOBAHHE,
€CTeCTBEHHOI'0 0TOOpa,
BUJ1000pa30BaHMUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpene oouTaHus, BIUSHUS
KOMITIOHEHTOB KOCHCTEM,
AHTPONIOTEHHBIX H3MEHEHHH B
9KOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpPOTa BEUIECTB H
MpeBpalleHre YHEPTUU B Ouocdepe;
- pemaTh OMOJIOTHYECKHE 3a/1a9H,
COCTaBIISITh TEHOTHITHUECKUE CXEMBI
CKPEIIUBAHUS JUTSI PA3HBIX THIIOB
HACJIETOBaHMsI PU3HAKOB y
OpPTaHU3MOB, COCTABIISATH CXEMBI
MepEeHOCca BEIIEeCTB U SHEPTUU B
AKOCHCTEMax (LIeNU MUTaHUs,
MUIIEBBIE CETH)
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OK 02
Hcnonb3oBath
COBPEMEHHBIC
Cpe/CTBa MOUCKA,
aHanm3a u
UHTEPIpETANN
UHPOpPMALIUU U
UH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npohecCHOHABLHOM
JeSITeIIbHOCTH

- OTIPENIEIATh 33aJauu JJIsl TOMCKa
nHpopmaIu, HeoOX0UMbIe
UCTOYHUKH MH(POPMALINY;

- IUTAHUPOBATh MPOLIECC TOUCKA;

- CTPYKTYPHPOBATH MOIYYaEMYIO
nH(OpMaIKIO; BBIICTATh Hanboee
3HaYMMOE B NepeyHe HH(POPMAIIHH;

- OLIEHUBATh NIPAKTHUUYECKYIO
3HaYMMOCTb PE3yJIbTAaTOB MOKCKA;

- 0(OPMIIATH pe3yIbTAThI IOUCKA,
NPUMEHSTH CPEJCTBA
MH(POPMALIMOHHBIX TEXHOJIOTUHN TS
peneHus mpoeCCUOHATBHBIX 3a1a4;
- UCTOJIb30BATh COBPEMEHHOE
IIPOrpaMMHO€E 00€ECIIEUEHHUE;

- UCIOJIb30BATh PA3JIMYHbIE
U(POBBIE CPEICTBA M PEIICHUS
pohecCHOHANBHBIX 3aj1au.

- CO3/1aBaTh COOCTBEHHbIE
NUCHMEHHBIC M YCTHBIE COOOIICHHUS
Ha OCHOBE OMOJIOTHYECKOM
UHPOPMALIUU U3 HECKOIBKHX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh
NOHSATHIHBIN anmapaT OMOJI0THH

- IepeYeHb HHPOPMAIIMOHHBIX
WCTOYHHUKOB, IIPUMCHSIEMBIX B
npodeccnoHabHOMN eSATEbHOCTH;
- IPUEMBI CTPYKTYPHPOBAHUS
uH(pOpMAIHH;

- ¢popMat ohopmIIeHHsI pe3yIbTATOB
MoMCcKa MH(POPMALINHU, COBPEMEHHBIE
Cpe/CTBa M YCTPOWCTBA
nH(pOpMaTHU3ALINY;

- IOPAZIOK UX TPUMEHEHHS U
MpOrpaMMHOE 0OecTieueHue B

PO eCCHOHATILHOM JIeTEITLHOCTH B
TOM YHCJIE C HCIIOJIb30BaHUEM
U(PPOBBIX CPEIICTB

OK 04
OddexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- OpraHu30BBIBaTh PaboTy
KOJUIEKTHBA U KOMaH/Ibl;

- B3aUMOJEMCTBOBATh C KOJUIETAMH,
PYKOBOZCTBOM, I€TBMHU B XOJI€

PO eCCHOHAIBHON e TETHHOCTH
- IOHUMAaTh U UCIOJIb30BaTh
MPENMYIIECTBA KOMaHIHON U
UH/IMBUYaJIbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOM
JeSITEIbHOCTH, OPraHU30BBIBATH U
KOOpJMHHUPOBATh IEHCTBUSA I10 €€
JOCTH>)KEHUIO: COCTABJIATH IUIAH
JIEUCTBUM, pacIIpeeIIsATh POJIU C
Y4€TOM MHEHUH y4YaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboTsl

= IICUXOJIOTHYCCKHUEC OCHOBBI
JIEATEILHOCTH KOJUIEKTHBA,
IICUXOJIOTHYECKHNE OCOOEHHOCTH
JUYHOCTH;

- OCHOBBEI HpOeKTHOI\/JI NCATCIIBHOCTHU
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OK 07
ConeiicTBOBaThL
COXPaHCHHIO
OKpY’Karomien cpepl,
pecypcocOepereHuIo,
NPUMEHSTh 3HAHUS
00 “3MEHEeHUHn

- cOOJIFOIaTh HOPMbI SKOJIOTHUECKOM
0€30MacHOCTH;

- ONpCACIIATh HAIIPABJICHHUA
pecypcocOepekeHust B paMKax
po(hecCHOHATILHOM IS TEIILHOCTH 110
CHENHUATBHOCTH, OCYIICCTBIISTh
paboTy ¢ COOTIOICHUEM TTPUHIIUIIOB

- 9KOJIOTUYECKOI 0€30MacHOCTH MPH
BeJICHUH PO eCcCHOHATHHON
NeSITeTbHOCTH;

- OCHOBHBIE PECYpPCHI,
3a/1CCTBOBAHHBIC B
npogeccuoHaIbHOMN e TeIbHOCTH;
- IyTU o0ecTeYeHus

KJIUMaTa, IPUHIMIBL | OEpEXIUBOTO MPOU3BOICTBA; pecypcocOepekeHust;
OepexIINBOro - OpraHU30BbIBAThH - IPUHLUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, npodeccuoHaNbHYIO 1eATeIbHOCTh C | IPOU3BOJICTBA;
3¢ heKTHBHO Y4eTOM 3HaHHUI 00 U3MEHEHUN - OCHOBHBIE HalIPaBJICHUS U3MEHEHUS
NeiicTBOBATH B KIIMMaTHYECKHUX YCIOBHUI peruoHa KJIMMaTHYECKUX YCIOBUN pernoHa
Ype3BBIYANTHBIX - IPUMEHSTH MMOTYYCHHBIC 3HAHUS JIJIS
CUTYaIUsAX 00BsICHEHUS! OUOJIOTMYECKUX

MPOIIECCOB U SIBIICHUH, JUTSI IPUHATHS

MPAKTUYECKHUX PELICHUH B

IIOBCEJHEBHOM KU3HHU C LIEJbIO

oOecrnieueHus 6€30MaCHOCTH CBOETO

3JI0POBBS U 37J0POBBS OKPY>KAIOILIUX

J0JIeH, COOII0IEHUS 3J0POBOTO

o0pas3a )XKM3HH, HOPM I'PaMOTHOTO

MOBEJICHUS B OKPYKaroUIEH

IPUPOHOI cpere;
K 1.1 - ONIPECIIATH 1IN U 33JIa4H YPOKa, - TpeboBaHus (henepaibHOTo
[TpoexkTupoBathb IUTAHUPOBAThH €T0 C YYETOM roCy/1apCTBEHHOT0 00pa30BaTEILHOTO

porecc 00y4YeHHs Ha
OCHOBE
(denepanbHbIX
rOCyJapCTBEHHBIX
00pa3zoBaTeNbHBIX
CTaHJAPTOB,
IPUMEPHBIX
OCHOBHBIX
00pa3oBaTeNnbHbIX
porpaMm
HAYaJIBLHOTO O0IIEro
o0pazoBaHus

0COOEHHOCTEN METOAMKHU
npenoaaBaHus y4eOHOro rnpeamera,
BO3pacra, Kjiacca, UHAUBUIYAIBHBIX U
BO3PACTHBIX OCOOEHHOCTEH
00y4aromuxcst 1 B COOTBETCTBHHU C
COBPEMEHHBIMU TPEOOBAHUSAMH K
YPOKY (IMAAKTUYECKUMH,
OpraHHu3allMOHHBIMMU,
METOANYECKUMH, CAHUTAPHO-
TUTHEHUYECKUMU HOPMaMH);

- (hopMyIMPOBATh PA3INUHbIE BUIIBI
yueOHBIX 3a7]a4 U IPOEKTUPOBATh U
peleHre B COOTBETCTBUH C YPOBHEM
IIO3HABAaTCJIBHOI'O U JIMYHOCTHOI'O
pa3BUTHS JeTel MIIQIIIEr0 BO3pacTa;
- IPOEKTUPOBATH MpoliecC 00yUeHuUs
Ha OCHOBE (e/1epaIbHOTro
rOCYJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa Ha4aJbHOIO OOIIEro
o0pa3oBaHusl, MPUMEPHBIX
00pa3oBaTeNbHBIX IPOrPaMM; -
[IPOEKTUPOBATH IIPOTPAMMBI Pa3BUTUSA
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA;
- IPOEKTUPOBATH NIPOEKTHO-
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTD B

CTaHJapTa Ha4aJIbHOTO O0IIEero
00pa3oBaHus, IPUMEPHBIX OCHOBHBIX
o0pa30BaTeNbHbIX IPOrpaMm
HayaJIbHOro 0011ero 00pa3oBaHus U
MPUMEPHBIX aIalTHPOBAHHBIX
OCHOBHBIX 00pa30BaTEIbHBIX
IporpaMM HayalabHOTO OOLIEro
o0pa30BaHMsl; CYIIIHOCTb U BHUJIbI
y4eOHBIX 3a7a4, 0000IIEHHBIX
CII0COOOB ACATENLHOCTH;

- cnenuduka oOyueHus neTei ¢
0COOBIMH 00pa30BaTEIbLHBIMU
NOTPEOHOCTIMU;

- CMEXHBIE 00JTACTH TeJarOrHIeCcKOM
npodeccuu.
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HadaJbHOM IIKOJIE;

- IPOEKTUPOBATH MPOIECC O0YIEHHS C
Y4ETOM MPEEMCTBEHHOCTH MEXKTY
YPOBHSIMH 00pa30oBaHus;

- IPOEKTUPOBATh MPOIecC O0YyUCHHS C
y4eTOM MHIMBHUIyaIbHBIX
0cobeHHOCTEH 00yJaronIIXCsl.

K 1.2
OpraHu3oBbIBaTh
POIECC 00yUICHUS
oOyJaromuxcs B
COOTBETCTBUU C
CaHUTaPHBIMU
HOpMaMHU U
npaBUIaMU

- IPOBOJIUTH YUEOHbIC 3aHATHS HA
OCHOBE CUCTEMHO-/ICSITEILHOCTHOTO
MOJIX0/13;

UCIIOJIB30BaTh Pa3IMYHBIC CPE/ICTBA,
METOBI U (HOPMBI OPTaHU3AIIH
yueOHOI NesTeNbHOCTH,
00y4aroluxcs Ha ypoKax ¢ yueToM
0ocoOeHHOCTeH yueOHOro npeamMera,
BO3PAcTa U yPOBHAIMOATOTOBIEHHOCTH
00ydJaromuxcs;

- UCTOJIb30BATh COBPEMEHHbBIE
BO3MOXKHOCTH LIU(PPpOBOIA
00pa3oBaTeNbHON Cpebl TPU
peanuzanuu 00pa3zoBaTEIbHBIX
IporpaMM HadalabHOTO OOLIEro
oOpa3zoBaHusi;

- IPUMEHSTH IPUEMbI CTPAXOBKH U
CaMOCTPaXOBKHU TPH BBITOTHEHUN
(U3HYECKUX YIIPAKHEHUIA;

- CO3I1aBaTh MEAarOTHUECKU
nenecooOpa3Hyro aTMocdepy Ha
ypoke (cucTeMa B3auMOOTHOIIICHUH,
o0I1ee HaCTPOEHUE).

- OCHOBHBIC TIPUHIIUIIBI
JIEeITEIbHOCTHOIO ITOAX0/a;

- MpaBWJIa TEXHUKHU OE30MMaCHOCTH U
CaHUTAPHO-IITHUIEMHUOIOTHICCKIE
TpeOOBaHUS TIPU OPTAHU3AIAH
nporecca 00y4eHus;

- MpaBUJIa OXPaHbI TPYAA U
TpeOoBaHUS K OE30MACHOCTH
0o0pa3oBaTenbHOI cpebl; AUIaKTUKA
Ha4yaJIbHOTO OOIIEro 00pa3oBaHus;

- OCHOBHBIE 3aKOHOMEPHOCTHU
BO3PACTHOTO Pa3BUTHS, CTATTUU U
KPU3UCHI pa3BUTHA peOeHKa
MJIQIIIETO IKOJIBHOTO BO3pacTa,
COIATN3aIUN JTUYHOCTH,
WHMKATOPBI WHINBUTYaTbHBIX
0COOCHHOCTEH TpaeKTOPUH KU3HH, UX
BO3MOKHEIE J€BHAIHH, a TAKKE
OCHOBBI UX IICUXOQUArHOCTUKH;

- OCHOBBI OpraHU3AINH Y4eOHOM
MIPOEKTHO-UCCIIEA0BATEIHCKOM
eATeIFHOCTH B HAaYaJILHOM IITKOJIE.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCIMIIMHBI M BHABI Y4e0HOH padoThl

Buj yueOHoi padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM U CIUTIIHHbI 82
B T.4. B (hopMe NPaAKTHYECKOi MOJATOTOBKHU

B T.Y..

TEOPETHUECKOE 00yUeHUe 38
NPAKTUYECKHUE 3aHATHS 38
CamocrosiTenpHas pabora -

Koncynpranus 1

IIpomMeskyTouHasi aTTecTanus (IK3aMeH) S)
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2.2. TemaTn4yecKHUil IUIAH M cOJep:KaHUe JUCHHUILIMHBI

HaumenoBanue Copaeprxanue ydyeOHOro MaTrepnasa (0CHOBHOe U NMPogecCHOHATbHO-0PHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3/iesioB U TeM NPAKTHYECKUE U MPAKTHYEeCKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) YacoB | KOMIIETEHLHH
Pa3nen 1. KiieTka — cTpyKTYpPHO-()YHKIIMOHAJIbHAN e ITMHUIA KUBOTO 18/8
Tema 1.1 TeopeTnueckoe o0yueHue: 2
buojorus kak CoBpeMeHHBIE OTpaciii OUOJIOTHYECKUX 3HAHUH. CBsI3b OMOJIOTHH C APYTUMHU HayKaMu: OMOXUMHUS,
Hayka. O0mas o6unodusmka, Ononuka, renoreorpadus u ap. Posib u mecto 6uonoruu B popMUPOBAaHUN COBPEMEHHON
XapaKTE€PUCTUKA  |gayyHON KapTUHBI MUpa. MecTo OMOIOTHYecKUX 3HaHUH B Oyaymiel npodeccnoHaIbHON AeATEIbHOCTH.
KU3HH OO011ast XapakTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CUCTEM. Y POBHHU OpraHU3alluy )KUBOI MaTepuu.
XHUMHUYECKUH COCTAB KIIETOK
Tema 1.2 TeopeTnueckoe o0yueHue: 2 OK 01
CrtpykTypHO- Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MOT0XKEHUS COBPEMEHHON OK 02
(pyHKuMOHANILHAA | KJIETOUYHOU Teopuu. TUIIbI KIETOYHON OpraHn3alyy: IPOKAPUOTUYECKUN U 3YKaPUOTHUYECKHI. OK 04
OpraHu3anus OOHOKIIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE IPOKApUOTHYECKOM KiIeTKU. CTpoeHue I[IK 1.2
KJIETOK DYKapHOTHYECKOM KIeTKH. Heknerounsie hopmbl )KU3HU (BHPYCHI, OakTeprodaru)
IlpakTHYecKkne 3aHATHA: 4
1. Ilpaktuyeckas pabora «CpaBHEHUE CTPOSHHSI KJIETOK (pacTeHHUs, )KUBOTHBIE, TPHOBI) M KIIETOYHbIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUIbI)»
[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IHUUil MEXIY
U3y4yaeMbIMH 00beKTaMH, (POpMYIHPOBAHUE BHIBOIOB.
2. Ilpaktuyeckas pabdora: BupycHsle n 6akrepuanabHble 3a00neBanust. OO1Me MPUHLIUIIBI UCTIOI30BaHMS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH NMpUMEHEHUs! aHTUOMOTUKOB. [IpencTaBienne yCcTHBIX
COOOLIeHUH C Mpe3eHTaluel, HOArOTOBICHHBIX 110 MEPEYHI0 HICTOYHUKOB, PEKOMEH/I0BaHHbIX
npenoaaBareaemM
Tema 1.3 Teopernueckoe o0yueHune: 2 OK 01
CTpykTypHO- XpomocomHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHbIE OK 02
(pyHKIHOHAJILHBIE | ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOUAHBIN 1 turutoniHeli Habop. HyxienHosbie kuciotsl: JTHK,
(axTops! PHK naxosx1eHue B KJIE€TKe, UX CTPOCHUE U PYHKIMHU. MaTpuyHble IPOIECCHl B KIETKE: peruIKaIus,
HACJIeACTBEHHOCTH | OuocuHTe3 Oelnka, penapaius. ['eHeTH4ecKuit KoJ1 M ero CBOMCTBa
TlpakTHYeCKHE 3aHSI THS: 2
3. Ilpaktuueckas pabota «Pemenue 3aa4y Ha onpeieNeHue Mocie0BaTeIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIy4ae U3MEHEHUS MTOCIIeI0BAaTENbHOCTH HYKJIeOoTH 0B JITHK»
Tema 1.4 Teopernueckoe o0yueHue: 2 OK 02
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O0MeH BelIecTB U
npeBpaiieHue
JHEPIrvHU B KJIETKE

[TonsTHE METa0OIHM3M. ACCI/IMI/IHSIL[I/ISI U JUCCUMMITANNA — IBC CTOPOHBIL MeTabonu3Ma. TUnbl TUTaHUS:

a’pOOHBIN M aHA3POOHBIN.

aBTOTPO(HBIN, TeTepOoTPOHBINA, MUKCOTPOPHBIH. DOTOCHHTE3. XEeMOCUHTE3. THIIBI OKHCIICHHS BEIICCTR:

Tema 1.5 Teoperuyeckoe o0yueHue: 2 OK 02
Kuznennbiii nuKka | Knerounsnit muki, ero nepuoasl. MUTO3, €ro cTaauu ¥ Mpoucxosinue npoueccel. buonoruueckoe OK 04
KJIeTKU. Murto3. 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunronep.
Meiio3 buonornueckuii cMpIca Melo3a
KonTpoasnas buoJsiorus kak Hayka. OCHOBBI IIUTOJIOTHH. 5
padora
Pa3nen 2. PazMHoKeHHe ¥ pa3BUTHE OPTAHU3MOB 24/14
Tema 2.1 TeopeTnueckoe o0yueHue: 2 OK 02
Dopmbl ®opmbI pa3MHOXKEHHS OpraHn3MOB. becronoe 1 mooBoe pa3MHokeHue. Buapl 6ecnonoro OK 04
Pa3MHOKeHUs pa3mHoxkeHus. [lonoBoe pazmHoOxkeHue. I'amerorenes y »kuBOTHbIX. CliepMaTOreHe3 U OOT€HE3.
OPraHM3MOB Crtpoenue nmoJsioBbIX KJIeToK. OImIog0TBOPEHHE
Tema 2.2 Teopernueckoe o0yueHue: 2 OK 02
Onrorenes WuauBuayaibHOE pa3BUTHE OPraHU3MOB. DOMOpUOreHes u ero craguu. [loctaMOpruoHanbHbINA EPUO. OK 04
pacTeHuii, Cranuu nocTaMOPUOHATILHOTO PA3BUTHS Y )KMBOTHBIX U UesioBeka. [IpsMoe u Henmpsimoe pa3BUTHE. K 1.2
KUBOTHBIX U buonorunyeckoe crapenue u cMeptb. OHTOT€HE3 pacTeHUN
YeJIOBEKA
Tema 2.3 Teopernueckoe o0yueHue: 2 OK 02
3aKkoHOMepHOCTH OCHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akoHsl ['. Mennens OK 04
HacJIe10BaHUs (MOHOTMOpPUIHOE U OTUTUOPHUIHOE CKpelIBaHue). AHAIM3UpYIOllee CKpelnBanue. Banumoneiicteue

TE€HOB

IIpakTHyeckne 3aHATHSA: 4

[TpakTiueckas pabota «PemieHue 3a1a4 Ha OnpeeieHne BEPOATHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX

MIPU3HAKOB TIPU MOHOTHOPUIHOM CKpEIMBAaHUU (TIOJTHOE TOMUHUPOBAHUE, HEMIOJIHOE JOMUHUPOBAHUE,

KOJOMUHHPOBAHUE), COCTABICHNE TEHOTUITHYECKUX CXEM CKPEIIMBAHUS.

[IpakTuueckas padota «Pemienue 3a1a4d Ha onpe/eeHue BEPOITHOCTA BOSHUKHOBEHUSI HACIIEJICTBEHHBIX

MPU3HAKOB MPU M-, TOTUTUOPUIHOM CKPEUTMBAHUH, COCTABIEHNE TeHOTHITMUECKUX CXEM

CKPEITUBAHUSI.
Tema 2.4 Teopernueckoe o0yueHue: 2 OK 01
CuenJieHHoe 3akonsl T. Moprana. CuernyieHHOe Hacjie/IoBaHUe F€HOB, HapylleHue cuerienus. HacnenoBanue OK 02
HacJieJ0BaHHe MIPU3HAKOB, CIICTUICHHBIX C MOJIOM
NMPU3HAKOB IIpakTHYeckne 3aHATHSA: 4
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[TpakTudeckas pabota «PemieHue 3a1a4 Ha ONpe/IeICHNEe BEPOSATHOCTA BOSHUKHOBEHUSI HACIIEICTBEHHBIX
MPU3HAKOB NPU CIETUIEHHOM HACJIeI0BaHUH, COCTABJICHNE TeHOTUITNYECKUX CXEM CKPEIIUBAHUS.
[TpakTudeckas pabota «PemieHne 3a1a4 Ha ONpeIeICHHe BEPOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB MPU HACJIEJOBAHUH, CIEIUIEHHOM C MT0JIOM; COCTaBICHHE TEHOTUITUYECKUX CXEM
CKPEIIUBAHUS

Tema 2.5 Teoperuyeckoe o0yueHue: 2 OK 01
3aK0HOMEPHOCTH N3meHYnBOCTH MpU3HAKOB. BBl N3MEHUMBOCTH: HACIEACTBEHHAS U HEHACIEICTBEHHAs. 3aKOH OK 02
H3MEHYMBOCTH TOMOJIOTHUECKUX PAJIOB B HacieaAcTBeHHOM u3menunBocty (H.W. BaBunos). MyrannonHas teopus OK 04
M3MEHYMBOCTH. BUIbI MyTalMii U1 IPUYMHBI KX BO3HUKHOBEHUS. Kapuotun denoseka. Haciencrsennbie
3a0oJieBaHus YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3Hu ¢ HacieICTBEHHOM
IIPEIPACIIONOKEHHOCTHI0. 3HAUYEHUE MEUIIMHCKON T'€HETUKHU B IPEIOTBPALLICHUH U JICUEHUU
TeHETUYECKUX 3a00JIeBaHHI YelloBeKa
IIpakTHYecKue 3aHATHS: 4
[TpakTiueckas pabota «Pemienue 3a1a4 Ha onpe/esieHrne THIIa MyTallluK [IPH Mepeaaye HacaeACTBEHHbIX
NPU3HAKOB, COCTABJICHHE T€HEAIOTHIECKUX CXEeM Mepeau HaCIeCTBEHHOTO 3a00JICBaHM
[TpakTuueckas pabota «/cnonp30BaHre MyTallMOHHOTO MPOLIECCa B CENEKIIMOHHON paboTe».
[IpencraBieHne yCTHBIX COOOIIEHUN ¢ IPE3eHTalel, TOArOTOBIEHHBIX 0 NEPEYHIO UCTOYHHUKOB,
PEKOMEHIOBaHHBIX MPENoJIaBaTesieM
KonTtpoibHasn
Pa3mHoKeHNe 1 pa3BUTHE OPTraHU3MOB 2
pabdora
Pa3nen 3. Teopusi 3BoJ1IOLMH 12/6
Tema 3.1 Teopernueckoe o0yueHue: 2 OK 02
Hcropus [TepBbie sBomormonHsle KoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomronronHas teopus Y. OK 04
3BOJIIOLINOHHOT O Japsuna. CuHTEeTHYECKAasi TEOPHS FIBOJIIOLMH U €€ OCHOBHBIE MOJIOKEHUS.
YUYEHHUSsI. Muxkpoaontonus. [Tomynsanus kak a7eMeHTapHasi €IMHULA 3BOIIOLUH. [ eHeTHUECKNE OCHOBBI
Mukpo3BoIIOUHA | SBOJIIOLMH. DJIeMEHTapHbIe (PaKTOPHI 3BOJOLKHU. EcTecTBEHHBINH 0TOOp — HampaBIAOLINi GakTop
sBOJIOIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHMHU
Tema 3.2 TeopeTnueckoe o0yueHue: 2 OK 02
Maxkpossosaonus. | Makpossomtorus. Popmbl 1 OCHOBHBIE HarpaBiieHHs! MakposBosroluu (A.H. Cesepuos). ITytu OK 04
Bo3HukHOBeHHMe M | TOCTIIKEHHS OUoorndeckoro mporpecca. Coxpanenne 6MopasHo0Opa3us Ha 3emiie.
Pa3BUTHE KU3HH IIpakTnyeckue 3aHATHSA:
Ha 3emuie HpaKTI/I'-IeCKaSI pa60Ta «Bo3HUKHOBEHNE U pa3BUTHE KNU3HHU HA 3emiie» 4

['unotessl U TeOpUKM BO3HUKHOBEHUS XKM3HU Ha 3emiie. [TosiBIeHre nepBhIX KIETOK U WX 3BOJIIOIHS.
ITpoxaproThl 1 3yKapuoThl. [Tporcxoxk1eHre MHOTOKJIETOYHBIX OPTraHM3MOB. BOBHMKHOBEHHE OCHOBHBIX
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LIapCTB 3YKapHOT.
[IpencraBieHue yCTHBIX COOOIICHUI ¢ IPEe3eHTalMel, TOrOTOBIEHHBIX 10 EPEYHIO UCTOYHUKOB,
PEKOMEH/IOBAaHHBIX MPEIoAaBaTeIeM

[TpakTrueckas pabota «IIprcnoco0IeHHOCT OPraHU3MOBY

[IpencraBieHre YCTHBIX COOOIICHHMIA, TOITOTOBJICHHBIX IO MEPEUHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX
penoaaBareieM

Tema 3.3 Teopernueckoe o0yueHue: 2 OK 02
IIpoucxoxnenue AHTpoOMoJIorus — Hayka o 4esioBeke. CucTeMaTHyecKoe MoJjioKeHrne yeaoBeka. CXO0CTBO U OTINYUS OK 04
YyeJioBeKa — YeNIoBeKa C )KUBOTHBIMUA. OCHOBHBIE CTAIUU AaHTPOIIOT€HE3a. DBOIIONNS COBPEMEHHOTO YEIOBEKA.
aHTpOIOreHe3 YenoBeueckue pachl U UX €IMHCTBO. BpeMs u myTu pacceneHust 4yeloBeKa Mo IIaHeTe.

[Tprcroco0ICHHOCTD YeI0BEeKa K Pa3HBIM YCIIOBHSIM CPEJIBI
KonTpoabnas Teopusi 3BoTIOLUH 9
padora
Pa3znen 4. Dxosorus 18/8
Tema 4.1 Teopernueckoe o0yueHue: 2 OK 01
IKOJIOTHYECKHE Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1yIlIHAsA, IOYBEHHAs!, OpraHn3MeHHas. OU3nKo- OK 02
(hakTopsl M cpeabl | XUMHYECKHE OCOOEHHOCTHU Cpell OOUTaHus opraHnu3MoB. [Ipucrnocobienns opraHu3MoB K KU3HH B OK 07
KU3HU pa3ubix cpenax. [lonstue skonoruueckoro dakropa. Knaccudukaius sxonorndeckux (pakTopos.

[Tpamiio muanmyma 0. JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2 Teopernueckoe o0yueHue: 2 OK 01
Honmyasinusi, DKonoruyeckas XapakTepUCTUKA BUJIA U TIOMYSAIUU. DKOJIOTHUECKasl HUIIA BUA. DKOJIOTHYECKUE OK 02
cooduiecTBa, xapaktepucTuku nomnynsauuu. CoolmiecTBa u 3KocucTeMbl. brorieHo3 u ero cTpykrypa. CBsi3u MeX1y OK 07
IKOCUCTEMBI opranu3zMamu B 6uorieHosze. CTpyKTypHBIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI,

peaytieHTsl. KpyroBopoT BemecTB U MOTOK dHEPTUH B dKocucTeMe. Tpoduueckne ypoBHU

IIpakTHYecKHe 3aHATHSA: 2

Tpoduyeckue nenu u cetu. OCHOBHBIE ITOKAa3aTENIN IKOCUCTEMBI. brioMacca 1 mpoIyKiusl.

DKoJoruYecKre MUpaMHuIbl unucen, OnoMaccel U dHepruu. [IpaBuino nupaMusl SHEPTHH.

Pemenue npakTHKO-OPUSHTHPOBAHHBIX PACUYCTHBIX 33JJaHUH 110 TIEPEHOCY BEIIECTBA U SJHCPTHH B

HKOCHCTEMAaX COCTaBJICHHE TPO(DUUECKUX LIeTIel 1 MUpaMu OMOMACChl U YHEPTUU
Tema 4.3 Teoperuueckoe o0yueHnue: 2 OK 01
buocepa - Brocdepa — sxuBast o6oouka 3emmu. Pa3Burre npeacrasieHuii o 6nocepe B Tpynax B.I. OK 02
riobajbHas Bepnasjckoro. O6actu 6uochepsl 1 ee KOMIOHEHTHI. JKHBoe BenecTBO Onocdephl U ero (GyHKITHH. OK 07
IKOJIOTHIECKAS 3aKOHOMEPHOCTH CYIeCTBOBaHMs Ouochepbl. OcodenHocTr Grochepsl Kak rIo0anbHON IKOCHCTEMBI.
cucTemMa

330



331

Junamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BelmecTB 1 OMOre0XMMHUYECKUAE IIHKIIBL.
I'noGasibHbIE KOJIOrMUYECKUE TPOOJIeMbl COBPEMEHHOCTH

Tema 4.4 Teopernueckoe o0yueHue: 2 OK 01
Bausinue AHTpPOIIOT€HHBIE BO3/ICHCTBUS Ha Ouocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO BO3/IEHCTBUSI. OK 02
AHTPONOTreHHBIX AHTpOTIOreHHbIE BO3/ICHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy. BozneiictBust Ha OK 04
(¢axrTopos Ha autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBUS Ha OMOTHYECKHE CO00IIecTBa. YTITyOIeHHO U3ydatoTCs OK 07
ounocgepy OTXO/Ibl, CBSI3aHHBIE C ONpeeNIEHHON Npodeccueil/crnenualbHOCThIO K 1.2
IlpakTHYeckne 3aHATHSA: 2
[TpakTuyeckoe 3ansTue «OTX0AbI MPOU3BOACTBA». Ha ocHOBE (penepanbHOro Ki1acCH(PpUKAIMOHHOTO
Karajora OTXOJ[0B OIPEENIATh KJIACC OMACHOCTU OTXOJI0B; arperaTHoe COCTOsSIHUE U PU3nYecKyro popmy
OTXOJI0B, 00pa3yIOIHUXCs HAa pabovyeM MecTe / Ha ATarax MPOU3BO/ICTBA, CBA3aHHBIC C ONPEICICHHON
npodeccueit/crenuaaTbHOCThIO
Tema 4.5 Teopernueckoe o0yueHue: 2 OK 02
Biausinue 3710poBbe U €ro cocTabidromue. akTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIONINE HA OPIraHU3M OK 04
COLUATBHO- yenoBeka. [I[pobrema TeXHOTeHHBIX BO3ACHCTBHIA HA 3JOPOBBE UEIOBEKA (JIEKTPOMArHUTHBIE OIS, OK 07
IKOJOrHYECKUX ObITOBast XUMUS, U30BITOUHBIE LIYMbI, paAMaLlUA U T.11.). AanTalusi OpraHu3Ma 4esnoBeka K pakropam I[IK 1.2
(paxTopos Ha oKkpyxarore cpenbl. [IpuHImns! hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Guzndeckas
310pPOBbE AKTUBHOCTbH M 310pOBbe. BHOXMMHYECKUE aCTIeKThl palliOHAIILHOTO MUTAHUS
yeJioBeKa [IpakTHYecKue 3aHATHS: 2
[TpakTrueckas padota «IluTarock 11 g parOHAIBHO?»
OBRnajieHne MEeTO/1aMu OIpeIesIeH s ToKa3aTelNell pallMoHaIbHOTr0, COAaIaHCUPOBAHHOTO MMUTaHUS,
00BsICHEHHUE MOITYYEHHBIX PE3YJIbTaTOB U (POPMYITHPOBAHUE BHIBOJOB.
KonTpouabnas
TeopeTnueckne acneKTbl IKOJOTHH 2
padora
Paznea S. Ilpukaannas Ononorus 4/2 OK 01
Tema 5.1 Teopernueckoe coepranme: 2 OK 02
buorexnonorun B | brotexHonorus kak Hayka v mpou3BocTBO. OCHOBHBIE HAIIPABICHHSI COBPEMEHHOM OMOTEXHOJIOTHH. OK 04
JKM3HH KaKI0r0 Mertoapr 6notexHoaorun. OOBEKTEI OMOTEXHOIOTMHU. DTHKA OMOTEXHOJIOTMYECKHUX U T€HETUUYECKUX IK 1.1
sKcniepuMeHToB. [IpaBuia norcka u aHaau3a OMOIKOJIOTHYECKO HH(OPMAIIUK U3 Pa3InYHbBIX
MCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CpeJcTBa MaccoBoil HHpopmaluu, cetb HTepHeT
¥ ipyrue)
TpakTHYecKue 3aHITHS: 2

Keticel Ha aHanm3 I/IH(l)OpMaIII/II/I O HAYYHBIX JOCTUKCHUAX B 001aCTH TEHETHYECKUX TGXHOHOFI/Iﬁ,
KJIETOYHOM HWHXXCHCPHUH, THMIICBBIX OMOTEXHOJIOTHI. 3aII.[I/ITa Kekca: MpCACTABJICHUC PC3YJILTATOB
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pELICHNS KEHCOB.

IIpomeskyTounas

arrecTanus mo IK3aMeH/KOHCYIbTAlHsA 5/1
AUCIHUILINHE

Bcero: 82
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCHUTIJINHBI

3.1. lus peanu3anuy NporpaMmbl y4eOHOH IMCHUILIHHBI AOJIKHbI ObITh NMPeAyCMOTPEHbI
cjeaylolue crnenuaibHble NOMeIleHus :

Kabuner «buosnorumn», OCHaIICHHBIN 000pyI0BaHUEM: MEOEIb, JOCKA, MEJ, HATJISTHBIC TOCOOMS
(KOMIUIEKThl y4eOHbIX TaOdHIl, IJIAKATOB), TEXHUYECKHMMH CpPEIACTBAMH OOYy4YEHHUS: KOMIIBIOTED C
YCTPOMCTBAMHU BOCIIPOM3BEACHHUS 3BYKa, NPHUHTEP, MYJbTUMEIUA-IIPOCKTOP C OSKPAaHOM, YyKa3Ka-
npe3eHTep AJIs MPEe3CHTALIHA.

Jlaboparopus, ocHamieHHas OOOpPYIOBaHHMEM [UISI TIPOBEACHHS 3aHATUN: MHUKPOCKOIIHI,
CEKyHJIOMep, TOHOMETp, J1abopaTtopHas nocyaa (IpoOHpPKH, MOJICTaBKU AJisi IPOOUPOK, MUHIETHI, TECOK,
CTYIIKH C TIECTUKAMH, MTPESIMETHBIC ¥ TTIOKPOBHBIC CTEKJIA, CTEKIISIHHBIC TTAJIOYKH, TIPETapOBALHBIC UTJIbI,
¢bunbTpoBanbHas Oymara (cayipeTku), cTakaHbl) TUIIEPTOHUYECKHUM pacTBOp xjopujaa Hatpusi, 3%-Hblii
pacTBOp MEepOKCHIa BOJOPOAA, PAaCTBOP M01a B HOAMCTOM KaJIUH, TIIUIICPUH.

3.2. UndopmannonHoe obecrieyeHne peaau3amun NporpaMmmbl

Jns peanuzanuu mporpamMMbl OMOIHOTEYHBIH (HOHI 00pa3oBaTEIbHON OpPraHM3ALUHU JOJKEH
UMETh TI€YaTHble W/MIU DJIEKTPOHHBIE O0pa3oBaTelbHbIE W HHPOPMAIMOHHBIE PECYpChl JUIA
UCIIONIb30BaHUs B oOpaszoBarenbHOM mporecce. I[lpu ¢opmupoBannun OubOIMOTEYHOTO (QOHIA
0o0pa3oBaTeNnbHON OpraHu3aluell BhIOMPAETCs HE MEHee OJHOT0 M3JaHHUA M3 TEPEUHCIICHHBIX HIKE
MEYATHBIX W3JIaHUN W (WJIHM) DJICKTPOHHBIX M3JIaHWH B KAa4eCTBE OCHOBHOTO, MPU ITOM CIHCOK MOXKET
OBITh JIOMOJTHEH HOBBIMH U3/IaHUSMHU.

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS
2. buonorus [DnexktponHslii pecypc] : yue0. u mpaktukym s CIIO / mox pea. B.H. Speiruna. - M. :
HOpaiiT, 2018. - (ITpodeccronanbrOe 00pa3oBaHme).

3. KoncrantunoB B.M. OO6mas Ouonorus: y4eOHUK JUlsl CTyA. oOpa3oBar. YupexaeHud cpena. mpod.
obpazoBanus. — M.: U3natenbckuit eHTp «Akamemusy», 2008.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3AHMS
1. HaxaeBa Banentuna NpanosHa. buonorus: reneruka. [Ipaktuyeckuii Kypc [DIeKTpoHHBIN pecypc:
yue6. nocobue nns CI1O / Haxaesa Banentuna Banosna; B.1. Haxaesa. - M.: FOpaiit, 2018.
https://resources.mgpu.ru/showlibraryurl.php?docid=465960&linkid=1465960
https://biblio-online.ru/book/biologiya-genetika-prakticheskiy-kurs-420694
2. O6yxoB, Imutpuit KoncrantnHoBruY. bronorusi: KI€TKH U TKaHU [ DJIEKTPOHHBINA pecypc]: yueo.
noco6ue st CIIO / O6yxoB, Amutpuii Koncrantunosuy; J.K. O6yxos, B.H. Kupunenkosa. - M.:
FOpaiir, 2018.
https://resources.mgpu.ru/showlibraryurl.php?docid=465962&Ilinkid=1465962
https://biblio-online.ru/book/biologiya-kletki-i-tkani-423210

3.2.3. JlonmoiHUTEAbHbIE HCTOYHUKH
1. bormanoB H.A., Kamenckuii A.A. u np. buonorus. [TogroroBka k EI'D. BerynuTenbHble WCTIBITAaHUS.
— M.: U3garenscTBO «IK3amMen», 2012.

2. MamonroB C.I'. buonorusi. O0mue 3akoHOMepHOCTH. 9 KII.: Y4el. i 001eo0pa3oBaT. yUperK ACHHH.
— M.: lIpoda, 2002.

3. benser JI.K., demvmur .M., Ky3uenosa JI.H. u np. buonorus (6a3oBsiii ypoBens). 10 kmacc. — M.,
2014.

4. benses [I.K., boponun I1.M., Boponmos H.H. u ap. buonorus. O6mas 6uonorus: yueo. mis 10-11 xo1.
o01ieo0pa3oBar. yupexaeHuii: 0a30BbIii ypoBeHb. — M.: [IpocBemenue, 2008.

5. Jlepuep I'.11. buonorus: penerurop. — M.: Dxcmo, 2010.

6. Jlepuep I'.. O6mas 6uonorus (10-11 xmacc). — M.: Dxemo, 2009.

7. Cyxopkosa JI.H. buonorusi. Terpaas-tpenaxep. — M.: [Ipocsemenne, 2011.

8. INonomapesa N.H. buonorus: 10 knacc. — M.: Benrana-I'pag, 2010.

9. IlaBnosa E.N. O6mas skonorus: yaeonuk u npaktukym aiast CI1O / E.W. ITanosa, B.K. HoBukoB. —
M.: U3narensctBo FOpaiit, 2017
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCHUILINHBI

Pe3yabTaThl 00yYeHHs

Kpurepun onenkn

MeToabl oIeHKH

OO0yuarommiics T10HKeH 3HATh:
- MECTO U POJIb OMOJIOTHH B
CUCTEME Hay4HOT'O 3HAHUS;
(G YHKIIMOHATBLHOU TPAaMOTHOCTH
YyeJioBeKa JJIs peleHus
KU3HEHHBIX Tpo0IeM;
- OCHOBHBIE METO/Ibl HAyYHOTO
MO3HAHUS, HCIIOJIb3yEMbIC B
OHOJIOTUH: HAOJIIONEHUS U
OTIMCAHUS KUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUI;
- OCHOBOIIOJIAT AIOIIHE
OHOJOruYecKre TEPMUHBI U
TIOHSITHSL: )KU3Hb, KIIETKA,
OpTraHu3M, BUJI, TOMYJISIINS,
JKOCHCTEMA, OMOLIEHO3,
ouocdepa; merabonusm (0OMeH
BCIICCTB U MIPEBPAICHIEC
SHEPruu), FOMEOCTa3
(camoperyisius), ONOCHHTE3
Oernka, JUCKPETHOCTb,
CaMOPETYJISIIIHS,
CaMOBOCITPOU3BE/ICHUE
(pempozyKitus),
HACJIEICTBEHHOCTb,
U3MCHYUBOCTb,
HHEPro3aBUCUMOCTH, POCT U
pa3BHUTHE, yPOBHEBAS
OpraHHU3aIus;
- OuoNornYecKue TEOpUM U
TUIOTE3bl: KJIETOYHYIO,
XPOMOCOMHYIO, MYTaI[HOHHYIO,
IBOJTIOIIMOHHBIE,
MIPOUCXOXKACHUS KUZHU U
YeII0BEKa;
- OCHOBOIIOJIAraloIIne
OMOJOTHYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Mengens,
T. Moprana, H.W1. BaBunosa,
9. I'exkenst, @. Mromnepa, K.
bapa), rpanuis! ux
MPUMEHUMOCTH K >KUBBIM
CUCTEMaM;
-TUTIBI ¥ BUJIBI KJIIETOK
OCHOBHBIX I1aPCTB;
- 9Tarbl ¥ OCHOBHBIE TIPOIECCHI
MIACTUYECKOTO,
HHEPreTHUECKOTO OOMEHa,
dboTOCHHTE3a; MUTO3a U

[Ixana 6ampHO-PEUTHUHTOBOM
CHUCTEMBHI (110 UTOTam
cemMecTpa):

«oTmmuHOoY - 90 -1006am10B
«xopomioy - 78 - 89 6amnos
«yIIOBJIETBOPUTEIBHO» - D1 —

65 6amioB
«HEYNIOBJICTBOPUTEILHO -

MmeHee 51 Ganna

J1s mpoBeieHNs TEKYILEro

KOHTPOJISI OaslTbI

pacrpenensoTcs MexXIy

3aJJaHUSIMU.

KonuuecTtBo 6amnoB 3a paboty
MIPUCBAMBACTCS B 3aBUCHIMOCTH
OT MAaKCUMAaJIbHOT'O KOJHUYECTBA
0aJlJIoB, BBIJIEICHHBIX Ha
KaX1yr0 paboTy ¥ KOJIHYECTBA
MIPABHJIEHO BBITOJTHEHHBIX
3aJIaHuii B paboTe.

KonmuecTro 6amioB 3a padorty
IIPUCBANBACTCS B 3aBUCUMOCTH
OT MaKCHUMaJIbHOTO KOJIMYECTBA
0aJIoB, BBIJICIIEHHBIX Ha
JTAHHBIN KPUTEPHIL, a TAKKE OT:
- IIOJIHOTBI ¥ IPABUIIBHOCTHU
OTBETA;

- UCIOJIb30BaHUH HAYYHOMN
TEPMHUHOJIOTUH;

- FPaMOTHOCTH PEYH;

- apryMEHTHUPOBaHHOCTH
OTBETA.

MecTo sK3amMeHa B CUCTEME
METOJIOB OLIEHKHU OIPEAESAETCSA
KOC. [ns yctHo# hopMbl
MOTYT OBITh TPUMEHEHBI
CIEAYIOIIE KPUTEPUU:

- JIaH IOJIHBIN, Pa3BEPHYTHIN
OTBET HAa MOCTABJICHHBII
BOIIPOC;

— MOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00
00BEeKTe, SIBJICHUU U T.1I.,

KonTpoabHbie paboThl 10
KaKJIOMY pa3zieiy

YcTHbI onpoc

DK3aMeH
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Meli03a; OHTOT€HE3a;

- BUI6I OOpBHOBI 32
CyIIECTBOBaHHE, (POPMBI
€CTECTBEHHOTO 0TOOPA; BUIBI U
CII0COOBI IPHUCIIOCOOTICHHOCTH
OPraHU3MOB K cpelie OOUTaHUs;
- KOMITOHEHTBI YKOCHCTEM,
IKOJIOTUYECKUE (PaKTOPHI;
ATambl KPYroBOPOTa BEIIECTB U
npeBpalieHue YHEPTUU B
ounocdepe;

- YCIIOBHBIE 0003HAYCHUS U
QITOPUTM ISl PEIICHUS
OHMOJIOTUYECKHX 33134,
TeHOTUITUYECKUX CXEM
CKPELIMBAHUS ISl Pa3HBIX
TUTIOB HACJICIOBAHUS
MIPU3HAKOB Y OPraHU3MOB, CXEM
MepEeHOCa BEIIECTB U DYHEPTUU B
sKOcHcTeMax (IIenu MUTaHus,
MUIIEBBIC CETH);

- STUYECKHE ACIIEKThI
COBPEMEHHBIX MCCIICIOBAHUHN B
OHMOJIOTHH, MEIULIMHE,
OMOTEXHOJIOTHH; TJIOOATbHBIC
HKOJIOTMYECKUE TIPOOIIEMBI
COBPEMEHHOCTH, IIPHYUHBI MX
BO3HUKHOBCHHUS;

- BpellHbIe (haKTOPHI,
HaHOCSIIUE yepo 310POBBIO
J0JIei, HOPMBI TPAMOTHOTO
TOBEJICHUS B OKPYKaroUIeH
MPUPOIHON cpesie; MOCTHKEHUS
COBPEMEHHOU OMOJIOTUHU U
OMOTEXHOJIOTHI IS
paIMOHAILHOTO
MPUPOIONOIB30BaAHUS

MPOSIBIIAIONIASCS B CBOOOIHOM
OTIEPUPOBAHUY TIOHSATHIIMH,
YMEHHH BBIJICITUTh
CYIIECTBEHHBIC
HECYIIIECTBEHHBIE €r0
NPU3HAKH, TIPUIAHHO-
CJICZICTBEHHBIE CBSI3U H T.I1.;

— 3HaHue 00 00beKTe
JEMOHCTpHUpYyeTcs Ha (hoHE
MIOHUMAaHHMSI €r0 B CUCTEME
JTAHHOW JUCLUIUIMHBI U
MEXIUCIUTUTHHAPHBIX CBSI3EH;
— oTBeT hopMynupyercs B
TEPMUHAX JUCIUTUINHBI,
U3JI0KEH JIUTEPATYPHBIM
SI3BIKOM, JIOTUYCH,
JIOKa3aTesIeH, IEMOHCTPUPYET
MO3UIINIO O0YYAIOIIETOCH.

OO6yyaromuiics JOJKEH YMeTh:
- pacKpbIBaTh COJIEp:KaHUE
OCHOBOITOJIATAFOIITHX
OMOJIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: KU3Hb, KJICTKA,
OpraHu3M, BUJI, TIOMYJISIIHS,
JKOCHCTEMA, OMOIICHO3,
ouoctepa; merabonusm (oOMeH
BEIIIECTB M MTPEBpaIleHUE
SHEPTUu), TOMEOCTa3
(camoperymsnusi), ONOCUHTE3
Oernka, CTpyKTypHast
OpTaHM3AIHS )KUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYISIHS,
CaMOBOCIIPOU3BEICHHE

KonuyecTBo 0amioB 3a paboTy
MIPUCBANBAETCS B 3aBUCIMOCTHU
OT MaKCHUMaJIbHOTO KOJIMIECTBA
0asioB, BBIJICTICHHBIX Ha
KKy paboTy U KOJIMYECTBa
MIPABUIJILHO BBIMOJHEHHBIX
3aJlaHuii B paboTe.

KonugecTBo 6amioB 3a paboTy
IIPUCBANBAETCS B 3aBUCUMOCTH
OT MaKCHUMaJIbHOTO KOJIMYECTBa
0aJIoB, BBIJICIIEHHBIX Ha
JTAHHBIN KPUTEPHIL, a TAKXKE OT:
- MPABUJIBHOCTHU BBITIOJIHEHHS;
- CTETIeHb MPOPabOTaHHOCTH,

KoHTponbHbIe paboThl

BrimonHeHne npakTHYecKuX
pabor.
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(penponykuus),
HACJICJICTBEHHOCTb,
U3MCHYHMBOCTb,
SHEPro3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAS
OpraHu3aIus;

- pacKpbIBaTh COJIEPIKAHNE
OCHOBOITOJIAralOIINX
OMOJOrNYECKUX TEOPUM U
TUIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
JBOJIFOLIMOHHOM,
MIPOUCXOXKICHUS KUZHU U
YeJI0BeKa;

- PacKpbhIBaTh
OCHOBOITOJIAraroIINe
OMOIOTHYECKHEe 3aKOHBI U
3akonomepHoctu (I'. Mennens,
T. Moprana, H./. BaBuioga,
9. I'ekkenst, @. Mronnepa, K.
bapa), rpanuiisl ux
MPUMEHUMOCTH K JKUBBIM
CcHUCTEMaM;

- OpPraHU30BBIBATh U ITPOBONTH
OMOJIOTMYECKHUI SKCIIEPUMEHT,
BBIJIBUTaTh THIIOTE3bI,
BBISIBJISITH 3aBUCUMOCTH MEXKTY
UCCJICTyeMbIMU BEIIMYNHAMH,
OOBSACHATH OTyYCHHBIC
pPe3yNbTATHI U
dbopMynupoBaHUEe BEIBOJIOB C
UCIIOJTb30BaHUEM HAYIHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

- BBIICIISATH CYIECTBEHHBIC
MPU3HAKU BUPYCOB, KIIETOK
MIPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BHJIOB, OMOT€OIIEHO30B U
9KOCHUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIPEBPAICHIS SHEPTHUU B
KIeTke (poTocuHTE3A,
MJIACTHYECKOTO U
OHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a), MUTO03a, Meii03a,
WHAWBUIYAIbHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a),
00pBOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'0 0TOOpa,
BUI000pa30BaHuUs,
PHUCTIOCOOTIEHHOCTH

JJOTUYHOCTH,

- HAJIMYUSI BBIBOJIOB, UX
rPaMOTHOCTH;

- COOTBETCTBUS TPEOOBAHUSIM
0o OpMIICHHUS.

KonuuecTBo 6amioB 3a pabory
MPUCBAUBACTCS B 3aBUCIMOCTH
OT MaKCUMAaJIbHOTO KOJINYECTBA
0aJIoB, BBIJICIICHHBIX HA
JIAHHBIN KPUTEPUIL, a TAKIKE OT:
- IOJTHOTHI U MIPABUIILHOCTH
OTBETA;

- UCTIOJIH30BAHUU HAyYHOU
TCPMHHOJIOTUH

- TPaMOTHOCTH PEYH;

- ApryMEHTUPOBAHHOCTH
OTBETA.

KonmuecTro 6amioB 3a padoty
IPUCBAaUBAETCs B 3aBUCMOCTHU
OT MaKCHUMaJIbHOTO KOJIMYECTBA
0aJ10B, BBIJICIIEHHBIX Ha
JIAHHBIN KPUTEPHI, a TAKKE OT
CJIEAYIOUIMX TTOKa3aTeNei:

wiu 1) 3aaya He pelleHa;

WK 2) 3a1aHU€e TTOHSATO
NPaBUIBHO, B JOTHYECKOM
paccyKIeHUU eCTh OLIMOKH,
KOTOPBIE MPUBOJIAT K OIINOKaM
B PELICHUH WU pacuéTax.
OTBeT NoJy4YeH He BEPHBIN;
i 3) 3a1aHue MOHSATO
MPaBUIBHO, B IOTHYECKOM
paccyKIeHUU HeT
CYIIIECTBEHHBIX OIMUOOK, HO
JIOTYIIEHBI CYILECTBEHHbIE
OIIMOKHU B PELICHUH WU
pacuérax; 3aj1a4a peleHa He
MMOJIHOCTRIO WJIM B OOIIIEM BHJIE;
i 4) COCTaBIICH NMPaBUIIbHBIN
QITOPUTM PEUICHUS 3a7a4H, B
JIOTHYECKOM PACCYKACHUU U
PEIICHUH HET CYIIECTBEHHBIX
OLIMOO0K; PAaBUIIBHO C/IeNIaH
BbIOOD popmyit 1u1st perienHus,
HO 33J1aya pelieHa
HEepalHOHAIBHBIM CIIOCOOOM
WM JIOMYIIEHO He 0oliee ABYX
HECYIIIECTBEHHBIX OIMHOOK;
MIOJTy4YeH BEPHBIN OTBET;

WM 5) COCTaBJIEH MPABUJIbHBII

[Ipencrasnenue yCTHBIX
COOOIIICHUH C Mpe3eHTaIuEH,
MOATOTOBJICHHBIX IO MEPEUHIO
HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX
MpEro/1aBaTesieM.

Pemenue 3anau
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OpPraHu3MOB K cpesie OOuTaHus,
BJIMSIHUSL KOMIIOHEHTOB
HKOCHUCTEM, aHTPOIIOTEHHBIX
U3MEHEHUH B SKOCHUCTEMaX
CBOCHM MECTHOCTHU;

- peuatb OMOJIOTHYECKHE
3aJa4, COCTABIIATh
TFEeHOTUIINYECKHE CXEMBI
CKPELIMBAHUA ISl Pa3HbIX
THUIIOB HAaCJIEI0BaHUs
NPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIepeHoca
BEIIIECTB U YHEPTUHU B
9KOCHCTEMAX (LleNH MUTaHUs,
MIUIIEBHIE CETH);

- KPUTHUYECKH OLIEHUBATh
UHPOPMALIHIO OHOIOTUIECKOTO
COJIepKaHNs, BKITFOUAIOIIYIO
IICEB/IOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoit
uH(pOopMaluy, HAy4HO-
HOIYJISIPHbIE MaTepHUalbl);
UHTEPIPETHPOBATH ITUIECCKHE
aCIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH,
MeuIuHe, OMOTEXHOIOTUH;
paccmarpuBath Ti100aIbHBIC
9KOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH
[0 OTHOILIEHHIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- CO3/1aBaTh COOCTBEHHbIE
NMUCHMEHHBIC U YCTHBIC
COOOIIEHNs] HA OCHOBE
Ounonornueckoit nHGpopMauu
U3 HECKOJIbKUX UCTOUYHUKOB,
IPaMOTHO UCTIOJIB30BATh
MOHATUMHBIN anmnapar
OMOJIOTUH, TPUMEHSITh
OCHOBHBIE METO/Ibl HAYYHOT'O
MIO3HAHUS, UCTIOJI3YEMBIC B
Ounonorum: HaOIIOACHUS U
OTIMCAHMSI JKUBBIX CHCTEM,
MIPOLECCOB U SIBJICHUI;

- IPUMEHSTH ITOJTy4YeHHBIE
3HaHUS ISl 00BACHEHUS
OMOJOTHYECKHUX IPOIECCOB U
SIBIICHUM, J1JIs1 IPUHATUS
MIPaKTHUYECKUX PEIICHUI B
MOBCEHEBHOM JKU3HU C LEIBIO
obecrnieyeHns 0€30MaCHOCTH

QITOPUTM PELICHUs 3a7a4yll, B
JOTUYECKOM PACCYKICHUH U
BbIOOpE (pOpMyII pelIeHnid HeT
OIMOOK, TIOJTy4eH BEPHBIN
OTBET, 33/1a4a pelIeHa
palMOHAIEHBIM CIIOCOOOM.

KonunyecTBo 6amioB 3a paboTy
MIPUCBAMBACTCS B 3aBUCHIMOCTH
OT MaKCHUMaJIbHOTO KOJIMYECTBa
0aJIJIOB, BBIJICTICHHBIX Ha
JTAaHHBIN KPUTEPHUH, & TAKXKE OT:
— CIIOCOOHOCTH OTIPENIENATh U
MPUHUMATD LEIH Y4eOHOM
3aJ1a4M, CaMOCTOSITENILHO U
TBOPUYECKHU TUIAHUPOBAThH €€
pelIeHre Kak B TUIIMIHOMN, TaK
Y B HECTAHJIAPTHOU CHUTYaIlUH;
— TOYHOE UCIOJIb30BaHUE
Hay4YHOH TEPMHUHOJIOTHH,
CTHJINCTUYECKH TPAMOTHOE,
JIOTUYECKH MPABUIHHOE
M3JI0’KEHUE OTBETA Ha BOIIPOCHI
U 3aJJaHUS;

— I'PaMOTHOE HCTIOIb30BaHHE
OCHOBHOM M JIOIIOJIHUTEIIbHON
JTUTEPATYPHI.

Brinonaenue keiica Ha aHaIM3
nH(pOopMaIy 0 HAyIHBIX
JOCTHKEHHSAX B 00JIacTH
TeHETUYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXEHEPUH,
MUIIEBBIX OMOTEXHOIOTUH (110
rpynmnam), IpeacTaBiIeHHe
pEe3yJIbTAaTOB PELICHUS KEHCOB
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CBOETO 3/I0POBbS U 3/I0POBbsI
OKPYXKaIOIIMNX JIFOAEH,
coOIOICHHSI 3JI0POBOTO 00pasa
JKU3HH, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKaOUIEH
MPUPOAHON Cpelie;
HCIOJIb30BATh JOCTIKCHUS
COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTUN IS
paIMOHAIBHOTO
MPUPOIONIOIB30BAHMUS.
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