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OZOBPEHA

[MIK aucnumime MaTeMaTHIeCKOro 1 001mero
€CTECTBEHHOHAYYHOT'0 LIUKJIa

ITporoxosn Ne 10 ot 21 mas 2026r.

IIpencenarens ITIK H.E. Macnosa

Pabouas nporpamma y4eOHOI TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:
- @enepanbHOr0 TOCYIApCTBEHHOTO OOPa30BaTENIFHOTO CTaHAApPTa CPEAHEro Mpo(ecCHOHAIBLHOTO
obpazoBanus 40.02.04 «HOpucnpynenmnus» (yTBepkaeH MprukazoM MUHHCTEPCTBA 00pa30BaHUs M HAYKH
P® Ne 798 ot 27.10.2023r.);
- Ilpukaz MwunoOpHayku Poccum ot 17.05.2012 N 413 (pea. ot 12.02.2025) "OO6 yTBepKICHUH
denepanbHOTO TOCYJIApPCTBEHHOTO O0pa30BaTEIBHOrO CTaHAapTa cpeaHero oodmiero obpazoBaHus"
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480);
- Ilpuka3z Munnpocsemienust Poccunm ot 18.05.2023 N 371 (pen. ot 10.11.2025) "OO6 yTBepKICHHUH
dbenepanbHON 00pa3zoBaTENbHON MpOrpaMMbl cpefHero oOmiero oOpazoBaHus" (3aperucTpupoBaHO B
Mumntocte Poccun 12.07.2023 N 74228);
- [Inucekma Munnpocsemenus Poccuu ot 01.03.2023 N 05-592 «O HampaBiaeHHUH peKOMEHAAIMI (BMeCTe
¢ «PexomeHmanusMu 1O peanu3anuu cpegHero oOmero oOpa3oBaHHMs B TpeiesiaX OCBOCHHUS
00pa30BaTeNbHOM MPOrpaMMbl CpPeTHETO MPOPECCHOHATBHOTO 00Pa30BaAHHUSI);
- Ilpuxaza Munnpocsemenus Poccun ot 22.03.2021 N 115 (pen. ot 04.03.2025) "OO6 yTBepxkaeHUU
[lopsinka opraHu3allid W OCYIIECTBJICHHUS OOpa3oBaTeNbHOW  JEATEIBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeabHBIM NIPOrpaMMaM - 00pa30BaTEIbHBIM NIPOTrPAMMaM HAYaIbHOIO 0OIEro, OCHOBHOTO
obmero u cpemnero obOmiero obpasoBanusa" (3apeructpupoBano B Mwuntocte Poccum 20.04.2021 N
63180);
- Ilpukaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 16.04.2026) "OO6 yTBepKIeHUH
[Topsinka opraHW3alMd W OCYIIECTBIICHUS OO0pa3oBaTEIbHON MAEATENBHOCTH MO 00pa3oBaTeIbHBIM
nmporpaMmMaM cpenHero mnpodeccuoHanbHoro obpazoBanus" (3apeructpupoBaHo B Muniocte Poccun
21.09.2022 N 70167);
- IIucekma Munnpocsemenus Poccun ot 20.07.2020 N 05-772 "O HampaBieHUHM HHCTPYKTUBHO-
METOJMYECKOTr0 MHUChMa IO OpTraHM3allid TPUMEHEHUsST COBPEMEHHBIX METOAMK U TPOrpamm
npenoAaBaHusl Mo 001eo0pa3oBaTeNbHBIM AUCIUIIMHAM B CHUCTEME CpPETHEro NpodeccHOHAIBHOTO
o0pa3oBaHMs, YUYUTHIBAIOIIUX OOpa3oBaTelbHbIE MOTPEOHOCTH O00ydYaromMxcsi 00pa30BaTENIbHBIX
OpraHu3alyii, pealnu3yoIuX MPOrpaMMbl CPEAHETo MPodecCHOHATBHOTO 00pa30BaHMUs;

- IlpumepHoii paboueil mporpammbl 00II€00pPa30BATENBHON TUCHMIUIMHBI «XUMHSD» IS
npodeccuoHabHBIX 00pa3zoBatenbHbIX opranuzanuii ®I'bOY JIIIO UPIIO (Ilpotokom Ne 6/2025 ot
«18» anpens 2025 rona).

CopnepxaHue NOporpaMMbl peau3yercss B IPOLEcCe OCBOCHHA OOYYaroIMMHUCS OCHOBHOU
00pa3oBaTeNbHONM MPOTpaMMBbI C TIOJIyYEHHEM CpeAHero oOmero oOpa3oBaHus, pa3pabOTaHHOW B
cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC COO

Opraam3anus-pazpadorunk: AHO BO Yuausepcuter « MUP»

Pazpabortunk: [IpaBaun M.U., npenonasatens pakynsrera CII0 AHO BO Yausepcurer « MUP»



1. O0mas xapakTepucTHKA NPUMEPHOI padoyeil mporpaMmal 00111€00pa3oBaTeIbLHOIM
aucuumInHbl «buosorus»

1.1. MecTOo AUCHUILIMHBI B CTPYKTYpe NpogecCHOHAIBLHOI 00pa30BaTeIbHONH MPOrpaMMbl
CIIO:

O6meoOpa3zoBaTenbHas AucuuIUiMHa «buomorus» wu3yyaercss Ha 0a30BOM  YpPOBHE B
o0uieo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa OCHOBHOM mpo¢)ecCHOHaIbHOM 00pa3oBaTelbHON
IIPOrPaMMBI.

1.2. Heau u muiaHupyemble pe3yabTaThl 0CBOCHUS TUCHHUILINHBI:

Hess: oBnmaseHue OOYyYAIOUIMMHCSA 3HAHUSAMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3alluu
KHMBBIX CHCTEM pa3HOrO paHra W MpUOOPETEHHWE YMEHHMH HCIIOJIBb30BAaTh ATU 3HAHHSA JUIS TPAaMOTHBIX
JeMCTBUI B OTHOIIEHUN OOBEKTOB KUBOU MPUPOIBI M PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

3agaun:

1) OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl 3HAaHUM O OHOJOTHMYECKUX TEOpHUSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IPaBWIaX, CIyKallUX OCHOBOH [uii (HOPMHPOBAHHMS
NPEICTAaBICHUH O E€CTECTBEHHO-HAyYHOW KapTHHE MHUpA, O METOJaX HAyYHOTO IO3HAHMSA, CTPOCHHH,
MHOT000pa31H U OCOOCHHOCTSX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHH3ALUH, BBIJAFOIINXCS OTKPBITHIX
¥ COBPEMEHHBIX UCCIICOBAHUIX B OUOJIOTHH;

2) dopMupoBaHue y OOyYalOIIMXCs MO3HABATENBHBIX, WHTEUICKTYaJIbHBIX ¥ TBOPYECKHX
CHOCOOHOCTEH B MpoIlecce aHajiu3a JAaHHBIX O MYTSAX Pa3BUTHs B OMOJIOTWM HAYYHBIX B3TJISAOB, HICH U
HOAXOJI0B K M3Y4YEHHIO KHMBBIX CHCTEM Pa3HOTO YPOBHS OpTaHH3ALUH;

3) CTaHOBJIIEHHME Yy OOydarommxcsi oO0med KyJIbTypbl, (YHKIMOHAIBHOH TPAMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLCHUBATh SBJICHUS OKPY’KAIOIETO MUPA KUBOU MPUPO/Ibl HA OCHOBAaHHH
3HAHWH U OIIBITA, TOJTyYECHHBIX IPU U3yUYEHUH OHOJIOTHH;

4) dopMupoBaHue y OOydalOIIMXCS yYMEHHH WJUTIOCTPHPOBATh 3HAYCHHUE OHMOJIOTHYECKHX
3HAHUH B MPAKTHYECKOW EATEILHOCTH YEJIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIHIIMHCKUX TEXHOJIOTHU H
arpoONOTEeXHOJIOTHi;

5) BOCTIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHMS YEJIOBEKOM >KMBOM TPHPOJIBL,
HEOOXOAMMOCTH OEpeXHOT0 OTHOIICHHS K HEH, COONIONCHUS STHYECKUX HOPM IIPHU IPOBEACHHU
OMOJIOTUYECKUX HCCIICOBaHU;

6) OCO3HAaHHE ILIEHHOCTH OWOJIOTMYECKUX 3HAHUHW JUIS TOBBIIMICHUS YPOBHSI 3KOJIOTUYECKOM
KYJBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,
7) MPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHHUI B MOBCEJIHEBHOM >KWM3HU AJI OLICHKH

MOCJIE/ICTBHI CBOEH JESTEIBHOCTH MO OTHOIICHUIO K OKpY’KaIoUIeH cpene, COOCTBEHHOMY 30POBBIO,
000CHOBaHHE U COOJIIOICHHE MEp MTPOPIITAKTUKH 3a00JI€BaHUA.
1.2.2. [Inanupyemble pe3yabTaThl OCBOEHHs 00111€00Pa30BaTEIbHON TUCIUIIUHBI B COOTBETCTBHH

¢ ®PI'OC CIIO u Ha ocHose ®I'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HMeeT npu (GOPMUPOBAHMM M  Pa3BUTUUM OOUIMX U
npodecCHOHATBHBIX KOMIETEHIIHIHA:

OK 01. Beibupats criocoObl penieHus 3aj1a4 npopecCuoOHaIbHOMN 1€ATeIbHOCTH IPUMEHUTENIBHO K
Pa3INYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIU3a U MHTEpIpeTaluu HHOpMaluu
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH JIUIs BHITIOJIHEHUS 3a/1a4 MPO(heCCHOHATBHON 1eATEIbHOCTH.

OK 04. Db dexTnBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKpPYKAIOLIEH Cpefbl, pecypcocOepexeHnto, MPUMEHSATh
3HaHUSA 00 M3MEHEHMM KJUMaTa, MPUHLUIBI OepexIIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO AeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX.

ITIK 1.1 OcymectBuarh npodeccuoHaIbHOE TOJIKOBAHNE HOPM IpaBa.



Kon u IInanupyemble pe3y/bTaThl 0CBOCHHUS TUCHUTLIUHBI

HAHMeHOBaHUe

q’OPM“pyeM““X Oo0mme JIMCHMIUIMHAPHbIE

KOMIeTeHIUI
OK O01. BseiOupats | JINUHOCTHBIE pe3yiabTaThl JOKHBI oOTpaxkaTh B dyactu: | [IP6 1. ChopmMupoBaHHOCTH 3HAHWNA O MECTE M POJM OMOJIOTHUH
CHocoOBbl  peIIeHUs | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUs; (PYHKIHMOHAIBHOM TPaMOTHOCTHU
3a1ad - TOTOBHOCTb K TpPYyAY, OCO3HAaHUE IIEHHOCTH MAacTEepCTBa, | UYeJOBeKa JUJIs pEeHICHUS KU3HEHHBIX IpooieM.
npodeCCHOHATBHON | TpyAoirooue; I[1P6 2. CdhopMHpPOBAaHHOCTb YMEHHSI DPACKPBIBATh COJEp)KaHHE
JESITEIIbHOCTH - TOTOBHOCTh K AKTUBHOH JAEATEIbHOCTU TEXHOJOTMUYECKOH | OCHOBOIONATAIONIMX OHOJOTUYECKUX TEPMUHOB U TOHSATHUH:
PUMEHHUTEIHHO " COILIMANIEHOU HaIpaBJICHHOCTH, CMOCOOHOCTH | HM3Hb, KIETKa, TKaHb, OpraH, OpPraHM3M, BUJ, TOIYJISIUS,
K Pa3IUYHBIM | HHUITUUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIHLHO BBITIOJNHATH | IKOCUCTEMA, OMOIIEH03, Onocdepa; MeTaboau3M (0OMEH BEIIECTB
KOHTEKCTaM TaKylo JESTEeIIbHOCTD; U TPEBpALlEHUE HHEPruM), TrOMeocTa3 (caMOperyssuus),

- UWHTEpeC K pasnuyHbiM chepaM mpodeccHOHaATHLHOM
JIeATCILHOCTH.

MeTanpeaMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBraneHne YHUBEPCATBHBIMHU YY€OHBIMH MMO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYECKHUE ICHUCTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaIH3HPOBATh
mpo0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, Kitaccuukanuu u 00001IeHNS;

- OIPEICIIATh LIEH JISATSIIBHOCTH, 33]1aBaTh apaMeTPhl

U KPUTEPUU UX JOCTHKCHHUS,

- BBISAIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb, OLEHMBATb COOTBETCTBME
pe3y/NbTaToB  LENAM,  OUEHMBATb  PUCKM  MOCAEACTBUM
LeATeNbHOCTH;

0) 0a30BBIC UCCIIETOBATEIBLCKUE ICHCTBUS:

- BJIaJIETh HaBBIKAMHU YUEOHO-UCCIIE0BATEIIHCKOM

U TPOCKTHOM JIEATENbHOCTH, HaBBIKAMH pPa3pelieHus
po0Jem;

- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBS3H

OnocuHTe3 Oellka, CTPYKTYpHas OpTraHM3alusl KHUBBIX CHCTEM,
JTUCKPETHOCT, CaMOpPETYIISIIHS, CaMOBOCIIPOU3BEICHHE
(peripomyKius), HACJICJICTBEHHOCTb, W3MEHYHBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAs OpraHU3aIHS.

ITP6 3. ChopMHUpPOBAaHHOCTH YMEHHsI PACKPBIBATH COJCPKAHUE

OCHOBOTIOJNIATAIOMINX ~ OWOJIOTMYECKUX TEOPHA H  TUIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOKACHUS )KU3HU U UCJIOBCKA.

I1P6 4. CdopmMupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIAraroIire OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mennpensa, T. Moprana, H.M. BaBumoma, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuipl uX NpUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

ITP6 5. IlpuoOpeTeHne ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIOIb3yEeMbIX B OMOJIOTHUHU: HAOIIOICHUS

Y OINKCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI; OpraHU3aluu
U TPOBEACHUA OHOJOTHYECKOr0 HKCIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTyYEeHHBIX pe3yNIbTaTOB
U (QOpPMYITUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHH, TEOPUI U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIJACIATH CYIICCTBEHHBIC
IpPU3HAKM  BHUPYCOB, KJIETOK  TPOKAPHOT W DYKApHOT;




nu aKTya.TII/I3I/IpOBaTL 3a/1aqy, BbBIIBHUT'AaTh FI/IHOTC?;Y

€e pellleHHs, HAXOIUTh AapryMEHThl I JOKa3aTelbCTBA
CBOMX YTBEpP)KICHUM, 3aJaBaTh IapaMeTpbl U KpPUTEPUHU
pelieHus;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘-ICHHLIC B XOI€ pemeHm[ 3aa4u
pe3ysbTaThl, KPUTHYECKH OIIEHHBATh HX JTOCTOBEPHOCTD,
HpOl"HO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX yc.]'[OBHSIX;
pa3pabaThIBaTh IUIaH PEIICHHs MPOOIEMbI C YIETOM aHaJIH3a
HMMEIOLIUXCA MaTEPUAIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
-- YMETh TIEPEHOCUTH 3HAHHS B TIO3HABATEIILHYIO

U MIPaAKTHYECKYIO 00JIaCTH )KU3HE IS TeIbHOCTH,

- YMETh MHTETPUPOBATh 3HAHHUS M3 PAa3HBIX MPEAMETHBIX
obJacrei;

- BBIIBUTAaTh HOBBIC HJEH, TMpeIarath OPUTHHAIbHBIC
IIoaxXoOabl 1 peIHCHI/IPI

OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH TPOLECCOB OOMEHa
BEIIECTB M TIPEBPALICHUS DHEPrUM B KIETKe, (POTOCHHTE3a,
IUIACTUYECKOTO W HHEPreTHYecKoro OOMEeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTHS W PA3ZMHOKCHHS,
WHAMBHUIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYILLIECTBOBaHHE, €CTECTBEHHOT0 0TOOpa, BHA000pa3oBaHMs,
NPUCTIOCOOTIEHHOCTH OpPTaHU3MOB K cpene OOWTaHWs, BIMSHUS
KOMITIOHEHTOB OKOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMAaxX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB | MIPEeBpalleHne YHeprun B ouocdepe.

I1P6 7. CdopMHpPOBaHHOCTH YMEHHsS NPUMEHATh IOJTYy4YEHHBIE
3HaHUA U1 OOBSICHEHHS] OMOJIOTMYECKUX MPOLECCOB U SBIICHUH,
JUISL IPUHATHSL IPAKTUYECKUX PEIIEHUH B IIOBCEJHEBHOM KU3HU

C 1enplo olecrieyeHHs OE30MacHOCTH CBOEro 370POBbS U
3JI0pOBbsI OKPY>KAIOLIUX JIFOAEH, COOII0AECHUS 310pOBOro o0pasa
YKU3HU, HOPM I'PaMOTHOTI'O MTOBEACHUS B OKpPY>KaIOIIel MPUPOIHON
cpelie; MOHMMaHue HeOOXOAMMOCTH MCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OWOJIOTHH M OMOTEXHOJOTHUH Ui PallMOHAIBEHOTO
IIPUPOIOTIOIB30BAHUS.

I[TP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJOTUYECKHE
3a/1a4M, COCTABIIATh TEHOTUIIMYECKHUE CXEMbI CKPEILIMBAaHUS

JUIsL pa3HbIX THUIIOB HACJEJ0BaHUS IPU3HAKOB y OPraHU3MOB,
COCTaBIIAITh CXEMBI IIEPEHOCA BEIECTB U SHEPTMH B DKOCHUCTEMAX
(ueny nuTaHusl, MUIIEBBIE CETH).

ITP6 9. CcdhopMupoBaHHOCTb YMEHHUIN KpPUTHUYECKH OIIEHHBATh
UHPOPMALIMIO OWOJIOTHYECKOTO  COJIEPXKAHHS, BKIFOYAIOUIYIO
NICEB/IOHAYYHbIe 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM HMH(pOpMAIUM, HAyYHO-TIONYJSPHbIE MaTepUallbl);
MHTEPIPETUPOBATD ITUYECKHE aCIIEKTBI COBPEMEHHBIX
HCCIIEIOBAaHUI B  OHMOJOTMHM, MEIMIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  I[NIOOANbHBIE  HKOJOTHYECKUE  MPOOJIEMbI
COBPEMEHHOCTH, (OpPMHUPOBATh IO OTHOILIEHHWIO K HHUM
COOCTBEHHYIO MO3ULIHIO.

I[TP6 10. ChopMupoBaHHOCTE YMEHHH CO3/1aBaTh COOCTBEHHEIC




IUCbMEHHBIE M YCTHBIE COOOIIEHMS] HAa OCHOBE OMOJIOTMYECKOU
UHPOpPMALIMM M3  HECKOJbKMX  HMCTOYHUKOB,  I'PAaMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeicTBa  TOWCKA,
aHaJM3a

U UHTEpIpETauu
uHpOpMaLUU

U MHPOpPMAIMOHHbIE
TEXHOJIOTHH ISt
BBITTOJIHEHUST 337124
npodeccuoHaNbHOM
JeSITeITbHOCTH

JInyHOCTHBIE pE3yJibTaThl JOJDKHBI OTpa)XkaTb B YAaCTH:
[IEHHOCTH HAYYHOTO ITO3HAHHS:

-c(hopMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOMH
NPaKTUKHA,  OCHOBAaHHOIO  Ha  JUaiore  KyJjbTyp,
CTIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B HOJIMKYJIBTYPHOM MUDE.

MertamnpeamMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnazieHne YHUBEPCAIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU
JIEHCTBUSIMU:

B) paboTa ¢ uHpopmaruei:

- BJlaJeTh  HaBbIKAMU  MOJy4YeHHs  UHGOpMaLuu
U3  HUCTOYHUKOB  DPa3HbIX  THIIOB,  CaMOCTOSTEJIBHO
OCYILIECTBIIATh IIOUCK, aHaJIN3, CHUCTEMATH3ALUIO

Y MHTEPIpPETALNI0 HHPOPMALUU PA3IUYHBIX BUIOB U (HOpM
IIpeJICTaBICHMUS,;

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMALUH,
€€ COOTBETCTBHE IPABOBBIM M MOPAJIbHO-3TUYECKHM HOPMaM

ITP6 1. CpopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU

B CHCTEME HAy4HOTO 3HAHUA; (PYHKIHMOHAIBHOH I'PaMOTHOCTH
YeJI0BEKa ISl PEIICHUS )KU3HEHHBIX MTPOOIIEM.

[1P6 7. CpopMupoBaHHOCTH YMEHHUS HPUMEHSATH IOJyYEHHBIE
3HaHUS U1 OOBSICHEHHUs] OMOJIOTMYECKHX IMPOLECCOB U SIBICHUA,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

c 1enpl0 olecreyeHHs OE€30MaCHOCTH CBOEro 370POBbS U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOIOICHHs 30pOBOTO 00Opasza
JKU3HU, HOPM I'PaMOTHOTI'O ITOBEACHUS B OKPY>KAIOIIEH TPUPOAHON
cpelle; NOHMMaHUe HeOOXOUMOCTH MCIOJIb30BAaHUS JJOCTUKEHHUM
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTUH Ui palMOHAIbHOI'O
PUPOIOTIOIB30BAHUS.

I1P6 10. CdopmMupoBaHHOCTH YMEHHH €O37aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHHMSI Ha OCHOBE OMOJIOTHYECKOU
UHPOpPMALIMM M3  HECKOJbKMX  HCTOYHUKOB,  I'PAaMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmnapar 0MoJ0ruu

OK 04. 3¢ppexruBHO
B3alMOJICHCTBOBAThL
u paboTathb

B KOJUICKTHBE

U KOMaH e

JIMyHOCTHBIE pe3yJibTaTbl MOOJOKHBI OTpPa’XaTb B YaCTH:

[IEHHOCTH HAy4YHOIO TIO3HAHUS: OCO3HAHHUE IEHHOCTH
HAayYHOM  JEATEIBbHOCTH, TOTOBHOCTb  OCYILECTBISATH
MPOEKTHYIO Hu HCCIIEIOBATENBCKYIO eI TEILHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

MertanpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPaKaTh:
Osgianenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
INECUCTBUSIMU:

0) COBMECTHas JIeITCIbHOCTD:
- IOHUMATh U UCTIOIB30BATh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHIyaIbHON paboTHI,

- HpI/IHI/IMaTb meian COBMGCTHOI\/'I JCATCIIBHOCTH,
OpPraHu30BbIBATh U KOOPAUHUPOBATH IEUCTBUS
M0 €€ JOCTIDKCHHIO: COCTaBIIATh INIaH  JICHCTBHIA,

ITP6 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCIOIb3yEeMbIX B OMOJIOTHUHU: HAOIIOAEHUS U
ONMCAaHMS )KUBBIX CHUCTEM, MPOLIECCOB U SABJIEHUN; OPTaHU3ALUU U
NpOBEJCHUSI  OMOJIOTUYECKOTO  HKCIEPUMEHTA,  BBIIBUKCHUS
TUIIOTE3, BBIABICHUSA 3aBUCHUMOCTH MEXIY MCCIELYEMBIMU
BEJIMYMHAMU, OOBSICHEHHUS MTOJIyYeHHBIX Pe3yJIbTaTOB

U (QOpMYyITUPOBAaHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
MIOHATUH, TEOPUI U 3aKOHOB
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pacmpeienarb pojad € Y4EeTOM MHEHHUW YYaCTHUKOB
00CYXJaTh PE3yJIbTaThl COBMECTHON PabOThHI

OK 07. | JlnunocTHBIE pe3ynbTaThl AOKHBI oTpaxarb B yactu: | [IPO 5. IlpuoOperenue ompiTa MPUMEHEHHUS] OCHOBHBIX METOJOB
CopnelicTBOBaTh HKOJIOTUYECKOT0  BOCHHUTAHUA: -  C(OPMHPOBAHHOCTH | HAYYHOT'O MMO3HAHMS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS
COXPaHEHHUIO 9KOJIOTMYECKOM KYJIbTYpbl, IOHUMAaHUE BIUSHUS COLIMAIbHO- | U ONMMCAHMSI KHUBBIX CUCTEM, [TPOLIECCOB U SIBJICHUI; OpraHU3aliu
OKpYy XKarouieu HSKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOTHOU U TpOBEACHUS OHOJOTMYECKOro HKCIEPUMEHTA, BBIIBUKECHUS
cpenpl, U COLMAIbHOM Cpefbl, OCO3HAHUE II0OANBHOTO XapakTepa | TMIIOTEe3, BBISIBICHUS 3aBUCHUMOCTH MEXIy HCCIEAyEeMbIMU
pecypcocOepexeH | 3KOJIOIMYeCKHX Mpoliem; BEJIMYMHAMU, OOBSCHEHHUS IOJIYUYECHHBIX pe3yJIbTaTOB
10, OPUMEHATH | - IUIAHUPOBAaHHME W OCYLIECTBICHHME  JAEWCTBUH B | M (POPMYJIMpPOBAaHUS BBIBOJOB C HCIOJIb30BAHUEM HAyUHBIX
3HaHUA OKpY’KaloIllel Cpelie Ha OCHOBE 3HAHHUA LIEJE€H YCTOMYMBOIO | IOHATUM, TEOPUNA U 3aKOHOB.
00 W3MEHEHUU | PA3BUTHs YEJIOBEYECTBA; [1P6 6. ChopMupOBaHHOCTb YMEHHUSI BBLACIATH CYIIECTBEHHBIE
KJIUMaTa, IPUHLMUIIBI | - AaKTHMBHOE HENpUATHE JACUCTBUM, MPUHOCALIMX BpeX | IPU3HAKK  BHUPYCOB, KIETOK  IPOKAPUOT U  DYKapHUOT;
OepeKIIMBOro OKpY’Kalollel cpesie; OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB,
IIPOU3BOJICTBA, - yMEHHE IIPOrHO3UPOBATH HeOJIaronpusTHeIE | OMOT€OLIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
3¢ (HeKTUBHO AKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JIEUCTBUM, | BEIIECTB W INPEBpAIICHUS HHEPruu B KIETKe, (OTOCHHTE3a,
JIeICTBOBATH IIpeIOTBpallaTh UX; IUIACTHYECKOTO0 M IHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
B Ype3BbIYANHBIX | - PACIIMPEHUE OMNbITa JIEATEIbHOCTH DKOJOTMYECKOW | MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, PAa3BUTHS U Pa3MHOXKEHUS,
CUTyaLUsX HaIpPaBJIEHHOCTH. UH/IMBUAYAJIBHOTO Pa3BUTHs OpraHn3Ma (OHTOreHes3a), 60pbObI
MetanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh: 3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
OBnanenune YHUBEpPCaJIbHBIMU KOMMYHHUKATHUBHBIMH | IPUCIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHus, BIMSIHUSA
JEUCTBUSIMU: KOMIIOHEHTOB HKOCHUCTEM, aAHTPOIOT€HHBIX M3MEHEHUN
0) COBMECTHas1 AEATEIbHOCTB! B DKOCHCTEMAaxX CBOEH MECTHOCTH,
- TOHMMaThb W WCIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOHM | KpyroBOpOTa BEIIECTB U IMpPEBpalleHUe SHEPTUH B Ouocdepe.
Y MHIUBUyaJbHON pabOThI; I[1P6 7. CdhopMHpPOBAHHOCT YMEHHUS NPUMEHATH IOJIY4YECHHBIE
- [pUHUMATb  LEJd  COBMECTHOM  NI€ATENbHOCTH, | 3HAHUS JUIsl 0OBACHEHUS OMOJIOTMYECKUX IMPOLIECCOB U SIBICHUH,
OpPraHHU30BbIBAThH u KOOpAMHHUPOBATh JNEUCTBUS | IS NPUHATUSA NPAKTUYECKUX PELICHUM B IOBCEJHEBHOW XU3HU
[0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JCWCTBUM, | ¢ 1enbio oOecriedeHus Oe30MacHOCTH CBOEro 3/I0pOBbS U
pacrpeleniath pPOJM € Y4eTOM MHEHMH YYacTHMKOB | 37J0POBbSl OKpY’KAalOIIMX JIOJIEH, COOMI0NEeHHs 310pOBOro obpasza
00CyXJaTh pe3yJIbTaThl COBMECTHON pabOThI YKU3HU, HOPM I'PaMOTHOTI'O MTOBEACHUS B OKpPY>KaIOIel MPUPOIHON
cpezie; MOHMMaHUue HEOOXOAMMOCTH MCIOJIb30BAHUS JAOCTHKECHUN
COBPEMEHHOM OMONOrMH M OMOTEXHOJOTHM AJii paluOHaIbLHOTO
IIPUPOIONIOIB30BAHUS
IIK I.1. | - dbopMupoBanue €CTECTBEHHOHAY4YHOIO | - MMOHMMAaHHE OCHOB OMOMETPHUH — 3HAHUE MPUHIUIIOB
OcyIJ_IeCTBHSITL MHPOBO33pCHHUA — IOHMMAHUE OCHOB OHMOJIOTHH U €€ poiau B 6I/IOMeTpI/IlleCKOI71 I/IIICHTI/I(I)I/II(E[LII/II/I, HCHOHLSYGMOﬁ B
npo¢eCCHOHATIBHOE COBPEMEHHBIX IUIATEXKHBIX cUcTeMax (HampuMep, CKAaHUpOBaHHE




TOJIKOBaHHE
npasa.

HOpM

COBPEMEHHOM HAYKE U TEXHOJIOTUSX;

- pa3BHUTHE AQHATUTUICCKOTO MBIIIICHHS —
CITOCOOHOCTh aHAJIM3UPOBATH OHMOJIOTHYECKHE TIPOIECCHl U
NPUMEHATh TOJy4YeHHbIE 3HaHHUA B MpodecCHOHATHHOU
JIESITEJIbHOCTH,

- pruOOpETEHNUE HABBIKOB paboThl ¢ MHpOpMarmen —
yMEHHE HaXxOoAWTb, 0O0pabaTbiBaTh U  HCIOJB30BATh
OMOIOTHYeCKHEe TaHHBIE B KOHTEKCTE MEXIUCIUTUTHHAPHBIX
3ajad.

OTIEYaTKOB MaIbLEB, PACIO3HABAHKE JINIIA);

- aHanM3 0€30MaCHOCTH OMOJIOTHYECKHUX JAHHBIX — YMEHUE
OLICHUBATh PUCKH, CBSI3aHHBIE C XpaHEHHEM U 00pabOTKOI
NePCOHAJILHBIX OMOMETPHYECKUX JJAHHBIX B (PHHAHCOBBIX
oTepanusx;

- NpUMEHEHHEe ONOJIOrMYEeCKUX 3HAaHUH B OAaHKOBCKUX
TEXHOJIOTUSIX — TOHUMAaHHE POJIA OMOJIOTUIECKUAX CUCTEM
(HeipoceTH, FTeHeTHUECKHE allTOPUTMBI) B pa3paboTKe U 3aluTe
TUTATEKHBIX KapT ¥ HU(PPOBBIX (HHAHCOBBIX CEPBUCOB.




2.1 O0beM ITMCHUIIMHBI M BH/IbI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeJbHOI MPOrpaMMBbl AU CHHUIIIMHBI 52
B T.Y.

OcHOBHOe coiep:KaHue 36
BT. U..

TeopeTuieckoe o0ydeHne 18
[IPAKTUYECKUE 3aHATUS 18
IIpodeccnonanbHO-0pHEHTHPOBAHHOE cOJep:KaHue (coaep:KkaHue 16
NPHUKJIATHOTO MOAYJIs1)

BT. Y..

TEOPETHUECKOE 00yUeHne 10
MPaKTUYECKUE 3aHATHUS 6

IIpomeskyTounas arrecranus ((uddepeHIIUPOBAHHBIH 3a4€T)




2.2. TemaTyeckMii IJIAH U COJePKAHUE TUCUUILIMHBI «bHoJOrHsD)

®opmupyemble
HaumenoBanmue Conep:xanue y4eOHOro Marepuasia (OCHOBHOE M PO eCcCHOHAIBHO OPHEHTHPOBAHHOE), Oo6bem O
pa3iesioB U TeM JlabopaTopHbIe U NPAKTHYeCKUEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB
OCcHOBHOE co/Iep:KaHue
Pasnen 1. buosorus kak Hayka. 2KuBble cMcTeMbl U HX OPraHU3anusi 1
Tema 1.1. Copep:xxanue yueOHOro MaTepuana 1
buonorus buonorust — Hayka o xuBoi mpupone. CBsizu OHMOJIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
B CUCTEME HaYK. JIPYTMMH €CTECTBEHHBIMU Haykamu, (umocoduelt, peauruei, 3TUKON, 3CTeTUKON U mpaBoM. Pomb
OOmas O6uosoruu B pOpMUPOBAHUN COBPEMEHHON Hay4HOU KapTHHBI Mupa. Crucrema OHOIOrMYecKUX HayK.
XapaKTEePUCTHKA MeToapl TO3HAHHUS OJKUBOM MpHpoAbl (HAOMIOJEHUE, OKCIEPHUMEHT, OIMCaHUe, HW3MEepeHHe, OK 02
KUZHU KJ1accupuKalus, MoJeIUpPOBaHKE, CTaTUCTUYECKass 00pabOTKa TaHHBIX).
JKuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIHYME >KUBBIX CHCTEM OT
Heopranuyeckoi npupojsl. CBONCTBAa OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHU OpraHu3zanuu OHOCUCTEM: MOJICKYJISPHO-TEHETHUECKHM, KICTOYHBIH, OpraHU3MEHHBIH,
MOMYJISITMOHHO-BHJIOBOM, YKOCCTEMHBIH (OMO - reolleHOTHUECKHI ), OrocdhepHbIil
Paznen 2 XumMuuyeckuii COCTaB U CTPOEHHE KJIETKH 4
Tema 2.1. Coneprxkanue y4eOHOro MaTepuaa 1
XHUMUYECKUH COCTaB | XUMHUYECKUN COCTaB KIETKA. XUMHYECKHE SJIEMEHTHI: MaKpOAJIEMEHThI, MUKPOIJIEMEHTh. Bona u
KJeTku. Bona MUHEpalbHble BemiecTBa. DYHKIMM BOABI UM MUHEPANbHBIX BelIECTB B KkieTke. [logmep:kanue
1 MUHEpaJIbHbIE OCMOTHYECKOTo Oananca
BCIICCTBA [IpakTuueckoe 3ansatue Nel 2
«buonoruueckass poib MHHEpATbHBIX BEHIECTB B 00ECMEYEHUU >KU3HEACATEIbHOCTH OPTraHU3MOB,
MIPOSIBJICHUS AHcOanaHca MUHEPAIbHBIX 3JIEMEHTOBY
Tema 2.2. ConeprxkaHue y4eOHOro MaTepuaia 1
buonornueckn benku. CoctaB u cTpoeHue O€nKOB. AMMHOKUCIOTHI — MOHOMEpbI OenkoB. He3ameHumble u
Ba)KHBIE XMMHYECKHE | 3aMEHUMBIC AMHHOKHUCIIOTHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OCITKOBOW MOJIEKYJIBI
COEIMHEHUS (mepBuUYHasi, BTOPUYHAsA, TPETUYHAS M YETBEPTUUHAS CTPYKTypa). XUMHUYECKUE CBOMCTBA OENKOB.
Tema 2.3. buonornueckue Qynkuun OenkoB. DepMeHTH — OHoOJOrHMYEcKHe Karanuzatopbsl. CTpoeHue
CtpyKTypHO- (dbepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTtHas crenupuyHocts. Kodpepmentsl. Buramunpl. OTinnuus
(byHKIIMOHATBHAS (epMEeHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB.
OpraHM3anys KJIE€TOK | YTiieBoAbl: MOHOCaxapuisl (TJI0KO3a, pubo3a 1 1e30Kcupud03a), Aucaxapusl (caxaposa, JIakTo3a) u
noJicaxapuabl (Kpaxmal, TIIMKOTeH, 1eJUIto03a). buonorndeckue ¢yHKuuM yriieBonoB. JIumumasr: OK 01, OK 02,
Tpurimnepuasl, hochoaunuasl, crepoussl. ['mapodbunsHo-ruapodoOHBIE CBOMCTBA. bruonornieckue OK 04
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¢byskuun  mununoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB W JIMIHMIOB KAaK WMCTOYHHKOB JHEPTHUH.
Hyxneunossie kucnotsl: JIHK u PHK. Hykiieotnibl — MOHOMEDBI HYKJIEMHOBBIX KUCIOT. CTpOeHHE 1
¢ynkuuu [JHK. Ctpoenne u pynkiun PHK. AT®: crpoenue u ¢pyHKIMn

utonorus — Hayka o kierke. Kierounass teopuss — nmpumep B3auMmojeiicTBus uaed U (akToB B
Hay4HOM IT03HAHUHU. MeTO/bl N3yUEHHUs KIIETKH.

Knerka kak nenoctHast sxuBas cuctema. OOmue Npu3HaKky KJIETOK: 3aMKHYTasl Hapys>kHas MeMOpaHa,
mosekysbl JIHK kak reHeTnueckuit anmapar, cucreMa cuHresa 0enka.

Tumnel KIETOK: SyKapHOTHUECKask M MpokaproTHueckasi. OCOOEHHOCTH CTPOECHUS MPOKapUOTUYECKON
kinetkn. Kierounas creHka Oakrtepuii. CTpoeHHE dyKapHOTHUECKOW KieTKH. OCHOBHBIE OTIUYHUS
pacTUTENbHON, XUBOTHOW M TpuOHON KieTKU. IIoBepXHOCTHBIE CTPYKTYpBl KIIETOK— KIJIETOYHAs
CTEHKa, TIIMKOKAIHNKC, X pyHKun. [lnazmMaTinueckas meMOpaHa, ee CBOMCTBA U (PyHKIIWH.
[utoruasma u ee opraHouzsl. OgHomemOpanHble opraHouabl kietku: OIIC, ammapat [Nombmxw,
mm30coMbl.  [IoayaBTOHOMHBIE OpraHOWMIBI KJIETKH: MHUTOXOHJpHWH, IutacTuiabl. lIpomcxoxxnenue
MUTOXOHApUM M T1uiactuA. Buabsl mmactua. HemeMOpaHHbIE OpraHoubl KJIETKH: PHUOOCOMBI,
KJIETOYHBIN LEHTP, LEHTPUOJIH, PECHUYKH, KIYTUKH. DyHKIIMY OPTraHONJIOB KIETKH. BritoueHusl.
Snpo — perynatopHslii LeHTp KiaeTku. CTpoeHue sijpa: siaepHas 000J104Ka, KapuoIula3Ma, XpOMaTHH,
SIIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

Pa3zgen 3. ’KuznenessreJLHOCTh KJICTKHU

Tema 3.1.
OOMeH BeIIecTB
U MPEeBpaIeHNe

SHEPrUu

B KJIETKE

Coaepkanrie yq4eOHOro MaTepuaia

OOMeH BemiecTB, WIM MeTa0oIu3M. AcCHUMHIALNMS (TUTACTHUCCKUH OOMEH) W JUCCUMMIISIIHS
(oHEepreTHyecKuid OOMEH) — JBE CTOPOHBI €IMHOTrO Iporecca MeTabonusma. Ponb 3akoHOB
COXpAaHEHHUs BEIIECTBA W DOHEPrUM B TIOHMMaHWW MeTabomm3ma. Tumbl OOMEHa BEIIECTB:
aBTOTpOo(HBINA U TeTepoTpodHbIii. Pons hepMeHTOB B 0OMEHE BENIECTB M MPEBPAIICHUHA DHEPTUU B
kinetke. DorocuHTe3. CBeroBas u TemHOBas (Qa3bl ¢GorocuHTe3a. Peakuuu QorocuHTE3A.
OddexktuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HHM Ha 3emie. BimsHue ycimoBwmii
cpensl Ha (DOTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €r0 MPOAYKTHBHOCTH y KYJIBTYPHBIX PACTEHUH.
XeMmocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAaUeHHEe XEMOCHHTE3a JIJIs )KM3HU Ha 3emiie.
DHepreTuveckuii oOMeH B KIieTKe. Paciienienne BenecTs, BEICTICHUE U aKKyMYyJIMPOBAaHNUE YHEPTUU
B KJIE€TKe. OTambl 3HepreTudeckoro obmena. I'nmukonus. bpokenwe m ero Bumel. Kucrmopomnoe
OKHCJICHHE, WM KJIeTouHoe abixanue. OxuciutensHoe ¢ochopunupoBanue. I(p(HEeKTHBHOCTH
SHEPTeTUYECKOro OOMeHa

— |

Tema 3.2.
Buocunres Oenka

ConeprkaHue yueOHOro MaTepuasa

Peakiun marpuuyHoro cunresa. I'enetnueckas uHpopmamus u JIHK. Peanuzanus reHerndeckoit
uHpopManuu B KieTke. | eHeTnyeckuid KoJ W ero cBOWCTBa. TpaHCKpUIIMS — MAaTPUUHBIA CHHTE3

OK 01, OK 02,
OK 04
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PHK. Tpancnsuus — OmocuHTe3 Oenka. Jrtambl TpaHCIsanuu. KoaupoBaHWe aMHHOKHCIOT. Poib
prubOCOM B OMOCHHTE3E OenKa

[IpakTrueckoe 3austTue Ne2

«Pernrenue 3aga4y Ha OoNIpCACIICHUC ITOCICAOBATCIIbHOCTH HYKIICOTHAOB»

Tema 3.3.
Bupycst

Coneprxanue yueOHOro MaTepuasa

Hexnerounsie ¢opmbr xu3Hn — Bupycsl. Hcrtopus otkpeitus BupycoB (. W. VBaHOBCKkwiA).
OCOOEHHOCTH CTPOEHUS M JKU3HEHHOIO IMKiIa BUpycoB. bakrepuodaru. bone3nu pacteHui,
KMBOTHBIX M YEJIOBEKAa, BBI3bIBacMble BUpycamu. Bupyc mMmmynoxpeduimra uenosexka (BUY) —
Bo30yauTenp CIIN /la. IlpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI

Pa3znen 4. Pa3MHOKeHHE U HHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

Tema 4.1. Copepxanue yaeOHOro MaTepuaa
XKusHennbl iuks | KieTouHsIi MK, WK KU3HEHHBIA MK KiaeTku. MHTepdasa n mutos. [Ipomeccsl, nporekaromue B
KJIETKH untepdasze. Permkanus — peakuus wmarpuuyHoro cuHresa JIHK. Crpoenune xpomocom.
XpoMocoMHbIM Habop — kapuoTun. JIMMIOWAHBI W TalIOWIHBIH XPOMOCOMHBIE HaOOpBHI.
XpoMaruasl. Llutonornueckue OCHOBBI Pa3MHOKEHUS M MHIUMBUIYaJbHOTO Pa3BUTUS OPTaHHU3MOB.
Henenune knerkn — Muto3. Craaun mutosa. IIponeccsl, mpoucxoadiue Ha pa3HbIX CTAAMSIX MUTO3A.
buonoruueckuii cmpica muto3a. [IporpamMmupyemast ruenb KIETKH - arlonTo3
Tema 4.2. Copep:xanne yueOHOT0 MaTepuana
@opmbl pasMHOXKEHH | DOpMBI pa3MHOKEHHSI OPTaHU3MOB: OECITIOJIOe U MOJI0OBOE. BHIBI 0ECTIONOro pa3MHOKEHUS: EJICHHE
OpraHU3MOB Ha/IBO€ M TIOYKOBAHUE OJTHO U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETeTATUBHOE PAa3MHOXKECHHE.
Tema 4.3. HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAYCHUE IS CEIEKIINH.
NunuBunyansHoe [TonoBoe pa3MHOXKEHHE, ero ommmuus oT Oecmoinoro. Meito3. Cramuu wmeiio3za. Ilporeccsi,

Pa3sBUTHUEC OPraHU3MOB

npoucxojasmme Ha cragusax Meio3a. IloBegenue xpomocom B Meioze. Kpoccunrosep.
buonoruueckuii cMbIca U 3HaYeHHE Meio3a. ['ameTorenes — npouecc 00pa3oBaHus MOJIOBBIX KIETOK
y KHUBOTHbIX. [10J10BBIE XKee3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHKE U pa3BUTHE MOJIOBBIX KIETOK
— ramer (cmepMaro3oui, SHIEKIETKa) — clepMaToreHe3 W ooreHe3. OcOOEHHOCTH CTPOCHHUS
SIMIEKJIETOK U criepMato3onaoB. OmnonorBopenue. [lapreHorenes

WnpuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHambHOE pa3Butue (3MOpuoreHes). ITambl
SMOPHOHAJIBHOTO Pa3BUTHS y IO3BOHOYHBIX YKHUBOTHBIX: JIpOOJIEHHE, IacTPyJIALUs, OPraHOI'€HE3.
[ToctamOproHanpHOE pa3BUTHE. THUMBI NOCTAMOPUOHAIBHOTO Pa3BUTHA: IPSAMOE, HEMNpsAMoe
(mumHovHOE). BimsHWMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOpBI, CIIOCOOHBIC BHI3HIBATH
BpOKJEHHbIE ypoacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMs: JBOMHOE
OILIOJIOTBOPEHUE, CTPOCHUE CEMEHH, CTAIUU PA3BUTHS

[IpakTnueckue 3ansTust Ne3

OK 01, OK 02,
OK 04
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«MHpexmonHbIe 3a00JICBaHHS U STTUJICMUN B UCTOPUH YEIIOBEUCCTBAY.
«BaknuHaims kak npoduiakTuka HHOEKIIMOHHBIX 3a00ICBaHUIN

Paspnen S. HaciieACTBEHHOCTH M H3MEHYHBOCTh OPraHM3MOB 10
Tema 5.1. Copepxanne yueOHOT0 MaTepuana 1
3aKOHOMEPHOCTH [IpeameT u 3agaum reHEeTUKH. POnb MUTOIOTMHM W AMOPHUOJIOTUH B CTAHOBJICHHMHM T€HETHUKH. Bkian
Hacle0BaHus POCCHUICKHX U 3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETHKU. MeTObl TeHETHKH (THOPUIOIOTHIECKUH,
LIUTOTEHETUYECKUH,  MOJEKYJISIPHO-T€HETUYECKUiN). OcCHOBHbIE ~ TEHETHYECKHE  TOHATHS.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaxX CKpEIIMBAHUN.
3aKOHOMEPHOCTH HACJEJIOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. MenneneM. MoHoOruOpumHOE
CKpelIMBaHue. 3aKOH €IMHO00pa3usi THOPHIIOB NEepBOro mokosieHus. lIpaBuino JOMUHHpOBAHUS.
3aKoH pacuieruieHus: Mpu3HakoB. ['unoreza 4yuctorsl ramer. [logHOe U HEMONMHOE TOMHUHHUPOBAHHE.
JlurubpuaHoe ckpeniuBaHue. 3aKOH HE3aBHCHMOTO HAClIeJIOBaHMS MPU3HAKOB. lluToreHeTndeckue
OCHOBBI ~ JUTMOPUIHOTO  CKpellMBaHMA. AHamusupyroliee ckpeumuBanue. lcmonb3oBaHue
AHATM3UPYIOIIETO CKPEIMBAHUS JIJISl ONIPEIEICHHS TEHOTUIIA 0COOH
Tema 5.2. CopeprxkaHue yu4eOHOro MaTepuaia 1
CueruieHHoe CueruieHHoe HacieqoBaHue npuszHakoB. Pabora T. Moprana 1o clemnjieHHOMY HacJIeJOBaHHIO T€HOB.
HacJleJOBaHUE Hapymienne cuemseHuss TE€HOB B pe3yJibTaTeé KPOCCHHTOBepa. XPOMOCOMHAs — TEOpHs
MIPU3HAKOB HACJIEJICTBEHHOCTHU. | eHeTHUecKne KapThl.
l'enetnka mosia. XpOMOCOMHOE OIpeAeNieHHe Tojia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U TeTeporaMeTHble Opranu3Mbl. HacnenoBanre npru3HaKoB, CLHEIUICHHBIX C TIOJIOM
[TpakTnueckoe 3anstue Ned 2
Pemienue 3amay Ha ompeneneHue BEPOATHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB IPHU
MOHO-, JIi-, TTIOJIMTUOPUIHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUN, COCTABICHNE TEHOTHITMYECKUX CXEM
CKpELIUBaHUS.
Pemenue 3amau Ha ompeneneHue BEPOSATHOCTH BO3HUKHOBEHUS HACJICICTBEHHBIX MPU3HAKOB IPHU
CLEIJICHHOM HACJIeJOBAHUHU, COCTABJICHHE T€HOTUITMYECKUX CXEM CKpEIIMBaHUs
Tema 5.3. Coneprxkanne y4eOHOro MaTepuraa 1
3aKOHOMEPHOCTH N3menunBocTh. Bubl W3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponb cpeabl B
W3MEHYUBOCTH HEHACJIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PHUKAIUMOHHON  HM3MEHYUBOCTH.

Bapuanuonnblii psa u BapuanuoHHas Kpuas. Hopma peakuuum mnpusHaka. KosnnuecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnenctBenHast, uiaM reHOTHUIHMYECKash M3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUMBOCTH. Meio3 u
MIOJIOBOM  MpolLlecC — OCHOBAa KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs HW3MEHYHMBOCTb.

OK 01, OK 02,
OK 04
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Knaccupukanuss myranmid: T€HHBIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M NPHUYUHBI MYyTAIHH.
MyTtarennsle (akTopbl. 3aKOH TOMOJOIMYECKHMX pSAOB B HACIEACTBEHHOH HW3MEHYHMBOCTU
H. 1. BaBunosa

[IpakTrueckoe 3ansitue Ne5

Pemenne 3amad Ha OMpeaACICHUC BEPOATHOCTU BO3HHMKHOBCHHA HACJICACTBCHHBIX IIPHU3HAKOB IIPpH
Ppa3JIMYHLIX THUIIAX B3aUMOJCUCTBUS T CHOB, COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka uenoBeka

Coneprxanue yueOHOro MaTepuasa

I'enetnka uyenoBeka. Kapuwortunm  demoBeka. OCHOBHBIE  METOABl TCHETUKH  YEJIOBEKA:
TCHEAIOTUYCCKHA,  OJM3HELOBBIA,  IUTOICHETHUYECKUH,  OMOXUMHUYECKUH,  MOJCKYJISPHO-
reHetnueckuii. CoOBpeMEHHOE OMNpeNeleHHWEe TEeHOTHIA: IOJIHOTEHOMHOE  CEKBEHHPOBAHHE,
TCHOTHIIUPOBaHKE, B TOM uucie ¢ nomoineto [II[P-anamu3a. HacnemctBeHHble 3a0oseBaHuUs
YeJoBeKa: IreHHble 00Jie3HW, OOJIE3HH C HACJIEIACTBEHHOW MPEapacHojOkKEHHOCTBIO, XPOMOCOMHBIE
Oone3nn. CoMaTHUeCKWe W TeHepaTuBHbIC MyTanuu. CTBOJIOBbIE KJICTKU. [IpUHIMIIBI 3I0pPOBOTO
oOpa3a KW3HHU, AWATHOCTUKH, NPOPWIAKTHKH U JICUCHUS TeHETHYECKUX Ooje3Hedl. Menuko-
TCHETHYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITUHCKON TEHETHKH B MPEIOTBPAIICHUH U JICUCHUN
TCHETHYECKUX 3a00JIeBaHUN YeTI0BEKa

[IpakTuueckoe 3anstue Neb

«CocTaBlieHIE U aHAIN3 POOOCITOBHEBIX YCJIOBCKA»

Pa3zgen 6. DBoJIOIHOH

Has1 OHoJIOrus

Tema 6.1.
OBOJIIOIMOHHAS
Teopus
U €€ MECTO
B OMOIOTHU

Conepxanue yueOHOro MaTepuasa

IIpennocslIku BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOPUM. OBOJIOLMOHHAS TEOpPUS M €€ MECTO B
Ouosioruu. BnusHue 3BOIIOIMOHHON TEOPUM Ha pa3BUTHE OMOJIOTMM U IpYruX Hayk. CBUIETENbCTBA
sBosroMU. IlaneoHTONOrMUECKHE: MOCIIE0BATEILHOCTD MOSIBICHNS BHUJOB B IaJ€OHTOJIOTMYECKOU
JIETOTMCH, Tiepexoaubie (opmbl. buoreorpaduueckue: cxoacTBo W pasznuuue ¢ayH u  ¢iop
MaTepUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Ppa3Iuyusi AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJOTHUYHBIC, PYIUMEHTApHBIC
OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH M
OCHOBHBIX METa0OJIMUYECKUX MyTeH y BCEX KUBBIX OPraHU3MOB.

OpomorinonHas Teopust Y. JlapBuHa. [Ipeanocsiiky BOSHUKHOBEHUS JapBUHHU3MA. [[BHOKYIIME CHIIBI
9BOJIOIMKM BHIOB 10 JlapBuHY (M30BITOYHOE pPA3MHOXKEHUE IIPU OTPAHUYEHHOCTH PECYPCOB,
HeompeaesréHHasi U3MEHYUBOCTbh, 60pb0a 3a CyNIECTBOBAaHHUE, ECTECTBEHHBIH 0TOOD)

Tema 6.2.
Mukpo3BoIIOIH
Tema 6.3.

Copep:xxanue yueOHOro MaTepuana

Cunrernueckas Teopus sBositonnu (CTI) u e€ ocHOBHbIE nonoxkeHus. Mukpoa3sotonus. [lonynsanus
KaK €JJMHULA BUJIA U YBOJIIOLIUH.

OK 01, OK 02,
OK 04
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Makpo3Bosronus

JBwxkynme cuibl  ((PaKTOpBI)IBOMIONMM  BHIOB B TNpUpoae. MyTalMOHHBIA Mporecc U
KOMOMHATUBHASI U3MEHUMBOCTH. [lomymnsimoHHble BOTHBI U Apeiid reHoB. M3omsanus U MHUTpaius.
EcrectBennblii oTO0p — HampaBmsrommii  (akrop sBomonuud. DOpMBI  €CTECTBEHHOTO OTOOpA.
[IprcnocoOaeHHOCT, OpPraHU3MOB KaK pe3ylbTaT »dBOMIONMH. [IpuMmepsl mpucnocoOIeHuit y
opranu3MoB. Apomopdo3sl 1 uanoaganTanuu. Bun u Bunoodpazosanue. Kpurepun Buga. OCHOBHBIE
(dbopMbI BI1000pa3oBaHus: reorpaguueckoe, IKOJIOTHIeCcKoe

MakposBonroriust.  Dopmbl  dBomONMHU:  (puIeTHYECKas,  IUBEPreHTHAs, KOHBEPIEeHTHasd,
napajuiensHas. HeoOpaTuMocTh SBONIOIHIH

[TpakTrueckoe 3aHsTue (Ha BHIOOp npemnoaaBaTesisi) No7

«CpaBHEeHHE BUIO0B IO MOP(POIOTHYECKOMY KPUTEPHUIO»
i «Onucanyue NpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapakTepay

Pa3nen 7. Bo3HNKHOBeHMe U pa3BUTHE JKM3HU Ha 3emJie

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HH
Tema 7.2.
Cucrema
OpraHU4eCcKOro Mupa.
[Ipoucxoxnenue
YyelIoBeKa —
aHTPOIIOTCHE3

Copep:xanue yueOHOro MaTepuaa

JloHayuyHbIe TIPEACTABJICHUS O 3apOXKJACHUM *XU3HHU. HayuHble TUMOTE3bl BOSHUKHOBEHUS KU3HU Ha
3emiie: abWoreHe3 W MaHCHEPMHUs. XUMHUYEcKas HBOMONUA. AOHOTEHHBIH CHHTE3 OpraHHYECKHX
BELIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XHMHUYECKON 3SBOJIOIMH.
Havaneneie stansl 6uonorundeckoii ssomonuu. ['unoreza PHK- mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME MpOTOKIETKH. [lepBble kieTkn M ux sBojtouus. DopmupoBaHue
OCHOBHBIX TPYTII KUBBIX OPIaHU3MOB.

PazButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas U MpOTEpO30MCKast 3PHI.
[laneosoiickags spa u e€ mEpHOAbl: KEeMOPUNCKHM, OPAOBUKCKHUM, CUIYPHHCKHH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIM, NepMCKHUil. Me3o3olickas opa U €€ NEepHOJbl: TPUACOBBIA, FOPCKUN, MEJIOBOM.
Kaiino3zoiickast apa u €€ nepuo/ibl: MajJeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOTCHOBBI.

Cucrema OpraHMYeCKOro MHMpa Kak OTpa)keHHe 3BOJOLHUU. OCHOBHBIE CHCTEMAaTHYECKHE IPYMIIbI
OpraHu3MoB. XapaKTEepUCTHUKA KIMMAaTa U TeoJOorudeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PACTHTEIBHOTO U KUBOTHOTO MUpPA. ApoMop(ho3bl y pacTCHHIA U KUBOTHBIX. [losiBIICHNE, pacBeT U
BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

OBononMs uyenoBeKa. AHTPONOJIOTHs KaK Hayka. Pa3BuTue mnpeicTaBieHUN O NPOUCXOXKIECHUU
yenoBeka. MeTolbl HM3yueHus aHTpororeHeza. CXOACTBa M pa3Wyus 4YeNOBeKa U >KUBOTHBIX.
CucremaTdeckoe TIIOJIOXKECHHE deloBeka. JIBwkymme cuiibl  ((akTopbl)  aHTPOIOTeHe3a.
HacnencTtBenHass W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIIeCTBEHHBIM 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAMI TpyJa, MBIIIJICHUE, PEUb

Tema 7.3.

Cojnepkanrie yq4eOHOro MaTepuaia

OK 01, OK 02,
OK 04
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OCHOBHBIE CTagUNA
SBOJIIOIMH YeT0BEKA

OcHOBHbBIE CTaJMM U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTpajonuTeku, YemoBek ymenslid, YUemosek
npsAMoxoiaun, Yenosek HeaHIepranbCkui, YUenoBek pa3yMHbIA COBpeMeHHOro tumna. Haxomku
HCKONAaEMbIX OCTAHKOB, BPEMs CYIIECTBOBAHUS, 00JIaCTh PACIPOCTPaHEHUsI, 00BbEM T'OJIOBHOTO MO3Ta,
o0pa3 KHU3HH, OPYIUSL.

UYenoseueckne pacel. OCHOBHBIE OOJBIIME pachl: €BpOMEOWAHas (€Bpaswiickas), HErpo-
aBCTPAJIOUIHAS (3KBaTOpHaNbHAs), MOHT'0JIOUIHAsS (a3marcko-aMepuKaHCKas). Yeprsl
MIPUCTIOCOOTIEHHOCTH MpPEJICTaBUTENIEH UYEIOBEUECKUX PAac K YCJIOBUSM cyllecTBOBaHUA. EQMHCTBO
JesioBedeckux pac. Kpuruka pacuzma

[TpakTrueckoe 3ansTue (Ha BIOOp npernoaaBaTesisi) No8

«Bpems 1 myTu pacceneHus 4enoBeKa 10 MIAHETE»
win «lIprcnoco6iieHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM cpenbl. BiusiHue reorpadguueckoit cpezsl
Ha MOP(OJIOTHIO U PU3HOJIOTHIO YETIOBEKa»

Paszgea 8. Opranusmsl

U OKPY’KAIoIIasi cpeaa

Tema 8.1. ConeprxkaHue y4eOHOro MaTepuaia
Okosnorus OKkoslorusi Kak Hayka. 3aJaud M pasJesibl SKOJOTHU. MeTolbl SKOJIOTMYECKHX HCCIIeT0BaHUM.
kak Hayka. Cpespl | DKOJIOrHYECKOe MUPOBO33PEHUE COBPEMEHHOTO 4enoBeka. Cpeapl OOMTaHMS OPraHW3MOB: BOJHASI,
KU3HU. HA3eMHO-BO3/IyIIIHAs, MOYBEHHAs, BHYTPHOPraHU3MEHHas!. DKoJorn4yeckue (akTopBHl.
OKOJIOTUYECKHE Knaccudpukanus sxojmormueckux (PakTopoB: abMOTHYECKHE, OMOTHYECKWE U aHTPOIIOTCHHEIE.
(bakTopsl JlelicTBUE SKOJIOTHYECKUX (PaKTOPOB Ha OpraHu3Mbl.AOnoTHYeckHe (haKTOphl: CBET, TEMIepaTypa,
BIakHOCTh. PoToneproan3m. Ilpucrocolnenuss opraHu3MoB K JIEHCTBHIO aOMOTHUYECKUX (PaKTOPOB.
buonornueckne putmbl. buotnueckue ¢dakropel. Buapl OMOTHYECKMX ~ B3aMMOJEHCTBHIA: OK 01, OK 02,
KOHKYpPEHIIMs, XHUIIHUYeCTBO. [lapasutusM, MyTyains3M, KOMMEHCaJu3M (KBapTHUPAHCTBO, OK 04, OK 07
HaxJeOHMYECTBO), aMEHCAIU3M, HeHTpanu3M. 3HaueHue OUOTHYECKHUX B3aMMOJACUCTBUM Uis
CYIIECTBOBAHUS OPTaHU3MOB B IMIPUPOTHBIX COOOIIECTBAX
Tema 8.2. Copepxanue yueOHOro MaTepuana
DKOJIOTHYECKHE DKOJIOTHYECKHE XapaKTepUCTUKU mMomyisuuu. OCHOBHbBIE TOKa3aTeNU TMOMYJSIUU: YHCIEHHOCTb,
XapaKTePUCTHKH IUIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanus. /JMHaMUKa YUCIIEHHOCTH MOIYJISIUN U
MOIYJISAIUN e€ peryJsanus
[IpakTuueckoe 3anarue Ne9
«[Toncyér MIIOTHOCTH NONYJISLMMA Pa3HbIX BUIOB PACTCHUI»
Pa3nen 9. CooluiecTBa M 3K0JI0rHYECKHE CHCTEMBI OK 01, OK 02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa OK 04, OK 07
CoobuectBa CoobmiecTBO OpraHu3MoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BUAOBas, NPOCTPAHCTBEHHAS, MK 1.1
OpraHU3MOB, Tpouueckas (numesas). Buapl-noMuHaHThl. CBsI3U B OMOIIEHO3E.
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9KOCHCTEMbI

Okonornyeckue  cuUcteMbl  (dkocuctembl). [loHatme 00 9SKocucreMe U OMOTreoleHO3e.
@OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCUCTEMBI: NMPOIYLEHThI, KOHCYMEHTBI, peayleHTbl. Kpyropopot
BELIECTB U MMOTOK YHEPIHM B FKocucTeMe. Tpoduueckue (MUIIeBble) ypoBHU SKocUcTeMbl. [Iuiessie
nenu U cetd. OCHOBHBIE IIOKAa3aTeNU SKOCHCTEMBI: OMoMacca, MNPOAYKIHSA. OKOJIOTHYECKHE
MUPAMUJIBI:  TPOAYKIMM, UHUCIEHHOCTH, Ouomaccsl. CBOWCTBa 3KOCHUCTEM: YCTOWYMBOCTb,
camoperyJsinus, pazsutue. Cykueccus

Tema 9.2.
IIpuponusie
3KOCHCTEMBI

Coneprxkanne y4eOHOro MaTepuasa

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€p. DKOCUCTEMA XBOWHOTO WJIM IUPOKOJIUCTBEHHOTIO
jeca. AHTPOTNOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buosormdeckoe u
XO34WCTBEHHOE 3HAUEHHE arpo3KocUCTeM U ypOoskocucteM. buopasznoobpasue kak ¢akTop
ycToWunBoCcTH 3KocucTeM. CoxpaHeHre OMOJIOTHYEcCKOro pazHoo0pasus Ha 3emiie

Tema 9.3.
buocdepa —
rodaapHas

IKOCcHCTEMA 3eMITH

Conepkanue yueOHOTo MaTepuasa

VYuenue B. U. Bepnanckoro o Omocdepe. I'panuibl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO U ero GpyHKuu. OcobeHHOCTH Orochepsl Kak II00albHOM 3KOCHUCTEMBI. [[lnHamMudeckoe
paBHOBecue W oOparHas cBsi3b B Onocepe. KpyroBopoTsl BEemeCTB U OMOTCOXUMHUYECKUE IUKIIBI
2JIEMEHTOB (yIJIepo/a, a30ta). 30HaIbHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIIIH

Tema 9.4. IIpodeccnoHaibHO OPMEHTHPOBAHHOE COlepPKaHMe (COePsKaHue MPUKJIATHOTO MOTYJIsI)
Bnusiaue YenoseyectBo B Ounocepe 3emmu. AHTponoreHHole wu3MeHeHHs B Ouocdepe. I['moGanbHbIe
aHTPOIOTECHHBIX sKosoruueckue mpodbiemsbl. CocyliecTBOBaHME HpuUpoAbl U yenoBeuecTBa. CoxpaHeHHe
(akTOpOB Ha OnopazHo00pa3usi Kak OCHOBa yCTOHUMBOCTH Omocdepbl. OCHOBAa palMOHAIBHOTO YIPABICHUS
ouochepy IPUPOIHBIMH PECYpCcaMy U UX UCNONb30BaHue. JIOCTHKEHHs OMOJIOTHU M OXpaHa IPUPOAbI
[IpakTuueckoe 3ansTue (Ha BbIOOp npenoganaTesis) Nel(
«OTX0/BI IPOU3BOACTBAY
W «DKOJIOTHYECKUE aCMIEKTHI TPOPECCHOHATBHOMN NEATETHHOCTI
i «IIpodunakrTruka npodeccnoHaIbHBIX 32007IEBaHUI
i «BrusiHEe TPON3BOICTBEHHBIX ()aKTOPOB HA OPTaHM3M YEJIOBEKA»
Tema 9.5. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJeP:KaHue (coepKaHne NPUKJIATHOTO MOIYJIsl)
Bnusiaue conpaibHO-
KOIOLIUECKIX 310poBbe U ero cocTaBiisitonre. @aKTOPbI, MOJIOKUTENFHO U OTPHUIIATEIBHO BIUSIONIME HA OPTaHU3M

(haxkTOpOB Ha
3]I0pOBbE YETOBEKA

yenoBeka. [IpobiaemMa TeXHOTeHHBIX BO3ACHCTBHUI Ha 340pPOBbE UEIOBEKA (JIEKTPOMArHUTHBIE MOJI,
ObITOBast XMMMSI, M30BITOUHBIE WIyMBl, paguanus W T.I.). AJanTalus opraHu3Ma 4YelloBeKa K
¢dakTopam okpysxatomei cpeabl. [lpunnunsl GopMupoBaHus 370pOBbECOEPETAIONIETO MOBEICHUS.
dusznyeckas akTUBHOCTD U 3710pOBbe. broxuMuueckne aceKThl paliioHaIbHOIO MUTaHUS

Pazgea 10. Cesexkuusi OpraHnu3sMoB, OCHOBbI OMOTEXHOJIOT UM

OK 01, OK 02,
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Tewma 10.1. Conepxanue yaeOHOro MaTepuaa
Cenexuus Cenexuus Kak HayKa U IIpoLecc. 3apoxAeHUE celeKuun 1 fomectukanys. Yuenue H. M. Basunosa o
KaK HayKa U IIPOLECC | LEHTpPax MHOrooOpa3usi U IPOUCXOXKACHUSA KYJIbTYpHBIX pacTeHUi. LleHTpbl mHpoucxoxaeHus
Tema 10.2. JOMalIHUX XKUBOTHBIX. CopT, nopoaa, mramm. COBpeMEHHbIE METOIBI CeleKIU. MaccoBbIi
OCHOBBI U UWHIUBUIYAIbHBIA OTOOpPHI B CEJEKIMM pacTeHWH U SKUBOTHBIX. OICHKAa HKCTephepa.
OMOTEXHOJIOTUN bauskoponcTBeHHOE CKpemuBaHue — MHOpUAMHT. Yunctass nauHus. CKpelMBaHUE YHCTHIX JIMHHM.
I'erepo3uc, win rubpunHas cuna. HeponactBeHHoe ckpemuBanue — aytOopuausr. OtnanéHHas
rubpuauzanus u e€ ycnexu. MckyccTBEeHHbBIM MyTareHe3 M MoJlydeHue MOJIMIUIONI0B. JlocTikenus
CEJIEKIIMM PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB
broTexHon0rus Kak OTpacipb MpOU3BOACTBA. [ eHHAsl MHXKeHepus. DTarnbl CO3JaHus PeKOMOMHAHTHON
JHK wu TpancreHHbix opraHu3sMoB. Kierounas  wuHxkeHepus. KieTouHble  KyJbTYpBI.
MUKpOKIIOHAIBHOE pa3MHOXKCHHE pacTeHui. Knonuposanue BBICOKOIIPOAYKTHBHBIX OK 04, OK 07
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTndeckue npodiemel. MO — renernuecku IIK 1.1
MOJU(HUIMPOBAHHBIE OPTaHU3MbI
Tema 10.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHMe (COePsKaHUe PUKJIATHOTO MOTYJIs)
buorexnonorun OCHOBHBIE HANpaBJICHUS COBPEMEHHOM OHMOTEXHOJIOTUH B NPO(PECCHOHATBHON JeATeNIbHOCTH
B JKM3HM U npodeccuu | yenoBeka. MeToapl OHOTeXHONOruH. OOBEKTHl OHOTEXHOJIOTMH. JTHKA OHMOTEXHOJIOIMYECKUX
U TEHEeTHYECKUX HKCHepuMeHTOB. [IpaBmiia moucka W aHaimm3a OMO3KOJIOTMYECKONH HH(POpMAaLuu
U3 Ppa3WYHBIX HCTOYHUKOB (HayuyHas M Yy4yeOHO-Hay4yHas JHUTepaTypa, CpeICcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
[IpakTrueckoe 3ansitue Nel |
Keticel Ha aHanu3 uH(pOpPMAIMKM O HAYYHBIX JOCTH)KEHHUSX B O0JACTH T€HETHYECKHX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHIA.
3amuTa Keica: IpeICTaBICHHE Pe3yIbTaTOB PeIlIeHUs KEHCOB (BBICTYIUICHUE C MPE3eHTAIUEH )
Pa3zgen 11. Penrenue KeidcoB B 00J1aCTH OMOTEXHOJIOT M
Tema 11.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE COeP:KaHMeE (CONep:KaHNe MPHKJIAJTHOTO MOLYJIsI)
burorexnonornu Pa3BuTHEe NMpPOMBIIUICHHON OMOTEXHOJOTHI U ee MPUMEHEHHE B JKU3HM YeJIOBEeKa, MOUCK U aHaJH3
B MPOMBIIIUICHHOCTH. | ppdopmManny 13 pa3IMYHBIX HCTOYHHMKOB (HaydHas M y4eOHO-HaydHas IJIHTEparypa, CpelcTBa OK 01. OK 02
CoumanpHo- MaccoBoi nH(popmaluu, cetb UHTepHET U apyrue). ITHYEeCKUEe aCleKThl pa3BUTUS OMOTEXHOIOTUN U OK 0 4’ OK 07’
STHICCKUC aCHCKTRL | npumenenne ux B ’KU3HU 4eJI0BEKa, HOHCK HK, 11
OuoTeXHONOT . U aHanu3 MHOOpPMAallMU U3 pa3IU4YHbIX HCTOYHMKOB (HayyHas U y4yeOHO-HayuHas JUTEpaTypa,
Buorexuonornn cpeactBa MaccoBoil mH(popMmamuu, cetb VHTepHer m apyrume). PasButume OHOTEXHOJOTHH C
1 TCXHHUCCKUC MPUMEHEHHEM TEeXHUYECKHX cucteM (OuommkeHnepusi, OuomHpopMaTuka, OHOHHMKA) H HX
CUCTEMBI

IMPUMCHCHHUC B )KM3HU YCJIOBCKA, ITOMCK M aHAJIM3 I/IH(l)OpMaHI/II/I M3 pa3JIMYHBIX HCTOYHHUKOB (Haquas[
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1 y4eOHO-Hay4Has JIUTEpaTypa, CPEACTBA MACCOBOM MHpOpManuu, ceTh IHTEpHET u ApyTrHe)

[IpakTuueckue 3ausatus Nel2 2
Keiicbl Ha anHanu3 uHbopManuu 00 ATHUECKHX acleKTax pa3BUTUS OMOTEXHOJOTud (10 MHUHH-
rpymnmiam).
3amuTa Keica: npecTaBlIeHUue pe3yIbTaTOB PELICHNUs KeHCOB (BBICTYIUICHHE C TIPe3eHTalnel )
IIpomexyTouHas arrecTauus (quddepeHIMPOBAHHBIN 3a4eT)
Bcero: 52
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5. YCJOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YUYEBHOM JTUCIUILIUHBI

TpeboBanuss K MUHMMAJTBHOMY MaTePHATbHO-TEXHUYECKOMY 00ecrieyeHHIo
Peanuzanus nporpaMMel npeameTa TpedyeT Han4yus yueOHoro kabuHeTa o01ieo0pa3oBaTeIbHbIX
JMCLIUTUIAH; JTa00paTopuii HEe PEAYCMOTPEHO.
O6opynoBaHue yueOHOTO KaOUHETa!
- Y4eOHBbIE CTOJIBI;
- pabouee MecTO MpernoiaBaTes;
- KOMIUIEKT y4eOHO-HATJISTHBIX TIOCOOHH MO JUCIUTUINHE;
- pa3IaTouHBIM MaTepuar.
TexHuueckue cpencTra 00y4eHus:
- MOOWJIBHBII MYJIbTUMEIUHHBINA KOMIUIEKC: TPOEKTOP, IKpaH, HOYTOYK.

Nudopmanuonnoe odecnevyenne 00y4eHust

OcCHOBHBIC HCTOYHUKH
Jns mpenonasareneit

1. [Taceunuk B. B., Kamenckuii A.A., PyonioB A.M. u npyrue; noa penakmnueit Ilaceunnka B.B.
buonorus. 10 knacesl. AkunonepHoe oduectBo «M3narensctBo «IIpocBemenue», 2025
2. [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u nap. /Ilox pen. Ilaceunuka B.B. buonorus.

O6mass Owosorus. 11 xmacc (6a30BBI  ypoBeHB). AKIMOHEpHOE oO0mecTBo «M3maTenbecTBO
«ITpocsemennen, 2025

3. Buonorust mous : yueOHMK ansi cpenHero mnpodeccuonantbHoro obpasosanus / 0. B. Kopsrum,
H. B. Kopsiruna, A. H. Apedses, E. I'. KynukoBa. — Mocksa : U3marensctBo FOpaiit, 2026. — 415 ¢. —
(ITpodeccnonansnoe obpazoBanue). — ISBN 978-5-534-14407-9. — Tekct : SIEKTpOHHBIA //
O6pazoBarenbHas mnatdopma FOpaiir [caitt]. — URL: https://urait.ru/bcode/588681

4. Jlarmukasi, T. B. buonorus. Tectsl : yueOHUK ISt cCpeaHET0 MPodhecCHOHANBHOTO 00pa3oBaHUs /
T. B. Jlanumkas. — Mocksa : M3gatensctBo  [Opaiir, 2025. — 40c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr : anexrponHsiid / OOpa3oBaTtensHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/567611

i cTyaeHTOB

1. Ilaceunux B. B., Kamenckuii A.A., Pybnos A.M. u npyrue; non penakuueit Ilaceunuka B.B.
buonorus. 10 kimaccel. AknmonepHoe o6mectBo «M3marenseTBo «lIpocBemenney, 2025

2. Tlaceunuk B.B., Kamenckuiit A.A., PyonoB A.M. u ap. /Tlox pen. [Taceunuka B.B. buonorus. O6mas
6uonorus. 11 kmacc (0a30BbIif ypoBeHb). AknnoHepHoe o0miecTBo «M3narensctBo «IIpocBemenue»,
2025

3. buomorus moyB: ydeOHMK Ui cpenHero mnpodeccruoHanbHoro obpaszosanus/ FO. B. Kopsarus,
H. B. Kopsaruna, A. H. Ape¢ses, E.I'. KynukoBa. — Mocksa : M3znarensctBo IOpaiit, 2026. —
415 c.— (IIpodeccuonanpHoe oOpaszoBanme). — ISBN 978-5-534-14407-9. —  Tekct
anekTpoHHbIH // O6pa3oBatensHas wiardgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/588681

4. Jlamuukas, T. B. buonorusa. Tectsl : yueOHHUK sl cpemHero NMpodecCHOoHaTbHOTO 00pa3oBaHUs /
T. B. Jlannukas. — MockBa : WznatensctBo HOpaiit, 2025. — 40c.— (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : »anextpoHHsld // OOpa3oBaTenbHas
iatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567611

I[OHOJ'IH]/ITC.TIBHI)IC HCTOYHHUKH

Jns mpenogasareneit
https://resh.edu.ru/ Poccutickas s5ekTpoHHas IIKOA.
https://multiring.ru/ [Topran S0P (3nexTpoHHBIE 00pa30BaTEIILHBIC PECYPCHI) U OMOIMOTEKa OECIIIIaTHBIX
PYCCKHUX DJIEKTPOHHBIX 00pa30BaTEIBHBIX MPOTPAMM.
https://www.sbio.info/Bcst Guonorus


https://urait.ru/bcode/588681
https://urait.ru/bcode/588681

http://bio.clow.ru/ bruonorus amis mMKOILHIKOB

https://www.yaklass.ru/p/biologia IludpoBoii o6pazoBaTenbHblil pecypc «Skmace»
http://www.biodat.ru - BioDat: nHpopMannoHHO-aHAIUTHYECKUH callT 0 mpupoae Poccun u sxonorun
http://learnbiology.narod.ru - M3y4gaem 6mnosoruto

s cTyaeHTOB
https://resh.edu.ru/ Poccuiickast 31eKTpoHHAs IIKOJIA.
https://multiring.ru/ [Toptan S0P (anexTpoHHBIE 00pa30oBaTeNbHbIE PECYPChl) U OMOINOTeKa OeCIIaTHBIX
PYCCKHUX DJIEKTPOHHBIX 00pa30BaTEIbHBIX MPOTPAMM.
https://www.sbio.info/Bcst Ononorus
http://bio.clow.ru/ bruonorus amis mMKOILHIKOB
https://www.yaklass.ru/p/biologia Iludposoii o6pazoBaTenbHbIil pecypc «Skmace»
http://www.biodat.ru - BioDat: nHpopMannoHHO-aHAIUTHYECKUH caliT 0 mpupoae Poccun u sxonorun
http://learnbiology.narod.ru - M3y4gaem 6uosoruto

4. KOHTPOJIb M OlIEeHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTe/IbHOMN 1M CHUIITTUHbBI

KOHTpOHB H OIl€HKa pPE3yJIbTaTOB OCBOCHUA O6H_[606p330BaTeJIBHOI71 JUCHUITIIMHBI
PaCKpBIBAOTCA YCPE3 AUCHUINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJIICHHBIC Ha (I)OpMI/IpOBaHI/Ie O6IJ_II/IX )51
HpO(l)eCCI/IOHaJIBHLIX KOMIIETEHITUN 110 pasaciiaM U TeMaM COACPKaHUA yqe6H0ro MaTtcpurajia.

Ob6mas/npodeccuonanbHast Pa3znen/Tema Tun OLICHOYHBIX
KOMMEeTeHIUsI MeponpusTUs

OK 01. Bsibupare cnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcy>kaeHHE 11O BOIIPOCAM
penieHus 3agaq | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | IeKuun

poheCcCHOHATTLHOM 8.1, 8.2, 9.1-9.3, Pa3paboTka riioccapus

ACATENBHOCTH MPUMEHHTENBHO | g 41y /e 9 5TT-o/c, 10.1, 3amnonHeHne  CpPaBHUTEIBHBIX
K Pa3IMYHbIM KOHTEKCTaM 10.2, 10.3-0/c, 11.1T1-0/c FTraGJmu

€CTHUpPOBaHHE
YeTHBI onpoc
JIUKTaHT Ha HCHOJIb30BaHUE
apryMEHTOB, OHMOJIOTHYECKOMH
TEPMHHOJIOTHH U CUMBOJIUKH
NupuBunyansHas
camocTosTeNbHas paboTa
[IpencraBinenue  pe3ynabTaToB
MPaKTHYECKUX paboT
KontpomnsHbie paboThl
3aiuTa TBOPUECKUX paboT

Brinmonnenne 3aJaHuN
MIPOMEKYTOYHOHN aTTECTAIIUN
OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKYCCHS IO
COBPEMECHHBIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpoOcaM JIEKIHH
IIOHUCKaA, aHaJIu3a 71 _7_3, 8.1 , 8.2, 9.1_9.3’ Pa3pa60TKa MEHTaIbHOMU
u bopua MHTEPUPETALHH | g 4y o /e, 9.5M-o/c, 10.1, ]I;apTZI B (13\41/1}:/1 rg)znnaz
nHpopMaIuu, BIIIOJIHEHUE U 3QIUT
u b nH(pOpMaIMOHHBIC 10.2, 10.31I-0/c, 11.11I-0/c 1a00paTOPHBIX padoT
TEXHOJIOTMH JIJIS1 BBIIOJIHCHHS [IpencraBneHne pe3yiabTaToOB
3a7a4 npodeccuoHaIbHON MPAKTUYECKHUX PabOT
JEATCIbHOCTH [IpencraBneHue yCTHBIX

COOOIIICHUH C Mpe3eHTaIUEH,
MOATOTOBJICHHBIX IO MTEPEYHIO
HCTOYHHKOB,
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PEKOMCHAOBAHHBIX
IIpCroaaBaTCJIcM

OK 04. Db dexTrBHO
B3aUMO/ICHICTBOBATh u
paboratb B

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,

OO6cyxIeHre Mo Bompocam
JIEKIIUNA

KOJUICKTHBE W | @ | 8.2 9.1-93 HpeJICTaBJ'IeHI/Ie PE3YJIbTATOB

KOMAaH/IE 9 4Tl-o/c. 9 .5M-o/c. 10.1. | MPAKTHYECKHX pabot
. b . 2 9 3 6
10.2, 10.3M-0/c, 11.1TT-o/c | ~ e TROPHCCRIX pabot

OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cy>xeHue no Bonpocam
COXpPaHCHHIO OKpyXaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TeKuuu
Cpellbl, PECYpCcoCOEpeReHno, | 7173 81 82. 9.1-93. | Paspaborka rioccapus
PUMCHSTh SHAHHS | g 4y /e, 9.5M-ofc, 10.1, 3anoJIHEHUE  CPAaBHUTEIIbHBIX
00 A3MEHEHUH KJIMMarTa, 10.2. 10 3To/c. 11. 1o/ TabIUI]
TPUHIUITBL OepeKITMBOTO & 102076, L1 E0/C T Tectupoanne
MIPOU3BOJICTBA, 3¢ dexTUBHO VYcTHBI# onpoc
JIEUCTBOBATH JIMKTaHT Ha WCIOJIb30BaHUE

B tlpe3BI>I‘18,I‘/'IHI:.IX CUTyalusx

apryMeHTOB, OHOJOrHYeCKOH
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBunyansHas
camocTosiTeNnbHas paboTa
IIpencraBnenue  pe3yibTaToOB
MPAaKTUYECKUX padboOT
KonTtpomnbHbie paboThI

3amuTa TBOpUYECKUX paboT
Brinonnenue 3aganuit
MPOMEKYTOYHOM aTTECTALIMU

TIK 1.1. Ocy1iecTBisITh
npodeccruoHaIbHOe
TOJIKOBAaHHWE HOPM IpaBa

IT-o/c

22




	ОДОБРЕНА
	ПЦК дисциплин математического и общего
	естественнонаучного цикла
	Протокол № 10 от 21 мая 2026г.
	1. Общая характеристика примерной рабочей программы общеобразовательной дисциплины «Биология»
	5. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Информационное обеспечение обучения

	4. Контроль и оценка результатов освоения общеобразовательной дисциплины

