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Paboyas nporpamma yueonou aucruruinabl OJ1.12 buonorus paspaboTaHna Ha OCHOBE:

-  @enepadbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHIApTa CPEeIHEro  OOIIero
obpazoBanus (nanee ®I'OC COO), yTBepKaACHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS M HAYKH
P® or 17 mas 2012 roma Ne 413 ¢ m3meHeHusIME 1 JonIoTHEHUSIME OT 29 nexadpst 2014 r., 31 nexabps
2015 ., 29 urons 2017 r., 12.08.2022 r. [Tpuka3z Ne732;

- denepanbHOTrO roCy/AapCTBEHHOIO 00pa30BaTeNLHOTO cTaHAapTa CpeIHero
npodeccuonanpbHoro odpazoanus (manee PI'OC CIIO) mo mpodeccun 23.01.09 ITomomrHUK
MalIMHKUCTA (TI0 BUJaM MOJBUKHOIO COCTaBa KEJIE3HOJOPOKHOTO TPACIIOPTa) ;

- @enepanbHON 00pa30BaTEIBLHON MPOTPaMMBbI CpelHero oodmero odopasoBanus (aanee — DOII
COO), yreepxxaennoii [Ipukazom munmcrepcrsa npocsenienus PO or 18.05.2023 r. Ne 370;

- ®enepanpHOIi paboueii mporpammel o yueoHou aucuumnuie O/1.12 buonorus;

- PaGoueii nporpammel Bociutanus I'BIIOY MO UTTpuC;

- Y4eOHoro 1j1aHa 1o npogeccuu;

- ¢ yuerom [IpumepHoil mporpammbl 001eoOpa3oBaTenbHOM yueOHOM aucuuruinael OJ1.12
buonorus mist npodeccnonansHeIX 00pa3oBaTenbHbIX opranusaiuii (Pekomennosannoit ®I'bOY 110
Wuctutyt passutus mnpodeccuonansHoro odbpazoBanus» (PI'BOY «UPIIO»), yTBepkIeHHOH Ha
3acenqanuu  CoBeTa M0 OIIGHKE COJEpKaHUS M KadecTBa NPUMEPHBIX pabodux MporpaMm
0011e06pazoBaTeIbHOTO U connaabHO-ryManuTapHoro ukiaoB CIIO, IIpotokon Ne 14 ot 30 HOsOps
2022 1.).

SAsnserca vactero OITOIT mo npodeccun 23.01.09 IMomonHUK MamyHUCTA (IO BUAAM TOJIBHKHOTO
COCTaBa >KEJIE3HOJOPOKHOTO TPACTIOPTA)

Pa3pabotuuk:
VBanoBa "'anuna HukonaeBHa, npenogaBaTeb XUMUH BBICIICH KBAIN(UKAIIMOHHON KaTETOPUH

Paccmotpena u ogoOpena Ha 3aceganuu 1K
[TpoTokon Ne 9

oT «26» mas 2025 .
[Ipencenarens ALK




COJAEP)KAHUE

MACHOPT ITIPOT'PAMMBI YUEBHOM JTAUCHUTLJINHBI
CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCITATLTAHBI

YCIOBHS  PEAJIMBAIIMM  ITPOT'PAMMBI
YYEBHOU AN CLHUIIJINHBI

KOHTPOJIb W OHLEHKA PE3YJbTATOB
OCBOEHUAYYEBHOU JUCIIUIIJIMHBbI



1. MACIOPT IPOT'PAMMbI YYEFHOM T CIHUILIANHBI
2.1.MecTo TMCUMILUIMHBI B CTPYKTYype 00pa3oBaTeibHoii mporpammsel CITIO

OobmeobOpazoBatenbHas mucuuiuimaa OJ[.12 buomorusi m3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOro IjaHa OCHOBHOM mpodeccuoHaabHON 00pa3zoBaTeIbHOMN
MPOTPaMMBI TIOATOTOBKH KBAIM(UIMPOBaHHBIX padounx, ciyxammx (OIIOIT IMIKPC) na Gaze
OCHOBHOro oOmiero ob6pazoBanus mno mnpodeccun 23.01.09 Ilomomuuk MamuHHCTa (IO BHIAM
MOJIBU’KHOTO COCTaBa )KEJIE3HOI0POKHOIO TPACIIOpPTa).

Tpynoemkocts nuctumianabl OJ1.12 buonorus Ha 6a30BoM ypoBHE cocTaBisieT 53 yaca.

[IpodeccroHabHO-OPUEHTUPOBAHHOE COJEPKAHUE peaTU3yeTcs B MPHUKIAJIHOM MOIYJIe
(paznen 5 “buonorus B )kuU3HK”) A BceX mpodeccuil Ha MaTepuane KeicoB, CBA3aHHBIX C aHAIN30M
nH(pOpMaIMK O Pa3BUTHHU U MPUMEHEHUH OMOTEXHOJIOTUHI IO OTpaciIsIM OyayIiei mpodeccunoHaibHON
AesTeIbHOCTH oOywaromuxcsa. Kpome Ttoro, mnpodeccruoHaabHO-OPUEHTUPOBAHHOE —COJIEpIKaHHE
YUYUTBIBACTCS B paznuenie 4 “OKoyorws’”’ TPHU BBIMOJTHEHUU JIA0OPATOPHBIX M MPAKTHUECKUX pPadoT,
CBSI3aHHBIX ¢ Oyay1eil mpodeccuoHaNbHOM NesITeTbHOCTHIO 00YYatOLTHXCS.

1.2. lletn 1 mu1aHMpyeMble pe3yJIbTAThl 0CBOCHHS TUCHHUILINHBI:

Heas: ¢opmupoBaHHe Yy CTYAEGHTOB TMPEACTABICHUS O CTPYKTYPHO-(YHKIHMOHAIBHOM
OpraHM3aIiH )KUBBIX CHCTEM PA3HOI'0 PaHra Kak OCHOBbI PUHATHUS PEIICHUN B OTHOLIEHUH OOBEKTOB
YKUBOM MPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYAIIUsAX.

3axaumn:

1) copmupoBaTh HOHUMaHKUE CTPOSHUSI, MHOTO00Opa3Hsi 1 OCOOCHHOCTEN KUBBIX CUCTEM Pa3HOT'O
YPOBHSI OpTraHU3allMM, 3aKOHOMEPHOCTEH MpOoTeKaHHs OWOJIOIMYECKHUX IPOLECCOB U SBICHUN B
OKpY’Kalollel cpeze, LEJIOCTHOM HAayyHOW KapTUHBI MHUpA, B3aUMOCBS3M W B3aUMO3aBHCHMOCTH
€CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHUS ONPECNATh XHUBbIE OOBEKTHI B NPUPOAE; NMPOBOJUTH HAOIIONEHUS 32
HKOCUCTEMaMH JJisl BBISIBJICHHSI €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHUH, MHTEePIpPEeTUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHININX OHOJOTHYECKHX SKCIEPUMEHTAIBHBIX
MCCIICZIOBAaHUM C COOJI0OJICHUEM MPaBMII O€30MaCHOT0 0OpaIIeHus ¢ 00BEKTaMU U 000py10BaHHEM;

4) pa3BUTh YMEHHUS HCIOIb30BaTh MH(GOPMAIHMIO OMOIOTUYECKOr0 XapaKTepa M3 pa3iNuHbIX
MCTOYHUKOB,;

5) copMupoBaTh YMEHHUS POrHO3UPOBATH MOCTIEACTBUSA CBOCH JAEATEILHOCTH IO OTHOIICHHIO K
OKpYKaoIIel cpelie, COOCTBEHHOMY 3JI0POBBI0; OOOCHOBBIBATH M COOIOAATh MEPHI MPOPUITAKTHKU
3a00JIeBaHUH.

6) cdopMUpoOBaTh MOHUMAHKE 3HAYUMOCTH JTIOCTHKEHUN OMOJIOTMYECKON HAYKU U TEXHOJIOTUH B
MPAKTUYECKON JESATENIbHOCTH YeJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHl.



1.2.2. Ilnanupyemble pe3yJabTAThl 0CBOEHHs 0011e00pa3oBaTebHOI AUCHUILIUHBI B c00TBETCTBHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Konx wm HammeHoBaHHe

HnaﬂﬂpyeMue pe3yJabTaThbl 0CBOCHUSA TUCHUIIMHBI

¢opmupyemsbIx
KOMIIeTEeH Ui O6mue! JucuunInHaApHbIE?
OK 01. Beibupars | B yacTu TpynoBoro BocnuTaHus: c(hOpMHIPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTHH B CHCTEME HAYTHOTO
CIOCO0BI peuicHus 3agad | - TOTOBHOCTb K TPYAYy, OCO3HAHUC HEHHOCTHU MAaCcTCPCTBA, prILOJ'lIO6I/Ie; 3HAHHUS, CI)yHKHHOHaHBHOﬁ IPaMOTHOCTH YyelloBeKa JUISl  PELLEHUs
npodeccnoHaIbHOM - FOTOBHOCTb K aKTHBHOH JEATENLHOCTH TEXHONOTMYECKOH H COUMANBHON | yynpenppix mpobem;
JIeSITEIbHOCTH HalpaBJICHHOCTH,  CIOCOOHOCTh  WHHWIMHMPOBAaTh, IUIAHMPOBAaTh U

c(OPMHUPOBAHHOCTH YMEHUSI PACKPBIBATH CO/IEPKAHIE OCHOBOIOIATAIOIIINX
MPUMEHUTEIBHO K | CAMOCTOSITENIHO BBITONHATH TAKYIO AEATENLHOCTH;

Ppa3JIMIHbIM KOHTEKCTaAM

- HHTEpeC K pa3InyHbIM chepaM mpodecCHOHATBHOM NeITeTbHOCTH,
OBtageHre YHUBEPCAIBHBIMU YICOHBIMHU MO3HABATEIBHBIMH JCHCTBUSMHE:
a) 6a30BbIe JOTHYECKHUE AeiCTBUA:

- CaMOCTOSITEIbHO (HOPMYJIHPOBATh U aKTyaTM3HPOBATh MPOOICMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIICCTBCHHBIN MPU3HAK MM OCHOBAHUS I CPABHCHUS,
KiIaccu(puKay 1 0000IIEHHS;

- ONpeNeNITh IENU ACATSIBFHOCTH, 33[aBaTh MapaMEeTPhl U KPUTEPUU HX
JOCTUKEHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U MPOTHBOPECUYUS B PacCMaTPHBAEMBIX
SIBJICHUAX,

- BHOCHTHh KOPPEKTUBHI B IEATEIBHOCTH, OIICHUBATH COOTBETCTBUE
pe3yJIbTATOB LEJISIM, OLICHUBATh PUCKU TOCIICCTBUMN ICATCILHOCTH;

- pa3BUBATh KpPEAaTHBHOE MBIIICHHE MIPH PELICHUH KU3HEHHBIX Tpo0ieM
0) 6a30BBIE HCCIEAOBATEIbCKIE TeHCTBHA:

- BJaIeTh HaBBHIKAMH  y4eOHO-MCCIENOBATENbCKONH U
JeSITETPHOCTH, HABBIKAMHU pa3pelIeHus mpooIiem;

- BBIABJIATDH HpI/I‘II/IHHO-CHeZ[CTBeHHI)Ie CBJ3HU U aKTyaJ'II/BI/IpOBaTI) 33}13.‘-1}/,
BBIBUTATb TUIOTE3y €€ PpCIICHWS, HaXOIUTh AapryMEeHTHl IS
JIOKa3aTeNIbCTBA CBOMX YTBEPIKIICHHIA, 33JaBaTh MapaMeTpbl U KPUTCPUH
pEIICHNUS;

- QHANM3UPOBATh IIOJIYYCHHBIC B XOJC pCIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

TPOEKTHOM

OMOJIOTMYECKUX TEPMUHOB M IOHATHH: >KM3Hb, KIETKA, TKaHb, OpraH,
OpTaHU3M, MOYJIAIMSI, OKOCHCTeMa, OWOoIeHo3, oOunocdepa;
MeTabonm3M (0OMEH BEIIeCTB W MpPEBpamieHWe HHEPTHH), TOMEOocTa3
(camoperymsanus), OmocwHTe3 OenKa, CTPYKTYpHAs OpPTaHU3aIHs JKHBBIX
CHCTEM,  JHCKPETHOCTb,  CaMOpETYJIALHs,

BHJI,

CaMOBOCIIPOM3BE/ICHNE
(penpoaykuus), HACIEACTBEHHOCTb, M3MEHYHBOCTb, HHEPrO3aBUCHMOCTD,
POCT U pa3BUTHUE, YPOBHEBAS OPraHU3aLNs;

chopMHUPOBAHHOCTH YMEHHS PACKPBIBATH COACPIKAHUE OCHOBOIIOJIATAOLINX
Teopu U XPOMOCOMHOH,
MYTallOHHOH, SBOJIIOIMOHHOM, TPOMCXOXKACHUS KI3HN 1 YETOBEKa;
c(OpPMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh OCHOBOITOJIATAIOIIHE
O6unonornyeckne 3akoHbI 1 3akoHOMepHOCTH (I'. Menaemns, T. Moprana, H.11.

OHOJIOTHYCCKUX TUIIOTE3:  KJIETOYHOM,

Baswmnosa, D. I'exkens, . Miomnepa, K. bapa), rpaHuiis! uX mpuMeHUMOCTH
K )KUBBIM CUCTCMaM,

npuoOpeTeHre
MO3HAHMS, MCIOIb3YEMbIX B OMOJIOTHM: HAOJIOACHUS U OIMCAHUS KHUBBIX
MIPOBEICHUS

ONBITA INPUMEHEHHS OCHOBHBIX METOJIOB HAy4YHOI'O
CHCTEM, TMPOIECCOB W  SIBICHMI; OpraHM3aluu u
OMOIOTMYECKOTO 3KCHEPHMEHTA, BBIABIKEHHUS THUIIOTE3,
MEXIYy  HCCIEIyeMbIMH  BEIMYMHAMH,
MOJTy4EHHBIX PE3yIbTaTOB U ()OPMYIUPOBAHHS BEIBOJIOB C HCIIOJIb30BAHUEM
HAy4YHBIX OHATHHA, TEOPUI U 3aKOHOB;

BBISABJICHUA

3aBUCHMOCTH 00BSICHEHUS

! Vka3bIBaroTCs IMYHOCTHBIE M METAaNpeaMETHBIE pe3ynbrathl u3 ®TOC COO (B mocnenneit pepakmun ot 12.08.2022), hopmupyembie 0611e06pa3oBaTeIbHON JUCIUTUTHHOIN

2 [luctunIMHapHbIE (TIPeAMETHBIE) PE3ybTaThl yKa3bIBAKOTCA B COOTBETCTBUH ¢ MX TepedreM Bo ®I'OC COO (B mocnennei pefakmuu ot 12.08.2022)




- YMeTh MIEPEHOCUTH 3HAHUS B MTO3HABATEIEHYIO M MPAKTHYECKYIO O0JIacTH
KHU3HCACATCIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX obacTeii;

- BBIJIBUT'aTh HOBBIE UJIEH, NIPEIaraTb OPUTHHAJIBHBIE MOAXO0/bI U PELLICHHUS;
- CIIOCOOHOCTh HMX WCIIOJNB30BaHHA B IT03HABATENIHLHONM W COLIMAIILHON
TIPaKTUKE

chOpMHUPOBAHHOCTH YMEHUS BBIACIATH CYIIECTBEHHbBIC IPH3HAKH BUPYCOB,
KJIETOK IIPOKAPHOT M JYKAapUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OMOT€OIIEHO30B ¥ SKOCHCTEM; 0COOEHHOCTH IIPOLIECCOB
oOMEeHa BELIECTB M IIPEBPALICHUs JHEPrUM B KIETKe, (orocuHTE3a,
IUIACTHYECKOT0 M SHEPreTHYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Mel03a,
OIUTOJJOTBOPEHYS, PA3BUTUS U PA3MHOKEHHUS, NHANBHIYaIbHOTO PA3BUTHS
oprann3Ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
oTOOopa, BUI000pa30BaHMWsA, MPHUCIOCOOICHHOCTH OPTaHW3MOB K Cpese
OOHTaHWS, BIMAHIA KOMIIOHCHTOB SKOCHCTEM, aHTPOIIOTCHHBIX H3MECHEHU I
B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M IPEBpAICHUE
SHeprum B 6uocdepe;

chOpMHUPOBAHHOCTh YMEHHS peIIaTh OHOJOTHYECKHE 331adH, COCTABIISATDH
TEHOTHITHYECKHE CXEMbI CKPCIIMBAHMS I PAa3HBIX THIIOB HACIICIOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMbI IIEPEHOCA BELIECTB U SHEPTUH
B DKOCHCTEeMax (IIeTH MUTaHUS, TUIIEBBIC CETH )

OK 02. HWcnons3oBars

COBPEMEHHBIE ~ CpEICTBa
IOHCKA,  aHaU3a |
MHTEPIIPETannuu
nH(popManuu u
nH(POPMALIMOHHBIE
TEXHOJIOTUU JUIst
BBINOJTHEHHS 3a1a4
npodeccnoHaIbHON
JIeITeILHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHMUS:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKA M OOIICCTBEHHOH IPAaKTUKH, OCHOBAHHOTO Ha
Juanore KyJnbTyp, CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHPE;

- COBEPIUEHCTBOBAHUE SA3bIKOBOM U UUTATENIbCKON KYJbTYPhI KaK CPEICTBA
B3aMMOJICHCTBHS MEXTY JIIObMH 1 TIO3HAHUS MUPa;

- OCO3HAaHUE LIEHHOCTU HAy4YHOI JeITeIbHOCTH, TOTOBHOCTH OCYILECTBIISAThH
MIPOCKTHYIO M MCCIIEA0BATENBCKYIO NEATENLHOCTh HHAWBUAYaIbHO U B
rpyIme;

OBnazieHne YHUBEPCATbHBIMY yIEOHBIMHU ITO3HABATECIBHBIMU JICHCTBUSMU:
B) pa6oTa ¢ nHpopManueii:

- BJIAJCTh HABBIKAMH MOJydYeHHs HH(GOPMAIMM U3 HCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh ITOUCK, aHAJIN3, CUCTEMATH3alNI0 1
HHTEPIIPETalnIO HHPOPMAIMY Pa3InYHBIX BUIOB U (OpM MpecTaBleHHUS;
- co3maBaTh TEKCTHl B DAa3IMYHBIX (hOpMaTax C y4eTOM Ha3HAuCHUS
WHpOpMAIMKM ¥ 1IEJICBOM ayIUTOpHH, BBIOMpas ONTUMAaJbHYIO (opmy
MIPEACTABIICHNUS U BU3YyaIN3allly;

- OLICHUBATh JIOCTOBEPHOCTD, JIETHTUMHOCTHh HH(OPMAIIUH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKHM HOpPMaM;

- HCIIONb30BaTh CpelNCTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B peicHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OPraHM3allMOHHBIX 337a4 C COOJIIOZIeHHEM TpeOOBaHUII SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcocOepexeHus, INpaBOBBIX U
STHYECKUX HOPM, HOPM WH(POPMAIIMOHHONW 0€30aCHOCTH;

c(OPMHUPOBAHHOCTh yMEHHMH KPUTHYECKH OLEHHMBATh HH(MOPMAIHIO
OUOJIOrMYECKOr0 COACPIKAHNS, BKIIOYAIOLIYIO [ICEBIOHAYYHBIC 3HAHUS U3
Pa3MYHBIX HCTOYHHMKOB (CpEACTBA MaccoBOM HH(pOpMalUM, Hay4dHO-
MONYJISIPHBIE  MaTEpUalibl); HMHTEPIPETHPOBATH STHYECKUE  ACIIEKThI
COBPEMEHHBIX HCCIICIOBAHUH B OHOJIOTMH, MEAMIUHE, OMOTEXHOJIOI'HH;
paccMmarpuBarh IJI00aJIbHBIE YKOJIOTHYECKHE MPOOIEMBbl COBPEMEHHOCTH,
(hopMHpOBaTh IO OTHOLICHUIO K HUM COOCTBEHHYIO IMO3HIINIO;

c(OPMHUPOBAHHOCTh yMEHHMH CO31aBaTh COOCTBEHHBIE NHCHMEHHBIE W
yCTHBIE COOOIIEHHS Ha OCHOBE OWOJOIMYECKOH WHQpOpMAlMU U3
HECKOJIbKUX MCTOYHHMKOB, 'PaMOTHO HCIIOJIb30BaTh MOHSTUHHBIN anmapar

OMOJIOTHH




- BJaJACTb HaBbIKaMM pacCliO3HABAHUSA U I/IH(I)OpMaL[I/II/I,

UH(pOpMaLMOHHOHN 6€30I1aCHOCTH JIMYHOCTH

3alIUThI

OK 04. DddexruBHo
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH e

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETIBHOCTH U CAMOOIPEAEICHHUIO;
-OBJIQICHNE HABBIKAMH  y4eOHO-HMCCIICIOBATENLCKOM, IPOEKTHOH U
COLMAIBHOM JIeATEeIbHOCTH;

OsiraieHNe YyHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JICHCTBHAMU:

0) coBMecTHAs 1eATEJIbHOCTD !

- TOHUMAaTb H  HCIOJIb30BATh
WHIUBUyanbHON paboTHI;

- IHIpUHUMATb [N COBMECTHOM JACATCIIBHOCTU, OPraHU30BbIBATH U
KOOpDAMHUPOBAaTh JEHCTBUSA IO €€ JOCTHXKEHHIO: COCTaBIATH IIIaH
JeWCTBUH, pacrpeieNaTh PoJIM C Y4eTOM MHEHUH YJaCTHHKOB 0OCYKIaTh
Ppe3ybTaThl COBMECTHOH pabOTHI;

- KOOpAMHHMPOBaTb ¥ BBINOJHATH pPabOTy B YCJIOBUSIX pEaIbHOTrO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aHMOJICHCTBHS;

- OCYHIECTBIATH IMO3UTHBHOE CTPATErTMUYECKOE IOBEACHUE B PA3IUYHBIX
CUTYyaludX, MMPOABIATh TBOPUYECTBO U Boo6pa>1<eHne, 6I>ITI) WHHUIIUATUBHBIM

OsniiaiecHNe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH JCHCTBUAMU:

) NpuHSATHE ce0sl U IPYTHX JIIO/Ie:

- INPUHHMAaTh MOTHBBI M apryMeHTBl JAPYIHX IJIIOAEeHd @pH aHaluse
pe3yJIbTaToOB AEATENbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTHUX JIFOAEH Ha OMNOKH;

- pPa3BHBaTh CIIOCOOHOCTH ITOHMMATh MUP C O3UIIMH JIPYTOro YesIoBEKa

MPEeUMYIECTBA  KOMAaHIHOW U

NpuoOpeTeHne OmbITa NPUMEHEHHSI OCHOBHBIX METOJOB HAy4HOI'O
MO3HAHMS, MCIIOIb3YEMbIX B OMOJIOTHH: HAOJIIOACHUSI W OIMCAHUS KUBBIX
CHUCTEM, TIPOLECCOB U  SBJIEHHWH; OpraHu3allud U  IPOBEJCHUS
OMONIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIDKCHUS THUIIOTE3, BBIIBICHUA
3aBUCHMOCTH  MEXKAy  HCCICAYEeMbIMH  BEIMYMHAMH,  OOBSICHCHHMS
MOJTyYCHHBIX PE3yIbTATOB M (OPMYINPOBAHHS BBIBOJIOB C HCIIOJIBE30BAaHUEM
HAay4YHBIX [TOHSTHH, TEOPUIl U 3aKOHOB

OK 07. CogpeiictBoBarhb
COXpaHEHHIO

OKpYy KaroIen Cpepl,
pecypcocOepereHuto,
MPUMEHSATh 3HAaHUS 00
W3MCHCHUH KJIMMaTa,
MPUHIUIE OepexXINBOTO
MPOU3BOJICTBA,
a¢dekTuBHO
JIeiCTBOBATh B
Ype3BbIYAHBIX
CUTYAIHSIX

B 06s1acTH 3K0/I0TH4€CKOT0 BOCIIMTAHUS:

- c(hopMUPOBAaHHOCTH SKOJIOTHYECKOW KyNbTyphl, NOHUMAHUE BIHSHUSI
COLMATbHO-9KOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHPOJHOH U
COLIMAILHOM CpeJibl, OCO3HAHHE TIO0ATLHOIO XapakKTepa SKOJOTHYECKUX
mpobIeMm;

- IUTAaHUPOBAHHE M OCYIIECTBICHHE JCUCTBUU B OKpYXKaIOIIEH cpele Ha
OCHOBE 3HaHMS 1eJIel YCTONYMBOTO pa3BUTHS YEJIOBEYECTRA;

AKTUBHOE HETIPHUATUE ICHCTBHMN, MPHUHOCSIUX BPEI OKPYKAIOIICH Cpee;

- YMEHHUE NPOrHO3UPOBATH He6J’[aFOHpI/IHTHBIC 3KOJIOTHYECKUE ITOCIICACTBUS
MPEIIPUHIMAEMBIX JISHCTBUMN, IPEIOTBPALIATh UX;

- paciliupCHUC OIIbITA ACATCIbHOCTH IKOJIOTHYECKON HalpaBJICHHOCTH,

- OBIQJICHUC HABBIKAMH yYEOHO-HCCIICAOBATEILCKONW, TIPOEKTHOH W
COLMAILHOM JICITEIBHOCTU

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHATh IIOJMyYEHHbIC 3HAHUA Ul
00BsICHEHUSI OWOJIOTHYECKUX MPOIIECCOB U SBICHUHM, I NPUHATHA
MPaKTHYECKUX PEIICHUH B IOBCEIHEBHOM XHM3HM C IIETBI0 OOECIICUCHHMS
0e30MacHOCTH  CBOET0 3I0POBbS U 370POBbS OKPYXKAIOIIMX JIFOJEH,
coOroAeHMsI 30pOBOTO 00pasa XU3HHW, HOPM TPaMOTHOTO TMOBEACHUS B
OKpyXalolmed  IpUpOJHOH  cpene;  HNOHMMaHHWE  HEOOXOAMMOCTH
HCTIONB30BAHUS JIOCTHIKEHUH COBPEMEHHON OMOJIOTHH U OHOTEXHOJOTMH
JUIA PAlMOHATIBHOTO IPUPOIOIOIB30BAHHUS




Hanpagsiienust BOCIIUTATEJIbHOM padorsl 00pa3oBarTe/IbHOIO
yUpe:KaeHus:

Mopnyns 1 I'paskgaHCKO-TIATPHOTHYECKOE

Monyis 2 IIpodeccnonalibHO-OpueHTHpYIoIIee (pa3BUTHE Kapbepbl)
Monyns 3 Dxonorugeckoe

Monyne 4 CiopTHBHOE ¥ 3[J0pOBbecOeperaromiee

Monyns 5 CTyaeHdeckoe caMoyTpaBiIeHIe

Moayns 6 KynerypHO-TBOpUECKOe

Monyine 7 busnec-opuenTupytoliee (MOIOJSKHOE NPeAPUHUMATEIBCTBO)




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JAUCIHUILIAHBI

2.1. O0beM JMCHHUILIHHBI U BU/IbI y4eOHOH padoThl

Bun yueoHoii padoThl

O0BeM B yacax

O0BeM 00pa3oBaTebHOI NPOrpaMMBbl M CIUIIIHHBI 55
B T.4.

OCHOBHOE coep:KaHHe 53
B T. 4.:

TEOpeTHYeCcKoe 00yUeHHe 34
MPaKTUYECKHUE 3aHATHUSA 7
nabopaTOpPHBIE 3aHATHUS 11
ITpakTHKO — OPUCHTUPYEMBIC 3AHATUS 6
NI1 2
IIpome:kyTounas atTecrauus B popme 1udpdepenuupopanHoro 3a4éra B I cemectpe | 1




2.2. TemaTnueckuii 1aH U cofep:kanue yueOHou qucnuniannabl O/1.12 Buonorus

®opmupyembie
Obne OK, IIK
HaumenoBanne M peasyempre
Conep:xanue yueOHOro MaTepuasa, 1adopaTopHblie U NPaKTHYecKHe PadoThl, CAMOCTOSITe/IbHAS PadoTa 00yUyarouxcst MOIYJIH
pa3aesioB U TeM yaco N
B pabouei
NpOrpaMMmsblI
Bocrmr|amm
1 cemecTp 53
Paspea 1. KineTka — CTPYKTYPHO-(DYHKIMOHAJIBHAS eIMHULA KUBOI'0
Tema 1. Conep:xaHue yue0HOro MaTepuaia 2
buoaorus Kak | 1.2 BuoJjorusi Kak HayKa.
HayKa. Kusbie Bronorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHHMYECKUMH W JPYTMMH €CTECTBEHHBIMH HayKaMH, OK-1
CHCTEMBI H ux ¢bunocodueit, ITUKON, SCTETUKON U MpaBoM. Poitb Ononoruu B GOPMUPOBAHHKM COBPEMCHHOM HAydHON KapTHHBI Mupa. | 2 OK-2
Opranusanus. Cucrema OMOIOTMYECKUX HAYK. Monyns 1
Metoapl TMO3HAHUS JKUBOW MPHUPOALI (HAOMIOACHUE, OKCIICPUMEHT, OMHCAHUEC, H3MEPEHUE, KIaCCHU(pUKAIINS,
MOJIETTMPOBAHNE, CTATHCTHYECKas: 00pabOTKA JAHHBIX).
CoaepxxaHue y4eOHOI0 MaTepuaja 2
3-4 /Kussble cucreMsbl (0HOCHCTEMBI) KAK NpPeAMeT U3ydeHusl OO0 HH. 1 OK-1
Tema 2. Kunnie OTu4re )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI. OK-2
CHCTEMBI M HX CgoiicTBa OHOCHCTEM M UX pazHOOOpasue. YPOBHH OPTaHHU3ALMH OMOCHUCTEM: MOJEKYISPHBIH, KICTOUHbIH, TKaHEBbIH,
OpraHu3aLHmsI. OpraHU3MEHHBIH, MOMYNISIHOHHO-BUI0BOH, IKOCHCTEMHBIH (OMOreoleHOTHYECK ), OMOC(EpHBIH.
IIpakTnuyeckas padora Ne 1. «Mcnoab30BaHue Pa3JTHYHBIX METOOB NPH U3yYeHUH OHOIOTHYECKHX 00bLEKTOBY. 1
Conep:xanue y4e0HOro MaTepuaa 4
5-6 XuMHYECKH COCTAB U CTPOEHHE KJIETKHU.
XUMHYECKUN COCTaB KIETKA. XHMHUUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHThl. Bona M MuHepalbHbIE
BemecTa. DyHKIINH BOABI 1 MUHEPAIBHBIX BEIIECTB B KiIeTke. [lomepkanie ocMOTHYECKOTO OaaHca.
Benku. CoctaB u ctpoeHue 0eIKOB. AMUHOKHUCIIOTHI - MOHOMEpHI OeikoB. He3aMeHnMble 1 3aMeHHMBble aMUHOKHUCIIOTEI.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPHl OCIKOBOM MOJIEKYNbl (TIEpBUYHAs, BTOpPHYHAs, TPETUYHAs U
YeTBEPTUYHAS CTPYKTYypa). XMMHUUYeCcKue cBOHCTBa OenkoB. bruonorndeckue pyHKIMN OEITKOB.
Tema 3. depmenTsl - Ouonorudyeckue karanuzatopbl. CTpoeHHe (GepMeHTa: aKTHUBHBIA LIEHTP, CyOCTpaTHasi CHeUU(pUIHOCTS. 1
Xumuueckuii cocraB KodepmenTsl. Butamubl. OTanuns GepMeHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. OK-2
U CTPOeHHe KJIETKH. VYreBonpl: MOHOCaxapupl (TNIIOKO3a, pru0d03a M e30KkcuprO03a), Aucaxapuibl (caxaposa, JIaKT03a) U MOoJIUCcaxapHbl M 1
(kpaxmai, IIMKOTEeH, IeJUTI0NI03a). bruonornyeckue GyHKIMN yIIIEBOIOB. ORyIe
Jlunuaer: Tpurmunepuast, Gocdonunuabl, crepounsl. [napodunsHo-ruapodoOHbIe cBolcTBa. bronornyeckne GyHkmn
munuaoB. CpaBHEHHE YIIICBOIOB, OEIIKOB 1 JIMMHIOB KaK HICTOYHUKOB YHEPTHH.
Hyknennossie xucnorsr: IHK n PHK. Hyxneoruast - MoHOMepbl HykiIenHOBBIX KucIOT. Ctpoenue u ¢pynkunu JTHK.
Crpoenne u Gpyakiun PHK. Bugst PHK. AT®: ctpoerne u GpyHKImH.
JlaGopaTopHasi padora Ne 1. «M3yueHUue KATATUTHYECKOH aKTUBHOCTH (epMeHTOB (HA MpHUMepe aMHJIA3bl MU 1

KaTraja3bl)».




7-8

Crtpoenne u pyHKuun kjaeTkn. O0MeH BelllecTB M NPeBpallleHne JHepruu B KieTke. Kinerounas Teopusi crpoeHus
OPraHHU3MOB.

Hutomorus - Hayka o kierke. KierogHast Teopusi - mpuMep B3anUMOJCHCTBUS MAEH W (PAKTOB B HAYYHOM IIO3HAHHH.
Mertoab! n3yueHHs KIETKH.

Krnerka kak neiocTHas skuBas cuctema. O01me npru3HaKy KJIeTOK: 3aMKHYyTas Hapy)kHast MeMOpana, mosnekynsl JIHK kak
TeHETUYECKHUH amnmapar, CHCTeMa CHHTe3a OernKa.

Tumsl KJIETOK: SyKapHoTHdecKas U npokapuorndeckas. OcoOeHHOCTH CTpOeHHs MpoKapuoTuieckon kinetku. Knerounas
crerka Oakrepuil. CTpoeHHE 3yKapHOTHUECKOH KieTkn. OCHOBHBIE OTIMYUS PACTUTENBHON, )KMBOTHOW W TPHOHOMN
KIIETKU.

IToBepXHOCTHBIE CTPYKTYPHI KIETOK - KIETOYHAs] CTCHKA, MIMKOKAIHKC, X (yHKiuH. [lnasmaruueckas memOpana, eé
cBoiictBa U (ynkiuu. Lluroruasma u e€ opraHounsl. OnxHoMeMOpanHble opraHouasl kietku: JI1C, anmapar [onbmky,
nu30coMbl. [ToyaBTOHOMHBIE OPraHOUABI KJIETKHU: MUTOXOHJPUH, IUTaCTU B [IporcxoxkaeHne MUTOXOHIPUN U TIACTH].
Bunp niactun. HememOpanHble opraHou/pl KJIETKH: pUOOCOMBI, KIETOUHBIN LIEHTP, HEHTPUOIH, PECHIUYKH, XI'YTHKH.
OyHKIIUY OPraHOUIOB KIETKHU. BKiroueHus.

SAnpo - perymatopHslii HeHTp kieTkn. CTpoeHme snpa: sijaepHas 000JO0dYKa, KapHOIUIa3Ma, XPOMAaTHH, SIPBIIIKO.
XpomocoMbl. TpaHCIIOPT BEIECTB B KIETKE.

JlaGopaTopHas padora Ne2 «3yyeHne cTpoeHHs KJIETOK PACTeHHIl, JKUBOTHBIX H 0aAKTEpPHIi 0 MUKPOCKOIIOM HA
TOTOBBIX MUKPONPeNaparax u UX ONUCAHHE».

OK-1
OK-2
Monyns 1

CoaepxaHue y4eGHOro MaTepuaJa

Tema 4.
KuzHeneaTeILHOCT
b KJIETKH

9-10

KusHeesATeIbLHOCTH KJIETKH.

OOMeH BeIIecTB, WM METa00JIM3M. ACCUMIIALIUS (TUIACTUYECKUH 0OMEH) U IMCCUMMIISILINS (SHEPreTHUECKUH 0OMEH) -
JIBE CTOPOHBI EAMHOTO mpouecca Merabonm3ma. Pomb 3aKOHOB COXpaHEHHs BELIECTB W 3HEPIUH B IOHMMaHUHU
Merabonu3ma. Turbsl oOMeHa BemiecTB: aBTOTpPOGHBIH U rereporpodHusiii. Ponb ¢depMeHTOB B 0OMEHE BELIECTB U
npeBparieHiy dHeprun B kietke. dorocuHTe3. CBeroBas U TeMHOBas (asbl (orocuHTesa. Peakiuu (orocunresa.
O exTnBHOCTL PoTOCHHTE3a. 3HAUEeHHE (POTOCHHTE3A JUTS )KU3HHU Ha 3emie. BimsHue ycioBuii cpepl Ha GOTOCHHTE3
U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTHBHOCTH Y KYJIBTYPHBIX pacTeHUil. XeMOCHHTE3. XeMOCHHTE3UPYIOLIHE OaKTepHH.
3HaueHne XeMOCHHTE3a [UIS )KU3HH Ha 3emiie. DHepreTudeckuii oOMeH B KieTke. Paciierienne BeIecTB, BbIACICHHE U
aKKyMYJIUPOBaHHE SHEPTUH B KJIETKE. DTalbl SHEpreTHueckoro oomena. [mukomnus. Bpoxenue u ero Bunsl. KucnoponHoe
OKHCIICHHE, WITH KJIeToYHOe apixanue. OxucnurensHoe hocopunmpoanne. DPHeKkTHBHOCTH SHEPTETHUECKOTO 0OMEHa.
Peaxunun marpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzamnus renetndeckoit nHpOpMALUK B KIETKE.
I'eHeTnueckunii ko u ero cBoiicTBa. TpaHckpurmus - Marpudnblii cuaTe3 PHK. Tpancnsus - OmocunTes 6enka. DTamnbl
tpancisiimu. Kognposanue amuHokucior. Poip pubocoM B bnocuHTe3e Oelika.

OK-2
Monyns 4

11-12

HexJieTrounsblie opMbl :KM3HH - BUPYCHI.

Hctopus otkpeitust Bupycos (.M. MBanoBckuit). OcOOCHHOCTH CTPOCHUS M KU3HEHHBIH MK BUPYCOB. bakTepuodarm.
Bone3nn pacreHnii, )KMBOTHBIX W YEIOBEKAa, BBI3BIBAEMbIC BHpycamu. Bupyc mmmyHonmeduimra denoseka (BUY) -
Bo30Oymurens CITN/la. ObparHas TpaHCKpHMIUs, peBepra3a 1 uHterpasa. [IpodunakTrka pacnpocTpaHeHUs! BUPYCHBIX
3a00JIeBaHMIA.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne U pyHKIIUH OPraHU3Ma

CoaepxaHue y4eGHOro MaTepuaja




Tema 5.
Pa3zmHokeHnune "
HHIUBHIYyaJIbHOE
pa3BuTHe
OpPraHu3MoOB.

13-14

®opMbl pa3MHOKEHUS OPTaHNU3MOB.

KrnetouHslii MK, WIM KU3HCHHBIA 1MWK KieTku. WHTepdasa u muto3. [Ipomeccel, mporekaronme B uHTEpdase.
Perummkarus - peakmus marpuuHoro cuaTeza JIHK. Crpoenme xpomocom. XpoMOCOMHBEIM HabOp - KapHOTHIL.
JIMIIouaHbIA W TaIuIOWIHBIA XpOMOCOMHEIC HabOopwl. Xpomaruapl. lluTonmormdeckwe OCHOBBI Pa3sMHOXKCHHUS U
WHIUBUYaIbHOTO Pa3BUTHUS OPraHW3MOB. JleneHue kieTku - muto3. Cramuu muto3a. IIporeccsl, mpoucxoasmme Ha
Pa3HBIX CTAAUSIX MHUTO3a. bronormdeckwii cMpIc MUTO3a. [IporpamMmupyemast THOEIb KICTKH - allOIITO3.

@DopMBI pa3sMHOKEHHS OPraHU3MOB: OecIIoNioe U ToJIoBoe. Buipl 6ecronoro pasMHOXKEHUS: JIeTIeHIe Ha/BOE,
MTOYKOBaHKE OTHO 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BETETATUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €ro 3HaueHue i cenekuuu. [lonoBoe pa3MHOKEHHE, €r0 OTIIMYUS OT OECIIoIoro.

Meiio3. Cragmm wMeiioza. Ilpomecckr, mpomcxomsdmmue Ha cTamusx weios3a. [loBemenme XxpoMocoM B Meio3e.
Kpoccunrosep. bronmorudeckuii cMbICT B 3HAYCHUE Mero3a. ['ameToreHes - mporecce 00pa30BaHUs TOJIOBBIX KICTOK Y
J)KUBOTHBIX. IloNOBBIE JKE€JIE3BI: CEMEHHUKM W SIMUYHHUKHU. 06pa3013aHHe U pa3dBUTHUC TOJOBBIX KIJIETOK - TaMET
(criepMaro3ou, SUIEKIETKa) - crepMaTorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS SHICKICTOK M CIIEPMATO30HMIOB.
OmnonorBopenue. Ilaprenorenes.

JlabopaTtopHas pa6ora Ne 3. «HaluroneHue MHMTO3a B KJIETKAX KOHYMKA KOpelIKAa JIyKa HAa TOTOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTHKO — OpUEHTUPOBaHHOE 3aHATHe. NHAMBUAYaIbHOE Pa3BUTHE OPraHU3MOB (OHTOI€He3).

DOMOpHOHATBFHOE Pa3BUTHE (IMOPHOTEHE3). DTarnbl SMOPHOHATBHOTO Pa3BUTHS Y TTO3BOHOUHBIX KUBOTHBIX: JIPOOJICHUE,
racTpyJsiius, opranoresnes. [locramOpuonansHoe pa3Butre. TUITBI TOCTIMOPUOHAILHOTO PA3BUTHUS: IPSIMOE, HEMPSMOE
(ymumHOUYHOE). BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PaKTOphI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.
Pocrt u pazButHe pacternil. OHTOreHe3 [IBETKOBOIO PACTEHHSI: CTPOSHHE CEMEHH, CTa/IMH PAa3BUTHSL.

JladopaTopuas padora Ne 4. «M3yyeHHne cTpoeHH MOJIOBBIX KJI€TOK HAa TOTOBBIX MHKPOIIpPeNapaTax».

OK-2
Monyns 4

Tema 6.
HacaencrBeHHOCTH
" N3MEHYUBOCThH
OpPraHuU3MoOB.

Conep:xanue yue0HOro MaTepuaia

17-18

Ipeamer u 3aga4uu reHeTukH. OCHOBHBIE TeHETHYECKUE MTOHATHS.

Hcropus pa3BuTHs TeHETHKH. Pojb IUTONOTMM M SMOPHOJIOTHMHM B CTaHOBJIEHWM T€HETHUKH. Bkimaja poccuilckux u
3apyOeKHBIX Y4YEHBIX B pPa3BUTHE TEHETUKH. MeTonsl TEHETHKH (TMOPHIONOTHYECKHH, IMTOT€HETHUECKHH,
MOJIEKYJIIPHO-TEeHETHYeCcKHi). OCHOBHbBIE T€HETHUECKHE MOHATH. | eHeTHUecKass CHMBOJIMKA, UCTIOIb3yeMast B CXeMax
CKpelMBaHUN. 3aKOHOMEPHOCTH HACJIEJOBaHUS IPU3HAKOB, YycTaHOBIeHHBle I. Menngenem. MoHoruGpugHoe
CKpelinBaHue. 3aKoH eAnHO00pa3usi THOPHUIOB MEPBOTO IMOKOJeHUs. [IpaBniio JOMUHHPOBAaHUS. 3aKOH PACIIEIUICHUS
npu3HakoB. ['mnore3a umcrorsl ramer. [lomHoe M HenomHoe noMHuHUpoBaHHE. JMrHOpuaHOE CKpeniBaHHE. 3aKOoH
HE3aBHCHUMOTO HACIEIOBAaHHS MPHU3HAKOB. L{TOreHeTHYeCKnEe OCHOBBI TUTHOPHUIHOTO CKPEUINBaHA. AHAIH3UPYIOIIEe
CKpelirBaHue. VIcronp30BaHME aHAJIM3HMPYIOLIETO CKPEIIMBAHUS Ul OINpeAesieHHus reHotuna ocodu. CuersieHHoe
HaclieloBaHre pu3HakoB. Pabora T. Moprasa 1o clierieHHOMY HaclleIOBaHUIO TeHOB. HapyIieHune criernieHus TeHOB B
pe3ynbTare KpOCCHHIoBepa. XpOMOCOMHAas TEOpHsl HacleICTBEHHOCTU. I[eHeTnmueckue KapTel. leHeTuka mona.
XpOMOCOMHOE OIpeieIeHHUE MToTa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIE U T€TEPOTraMeTHbIE OPTaHU3MBI.
HacnenoBanue NpuU3HAKOB, CHEIUIEHHBIX C TIOJIOM.

JlabopaTopHas padora Ne 5. «M3yyeHue pe3yJbTaTOB MOHOTMOPHMIHOIO M AUTMOPHMIHOIO CKPEeUIMBAHMUA Y
Apo30¢uJibl Ha TOTOBBIX MHKpPOINIpenaparax».

OK-2
Mogysns 1




19-20

JurudpuaHoe ckpemuBaHue. 3aK0H He3aBHCHMOI0 HAcJIe0BAHUS MPU3HAKOB.

[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKpCIIUBAHWS. AHaTU3UpYIOIIee CKpemuBaHue. Vcmons3oBaHue
aHANM3HUPYIOIIETO CKPEIIMBAaHUS IS ONpeneNeHns reHotuna ocobu. CrierieHHoe HacieqoBaHue npu3HakoB. Padora T.
Moprana no CUEMJIEHHOMY HaclelI0BaHUIO0 TeHOB. HapylleHue clemieHuss T'€HOB B pe3yJbTare KPOCCHHIOBEpA.
XpOMOCOMHAsI TEOPHS HACJIECICTBEHHOCTH. [ eHeTHueckne KapThl. | eHeTnka mona. XpoMOCOMHOE OTpe/esieHHe Ioa.
AyTOCOMBI ¥ TIOIIOBBIE XpPOMOCOMEI. [OMOraMeTHBIe M TeTeporaMeTHBIE OpraHM3MBL HacnemoBaHue NPHU3HAKOB,
CILIEIJICHHBIX C ITOJIOM.

JladopaTopHas padora Ne 6. «3yuyenue MoauPUKANMOHHONH U3MEHYHUBOCTH, MOCTPOEHNE BAPUALIMOHHOIO Psiia U
BAPHALMOHHOI KPUBOW».

21-22

Buabl n13MeHYHBOCTH OPraHHU3MOB.

W3menunBoCTh. Buabl M3MeHUMBOCTH: HEHAcHEACTBEHHAss W HacleACTBeHHas. Poib cpeipl B HEHACJeICTBEHHOM
M3MEHYMBOCTH. XapaKTepUCTHKa MOAN(UKAIIMOHHON M3MEHYMBOCTH. BapuarmoHHBIN psSa W BapHallOHHAS KPHBAs.
Hopma peakuuu mnpusHaka. KonuuecTBeHHbIE M KayeCTBEHHbIE NpPU3HAKM M WX HopMa peakiuu. CBoiicTBa
MOTU(PHUKAIMOHHON H3MEHYMBOCTH. HacjaeaCTBeHHas, MM T'€HOTHUIIHYECKas, H3MCHYMBOCTh. KoMOWHATHBHAS
HM3MEHYMBOCTh. Mei03 M IMOJIOBO# Tpolecc - OCHOBA KOMOMHATHBHOW M3MEHYHBOCTH. MyTaIlMOHHAS H3MEHYHBOCTD.
Knaccudukarust MyTaiuii: TeHHbIC, XpOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUYUHBI MyTalui. MyTareHHbIC (haKTOPHI.
3aKOH rOMOJIOTMYECKUX PSIIOB B HacleAcTBeHHON u3menurnBocty H.M. BaBuioBa.

BuesiiepHast HacJaeICTBEHHOCTh U U3MEHYUBOCTD.

JlaGopaTopHasi padora Ne 7. «cAHaJIM3 MyTaluii y AP030(hHJIbI HA TOTOBBIX MHKPOIIpenapaTax».

23-24

I'enernka yesioBeKka.

Kapuorun dvenoBeka. OCHOBHBIE METOIBI TEHETHKU UEIIOBEKAa: I'€HEAJIOTHYECKUH, OMM3HEIOBBIH, INTOTeHETHUECKHH,
OMOXMMHUYECKHH,  MOJEKyJIspHO-reHeTndeckuii.  CoBpeMEHHOE  OlpelesieHHe  TI'eHOTHIA:  I[TOJIHOTEHOMHOE
CEeKBEHHPOBAaHWE, TCHOTHIIMPOBaHWE, B TOM dmcie ¢ mnomomibio [I[P-amammza. HacnenctBenHbIe 3a0o0iieBaHHSA
YeJoBeKa:TeHHbIC OOJIC3HH, Gorne3Hu ¢ HACJIeICTBEHHON MIPEIPaCHONOKEHHOCTBHIO, XPOMOCOMHBIE
6one3nn. Comarnueckue M TeHepaTHBHbie MyTanuu. CTBONOBbIE KIeTKH. [IpHHIMIBI 3710poBOro oOpasza KH3HH,
JMarHOCTUKH, TPO(GMIAKTUKY U JCUECHHS TEHETHIECKIX Oone3Hel. MeIMKO-TeHETHYECKOe KOHCYJIbTHPOBAHHE.
3HaueHre MEAMIMHCKOM I'€HETUKH B IPENIOTBPAILEHUH U JICUCHUU TeHETHYEeCKUX 3a00J1eBaHUI YesloBeKa.

HpaKTI/l‘leCKaﬂ paﬁoTa Ne 2. «CocTaBiieHHe M aHAJIU3 POAOC/IOBHBIX Y€JI0BEKA».

OK-2

Tema 7. Cenexknusi
OpraHu3MoB.
OCHOBBI
OMOTEXHOJIOTHH.

CoaepxxaHue yueGHOI0 MaTepuaja

25-26

Cenexknusi Kak HayKa U mpoIecc.

3apoxmeHne celeKnuH W AomecTtukamusa. Ydenne H.M. BaBuioBa o meHTpax NPOUCXOKIACHHUS W MHOTOOOpa3us
KYJIBTYpHBIX pacTeHuid. [IeHTpBI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COPT, OO/, IITaMM.

CoBpeMeHHBIE METOABI CeNeKIH. MaccoBBIN M HHANBHUAYAIBHBIH OTOOPHI B CENEKIINH PACTCHUH M KUBOTHBIX. OTIeHKa
IKCcTephepa. bau3kopoaCcTBeHHOE CKpenuBanue - UHOpuIuHT. YncTas auaus. CKpelIiBaHue YUCTHIX TUHUA. [eTeposuc,
unu tubOpuaHas cuia. HeponcTBeHHoe ckpemuBaHue - ayropuawHr. OTnanéHHas THOpHIu3anus H €€  YCIeXH.
HckyccTBeHHBI MyTareHe3 W IOMyYeHHWE MOJIHIUIONAOB. J(OCTIDKCHHS CENEKIUU pPACTCHUH, JXUBOTHBIX U
MHKPOOPT'aHHU3MOB.

OK-2
Monynb 4




27-28

BuoTrexHon0rus KaKk oTpacib NPou3BOACTBA.

BuotexHomornss Kak OTpacib NpPOHW3BOACTBA. [CHHAs WHXKCHepHs. JTambl co3maHus pexkomOuHantHOW JIHK wum
TPaHCTEHHBIX opraHn3MoB. Kiterounas mmkenepus. Kitetounsie KynbTypbl. MUKpPOKIIOHATBHOE PAa3MHOKEHHE PACTEHUH.
KnonupoBanue BbICOKOMTPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OpraHu3MOB. DKOJIOTMYECKHE W JTHYECKHE
po6seMbl. MO - reHeTHdYecKr MOTUGBHIIMPOBAHHBIC OPTraHU3MBbI.

IpaxTuyeckas padora Ne 3

Ikekypenst «OCHOBHBIE MeTOAbI U JOCTUKEHHS CeJeKIUH PACTEHUH M )KMBOTHBIX (HA CeJeKIHOHHYH) CTAHUUIO,
ieMeHHY1I0 ¢epMy, COPTOMCTILITATEILHBIH YUACTOK, B TENJIUYHOE X035 CTBO, J1a00paTOPUI0 arpOyHUBEPCUTETA
WJIH HAYYHOTO LEHTPA)».

Paznen 3

. Teopust 3Bo/IIOLMU

Tema
IBOJIOIHOHHAA
omoJsIorus.

8.

CoaepxaHue y4eGHOro MaTepuaJa

29-30

JBomonuoHHas Teopust Y. lapBuna.

[IpennocelIKu BOSHUKHOBEHMS IBONIOLMOHHOM TEOpHH. DBOIIONMOHHAA Teopus M e€ MecTo B Ouonoruu. BrmsHue
SBOJIFOLIMOHHONW TEOPHUH HA Pa3BUTHE OMOJIOTMH M ApPYrux HayK. CBHIETENBCTBA 3BOIIONMH. [lanmeoHTonmormyeckue:
I0CJIEI0OBATELHOCTD ITOSIBJICHUS BU/IOB B MAJICOHTOJIOTMYECKOH JIETONUCH, NiepexonHbie (popmbl. buoreorpaduyeckue:
CXOICTBO W pa3nuuue (ayH U (rIop MaTepUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA U PasIH4Hs SMOPHOHOB
Pa3HbBIX BU/IOB TI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOINYHbIE, aHAJIOTHYHBIC, PYIMMEHTAPHBIE OPTaHbl,
araBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METaOOIMYECKUX
ITyTEeH y BCEX OpraHu3MoB. DBomonnonHast Teopus Y. Jlapsuna. IIpemocsuikn BOSHUKHOBEHHS JapBUHU3MA. J{BIoKy1Ie
CHJIBI DBOJIIOLMYU BHIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOKEHHME IPHU OFPaHMYCHHOCTH PECYPCOB, HeoIlpereiéHHas
HM3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH 0TOOp). CuHTeTMdeckas Teopus spomonuu (CTD) u eé
OCHOBHBIE NOJIOKEHHSI

JlaGopaTopHasi padora Ne 8. «CpaBHeHHe BHAOB 110 MOP()0JIOTHYECKOMY KPUTEPHIO».

31-32

Muxkpo3somonus. Makpo3sBoJonus.

IMomynsanust Kak eqUHUNA BHA U 3BOTIOLUH.

JBmxymmme cuibl ((hakTopbl) SBOMIONUH BUIOB B Mpupoae. MyTallMOHHBIH IpoIiece ¥ KOMOMHATUBHAS N3MEHYHBOCTH.
[omynsmronHple BOMHBI U Apeld reroB. Mzomsmms u murparmst. EcTecTBeHHBIN 0TOOp - HANMpaBISIOMUIN (aKTop
sBomorui. Popmel ectecTBeHHOTO 0TOOpa. [IpHCHOCOOIEHHOCTh OPraHMU3MOB Kak pe3yibTar 3Boironuu. [Ipnmepst
MIPUCIIOCOONIEHHIA Y OpraHn3MoB. ApoMop(h03bl U UANOAAANTAIHH.

Bun u BunoobpaszoBanne. Kpurepun Buma. OcHOBHBIE (OPMBI BUAOOOpPA30BAHUS: TeOrpaduIecKoe, IKOIOTHIECKOE.
MaxkposBomorust. @opMbI SBONIOLIH: ¢unernyeckas, JIMBEPreHTHAs, KOHBEpIeHTHas, napaJiesbHasl.
HeobOparumoctes  sBomtonnu.  IIpomcxoxaeHHME OT  HECNEUMaIM3MpOBAHHBIX  MpenkoB.  IIporpeccupyromas
crenuanu3anys. AJanTuBHAas paguanys.

JlaGopaTopHas padora Ne 9. «Onucanue Npucnoco0JIeHHOCTH OPraHN3Ma U eé OTHOCHTEJIBHOIO0 XapaKTepay».

OK-1;
OK-7
Monyns 3

OK-2;

CoaepxxaHue y4eOHOr0 MaTepuaja




33-34 Bo3nukHOBeHMe U pa3BUTHe KM3HH Ha 3eMule. OK-1
JloHay4HbIE IPE/ICTABIECHHS O 3apOKJICHUH >KU3HHU. Hay4Hble runoTe3sl BOSHUKHOBEHUS J)KU3HH Ha 3emJie: abuoreHes u OK-2
MaHCcTIepMus. XWUMHUYecKas 5SBONMIONUSA. AOHOTEHHBIH CHHTE3 OpPraHWYeCKHX BEHmIECTB W3 HEOPTaHMYECKHX. OK -4
DKCIIEpUMEHTAIFHOE MTOITBEPIKICHIE XUMITUSCKOH SBOFONNH. HadanpHbIE 3Tarbl OMOIOTHYECKOM 3BOMOIUH. [ Hmore3a OK-7
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYpP M BOSHHKHOBEHHE MPOTOKICTKH. [IepBBle KIETKH U UX IBOJIOLHS. Monyns 6
®opmMHupOBaHNE OCHOBHBIX I'PYIIH XXHUBBIX OPTaHH3MOB.
PasButne xxu3Hu Ha 3emute 1o 3pam U nepuoaam. Karapxeit. Apxeiickas u mporepo3oiickas 3psl. [laneosoiickas spa u e€ | 1
MIEPUOIBI: KeMOPHIICKHUN, OPJOBUKCKUH, CHITYpUICKHN, J€BOHCKAN, KAMEHHOYTOJIEHBIN, TIEPMCKAH.
Me3o3oiickas spa U e€ Mmepuojbl: TPUACOBBIH, OpCcKUil, MenoBoil. KaitHo3olickas spa U e€ mepuojbl: MajJeoreHOBbIH,
HEOT¢HOBBIN, aHTPOIIOTCHOBBIN. XapaKTEPUCTHKA KIIMMaTa M T€0JI0THYECKHX MporieccoB. OCHOBHBIE 3Tallbl 3BOJIOINT
PacTHTENBHOTO ¥ )KUBOTHOTO MHpa. ApoMop]o3bl y pacTeHHH M KUBOTHBIX. [TosiBIIeHHE, pacliBeT M BEIMUPAHHE TPYIII
KUBBIX OpraHu3MoB.CHcTeMa OpPraHMYECKOTO MHpPa KaK OTpakeHHE 3BOMIONMUA. OCHOBHBIE CHCTEMAaTHYECKHE I'PYTIIIEI
Tema 9. OpraHU3MOB.
Bo3HukHOBeHHE H IIpakTnyeckas padora Ne 4. «M3yueHne HCKONAeMbIX OCTATKOB PACTEHHUIl M ;KUBOTHBIX B KOJLJIEKIUIX). 1
pa3sBUTHe KU3HM Ha | 35-36 IBOMIONHSA YeJT0BEKA. OK-1
3emue. AHTpomnonorus Kak Hayka. Pa3Butue npeacTaBieHU 0 MPOUCXOXKICHNHN YelI0BeKa. MeTo/bl H3y4eHUsI aHTPOIIOreHe3a. OK-2
CxozcTBa M pa3iuyus 4eJI0BeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOIOKEHNE YETIOBEKa. OK-4
JBmwxymme cuisl (GpakTopsl) aHTpororenesa. HacnencrseHHas M3MEHUYNBOCTh M €CTECTBEHHBIH 0T00p. OOIeCTBEHHBIN > OK-7
0o0pa3 >KM3HHU, M3TOTOBICHHWE OPYIUH TpPyZAa, MbIIIICHHE, pedb. OCHOBHBIE CTaJMM W BETBH JBOJIOIHMU UEIIOBEKA:
aBcTpasionuTeky, YenaoBek ymenbiid, UenoBek mnpsmoxoasmui, YenoBek HeaHAepTalbCKui, YUenoBek pa3yMHBI.
Haxonky mcKomaeMbIX OCTaTKOB, BPEMs CyIIECTBOBAaHHA, 00JIACTh PacIpOCTPaHEHHUs, 00BEM T'OJOBHOTO MO3ra, o0Opa3s
KHU3HH, OPYJIHSL
37-38 YesioBeueckne pachl. OK-1
OcHOBHBIE OOJBIIKE Pachl: eBpOINEoHIHAs (€BpasuiicKas), HETpo-aBcTpajougHas (dPKBATOPHANIbHASI), MOHTOJIOMTHAS 2 OK-2
(a3marcko-aMepukaHckas). UepTbl NPHCIOCOONCHHOCTH  MPEICTABUTENEH  YENOBEYECKMX pac K  YCIOBHAM OK -7
cymectBoBanus. EnuHcTBO uenoBedeckux pac. Kpuruka pacusma.
39-40 IIpakTnyeckas padora Ne5-6 2
IKCKypeHs «IBOJIOLHS OPraHUYEeCKOro MUpa Ha 3emiie» (B ecTeCTBEHHO-HAYUYHBIH WM KpaeBeTuecKuii Mmy3eii).
Paznes 4. DkoJiorusi
Conep:xaHue yue0HOro MaTepuaa 10
41-42 JKoI0TUs KaK HayKa. OK-1
Tema 10. 3amaun U paszesnsl 3KOJIoruu. MeToIbl SKOJIOTMUECKUX HCCIeI0BaHUN. DKONorudeckoe MUPOBO33pEHHE COBpEMEHHOro | | OK-2
Oprannsmbt H yenoBeka. Cpenbl OOMTaHMsI OPraHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAS, MOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OK-4
OKpy:Kalomas cpena. Jla6oparopuasn pagora Ne 10. «Mopddoaornueckne 0COOEHHOCTH PacTeHHil U3 PA3HBIX MECT OOMTAHUS». OK -7




43-44 Kaaccudukanus 3xoj10rudyeckux GpakTopos. OK-1
Okonoruydeckue paxkropsl. Kiaccudukarys 3KoI0rnueckix GakTopoB: abHOTHUECKHE, OMOTHYECKUE U aHTPOIIOTCHHBIE. OK-2
HeiictBre sKomorndeckux (HakKTOpoB Ha OpraHu3Mbl. AOHOTHUYECKHE (DaKTOpBI: CBET, TEMIIeparypa, BIIAKHOCTD. OK -4
®oronepuoansm. Ilpucrnocodnenns opraHm3MoB K JecTBHIO aOumoTHyeckux (akTopoB. buonormdeckune purmsl. | 1 OK-7
buornueckue ¢dakropsl. Buasl OMOTHUECKHX B3aUMOJICHCTBUI: KOHKYPEHIIMS, XUIHUYECTBO, CUMONO03 1 €ro (popMmsl.
[MTapa3utnsm, Koomepamys, MyTyalIin3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHUYIECTBO). AMEHCAIN3M, HEHTPaIH3M.
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUH JJIsl CYIIECTBOBAHHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.
JladopaTopHas padora Ne 11. «BiusiHHe cBeTa HA POCT ¥ Pa3BUTHE YEPEHKOB KOJIEYCay. 1
45-46 IK0JIOTHYECKHE XaPAKTEPUCTUKH MOMYJIAI[UH. OK-1
OCHOBHBIE ITOKa3aTeNIH MOMYISIMU: YUCICHHOCTb, IIOTHOCTh, POXXIAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUrpamms. | 1 OK-2
JMHamMuKa YUCICHHOCTHU NOMYJIILUY U €€ PEeryssiiysl. OK -7
IIpakTuyeckas padora Ne 7. «IlogcyéT NI0THOCTH NMONYJISAIMI Pa3HBIX BUI0OB PACTEHHII». 1
47-48 Co00111ecTBO OPraHNU3MOB - OHOLIEH03. JKOJIOrHYecKHe CUCTEMBbI (IKOCHUCTEMBI). OK-2
Tema 1. CTpyKTypbl OMOIICHO3a: BUIOBAsI, IPOCTPaHCTBEHHAs, Tporudeckas (mumieBas). Buapi-nomuHanThl. CBsi3u B OHOLIEHO3E. OK -7
Coobmectna " DKkosoruueckue cucteMsl (3KocucteMsl). [lonsrue 06 skocucreme u OuoreoneHose. DyHKIMOHAIBHBIE KOMIOHEHTHI
KOOI HICCKHE 9KOCHCTEMBI: HPOIYLEHTHI, KOHCYMEHTBI, PEOyLeHTbl. KpyroBopor BemlecTB M MOTOK 3HEPTUM B JKOCHCTEME. | 2
CHCTEMBI Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [Tnmessle 1ienu n cetr. OCHOBHBIE ITOKa3aTeIn SKOCUCTEMBI: OroMacca,
MPOAYKITHSI. DKOJOTHUSCKUE MAPAMUIBI: POIYKIIUH, YUCICHHOCTH, OromMacchl. CBOMCTBAa SKOCHCTEM: YCTOWYHBOCTD,
camoperyssinus, passutue. CyKueccus.
49-50 IIpakTuko — opueHTHpOBaHHOE 3aHsATHE. [IpupoaHbie 3kocucTeMbl. CoxpaHeHHe 0M0JOTHYeCKOro pa3Hoo0pasust OK-2
Ha 3emJie. Yuenue B.W. Bepuaackoro o 6uocdepe. OK-7
DKocucTeMbI 03Ep B PeK. DKOCHCTEMA XBOHHOTO WM MIMPOKOIMCTBEHHOTO Jeca.
AHTpOIIOT€HHBIE JKOCUCTEMBL. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBbI. brojornueckoe u XO3sIMCTBEHHOE 3HA4YEHHE
arposkocucTeM © ypbOoskocucreM. buopazHooOpasme kak Qakrtop ycToiumBocTH dSKocucTeM. CoxpaHeHHe
Onornornveckoro pazHooOpasus Ha 3emiie. [ paHuIbI, cOCTaB U CTPyKTypa 6uochepsl. JKnBoe BemecTBo 1 ero GyHKIHH. )
Ocobennoctu 6uocdepbl Kak mo0aTbHOW DKOCHCTEMBI. J[MHaMHU4Yeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTs! BemecTs 1 OMOreOXMMHUECKHE IIUKIIBI 3JIEMEHTOB (YIIepoaa, a30Ta). 30HaIbHOCTh Orocdepsl. OCHOBHBIE
ouomel cymru. YemoBeuecTBo B OHochepe 3emiin. AHTPONOreHHbIC H3MeHeHHs B Orocdepe. [7100a1bHbIC 3KOIOTHUSCKUE
npobiemsl. CocymiecTBOBaHNE TPUPOIBI U denmoBeduecTBa. CoxpaHeHHe OHMOpa3HOOOpa3Hs KaK OCHOBA YCTOWYHBOCTH
6uocdepbl. OcHOBa paOHANIBEHOTO YIPaBJISHUS IPUPOAHBIMU PECYPCAMH M X HCTIONIb30BaHKE. JJOCTHKEHNSI OMOTI0THI
U OXpaHa IPUPOJBIL.
Paspes 5. buosiorust B ;KU3HU 3
ConeprkaHue y4eGHOro Marepuaja
Tema 12. Buonorus | 51-52 IIpakTHKO — OpueHTHpPOBaHHOE 3aHsATHe. IIpakTHUYecKkoe 3aHATHE. BHOTEXHOJI0IMHU B JKU3HH KaXKA0T0 OK-1
B 'KM3HU BrimnonHeHue keiica Ha aHau3 HHPOPMAIIMY O HAyYHBIX JOCTIKCHHUSX B 00IACTH TEHETHYCCKUX TEXHOJIOT A, KIICTOUHOU | 2 OK-2
HWHXEHEPUH, MUIIEBbIX OMOTEXHOJIOTHH (110 TPYIIaM), MpeACTaBIeHUE PE3yJIbTaTOB PEIICHHMsI KEHCOB. OK-7
53 JAnddepenunpoBannblii 3a4éT 1
| O0béM nporpamMmel 53




3. YCJIIOBUA PEAJIMBAIIUA TTPOT'PAMMBI TUCHUITJIMHBI
3.1. JJnsa peanu3anuu NpPorpaMmbl JAMCHUIUVIMHBI JOJKHBI ObITh NPeayCMOTPEHbI
cJieylolue cnenajabHble MOMeleHus :

Kabuner «buonorum», ocHameHHbI 000pyA0BaHUEeM: MeOelb, J0CKa, Mell, HarJsTHbIe
mocoOusi (KOMIUIEKThl Y4eOHBIX TaOJMIl, TIAKaTOB), TEXHHYECKHUMH CpPEICTBAMH OOYYCHUS:
KOMIIBIOTEpP C YCTPOWCTBAMHU BOCIPOU3BEICHUS 3BYKa, MPHUHTEP, MYJbTUMEIUA -TIPOCKTOP C
HKPAHOM, yKa3Ka-IPe3eHTep s MPE3CHTALU.

Jlaboparopus, ocHaieHHas 00OpYAOBaHHWEM MJisl MPOBEACHUS 3aHATUN: MHKPOCKOIIBI,
CEKyHIOMEp, TOHOMETD, TabopaTopHasi mocyaa (MpOOUPKH, MOACTABKH ISl POOUPOK, MTUHIIETHI,
MECOK, CTYNKH C MECTUKaMH, TMPEAMETHbIE U TOKPOBHBIE CTEKJIA, CTEKJISIHHbIE MaJOYKH,
IpernapoBaibHble WIIBL, (WIBTpOBaIbHAS Oymara (caideTku), CTaKaHbl) TMIEPTOHUYECKHM
pactBOp xyopuaa HaTpus, 3%-HbIIl pacTBOp MEPOKCHAA BOAOPOAA, PACTBOP HOJda B HOAMCTOM
KaJIMM, TIIMIEpUH, KIIyOHU KapTodes, JUCT 3J0eH KaHaCKOH, TIoa psOUHBI OOBIKHOBEHHOU
(psiOWHBI MM TOMATA), JIYK perryaThlid, pa3BeICHHBIC B BOJIE APOXOKH );

3.2. UndopmanuonHoe odecnevyeHue 00ydeHust

OCHOBHBIC HCTOYHHKH:

1. buonorus: 10-i kmacc: 6a3o0BbIi ypoBeHb: yueOHHK. [laceunuk B. B., Kamenckuit A. A.,
Py6moB A. M., llIgenoB I'. I'., N'anonroxk 3. I'.; mox pex ITaceunuk B. B.; 5-e u3x., crep; Mocksa:
NznarensctBo «IIpocBemenuey; 2024 — 224 c.

2. buomnorus. 11 knacc. bazoBeiit ypoBens : yueOHuk / B. B. [Taceunuk, A. A. Kamenckwii, A. M.
PybuoB [u np.] ; mom pen. B. B. Ilaceunmka. - 5-¢ wm3m., crep. — MockBa: M3mareinscTBO
«IIpocBemenuey; 2023 — 272 c.

JlonoJIHUTeIbHbIE HCTOYHUKHU
1. Honnera A.YO. buonorusi. Bech mkonbHbBIN Kypc B cxemax u Tabmunax. — M.: 2014
2. KoncrantunoB B. M. buonorus : ydeOHUK 7151 CTYZ. YUpEKIACHUN cpell. mpod. oOpazoBaHUs
/ B.M.Koncrantunos, A.I'Pe3zanoB, E.O.®aneeBa; mon pen. B.M.KoncrantunoBa. — 8-¢
u3l., crep. — M. : U3natenbckuii neHTp «Akagemus», 2018. — 320 c.
HNHuTepHeT-pecypcsl
1.http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast OM00rusi, CTaTbu, HOBOCTH, OMOIMOTEKA.
3.http://www.bril2002.narod.ru/biology.html - bruosmorus asist MIKOILHUKOB.



4. KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJIbHOM JJUCIATLIINHBI

PE3YJIBTATOB

OCBOEHUA

Koutposib M omeHka pe3ynbTaTOB OCBOEHHUS OOIIE00pa30BaTEIbHON AUCIUIUIMHBI
PaCKPBIBAIOTCS Yepe3 TUCIUTUTMHAPHBIC Pe3yiIbTaThl, HalpaBlIeHHBIC HA (DOPMUPOBAHUE OOIIHNX U
npodeccuoHANBHBIX KOMIETSHIIHH [0 pa3eiaM U TeMaM CoiepkKaHusl y4eOHOro MaTepHaia.

O0Omast KoMIeTeHus

Pasznen/Tema

Tun oleHOYHBIX MepONPHUATHI

Pazgen 1. Kiuerka — CTpyKTYypHO-
(pyHKIHOHAJILHAS eIMHULIA 5KHBOTO

KonrpompHas  pabora  «MoneKynsapHBIN
YPOBEHb OPraHU3ALUH KUBOT O

OK 02

Buonorus Kak HayKa. OOmas

XapaKTePUCTHUKA )KU3HU

3aronHeHne TaONUIBl C ONMCAHHEM METOZIOB
MHKPOCKOIIMPOBAaHUA € HUX AOCTOMHCTBAMU H
HEJOCTAaTKaMH.
3anonHeHne TaOIUIIBI
pa3BuTHE OHOIOTHNY
3arnonHeHe CPaBHHTEIILHOM TaOIHIIBI
CXOJICTBA M PA3JINYMI{ )KUBOTO M HE )KUBOTO

«Bknag YUYCHBIX B

OK 01
OK 02
OK 04

CrpykTypHO-(hyHKIMOHATIbHAS
OpraHu3anus KIETOK

OreHuBaeMast JUCKYCCHsI IO BOITPOCaM JICKIIUHU
Pazpabotka MEHTaJIBHON KapThl o
Kiaccu(uKayy KIeTOK U UX CTPOCHHIO Ha IPO-
U DOYKApUOTHYECCKUX U MO HapCcTBaM B MHUHHU
rpyImmnax

BrinonHenue u 3ammra 1a00paToOpHBIX padoT:
«CrpoeHne KiIeTkH (pacTeHHs, IKHBOTHEIC,
rpuObl) M KIETOYHBIE BKIIOYEHUS (Kpaxma,
KapOTHHOU/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI)»
[MpakTryeckoe 3ansitue. [IpencraBinenue ycTHBIX
COOOIIeHN C TIpe3eHTanrel, MOAT0TOBICHHBIX
MO MEePEYHI0 HCTOYHHKOB, PEKOMEHIOBAHHBIX
IpenoaBaTeneM

OK 01
OK 02

CTpyKTypHO-()YHKIIHOHATBHBIE
(hakTOpHI HACTICACTBEHHOCTH

DpoHTaNBHBINA OIIPOC

Pazpabotka rimoccapus

Pemenne 3a7a4 Ha OIIpeIeIICHIE
MOCJIEI0BATEIBHOCTH HYKJIEOTHUOB,
aMUHOKHCIIOT B HOPME U B Cllydae H3MEHEHHS
rocliejoBateabHOCTU HyKineoTuaoB JTHK

OK 02

OOMeH BelIeCTB
SHEPI'HU B KIICTKE

U TIpeBpalleHue

@pOoHTANBHBIN OIpoc
3anonHeHue CPaBHUTENHHOM TaOIUIBI
XapaKTepUCTHK TUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

JKU3HEHHBI IHMKI KIETKA. MUTO3.
Meiio3

OOcykJieHne 10 BOIIPOCAM JISKIHU
Pa3paboTka JICHTBI BpPEMCHH > KH3HCHHOTO
LHKJTa

Pasgen 2. Crpoenne u QyHKUUH
OpraHusMa

KontpompsHast pabota “CrpoeHue u QyHKIIUH
opranuzma”

OK 02
OK 04

Crpoenue opranusma

OnenuBaemasi TUCKYCCHUS

PazpaboTka MeHTaJbHOW KapThl  TKaHE,
OpraHOB M CHCTEM OpraHOB OpraHU3MOB
(pacTeHusi, >KUBOTHBIE, YEJIOBEK) C KpPaTKOH
XapaKTEPUCTUKON UX QYHKITHI

OK 02

®DopMbI pa3MHOXKEHUS OPTaHU3MOB

OpOoHTAIBHBII 0IIPOC




3anosiHeHHe TaOIHIIBI c KpaTKon
XapaKTEpUCTUKOW W TpuMepamu  Gopm
Pa3MHOXKEHHS OPTaHIU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHWH, JKUBOTHBIX H
4eJIoBeKa

Pa3paboTka NeHTHI BpeMEHH ¢ XapaKTePUCTUKOM
9TAallOB  OHTOIE€HE3a  OTAENbHOI  rpynmoi
JKUBOTHBIX U YCJIOBEKA IO MUKpOI'pyImnam
Tect/ompoc

CocraBieHnE XKU3HEHHBIX ITUKJIOB PACTEHUH IO
oTAenIaM (MOXOBHIHBIE, XBOIIIEBUIHBIE,
MarnopoOTHUKOBUIHBIC, T'OJIOCECMCHHBEIC,
MTOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJICIOBAHHUSI

PaszpaboTka rioccapus

@pOoHTaAIBHBIN Onpoc

Tect no Bonpocam JE€KLUU

Pemenne 3amad Ha omnpeneneHre BEPOSATHOCTH
BO3HHUKHOBCHUS HACICICTBCHHBIX IPH3HAKOB
npu MOHO-, -, HOJ'II/IFI/I6pI/UIHOM n
aHATM3UPYIOMIEM CKPCIIUBAHHUH, COCTABIICHHC
TCHOTUITUYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

CHeHHCHHOG HacJI€JOBaHUC ITPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenne 3amad Ha ompeneneHUe BEPOSTHOCTH
BO3HUKHOBCHHA HACJICACTBCHHBLIX IIPU3HAKOB
TIPH CIETJICHHOM HACIICOBAHHH, COCTABIICHHE
TCHOTHITMYCCKUX CXEM CKPCITHBAHUS

OK 01
OK 02
OK 04

3aKOHOM€pHOCTI/I HU3MCHYHNBOCTHU

Tecr.

Pemenue 3amau Ha onpeeNeHUE TUIIA MyTallUH
IpHU Tepefade HAcICICTBCHHBIX IPU3HAKOB,
COCTaBJICHHE T€HOTUITNYECKUX CXeM
CKpEIIUBAHU

Pa3pen 3. Teopusi 3BosTIounu

Kontponsnas pabora “Teopernueckue
ACTIEKThI SBOJIIOIIMH XKHU3HHU Ha 3emiie”

OK 02
OK 04

Hcropust  3BONIOLMOHHOTO  y4YEHHS.
Mukpo3Bomonus

®poHTAJIBHBIN 0IIpOC

Pa3paboTka rioccapus TEpMUHOB

Pa3pabotka JICHTBI BPEMEHU pa3sBHATHSA
9BOJIIOL[IOHHOTO YYEHHUS

OK 02
OK 04

MaxkposBomonisi. Bo3HuKHOBeHHE U
pPa3BUTHE XU3HU Ha 3emiie

OueHrBaeMas  JTUCKYCCHS:  HCIIOJNB30BaHHE
apryMeHTOB, OHOJIOTHYECKOH TEpMHHOJIOTUH U
CHUMBOJMKM Ul  JOKa3aTeJbCTBA  POJCTBA
OPraHu3MOB Pa3HBIX CHCTEMATHYECKUX TPy
Pa3zpabotka JIeHTBI BpEeMEHHM BO3HHKHOBEHHUS U
pa3BUTHS KU3HU Ha 3emire

OK 02
OK 04

IIpoucxoxnenue 4eI0BEKa -
AHTPOIIOTE€HES

OpOoHTAIBHBIN 0IIPOC
Pa3zpaboTka JIEHTBI BpEeMEHHM HPOUCXOXKICHHUS
4eJIoBeKa

Pa3nen 4. Dxonorus

OK 01
OK 02
OK 07

Okosornyeckue (akToppl M CpEIbl
JKH3HU

Tect mo skosoruueckuM QakTopam M cpeiaam
JKU3HU OPTaHU3MOB

OK 01
OK 02
OK 07

HOHyJ'IiH_II/ISI, coo6mecma, OKOCHUCTEMBI

CocraBlieHHE CXEM KpyroBOpOTa BEIIECTB,
HCTOJIb3ys MaTePHaIbl JEKIIUU

Pemenne MIPAaKTHKO-OpPUEHTHPOBAHHBIX
pacueTHBIX 3a/laHUl MO NEpeHoCy BellecTBa U
SHEPrMM B  JKOCHUCTEMax C  COCTaBJICHHE
TpoHuyecKuX Ieneil u mupamMua OHMOMAacchl M
SHEpTrun

OK 01
OK 02

Buocdepa - rimodanbpHas SKOJIOTHYECKAs
cucrema

OueHuBaeMasl JUCKycCCUs
Tect




OK 07

OK 01 Bnusgane antponorenHsix Qakropos Ha|Tect

OK 02 ouoctepy [MpakTryeckas pabora “OTx0/Abl MIPOU3BOACTBA”

OK 04

OK 07

OK 02 Biusuue COLIMATIHO-9KOJIOTHYeCKUX | OLieHuBaeMas AUCKYCCHUst

OK 04 (hakTOpOB Ha 3/I0POBHE YEIIOBEKA BrimnonHeHue nadopaTopHO#t paboThl Ha BEIOOD:

OK 07 "YMcTBeHHas paboTOCIIOCOOHOCTE",
"BnnsiHue abnoTHyeckux (pakTopoB Ha YeIoBeKa
(HM3KHME U BBICOKHE TEMITEpaTypsI)"

Paspneu S. buoJiorust B :KU3HH 3ammuTa Keiica: NpeACTaBIEHHE pPE3yJIbTAaTOB

penIeHust KeiicoB (BBICTYTIIIEHHE c
npe3eHTaruen)

OK 01 BruoTexHOMOTNN B )KU3HU KAXKIOTO BrimonHeHue keiica Ha aHanu3 WHOOpPMAIHU O

OK 02 HAYYHBIX JOCTHXCHHUSAX B 00JIACTU TEHETHICCKUX

OK 04 TEXHOJIOTUH, KIETOYHOW WHXCHEPHUH, MUIIEBBIX

OmoTexHONOTHIA (IO TpyIIaMm), MpeACTaBICHUE
PE3yNbTATOB PELIEHUS KEHCOB




NHANBUAYAJIBHBIE UCCIIEJOBATEJIBCKHUE ITPOEKTbI

1. «IlocseacTBUS BJAMSAHUSA: AJIKOI0JIs, HIKOTHHA, HAPKOTHYECKUX BellecTB, 3arpsi3HeHUs!
cpelbl HAa pa3BUTHE YeJI0BeKa», B HCCIIEJOBATEILCKOM IPOEKTE COOpaTh MaTepuasl 00 UCTOPUHU
MOSIBJIGHUSL AJIKOTOJISI, €r0 MPOW3BOJACTBE, CBOMCTBAX W 3HAYEHUHU B HAPOJHOM XO3HCTBE.
[Tokazare maryOHOEe BO3JIEHCTBHE CIUPTOB, KypEHHUS, HAPKOTHUKOB Ha >HBBIC OpPTaHHU3MBI.
[IpoBectu nccienoBaHus U MOKa3aTh HEraTUBHOE BIMSHUE HA )KM3HU B OOIIECTBE 3TUX BEILIECTB.
JlaHHBIE CBE/IEHUS TOTIOJIHAT MaTepHalibl ypOKOB XUMHHU U OMOJIOTHH MO JAHHOM TEMe.

2. «Cmemrannbie Opaku. UccnenoBaHust y4eHbIX».

[IpenmMeroM wucCclienoOBaHUs SIBIAIOTCS CTPYKTypa W IPOLECCHl Pa3BUTHUS HAIMOHAJIBHO-
CMEIIaHHBIX CEMEH, MEeXITHUYECKHUE OTHOIIIEHUS B CCMCHHO- OpavyHoi cepe, nx hopMupoBaHHe
B COBPEMEHHOM OOIIECTBE.

3. «Bupycsl - Hek/1eTOUHbIe GOPMBI KU3HHU. Bupychl - Oexa 21 Bekay.

[To3HakOMUTB 00YHAIOIIMXCS ¢ HEKJIETOUHBIMH (hOpMaMH >KU3HU -BUPYCaMHM, TIOMOYB MTOJPOCTKAM
oco3Hatb, 4yro CIIMJ] — uyma XXI Beka, y3HaTh O HAyYHBIX HCCJEAOBAHHMIX B 00JACTH
BUPYCOJIOTHH.

Tembl npoexToB

bopwba co crapenuem B 21 Beke.

N3ydeHne noMaliHero panuoHa IUTAaHUS CTapIIEKIACCHUKOB C ILENbI0 BBISIBICHUS B HEM
TeHEeTHYECKU MOAU(DULIMPOBAHHBIX UHIPEAUEHTOB.

HckyccTBeHHBIE OpraHbl - IpodiieMa U MEePCIEKTUBBI.

Hayunsble u 3THueckue npoOieMbl KITOHUPOBAHUS.

Pacel1, pacoBenenue u pacusm



