INocynapcTBeHHOE Or0/1KETHOE TTPO(DECCHOHAITBHOE 00Pa30BaTEIBLHOE YUPEKICHHE

HpkyTckoii obnactu
«pKyTCKUI TEXHUKYM TPAHCIIOPTA U CTPOUTEILCTBA

PABOYASI ITIPOT'PAMMA YUEBHOW JUCIHUIIJIMHBI
O.12. BUOJIOTI'Us
0 CHENHMATBHOCTH CPEAHEr0 MPo(hecCHOHAIEHOTO 00pa30BaHUS
23.02.01 Opranu3aiusi nepeBo30K U ynpapJjeHUe HA TPaHCTIOPTe (?KeJIe3HO0POKHOM)

KBanudukauus: TeXHUK

®opma o0ydyeHHs: OuHas

HopmaTuBHbIii cpok o0ydenusi: 3 roma 10 mecsien
Ha 0aze OCHOBHOTO 001IeT0 00pa3oBaHuUs

Upxyrck 2025



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

-  @enepadbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHIApTa CPEeIHEro  OOIIero
obpazopanus (nanee ®I'OC COO), yTBEepKICHHOTO TPUKa30M MUHHCTEPCTBA 00pa30BaHUS M HAYKH
P® ot 17 mast 2012 roma Ne 413 ¢ m3meHeHUsIME 1 ToTIOTHEHUSIME OT 29 nexadpst 2014 r., 31 nexabps
2015 ., 29 urons 2017 r., 12.08.2022 r. IIpuka3z Ne732; 20.03.2024 Neo 176.

- denepanbHOTrO roCy/AapCTBEHHOIO 00pa30BaTeNLHOTO cTaHAapTa CpeIHero
npodeccuonanpHoro oopazoBanus (nanee ®I'OC CIIO) mo cnemmanpHocTH 23.02.01 Opranuzarus
IIEPEBO30K U YIPABIECHUE HA TPAHCIIOPTE (3KEIE3HOIOPOKHOM);

- @enepanbHON 00pa30BaTEIBLHON MPOTPaMMBbI CpelHero oodmero odopasoBanus (aanee — DOII
(Q0), yrBepxkaenHou [Ipukazom munucrepcrsa npocserierus 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;

- Y4ueOHOro 11aHa Mo CrenuantbHOCTH,

- ¢ yuerom [IpumepHoil mporpammer oOmieoOpa3oBarenbHO y4eOHOU muctmminasl OJ1.12
buonorus mist npodeccnonansHeIX 00pa3oBaTenbHbIX opranusaiuii (Pekomennosannoit ®I'bOY 110
Wuctutyt passutus mnpodeccuonansHoro odbpazoBanus» (PI'BOY «UPIIO»), yTBepkIeHHOH Ha
3acenqanuu  CoBeTa MO OIGHKE COJAEP)KaHMS M KayecTBa MPHUMEPHBIX pabodMx MporpamMm
0011e06pazoBaTeIbHOTO U connaabHO-ryManuTapHoro ukiaoB CIIO, IIpotokon Ne 14 ot 30 HOsOps
2022 1.).

SAsnserca vactero OIIOIT mo cnemmansHOocTH 23.02.01 Opranu3zanus nepeBO30K W YIpaBJIeHHUE Ha
TpaHcnopte (KeJIE3HOI0POKHOM)

Pa3pabotuuk:
WBanoBa ["'anuna HukonaeBHa, npernogaBaTeb XUMUH BBICIICH KBaTN(UKAIIMOHHON KaTETOPUH

Paccmotpena u ogoOpena Ha 3aceganuu 1K
[TpoTtokon 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. IACIHIOPT ITIPOT'PAMMBI YYEBHOM JJUCHUTIJIMHBI
1.1. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTte/ibHOi nporpammbl CITO

OobmeobOpazoBatenbHas muctuiuimaa OJ[.12 buomorust m3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOro IjaHa OCHOBHOM mpodeccuoHaabHON 00pa3zoBaTeIbHOMN
poTrpamMMBbl  TIOATOTOBKH crieranucTtoB cpeaHero 3seHa (OITOIT IITICC3) va 6a3e 0cHOBHOTO 00IIETO
obpaszoBanus no cneruaibHocTd 23.02.01 Opranuzanus nepeBo30K M YIpPaBICHHE HA TPAaHCIOPTE
(>KeTIe3HOIOPOIKHOM).

Tpynoemxocts nuctumianabl O1.12 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(pOpMaIUK O Pa3BUTHH U MPUMEHEHUH OMOTEXHOJIOTHH 0 OTpaciisiM OyayIie mpodeccrHoHambHOM
AesTeabHOCTH oOywaromuxca. Kpome Toro, mnpodeccruoHaIbHO-OPUEHTUPOBAHHOE COJIEPIKaHHE
YUYUTBIBACTCS B paznuenie 4 “OKoyorws’”’ TPHU BBIMOJTHEHUU JIA0OPATOPHBIX M MPAKTHUECKUX pPadoT,
CBSI3aHHBIX ¢ Oyay1eit npodeccuoHaNbHON AESITEIbHOCTHIO 00YYaIOIIUXCS.

1.2. llein 1 mu1aHupyeMble Pe3yJbTAThl OCBOCHHS 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’Kalolen cpeze, LEJIOCTHOM HAayyHOHM KapTUHBI MHpA, B3aUMOCBS3M W B3aWMO3aBHCHUMOCTHU
€CTECTBEHHBIX HAYyK;

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

3) cdopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX OUOJOTHYECKUX HSKCIEPUMEHTAIbHBIX
MCCIICZIOBAaHUM C COOJI0OJICHUEM MPaBMII O€30MaCHOT0 0OpaIIeHus ¢ 00BEKTaMU U 000py10BaHHEM;

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

5) chopMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIIECTBUS CBOCH NEATEIBHOCTH 10 OTHOIIEHUIO K
OKpYKaoIIel cpelie, COOCTBEHHOMY 3JI0POBBI0; OOOCHOBBIBATH M COOIOAATh MEPHI MPOPUITAKTHKU
3a00JIeBaHUH.

6) cdopMUpOBaTH MOHUMAHKE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTUYECKON HAYKU U TEXHOJIOTUH B
MPAKTUYECKONH JEATEIIbHOCTH YEJOBEeKa, Pa3BUTHH COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHHA H
arpoOMOTEXHOJIOTHl.



1.2.2. Ilnanupyembie pe3yJabTAThI 0CBOEHHS 00111e00pa3oBaTeibHOI TUCHUILIUHBI B c00TBETCTBHU ¢ PI'OC CIIO m Ha ochoBe ®I'OC COO

Kon wm HamMmeHoBaHHe

HnaﬂnpyeMue pe3yJabTaThbl 0CBOCHUSA TUCHUIIMHBI

¢opmupyemsbIx
KOMIIeTEeH Ui O6mue! JucuunInHaApHbIE?
OK 01. Bei6upars | B yacTu Tpya10BOro BOCHUTAHUS: c(hOpPMIPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME HAYIHOTO
CIOCO0BI peuicHus 3agad | - TOTOBHOCTb K TPYAYy, OCO3HAHUC HEHHOCTHU MAaCcTCPCTBA, prILOJ'lIO6I/Ie; 3HAHHUS, q)yHKHI/IOHaIIBHOﬁ IPaMOTHOCTM  4YEJIOBEKa JUIsl  PELLEHUs
npodeccnoHaIbHOM - TOTOBHOCTb K aKTUBHOI JEATENLHOCTH TEXHOIOTMYECKOH H COUNANBHON | yeympenppix mpobem;
JIeSITEIbHOCTH HalpaBJICHHOCTH,  CIOCOOHOCTh  WHHWIMHMPOBAaTh, IUIAHMPOBAaTh U

c(OpPMHUPOBAHHOCTb YMEHHSI PACKPBIBATh COJICP>KaHHE OCHOBOIIOJIATraFOIIIIX
MPUMEHUTEIBHO K | CAMOCTOSITENIHO BBITONHATH TAKYIO AEATENLHOCTH;

Ppa3JIMIHbIM KOHTEKCTaAM

- HHTEpeC K pa3InyHbIM cepaM mpodecCHOHATBHON NesITeIhbHOCTH,
OBnajieHre yHUBEPCATbHBIMU YU4eOHBIMU TIO3HABATEILHBIMY JICHCTBUSMHU:
a) 6a30BbIe JOTHYECKHUE AeiCTBUA:

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

- yCTaHaBIUBATh CYNICCTBCHHBIN NMPU3HAK MJIH OCHOBAHUS JUI CPABHCHUS,
Kiaccupukanuy u 0000IeHus;

- ONpENeNITh IENU ACATSIBFHOCTH, 33[aBaTh MapaMeTPbl U KPUTCPUU HX
JOCTUKEHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U MPOTHBOPECUYUS B PacCMaTPHBAEMBIX
SIBJICHUAX,

- BHOCHTHh KOPPEKTUBHI B IEATEIEHOCTh, OIICHUBAaTh COOTBETCTBHE
pe3yJIbTATOB LEJISIM, OLICHUBATh PUCKU TOCIICCTBUMN ICATCILHOCTH;

- pa3BUBATh KpPEAaTHBHOE MBIIICHHE MIPH PELICHUH KU3HEHHBIX Tpo0ieM
0) 6a30BBIE HCCIIEAOBATEIbCKIE el CTBHS:

- BJaIeTh HaBBHIKAMH  y4eOHO-MCCIENOBATENbCKONH U
JeSITeTPHOCTH, HABBIKAME pa3pelieHUs Ipo0eM;

- BBIABJIATDH HpI/I‘IHHHO-CHeZ[CTBeHHI)IC CBJ3HU U aKTyaﬂI/BI/IpOBaTB 33}13.‘-1}/,
BBIBUTATb TUIOTE3y €€ PpCIICHWS, HaXOIUTh AapryMEeHTHl IS
JIOKa3aTeNIbCTBA CBOMX YTBEPIKIICHHM, 3a7aBaTh MapaMETPhl U KPUTECPHUU
pEIICHNUS;

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

TPOEKTHOM

OHOJIOTMYECKNX TEPMUHOB ¥ IOHATHIH: JKW3Hb, KIETKA, TKaHb, OpraH,
OpTaHU3M, MOIYJISAIMSL, DKOCHCTeMa, OWomeHo3, oOuocdepa;
MeTabonm3M (OOMEH BeIIeCTB W MpPEBpamieHWe SHEPTHH), TOMEOocTa3
(camoperymsanus), OnocwHTe3 O€iKa, CTPYKTYpHAs OpPTaHU3aIHs KHBBIX
CHCTEM,  IHUCKPETHOCTb,  CAaMOpEryJAlHs,  CaMOBOCIIPOM3BE/ICHHUE

BHLI,

(penponykums), HACIEACTBEHHOCTh, M3MEHUMBOCTb, HHEPrO3aBUCHMOCTD,
POCT U pa3BUTHUE, YPOBHEBAS OPraHU3aLus;

c(hopMHUPOBAHHOCTH YMEHHS PACKPBIBATH COJEPKaHNe OCHOBOIIOIATaOLINX
OMONIOTHYECKUX TEOpHHA W XPOMOCOMHOH,
MYTalMOHHOH, YBOIIOIIMOHHOM, TPOUCXOXKICHNUS KU3HH U UETOBEKa;
c(OpMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh OCHOBOIIOJIATAfOIIHE
Ouonornyeckne 3akoHBI 1 3akoHOMepHOCTH (I'. Menaemns, T. Moprana, H.1.
Baswuiosa, D. 'exkens, @. Mromnepa, K. bapa), rpaHuiis! uX mpuMeHUMOCTH

THIOTE3:  KJICTOYHOM,

K )KUBBIM CUCTCMaM,
HpI/IO6pCTCHI/IC OIlbITa MNPUMEHEHUSA OCHOBHBIX METOHAOB HAYYHOTO
TMIO3HaHU, UCIIOJIB3YyEMBIX B OHOJIOTHH: Ha6J'IIO,Z[eHI/I}I M OIMMCAHHSA KHUBBIX

CHCTEM, TIPOLIECCOB M  SBIICHWH; OpTraHM3alMd ¥  TPOBEICHUSA
OMOIOTHYECKOTO OJKCIIEPUMEHTA, BBIIABIKCHUS THUIIOTE3, BBISIBICHUA
3aBHCHMOCTH  MEXIYy  HCCICAyeMbIMH  BEIMYMHAMH, OOBSICHCHHA

MOJTy4EHHBIX Pe3yIbTaTOB U ()OPMYIIMPOBAHHUS BBIBOJIOB C UCIIOJIb30BAHUEM
HAy4YHBIX IOHATHUNA, TEOPUH U 3aKOHOB;

! VKa3pIBAIOTCS TMYHOCTHBIE M METANpPEAMETHbIE pe3ynbTathl u3 ®T'OC COO (B nocneaueit penakiuu ot 12.08.2022), hopmupyembie 06111€06pa30BaTENbHON JUCIUILTAHON

2[lucumnuHapHble (MpeaMeTHBIE) pe3ybTaThl yKasbiBaroTcs B cootBeTctBuM ¢ DI'OC COO (B nocneHei penakuuu ot 12.08.2022)




- YMeTh MIEPEHOCUTH 3HAHUS B MTO3HABATEIEHYIO M MPAKTHYECKYIO O0JIacTH
KHU3HCACATCIbHOCTHU

- 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

c(opMHUPOBAHHOCTh YMEHUS BEIICIATH CYIIECTBEHHbBIC IPH3HAKH BUPYCOB,
KIETOK IIPOKAPHOT M JYKapHOT; ONHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OMOT€OIIEHO30B ¥ IKOCHCTEM; 0COOCHHOCTH IPOLIECCOB
oOMEeHa BemIeCTB W NPEBpALICHHS SHEPTUH B KIETKE, (OTOCHHTE3A,
IUIACTHYECKOT0 M SHEPreTHYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Mel03a,
OIUTOJJOTBOPEHUS, PA3BUTUS U PA3MHOXKEHHUS, HHANBUIYaIbHOTO PAa3BUTHS
oprann3Ma (OHTOreHe3a), OOpbrOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
oTbopa, BHI000pa30BaHMA, NPHUCIIOCOOICHHOCTH OPTaHM3MOB K Cpeie
OOWTaHVs, BIMSIHUSA KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M IPEBpAICHUE
SHepruu B buocdepe;

c(OpMHUPOBAHHOCTh YMEHHS peIlaTh OHMOIOTMYECKHE 3a/1auH, COCTABIIATDH
TCHOTHITMYECKHE CXEMBI CKPEIMBAHMSA I PAa3HBIX THIIOB HACIICIOBAHUS
IPU3HAKOB y OPraHU3MOB, COCTABJIATh CXEMbI IIEPEHOCA BELIECTB U SHSPTUH
B DKOCHCTEeMax (IIeTH MUTaHUS, TUIIEBbIC CETH )

OK 02. HWcnons3oBars

COBPEMEHHBIE ~ CpEICTBa
IOHCKa,  aHaIU3a |
MHTEPIIPETannuu
nHpopMannu u
nH(POPMALIMOHHBIE
TEXHOJIOTUU JUIst
BBINOJTHEHHS 3a1a4
npodeccnoHaIbHON
JIeITeILHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHMUS:

- ¢(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAayKd W OOIIECTBEHHOH NPaKTHKH, OCHOBAaHHOIO Ha
JMAJIOTe  KYJIBTYp, CIIOCOOCTBYIOLIErO OCO3HAHHIO CBOEr0 MeECTa B
MOJIUKYJIETYPHOM MHPE;

- COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIIHCKOM KYJIBTYpBI KaK Cpe/ICTBa
B3aMMOJICHCTBHS MEXTY JIIObMH 1 TIO3HAHUS MUPa;

- OCO3HAaHUE LIEHHOCTU HAy4YHOI JeITeIbHOCTH, TOTOBHOCTH OCYILECTBIISAThH
NPOEKTHYI0 M HCCIIEAOBATENbCKYIO ACATENbHOCTh HHAWBHIYaJbHO H B
rpyIme;

OBnajieHre YHUBEPCATEHBIMU yYeOHBIMH TI03HABATEIILHBIMU ACHCTBHAMM:
B) pa6oTa ¢ nHpopManueii:

- BJIQJIETh HABBIKAMH MOJy4eHHs HH(OpPMAIlMU U3 HCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITEIEHO OCYIIECTBIISTh MMOUCK, aHAIIH3, CHCTEMATH3aLHIO 1
UHTEPIPETaLUI0 HHPOPMALIUU Pa3IMYHbIX BUJOB U (HOPM MPEACTABIICHUS;
- co3IaBaTh TEKCTBl B paslMYHBIX (opMaTax € yd4eTOM Ha3HAYCHHS
uH(pOpMaMK M LENEeBOW ayJIMTOPHH, BBHIOMpas ONTHMAaNbHYIO (opMmy
NPENICTaBICHUS U BU3YAIIN3ALHN;

- OLICHUBATh JIOCTOBEPHOCTD, JIETHTUMHOCTHh HH(OPMAIIUH, €€ COOTBETCTBHE
IIPAaBOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HCIIONb30BaTh CpelNCTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMII B PEIICHMH  KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX U
OPraHM3allMOHHBIX 337a4 C COOJIIOZIeHHEM TpeOOBaHUII SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcocOepexeHus, INpaBOBBIX U
9THYECKUX HOPM, HOpM HH(POPMALMOHHON 0€3011aCHOCTH,

c(OPMUPOBAHHOCTh yMEHHMH KPUTHYECKH OLECHHWBATh HH(POPMAIHIO
OUOJIOTMYECKOT0 COAEPKAHMS, BKIIOYAIONIYIO [ICEBAOHAYYHbIE 3HAHUS W3
pa3IUYHBIX HMCTOYHHMKOB (CpeACTBa MaccoBOM HH(pOpMaluM, Hay4dHO-
NONYJISIPHBIE  MaTepualibl); HMHTEPIPETHPOBATh OSTHYECKHUE  aCIIEKThI
COBPEMEHHBIX HCCIICIOBAHUH B OHOJIOTMH, MEIWIMHE, OMOTEXHOJIOI'HH;
paccMmarpuBarh IJ100aJbHBIE KOJIOTMYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMHpOBATh 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO ITO3HIIUIO;

c(OPMHUPOBAHHOCTh yMEHHMH CO31aBaTh COOCTBEHHBIE NHCHBMEHHBIE U
yCTHBIE COOOIIEHHS Ha OCHOBE OWOJOrMYECKOH HWHGpOpMAlMU U3
HECKOJIbKUX MCTOYHHMKOB, TPaMOTHO HCIIOJb30BaTh MOHATUHHBIA anmapat

OHOJIOTHH




- 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) coBMecTHasl IeITEJIbHOCTh !

- TOHUMAaTb H  HCIHOJIb30BATh
WHIUBUyanbHON paboTHI;

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

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

- OCYHIECTBIATH IMO3UTHBHOE CTPATErTMUYECKOE IOBEACHUE B PA3IUYHBIX
CUTYyaludX, MMPOABIATh TBOPUYECTBO U 3006pa>KeHne, 6I>ITI) WHHUIIMATUBHBIM

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 IMMOHMMATh MU C MO3UIMHU JIPYTOr0 YeJIOBEKa

MPEeUMYIECTBA  KOMAaHAHOH U

NpuoOpeTeHHe ONbITa NPUMEHEHHSI OCHOBHBIX METO/OB HAy4HOI'O
MIO3HAHMSA, MCIIOIb3YEMBIX B OMOJIOTHH: HAOJIOACHUS M OIMCAHUS KUBBIX
CHUCTEM, TIPOLECCOB U  SBJICHWH; OpraHu3allUd U  TPOBEJCHUSA
OMOIOTMYECKOTO 3KCHEPHMEHTA, BBIABWKEHHS TUIOTE3, BBIIBICHUA
3aBUCHMOCTH  MEXAy  HWCCICOyeMbIMH  BEJIMYMHAMH, OOBICHCHHMS
TMOJIYYCHHBIX PE3YJIBTATOB U (l)OpMyJ'IPIpOBaHI/IH BBIBOJIOB C UCIIOJIb30BAHUCM
Hay4YHBIX IOHATHNA, TEOPUI U 3aKOHOB

OK 07. CopneiicTBOBaTh

COXpaHEHHIO
OKpYyXKaromien Cpeibl,
pecypcocOepereHuto,

MPUMEHSATh 3HAaHUS 00
U3MEHEHUH KJIMaTa,
MPUHINIBL OEPERKIUBOTO
MPOU3BOJICTBA,
a¢dekTuBHO
JIeCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUsIX

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 He6HaFOHpI/I$ITHI)IC 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




Hamnpasnenust BocimTarenbHOM paboThl 00pa30BaTENbHOTO YIPEXKICHNUS:
Mopnyns 1 I'paskaaHcKo-IaTpUOTHYECKOE

Mopnyns 2 IIpodeccrnonanbHO-opueHTHpPYIOIIEE (pa3BUTHE Kapbephl)
Mopnyns 3 Dxonorudyeckoe

Mopnyns 4 CriopTuBHOE U 310pOBbecOeperatoriee

Mopnyns 5 CTyaeHdueckoe caMoynpaBlIeHIE

Monyns 6 KyiasTypHO-TBOpUECKOe

Monyns 7 busHec-opueHTHpyloliee (MOIOASKHOE IPEAIPUHIMATEIBCTBO)




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 35
MPaKTUYECKHUE 3aHATHUSA 7
nabopaTOpPHBIE 3aHATHUS 11
KoHncynbrauuu 2

IIpomexyrounas arrecranus B popme nuddepenunposanHoro 3auéra B I cemectpe




2.2. TemaTnueckuii IJ1aH U cofiep:kaHue yueOHol qucuumiannbl O/1.12 buosaorus

dopmMupyeMble
Obne OK, IIK
HaunmeHnoBanue M peamsyempre
Conep:xanue yueOHOro MaTepuasa, 1adopaTopHble U MpaKTHYecKue padoThl, CAMOCTOSTeJILHASA padoTa 00yUyarouuxcs MOIYJIH
pa3aesioB U TeM yaco N
B padoueii
NPOrpaMMmsblI
BocnnT|aHml
1 cemecTp 53
Paznea 1. KineTka — CTpYKTYPHO-()YHKIMOHAJIBbHAS €IMHULA KUBOT'0
Tema 1. Conep:xkanue yue0HOro MaTepuasia 2
buosorus KaK | 1.2 Buo/I0THs KaK HayKa.
HayKa. Kusbie Bronorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHHMYECKUMH W JPYTMMH €CTECTBEHHBIMH HayKaMH, OK-1
CHCTEMBI M HX ¢unocopue, ITHKON, SCTETUKOM U MpaBoM. Pors Omonorun B (opMHpPOBaHNH COBPEMEHHOW HAYYHOW KapTHHBI MUpa. | 2 OK-2
Opranusanus. Cucrema OMOIOTMYECKUX HAYK. Monyns 1
Metonpl 1MO3HaHUS KMBOH IpUpPOABI (HAONIOZEHWE, OSKCIIEPUMEHT, OIIMCAaHWe, H3MepeHHe, Kiaccudukamus,
MOJIETTMPOBAHNE, CTATHCTHYECKAs: 00pabOTKA JAHHBIX).
CoaepxxaHue y4eOHOr0 Marepuaja 2
3-4 /Kussble cucreMsbl (0HOCHCTEMBI) KAK NPeAMeT U3y4eHusl OMOI0THH. 1 OK-1
Tema 2. 2Kubbre OTnu4re )KUBBIX CUCTEM OT HEOPTaHWYECKOM MPHPOIBI. OK-2
CHCTEMBI M UX CaoiicTBa OHOCHCTEM M MX pazHOOOpasue. YPOBHH OPTraHM3ALMK OMOCHCTEM: MOJEKYISAPHBIH, KIETOYHBIN, TKAaHEBBIH,
OpraHu3anus. OpraHM3MEHHBIH, MOMYNISIHOHHO-BUI0BO, IKOCUCTEMHBIH (OMOTreoleHOTHYECKH ), OMOC(EpHBIH.
IIpakTuuyeckas padora Ne 1. «Mcnonp30BaHue Pa3JIHYHBIX METOAOB NPH U3yYeHUH OHOIOTHYECKUX 00bLEKTOBY. 1
CoaepxxaHue y4eOHOI0 MaTepuasa 4
5-6 XHMHUYeCKHI COCTAB M CTPOCHHE KJICTKH.
XYWMHYECKUN COCTaB KIETKA. XHMMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHThl. Bona M MuHepalbHbIE
BemecTa. DyHKIUK BOIBI 1 MUHEPAJIBHBIX BeLIecTB B KieTke. [lomiepxkanne ocMOTH4ecKoro dasaHca.
Benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIIOTHI - MOHOMEpHI OeikoB. He3amMeHnMble 1 3aMeHHMble aMUHOKHUCIIOTEL.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOM MOJIEKYNbI (TIepBUYHAs, BTOpPHYHAs, TPETUYHAs U
Tema 3. YeTBEPTUYHAS CTPYKTYypa). XMMHUYeCKHe CBOHCTBa OenkoB. bronornueckue GyHKIK OSIIKOB.
XuMHUYeCKHii cocTaB ®epMeHTH - Omonornyeckue Katanm3atopel. CTpoeHHne (epMeHTa: aKTHBHBIN HEHTp, cyOCTpaTHas CIEU(pHIHOCTS. 1 OK-2
U CTPOeHHE KJIETKH. KodepmenTsl. Butamubl. OTianuns GepMEeHTOB OT HEOPraHUMYECKUX KaTalin3aTopoB. Moyt 1

YrieBoapl: MOHOCaxapuabl (ITOK03a, prubo3a M JAe30KCHpr003a), Aucaxapuipl (caxapo3a, JaKTo3a) W MOJUCAXaPHIbI
(kpaxmai, IIMKOTEeH, IeJUTI0NI03a). bruonornueckue GyHKINN yIIECBOIOB.

Jlunuaer: Tpurunepuasl, Gocdonunuabl, crepouasl. ['napodunsHo-rupodoOHbIe cBOMCTBA. bronornyeckne GyHKmn
munuaoB. CpaBHEHHE YIIIEBOIOB, OCITKOB M JIMMHIO0B KaK HCTOYHHUKOB SHEPTUH.

Hyknennossie xucnorsr: IHK n PHK. Hykneotnapl - MoHOMeEpbI HyKiIeMHOBBIX KUCHIOT. Ctpoenue u ¢pynkunu THK.
Crpoenwne u Gpyakiun PHK. Bugst PHK. AT®: ctpoerne u GpyHKImH.




JlaGopaTopHas padora Ne 1. «M3yyeHue KaTAJIUTHYECKOH aKTHBHOCTH ()epMeHTOB (HAa MpUMepe aMMJIa3bl HIH
KaTaJaa3bl)y».

7-8

Crpoenne u pyHknun kiaeTku. O6MeH BellleCTB M NPeBpallieHne YHePruu B kieTke. Kilerounast Teopusi crpoenns
OPraHu3MoB.

[Muronorus - Hayka o kierke. Kierounas Teopus - mpuMep B3auMoOAEHCTBUS uaeH W (akToB B HAyYHOM ITO3HAHHUH.
Mertop! U3y4eHHS KICTKH.

Knerka kak nenocTHas sxuBas cuctema. OOIIue Ipiu3HaKy KIETOK: 3aMKHYTas HapykHast MmeMOpaHa, monekyinbl JIHK kak
TeHETHUYECKHUH ammapart, CHCTeMa CHHTe3a Oelka.

TwHIBl KIIETOK: dyKapHOTHYeCcKas U MpokapuoTnideckas. OcoOEHHOCTH CTPOEHHS MPpoKapruoTHIeckor kietku. Kirerounas
crenka Oakrepuil. CTpoeHHe 3yKapuOTHUeCKOM KieTKH. OCHOBHBIE OTIMYHUSI PACTUTEIHHOW, >KUBOTHOH M TPUOHOI
KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KJIETOYHAs CTEHKA, IIMKOKAJIHMKC, X (yHKiuu. [lnasmaruueckas memOpana, eé
cBoiictBa 1 pyHkmy. [{uToruasma u e€ opranouapl. OnHoMeMOpanHbie opranouap! kietku: IIIC, anmapar I'oabsmkwy,
n30coMbl. [1oryaBTOHOMHBIE OpraHOM/IbI KIIETKH: MUTOXOH/IPHH, TIacTH bl [IponcxoxieHne MUTOXOHAPHH | IITACTH]L.
Bunpsl mnactua. HemeMOpaHHBIC OpraHOUIBI KIICTKU: PHOOCOMBI, KIICTOUHBINA [IEHTP, LIECHTPHUOH, PECHHYKH, KTy THKH.
OyHKIIUN OPTaHOUIOB KICTKH. BKiTtoueHms.

Snpo - perynstopHblii HeHTp kieTku. CTpoeHue sipa: siaepHas 000J0YKa, KaphoIula3Ma, XPOMAaTHH, SIPBILIKO.
XpoMocoMbl. TpaHCIIOPT BEIIECTB B KJIETKE.

JlaGopaTopHasi padora Ne2 «3yyeHue CTPOEHHS KJIETOK PACTEHMId, )KHBOTHBIX U 0aKTepPHii Mo MHKPOCKONOM Ha
TOTOBBIX MHKPOIIPENapaTax u UX ONHCaHHe».

OK-1
OK-2
Mopnyns 1

CoaeprxaHue y4eOHOT0 MaTepuasa

Tema 4.
KuznenesaTeJbHOCT
b KJIEeTKH

9-10

KusnenessTeILHOCTH KJIETKH.

OOMeH BemecTB, Wi METa00Iu3M. ACCUMHIIAINS (TUTACTHYECKUI OOMEH) W TUCCUMIITALNS (SHEpreTHIecKuii OOMeH) -
JIBE CTOPOHBI €IMHOr0 mpoluecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHHs BELIECTB W JHEPIUU B INOHMMaHUU
Merabonu3ma. Tumbsl oOMeHa BemiecTB: aBTOTpPoGHBI U rereporpodHbiii. Ponb ¢GepMeHTOB B OOMEeHE BELIECTB U
IIpeBpalleHNH dHeprun B Kietke. PortocuHTe3. CBeToBas W TeMHOBas (as3pl GorocuHTe3a. Peakmmu QorocuHTesa.
DddextuBHOCT hoTOCHHTE3a. 3HAYCHUE (POTOCHHTE3a sl )KU3HU Ha 3emiie. BiusiHue ycinoBuil cpesl Ha (OTOCHHTE3
U CHIOCOOBI MOBBIICHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX pacTeHHHA. XeMOCHHTE3. XEeMOCHHTE3UPYIOITHe OaKTepHH.
3HaueHre XeMOCHHTE3a [UIsl )KU3HH Ha 3emJiie. DHepreTudeckuii oOMeH B KieTke. Paciierienre BelecTs, BblICICHHE U
aKKyMyJIHPOBaHHE SHEPTHH B KJIETKE. DTaIlbl SHepreTnaeckoro oomena. [mikonu3. bpoxenne u ero Buabsl. Kucnopomaoe
OKHCIIEHHE, WIN KJIeToYHOoe Apixanue. OkuciaurensHoe GpochopunrpoBanne. IPPeKTHBHOCTH SHEPTETHIECKOT0 0OMEHa.
Peaknuu marpuaHoro cuaTte3a. [enetnueckas nagopmanus u JJHK. Peanuzaius renetndyeckoit nHpopManyuy B KIETKE.
I'enernyeckuii kon u ero cBoiictsa. Tpanckpumms - MaTpuunbiil cuate3 PHK. Tpancnsus - Ouocunres 6enka. Jtarsl
TpaHcisnun. KogupoBanue aMMHOKUCIIOT. Poitb pubocom B OnocunTe3e Oenka.

OK-2
Monyns 4

11-12

HexJierounbie (popMbl ;KU3HHU - BUPYCHI.

Uctopus otkpertus Bupycos (. 1. BaroBckuit). OCOOCHHOCTH CTPOCHUS 1 )KU3HCHHBIN IIUKI BUPYCcoB. bakrepnodarmy.
Bone3nu pacreHuil, »KMBOTHBIX M 4YEJIOBEKa, BBbI3bIBaEMble BHpycamH. Bupyc mmmyHoneduimra venoBeka (BUY) -
Bo30ymurens CIIM/a. OOpaTHas TpaHCKpHUIIHSA, peBepTa3a u uHTerpasa. lIpodunakTuka pactpocTpaHeHHsI BUPYCHBIX
3a00J1eBaHUH.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne U pyHKIUH OpraHu3Ma




Tema 5.
Pasmuo:kenne "
HHIUBHIYaJIbHOE
pa3BuTHe
OpPraHu3MoOB.

ConeprkaHue y4eOHOro MaTepuaja

13-14

®@opMbI pa3MHOKEHUS] OPTAaHN3MOB.

KneTtouHslii MK, WIM KU3HEHHBIA WK KieTku. WHTepdaza u muro3. [Ipomeccsl, mpoTekarome B UHTEpdase.
Perummkarus - peakmus marpuuHoro cuaTeza JIHK. Crpoenme xpomocom. XpoMOCOMHBEIM HabOp - KapHOTHIL.
JVMIIoOuAHBIA W TaluIOWIHBIA XpOMOCOMHEIC Habopwl. Xpomaruapl. LluTomormdeckrne OCHOBHI PasMHOXKCHHS U
WHAWBHUIYATbHOTO Pa3BUTHs OpraHm3MoB. Jlemenue kieTku - Muto3. Cragmu mutosa. [Iporecchl, mpoucxomsie Ha
Pa3HBIX CTAAUSIX MHUTO3a. bronormdeckuii cMbICI MUTO3a. [IporpamMmupyemast THOEIb KIETKH - allOIITO3.

@dopMbl pa3MHOXKEHHSI OPraHU3MOB: OECIIONI0e U MoJIoBOE. Bujibl 6ecnonoro pa3sMHOKEHHS: JIeTIeHIe Ha/BOE,
MTOYKOBaHKE OTHO 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BETETATUBHOE pa3sMHOKEHHE. ICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €ro 3HaueHue Juis cenekuuu. [lonoBoe pasMHOXKEHHE, ero OTIIMYHs OT OeCIoIoro.

Meiio3. Craamm wMeiioza. Ilpomeccer, mpoumcxomsmmue Ha cTamusx Meiosza. [loBemenme xpomocoM B Melo3e.
Kpoccunrosep. bronmorudeckuii cMbICT B 3HAYCHUE Mero3a. ['ameToreHes - mporecce 00pa30BaHUs TOJIOBBIX KICTOK Y
KUBOTHBIX. llOMOBBIE jKeme3pl: CeMEHHWKH MU smyHHKH. OOpa3oBaHHE W pa3BUTHE IIOJIOBBIX KIETOK - TaMeT
(criepMaro3ou, SUIEKIETKa) - crepMaTorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS SHIICKICTOK M CIIEPMATO30HMIOB.
OmnonorBopenue. Ilaprenorenes.

JlabopaTtopHas pa6ora Ne 3. «HaluroneHue MHMTO3a B KJIETKAX KOHYMKA KOpelIKa JyKa Ha TO0TOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTHKO — OpUEeHTUPOBaHHOe 3aHsATHe. UHAUBUAYa/IbHOE PAa3BUTHE OPraHU3MOB (OHTOIeHe3).

DOMOpHOHATBFHOE pa3BUTHE (IMOPUOTEHE3). DTarbl SMOPHOHATBHOTO Pa3BUTHS Y TIO3BOHOYHBIX )KUBOTHBIX: APOOJICHHE,
racTpyJsiys, opranorenes. [locramOproHansHOE pa3BuTHe. THITBI TOCTAMOPHOHANBEHOTO PA3BUTHS: IPSIMOE, HEMIPSAMOE
(mmunHOYHOE). BiusHue cpens! Ha

pa3BUTHE OPraHU3MOB, (hAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTa UM Pa3BUTHS.

JladopaTopHas padora Ne 4. «M3yuyeHue CTPOEHHS MOJIOBBIX KJIETOK HA FOTOBBIX MUKPONPeNnapaTax».

OK-2
Monyns 4

Tema 6.
HacaeacTrBeHHOCTH
H H3MEHYNBOCTh
OpPraHu3MoOB.

ConeprkaHue yueOHOIro Marepuajia

17-18

Hpeamer u 3aaaun reHeTuku. OCHOBHbIE FreHeTHYeCKUE MOHATHS.

Uctopust pa3BUTHSA TEeHETUKHA. PONb MHUTONOTMM W SMOPHUOJOTHH B CTAHOBIICHHHM TEHETHKH. BKiIan pOCCHHCKHX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE TICHETHKH. MeEToJbl TEHETHKH (TMOPUIOIOTHYeCKUN, IMTOTCHETUYECKUH,
MOJICKYISIpHO-TeHeTHIecknii). OCHOBHBIC TeHETHYEeCKHEe TOHATH. | eHeTH4eckas CHMBOIIMKA, UCTIONb3yeMas B CXeMax
CKpCIUBaHUNA. 3aKOHOMEPHOCTU HACJICIOBaHUS MPH3HAKOB, YyCTaHOBJICHHBIe [. MeHaenem. MoHoruOpuaHOE
CKpelMBanue. 3aK0H eIMHO00paswsl THOPHUIOB MEepBOrO MoKoJeHUs. [IpaBmiio MOMUHUPOBAaHUS. 3aKOH PaCIIETIIICHHS
npu3HakoB. ['mmore3a ymctorel TaMeT. [lonHOE W HEMONHOE JOMHUHUpOBaHUE. JIUTHOpPHIHOE CKpElIMBaHUE. 3aKOH
HE3aBHCHUMOT0 HacJIeOBaHUS MPHU3HAKOB. L{UTOreHeTHYeCKie OCHOBBI JUTHOPHIHOTO CKPEITUBAHNA. AHAIN3NPYIOIIEe
cKpemuBanue. VCrmonp30BaHrE aHAIM3HPYIONIETO CKpPEIIMBAaHUS A OIpelelcHus reHoturna ocobu. CrierieHHoe
HacleioBaHHe Tpu3HakoB. Pabora T. Moprasa 1o clierieHHOMY HaclleIOBaHUIO TeHoB. HapyIieHue clieryieHus TeHOB B
pe3ysibTare KpOCCHHIOBEpa. XpPOMOCOMHas TEOpHsl HACIEICTBEHHOCTH. [eHeTudeckue KapThl. leHeTuka Toia.
XpOMOCOMHOE omnpeiefieHue mojia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIe U TeTeporaMeTHbIE OPraHU3MBbl.
HacnenoBanue Npu3HaKoB, CLEIJIEHHBIX C IIOJIOM.

JlaGopaTopHasi padora Ne 5. «M3ydyeHue pe3yJIbTATOB MOHOTHOPHIHOTO M JAMUTHOPHIHOIO CKPEIIMBAHUSA Y
Apo30¢HJIbl HA TOTOBLIX MHKPONIpenaparax».

OK-2
Monyns 1




19-20

JurudpuaHoe ckpemiuBaHue. 3aKoH He3aBHCHMOI0 HAC/IEI0BAHMS MPU3HAKOB.

[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKpCIIUBAHWS. AHaTU3UpYIOIIee CKpemuBaHue. Vcmons3oBaHue
aHANM3HUPYIOIIETO CKPEIIMBAaHUS IS ONpeaeNieHns reHotuna ocodu. CleruieHHoe HacienoBanue npu3HakoB. Padora T.
Moprana mo CUEMJIEHHOMY HacjeloBaHUIO0 TeHOB. HapyllleHue cuemieHusi TeHOB B pe3yJbTaTe KPOCCHHIOBEpA.
XpOMOCOMHAsI TEOPHS HACJIECICTBEHHOCTH. [ eHeTHueckne KapThl. | eHeTnka mona. XpoMOCOMHOE OTpe/esieHHe Ioa.
AyTOCOMBI M TIOIIOBBIE XPOMOCOMEI. [OMOraMeTHBIE W TeTeporaMeTHBIE OpraHu3MBl. HacienoBaHue NPH3HAKOB,
CILIEIJICHHBIX C ITOJIOM.

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

21-22

Buabl M3MEHYHBOCTH OPraHU3MOB.

M3meHunBocTh. Buabpl M3MEHYMBOCTU: HEHACJEACTBEHHAs W HaclelCTBEHHasd. Ponb cpelnpl B HEHACleICTBEHHOU
M3MEHYMBOCTH. XapaKTepUCTHKa MOAN(UKAIIMOHHON M3MEHYMBOCTH. BapuarmoHHBIN psSa W BapHallOHHAS KPHBAs.
Hopma peakuuu mnpusHaka. KonuuecTBeHHbIE W KauyeCTBEHHbIE NpPU3HAKM M WX HopMa peakuuu. CBOHCTBa
MOTU(PHUKAIMOHHON H3MEHYMBOCTH. HacjaeaCTBeHHas, MM T'€HOTHUIIHYECKas, H3MCHYMBOCTh. KoMOWHATHBHAS
HM3MEHYMBOCTh. Mei03 M IMOJIOBO# Tpolecc - OCHOBA KOMOMHATHBHOW M3MEHYHBOCTH. MyTaIlMOHHAS H3MEHYHBOCTD.
Knaccugukarust MyTaiuii: TeHHbIC, XPOMOCOMHBIC, TeHOMHBIC. UacToTa U MPUYUHBI MyTalluil. MyTareHHbIC (PaKTOPBI.
3aKOH rOMOJIOTMYECKUX PSIIOB B HacleAcTBeHHON u3menurnBocty H.M. BaBuioBa.

BuesiiepHast HacJaeICTBEHHOCTh U U3MEHYUBOCTD.

JlaGopaTopHasi padora Ne 7. «cAHAJIM3 MyTaluii y AP030(HIbI HA TOTOBBIX MHKPONPENapaTax».

23-24

T'eHeTHKa Yesi0BEKA.

Kapuorun wenoBexka. OCHOBHBIE METOIBI TCHETUKM UYEIOBEKA: TCHEAJOTHMYCCKHMA, OMM3HELOBHIH, [TUTOTCHETHICCKHM,
OMOXUMHYCCKUI,  MOJCKYISIPHO-TCHETUYCCKHU. CoBpeMEHHOE  OMpeleieHHe  TeHOTHUIA! IIOJTHOT'€HOMHOE
CEeKBEHHPOBaHNE, TCHOTHITNPOBAHKE, B TOM yuciie ¢ nomorisio [11[P-ananmm3a. HaciencTBeHHbIE 32001€BaHMS YEIIOBEKA:

TeHHbIE O0JIe3HU, OOIE3HU C HACJIEJCTBEHHOH  IPEpacIioioKeHHOCTbIO, XPOMOCOMHBEIE — OOJe3HH. OK-2
Comarunueckue W reHeparuBHble MyTanud. CTBONOBBIE KIETKH. [IpHHIMNBI 370poBOro 00pa3a »KHM3HHU, TUATHOCTHKH,
MPOQUIAKTUKY U JICUCHUS] TCHETHYECKUX  OOJIe3HEH. Mennko-TeHEeTHYECKOE  KOHCYJIBTHPOBAHHE. 3HaueHne
MeZ[HHHHCKOﬁ IFCHCTHUKHU B MPCAOTBPAIICHUH U JICUCHUN TCHETUYCCKUX 3360HeBaHHﬁ YCJIOBCKA.
IpakTuueckas padora Ne 2. «CocTraBiienne U aHAJIN3 POTOCTOBHBIX YeJI0BEKAY.
Tema 7. Cenexkumsi | Cogep:xkaHue yueOHOr0 MaTepuania
OpPraHu3MoB. 25-26 Cenexknus Kak HayKa M npomecc.
OcHOBBI 3apoxmeHne celeKnuH W AomecTtukamusa. Ydenne H.M. BaBuioBa o meHTpax NPOUCXOKIACHHUS W MHOTOOOpa3us
0MOTeXHOJIOTHH. KYJBTYPHBIX pacTeHu. L{eHTpBI TPOHCXOKICHHUS JOMAIIHUX KUBOTHBIX. COpT, TOpo/a, ITaMM.
CoBpeMeHHBIE METOABI CeNeKIH. MaccoBBIN M HHANBHUAYAIBHBIH OTOOPHI B CENEKIINH PACTCHUH M KUBOTHBIX. OTIeHKa OK-2
sKcTepbepa. bimskopoacTBeHHOE cKpermnBanue - nHOpUAUHT. Ynctas nuaus. CKpelBanie YUCThIX JJUHUH. [ereposuc, Monyis 4

unu tubOpuaHas cuia. HeponcTBeHHoe ckpemuBaHue - ayropuawHr. OTnanéHHas THOpHIu3anus H €€  YCIeXH.
WCKyCCTBeHHBI MyTareHe3 ¥ MOJNyYeHHE TOMUIUIONI0B. JOCTHXKCHUS CEJCKIUH PACTCHH, >KUBOTHBIX U
MHKPOOPT'aHHU3MOB.




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
SBOJIIOLIMOHHOW TEOPHH HA Pa3BHTHE OMOIOTMM M APYrux HayK. CBHIETENBCTBA 3BOMIONMHU. [lanmeoHTonmormyeckue:
I0CJIEI0BATELHOCTD IOSIBJICHUS] BU/IOB B ITAJICOHTOJIOTMYECKOH JIETOITUCH, NiepexoHbie (opmbl. buoreorpadpuyeckue:
CXOICTBO W paznuuue (ayH u (rIop MaTepuKOB M OCTPOBOB. DMOPHOJIOTHUECKHE: CXOACTBA U Pa3Uyus 3MOPHOHOB
Pa3HbBIX BU/IOB TI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOINYHbIE, aHAJIOTHYHBIC, PYIMMEHTAPHBIE OPTaHbl,
araBU3Mbl. MOJIEKYJISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX
ITyTEeH y BCeX OpraHu3MoB. DBomonronHas Teopus Y. Jlapsuna. IIpennocsuikn BOSHUKHOBEHHS JapBUHU3MA. J{BIOKy e
CHJIBI DBOJIIOLMHU BHIOB 10 JlapBHHY (M30BITOYHOE PasMHOKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEOIpenesIEHHAs
HM3MEHYHBOCTh, OOph0a 3a CyIeCcTBOBaHHE, €CTECTBEHHBIH 0TOOp). CuHTeTmdeckas Teopus sBomtormu (CTD) m eé
OCHOBHBIE NOJIOKEHHSI

JlaGopaTopHasi padora Ne 8. «CpaBHeHHe BUAOB 10 MOP(0JIOTHYECKOMY KPUTEPHIO».

31-32

Muxkpo3somonus. Makpo3sBoJonus.

IMomynsanust Kak eqUHUNA BHA U 3BOTIOLUH.

JBmxymmue cuibl ((hakTopbl) 3BOJTIONUH BUIOB B MpUpoje. MyTallmOHHBIH Ipoliece ¥ KOMOMHATUBHAS M3MEHYHBOCTb.
[omynsmuronHple BOMHBI U Apeld reroB. M3omsumsa u murpamms. EctecTBeHHBINH 0TOOp - HAMpaBISIOMU (akTop
sBommorui. Popmel ectecTBeHHOTO 0TOOpa. [IpHCHOCOOIEHHOCTh OPraHM3MOB KaK pe3yJbTaT 3BOMOLHHU. [Ipumeps
MIPUCIIOCOONIEHHIA Y OpraHn3MoB. ApoMop(h03bl U UANOAAANTAIHH.

Bun u BugnooOpaszoBanne. Kpurepnu Buma. OcHoBHBIE (POpMBI BHAOOOpa30BaHUS: TeorpaduiaecKkoe, IKOIOTHIECKOE.
MaxkposBomorust. @opMbI SBONIOLIH: ¢unernyeckas, JIMBEPreHTHAs, KOHBEpIeHTHas, napaJuiesbHasl.
HeobOparumoctes  sBomtonnu.  IIpomcxoxaeHHME OT  HECNEUMaIM3MpOBAHHBIX  MpenkoB.  IIporpeccupyromas
crenuanu3anus. AJanTUBHAS pajuanys.

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

OK-1;
OK-7
Monyns 3

OK-2;

CoaepxxaHue y4eOHOr0 MaTepuaja




33-34 Bo3nukHOBeHHe U pa3BUTHe KM3HH Ha 3eMute. OK-1
JloHay4HbIE IPE/ICTABIECHHS O 3apOKJICHUH >KU3HHU. Hay4Hble runoTe3sl BOSHUKHOBEHUS J)KU3HH Ha 3emJie: abuoreHes u OK-2
MaHCTIepMUs. XWMUYecKas OJBONIONUSA. AOHOTeHHBIH CHHTE3 OpraHWYeCKHMX BEMIECTB W3 HEOPTraHHYECKHUX. OK -4
DKCIIEpUMEHTAIFHOE ITOITBEPIKICHIE XUMIUECKOH BONMFONNH. HauambHbIE STarbl OHOIIOrHYecKor SBOMIoNHH. [ umoresa OK-7
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE IPOTOKJIETKH. [lepBhIe KIETKH M WX IBOJIOIHS. Monyns 6
®opmMHupOBaHNE OCHOBHBIX I'PYIIH XXHUBBIX OPTaHH3MOB.
PasButne xxu3Hu Ha 3emute 1o 3pam U neproaam. Karapxeit. Apxeiickas u npotepo3oiickas 3psl. Ilaneo3oiickas spa u e€ | 1
TIePUOIBI: KeMOPHIICKHN, OPJOBUKCKUH, CHITYpHUIICKHI, TEBOHCKUH, KAMEHHOYTOIIBHBIH, TEPMCKHIA.
Me3o3oiickas spa U e€ Mmepuojbl: TPUACOBBIH, OpCcKUil, MenoBoil. KaitHo3olickas spa U e€ mepuojbl: MajJeoreHOBbIH,
HEOT€HOBBIN, aHTPOIIOTCHOBBII. XapaKTEepUCTHKA KIMMaTa M T'€0JIOTHUECKHUX MporeccoB. OCHOBHBIE 3Talbl 3BOTIOLUT
PacTHTENBHOTO U KUBOTHOTO MHpa. ApoMop]o3bl y pacTeHHH M KMBOTHBIX. [losiBIIeHME, pacliBET M BEIMUpPAHHE TPYIII
KHUBBIX OpraHu3MoB.CHcTeMa OpPraHMYECKOTO MHpa KaK OTpakeHHE 3BOIMIONMU. OCHOBHBIE CHCTEMATHUECKUE TPYIIIBI
Tema 9. OpraHU3MOB.
Bo3HukHOBeHHE H IIpakTnyeckas padora Ne 4. «3yyeHue HCKONMAEMbIX OCTATKOB PACTEHUI M KUBOTHBIX B KOJLJIEKIIUSIX». 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 (GpakTopbl) aHTpororenesa. HacnencrseHHas K3MEHUYMBOCTh U €CTECTBEHHBIH 0T00p. OOIEeCTBEHHBIH ’ 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 MCKOIaeMBIX OCTaTKOB, BPEMS CYIIECTBOBAaHMS, 00JACTh PaclpoCTpaHEHHs, 00BEM TOJOBHOTO Mo3ra, o0pa3
KHU3HH, OPYJIHSL
37-38 YesioBeueckne pachl. OK-1
OcHOBHBIE OOJBIIKE Pachl: eBpOINEoHIHAs (€BpasuiicKas), HETpo-aBcTpajougHas (dPKBATOPHANIbHAS), MOHTOIOHIHAS 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 «IBOJIONHS OPraHHYECKOro Mupa Ha 3emiie» (B ecTeCTBEHHO-HAYYHBIH WM KpaeBeTuecKuii My3eii).
Paznes 4. DkoJiorusi
Conep:xaHue yue0HOro MaTepuaa 10
41-42 JKoI0TUs KaK HayKa. OK-1
Tema 10. 3amaun U paszensl KOJIOruu. MeToIbl AKOJIOTHUECKUX UCCIeI0BaHUN. DKOIOIHYecKoe MUPOBO33pEHIE COBPEMEHHOTO | | OK-2
Oprannsmbt H yenoBeka. Cpenbl OOMTaHMsI OPraHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAS, MOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OK-4
OKpYy:karmas cpeia. JlaGoparopHas pa6ora Ne 10. «Mopdosiornyeckue 0co0eHHOCTH PacTeHHii U3 Pa3HBIX MeCT 0OMTAHMS. OK -7
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Kuaccudukanus 3x0j10ru4eckux (pakTopos.

Okonoruydeckue paxkropsl. Kiaccudukarys 3KoI0rnueckix GakTopoB: abHOTHUECKHE, OMOTHYECKUE U aHTPOIIOTCHHBIE.
HeiictBre sKomorm4eckux (aKTOpoB Ha OpraHum3Mbl. AOHOTHUYecKHe (aKTOPHI: CBET, TEeMIeparypa, BIKHOCTD.
®oronepuoansm. Ilpucrnocobnenns opraHm3MoB K JeHcTBHIO abuMoTHYeckuX (akTopoB. buonorndeckne puTMBI.
buornueckue ¢dakropsl. Bujapl OnoTHueckuX B3auMOJCHCTBUI: KOHKYPEHIIMS, XUITHUYECTBO, CHMOMO3 U €ro (hOpMBI.
[MTapa3utnsm, Koomeparys, MyTyaln3M, KOMMEHCAIH3M (KBAPTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIN3M, HEHTPaIH3M.
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUH JJIsl CYIIECTBOBAHHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

JlaGopaTopHasi padora Ne 11. «BiusiHue cBeTa HA POCT U Pa3BUTHE YePEHKOB KoJIeycay.

OK-1
OK-2
OK-4
OK -7

45-46

IK0JIOTHYECKHE XaPAKTEPUCTUKH MOMYJIAI[UH.
OCHOBHBIC TIOKAa3aTelIH IOMYJSAIUI: YUCIEHHOCTh, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTH, IIPHPOCT, MHUTPAIIHS.
JMHaMKKa 4MCIIEHHOCTH MONYJISALMU U €€ Perysiusl.

IIpakTnyeckasi padora Ne 7. «IloacyéT NJOTHOCTH MOMYJISIIUI Pa3HbIX BUTOB PACTEHHII».

OK- 1
OK-2
OK -7

Tema 11.
Coo0mecTBa "
IKOJIOTHYEeCcKHe
CHCTEMbI

47-48

Co00111eCcTBO OPraHNU3MOB - OHOLIEH03. JKOJIOrHYecKHe CUCTEMBbI (IKOCHCTEMBI).

CTpyKTypbl OMOIICHO3a: BUIOBAsI, IPOCTPaHCTBEHHAs, Tporudeckas (mumieBas). Buapi-nomuHanThl. CBsi3u B OHOLIEHO3E.
DKkosoruueckue cucteMsl (3KocucteMsl). [lonsrue 06 skocucreme u OuoreoneHose. DyHKIMOHAIBHBIE KOMIOHEHTHI
9KOCHUCTEMBI: IPOLYLEHTH, KOHCYMEHTBI, PEAyLEeHTHl. KpyroBopoT BeIECTB M IOTOK 3HEPIUM B OKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [Tnmessle 1ienu n cetr. OCHOBHBIE ITOKa3aTeIn SKOCUCTEMBI: OroMacca,
MPOAYKITHSI. DKOJOTHUCCKUE MUPAMHUIBI: POIYKIIMU, YACICHHOCTH, OromMacchl. CBOMCTBA 3KOCHCTEM: YCTOHYHUBOCTS,
camoperyisinusi, pasputre. CyKieccus.

OK-2
OK -7

49-50

IIpakTuko — opueHTHpOBaHHOE 3aHsATHE. [IpupoaHbie 3kocucTeMbl. CoxpaHeHHe 0M0JOTHYeCKOro pa3Hoo0pasust
Ha 3emJie. Yuenue B.W. Bepuaackoro o 6uocdepe.

DKocHCTeMBI 03EP M PeK. DKOCHCTEMa XBOMHOTO MIIM MIMPOKOIMCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE JKOCUCTEMBL. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBbI. brojornueckoe u XO3sIMCTBEHHOE 3HA4YEHHE
arposkocucTeM © ypOoskocucreM. buopazHooOpasme kak Qakrtop ycroiumBocTH dKocucteM. CoxpaHeHue
Onornornueckoro pazHooOpasus Ha 3emiie. [ paHuUIbL, COCTaB U cTpYKTypa Ouocepsl. JKnBoe BemecTBo 1 ero GyHKIHH.
Ocobennoctu 6uocdepbl Kak mo0aTbHOW DKOCHCTEMBI. J[MHaMHU4Yeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTbI BemecTs 1 OMOreOXMMHYECKHE IIUKIIBI SJIEMEHTOB (YIIeposa, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE
ouomel cymru. YemoBeuecTBo B OHochepe 3emiin. AHTPONOreHHbIC H3MeHeHHs B Orocdepe. [7100a1bHbIC 3KOIOTHUSCKUE
mpobaembl. CocymiecTBOBaHNE MPUPOIHI U dermoBeuecTBa. CoxpaHeHHE OMOPa3HOOOpa3ns KaK OCHOBAa YCTOMYMBOCTH
6uocdepbl. OcHOBa pallOHANBEHOTO YIPaBICHHS IPUPOJHBIMU PECypcaMy M MX HCIONIb30BaHKe. JlocTrkeHus OHoIorun
U OXpaHa IPUPOJBIL.

OK-2
OK -7

Paznen 5.

buoJsiorus B ;xu3HH

Tema 12. buoaorus
B JKM3HH

ConeprkaHue y4eGHOro Marepuaja

51-52

I[IpakTuko — opuenTupoBanHoe 3anaTHe. IlpakTHyeckoe 3aHsiTHe. BHOTEXHOJIOTHU B KM3HH Ka)KI0T0
BeinonHenue keiica Ha aHau3 MHQOPMAIMY O HAYYHBIX JIOCTHIKEHHUSX B 00JIaCTH TeHETHYECKUX TEXHOJIOTHH, KJIETOYHON
WH)XEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH (110 TpyIIaM), IPEACTAaBICHHE PE3yIbTaTOB PEIICHHS KEHCOB.

OK-1
OK-2
OK-7

53

JAnddepenunpoBannblii 3a4éT

Koncyabranumn

| O0BEM nporpamMmbI

55




3. YCJIOBUS PEAJIMBALIMA TTPOT'PAMMBI TUCIHITAIIJIMHBI
3.1. Jas peanu3anum nporpaMMbl JAUCHUIUVIMHBI JO/KHbI ObITh NPELyCMOTPEHBI
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,
CEKyH/IOMep, TOHOMETD, TabopaTopHas mocyaa (MpOOUPKH, MOICTABKH JIJIsl IPOOUPOK, MTUHIIETHI,
MECOK, CTYNKH C MECTUKaMH, TMPEAMETHbIE U TOKPOBHBIE CTEKJIA, CTEKJISIHHbIE MaJOYKH,
IpenapoBaibHble WIIBlL, (WIBTpOBaJbHAS Oymara (canderku), cTakaHbl) TUINEPTOHUYECKUN
pactBOp xyopuaa Hatpus, 3%-HbII pacTBOp NMEPOKCUAA BOAOPOAA, PACTBOP HOJa B MOAUCTOM
KaJIMM, TIIMIEpUH, KIIyOHU KapTodes, JUCT 3J0eH KaHaCKOH, TIoa psOUHBI OOBIKHOBEHHOU
(psiOWHBI MM TOMATA), JIYK permyaThlid, pa3BEICHHbBIE B BOJC IPOXIKU);

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'anonrok 3. I'.; mox pex ITaceunuk B. B.; 5-e u3x., crep; Mocksa:
MznarensctBo «IlpocBemenuey; 2024 — 224 c.

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

JlonoTHuTe IbHbIE HCTOYHUKH

1. Honmnera A.1O. buonorus. Beck mkoiapHBIN Kype B cxemax u tabnunax. — M.: 2014

2. KoncrantuHoB B. M. buonorus : y4eOHHK ISl CTyA. YYpexAeHUH cpen. mpod.
obpazoBanus / B.M.Koucrantunos, A.I'.Pe3anos, E.O.®aneera; mox pea. B.M.KoncranTiuHoBa.
— 8-e u3n., crep. — M. : U3narenbckuii 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 (Kpaxmail,
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 TpeBpalieHue

@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. CrpoeHue u ¢yHKUUM
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 KpaTKOi
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 E€HTHI BpeMEHH ¢ XapaKTepUCTHKOMH
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 CKPCIIUBAHUU, COCTABIICHHE
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 CKPCIUBAHHUS

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 “Teoperuueckue
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 JIeHTHI BPEMEHH BO3HHKHOBEHHUS U
pa3BUTHS KU3HU Ha 3eMiie

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 oskosoruyeckuM Qakropam u cperam
JKU3HU OpPTaHU3MOB

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 “OTX0AbI MPOU3BOACTBA”

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",
"BnusiHne abnotndyeckux (akTopoB Ha YeJOBEKa
(HM3KHME U BBICOKHE TEMIIepaTyps)"”

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. UcciienoBanust 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 noMallHEro panyoHa IUTAaHUS CTapLICKIACCHUKOB C IEJIbI0O BBIABICHUS B HEM
TeHEeTHYECKU MOAU(DULIMPOBAHHBIX UHIPEAUEHTOB.

HckyccTBeHHBIE OpraHbl - IpodiieMa U MEePCIEKTUBBI.

Hayunsble u 3THueckue npoOieMbl KITOHUPOBAHUS.

Pacel1, pacoBenenue u pacusm



