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1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBLHOW JUCIUIIJIMHBI «BUOJOT Usl»

1.1. MecTo AMCHUILUIMHEI B CTPYKTYype o0pa3oBaTenbHoii nporpammer CIIO

O0meobpazoBarenbHas qUCHUILIMHA «bronorus» n3ydaercs Ha 6a30BOM ypoBHE B 00111€00pa30BaTENbHOM LUKIIE yIeOHOTO
IUIaHA ~ OCHOBHOH  NpogecCHOHATIbHON 00pa3oBaTeNbHOM NporpaMMbl  BCEX  YKPYHHEHHBIX  TpyMIl
cnenmanpHOCTel/Mpodeccuit 40.00.00 HOpucnpyznenmus/Crnennansaocts 40.02.01 TlpaBo n opraHm3as COIUAIBEHOTO
obecrieueHusl.

TpynoeMkocTs quctuIinHbl «bronorus» Ha 6a30BOM ypOBHE COCTaBIIAET 72 yaca, U3 KOTOphIX 12 4acoB BKIIOYAET
podecCHOHANLHO-OPUEHTUPOBAHHOE COZEPKaHUE, YCHIIMBAIOIIee Mpo(ecCHOHaIbHYI0 COCTaBISIONIYIO 10 KOHKPETHOU
npodeccun uim crienuaitbHocTH B 3aBucuMocty o @I'OC CIIO npodeccun/crnennansHOCTH.

[podeccroHanbHO-OPUEHTHPOBAHHOE COICPKAHUE PEaTU3yeTCs B MPHUKIAIHOM Mojyie (pasaen 5 “Buonorus B
KI3HA) 7S BCeX mpodeccuii/crienuansHOCTe Ha MaTepraie KecoB, CBI3aHHBIX C aHAIM30M HH(OPMAINH O pa3BUTHH H
MIPUMEHEHUH OMOTEXHOJIOTHH MO OTpacisiM Oynyrmied mpodeccHOHATBHON IesTenbHOCTH oOydarommxcs. Kpome Toro,
poeCcCHOHANEHO-0PUEHTUPOBAHHOE COAEPKAHUE YIUTHIBACTCS B pazzene 4 “OKoyorus’ Py BEIOIHEHUH J1a00paTOPHBIX
U TIPAKTHYECKHUX PabOT, CBS3aHHBIX ¢ Oyaymel mpodeccHoHaIbHOH NesTeNFHOCTBIO 00y JatOIIXCS.

[epuon oOyueHns u pactpeneneHne Mo ceMecTpaM OnpezessieT 00pa3oBaTeNbHas OpraHU3anns CaMOCTOSTEIbHO,
C y4EeTOM JIOTUKHU (POPMHUPOBAHUS IPEIMETHBIX PE3YJIbTATOB, OOIIUX U MPO(GECCHOHATBHBIX KOMIIETEHIINH, MEXKITPEAMETHBIX
CBsI3€H C IPYTMMHU TUCIUILIHHAME 0011[e00pa30BaTebHOTO U 00IIEeNpOoheCcCHOHAIBHOTO IIMKIIOB YY€OHOTO TIaHa.



1.3. Henu u niiaHupyemMble pe3yabTaThl 0CBOCHHUS TUCHUILIUHBI:

Heanb: hopMupoBaHUE y CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(YHKIIHOHATHHONW OPraHM3alUH )KUBBIX CHCTEM
pa3sHOro paHra Kak OCHOBBI NPHHATHSA DPEIICHHH B OTHOIICHWH OOBEKTOB JKMBOH IMPHUPOABI M B TNPOM3BOACTBEHHBIX
CUTYaIUSIX.

3agaum:

1) chopmupoBaTh NOHMMaHHWE CTPOCHHUS, MHOIOOOpa3usi M OCOOECHHOCTEH JKMBBIX CHUCTEM Pa3HOTO YPOBHSA
OpraHM3aliK, 3aKOHOMEPHOCTEH MPOTEKaHMsl OMOJIOIMYECKUX IMPOLIECCOB U SIBJICHHUH B OKpYXKaloIIeil cpene, HeI0CTHON
HayYHOW KapTHHBI MHPa, B3aUMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUs OIPEIENSTh KHBBIE OOBEKTHI B IPHPOJE; NPOBOIUTH HAOIIOJNCHMS 338 DKOCHCTEMaMH IS
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOIIOTEHHBIX N3MEHEHHUH, HHTEPIIPETUPOBATh Pe3yIbTaThl HAOIIOACHHH,

3) chopmupoBaTh HaBHIKM NPOBEICHHS INPOCTEHIINX OHOJOTHYSCKUX SKCHCPUMEHTANBHBIX HCCIEIOBAHUNA C
coOIroIeHIeM TIpaBIII 6€30IaCHOTO 00paIeHHs ¢ 00bEeKTaMH U 000PYIOBaHHEM;

4) pa3BUTh yMEHUS UCIOIB30BATH HHOOPMAITHIO OMOJIOTHIECKOTO XapaKTepa U3 pa3IMdHBIX NCTOYHHIKOB;

5) copmupoBaTE yMEHHS NPOTHO3MPOBATH HOCIECICTBHS CBOCH JEATEIHPHOCTH 1O OTHOLICHUIO K OKpY’Karomen
cpene, coOCTBEHHOMY 3/I0POBBIO; 000CHOBBIBATh M COOMIIOAATH MEPHI MPO(HUIAKTHKY 3a00ICBaHUH.

6) chopMHpOBaTh MOHMMAHHE 3HAYMMOCTU JOCTHIKCHHUN OMOJIOTHUCCKOW HAYKH M TEXHOJOTHH B MPAKTHYCCKOM
JACATCIbHOCTH Y€JIOBCKA, PA3BUTHHU COBPEMEHHBIX MCIUIIUMHCKUX TEXHOJIOTUM U aI’pO6HOTeXHOHOFHﬁ.



1.2.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHUs 00111e00pa3oBaTe/bHOI JHcHUIIHHBI B c00TBeTcTBHU ¢ ®I'OC CIIO u na ocHoBe ®I'OC COO

Koa 1 HamMeHOBaHHe
(popmupyembix
KOMIIeTEeHI M

HJIaHpreMbIe pe3yabTaTbl 0CBOCHHUA THCHUIIMHBI

O0wmme

JucuuninHapHble

OK 01. Beibupars
CHOCOOBI penIeHNUs 3a0a4
npoQeCCUOHATBHOM
JICSITETBHOCTH
MPUMEHHUTENHHO K
Ppa3IMYHbIM KOHTCKCTaM

B yacTu Tpy10BOro BOCIMTAHMA:
- TOTOBHOCTH K TPYZy, OCO3HaHHE IICHHOCTH MaCTepCTBa, TPYAOI00HE;

- TOTOBHOCTh K aKTUBHOM JIESITEILHOCTH TEXHOJOTHYSCKON M COIMAIbHOM
HANPaBJICHHOCTH,  CIIOCOOHOCTh  WHHIMUPOBATh, IUIAHAPOBaTh U
CaMOCTOSATCIBHO BBIITOJHATH TaKyIO JCATCIBHOCTD,

- HHTEpEC K Pa3IM4YHbIM cepaM NpodhecCHoHATLHOM A TeIbHOCTH,
OBHaHeHHe yHI/IBepcaﬂbHBIMI/I y‘le6HLIMI/I IIO3HABATCJIbHBIMHU [[eﬁCTBPISIMH:
a) 6a30Bble JIOTHYECKUE IeCTBUA:

- CaMOCTOSTEIbHO (OPMYIHPOBATh M AKTyalU3UPOBATh IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIUBATH CYIICCTBCHHBIN MPH3HAK WA OCHOBAHUSA IS CPAaBHCHMUS,
Kiaccu(puKauu 1 0000ICHS;

- ONpeNeTATh LENU NeATSIFHOCTH, 3aaBaTh IapaMeTPhl U KPUTEPHH HX
JOCTHIKCHHUS,

- BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B PACCMaTPUBAEMBIX
SIBJICHUAX

- BHOCHUTH KOppeKTI/IBBI B JOCATCIIBHOCTBH, OICHHBATHL COOTBCTCTBHC
Pe3yabTAaTOB IEJISIM, OL[CHUBATH PUCKH MTOCICACTBUI NCSITEIHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPU PEIICHUH XKI3HCHHBIX IIPOOIIeM
0) 0a3oBbIe HCCEeN0BATEILCKHE TeHCTBUA:
Y4e0HO-HCCIICIOBATEILCKON |

ACATCIBbHOCTH, HABBIKAMU pPa3peCIICHUA l'IpO6J'ICM;

- BJIaACTH HaBbIKaMH HpOGKTHOﬁ
- BBIABJIATH NPUYHMHHO-CJICACTBCHHBIC CBA3U W AKTYaJIM3UPOBATH 3a4aydy,

BBIIBUTATh THIOTE3Yy €€ pemeHHus, HaXOAWTh AapryMeHTHl s
JIOKa3aTeNnbCTBA CBOMX YTBEP)KICHWH, 3aJaBaTh MapaMeTpPhl U KPUTEPHH
permeHus;

- aHANM3MPOBATH IONYyYCHHBIE B XOJE DEUICHHS 3aJadd pe3yibTaThl,
KPUTHYECKH OIEHUBATH WX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMETh NIEpEHOCUTH 3HAHUsI B II03HABATEILHYIO M MPAKTHYECKYI0 001acTu
JKU3HENIESATEIbHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 06J'IaCTCI>i;

copMHPOBAHHOCTB 3HAHUH O MECTE U POJIN OHUOJIOTHU B CHCTEME HAYYHOTO
3HaHUS; (DYHKIMOHAIBHOW TIpaMOTHOCTH 4YeNOBEKa JUIi  PEIICHUS
JKI3HEHHBIX TIPOOIIEM;

c(OpPMUPOBAHHOCTH YMEHHUS PACKPBIBATH CO/ICPYKAHUE OCHOBOIIOJIATAIOIINX
OHMOJIOTUYECKUX TCPMHUHOB M IOHSATHH: KH3Hb, KJIETKA, TKaHb, OpraH,
OpraHusM, ouochepa;
MeTabonmm3m (0OMEH BeIIeCTB M TPEBpalleHHe SHEPTuu), TOMEOoCTas
(camoperyisius), OMOCHHTE3 Oellka, CTPYKTypHas OpraHu3alMsi >KHUBBIX

BHUJl, TOMYyJSIHS, OSKOCUCTeMa, OHOIICHO3,

CHUCTEM,  JUCKPETHOCTb,  CAMOPEryJALUs,  CaMOBOCIIPOU3BEJCHHE
(penpomyK1msi), HaclIeICTBEHHOCTh, M3MEHUYHUBOCTD, YHEPTO3aBUCHMOCTb,
POCT U pa3BUTHE, YPOBHEBAs OpPraHU3aLUS;

c(OPMUPOBAHHOCTH YMEHHUS PACKPHIBATH CO/IEPKAHNUE OCHOBOIIOJIAT AFOIINX
OMONIOrMYEeCKUX TEOPHUH W  THUIOTE3: KIETOYHOH, XPOMOCOMHOM,
MyTaHHOHHOﬁ, 3BOJ’IIOL[I/IOHH0171, MMPOUCXOKIACHUS )KU3HU U YCJIOBCKA,
c(hOpMHUPOBAHHOCTH
Ouonornueckre 3akoHBl U 3akoHoMepHOCTH (I'. Mennens, T. Moprana,

H.U. Baswnopa, D. T'ekkens, ®. Mromnepa, K. bapa), rpanums ux

yMEHHUs pacKpbIBaTh OCHOBOIIOJIATArOIIHE

NPUMEHUMOCTH K )KHBBIM CHCTEMaM;
proOpeTeHue
MO3HAHUS, HCIIOIb3YEMBIX B OHOJIOTMH: HAOIIOJICHUS U OIUCAHMS JKHBBIX

OIlbITa TNPHUMCHCHUS OCHOBHBIX MCTOAOB HAYYHOI'O

CUCTEM, IIpo1eccoB n HBH@HHﬁ; OpraHusanuu n IpOBCACHUA
OHOJIOTMYECKOTO OKCIICPUMCHTA, BBIABM)XCHUSA THUIIOTE3, BbIABJICHUSA
3aBUCUMOCTH MCKAY HcciieyeMbIMU BCIIMYMHAMU, 0OBSICHEHUS

l'[OJ'Iy‘-IeHHI)IX peSyHBTaTOB n q)OpMyJ'lPIpOBaHI/IH BBIBOJIOB C UCITOJIB30BAHUEM
Hay4HbIX TIOHSITHH, TEOPUH U 3aKOHOB;

CCI)OpMI/IpOBaHHOCTI) yMeHI/Iﬂ BBIZACIIATH Cy]lIeCTBCHHBIC HpI/ISHaKI/I BI/IpyCOB,
KIJICTOK HpOKapI/IOT nu 3yKapI/IOT; OJHOKJICTOYHBIX W MHOTI'OKJIETOYHBIX
OpraHW3MOB, BHJOB, OHOTEOIIEHO30B W OKOCUCTEM; OCOOCHHOCTH
MPOIIECCOB  OOMEHa BEIIECTB M IMPEBpAlCHHUs JHEPTUH B KICTKE,
(oTocuHTE3a, TUNIACTHYECKOTO M IHEPreTHICCKOro OOMEHa, XeMOCHHTE3a,
MHTO3a, MeHo03a, pa3BuUTHS  H

OIUIOAOTBOPEHMA, Pa3MHOKECHUA,

WHJIMBHU/YaIbHOTO pa3BUTHs OpraHu3Ma (OHTOTreHe3a), OOpbObI 3a




- BBIIBUTATh HOBBIC HACU, TIPEIaraTb OpUTHHAJIBHBIC IIOAXOABI Y PEIICHUS

- CIIOCOOHOCTh HMX HCIOJB30BAaHMS B IO3HABATEIBHON M COLHATBHOU
MpaKTHKE

€CTCCTBECHHOT'O BI/II[006paSOBaHI/Iﬂ,

oOuTaHus,

CYIIIECTBOBAHNE, otbopa,
NPUCIOCOOJICHHOCTH ~ OPraHU3MOB K  cpere
KOMIIOHEHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX HM3MCHEHHMH B JKOCHCTEMax

BJIUSAHHAA

CBOGH MECTHOCTH, KpPYrOBOPOTa BELIECTB M IIPEBpPAILCHUE JHEPTUH B
6uocdepe;

c(OPMUPOBAHHOCTh YMEHHMSI PEUIaTh OMOJOTHYECKHE 33aJadH, COCTAaBIIThH
TCHOTHUITMYECKUE CXEMbl CKPEIIMBAHUS JJIsl pa3HbIX THIIOB HACJIEOBAHMS
MIPU3HAKOB y OPraHU3MOB, COCTABJISITH CXEMBI IEPEHOCA BEIIECTB M SHEPTUH
B DKOCHCTEMax (LIEH MUTaHMUs, TUIEBBIE CETH)

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPEICTBA
MOUCKa, aHAJIN3a U
UHTEpIpETALIH
uHdopmanuu u
uH(OpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHHS 33714
npodeccHOHAIBHOM
JeATEeIEHOCTH

B 06s1acTH HEHHOCTH HAYYHOI'O MIO3HAHUS:

- ¢(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAyKH M OOLICCTBEHHOH MPAKTHKH, OCHOBAaHHOTO Ha
JMajore KyJbTyp, CIHOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MecTa B
MOJNUKYIBTYPHOM MHPE;

- COBEPILICHCTBOBaHME SI3BIKOBOM M UUTATENbCKOI KyJIbTYpHI KaK CpeAcTBa
B3aUMO/JICHCTBUS MEXAY JIIOIbMU U MTO3HAHUS MHUPA;

- OCO3HaHHUE IEHHOCTH HAayYHOU JeATeIbHOCTH, FTOTOBHOCTh OCYILECTBIIATh
MPOCKTHYI0 U MCCIIEJOBATENIBCKYIO JESITeIbHOCTh HHIUBHIYaJbHO U B
rpymmne;

OBgilaieHne YHUBEPCAILHBIMH y4EOHBIMHU IT03HABATEIILHBIMU JICHCTBUAMMU:
B) pa0doTta ¢ uHopMmanmeii:

- BJAJeTh HaBBIKAMM IIOJydeHUS WMH(OpMannM W3 HCTOYHHKOB Pa3HbIX
THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh ITONUCK, aHAIIN3, CHCTEMATH3ALUIO 1
MHTEPIPETALII0 HHPOpMaK Pa3IMYHEIX BUIOB U (OPM NPENCTABICHHS;
- co3laBaTh TEKCTHl B Pa3lIMuHbIX (opMarax € ydyeToM Ha3HaueHHMs
HHQOPMALMK U IENIEBOW ayAWTOPHM, BHIOMpas ONTHMANbHYIO (GOpPMY
MPECTaBICHUS M BU3YyaJIN3aIUH;

- OLICHUBATh JOCTOBEPHOCTB, JIESTMTUMHOCTh MH(OpMAIINH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIbHO-3THYECKIM HOPMaM;

- WCIOJB30BaTh CpeicTBa HHMOPMALMOHHBIX M KOMMYHHKAallMOHHBIX
TEXHOJIOTHM B  pELICHHU KOMMYHUKAaTHBHBIX U
OpPTraHM3allOHHBIX 33/1a4 C COOJIOJIeHHeM TpeOOBaHUH 3IPrOHOMHUKH,

KOTHUTHBHBIX,

TCXHUKHU 6C3OHaCHOCTI/I, TUTUCHBI, pecypcoc6epe>KeHH$1, IIpaBOBbIX U
9TUYCCKUX HOPM, HOPpM I/IH(I)OpMaIII/IOHHOI\/’I 6630HaCHOCTI/I;

- BIAJETh HaBBIKAMHM pPACHO3HABaHUS M  3aIIUTHI
nH(OpMaMOHHOM 6€3011aCHOCTH JIMYHOCTH

nadopmanuy,

c(OpPMHUPOBAHHOCTH HHPOPMALIHIO

OHOJIOTMYECKOTO COACPIKAHUA, BKIHOYAIOMIYHO IICCBAOHAYYHbBIC 3HAHUA U3

yMeHI/Iﬁ KPUTHYCCKHU OLCHHBATH

pa3IMYHBIX HCTOYHHMKOB (CPEACTBA MaccOoBOM WH(OpManmu, HaydHO-
TIOMYJISIPHBIE  MaTepHalibl); HHTEPIPETHPOBATh  3THUECKHE
COBPEMEHHBIX HCCICIOBAaHWH B OHOJOTHM, MEIUIUHE, OHOTEXHOJIOTHH;

ACIICKThI

paccmarpuBaTh INI00AJbHBIE AKOJIOTHUECKHE MPOOJIEeMbl COBPEMEHHOCTH,
(hopMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

c(OPMHUPOBAHHOCTh YMCHHI CO3/1aBaTh COOCTBCHHBIC MHCHMCHHBIC W
YCTHBIE COOOIIEHMSI HAa OCHOBE OMOJOrMYeckoid HHpOpManuu u3
HECKOJIbKMX MCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BaTh MOHSATHHHBIN anmapat

OMOJIOTHH




OK 04. DddexrusHo
B3aUMOJICHCTBOBATh Hu
paboTaTh B KOJUIGKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEAEICHHIO;
-OBJIAZICHUE y49e0HO-ICCIe0BATENBECKOM, MPOCKTHON U
COIIMANBHON IESITEIbHOCTH;

HaBBIKAMH

OgJiaienne YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMU J1€HCTBUAMU:
0) coBMecTHas IeATEIbHOCTD !

- IIOHMMaThb M  HCIOJb30BaTh
WHIUBUAYAIbHON paboThI;

NMpeuMyHIcCTBa KOMaHIHOM u

- HOpUHUMATL UCIU COBMECTHOM JACATCIBHOCTH,
KOOPAUHUPOBATH ﬂeﬁCTBHﬂ mo €€ OOCTHXKCHHUIO!

OpraHu30BBIBATb U
COCTaBNIATh IUIAH

JISWCTBHH, paclpeneisiTh POJIM C Y4eTOM MHEHHUIl y4acTHHKOB 0OCYXIaTh

pe3yJIbTaThl COBMECTHOI pabOTHI;

- KOODAMHHPOBaTb M BBINOJNHATE pabOTy B YCJIOBHSAX PpEaJbHOTO,

BUPTYAJILHOTO U KOMOMHHPOBaHHOTO B3aHMMOJICHCTBHS;

- OCYHIECTBJIATH MO3UTUBHOE CTPATETUYECKOE IMOBEJICHHE B Pa3IMYHBIX

CHUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM

OgJ1aieHNe YHUBEPCAJIBHBIMH PeryJIsATHBHBIMHU AeiiCTBUAMU:

I') IPUHATHE ceOs ¥ APYTUX JI0eii:

- IpPUHUMAThb MOTHUBBI M AapryMEHThl JpYrMX JIIOACH Ipu aHaiuse

pE3yIbTATOB AEATEIBHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIFOJEH Ha OMINOKHY;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3HUIIMH JIPYTOTO YeJIOBEeKa

npmoGpeTeHue OIlbITa TMNPUMCHCHUSA OCHOBHBIX MCTOJOB HAyYHOI'O
NO3HaHMs, UCIIOJb3yEMbBIX B OUOJIOrUH: HaGﬂ}O,B,CHl/Iﬂ U OIIHMCAaHUA KUBBIX

CUCTCM, IMpo1EeCCoB u ﬂBHGHMﬁ; OopraHusanuun u MpOBEACHU
OHOJIOTMYECKOTO OKCIICPUMEHTA, BBIABMXCHUSA TUIIOTE3, BbIABJICHUA
3aBUCHUMOCTH MCKIY HCCIICAYCMBbIMHU BCIIMYMHAMU, O0OBSICHCHUS

TIOTYYEHHBIX PE3yIbTAaTOB U (JOPMYINPOBAHUS BEIBOJOB C HCIOIB30BAHUEM
HAay4YHBIX [IOHATHUH, TECOPUI U 3aKOHOB

OK 07. ConeficTBOBaTH
COXPaHEHHIO
OKpY>Karouleil cpefipl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
W3MEHCHUHU KJIMMAaTa,
MNPUHIUITBI GEPEIKITUBOTO
MPOU3BOJICTBA,

3¢ dexTHBHO
JIeHCTBOBATH B
Ype3BBIYANHBIX
CUTYAIHIX

B 00J1acTH 3K0JI0rH4€CKOr0 BOCIIHTAHUS:

- c(hOpPMUPOBAHHOCTH 3KOJIOTHYECKOH KyJIbTYyphl, NMOHUMAHHE BIMSHUS
COLIMAIBHO-D)KOHOMHMYECKHX IPOLIECCOB HA COCTOSHUE NPUPOJHOH U
COIIMANBHON CpeAbl, OCO3HAHHE IJIO0ABHOTO XapaKTepa SKOJOTHYECKHX
npobem;

- IJIAHUPOBAHUE U OCYIIECTBJIEHUE JEHCTBUM B OKpyKarouled cpeae Ha
OCHOBE 3HaHU LIeeH YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA;

AKTUBHOE HENPUATHUE NEUCTBUM, IPUHOCAIIUX BPE OKPYIKAIOLIEH cpene;

- YMEHHUE IMPOTHO3UPOBATH HC6J’IaFOHpI/I${THBIe OKOJIOTUYCCKHUEC TTOCIICACTBUA
IpeAIPUHUMAEMbIX JEHCTBUI, IPENOTBPALLATD UX;

- paclIpeHHe OMbITa AEATEIBHOCTH SKOIOTNYECKON HAIPaBIEHHOCTH;

- OBJAJICHUEC HaBBIKAMH YYeOHO-UCCICIOBATEIBCKON, IPOCKTHOW U
COIIMAJIbHOM JIEeSITEIbHOCTH

chOpMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh TOJXYYSHHbIE 3HAHUS JUIA
00BsICHEHUST OMOJIOTMYECKUX TPOIECCOB U SIBJICHWN, I TPUHATHS
MPAKTUUECKUX PEIICHUH B MOBCEJHEBHOW KHU3HU C IEIBI0 00eCIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbS OKPYKAIOIIMX JIFOJCH,
COOJIFOJICHHST 3[JOPOBOTO 00pa3a >KU3HU, HOPM T'PaMOTHOTO IOBEJCHUS B
OKpY)Kalomied  MPHPOTHOH  cpelme;  TNMOHUMaHWE  HEOOXOJAUMOCTH
WCTIOJB30BaHUsS JTOCTH)KCHUI COBPEMEHHOHM OMOJIOTHH M OMOTEXHOJIOTHA
JUIsl paliMOHAJIbHOIO IPUPOIOIOIb30BaHUS

IIK 2.1. [lonnep>xuBaTh 0a3bl JAHHBIX MOJTydaTeNIe MEHCHH, TOCOOMH, KOMITEHCAIMI B APYTUX COIUAIBHBIX BBIIIIAT, @ TAKXKE YCIYT U JIBIOT B AKTYAJIIbHOM COCTOSIHUH.
[IK 2.2. BBIBIATE UL, HYKAAIONIIXCS B COIIMATBHON 3aIUTe, U OCYIIECTBIIATh X YUET, HCIOIb3yS HHPOPMALIHOHHO-KOMITBIOTEPHBIE TEXHOIOTHH.




JIP 1 Oco3Haromuii ceOs rpakTaHUHOM H 3aIlIUTHIKOM BEJIHKOH CTPaHBL.

JIP 2 IposiBnstonuii aKTUBHYIO TPaXKJAHCKYIO HO3UIIHIO, IEMOHCTPUPYOIINH IPUBEPKEHHOCTh MPUHIUIIAM YE€CTHOCTH, MTOPSAAOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH aKTHBHBIH
1 yYacCTBYIOIINH B CTYACHYECKOM M TEPPUTOPHATIHHOM CaMOYNPABICHUH, B TOM YHCIIE Ha YCIOBUIX T0OPOBOJILUECTBA, TPOAYKTUBHO B3aMMOJCHCTBYIOIINI 1 YIaCTBYIOLIHN B
JIESITENIFHOCTH OOIIECTBEHHBIX OpPraHN3aIyi.

JIP 3 Cobmomaromiiii HOpMBI IPABOIOPS/IKA, CISAYIOMNI HaeajaM rpakJaHCKOTo 001ecTBa, obecneueHmst 0e30MMacHOCTH, IpaB U cBoOOA rpakaad Poccnn. JIOSNBHBINA K YCTaHOBKAM
U NPOSIBICHUSIM NIPEICTABUTENEH CYOKYNIBTYD, OTAMYAIOININ UX OT IPYMII C JECTPYKTUBHBIM M IEBUAHTHBIM ITOBEJCHUEM. JIEeMOHCTPHUPYIOIIUI HEMPUATHE U IPELYTIPEK TAFOIIHHA
COLIMAJIBHO ONACHOE MOBEJCHUE OKPYKAIOIUX.

JIP 4 TTposiBastfoluii ¥ AEMOHCTPHUPYIOIIUH yBa)KEHHE K JIOISIM TPYAa, OCO3HAIOLIMH [IEHHOCTh COOCTBEHHOTO Tpyna. CTpemsinuiicst K GOPMUPOBAHUIO B CETEBOM CpeJie INYHOCTHO U

podecCHOHANIBHOTO KOHCTPYKTUBHOTO «IIH(POBOTO CIIeaay.

JIP 5 JleMOHCTpUpYIOIUI NPUBEPKEHHOCTh K POJHON KyJIbTYpe, HCTOPUUECKOH MaMATH Ha OCHOBE JII00BH kK PoanHe, poJqHOMY Hapoy, MaJIod pOAMHE, TPUHATHIO TPaJIUIIHOHHBIX

LIEHHOCTEH MHOTOHALIMOHANBHOT0 Hapoaa Poccun.

JIP 6 IIposiBnsironuii yBaKeHHE K JIFOJSM CTapIlero NOKOJEHUS! M TOTOBHOCTh K YUaCTHIO B COLMATIBHON MO/JIEPIKKE U BOJIOHTEPCKUX JABMIKCHHSIX.

JIP 7 Oco3zHaroumii IPHOPUTETHYIO IEHHOCTh TMYHOCTH YEJIOBEKa; YBaXKAIOMINH COOCTBEHHYIO M UY)KYIO0 YHHKaJIbHOCTh B Pa3JIMYHBIX CUTYaIlUAX, BO BceX (POPMax M BHAAX
JIeSITENbHOCTH.

JIP 8 IMposiBnstronyuii ¥ AEMOHCTPUPYIOIIUH yBaXXCHUE K IPEACTABUTEISIM PA3IMIHBIX THOKYJIBTYPHBIX, COLIMAIBHBIX, KOH(ECCHOHATIBHBIX U HHBIX Ipymi. CONpUYacTHBIN K

COXPaHEHHUIO, IPEYMHOKEHHIO U TPAHCISIUH KyJIbTYpPHBIX TPAAULUN U HEHHOCTEH MHOTOHALIMOHAIBHOTO POCCUIICKOT0 TOCYAapCTBa.
JIP 9 CoGmomatomunii ¥ ponaraHgupyOIuii IpaBuiia 3[0pOBOTO M O€301acHOT0 00pasa KU3HHM, CIIOPTa; MPEIYNPESKAAIONININ JTHO0 PEOA0ICBAIONINN 3aBHCUMOCTH OT AJIKOTOJIS,
Ta0aka, ICHXOaKTUBHBIX BELIECTB, a3aPTHBIX

urp u T.1. CoxpaHsIOmuUil ICHX0JIOTHYECKYI0 YCTOHYHBOCTD B CHTYaTHBHO CJIOKHBIX MM CTPEMUTEIFHO MEHSIOIUXCS CUTyallHsaX.

JIP 10 3aboTsimuiicst 0 3alUTe OKpYy’KaroLIel cpeibl, COOCTBEHHOH 1 4ykoil 6€301I1aCHOCTH, B TOM 4YHcie HHU(POBOH.

. JIP 11 IlposBrstomuii yBaXKeHHE K 3CTETHYECKUM LIEHHOCTSIM, 00IaIaroNiil OCHOBAMH ICTETHUECKOH KyJIbTYPHI

JIP 12 TpuHumMaronuii ceMeiHbIe IEHHOCTH, TOTOBBIN K CO3/JaHHMIO CEMbH U BOCITUTAHHUIO JCTEH; IEMOHCTPHPYIONIUI HENPUATHE HACHIUS B CEMbE, YX0/a OT POIUTEIBCKOMN

OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO CBOMMH JE€ThMHU M UX (JMHAHCOBOT'O COJCPIKaHHMs




2. CTPYKTYPA U COJIEPKAHUE OBIIIEOBPA3OBATEJbHOM JUCHUITIJIAHBI

2.1. O6beM JUCHUILINHBI M BHIbI Y4e0HOI padoThl

Bun yueOHoii padoThI O0BeMm B yacax
O0BeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHUILTAHBI 72
B T.4.
OcHoOBHOE coep:kaHue 72
BT. 4.
TEOpEeTHYECKOE 00yIEHHE 40
B T.9. IpO(heCCHOHATLHO-OPHEHTHPOBAHHOE COIEPKAHHUE 2
MPaKTHYECKUE 3aHATHS 20
B T.4. IpO(heCCHOHATbHO-OPUEHTHPOBAHHOE CO/ICPIKAHUE 8
71a00paTOPHBIC 3aHATHS 4
B T.9. IPO(heCCHOHATLHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
KontpoabHasi padora 6
IIpome:xxyTounas arrecranus (3aver) 2




2.2. TemaTUUeCKUiA NNaH U coaepKaHue AUCLUUNANHDI

HanmeHoBaHnue Copep:xanue yuedOHOro MaTepnaJia (0CHOBHOe H NPO(deccHOHATBLHO-0OPHEHTHPOBAHHOE), 1a00pPaTOPHBIE H MPAKTHYECKHE Oo0bem ®Dopmupyemble
pa3jeioB H TeM 3aHATHS, IPUKJIAAHONA MOAYJb (TP HATHYHH) 4acoB KOMIICTCeHIUH
1 2 3 4
Pa3gen 1. Knerka — cTpykTypHO-pyHKIHOHAIBHAS ¢JUHHMIA KIUBOT0 18
Tema 1.1. OcHoBHOe coep:kaHue 2 OK 2
BuoJorns kak Teopernuyeckoe o0yuenue: 2
nayka. Obmas Buosnorus kak Hayka. CBs3b OHOJIOTHH C OONIECTBEHHBIMH, TEXHUUECKUMH H JIPYTHMH €CTECTBCHHBIMHU HayKaMH, punocoduei,
XapaKTepUCTHKA ITHUKOM, 3CTETHKOI U npaBoM. Pob Onosoruu B popMUpOBaHHH COBPEMEHHON HAayYHOU KapTHHBI Mupa. CrcTeMa OUOIOTHYECKUX
JKH3HH HayK.
MerTo/pl TO3HAHMS )KUBOW TIPUPOABI (HAOIOIEHHE, SKCIIEPUMEHT, OIMCaHue, U3MEPEHHe, KilaccupuKanus, MoJAeIUPOBaHHUE,
CTaTHCTHYeCKas 00paboTKa JaHHBIX).
JKusble cucTeMsl (OMOCHCTEMBI) Kak MPeAMET U3ydeHus Ononorun. OTININE XKUBBIX CHCTEM OT HEOPTaHWIECKON IIPHPOIBI.
CaoticTBa OnocucTeM 1 UX pasHOoOOpasue. YPOBHH OPTaHU3AIMH OMOCHCTEM: MOJICKYJISIPHBIH, KII€TOYHBIN, TKAaHEBBIH,
OPTaHU3MEHHBIH, MOMYJSIIMOHHO-BUIOBOH, 9KOCHCTEMHBIN (O0HOTeOIIeHOTHIECKH), OrochepHbIit
Tema 1.2. OcHoBHOe coiep:kanue 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
(GyHKIHOHANLHAS XUMUYECKUH COCTaB KIETKU. XUMHUUYECKUE 3JIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOJIEMEHThL. Bojja 1 MUHEpallbHbIE BELIECTBA. OK-4
OpraHu3anus dDyHKLu/H/I BOJbI U MUHEPAJIbHBIX BEIIECTB B KJICTKE. HozmepxcaHI/Ie OCMOTHYECKOTO OajaHca.
KJIETOK Bbenku. CocraB u crpoeHne 6ekoB. AMUHOKHCIIOTHI - MOHOMEpPHI OestkoB. HezameHnMble 1 3aMEHUMBbIE aMHHOKHCIIOTHI.

AMUHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYpPHI OEIKOBOI MOJIEKYJIBI (TIEpBHYHAS, BTOPHYHAS, TPETUYHAS U YETBEPTUIHAS
CTPYKTYypa). XMMHUYECKHe CBOIcTBa OenkoB. bronornueckrue GpyHKINN OEIKOB.

depmeHTHI - Ononornyeckue karanusaropsl. CtpoeHue pepMeHTa: akTHBHBIN LEHTp, CyOCTpaTHast CHEU(PHIHOCTb.
Kodepmentsl. Buramunpl. OTiinunsi epMEHTOB OT HEOPTaHMYECKUX KaTaIu3aTOPOB.

YrneBoapl: MOHOCaxXapu bl (TJIF0K03a, pub03a 1 Ae30Kcupr003a), Jucaxapuibl (caxapo3a, JaKTo3a) U MoJMcaxapuiasl (Kpaxma,
TJIMKOTeH, 1eJuTI0103a). bronorndeckue GyHKINM yrieBOgOB.

Jlunuper: Tpurnunepusl, hochommmuasl, creponasl. I'unpodunsHo-ruapodoOHbIe cBolicTBa. bronorndeckue ¢yHKIMH
munuaoB. CpaBHEHHUE YIIIEBOAOB, OCNKOB U JUMHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kuciotsl: JIHK n PHK. Hykneotnasr - MOHOMEPHI HYKJIEHHOBBIX KUCIOT. CTpoenue u ¢pyakiuu JJHK. Ctpoenne
n ¢ynkunu PHK. Bunst PHK. AT®: ctpoenue u GyHKIHUH.

LuTonorus - Hayka o kieTke. Kiuetodnas Teopus - mpuMmep B3auMOoAeHCTBUSA Hieil U (aKTOB B HAYYHOM MO3HAHUU. MeTo sl
M3YYEHUS KIETKH.

Kirerka kak nenoctHas xuBas cuctema. OOLne Npu3HaKy KJIETOK: 3aMKHYyTasl HapykHas MemOpaHa, mosieky:sl JIHK kak
TeHETHYECKHH armapar, CHCTeMa CHHTe3a Oelka.

Tume! KIIETOK: dyKapHOTHYECKas U poKapruoTndeckas. OCOOCHHOCTH CTpOSHHS TPOKapHOTHIEeCKOH KieTku. Kierounas crenka
6akrepuii. CTpoeHnE 9yKapHOTHIECKOH KJIeTKH. OCHOBHBIE OTIIMYHUS PACTUTEIBHOMN, )KMBOTHON M TPUOHOM KIIETKH.




[ToBepxHOCTHBIE CTPYKTYPBI KJIETOK - KJIIETOUHAs CTEHKA, TTIMKOKAIMKC, UX QyHkunu. [lnazmarnueckas meMOpaHa, ee cBOMCTBa U
¢yskunu. HuTormasma u ee opranonnsl. OgHoMeMOpanHbie opraHouasl kieTku: DI1C, anmapat ['onbmkn, TH30COMEI.
ITomyaBTOHOMHBIE OpraHOUABI KJIETKH: MUTOXOHAPHH, MIacTHbL. [IporcxoskaeHne MUTOXOHAPUIT 1 mtacTu. Buael mmactus.
HememOpaHHbIe OpraHOM B! KIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IEHTPUOJIH, PECHUYKH, KTYTHKH. DYyHKINMH OPraHONI0B
KJIETKU. BrimroueHus.

SAnpo - perynaTopHslii HeHTp kiaeTku. CTpoeHue apa: saepHas 000709Ka, KaproIIa3Ma, XpPOMaTHH, AAPBIIIKO. XPOMOCOMBL.
TpaHcmopT BemecTB B KIIETKE.

JlaGopaTopHble 3aHATHUS:

[TpnoOpereHue onbITa IPUMEHEHUS TEXHUKH MHUKPOCKOITMPOBAHHSI IPH BBHINOJIHEHUH J1a00PAaTOPHBIX PabOT:
JlabopaTopuas
1. JlaboparopHas paboTta «CTpoeHHE KICTKH (pacTeHUS, )KUBOTHBIC, TPHOBI) M KIICTOYHBIC BKIFOUCHHUS (Kpaxmall,
KapOTHHOUJIBI, XJIOPOIUIACTBI, XPOMOILIACTBHI)»
[ToaroToBKa MUKpOIIPENApaToB, HAOIIOACHHE C IIOMOIIBI0 MUKPOCKOIIA, BBISBIICHUE PA3IUYUNA MEXTY N3y4aeMBbIMH O0BEKTaMHU,
($OpMyIIMpOBaHUE BBIBOJOB

HpaKanecmle 3aAHATUA:

BI/IPYCHBIe u 6aKT€pI/IaJ'ILHLIe 3a00JICBaHMS. O6H.[I/I€ NPUHIOUIIBI UCTIOJIB30BAHNSA JICKAPCTBCHHBIX BCIIICCTB. OcobeHHOCTH
MIPUMCHCHUA aHTHOMOTHKOB. HpeZ[CTaBJIeHI/Ie YCTHBIX COO6H.I€HI/II71 C HpeSeHTaHHeﬁ, NOATOTOBJICHHBIX IO NIEPEYHIO NCTOYHHUKOB,
PEKOMCHOBAHHLIX MPETIogaBaTCIEM

Tema 1.3.
CTpyKkTypHO-
(pyHKkunoHaIbHbIE
(daxropsl
HACJIeACTBEHHOCTH

OcHoBHOE coIepKkaHue

Teopernueckoe o0y4eHue:

KieTouHBIH VKT, WK KU3HEHHBIH UK KIIeTku. aTepdasza u muto3. [Ipomecchl, mpoTekaromue B nHTepdase. Perumkanus -
peakuus matpuuHoro cuute3a JJHK. Ctpoenune xpoMocoM. XpoMOCOMHBIN HA00OD - KapuOTHIL. JIUIITOUIHBIN U TarIONTHBIH
XPOMOCOMHBIE HA0OPHI. XpomaTubl. [{uTomornyeckue OCHOBBI Pa3MHOKEHUS M MHIUBUAYaTIbHOTO Pa3BUTHUSI OPTaHU3MOB.
Henenne kiaetkn - MuTo3. Ctaauu muto3a. [Ipomeccsl, MpoucXoasmIye Ha pa3HbIX CTaIusAX MUTO3a. bronornyecknii CMBICIT
MHTO3A.

[Iporpammupyemasi rTHOEb KISTKH - allONTO3.

DopMBbI pa3MHOKEHHUST OPraHU3MOB: 0ECII0NI0e U TI0JI0BOe. BUbl 6€Cmonoro pa3MHOKEHUS: IeTICHHE HaJBOE, TOYKOBAHUE OJTHO
MHOTOKJICTOYHBIX, CIOPO00Opa3oBaHue, BEreTaTHBHOE pa3MHOKeHHUe. ICKycCTBEHHOE KIIOHUPOBAHKE OPTaHU3MOB, €r0 3HAUCHHE
JUISL CEJICKIIH.

[TonoBoe pa3MHOKEHHE, €r0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cranuu meiio3a. [Ipoueccel, mpoucxosiue Ha cragusax Menosa. [loBenenue xpomocoM B Melioze. Kpoccunrosep.
buonorndeckuii cMBIC U 3HaUCHHE Melo3a.

l'ameTtorenes - mporiecc 00pa30BaHMUs MOJOBBIX KJIETOK y JKUBOTHBIX. [10JIOBBIE XKele3bl: CEMEHHUKH U STMIHUKH. OOpa3oBaHue u
Pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTO30H], THIEKIIETKA) - cliepMaToreHes u oorene3. OcoOEHHOCTH CTPOCHUS
SIMLIEKJIETOK U criepMaTo3ouoB. Omiogorsopenue. [laprenorenes.

WnpuBuayansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE (IMOpHOTreHe3). DTarbl SMOPHOHATIFHOTO PA3BUTHS Y
MM03BOHOYHBIX )KUBOTHBIX: IPOOJICHHE, TacTPYSIus, opraHoreHes. [loctamOproHansHoe pa3Butre. THITBI MOCTIMOPHOHATIHLHOTO
Pa3BUTHSL: IPSIMOE, HEPsIMOe (JIMYMHOYHOE). BinsiHUE cpepl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIC BEI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIuN Pa3BUTHS.

OK-1
OK-2




IIpakTHyeckue 3aHATHA:

Pemenue 3amad Ha onpeieTIeHNE TTOCIIEA0BATEIFHOCTH HYKJICOTHAOB, aMHHOKHCIIOT B HOPME H B CITydae M3MCHEHUS
ocyie0BaTeabHOCTU HyKieoTH0B JJHK

Tema 1.4. OcHOBHOE cogep:KaHHe 2 OK-2
OO0MeH BemecTs 1 Teopernueckoe o0yuenne: 2
npeBpaiieHue OOMeEH BeIeCTB, WM META00IH3M. ACCHMUIIANNS (TDTACTUIECKHI 0OMEH) U TUCCUMIIIHS (YHEPTeTHIECKUi 00MeH) - Be
JHEPruM B KjeTKe CTOPOHBI €IMHOTO Iporecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHU B IOHUMAaHUK MeTa00IM3Ma.
Tumer oOMeHa BelecTB: aBTOTpoQHEIH 1 reTepoTpodHbIil. Posb hepMeHTOB B 0OMEHE BeleCTB U IIPEBPAIIEHUH YHEPTHH B
KJIETKE.
®otocunTes. CBeToBas M TeMHOBas ¢a3sl porocuHTe3a. Peakiun hoTtocuaTe3a. DPPEeKTHBHOCTH (POoTOCHHTE3a. SHAUCHIE
(doTocuHTE3a 11 KU3HM Ha 3emiie. BansiHue ycnoBuit cpezpl Ha GOTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.
XemocuHTe3. XeMOCHHTE3Upyomye OakTepun. 3HaYeHHE XEMOCHHTE3a AUl XKU3HU Ha 3eMIIe.
DHepreTr4eckuii 0OMeH B KieTke. Paciienienne BemecTB, BIICICHNE U aKKYMYJIHPOBaHNE SHEPTUH B KJICTKE. DTaIbI
sHepreTuueckoro oomena. ['mukonus. bpoxenue u ero Buabl. KucinoposHoe oKUcIeHUE, WM KJIETOYHOE AbIXaHHUE.
OxucnurensHoe GochopunrpoBanre. IHHEeKTHBHOCTh IHEPTETHIECKOT0 0OMEHa.
Peakmun MmatpuuHOTO cHHTE3a. ['eHeTnueckas nHpopmanus u JTHK. Peanmnzamus rereTndeckoil nHOpMALUU B KIICTKE.
I'eneTnueckuii kox u ero cBoicTBa. Tpanckpumims - Matpuunslit cuaTe3 PHK. Tpancnanus - 6uocunres 6eika. Jransl
TpaHcisinuu. KonupoBanue aMuHOKUCIOT. Posib pubocoM B OMOCHHTE3E OeJKa.
Tema 1.5. OcHoBHoOe coep:kanue 2 OK-2
Kuznennblii muka | Teoperuuyeckoe oGyueHue: 2 OK -4
Kj1eTkd. Muros. Krerounslii MK, WM KU3HEHHBIH MK KiIeTku. HTepdasa u muros. Iponeccsl, npoTekatomue B nHTEpdase. Permkarmys -
Meiio3 peaxmus matpuaHoro cuaTe3a JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBIH Ha0Op - KapHOTHIIL. JIUTITONTHBIN U TaIlIOMIHBIN
XpOMOCOMHBIE HaOOpBI. XpoMaTuabl. LluTonorniyeckie 0CHOBBI Pa3MHOXKEHHS ¥ MHIMBHU/YaIbHOTO Pa3BUTHS OPTraHU3MOB.
[Mporpammupyemas rubesnb KISTKH - allONTO3.
Jenenue knetku - Muto3. Ctaauu Muto3a. [Iporeccsl, mpoucxoasuye Ha pa3HbIX CTaAuSIX MUTO3a. Metio3. Ctaanu Mmeio3sa.
[Ipouecchl, mpoucxosaIIne Ha cTanusax Meiosa. [loBenenue xpomocoMm B Metiose. Kpoccunrosep. buonornieckuit cMbIC
3HaUCHHE MeHo3a.
buonoruueckuii CMbICII MUTO34.
KounrpoabHas MonekysIpHBIH yPOBEHb OPraHNU3aIM1 >KUBOTO 2
pabora
Pasnen 2. CtpoeHue u GpyHKIIUH OPpraHu3Ma 20
Tema 2.1. Ctpoenne | OcHOBHOe coepKaHUe 2 OK-2
OpraHmsMa Teoperuueckoe odyueHue: 2 OK-4
MHOTOKJIETOYHbIE OPTaHU3MBl. B3aMOCBSI3b OpPraHOB M CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM Opranu3me. ['omeocTas
OpraHu3Ma M ero Hojjep KaHue B IIPOILIECCe )KU3HEIEATEIbHOCTH
Tema 2.2. OcHOBHOE coep:kaHue 2 OK-2
TeopeTrnueckoe o0yueHue: 2




Dopmbl @dopMBbl pa3MHOKEHHUS OPraHU3MOB: OECII0I0e U 1M0JI0Boe. Bujpl Gecrooro pa3sMHOXKEHUs: eJICHUE HAaJIBOE, TOYKOBAHHUE OJHO U
Pa3MHOKeHUs MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHKE, BET€TATUBHOE Pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMPOBAaHUE OPTraHU3MOB, €T0 3HAUCHHE
OPraHu3MoB JUISL CETEKIIHH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIINYMUS OT OECIIOJIOTO.

I'amerorenes - mponecc 0Opa30BaHMs IOJIOBBIX KJIETOK Y KMBOTHBIX. I10JI0BBIC JKeIe3bl: CEMEHHHKH M sSIMIYHUKN. OOpa3oBaHue U

pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTo30H], SIHIIEKIIETKA) - cliepMaToreHes u oorene3. OcoOeHHOCTH CTPOCHHUS

SIMIIEKJIETOK U criepMaTo3ouaoB. Omiogoreopenue. [laprenorenes.
Tema 2.3. OcHoOBHOE cogep:KaHHe OK-2
Onrorene3 Teoperuueckoe o0yueHue: OK -4
pacrenwuii, WnpuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (SMOpPHOTEHE3). DTaIbl AMOPHOHATIHFHOTO PAa3BUTHS Y
JKHBOTHBIX U TIO3BOHOYHBIX )KUBOTHBIX: IpoOJIeHIe, racTpysinus, opraHoreHes. [loctamOpronansHoe pa3surue. TUIBI TOCTIMOPHOHAIBHOTO
H€J10BE€KA pa3BHUTHL: PSMOE, HEMPsIMOe (JIMYMHOYHOE). BisHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BHI3BIBATH

BPOXKICHHBIE YPOACTBA.

Poct u pazButne pactenunii. OHTOreHe3 IBETKOBOTO PACTEHHSA: CTPOCHNE CEMEHH, CTAANU Pa3BUTHSL.
Tema 2.4. OcHoOBHOE coep:kaHue OK-2
3aKOHOMEpPHOCTH Teoperuueckoe o0yuenue: OK-4
HacJIe10BaHus [Mpeamer u 3agaun reHeTuku. Victopus pa3BUTHA TeHETHUKH. POJb IIMUTONOTMH M SMOPHOJIOTHY B CTAHOBJICHNH TeHETHKH. BKian

POCCHICKHX M 3apyOeKHBIX YUECHBIX B pa3BUTHE F€HETHKH. MeTOIbI TeHETHKH (THOPUI0IOTHIECKUI, IINTOT€HETHIECKHUH,

MOHCKyH)IpHO-FeHCTH‘IeCKHﬁ). OcHOBHEIE TeHeTUYeCKue MOoHITHsA. I eHeTuueckas CHUMBOJIMKA, UCIIOJIb3yEMasd B CXEMax

CKpellMBaHU.

3aKOHOMEPHOCTH HacJeJOBaHHs IIPU3HAKOB, ycTaHOBIEeHHBIE ['. MenneneM. MoHOrHOpuAHOE CKpeIBaHue. 3aKOH

€IMHO00pa3Ks TMOPHIOB MIEPBOro mokosieHus. [IpaBuilo JOMUHUPOBaHMS. 3aKOH paclIeIUIeH s NPU3HAKOB. [ MIIOTe3a YUCTOTHI

ramer. [loyHOE M HENOJTHOE TOMUHUPOBAHME.

JurnOpuHoe ckpemyBaHyue. 3aKoH He3aBUCUMOTO HAaCJIe0BaHMs MPU3HAKOB. L{UTOreHeTnuIecKre OCHOBBI TUTHOPHIHOTO

CKpeIMBaHus. AHaIM3HUpYIOIee CKpemuBanue. Mcrnoabp30BaHne aHaIN3UPYIONIEro CKPEIMBAHUS IS OTIPEJICIICHNSI TCHOTHIIA

0co0u.

knetku. [TpuHOMIe 310poBOT0 00pa3a KNU3HH, ANArHOCTHUKH, MPO(QHIAKTUKY U JICYSHUS TeHeTHYEeCKnX Oone3Held. Meauko-

TeHETHYeCKOe KOHCYJIbTUPOBaHNE. 3HAaU€HHE MEAUIIMHCKON TeHETHUKH B IPEIOTBPAILEHUHN U JICYEHUH TeHETHUECKUX

3aboJieBaHuUil YeIoBeKa.

IIpakTHyecKkue 3aHATUS:

Pemenve 3a1a4 Ha onpeielieHHE BEPOSITHOCTH BO3SHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB IIPH MOHO-, JIH-, TOJMUTHOPHITHOM 1

AHAIM3UPYIOLIEM CKPEIIUBAHUH, COCTABJICHHE TeHOTUITMYECKUX CXEM CKpPEIINBaHUs
Tema 2.5. OcHOBHOE coiep:kaHue OK-1
CuenJieHHoe Teoperuueckoe odyueHue: OK -2
Hac/iei0BaHue CuennieHHOE HacienoBaHue Mpu3HakoB. Pabora T. Moprana 1o cuerieHHOMY HaclieIoBaHHIO TeHOB. Hapymenue crierieHus
MPU3HAKOB T'€HOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XPpOMOCOMHAS TEOPHS HACJIECICTBEHHOCTH. | eHeTHUeCKre KapThl.
I'eneTtnka moma. XpoMOCOMHOE OTIpe/IeIeHHUE 10J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMEL. | 'OMOTraMeTHbIE U TeTeporaMeTHbIe
opraHu3Mel. HacneoBanre MpU3HAKOB, CIICTICHHBIX C TIOJIOM.




IIpakTHyeckue 3aHATHA:

Pemenune 3amay Ha ONpeacICHNE BEPOATHOCTH BOSHUKHOBECHUA HACIEACTBEHHBIX TPU3HAKOB ITPU CHETUICHHOM HaCJIEAOBAaHUU,
COCTaBJICHUE TCHOTUITNYECKNX CXEM CKPEIIUBAHU

Tema 2.6.
3aKOHOMEpPHOCTH
U3MEHYHBOCTH

OcHOBHOE cogep:KaHHe

TeOpeTI/I‘IeCKOC oﬁyqelme:

W3MeH4nBOCTE. BHbI H3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHASA. POk cpeabl B HEHACIIEACTBEHHON H3MEHYMBOCTH.
XapaKTepHuCTHKa MOAN(PUKAIIOHHOH H3MEHINBOCTH. BapraIimoHHbIH psax 1 BapHanroHHas KpuBas. HopMa peakiuu mpu3HaKa.
KonmuecTBeHHBIE M KaueCTBEHHbIE IPU3HAKK U UX HOpMa peakiuu. CBoHcTBAa MOITU(DHUKAIIMOHHONW N3MEHUYHUBOCTH.
HacnencreenHasi, Wi reHOTUIIMYECKas, ©3MEHYMBOCTh. KOMOMHATHBHAsE U3MEHYHMBOCTh. MeH03 U IOJI0BOH MpOIiecc - 0CHOBA
KOMOMHATHBHON M3MEHUYMBOCTH. MyTannoHHas ©3MeHUYNBOCTh. Kitaccnukanust MyTaluii: FeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
Yacrora u mpuauHEI MyTaiuii. MyrareHHbIe (pakTOpHL. 3aKOH TOMOJIOTHYECKUX PAIOB B HACIEICTBEHHOM n3MeHunBoctr H.1.
Basuiosa.

BHesinepHas HacleACTBEHHOCTh U H3MEHYUBOCTD.

I'enernka yenoseka. Kapnorumn uenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: FCHEAIOTHIECKHUI, OJM3HEIIOBBIH,
LUTOT€HEeTHYECKHU M, OMOXUMIUECKUI, MOJIEKYy IsIpHO-TeHeTHUecKuil. CoBpeMeHHOe ONpe/ielIeHHe TeHOTHUIA: TOJTHOIT€HOMHOE
CEKBEHHPOBaHUE, TeHOTUNHPOBaHME, B TOM uncie ¢ nomoursio I11[P-ananu3a. HacnencrsenHsle 3a001eBaHNs YellOBEKa: TeHHBIE
6osne3HH, 0OJIE3HU € HACIIEACTBEHHON MPEIpacIiooKEHHOCTEI0, XpOMOCOMHBIE Oone3Hn. CoMaTniecKue U reHepaTHBHBIC
mytanuu. CTBosoBbIe KieTKU. [IpuHIMIBI 310pOBOTO 00pa3a KU3HU, AUATHOCTHKH, MPOPHIAKTUKY U JICUCHUS TeHETHYECKUX
Oone3Held. MeIMKO-TeHeTHYECKOEe KOHCYIbTUPOBaHUE. 3HAYEHNE MEIMIIMHCKOM I'€HETHKHU B ITPEAOTBPALICHUH U JICYEHUU
TEHETHYECKUX 3a00IeBaHUHN YeJIOBEKA.

IpakTnuyeckune 3aHATHS:

Pemenue 3a7a4 Ha onpeiesieHNEe TUIIA MyTallUU [IPU NIepeiaue HacAeACTBEHHbIX PU3HAKOB, COCTABIIEHUE TEHOTUITMUYECKUX CXEM
CKpelllBaHUS

OK-1
OK-2
OK-4

KonTtpoabHas
paGora

Crpoenue 1 QyHKIIMM OpraHn3Ma

Pasnen 3. Teopust 3BoJIrouMu

Tema 3.1. UcTropus
3BOJIIOIIHOHHOT 0
y4eHusl.
Muxpo3Bosouus

OcHoBHOE coiepkaHue

N

TeOpeTH‘leCKOB oﬁyqelme:

[IpeanoceIKH BOZHUKHOBEHUS 3BONIONUOHHON TEOPHUH. DBOIIOIMOHHAS TEOPHS U €€ MeCTO B Oroyoruu. BrnusHue
9BOITIOIIMOHHOM TEOPUH HA pa3BUTHE OMOJIOTHH H APYTUX HAYK.

CauperenbcTBa 3Bomonuu. [laneonronornueckue: mocae10BaTeIbHOCTh MOSBICHHUS BUAOB B TaJIECOHTOJIOTHYECKOI JIETOMHCH,
nepexoanbie hopMmel. buoreorpaduueckue: cXoACTBO U paznuuue GayH U GIop MaTeprKOB U OCTPOBOB.
OMOpPUOJIOTHYECKHUE: CXOACTBA U Pa3InIus SMOPHOHOB PAa3HBIX BUIOB MIO3BOHOYHBIX. CpPaBHUTEIHHO -aHATOMHYCCKHE:
TOMOJIOTHYHBIC, aHAIOTHYHBIC, PYJANMEHTAPHBIE OPTaHbI, aTABU3MBI. MOJIEKYIIPHO-OMOXUMHUIECKHE: CXOJICTBO MEXaHU3MOB
HACJIeICTBEHHOCTH U OCHOBHBIX META0OJNIECKUX MTyTeH Y BCEX OPTaHU3MOB.

OBomounonHas teopus Y. lapBuna. [Ipeanocsuiku BOZHUKHOBEHHUS AapBUHU3MA. JIBHKYLIME CUIIbI HBOJIIOLIMY BUOB 110
JapBuHy (M30BITOYHOE Pa3MHOKEHUE MPU OTPAHUISHHOCTH PECYpPCOB, HEOTIPEIeIeHHAs U3MEHINBOCTh, OOphOa 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP). CuHTeTHUYEeCKast Teopus 3Bomonuu (CTD) u ee OCHOBHBIE TTOJIOKEHUSI.
MuxkposBotonus. [Tonynsnus Kak eIMHULA BUAA U BOJIIOLIUU.




JBmxyiue cuibl ((hakTophl) SBOJIIOLMY BUAOB B IpUpoJie. MyTalMOHHBIN MPOLECcC 1 KOMOMHATUBHAS M3MEHYHBOCTb.
[omynsammoHHbIe BOJHEI U Apeiid reHoB. M30mmus 1 MUTpamms.

EctecTBeHHBIH 0TOOD - HampaBILIONIHiA (hakTOp IBOMOLINH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0neHHOCTH OPraHU3MOB Kak pe3yJsbTat 3Bosouu. [IpumMeps! npucnocobiaeHuit y oprann3MoB. ApoMopdo3bl 1 UINO-
ajanTaiyu.

Bun u Bunoo6pazoBanne. Kpurepuu Buga. OCHOBHBIC ()OPMBI BHI0O0Opa30BaHuUs: reorpaduaeckoe, IKOJIOTHIECKOe.
Maxkpossosonust. @opmbl 3BosrONNY: (hrIIeTHYECKasi, AMBEPIeHTHAs, KOHBEPreHTHas1, napaienbHas. Heobparumocts
IBOJIIOLIUH.

ITpoucxosaeHne OT HeCTIEMAIN3UPOBAHHBIX IPenKOB. [Iporpeccupyromas crieruanu3anys. ATanTHBHAS PaJHaIAL.

Tema 3.2.
Makpo3BoJronus.
Bo3HukHOBeHHE H
pa3BuTHE :KM3HH HA
3emire

OcHoBHOe coep:kaHue

TeOpeTI/I‘IeCKOC oﬁyqelme:

MakpoaBostrorust. DopMbl FBOTONKA: (HUIICTHUCCKAs], TUBESPTeHTHAsI, KOHBEPIeHTHAsI, TapaiensHast. HeoopaTumocTh
SBOJIIOIIHH.

[IpoucxoxaeHue oT HeclieUaIU3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas cnenuanuzanys. AganTUBHAs paguaLys.
JloHaydHbIe IpeACTAaBICHUS O 3apOKICHUH KU3HU. HaydHble TMIIOTe3bl BOSHUKHOBEHHUS XKU3HU Ha 3emiie: abuoreHes u
maHcTepMus. XUMUYecKast IBOTIONHA. AOHOTCHHBIN CHHTE3 OPTraHUIEeCKHX BEIIECTB M3 HEOPTaHUICCKUX. JKCIIEPUMEHTATHHOE
MTOITBEPKICHIE XUMAYIECKOI sBooui. HauanpHeIe 3Tamsl Onosorndeckoit sBomtorun. [ unoreza PHK-mupa. @opmupoBanue
MEOpaHHBIX CTPYKTYP ¥ BOZHUKHOBEHHUE MPOTOKIICTKH. [IepBhIe KISCTKH U UX 3BOTIONKSA. DOpMUPOBAHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PasBuTHe xxu3Hu Ha 3emiie 1o 3paM U nepuonam. Katapxeil. Apxelickas u nmporeposoickas spsbl. [laneo3olickas spa u ee
MepUOABL: KeMOPHUHCKHN, OPAOBUKCKUH, CHITYpUHCKHH, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TEpMCKHNA. Me3o3oiickas apa u ee
NIEPUOJbI: TPUACOBBIH, FOPCKUM, MEJIOBOM.

Kaiino3zolickas 3pa u ee nepuo/pl: MajJeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOT'€HOBBIH.

XapakrepucTUKa KIHMaTa U reoJIorndeckux mnpoueccoB. OCHOBHBIE Talbl IBOJIIOLNN PACTUTENBHOTO U )KUBOTHOTO MUpA.
Apomopdho3bl y pacTeHuU# 1 )KUBOTHBIX. [10sIBIICHHE, PACI[BET U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHUYecKoro MUpa Kak oTpaxkeHue dBONIOINH. OCHOBHBIE CUCTEMATUIECKUE TPYIIIBI OPTaHU3MOB.

OK-2
OK-4

Tema 3.3.
IIpoucxoxnenueye
JIOBEKA —
AHTPONOreHe3

OcHoBHOe coep:kaHue

TeOpeTH‘leCKOB oﬁyqelme:

OBOITIOIHUS YelloBeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BuTHe MpeCTaBIeHUH O IPOUCX0XKICHIH YeTI0BeKa. MeTo bl H3yUeHHS
aHTpororene3a. CXoAcTBa U pa3yInydus YeJIOBeKa 1 )KUBOTHBIX. CHCTEMaTHYECKOe MOJI0KEHHE YeJI0BeKa.

Jsmxyiue cuibl ((hakTopsl) aHTpornioreHesa. HacieacTBeHHast ©3SMEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIecTBeHHBIH 00pa3
JKU3HH, U3rOTOBJICHHUC OpyllI/II\/’I Tpyaa, MBIIJICHUE, PEYb.

OCHOBHBIE CTQAMU U BETBU 3BOMIOLNY YEJIOBEKA: aBCTpaIonuTeky, Yenosek ymensiil, Uenosek npsaMoxoasmuii, Yenosek
HeaHAepTaIbCKHi, UenoBek pasyMHbId. Haxo ki HCKOMaeMBIX OCTaTKOB, BpeMsI CyLIECTBOBAHMS, 00JIaCTh PacIIpOCTPaHEHH,
00BEM T'OJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoeueckne pacsl. OCHOBHBIE OOJIBIINE PAChl: €BpOIIeOnHAs (eBpa3uiicKas), HErpO-aBCTPaJIONAHAS (IKBATOpHAIIBHAS),
MOHTOJION/IHAs! (a3MaTCKO-aMepuKaHcKas). UepThl IpUCIIOCOOICHHOCTH MPEICTaBUTENIEH YEIOBEYECKUX Pac K yCIOBHAM
cymiecTBoBaHMA. EquHCTBO yenmoBeueckux pac. Kpurnka pacusma.

OK -2
OK-4

Paszgen 4. Dxonorus
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Tema 4.1.
IKoJI0THYECKHE
(axTopsl U cpeabl
JKM3HA

OcHOBHOE coepKaHHe

TeopeTnueckoe odyueHue:

Cpenpl 0OMTaHHUA OPTaHU3MOB: BOJHAS, HA36MHO-BO3/IyIIIHAs, TOYBEHHASA, BHYTPHOPTaHU3MEHHAs. PU3HKO-XMMUIECKHIE
0COOEHHOCTH cpesi 00uTaHus opranu3MoB. [IprucrnocoOeHust OpraHu3MOB K )KU3HH B pa3HbIX cpenax. [TonsTre skomorndeckoro
¢axropa. Knaccudukanuus skonorundeckux paxropos. [IpaBuno murnmyma 1O. JInbuxa. 3akon TonepantHoctu B. llendopna
Brornueckue ¢akropsl. Buabl 6MOTHYECKNX B3aNMOAEHCTBII: KOHKYPEHINS, XHIITHUIECTBO, CHMONO3 U €ro (popMBI.
[Mapa3utu3sm, Koomeparys, MyTyaln3M, KOMMEHCAITN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIIN3M, HEHTPATIH3M.
3HavyeHne OMOTHYECKUX B3aUMO/ICHCTBUI JJIs CYIIECTBOBAHMS OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OK-1
OK -2
OK-7

Tema 4.2.

Homyasiuus,
€0001IIeCTBA,
3KOCHCTEMBbI

OcHoBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

DKOJIOTHYECKHE XapaKTCPUCTUKU MOITYJIALNHN. OcCHOBHBIE TTOKa3aTEIN nonyJjadauuun: YuCJICHHOCTD, INIOTHOCTh, POKAACMOCTh,
CMEPTHOCTb, IPHUPOCT, MUTpanys. lMHaMUKa YHCICHHOCTH TOMYJISIHUU U ee peryisiius. CooOIecTBO OPraHn3MoB - OUOICHO3.
CTpyKTypHl OHOLICHO3a: BHAOBAs, IPOCTPAHCTBEHHAs, Tpodudeckast (mumieBas). Bunsl-noMuHanThl. CBs31 B GHOLICHO3E.
DKonoruueckue cucteMsl (3kocuctembl). [ToHsATHE 00 3KOCHCTEME M OroreoteHo3e. OYHKIMOHAIBHBIC KOMITOHEHTHI
9KOCUCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BelecTB U MOTOK SHEPTruH B 3kocucteMe. Tpoduueckue
(munieBsle) YpOBHU dKOCHCTeMEL. [lumeBrie neny u cetu. OCHOBHBIE ITOKA3aTENN YKOCUCTEMBL: OHoMacca, IPOTyKIHSL.
DKOJNOrHYecKre MMpaMUIBL: MPOIYKIHHU, YACICHHOCTH, OoMacchl. CBOWCTBA AKOCHCTEM: YCTOWYHBOCTB, CAMOPETYJISILIHSL,
pa3Butue. Cykueccus.

[pupoaHbIe PKOCUCTEMBL. DKOCHCTEMBI 03P M peK. DKOCHCTEMa XBOHHOTO WITH IIUPOKOIUCTBEHHOTO JIeca.

AHTpPONIOT¢HHBIE YKOCHCTEMBI. ATPOIKOCHCTEMEL. Y pOoIKocHCTeMBl. brolornyeckoe 1 X03sHCTBEHHOE 3HAUCHUE arpOIKOCHCTEM
u ypOo3KocHucTeM.

Buopaznoobpasue kax akrop ycTounBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOro pa3sHooOpasus Ha 3emIie.

IpakTnyeckune 3aHATHS:

Tpoduueckue nernu u ceti. OCHOBHBIE TOKA3aTeNN IKOCUCTEMBI. buomacca 1 poayKIys. DKOJIOTHYECKHE TUPaMH/Ibl YUCET,
Onomacchel ¥ SHepruu. [IpaBuio nupamubl SHEPrUH.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aHHH [0 IIEPEHOCY BELIECTBA M SHEPTHU B DKOCHCTEMaX C COCTABICHUE
TpodHuUYeCKuX Iereil 1 mupamu]] 6HOMAacChl U SHEPTUU

OK-1
OK-2
OK -7

Tema 4.3.
Buocdepa -
rJ100a;JbHasn
KO0JIOTHYeCcKasi
cucTeMa

OcHoBHOE coiepkaHue

TeOpeTH‘leCKOB oﬁyqelme:

VYuenne B.U. Bepnasckoro o 6uocdepe. I'panuiisl, cocras u cTpykTypa 6uocdepsl. KiBoe BemecTBo u ero GpyHKINH.
Ocobennoctr 6nocheps! kak rIodaIbHOM SKocucTeMbl. JlnHaMuueckoe paBHOBecHe M 00paTHas cBs3b B Onocdepe.
KpyroBopoTsI BemiecTB M OHOT€OXMMHUYECKHE IIUKIIBI JJIEMEHTOB (YTIIepoAa, a30Ta). 30HAITBHOCTH OMochepbl. OCHOBHBIE OHOMBI
CymIu.

OK-1
OK -2
OK-7

Tema 4.4. Biusnue
AHTPONOTeHHBIX

OcHoBHoOE coiepkaHue

TeopeaneCKoe oﬁyqelme:

UYenoseuecTBo B bnocdepe 3emin. AHTPOIIOTeHHBIE H3MEHEHHsI B Onocdepe. ['mobansHbIe 3K0JI0rHIecKre IpoOIeMBI.




(¢akTopoB Ha CocymiecTBoBaHKE IPUPO/BI U YesoBeuecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBa ycTOHUMBOCTH Ouocgepsl. OcHOBa OK-7
ounocdepy panMoHAIBHOTO YIPABICHHUS NPUPOJHBIMU PECYPCAMU M X MCIONIB30BaHUE. JJOCTIKEHHUS OHOIOTHN 1 OXpaHa IPHPOIBI. IK 4

IIpakTHyeckue 3aHATHA: 2

IMpakTrdeckoe 3aHsTHE «OTXOIBI IPOU3BOJCTBAY

IIpodeccuonalbHO-OPHEHTHPOBAHHOE COJeP:KaHNe NPAKTHYECKOT0 3aHATHS 2

IMpakTryeckoe 3ansTHe «OTXO0MBI MPOM3BOACTBAY. Ha ocHOBE (henepanbHOTO KIIacCH()PHUKAIOHHOTO KaTaiora OTX0H40B

OTIPENIEIATH KIAacC OMAaCHOCTH OTXOOB; arperaTHOE COCTOSIHHE M (PU3HIECKYI0 (OPMY OTXOI0B, 00pa3yIOMIMXCs Ha pabodueM

MecTe / Ha ATanax Mpou3BOCTBA, CBSI3aHHbBIE C ONpeIeNICHHON Tpodeccueil/crennanbHOCThI0
Tema 4.5. Bausinne | OcHOBHOe coaep:KaHHe 4 OK-2
CONMAIBLHO- Teopernueckoe odyueHue: 2 OK -4
IKO0JIOTHYEeCKUX 310poBBE U €ro cocTaBisronye. PakTopbl, MOMOKHUTENHHO U OTPUIIATENHFHO BIMAIOIINE HAa OPraHU3M deoBeka. [Ipobiema 2 OK-7
(¢akTopoB Ha TEXHOTCHHBIX BO3JICHCTBUI Ha 30POBBE YSNIOBEKA (AJIEKTPOMATrHUTHEIC ITOJIS, OBITOBAst XMMUS, H30BITOYHBIC [IIyMBI, Pagdanus 1 K21
3I0pPOBbe YeoBeKa | T.IL). AJanTamus OpraHu3Ma YeloBeka K (hakropam okpysxaromiei cpensl. [IpuHiumne! GopMHUpOBaHUS 300POBLECOEPETAIONIETO k2.2

TIOBCACHMU. dusnyeckass akTUBHOCTb U 300pPOBbE. Bbruoxumudeckre aclekThbl PaMOHAJIBHOI'O MUTAHUA

JlabopaTopHble 3aHATHSA: 2

JlabopaTopHnas paboTa Ha BEIOOD:

1. JlabGoparopHas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTEY
OgnaieHre METOIaMH OTIpE/IeNIeHNUs ToKa3aTelieil yMCTBEHHOI paboTOCIIOCOOHOCTH, OOBSICHEHHE MTOJYYEHHBIX Pe3yJIbTaTOB U
(hopMynHpOBaHKE BHIBOAOB (IICHMEHHO) € MCIOIb30BaHNEM HAYYHBIX TIOHATHH, TEOPHH 1 3aKOHOB
2. Jlabopatopnas paboTa «BiusHne aOHOTHYECKHX ()aKTOPOB Ha YEIIOBEeKa (HU3KUE M BEICOKHE TEMIECPATYPhI)»

HSy‘ICHI/Ie MEXaHU3MOB aJlaliTallu OpraHn3Ma 4€jIOBE€Ka K HU3KHUM U BBICOKHUM TEMIICpATypaM 1 00BsACHEHUE TMOJTYYCHHBIX

Pe3yabTaToB U (POPMYITMPOBAHUE BBHIBOIOB (IIMChMEHHO) C UCIIOJIH30BAHMEM HAYUHBIX MOHITUMN, TCOPHIA U 3aKOHOB

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe J1a00PaTOPHOIO 3aHATHUS 2

B kauecTBe TpUITEPOB CHIKAIOMINX PAOOTOCTIOCOOHOCTH MCIIOI30BaTh YCIOBHS OCYIIECTBIICHUS MTPO(ECCHOHANEHON

NeSITeIbHOCTH: IIIyM, TeMIlepaTypa, hpuzndeckas Harpy3ka u T.1.
Kontpoabnas 2

TeopeTnueckue acreKThl 3KOJIOTUU
paGora
IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coep:KaHNe NPUKJIATHOTO MOAYJIsI)
Pa3gen S. Buosorus B sKu3Hu 8 OK-1
Tema S.1. OcHOBHOe coaep:KaHue 4 OK -2
Buorexnosiorun B Teoperuueckoe cogep:kaHue: 2 OK-4
JKU3HH KaKI0r0 Cenexmys Kak HayKa ¥ mporecc. 3aposk/IeHne CeNeKIiy 1 qoMectrkanys. Ydyenne H.J. BaBnioBa o ieHTpax NpouCcX0XJICHUS U 2 IK 2.1

MHOT000pa3us KyJIbTypHBIX pacTeHHH. LIeHTpBI NPOMCXOXKICHNS TIOMAITHUX XUBOTHBIX. COpT, MOpo/a, ITaMM. k2.2

CoBpeMeHHBIE METOABI CEIEKIIMHA. MacCOBBIH M HHANBHUIYaJIbHBIH OTOOPHI B CEJICKIINH PACTCHHUI M KUBOTHBIX. OIeHKa
sKcTepbepa. bin3kopoacTBeHHOE cKkpelnBanue - UHOpuanHT. Yucrtas nuHus. CKpeluBaHue YNCTHIX TUHUH. ['eTeposuc, wim
rubpuHas cuia. HepoacTBeHHOe ckpemyBaHue - ayTopuauHr. OTaaieHHas THOpUIU3aus U ee yerexu. VIcKyccTBeHHbIH
MyTareHe3 U NOoJy4eHUe MOIUILIONI0B. JJOCTUKEHNS CeNIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

BuotexHomorus Kak oTpacib MPOU3BOACTBA. | eHHast nHKeHepus. DTarsl co3nanus pekombuaanTHOH JIHK 1 TpaHCTeHHBIX
opranu3MoB. Knerounas unxenepus. Knerounsie KkynbTypbl. MUKpOKIIOHAIbHOE pa3MHOXkeHHE pacTeHuil. Knonuposanue




BBICOKOIIPOJYKTHBHBIX CEJILCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U aTH4ecKue npobiembl. MO - reHeTnyeckn
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI.

IIpakTHyeckue 3aHATHA: 2
Keiicer Ha aHanm3 nHGOPMAINHT O HAYYHBIX JOCTIDKEHHUSAX B 00JACTH FEHETHIECKUX TEXHOJIOTHH, KIETOYHOW MHXECHEPHUH, 2
MUIIEBBIX OMOTEXHOJIOTHH. 3anyTa Kelca: IpeCTaBICHHE PE3yIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C MPE3eHTaIHEH)
IIpodeccuonalbHO-0PHEHTHPOBAHHOE COJEePKaAHNE MPAKTHYECKOT0 3aHIATHS 2
Tema 5.1 ob6s13aTenbHa JUIs M3Y4YEHHS CTYIEHTAaMH BCEX MpodeccHii/crenuaibHOCTe
Tema 5.2. ConmajJbHO-3THYECKHE ACHEKThI 0MOTEXHOJIOTHii 4
Tema S.2. OcHoBHOE cogepKaHHe 4 OK-1
CounanbHo- IIpakTHyeckue 3aHATHA: 4 OK-2
ITHIECKHE OTHYECKHE aCIEeKThl Pa3BUTHsI OMOTEXHOJIOTHH ¥ MPUMEHEHHE UX B )KU3HH YeJIOBeKa, TIOMCK U aHali3 HHpOpMalnH U3 2 OK -4
ACHEKTBI . Pa3IMYHBIX HCTOYHUKOB (Hay4YHas M ydeOHO-HAyIHAs JIUTEPATypa, CPEACTBA MAacCOBOI nHpopManuy, ceT IHTEpHET 1 ApyrHe) MK 2.1
GmoTexnenormi Keiicer Ha aHamm3 nHGOpMannH 00 STHYECKHUX ACTIEKTaX Pa3BUTHS OMOTEXHOJOTHH (IO TpyIIIam) Ik2.2
3ammTa Keiica: [IpencraBneHne pe3yabTaTOB PEICHNUs KEHCOB (BBICTYIUICHHE C IPE3CHTANCH) 2
IIpoMesxkyTouHasi 2
aTTecTanus 1no 3aqer
AUCHHUIIIINHE
Bcero: 72




3. YCJIOBUS PEAJIN3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON JUCHUIIINH

3.1. lns peaJu3auuu NporpaMMbl JUCHHUILUIMHBI TOJKHBI OBITH MPE1yCMOTPEHBI CJIeyIolIHe CleluaJibHbIe
noMeleHus

Kabuner «buosorun», ocHaleHHBIH 000pyI0BaHHEM: MeOesb, JOCKa, Mell, HArJIsAHbIE TTOCOOUS (KOMILIEKTHI
yueOHBIX TaOJUI, TUIAKaTOB), TEXHUYECKUMHU CPEICTBAMH OOYYEHHUS: KOMIBIOTEP C YCTpOHCTBAMU BOCIPOW3BEICHHS
3ByKa, IPUHTEP, MyIbTUMEIHA-TIPOEKTOP C 3KPAHOM, yKa3Ka-IPE3CHTEP AT IPE3CHTAHH.

Jlabopartopusi, ocHaIeHHAs: 000pyJOBaHHEM [UIS MPOBEACHHS 3aHATUI: MUKPOCKOIBI, CEKYHIOMED, TOHOMETP,
nmabopaTopHas nocyna (MpoOMPKH, IMOACTABKU Ul MPOOMPOK, MHUHIETHI, ECOK, CTYIKH C NMECTUKaMH, MPEAMETHBIC U
TIOKPOBHBIE CTEKJIA, CTCKISIHHBIC MAJIOYKH, IMPETapoBaNbHBIC WIIBI, (QIIBTpOBaNbHAas Oymara (canderkd), CTakaHbI)
THIIEPTOHMYECKUH PAacTBOp XJIOpHAA HATPHsl, 3%-HBIH pacTBOP IMEPOKCHIA BOAOPOA, PacTBOP Hozxa B HOJUCTOM Kalny,
TIIMLIEPUH, KIyOHH KapTodeis, JUCT 3JI0AeH KaHaJCKOH, IIoa psOWHBI OOBIKHOBEHHOW (PSOWHBI WMIIM TOMAra), JyK
pernyarsliii, pa3BeieHHbBIE B BOJE APOXKIKH);

3.2. UndopMmanuoHHOE o0ecniedeHHe peau3alui NPorpaMMbl

Jis peanusald MPOrpaMMbl  OHONMHOTEYHBIN (OHI 00pa30BaTEIbHON OpraHM3allMii HMEET IeYaTHbIC H
JJNIEKTPOHHBIE 00pa3oBaTeNbHBIE W HHOOPMAIIMOHHBIE PECypChHl, PEKOMEHIOBAaHHBIC MJIsI HCHOJB30BaHUSA B
00pa3oBaTeTFHOM TIPOIIECCe, HEe CTapIle MATH JeT C MOMECHTA H3IaHMs.

PexomeHnqyeMBle TeYaTHBIC HM3aHUS IO peajH3aldd O0O0meo0pa30oBaTEIbHON AWCIUILINHBI TPEICTABICHB B
METOAMYCCKIX PEKOMEHIANNAX [0 OPTaHU3AIIH O0yICHHS.



4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJBLHOM JAUCIATLINHBI

KoHTponb W omeHka pe3ynbTaTOB OCBOCHMS 00I1€00pa30BaTeNbHON AWMCHMIUIMHBI PACKPBIBAIOTCS 4YEpes3
JVCLUIUIMHAPHBIE PE3yNIbTAThI, HATIPABICHHBIC HA ()OPMUPOBAHHE OOLINX U MPO(ECCHOHATBHBIX KOMIIETCHIIUH MO pa3zenaM
TeMaM COJlepKaHHs yIeOHOTO MaTepuaa.

OO0wmast KoMneTeHus Pa3ngen/Tema THun oeHOYHBIX MEPONPUATHI

Pa3gen 1. Knerka — cTpykTypHO- Kontponbras pabora «MoneKymsapHbIH
(pyHKIMOHAILHAS eAMHUIIA )KUBOTO YPOBEHb OpraHU3AIUH KUBOT0»

OK 02 buonorus xak Hayka. O0mas 3arnosHeHue TaOIHIIBI C ONIMCAHUEM METOJIOB
XapaKTePHUCTUKA KU3HH MHUKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMH U
HEJI0CTaTKaMH.

3anonHeHue Tabnubl «Biiag y4eHbIX B
pa3BUTHE OHOIIOTHI

3amosHeHNE CPAaBHUTEIHHON TAOIUIIBI
CXOJICTBA M Pa3IMYHi )KUBOTO U HE )KUBOTO

OK 01 CTpyKTypHO-(GYHKIINOHATbHAS OnenunBaemasi AUCKYCCHUs MO BOMPOCaM JIEKITUH

OK 02 OpTaHU3aIH KIETOK Pa3paboTka MEHTaNbHON KapThl MO

OK 04 KJIaccu(UKAIMK KJICTOK M UX CTPOCHHUIO HA MPO-
Y DYKapUOTUYECKUX U TI0 LIAPCTBAM B MUHU
rpymmax

BrmosHeHne 1 3amuTa 1abopaTopHbIX padoT:
«CTpoeHune KICTKH (PacTeHHUs, )KUBOTHBIEC,
TpuObl) U KICTOYHBIC BKIIOYCHHS (Kpaxmad,
KapOTHHOUJIBI, XJIOPOIUIACTHI, XPOMOILIACTHI)»
[Mpaktuueckoe 3ansaTue. [IpeacTaBneHne yCTHBIX
COOOLICHHH ¢ Mpe3eHTaluel, TOArOTOBICHHBIX
0 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAaHHBIX

npernoiaBareseM
OK 01 CrpykTypHO-()yHKINOHATBHEIC OpOHTAJIBHBIN OIIPOC
OK 02 (aKTOpHI HACIENCTBEHHOCTH PaspaboTka rioccapus

Pemenuie 3aa4 Ha onpeesieHue
MOCIIEI0BATENHHOCTH HYKICOTH/IOB,
AMHHOKHUCIIOT B HOPME U B CIIy4ae U3MCHCHUS
nocienoBareabHocT HykieotuoB JHK

OK 02 OOMeH BelecTB U NpeBpalleHne @OpoHTaNBHBIN 0NPOC
SHEPTUH B KIIETKE 3anosiHeHUEe CPaBHUTEIHHON TaOINIIBI
XapaKTepUCTHUK THUIIOB OOMEHA BEIIECTB
OK 02 JKu3HeHHbBIN UK KJIIETKA. MUTO3. OO6cyxIeHne o BOIIpocaM JEKIHU
OK 04 Meiios PazpaboTka IeHTHI BpeMEeHN )KU3HEHHOTO
UKJIa
Pa3gen 2. Ctpoenne u pyHKIUH KonrponbHas padora “Ctpoenue u QyHKIUH
OpraHu3zma opranusma’
OK 02 CrpoeHue opranusma OueHuBaemasi IUCKyCCHUS
OK 04 Pa3paboTka MeHTaIbHOM KapThl TKaHEH,

OpPraHOB U CHCTEM OPraHOB OPraHU3MOB
(pacteHus, )XMUBOTHBIE, YEJIOBEK) C KPAaTKOH
XapaKTEepUCTUKON UX (DYHKIHH

OK 02 DopMbI pa3MHOKEHHUS OPTAaHU3MOB OpoHTAIBHBINA OIIPOC

3anosHeHUE TaOIHIBI C KPATKOH
XapaKTepUCTUKON U TIpruMepamMu hopm
Pa3MHOXKEHUS OPraHM3MOB

OK 02 OHTOTeHe3 pacTeHUH, )KUBOTHBIX U Pa3paboTka JIeHThl BPEMEHH € XapaKTePHUCTHKOM

OK 04 YeJioBeKa STAlOB OHTOI'€HE3a OTACNIbHOM rpyIIoi
YKMBOTHBIX U YEJIOBEKa 110 MUKPOTPYIIIaM
Tect/ompoc

CocraBiieHHe KU3HEHHBIX [TUKJIOB PACTEHUH TI0
otnenaM (MOXOBHU/IHBIE, XBOIIIEBUIHBIC,




TMAaImOpPOTHUKOBUIHBIC, TOJIOCCMCHHBIC,

TTOKPBHITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTHU HACJIEeJOBAHUSA PazpaboTka rioccapus
OK 04 DpoHTaNBHBIN OIIPOC
Tect o Bompocam neKuuu
Pemtenue 3ana4 Ha onpeeneHUe BEPOSITHOCTU
BO3HHMKHOBEHHS HACJIEACTBEHHBIX IPU3HAKOB
IIPY MOHO-, T1-, TOJUTHOPUIHOM H
AHATM3HPYIOIIEM CKPEIINBAHUH, COCTABICHHE
TEHOTHITNYECKUX CXEM CKPEIBAHUS
OK 01 CruermieHHOe HaceloBaHKe Ipu3HakoB | Tecr
OK 02 PazpaboTka rioccapus
Pemenne 3aga4y Ha onpeeNICHUE BEPOSTHOCTH
BO3HWKHOBEHHS HACIICACTBEHHBIX PU3HAKOB
NIPY CLETIEHHOM HaclleJOBaHUHU, COCTAaBIICHUE
TEHOTHITNYECKUX CXEM CKPEIMBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHUYHUBOCTH Tecr.
OK 02 Pemrenue 3aa4 Ha onpeeseHUe TUIIA MyTallud
OK 04 IIpH Niepeade HacaeJCTBEHHbBIX TPU3HAKOB,
COCTaBJICHHE TEHOTHITHYECKUX CXEM
CKpEIIUBaHUS
Pa3nen 3. Teopus 3BoJII0O1UM KonTponbHast pabota “Teoperuyeckue
ACIEKThI IBOJIIOIMY KU3HU Ha 3emie”
OK 02 HcTopus 3BOMIOIMOHHOTO YYEHHUS. DpOHTAIBHBIN 0IIPOC
OK 04 MHUKpPO3BOIONHS Pa3paboTka rioccapys TEPMUHOB
Pa3paboTka JIeHThl BpeMEHN Pa3BUTHUS
9BOJTIOLIMOHHOTO YYECHUS
OK 02 MaxkposBosmtouus. Bo3HUKHOBeHUE U OueHuBaemasi AMCKYCCHUSL: UCIIOJIb30BaHUE
OK 04 pa3BHUTHE )KU3HHU Ha 3emMile apryMEHTOB, OMOJIOTHYECKOH TEPMUHOJIOTHH 1
CHMBOJIMKH JJIs1 10Ka3aTeIbCTBA POJCTBA
OpPTraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT
Pa3paboTka jieHThl BpeMeHN BOZHUKHOBEHUS U
pa3BUTHS KU3HHU Ha 3emiie
OK 02 [Ipoucxoxaenue yenoBeka — OpOoHTAIBHBIN 0npoc
OK 04 aHTPOIIOTCHE3 Pa3paboTka JIeHThl BpEMEHHU MPOUCXOXKICHUS
YeJIoBeKa
Pa3gen 4. Jxonorus
OK 01 Okonorudeckue HakTophl U CpeIbl Tect 1o 3K0I0TMUECKUM (QaKTOpaM U Cpeaam
OK 02 KU3HH JKU3HU OPTaHN3MOB
OK 07
OK 01 [Momynsus, coodmecTna, 3kocucTeMbl | CocTaBieHHe CXeM KpyroBOpoTa BEIIECTB,
OK 02 UCTIOJNIB3YS] MaTEPUAIbI JICKIHH
OK 07 Pemenne npakTHKO-OpHEHTHPOBAHHBIX
pacyeTHBIX 3a/IlaHHH 110 IEPEHOCY BEIIECTBa U
SHEPIHU B 3KOCHCTEMaX C COCTAaBICHHE
TpouuecKkux mener u mupamMua OMOMacChl u
SHEPTUH
OK 01 Buocdepa - rmodanpHas sxonoruueckas |OneHHBaeMas TUCKYCCHUS
OK 02 cucrema Tect
OK 07
OK 01 Bnwusinue antponoreHHsix ¢aktopos Ha |Tect
OK 02 ouocdepy IpakTraeckas padora “OTX0IbI TPOU3BOICTBA”
OK 04
OK 07
OK 02 BimsHue conuaibHO-3KOIOTHYECKHX OneHuBaemas JUCKyCCHUS
OK 04 (hakTOpoB Ha 370POBHE UEITOBEKA BrimonHenue madopatopHoit paboThl Ha BEIOOD:
OK 07 "YMcTBeHHas! pabOTOCIIOCOOHOCTB",




"Biustare aOnoTH4ecknx (akToOpoB Ha YeJIOBEeKa
(HU3KHE W BBICOKHE TeMIIepaTyphl)"

Pazpnen 5. buosorusi B Ku3HH 3amura Keifca: MpeacTaBIeHUE Pe3yIbTaToB
peleHus KelHcoB (BBICTYIUICHHE C
Ipe3eHTaluei)
OK 01 buoTexHONOruy B )KU3HU KaXKIOTO BrmosHeHue keiica Ha aHATN3 HHQOPMAITHH O
OK 02 HAYYHBIX JOCTIKCHHAX B 00JIaCcTH
OK 04 TeHETHYECKUX TEXHOJIOTHH, KIETOYHOMN

WH)XKEHEPUH, MMUIIEBBIX ONOTEXHOJIOTHH (TI0
TPYIIIaM), IpeACTaBICHUE Pe3yIbTaTOB
peleHus KeicoB

OK 01 ConuanbHO-3THUECKUE ACHIEKTHI BrimonHeHue keifca Ha aHanu3 HHGOpMAIN 00
OK 02 OMOTEXHOJIOTHI STHYECKUX acleKTaxX Pa3BUTH OMOTEXHOIOTHH
OK 04 (o rpymnmam), npecTaBiIeHHe Pe3yIbTaToB

pEeLIeHUs] KEHCOB

JUTEPATYPA

OcHoBHas JuUTEpaTypa:

1.Bbuomorus. 10, 11kmacc. ITaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue/Ilon pen. [Taceununka B.B. — Mockga:
Hpoda, 2021

2.Bbuonorus: y4eOHUK U MPAKTHKYM JJIsl CpeiHero npodeccuonansHoro oopasosanus / B. H. Speirus [u np.] ; mox penakiuei
B. H. fpeiruna. — 2-e nzn. — Mocksa: UznarensctBo HOpaiit, 2020

JonoHuTeIbHAS JIUTEpPaTypa:

1. Bansnckuii, C. . EcTecTBO3HaHME: YUEOHUK M TPAKTHKYM JUIS CpeaHero mpodeccuonaibHoro obpaszosanus / C. U.
Bansauckuil. — Mocksa : U3garensctBo FOpaiit, 2020

2. Topenos, A. A. EcrecTBo3HaHme: yueOHOE ocodue It cpeHero mpodeccnoHansHoro odpasosanus / A. A. T'openos. — 4-
e m1I., mepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2020

HNnTepHeT-pecypcenl:

1 www. krugosvet.ru /yauBepcanbHas sHIuKI0Nne U1 «Kpyrocsery/

2 http:// sciteclibrary.ru /Hay9HO-TeXHHYecKass OnOIMoTeKa/

3 www.auditorium.ru /6ubnmorexka nHCTUTYyTa «OTKPBITOE 00IIECTBOY/

4 www. interneturok. ru («Bumgeoypoku 1o npeaMeTaM IIKOJIbHOW POrpaMMBbI»).

5 www.alhimikov.net (O6pa3oBaTeabHbII CAUT IS IIKOJIBHUKORB).

6 www. biology. asvu. ru (Bcst 6uonorus. CoBpemMeHHasi OMOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).

7 www.window.edu.ru/window (EauHoe OKHO J0CTyIa K 00pa3oBaTelibHbIM pecypcam MHTepHETa 10 GHOIOTHH).
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