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PaGouas nmporpamma y4eOHOIM TUCIMIUIMHEI pa3paboTaHa HA OCHOBE:




— IIpuka3z MunuctepcTtBa npocseuienns Poccuiickoit @enepanuu ot 24.08.2022 Ne
762 «O06 ytBepxaeHuu Ilopsigka opraHu3aluv U OCYIIECTBICHUS 00pa3oBaTEIbHON
JESTENHPHOCTH TI0 O00pa30BaTENbHBIM MPOTPAMMaM CpPeaHEro MpodecCHOHaTEHOTO
obOpazoBaHus» (3apeructpupoBaHo B MunuctepctBe roctuiuu Poccuiickont @enepanun
21.09.2022 Ne 70167)

— IIpuka3z MunuctepcTBa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 Ne
732 «O BHeceHMM U3MEHEHHH B (efepalibHbIil rocyJapCTBEHHBIM 00pa30BaTeIbHBIH
CTaHJApPT CpeaHero o0IIero oOpa3oBaHUSs, YTBEPKICHHbIA MpHKazoM MHUHHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit @egepanmu ot 17.05.2012r. Ned413»
(3apeructpupoBano B Munucrepctse rocturiuu Poccuiickoit @enepanun 12.09.2022 No
70034)

—  WHCTpYKTHBHO-METOMYECKOEe THMChbMO JlemapTaMeHTa TOCYyJapCTBEHHOM
MOJIUTUKU B cpepe cpeaHero npodeccuoHaaibHOro o0pa3oBaHusi U MPoPecCuoHaIbLHOTO
oOyuenust ot 20.07.2020r. Ne 05-772 mo opraHuzanuu NPUMEHEHHUS COBPEMEHHBIX
METOJMK M TpOTrpaMM IIpenojaBaHusi MO 00Ie00pa3oBaTeIbHBIM JUCHUILUIMHAM B
cUcTeMe CPEIIHETO mpoeCcCHOHATEHOTO oOpa3oBaHUs, YUUTHIBAIOIIHNX
oOpa3oBaTebHbIE MOTPEOHOCTH OOydJaromuxcs oOpa3oBaTEIbHBIX OpraHU3allNi,
peanu3youMX NporpaMMbl CPETHEr0 MPOPECCUOHATIBHOIO 00pa30BaHus

— Ilucemo [lemaprameHTa TOCYJAapCTBEHHOW TMOJUTHKKA B cdepe CpeIHero
npodeccuoHaIbHOr0 00pa3oBaHus W MNpodeccuoHaabHOro 00ydeHuss MUHHCTEPCTBA
npocsenieHust Poccuiickoit ®enepanun ot 14.04.2021r. Ne05-401 «MeTtoguueckue
PEKOMEHJIAIMU 110 pean3allii CpeaHero oo01mero oOpa3oBaHus B Mpeeax OCBOCHUS
00pa3oBaTeabHOI NPOrpaMMbl CpeIHEro NpoheCcCUOHATBLHOIrO 00pa30BaHU»

— Ilpumepnass pabouass mporpamma 001e00pa3oBaTenbHON  JTUCITUTUTHHBI
«Maremaruka» A NpoQEecCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3anuii (6a30BbIN
ypOBEHb, BapuaHT 2), pa3zpabotanHHas MHcTuTyTOM pa3Butus MpodheCCUOHATBHOTO
obpazoBanus, 2022r.

Opranuzanus-pazpadoruuk: ['BIIOY «I'9T»
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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

1.1. MecT0 IMCHMIUIMHBI B CTPYKTYpe OCHOBHOW mpodecCuoHaTIbLHOU

o0pasoBareabHoil nporpammel CIIO:

OOmeo0OpazoBarenbHas AUCHUIUINHA «BHOJIOTHSY SBISIETCS 0053aTEILHOM YacCThIO
00111600pa30BaTEILHOTO IIMKJIa 00pa3oBaTeIbHOM TporpaMmbl B cooTBeTCTBUH ¢ PI'OC
no cnenuanbHoctu 43.01.09 TloBap, koHAUTED

1.2. lleqiu 1 mu1aHupyeMble pe3yJibTAaThl OCBOEHM S TUCHMILIUHBI:
1.2.1 leab AUCUUIIHHBI

ConeprkaHue mporpaMmbl 00111e00pa3oBaTeIbHON JUCITUTIIIMHBI «bUOI0THSI»
HaIPABJICHO HA JIOCTH>KEHUE PE3YIbTATOB €€ U3YUYEHUS B COOTBETCTBHUU C

tpeboBanusimu I'OC COO ¢ yderom npodeccronansuoit HanpasieHHocTd GI'OC

CIIO.

1.2.2 Ilnanupyembie pe3yJibTaThl OCBOCHUS 0011e00pa30BaTEeIbHOM TUCHHUILIIMHBI

B coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO

Oco0o€ 3HaueHne TUCHUILUIMHA UMEET MPU (POPMUPOBAHUU U PA3BUTUHU OOIIKUX

KOMHCTGHHI/Iﬁ )41 HpO(i)CCCI/IOHaJ]BHBIX KOMI'IeTCHIII/II‘/'L



Koa n
HAHMEHOBaHHE
¢popmupyembIx
KOMIIEeTEeHIIU

HJ'laHpreMbIe pe3yJabTaThbl 0CBOCHUA TUCIHUIIJIMNHBI

Oo01ue

I[I/ICIII/IHJII/IHapH])Ie

OK 01. Beibupats
CHOCOOBI pelIeHuUs
3amad
npodeccroHanbHOM
JeATEILHOCTH
MPUMEHUTEIBHO K
pa3IuuHBIM
KOHTEKCTaM

B yacTu TPyA0BOr0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYyAy, OCO3HAaHHME IIEHHOCTH MAacTEepCTBa,
TPYIOITIO0HE;

- TOTOBHOCTh K aKTHBHOH IEATSIBHOCTH TEXHOJIOTMUSCKOH M
COITMATPHOM HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh HHHUIIMHUPOBATH,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIMOJNHATH  TaKyIO
NeSTeIbHOCTD;
- UHTEpec K pa3NIu4yHbIM cdepaMm TpodecCHOHATBLHOU

eI TELHOCTH,
OBnaseHre yHHMBEpPCATbHBIMU YYEOHBIMU TMO3HABATEIHHBIMU
JIEUCTBUSIMU

a) 6a30Bble JIOTHYECKHe /IeliCTBHUS:

- CaMOCTOATENhHO (OPMYTHpPOBATH U  aAKTyalU3UPOBATH
po0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHS, KJIacCU(PUKAIIMKA U 000OITICHUS;

- OMpeAeNATh IEeNU JEeATCIILHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPHUU UX TOCTHKCHUS;

- BBIABJIATH 3aKOHOMCPHOCTH u MMPpOTUBOPCUUA B
pacCMaTpUuBaACMBbIX SBJICHUAX

- BHOCHUTb KOPPCKTHBBI B  JCATCIBbHOCTD, OLICHUBAThb
COOTBCTCTBUC pPE3YyJIbTaTOB neisiaMm, OLICHUBATh PUCKH

MOCJICICTBUIN IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEILIEHUH KU3HEHHBIX
pooieM

0) 0a30BbI€ HCCJIEI0BATEIbCKHE e CTBUSI:

- BJIaJIeTh HABBIKAMH Y4eOHO-UCCIIEI0BATEIBCKON U MTPOEKTHON
NeSITeIbHOCTH, HAaBBIKAMU pa3pelieHust mpooiem;

- BBISIBIIATH MPUYUHHO-CIIECTBEHHBIE CBSI3U u
aKTyaJU3UpOBaTh 3aJlayy, BBIJBUTaTh TMIIOTE3Y €€ PEILICHHUS,

-cOPMHUPOBAHHOCTh 3HAHWUN O MECTE€ W POJM OHWOJOTHUU B
CHUCTEME HAy4HOTO 3HaHUs; (YHKIMOHAJIHHOW TPaMOTHOCTH
YeJI0BeKa JUTsl pelIeHuUs KU3HEHHBIX TTPO0IeM;

-cpOPMHUPOBAHHOCTh  YMEHHS  PacCKphIBaTh  COJACPIKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB W TIOHSITHH:
KW3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, TOMYJSIIUS,

sKocucTeMa, OuoneHo3, Ouocdepa; merabonmusMm (oOMeH
BEIIIECTB u MpeBpalieHue SHEPIHH), roMeocTas’
(camoperynsauus), OroCUHTE3 Oenka, CTPYKTypHas

OpraHHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEICHNE (PETPOIYKIUs), HACIEACTBEHHOCTD,

W3MEHYUBOCTb, JHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE,
YpOBHEBasi OpraHu3aIus;
-cpOPMHUPOBAHHOCTb  YMEHHS  PacKphIBaTh  COJAEpKAHHE

OCHOBOTIOJIATAIONINX OHOJIOTMYECKUX TEOPUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOIIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEIOBEKA;

c(hopMUPOBAHHOCTh YMEHHS PaCKPHIBAThH OCHOBOTIOJIATAIOIITHE
Ouonoruueckue 3akoHsl U 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W1. BaBuiiosa, 3. I'ekkernst, @. Mromnepa, K. bapa),
TPaHULbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;
MpuoOpEeTEeHHE ONbITa TPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'0 TO3HAHUS, UCTIONB3YEMbIX B OMOJIOTHH: HAOIIOCHUS
W ONHWCaHUSI KUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUM;
OpraHu3aIMy U MPOBEJACHUS OMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKEHUS THUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXKIY
UCCIEAYEeMbIMU  BETUYMHAMHU, OOBSICHEHUS TMOJYYEHHBIX
pe3yabTaToB U (HOPMYJIHUPOBAHUS BEIBOJOB C UCIIOJIb30BaHUEM
HayYHBbIX MIOHATUN, TEOPUHN U 3aKOHOB;

-cOPMHPOBAHHOCTh YMEHHSI  BBIJCISATH  CYIICCTBEHHBIC
MPU3HAKKM BHUPYCOB, KIETOK NPOKAPUOT U IYKAPHOT;




HaxOJWTb  apryMEHTBl  JUIi  JOKa3aTelIbcTBa  CBOUX
YTBEPKIACHUM, 3aJaBaTh IapaMeTPbl U1 KPUTEPUH PEILCHNUS;

- AHAIM3UPOBATH IIOJYYEHHBIE B XOJE pEUICHUS 3aJadyu
pe3yJIbTaThl, KPUTHUYECKH OLIEHWBATh HUX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMETb IIE€PEHOCUTh 3HAHWS B IIO3HABATCIBHYID W
NPaKTUYECKYIO O0JIACTH KU3HEIEATEILHOCTH;

- yYMETb HHTEIPUPOBATH 3HAHHSA W3 PA3HBIX INPEIMETHBIX
o0OJacTei;

- BBIJIBUTaTh HOBBIE UJECH, IPEAJIAraTh OPUTMHAIBHBIE ITOIXOIbI
U peLICHMUS;

- CIIOCOOHOCTb MX HCHOJBb30BAHHSA B I03HABaTENbHOW U
COLIMAJIBHON ITPAKTHUKE

OIHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpTraHu3MOB, BHUIOB,
OMOTEeOIEHO30B W  3KOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BENIECTB M TPEBPALICHUS HHEPrMH B KIETKE,
¢doTocuHTE3a, IMIACTUYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEi103a, OIUIOAOTBOPEHHUS, PA3BUTHUS U
pPa3sMHOXCHHUS, WHIWBUAYAIBHOTO Pa3BUTUS  OpraHU3Ma
(oHTOrEeHe3a), OOpHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
oTbopa, BUI000pa30BaHusl, IPUCTIOCOOICHHOCTH OPTaHU3MOB
K Cpcae O6I/ITaHI/I$I, BJIIUSIHHUA KOMIIOHCHTOB DJOKOCHCTEM,
AHTPOITOTEHHBIX U3MEHEHUH B SKOCHCTEMaX CBOCH MECTHOCTH,
KpyroBOpOTa BEILECTB U NPEBpAlllEHUE S3HEPTUU B OHochepe;
-c(hopMUPOBAHHOCTH YMEHHUSI peIIaTh OMOJIOTHYSCKHIE 3a/1a4H,
COCTaBJIATH TCHOTUITMYCCKUEC CXEMbI CKPCITUBAHUWA JI pa3HbIX
TUIIOB HACIIEJIOBAHMsI MPU3HAKOB y OPraHW3MOB, COCTABIISThH
CXEMBI TMEPEeHOCa BEIIECTB M YHEPrHMU B DKOCHUCTEMax (LEHH
MTUTAHUS, TAIICBBIC CETH)

OK 02.
Hcnonb3oBarh
COBPEMEHHBIC
CpeJICTBa TIOUCKa,
aHaJIM3a "
HMHTEPIIPETALINH
nHpOpMaLU U
nH(pOPMaLIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33124
npodeccroHabHOM
JeSITeIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O NIO3HAHMSA:
- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM

IIPAKTHKH, OCHOBaHHOTO Ha Jaore KyJIbTYyD,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHME S3BIKOBOM M YUTATEIBCKOM KYJIbTYPBI
KaK Cpe[CTBa B3aMMOJEHUCTBUSA MEXAY JIOAbMH W IO3HAHUSA
MHpa;

- OCO3HAaHHE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, FOTOBHOCTH
OCYILECTBIISATh IIPOEKTHYO U HCCIIEI0BATEIIBCKY IO

NEeSTeNIbHOCTh UHAUBUYAIBHO U B TPYIIIIE;
OBnajicHUe YHHBEPCATHHBIMU YYEOHBIMU TO3HABATEIHLHBIMH
NEUCTBUSIMU:

B) padoTa ¢ undgopmanueii:

- BJIQJICTh HAaBBIKAMHM TOJyYCeHHS HH(OPMAIIUU U3 UCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh MOUCK, aHAJTU3,
CHUCTEMAaTH3AIUIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMH PA3TUIHBIX
BUJIOB U (DOPM TIpE/ICTABIICHHUS;

-chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  OIEHUBATH
uHGbOpMaIMI0 OUOJOTUYECKOTO COAEPIKAHMSI, BKIIIOUYAIOIIYIO
TMICEB/IOHAYYHBIE 3HAHUS U3 PA3TUYHBIX HCTOYHUKOB (CpeICTBa
MaccoBoi WH(pOpPMAIUHU, HAYYHO-TIONMYJISPHBIE MaTepHUalbl);

HHTCPIIPETUPOBATH OTUYCCKUEC ACIICKThI COBPCMCHHBIX
UCCIIC/IOBAaHUI B OWOJIOTUH, MEIUIMHE, OWOTEXHOJOTHH,
paccMaTpuBaTh  TIIO0AJIbHBIE  JKOJOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOUICHHIO K HHUM
COOCTBEHHYIO MTO3UIINIO;

-chopMUPOBAaHHOCTH ~ YMEHHH  CO37aBaTh  COOCTBEHHBIC

MIMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE OMOJIOIMUECKOI
MHPOPMALIMM U3  HECKOJBKHX HMCTOYHUKOB, TI'PaMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMoJa0ruu




- co3JaBaTh TEKCTHl B PAa3IMYHBIX (opMaTax ¢ ydeToM
Ha3HaueHUs: MHQOpMalMM W LENIEeBOM ayIuTOpHM, BbIOMpas
ONTUMATBEHYIO (POPMY MPEICTABICHIS M BU3YaTU3aIUH;

- OLICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(pOpPMAIIH, €€
COOTBCTCTBUC IMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCIIOJIb30BaTh cpeicTBa MH(POPMALIMOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJOTHI B PCIICHUU KOTHUTUBHBIX,
KOMMYHHUKaTUBHBIX ~ M OpPraHM3allMOHHBIX  3aJady ¢
coOII0ICHNEM TpeOoBaHU OPrOHOMUKHY, TEXHUKU
0€30I1aCHOCTH, TMTHEHBI, PeCcypcocOepekeHHs], MPaBOBbIX WU
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJIeTh HaBbIKAaMM PACIO3HABaHUs U 3allIUThl MH(OpMAIH,
UH(POPMALMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. 3ddexTuBHO

B3alMO/ICVICTBOBATh
u paboTtatb B
KOJUIEKTHUBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHUIO, CaMOCTOATEIBHOCTU H
CaMOOIIPEIECTICHUIO;

-OBJIaZICHUE HaBbIKaMU y4eOHO-HCCIIe10BATENbCKOMH,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;

OBiaieHHe  YHMBEPCAJIBHBIMH  KOMMYHHUKATHBHBIMHU
NeHCTBUSIMU:

0) coBMecTHast 1eATEJIbHOCTD:

- IOHMMAaThb M HCIIOJIb30BATH IPEUMYILECTBA KOMAHIHOW M
UH/IMBUAYaJIbHOU paboTHI;

- IIPUHUMATh e COBMECTHOMN JIeATEIIbHOCTH,
OpPraHM30BBIBATE W KOOPAMHUPOBATH JACUCTBHS IO €€
JOCTH>KEHHIO: COCTABIIATH IIJIaH IEUCTBUM, PaCIpelesaTh POIU
C y4YeToM MHEHMH YYacCTHHUKOB 0O0CYXJaTb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJIMHHMPOBATH U BBINOJHATH pabOTy B  YCIOBHSIX
peanbpHOro, BUPTYaJIBHOTO 51 KOMOMHHMPOBAHHOI'O
B3aMMOJCICTBHYS;

- OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B

pPa3JIMUHBIX  CUTyaUUsX,  NPOSBIATb  TBOPYECTBO U
BOOOpakeHne, ObITh HHUITUATUBHBIM
OBianenue YHUBEPCAJIbHbIMHU peryasiTUBHbIMM

NeHCTBUSIMU:

-IpHOOpETeHNEe OmbiTa NPUMEHEHHs OCHOBHBIX METOJIOB
HAy4YHOT'0 NIO3HAHMSI, UCTIOJIb3YEMbIX B OMOJIOTMH: HAOII0CHUS
U ONHCAaHUS OHKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHMI;
OpraHM3aly 1 NPOBEACHNUS OMOJIOTMYECKOT0 3KCIEPUMEHTA,
BBIIBIDKEHUSI TUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY
UCCIIETyEMbIMU  BEJIMYMHAMM, OOBSICHEHHS IOJIYUYEHHBIX
pe3yabTaToOB U (hOPMYJIMPOBAHMS BHIBOJIOB C HCIIOJIb30BAHUEM
Hay4HBIX [OHATHI, TEOPUI U 3aKOHOB




I') NPUHATHE Ce0s U APYTUX JI0ei:

- NPUHUMATh MOTUBBI U apryMEHThl JAPYTUX JIOAeH
aHaJIN3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHX JIOAEH HA OLIHOKY;
- pa3BUBAThb CHOCOOHOCTH ITOHUMAaTh MHUp C MMO3UIUN APYTOTro
YeJIoBeKa

npu

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpYKaroleun
Cpenpl,
pecypcocOepexeHr
10, TPUMCHSITh
3HaHUs 00
W3MCHECHHUHU KITUMaTa,
TIPUHIIMIIBI
OepexIIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATEL B
Ype3BbIYAHBIX
CUTYaLUsAX

B 00Js1acTH 3K0J10rH4€CKOro0 BOCIIUTAHUS:

- c()OPMHPOBAHHOCTH HKOJIOTUYECKOH KyJIbTYphl, IOHUMaHHE
BJIMAHUSA COLUAJIBHO-OKOHOMHWYCCKUX IIPOLECCOB HA COCTOSAHHE
NPUPOAHON M COLMANBHOM Cpellbl, OCO3HAHHWE TI00aLHOTO
XapakTepa 3KOJOrHYECKUX IpoOiIeM;

- IJIJAHUPOBAHUE U OCYILECTBICHUE NEHCTBUM B OKpYy Karollen
Cpele Ha OCHOBE 3HAHMA LEJIed YCTOWYMBOIO DPa3BUTH
YEJI0BEYECTBA,
AKTUBHOC HCTIPpUATHUC
OKpYKarollen cpee;

- YMCHHEC IIPOTrHO3UPOBATH HG6JIaI‘0HpI/I$ITHBIC 3KOJIOTHYECCKHUEC
NOCIEACTBYS NPEAIPUHUMAEMbIX NEHCTBUM, MPENOTBpaIlaTh
Ux;

JNIEUCTBUM, MNPUHOCIIIMX  BpEL

- paCcoIupCHUC OIIBITa ACATCIIbHOCTH 9KOJIOTHYECKOH
HaITpaBJICHHOCTU;
- OBJIAICHUC HaBbIKaMH y‘{e6HO—I/ICCHGHOB&TCHBCKOﬁ,

MPOEKTHOM U COLIMATIBbHOM AEATEIIbHOCTH

-cOPMHUPOBAHHOCTH YMEHHS MPUMEHSAThH NOJTyUYEHHbIE 3HAHUS
JUI 00BsICHEHHs OMOJOrMUYECKUX IMPOLECCOB U SBJICHUH, IS
IPUHATHS IPAKTUUYECKUX PELIEHUI B MOBCEIHEBHOW KHU3HU C
Henplo  obecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS U
3JI0pPOBbSl  OKPY’KAIOUIMX JIIOJEH, COOJIIOJIEHUsI 3]I0pOBOTO
o0pa3a KM3HHU, HOPM TPAaMOTHOT'O MOBEJCHUS B OKPYXKarolIei
IIPUPOTHON cpene; MOHMMAaHNE HE00X0JUMOCTHU
UCTIOJIb30BAaHUSl JIOCTHKEHUH COBPEMEHHOW OHMOJIOTUH U
OMOTEXHOJIOTUH JUIs PallMOHATBHOTO IPUPOIOTIOIB30BAHUS




ITK
[MoxroraBmuBaTh
pabouee
obopyoBaHue,
UCXOJIHBIC

1.1.
MEcTO,
CBIpBE,

MaTepHaIbI
00paboTku

I
CBIPBA,
IIPUTOTOBJICHUA

nosy¢abpukatoB B

COOTBETCTBUU c
WHCTPYKIHUSIMHU u
pernmamMeHTamu

IIK 2.1.
IloaroraBiuBaTh
pabouee MECTO,
o0opyoBaHue,
CBIpbE, HUCXOIHBIC
MaTepHabl JUISt
MIPUTOTOBIICHUS
ropsSYUX omro,
KYJTMHAPHBIX
W3JEIUN,  3aKyCOK
pa3zHOO00Opa3HOTO
aCCOPTUMEHTA
COOTBETCTBUU

UHCTPYKIMSAMU

- TOTOBHOCTh K TPYIY,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTHMBHOM IEITEIHLHOCTH TEXHOIOTHYECKON U
COILIMAJILHOM HAIPABJICHHOCTH, CIOCOOHOCTh HHHMIIMMPOBATH,
TUTAHUPOBATh M CAMOCTOSITEITFHO BBIMIOJIHATH TAKYIO JICATEIb-
HOCTb;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAIIMKA U 00O0OITICHUS;

- BBIABIIATh  3aKOHOMEPHOCTH W  INPOTHBOPEUYUS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- aHaJIW3UpPOBATh IONYYCHHBIC B XOJI€ pPEIICHHUS 3aJaqd
pe3yJIbTaThl, KPUTHUYECKH OIICHHBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- HE MPUHUMATh NEHUCTBUS, MPUHOCAIINE BPEA OKPYKAIOMICH

cperne;

OCO3HAHHUEC NECHHOCTH MACTCpPCTBA,

-yMeTh TPOTHO3UPOBATH HEONATOMPUSTHBIE SKOJIOTHYECKHE
MOCJEACTBHS MPEANPUHUMAEMbIX JEUCTBUNA, MPEAOTBPAIIATH
HX;

-1aBaTb OLICHKY HOBBIM CUTYyallUIM,

-puOOpPETEHNE OMNbITa INPUMEHEHUS] OCHOBHBIX METO/OB
HAYYHOT'O IO3HAHUS, UCIIOJIb3yEeMbIX B OMOJIOTHH: HAOIIOICHHS
U OIMCaHUs JKHUBBIX CHCTEM, IIPOLECCOB U SBIICHUI;
OpraHu3aluyi U MPOBEACHUsT OMOJIOTMYECKOr0 HKCIIEPUMEHTa,
BBIJIBIDKCHUSI THIIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBACHEHMs I0JIyYEHHBIX
pe3yJIbTaTOB ¥ (POPMYJIMPOBAHUS BBIBOJIOB C UCIIOJIb30BAHUEM
HAy4HBIX [IOHATHUM, TEOPUI U 3aKOHOB

-c(hopMUPOBAHHOCTH YMEHHS TPUMEHSATH MOJTyYEeHHbIE 3HAHHS
JUTsl OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SBJICHHM, IS
IPUHATHS TPAKTUYECKUX PELIEHUI B IMOBCEJHEBHOW KU3HU C
nenbto  obecrieyeHus: 0€30MaCHOCTH CBOETO 3/I0pOBbS U
3J0POBbsl  OKpPY’KAIOIIUX JIIOJEH, COOMIONEHUS 3740pOBOIO
o0pa3a JKHM3HHM, HOPM IPAMOTHOTO TIOBEJIEHHUSI B OKPY KaIOLIEH
IIPUPOIHON cpene; MIOHMMAaHHE HE00X0IMMOCTH
UCIIONIb30BAaHUsl JIOCTHKEHUM COBpEeMEHHOW OHoJoruu u
OMOTEXHOJIOTUH U1 PallMOHAIBHOTO IPUPOIOTIOIb30BAHUS




IIK
IMoaroraBauBaTh
pabouee MeECTO,
o0opyoBaHue,
CBIpbE, HUCXOIHBIE
MaTePHAJIBI JUIST
MIPUTOTOBJICHUS
XOJIOJIHBIX omron,
KYJIMHAPHBIX
W3JIeTHH,  3aKyCOK,
XOJIOJTHBIX U TOPSIUUX
CIaIKuX oo,
JIECEPTOB, HAITUTKOB

3.1.

pazHOOOpa3HOTO
accopTHMEHTa B
COOTBETCTBUU c
WHCTPYKUIHAMHU u
peryiaMeHTaMH.

- OCYIIECTBJIATH KOMMYHHUKAallUU BO BCEX C(l)ean KU3HU,

- BJIaACTH Pa3JIMIHBIMHU crocodbamu O6H.[€HI/IH n

BSaHMOﬂCﬁCTBHH;

- IHOHUMAThb MU HUCIIOJIB30BATh INPECUMYHICCTBA KOM&HI[HOFI n

WHIUBHUIYalTbHON paboOThI;
- MPUHUMATh Lean COBMECTHOMH JIeITEIILHOCTH,
OpraHW30BBIBATH M KOOPAWHUPOBATH JICHCTBUS IO €€

JOCTHKEHUIO: COCTABJIATH TUIAH JeMCTBUH, paclipeieNsiTh POIH
C Y4YeTOM MHEHHUH YYaCTHHKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIWHHPOBATh U BBINOJHATH pPabOTy B YCIOBHSIX
peajIbHOTO, BUPTYAJILHOT'O u KOMOHHHPOBAHHOTO
B3aUMOICUCTBUS;

- OCYHICCTBJIATHL TO3UTUBHOC CTPATCTHUCCKOC IOBCIACHUC B
Pa3INIHBIX CUTyalusix, IMPOSABJIATH TBOPYECTBO n
BOO6pa)KeHI/Ie, OBITh HMHHUITUATUBHBIM

-chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  OIEHUBATH
UHPOPMAILIUIO OMOJIOTUYECKOTO COJICPKaHUS, BKIHOYAOILYIO
MCCBAOHAYYHbIC 3HAHUWA U3 PA3JIMYHBIX HCTOYHHUKOB (CpC[ICTBa
MaccoBOW WH(OPMAIINU, HAYYHO-TIONYJISIPHBIC MaTepHaIbl);
HHTCPIIPETUPOBATH OTUYCCKUEC ACIICKThI COBPCMCHHBIX
UCCIIC/IOBAaHUI B OWOJIOTUH, MEIUIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh  TIIOOAJbHBIE  JKOJOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH 10 OTHOUICHHIO K HHUM
COOCTBEHHYIO MO3UIINIO;

-c(hopMUPOBAaHHOCTH ~ yMEHHUH  co3JaBaTb  COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE OMOJIOTHYECKOM
uHbOpMallMl U3  HECKOJIBKMX HMCTOYHHMKOB, TI'PaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJa0ruu

-chOpPMHPOBAHHOCTh YMEHHUS  PACKpPBIBATh  COJIEpPKaHUE
OCHOBOTIOJNIATAIOIINX OMOJIOTUYECKUX TEPMHHOB W TOHSITHIA:
KW3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, OIS,

JKOCHCTeMa, OuoleHo3, Ouocdepa; merabonusm (oOMeH
BEIIECTB W TpEBpallieHHe  DJHEepruM),  TOMEOCTa3
(camoperynsanus), OnocHHTE3 Oernxa, CTPYKTypHas

opraHusanusa XHUBBIX CUCTEM, JUCKPETHOCTb, CAMOPCTYJIALMA,
CaMOBOCITPON3BCACHUC (pCHpOI[yKL[I/IH), HaCJICACTBCHHOCTD,
HN3MCHYMUBOCTb, OHEPro3aBUCUMOCTb, POCT U PaA3BUTHC,
YPOBHCBad OopraHu3anusi,




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHOM JIUCIIUILINHBI

2.1. O0beM AMCUMILIMHBI M BUAbI Y4e0HOH padoThI

Buj yue6Hoii padoThl

O0beM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHUTLIHHBI 144

B T.Y.

OcHoBHOe coiep:KaHue 144

BT. 4..

TEOPETHUECKOE 00yUeHNe 96
B T.4. IPO(eCCUOHATLHO-OPUEHTUPOBAHHOE CO/IepKaHNE 2

MPAKTUYECKUE 3aHATUA 48
B T.4. IPO(hECCUOHATTLHO-OPUEHTUPOBAHHOE COJICPKAHIE 8

abOpaTOPHBIE 3aHATHS 4
B T.4. IPO(ECCUOHATTLHO-OPUESHTUPOBAHHOE COJICPKAHHE 2

IMpome:kyTounas arrecrauus (JuddepeHunpoBaHHblii 3a4eT)




2.2. TemaTnyeckuii JIAH U COAEPKAHME JUCHUILIIHHBI

HaumenoBanue Conep:xkanue ydye0HOro marepuasia (0CHoBHoOe M MpPodeccuoHAIbLHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyemble
pa3iesioB U TeM JIa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYMH) YacoB | KOMIIETCHLIHMH
1 2 3 4
Paszpnen 1. Kierka — cTpyKTYpPHO-()YHKIIMOHAJIBbHAS ¢IMHULA )KUBOI'Q 44
Tema 1.1. OcHOBHOE coJepKaHne 4 OK 02
buonorusa xak Teoperuyeckoe o0yueHue: 4
Hayka. buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMOXuMusi, 6Mopusrka, OMOHHKA, 2
reHoreorpadust u ap. Ponb u mecto 6uonoruu B GopMHUpOBaHUN COBPEMEHHON HAYYHOW KapTUHBI MUDA.
3HavyeHue Ouonoruueckux 3Hanuil. ctopus 6uonoruu.
3HaueHue UTOJIOTMH JUIsl pa3BUTHS OMOJIOTUH U MTO3HAHUS IPUPOJIbl. MEeTO bl LIUTOJOTUN: MUKPOCKOIIHNS, 2
xpomarorpadus, METOl MEUEHBIX aTOMOB, TU(PepeHIMaIbHOe IEHTPU(YTUPOBAHHE, KYJIbTYpa KIETOK.
Tema 1.2. OcHoOBHOE coliepkaHue 4 OK 02
Ob6mmas TeopeTnueckoe odyueHnue: 4
XapakTepucTuka | PaznooOpazue OuocucteMm. Opranuzanusi OMOJOTHUYECKUX CUCTEM. Y POBHU OpraHU3alMKH OMOCUCTEM: 2
JKU3HU MOJIEKYJISIPHO-TEHETUYECKU I, OPraHOUTHO-KJIETOYHBIN, OPraHU3MEHHBIH, TOMYJIILIUOHHO-BUI0BOH,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(HEPHBIN.
Haykwu, nzyuatormume 6nosoruueckre 00beKThI Ha pa3HbIX YPOBHSX OpraHM3aluy ku3HU. O01mas 2
XapaKTepUCTHUKA XKHU3HH, CBOWCTBA JKUBBIX cucTeM. [Iponecchl, mpoucxosiye B OHOCUCTEMAX.
Tema 1.3. OcHOBHOE coepxxaHue 8 OK 01
buonoruuecku TeopeTnueckoe odyueHue: 4 OK 02
BaKHbIE XuMudecknit cocTaB KieTku. Heopranmdeckue BemecTBa KIETKH, UX OHOJIoTHYecKas pojib. Oprannueckue 2 OK 04
XUMHUYECKHE BellecTBa KiIeTKkU. bruonornueckue nonmumepsl. benku. Ctpykrypa v GyHKIMHA OETKOBON MOJEKYJIbI.
COCIMHEHUSA @DepMEHTBI, IPUHIAI UX JEHCTBUS.
VYrneBonbl. buonoruueckue pynkmuu yriueBoaoB. Jlumuasl. O0mmii mian ctpoenus. ['uapodunsHo- 2
runpodoOHbIe cBoiicTBa. Knaccupukanus mununos. buonornueckue ¢pynkunu munuaoB. AT®. Ctpoenue
Mosekysnbsl AT®. buonorndeckue pynkmmn AT
IIpakTnyeckue 3aHATHS. 2

Pons 66J'IKOB, YIJIEBOOAOB U JKUPOB B OPraHU3MEC YCJIOBCKA. ButamMuHBI M OHONOTHYECKH aKTHBHEIE I[O6aBKI/I,
HX 3HAYCHUC B KMU3HU OpraHn3Ma 4C€JIOBCKaA. I'umo- u ABUTAMHWHO3BI, UX ITOCJIICACTBUA. HpeﬂCTaBﬂeHHe
YCTHBIX COO6HI€HPII>1 C npe3eHTauHeﬁ, MMOATOTOBJICHHBIX I10 IICPEYHIO HCTOYHHUKOB, PCKOMCHJIOBAHHBIX
IpernoaaBaTcjIcM




JlabopaTopHble 3aHATHS

JlabopartopHnas pabota «Onpenenenre ButamuHa C B IpOAYKTax MUTAHUS
[ToaroToBKa BapuaHTOB OIBITA, HAOIIOACHHUE 32 KAUeCTBEHHBIMH PEAKITUSMU, 3aTIOJTHEHHE paboUeit
TaOJIUIIbI, UHTEPIIPETalMs Ha0JII01aeMbIX SIBICHHUH, HOpMyIHpoBaHHE BHIBOIOB

Tema 1.4.
CrpykTypHO-
(byHKIMOHATbHAS
OpraHu3aIus
KJIETOK

OcHoBHOe conep:kaHue

=)}

Teoperuueckoe o0yueHue

N

Knerounas teopus (T. I1IBann, M. Ineiinen, P. Bupkos). OcHOBHBIE MON0KEHHS] COBPEMEHHON
KJIETOUYHOU Teopuu. THUIIBI KJIETOK: SyKapHOTHYECKasl U IpokapuoTuueckas. CpaBHUTENbHAS
XapaKTEPUCTHKA KIETOK dyKapuOT (PaCTUTEIHHOM, )KUBOTHOM, rprOHON). CTpOoCHHE MPOKAPUOTHIECKOM
KJIeTKH. OCOOEHHOCTH CTPOEHUS TeTepoTpO(HOM 1 aBTOTPOPHOM MPOKapHOTHIECKUX KIIeTOK. CTpoeHue
1a3MaTH4ecKoi MeMOpaHbl. TpaHCIOPT BEHIECTB Yepe3 MIa3MaTUYECKy0 MeMOpaHy: MacCUBHBIN U
aKTUBHBIN. DHJIOLUMTO3: MUHOLUUTO3, paronuro3. Dx301uto3. O00104Ka UK KIeTOYHas cTeHKa. CTpyKTypa
1 GYHKIUU KJIETOYHON CTEHKH pacTeHH, IpuOoB.

Huromnaszma. [{uto3oms. Lurockener. OgHoMeMOpaHHbIE OPTaHOU I KIIETKU: YHAOIIa3MaTHIECKast CeTh
(BIIC), anmmmapart ["'oabmkH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTEIHHON KIETKH. CTPOCHHE U
(GyHKIIMU OTHOMEMOpPaHHBIX OpraHOUI0B KiIeTku. Kietounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKUA: MUTOXOHIPUH, TUTACTH/IBI: XJIOPOILJIACTHI, XPOMOILIACTHI,
JEWKOTIIACTBI, X CTpOeHUe U PYHKIUU. SIepHBI anmnapart KJIeTKH, CTPOeHHE U (DYHKITUH.
HememOpaHHbIE OpraHOHUIBI KJIETKUA: pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBINA IEHTP.OpraHon bl
JBUKCHUSI: PECHUYKH U KTyTUKU. CTpoeHue u PyHKIIMH HEMEMOPaHHBIX OPTraHOUIO0B KIIETKU.

JlabopaTopHble 3aHATHS

JlaboparopHas pabota: «CTpoeHue KIETKHU (PaCTeHHsI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIE BKIIOUCHUS
(kpaxmaJ, KapOTHHOUbI, XJIOPOIJIACThI, XPOMOILIACTHI).

HpI/IO6pCTCHI/IC OIlbITa TPUMCHCHUS TCXHUKHU MUKPOCKOIIUPOBAHUS ITPU BBIITOJIHCHUU J'Ia60paTOpHLIX pa60T.

HO)IFOTOBKa MHKPOIIPEIapaTos, H&6J’IIOJIGHI/IG C IMIOMOIIBI0 MUKPOCKOIIA, BBIABIICHUC pasnnqnﬁ MCXKIAY
HN3y4aCMbIMHA 06’LCKTaMI/I, HHTCPpIIpCTAlUA Ha6J'IIO,Z[aeMBIX HBHGHHﬁ, (I)OpMyJ'IHpOBaHI/IC BBIBOJOB.

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(GYHKIIMOHATILHBI
e (pakTopbl
HaCJIeICTBEHHOCT
u

OcHoOBHOE coaep:kaHue

TeopeTrnueckoe o0yueHue:

[

Ctpoenune XxpoMocoM. XpOMOCOMHBII HA0Op KJIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI. ,
rarioniHbIi 1 quruionanbiil Habop. Hykiennossie kucnotsl. JIHK n PHK. Ctpoenne HykienHOBBIX
kuciot. Hykneorunpsl. KommiemenTapusie azotucteie ocHoBanusl. [IpaBmiio Yapradda. Ctpykrypa JJHK —
nBoMHAas crimpaib. MectoHaxoxaenue u ononornyeckue pynxmmn JJHK. JTHK — skcnieptusa. Buast PHK.
Oynkiuu PHK B knetke.

IIpakTHYecKHe 3aHATHS

(5]

Pemenue 3aga4d Ha OMPCACIICHUC TTOCTICAOBATCIIbHOCTU HYKJIICOTUIOB.

\S)

OK 01
OK 02

Tema 1.6.

OcHoBHOe conep:kanue

OK 01




IIpoueccsl Teopernueckoe o0yueHune: 2 OK 02
MaTPUYHOI'O Marpuunsiii cunTe3 JJHK — permukarus. [punmune! perumkanuu JIHK. Mexanusm perukarnuu JIHK. 2
CHUHTE3a Penapanus JIHK (nopenniekatuBHas, noctisiekaTuBHas). Peakiuu MatpuuHoro cuaresa. [IpuHumn

KOMILUIEMEHTAPHOCTH B peakuusax MatpuaHoro cunresa. JJHK u rensl. ['eHeTnueckuii koa, ero CBOMCTBA.

Tpanckpunms — matpuunslii cuaTe3 PHK. Tpancisiiys u ee stamnsl. Y cnoBus OMOCHHTE3a Oerka.

Ctpoenue T-PHK u konupoBanue aMmuHOKHCIIOT. Pons prbocom B OmocuHTE3€ OenKa.

IIpakTHYecKHe 3aHATHA 2

Perrenue 3a1a4 Ha ornpeesieHue Moce10BaTeIbHOCTH aMUHOKUCIIOT B MOJIeKyJie Oenka. Perienue 3aia4 Ha 2

orpeziesieHUe MOCIeI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelika B Cily4yae U3MEHEHMUS

nocienosarenbHocTu Hykineotunos JTHK.
Tema 1.7. OcHoBHoOE coepKaHue 6 OK 02
Heknerounsre Teopernueckoe o0yuenne: 2 OK 04
(hopMbI XKU3HH Bupycel —HekneTouHbIe (hOPMBI KHU3HH U 00JIMTaTHBIE TTapa3uThl. CTPOSHUE MPOCTHIX U CIIOKHBIX BUPYCOB, 2

peTpoBupycoB, 6akTeprodaros. Kuznennsiii mukn JJHK — cogeprkanux Bupycos, PHK — coneprkanux

BUpYyCOB, OakTeprodaros. BUY, renatut yenoseka.

bakrepun. O0mas xapakrepuctuka. [Tonsatue mramMM. Bupycsl 1 6akTepun: cXoJCTBa U pa3anyusl.

IIpakTnyeckue 3aHATHS 4

Bupychbie u 6akTepuanbHble 3a0601eBanus. O0IMe NPUHIMITBI UCII0Ib30BAHUS JIEKAPCTBEHHBIX BEILIECTB. 4

OcobeHHOCTH MPUMEHEHUSI aHTHOUOTHUKOB.

IIpencraBneHne yCTHBIX COOOIEHUH ¢ Ipe3eHTalnel, OArOTOBISHHbIX 10 IEPEeYHI0 HCTOYHUKOB,

PEKOMEHI0BaHHBIX IPENOAABATEIIEM.
Tema 1.8. OcHOBHOe co/iep:KaHue 4 OK 02
OOwmen BemectB | TeopeTuueckoe o0yyeHue: 4 OK 04
U TIpeBpalleHue ACCUMMIISIMS U TUCCUMMIISIIMS — JIBE CTOPOHBI MeTabonmu3Ma. Turel oOMeHa BelecTB: aBTOTPOGHBIN U 2
OHEPTUU B KJIIETKE | TeTepoTpOodHBIA, a3pOOHBIN 1 aHA3POOHBIN. DHepreTHuecKkoe odecieueHne KiIeTku: nmpespamenue ATO B

oOMeHHbIX nponeccax. DepMeHTaTUBHBIN XapakTep peaklyuu KIETOYHOro MeTaboau3Ma.

[lepBUYHBII CHHTE3 OpraHMYECKUX BEIIeCTB B KieTke. [Inactuyeckuit oOMeH. @oTocuHTe3. XeMOCHHTES. 2

AHa’poOHBIN SHEepreTuyeckuii oOMeH. AHaIpOOHbIE OpraHu3Mbl. bpoxkeHune, aBTOTpoHBIH 1

reTepoTpOoQHBII TUI MUTAaHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIbl

sHepreTuyeckoro ooMeHa. I nukonus. buonornueckoe OKMcaeHNE WU KIETOYHOE JIbIXaHHUE.
Tema 1.9. OcHoBHOE coepxaHue 2 OK -2
KvzHeHHbIi TeopeTnueckoe odyueHune: 2 OK-4
IIUKJT KITETKH. Knerounsrii ki, ero nepuoas! u peryisus. [lepuoasr uatepdassl, nx ocodbennoctu. Anddepenunanms 2

MuTto3. Meiio3

KIICTKU U apCCT KJIICTOYHOI'O IMUKJIA. I[eJ'IeHI/Ie KJIICTKU — MHUTO3. CTa,Z[I/II/I MHUTO34a U IPOUCXOOAAIITNEC
ITPOLECCCHI. KapI/IOKI/IHGS U UTOKMHE3. broornyeckoe 3HaueHUe MHTO3a.




Meiio3 — penykumoHHoe Aenenue kinetku. Crtaauu Meito3a. Melo3 — 0CHOBa MOJIOBOTO Pa3MHOKEHHUS.
[ToBenenue xpomocom B meiio3e. Kpoccunrosep. buonorndeckuii cMpici Meiio3a. ekt Meiiosa.
Mei103 B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

Paznen 2. CtpoeHue U (PyHKIIMH OPraHu3Ma 46
Tema2.1. OcHoOBHOE coepxxaHue 6 OK 02
Crpoenue TeopeTnueckoe odyueHue: 4 OK 04
OopraHusma OpnHokieTouHble Opranu3Mel. KonoHuanbHble OpraHn3Mbl. MHOTOKIIETOYHBIE OpraHu3MBbl. B3anMocBs3p 2 MK 1.1

yacTel MHOTOKJIETOYHOT0 opranu3ma. @yHkius. Opraibl 1 CHCTEMbI OPraHoB. AMIapaTbl OPraHoOB. IK 2.1

I'oMeocTa3 opraHusmMa U €ro nojAepKaHue B MPOLECcCce )KU3HEAEATEIbHOCTH MK 3.1

@DyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHMi. TKaHU )KMBOTHBIX M yenoBeka. OpraHbl pacTeHHM. 2

OpraHel ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U UEJIOBEKAa. 3HAYEHUE OINOPBI, JBUKCHMSI, TUTAHUS, IbIXaHUS,

TPAHCIIOPT BEUIECTB, BbIACJICHUS, 3aIMThI. 3HAUEHNE IPOSBICHUS pa3Ipa)kKUMOCTH U PETYJIALINH.

IIpakTnyeckue 3aHATHA: 4

Teopus kinoHanbHO-cenekTuBHOrO uMMyHnurera I1. Dpnuka, M. . MeunukoBa. Hpekunonusie 4

3a0oJeBaHus U dNuAeMus. Baxkneiiume snuaeMun B UCTOPUH YelloBeuecTBa. BakumHanms kak

npoduIaKkTika HHPEKIIMOHHBIX 3a00JIEBaHHI.

[IpencraBneHne yCTHBIX COOOILEHUH ¢ pe3eHTalnel, MOArOTOBICHHBIX M0 EPEYHI0 HCTOYHUKOB,

PEKOMEHI0BaHHBIX MPEINOAaBaTEIEM.
Tema 2.2. OcHoBHOE coepxaHue 2 OK 02
dopmeI Teopernueckoe o0yueHue: 2 MK 1.1
Pa3MHOXKEHUs dopmbl pa3MHOXKEHHS OpraHn3MoB. becronoe u nmonoBoe pa3MHoOXkeHUE. Bubl 6€croaoro pa3sMHOKEHUS: 2 MK 2.1
OpraHu3MOB MIPOCTOE JICIEHUE, HABOE, MOYKOBAHKE, Pa3MHOKEHHE CIIOPAMH, BEr€TaTHBHOE Pa3MHOXKCHHE, MK 3.1

¢dparmenTanysi, kKoHupoanue. I1ogoBoe pa3sMHOKEHHE.
Tema 2.3. OcHOBHOe co/iep:KaHue 4 OK 02
OHnTtorenes Teopernueckoe o0yueHune: 4 OK 04
JKUBOTHBIX U I'amerorenes y »kxuBOTHBIX. CriepMaToreHes u ooreHes. CTpoeHHe MOJNOBBIX KIETOK. OIII0J0TBOPEHHE U 2
YeJI0BEKa SMOpHOHAIIBHOE pa3BUTHE KUBOTHBIX. [lapTeHorene3. OMOpuorenes (Ha npuMepe JaHueTHuka). Craguu

aMOpHoreHesa.

Poct u pa3zButue xuBoTHBIX. [TocTamOpronaneHbiil nepuo/. [Ipsimoe u Henpsimoe passutue. Pa3surue c 2

MeTaMop(}o30M y OECTI03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. CTa i MOCTIMOPHUOHAILHOTO Pa3BUTHUS Y

YKUBOTHBIX U 4esoBeKa. [leprnonbl oHTOreHe3a yenoBeka. buongornueckoe ctapeHne U CMEpTh.

['eponToOsIOTHSI.
Tema 2.4. OcHOBHOe co/iep:KaHue 2 OK 02
Ontorenes Teopernueckoe odyueHue: 2 OK 04
pacreHui I'ametodut u cnopodut. PasmHoxxenue u pa3Butue Bojopocieid. PazmMHoxkeHne 1 pa3BUTHE CIIOPOBBIX 2

pacreHunii. Pa3MHOKEeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepnoasl OHTOreHe3a pacTeHUN.




Tema 2.5. OcHoBHOe conepxxaHue 2 OK 02
OcHosubie TeopeTuueckoe o0yueHue: 2
HOHATAA I'eHeTHKA KaK HAayKa O HACIEICTBEHHOCTH ¥ U3MEHYMBOCTH OPraHu3MoB. OCHOBHBIE T€HETUYECKHUE 2
TCHETHKH HOHATHA U CUMBOJIBL. ['eH. [enorur. MeHoTHI. AJUTENbHBIE T€HBI. AJIbTEPHATUBHBIC IPH3HAKH.
JIOMUHAHTHBIA U PEIECCUBHBIN MPU3HAKHU. [ 'OoMo3uTroTa 1 rerepo3urora. Yucras auHus, [ uOpuapl.
OCHOBHBIE METO/Ibl TEHETUKU: THOPOI0JIOTHYECKUHN, IIUTOJIOTHUECKUH, MOJICKYJIIPHO-TEHETUYECKHE.
Tema 2.6. OcHoOBHOE coliepxxaHue 4 OK 02
3akoHoMepHOCTH | TeopeTHueckoe o0yyeHue: 2 OK 04
HacJIeI0BaHMs 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens. Monorubpuanoe ckpemuBanue. [IpaBuio 2 MK 1.1
JOMUHHUPOBAHUS. 3aKOH €MHO00pa3ns IEPBOTO MOKOJICHHS. 3aKOH pacIIeIUICHHUS TPH3HAKOB. MK 2.1
[uTonornyeckre OCHOBBI MOHOTMOPUIHOTO CKpeInBaHus. [ umore3a 4McToTh raMeT. AHaJIU3UpYOIee IIK 3.1
ckpeniBanue. JurnOpuaHoe ckpemuyBanie. 3aKOH HE3aBHCUMOTO HACIICOBAHUS TPH3HAKOB.
[TonuruOpuaHOE HACIEOBaHUE U €T0 3aKOHOMEPHOCTH.
IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOI0 3aHATHS: 2
Pemrenue 3a1a4 Ha ornpe/esieHNe BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX TPU3HAKOB IIPU MOHO-, 2
TTU-, TOTMTHOPUIHOM M aHAJIU3UPYIOIIEM CKPEIIMBaHNH, COCTABICHUE TeHOTUITHYECKIX CXEM
CKpELIMBAHUS
Tema 2.7. OcHOBHOe co/iep:KaHue 4 OK 01
BsanmoneiictBue | Teopernueckoe o0yueHue: 2 OK 02
ICHOB I'enotun kak nenoctHas cuctema. MHOXecTBEeHHOE JeicTBUE reHoB. [lneiiorponus. MHOXeCTBEHHBIN 2
ajutenusM. Bzanmogeiictere ajienbHbIX TeHOB. KogqomuHupoBanue. B3anmonelncTeie HeallebHbIX TE€HOB.
Kommnnemenraprocts. Onuctas. [lonumepus.
IMpakTHyecKue 3aHATHS: 2
Pemienue 3a1a4 Ha ornpe/esieHre BEpOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB MPU 2
pa3NMYHBIX THIAX B3aUMOACHCTBUS T'€HOB, COCTABICHHE TCHOTHITMIECKUX CXEM CKPEIIMBAHMSL.
Tema 2.8. OcHOBHOe co/iep:KaHue 4 OK 01
CuennenHoe TeopeTnueckoe odyueHue: 2 OK 02
HacJje10BaHue 3akonsl T. Moprana. CreluieHHOE HACIIeIOBAaHUE TCHOB, HAPYIIICHHE CLECTICHHSI. XPOMOCOMHAsSI TEOPHSI 2 IK 1.1
PU3HAKOB HACJIE/ICTBEHHOCTHU. [ 'eHeTnueckoe KapTupoBaHue XpoMocoM. Mcronp30Banue KpoCcCHHTOBEpa JIs MK 2.1
COCTABJICHUS TCHETUYECKUX KapT XPOMOCOM. [IK 3.1
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHSA: 2
Pemrenue 3a1a4 Ha ornpeeneHNe BEpOSTHOCTH BOZHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB TPU 2
CIICTIIICHHOM HACJIEJIOBAaHUH, COCTABJICHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.9. OcHoOBHOE coepxxaHue 4 OK 01
I'eneruka nona TeopeTnueckoe odyueHue: 2 OK 02




XPpOMOCOMHBIN MEXaHU3M OIPEAEIICHUS 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | 'OMOTaMeTHbIN 1 2

reTeporaMeTHbIN 1oJ1. ['eHeTrnueckas CTpyKTypa MoJIOBbIX XpomMocoM. HacnenoBanue nprus3HaKkos,

CLICTUIEHHBIX C MOJIOM.

IIpakTHyeckue 3aHATHSA: 2

Pemenue 3anay Ha onpeienieHne BEpOITHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB, CLEIUIEHHBIX 2

C MOJIOM, COCTaBJIEHUE FT€HOTUITMYECKUX CXEM CKpEUIMBaHUS.
Tema 2.10 OcHoBHoOe cojep:kaHne 4 OK 01
I'enernka Teoperuyeckoe o0yueHue: 2 OK 02
YyenoBeKa Kapuotumn yenoBeka. MeTosl H3y4yeHUs T€HETUKH YeJIOBeKa: reHeallornuecKui, OJM3HEOBBIH, 2

LIUTOr€HETHUECKUH, OMOXMMUYECKHA, TOMYJIAIMOHHO-cTaTUCTHYeckuii. HacnencTBeHHbIe 3a001€eBaHMs

yesioBeKka. ['eHHble 1 XpOMOCOMHBIE 00J1€3HU ueoBeka. boje3nu ¢ HacaeacTBEeHHOM

MIPEIPacOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEJOTBPALLICHUH U JIEUEHUU I€HETHUECKHUX

3a00JIeBaHUI YeJIOBEKa.

IpakTHyeckue 3aHATHS: 2

Pemenue 3a1ay Ha onpe/eneHrne BEpOITHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB, UCIIOB3YS 2

METO/Ibl TEHETUKH YEJIOBEKA, COCTABJIIEHNE TEHOTUIIMUECKHUX CXEM CKpelnBaHus. [IpencraBienne yCTHbIX

co00IIeHUH C Mpe3eHTalel 0 HaCIeACTBEHHbBIX 3a00JIeBaHHSIX YEJIOBEKa.
Tema 2.11. OcHOBHOE coJiepKaHHe 4 OK 01
3akoHoMepHOCTH | Teopernyeckoe 00yueHune: 2 OK 02
U3MEHYUBOCTH B3aumoeiicTBre reHOTHIIA U Cpebl pu popMmupoBanun GpeHoTuna. M3MeHYHBOCTh IPU3HAKOB. 2 OK 04

KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. BUIBI N3MEHUYUBOCTH: HACIEACTBECHHASI U HEHACJICICTBEHHASI.

3aKOH rOMOJIOTMYECKHX PsAJI0B B HacineAcTBeHHON n3MeHunBocty (H.M. BaBumnos).

MoaudukanronHas win GeHOTUIHYECKasi U3MEHYMBOCTh. Pouib cpezbl B MOAM(DUKALIMOHHOM

n3meHunBocTU. Hopma peakunu npusHaka. BapuanmoHHBIN psi M BapualMOHHAas KpuBasl. XapaKTepUCTHUKA

MOJIU(UKAMOHHONW U3MEHUNBOCTH.

HacnencrenHas wiy reHoTUnMYecKasi U3MeH4YNBOCTh. KoMOMHaTHBHAS M3MEHYMBOCTh. MyTaliMoHHas

U3MEHUYMBOCTb. BHUJIbI MyTaIuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE. [IpH4MHBI BOSHUKHOBEHMS MyTallUil.

IIpakTHyeckue 3aHATHSA: 2

Pemenue 3anay Ha onpeeneHrne TUIIAa MyTalUil TP epeaaye HaclIeICTBEHHBIX MPU3HAKOB, COCTABIICHHUE 2

T€HOTUIIMYECKUX CXEM CKpELIMBaHM
Tema 2.12 OcHOBHOE coepxxaHue 2 OK 01
Cenexuus TeopeTnueckoe odyueHue: 2 OK 02
OpTraHn3MoB Cenexuus Kak Hayka. MeTo/bl CelleKIIMOHHOM paboThl. ['eTeposuc u ero npudnHbl. MIckyccTBEHHBIH 0TOOD: 2

MacCCOBBIH, HHIUBUIYJIbHBIA. DTarbl KOMOMHAIIMOHHOMW cenekiuu. CopT, Mopoa, mTaMM. AJTOPUTMEI
peuieHus 3a1a4y Ha ONPEAEIICHUE BO3MOKHOIO BOSHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB I10 CEICKLIUH,
COCTABJICHUE T'€HOTUIIMYECKHUX CXEM CKPEIIMBAHUS.




Pasnea 3. Teopusi 3BoJI0IMH

Tema 3.1.
Hcropus
ABOJIFOLIMOHHOTO
Y4EHHS.

OcHoBHOE coepxaHue

TeopeTnueckoe o0yueHune:

HCpBLIC OBOJIONMOHHBIC KOHICIIITHUH. rpa[[yaJII/ICTI/I‘-ICCKaSI 9BOJIOIMOHHAA KOHICIIIHA XK. b. HaMapKa.

JBuxyuue cuisl sBosonnu. Kpearrionusm u tpancopmusm. Cucremaruka K. Jlunnes u ee 3HaueHue Jist

(hopMUpOBaHUS UJIEU IBOJIOIUH.

N B A

[IpennoceiIku BOZHUKHOBEHUS JapBUHU3MA. DBOJIIOIUS BUIOB B Ipupojae. bopnba 3a cymiecTBoBaHUe.
EcrectBennsiit orO0op. J[uBepreHiys npu3HaKkoB u BH1000pa3oBanre. OCHOBHBIE TIOJIOKEHUS
cuHTeTHYecKor Teopun dBomroiuu (CTD). Posb 3BOMOIIMOHHON TeopuH B POPMHUPOBAHUN HAYIHOU
KapTHUHBI MUpa.

OK 02
OK 04

Tema 3.2.
MukposBonronus

OcHOBHOE coepxaHue

Teopernueckoe o0yueHue:

5N

MUuKpO3BOIIONHS U MAKPO3BOJIIOLKS KaK 3TaIlbl 3BOJIIOIIMOHHOTO Mpoliecca. [ eHeTHuecKkne OCHOBBI
HBOJIOIMH. MyTalu ¥ KOMOMHALIMY KaK 3JIeMEHTapHBINA YBOJIIOIMOHHBIN MaTtepualt. [lomynsmus kak
JIEMEHTapHAsl €MHULA SBOJIIOLIUY.

JBrxymue cuibl ((hakTopsl) 3BOMIONMK. MyTallMOHHBINA poIiecC 1 KOMOMHATUBHAS H3MEHYUBOCTbD.
Murpanus. M3onsauus nomyasiiuii: reorpaduueckas (IpocTpaHCTBEHHAs ), Onoornyeckas
(penponyKTHBHAA).

EctecTBenHbIi 0TO0Op — Hanpasstomuil paxkrop sBoronuu. bopr6a 3a cylecTBoBaHHE KaKk MEXaHU3M
JEICTBUS €CTECTBEHHOT0 0TOOpa B nmonyJisinusax. Bun u ero kpurepun (npusHaku). BunoodpaszoBanue xak
PE3YyJIbTAT MUKPOIBOIIOLHH.

OK 02

Tema 3.3.
Makpo3Bosronus

OcHoOBHOE coepxaHue

TeopeTn'{eCKoe oﬁyqelme:

\S)

MaxkpoaBosntornus. @opMbl 1 OCHOBHBIE HanpasieHus: MakposBostounu (A.H. Cesepuos). [lyTtu
JOCTHKEHUs OMOJIOrMUYECKOTro mporpecca: apoMopdos, uanoaganrtanus, oomas geresepanust. Metoabl

M3YUYEHHUS MAaKPOIBOIIOLUU. 3aKOH 3apoibIieBoro cxocTsa (3axoH K. bapa). buorenernueckuii 3akon (3.

I'exkenp, @. Mromiep). O6mme 3akoHOMEPHOCTH (TTpaBUIIa) SBOJIOIHH.

OK-2

Tema 3.4
Bo3HukHOBEHHIE
U pa3BHUTHE
JKHU3HH Ha 3eMIiie

OcHoBHOe conep:kanue

Teopernyeckoe o0yuenue:

5N

['unotessl U TeOpHH BO3HUKHOBEHUS KM3HU HA 3eMIIe: KPeallMOHU3M, CaMOTIPOU3BOJIbHOE (CTIOHTAHHOE)
3aposKJeHHUE, CTAIIMOHAPHOE COCTOSTHUE, MaHcnepMusi, 61onos3. Hauano oprannyeckoil SBOTIOIIH.

[TosiBneHue nepBhIX KIETOK. DBOMIONUSA METa00IM3Ma. DBOIIOIUS ePBhIX KiIeTOK. [IpokapHoThl 1

OYKAapHOTHI. HpOI/ICXO)K,Z[CHI/IC MHOT'OKJICTOYHBIX OPTaHHU3MOB. Bo3HHKHOBEHHE OCHOBHBIX HapCTB OYKApHUOT.

OcHOBHEBIE YCPTHI SBOJTOIHUKU PACTUTCIIBHOT'O MHpPA. OcCHOBHBIE YCPTHI OBOJIONUHA ) KUBOTHOI'O MUpa.

IIpakTHYecKkue 3aHATHS

OK 02
OK 04




Hpe,ZICTaBJ'IeHI/Ie YCTHOT'O COO6HIGHI/I$I " JICHTBI BPDEMCHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHUA U Pa3BUTHA
JKUBOTHOI'O U pACTHUTCIIbHOI'O MHpPA, IMIOATOTOBJICHHLBIX I10 IICPCYHIO UCTOYHUKOB, pPCKOMCHIAOBAHHBIX
IperIoaaBaTCJICM.

Tema 3.5.
[Tpoucxoxnenue
YyeJoBeKa —
AHTPOIOTE€HE3

OcHoBHOE coepxaHue

TeopeTnueckoe o0yueHune:

=)}

AHTponosiorust — Hayka o yesoBeke. CucreMaTH4ecKoe NoJI0KeHue yenoBeka. CX0ACTBO M OTIIMYUS
YeJioBeKa ¢ )KMBOTHBIMU. [IpsIMOX0KIeHHE U KOMIUIEKC CBSI3aHHBIX C HUM MIPU3HAKOB. Pa3BuUTHE TOJI0BHOTO
MO3Tra ¥ BTOPOH CUTHaIbHOM cucteMbl. COOTHOIIIEHHE OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B
aHTPOIIOreHE3e.

OCHOBHBIE CTaJIUW AaHTPOTIOTeHE3a. J[pHONMUTEKN — MIPEJIKH YeIOBEKa U YeIOBEKOOOPA3HBIX 00E3bsIH.
[IpoToanTpon — npealecTBEHHUK YeI0oBeKa. ApXaHTpoI — ApeBHeui yenoBek. [laneonTpon — qpeBHM
yesioBeK. HeoaHTpoI — yenoBek COBPEMEHHOIO THIA. DBOJIOLUS COBPEMEHHOT'O YeJIOBEKa.

Yenoseueckue pacsl. OCHOBHbIE OOJIBIIINE pachl: EBPONEOUAHAS (€Bpa3nuiicKas), HErpo-aBCTPATIOUIHAS
(9KBaTOpHANbHAs ), MOHTOJIOUIHAS (a3MAaTCKO-aMepPHUKaHCKasl). Bpemst 1 MecTO BOSHUKHOBEHHS
4JeJI0BeUeCKUX pac. EMMHCTBO YenoBeuecKux pac.

HpaKaneCKoe 3aHATHE

BpeMSI " IIyTH PACCCIICHUA YCJIOBCKA Ha ITJIAHCTC. HpI/ICHOCO6HCHHOCTB YCJIOBCKA K PAa3HBIM YCIOBHAM
CpCabl. Bausxue reorpa(l)ﬂqecxoﬁ Cpeabl Ha MOp(I)OJ'IOFI/IIO n (1)I/I3I/IOJ'IOI“I/IIO YCIOBCKaA. 3amnTa JICHT
BPEMCHHU U MCHTAJIbHBIX KapT B (bopMaTe YCTHOT'O COO6HIGHI/I$[, MOATOTOBJICHHBIX 110 MEPEUYHIO NICTOYHUKOB,
PCKOMCHIOBAHHLIX IMMPETIOAABATCIICM.

OK 02
OK 04

Pa3znea 4. Dxosorus

Tema 4.1.
IKOJIOTHUCCKHE
(baxTopsl U
CpeIIbl KU3HU

OcHoBHOE coepxaHue

TeopeTnueckoe o0yueHune:

CpCIII)I O6I/ITaHI/I$I OpTraHu3MOB: BOAHAA, HA3CMHO-BO3AylIIHAs, MTOYBCHHAA, BHYTPUOPTaHU3MCHHA. dusuko-
XHUMHUYECKHEe OCOOCHHOCTH cpell 00MTaHusi opraHu3mMoB. [IprucnocoOseHns OpraHu3MoOB K )KU3HH B Pa3HbIX
cpenax.

[TonsiTHe KONIOTHYECKOTO akTopa. Kimaccudukarmst sxosorndeckux (akropos. [Ipasmno munrumyma HO.
JInbuxa. 3akoH TosepantHoctu B. lllendopna

NN

OK 01
OK 07

Tema 4.2.

[Tonynsiums,
COO0O0IIIeCTBa,
9KOCHUCTEMBI

OcHoOBHOE€ CoACpKaHue

=)}

Teoperuueckoe o0yueHue:

[\

DKOJIOTMYECKasi XapaKTepUCTUKA BU/IA U TOMYJISIMU. DKOJIOTMUecKasi HuIla BuAa. JKOJIOTHYECKUe
xapakTepucTuku nonyssun. CoobmiecTBa U 3kocucteMbl. buonienos u ero crpykrypa (B.H.Cykaues). .
Csi3u MKy opraHu3MaMiu B 0uorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI 9KOCUCTEMBI: MPOTYIICHTHI,
KOHCYMEHTEHI, PENYLIEHTEI.

OK 01
OK 02
OK 07




KpyroBopoT BeliecTB 1 MOTOK 3HEPTUU B sKocucTeMe. Tpoduueckue ypoBHU. AHTPOIIOT€HHbBIE 2

9KOCHUCTEMBI. ATrpo3KocUCTeMbl. OTINYHS arpOIKOCUCTEM OT OMOT€O0IIEHO30B. Y POOIKOCUCTEMBI.

OcCHOBHbBIE KOMIIOHEHTHI YPOO3KOCHUCTEM.

IpakTHYecKHe 3aHATHSA: 2

Tpoduueckue nienu u cetr. OCHOBHBIE MTOKA3aTEIM YKOCUCTEMBL. brioMacca u mpoayKiusi. DKOJIOTHIECKUE 2

MUpPaMUIbI YUCell, OMoMacchl ¥ SHepruu. [IpaBuiio nupaMuisl SHEPrum.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI 110 IEpPEeHOCY BEIIECTBA U YHEPTHH B

HKOCHUCTEMAX C COCTaBJICHUE TPOPUUECKHX Iened ¥ MupaMu OMOMacchl M SHEPIUU
Tema 4.3. OcHoOBHOE coepxxaHue 6 OK 01
buocdepa - TeopeTnueckoe odyueHnue: 4 OK 02
riuodanbHas buocdepa — xuBas o6om0uka 3emun. PazButue npeacrasiennii o onocdepe B tpyaax B.M. Bepranckoro. 2 OK 07
HKOJIOTMYeCKas Ob6nactu 6uocdeps! U ee KOMIOHEHTHL. JKHBOE BemecTBO 6uocdepsl U ero HyHKIHH.
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHUA 6rocdepbl. OcodeHHOCTH Ouochephl Kak I100anbHOM IKOCUCTEMBI. 2

Jlunamuueckoe paBHoBecue B Ouocdepe. PutmudHocTs siBnenuit B 6uochepe. KpyroBopoTs! BemiecTs u

OMOT€OXUMHUYECKUE IIUKIIBI.

['moGanpHbIe HKOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH U ITyTH UX PEIICHHUSL.

IIpakTnyeckue 3aHATHS 2

Pemenne npakTuko-OpMEeHTUPOBAHHBIX PACUETHBIX 3aJ]a4 Ha OIpeiesIeHHe MJIOMAAN HaCaXAeHUN JJis 2

CHIDKEHHSI KOHIIGHTPALIMHU YTJIEKHCIIOTO ra3a B arMoc(depe CBOero peruoHa Mpo>KUBaHMsL.
Tema 4.4. OcHoOBHOE coiepxxkaHue 4 OK 01
Brusaue Teoperuyeckoe o0yueHue: 2 OK 02
AQHTPOTIOTEHHBIX | AHTPOINOreHHbIE BO3JeHCcTBUSA Ha Onocdepy. 3arps3HeHNs Kak BUJ aHTPOIIOI€HHOTO BO3AECHCTBUS 2 OK 04
(akTopoB Ha (xuMuueckoe, puznueckoe, OMOIOTHYECKOE, OTXO/IbI IIPOM3BOICTBA M MOTPEOIICHHI ). AHTPOIIOTCHHBIE OK 07
ounochepy BO37elcTBUS Ha aTMocdepy. Bo3nelicTBus Ha rupocdepy (3arps3HeHHUs U UX UCTOYHUKHU, UCTOLLICHHUE MK 1.1

Box). Bo3neiicTBus Ha nmutocdepy (aerpananus NOYBbl, BO3AEHCTBIE Ha TOPHBIE TIOPOJIbI, HEAPA). MK 2.1

AHTpONOreHHbIe BO3/IEHCTBHS HAa OMOTHYECKHE COOOIIeCcTBa (Jieca U pacTUTENbHbIE COOOIIECTBA, IK 3.1

YKUBOTHBII MHD).

IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aAHATHS 2

Pemenue npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX 3aJJaHUH 110 COXPaHEHUIO IPUPOIHBIX PECYPCOB CBOETO

peruoHa NpoKUBaHUsL.
Tema 4.5. OcHoOBHOE coepxxkaHue 10 OK 02
Bnusinue TeopeTnueckoe odyueHue: 4 OK 04




COIIMATILHO-
HKOJOTUIECKUX
(dakTopoB Ha
37I0POBBE
4eJoBeKa

3110pOBBE U €r0 cocTaBIsromue. @aKTOPHI, OJ0KUTEIBHO M OTPHUIIATEIHFHO BIIHSIOIINE HA OPTaHU3M
JenoBeka. BpenHbie MpUBBIYKY: TIOCIEACTBHS U poduiakTrka. [Ipobiema TeXHOTeHHBIX BO3ACHCTBUI Ha
3/I0POBbE YEJIOBEKA (3NEKTPOMArHUTHBIE MOJIS, OBITOBAS XMMHUSI, H30BITOYHBIE IITYMBI, paHanus 1 T.I1.).
Apanrarnys opraHu3Ma 4ejoBeka K (hakTopam OKpYKarolei cpelbl. 3alMTHbIC MEXaHHU3MBbl OpTaHU3Ma
YeJIoBeKa. 3I0POBBE M paOOTOCTIOCOOHOCTb.

[TpunHNIMIBEI hOopMUPOBaHUS 3I0POBEE cOeperaromiero nopeaeHus. Ousndeckas akTHBHOCTh U 37I0POBbE.
['pynmsl 310poBbsi. OCHOBBI 3aKAIMBaHKs. bBUOXMMHYECKHE aCIEKThI pallHOHAJIBHOTO nTuTanus. [IpaBuia
0€30MMacHOTO MCIOIH30BaHMS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB.

IIpakTHYecKHe 3aHATHSA:

OHpCJICJ'ICHI/IC CYTOYHOI'O pallMOHa IMUTAHUS.

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COEPKAHUE JTA00OPATOPHOTO 3aHATHS

JlaboparopHas pabota «BiusHue abuornyeckux GpakTopoB Ha YesloBeKa (HU3KHUE U BBICOKHE
TeMIlepaTypbl). M3ydyeHne MexaHn3MOB aIalTallil OPTaHM3Ma YeIOBeKa K HU3KUM U BBICOKUM
TEMIIepaTypaM U 0ObsSCHEHHE TIOTYYECHHBIX PE3yJIbTaToOB U (HOpMyIMpOBaHHE BBIBOJOB (ITMCEMEHHO) C
UCIIOJIb30BAHUEM HAYYHBIX MTOHSATHH, TEOPHHA M 32aKOHOB.

NN N

OK 07
IK 1.1
K 2.1
IIK 3.1

IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COACPKaHUeE (CoepKaHue TPUKJIATHOTO MOAYJIS)

Paznea 5. buoJiorusi B ;KM3HU

Tema 5.1.
buorexnonorun
B )KA3HU
Ka)XJIoT0

OcHoBHOe conep:kaHue

TeopeaneCKoe CoaCpKaAaHUC:

buoTtexHonorus kak Hayka v Mpou3BoJAcTBO. OCHOBHBIE HAIPABJIEHUSI COBPEMEHHOU OMOTEXHOIOTHH.
Metoab! OnorexHosnoruu. OObeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHainsa GMO3KOIOrHYECKON HHPOPMAIIUHU U3 Pa3INYHBIX HCTOUHHUKOB
(HayudHas ¥ yueOHO-HayuyHas JIUTepaTypa, CpecTBa MaccoBoi MH(popmMaluu, ceTb HTepHET U Apyrue)

NN |

IIpodeccuonaibHO-OPMEHTHPOBAHHOE COJIeP:KAHUE MPAKTHYECKHE 3AHATHSA:

N

Keticpl Ha ananu3 nHGOPMAIMY O HAYYHBIX JOCTIKEHHUIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH,
KJICTOYHOM MHXXEHEPUH, MUIIEBBIX OMOTEXHOJOTMH. 3aura Keiica: MpeCTaBIeHUE Pe3yIbTaTOB PEILICHHS
KeicoB (BBICTYIIEHUE C NPE3EHTALUEH)

OK 01
OK 02
OK 04
K 1.1
IIK 2.1
K 3.1

Bcero:

144

IIpome:xxyTouyHas arrecrauus JuddepeHunpoBaHHbIi 3a4eT




3. YCJOBUSI PEAJU3ALMU TPOTPAMMBI YUYEBHOM
JUCLHUTNIUHBI

3.1. Jlns peanuzanuu TOporpaMMmbl  y4eOHOW  JUCHMIUIMHBI  JOJDKHBI  OBITH

MIPETYCMOTPEHBI CIEIYIONINE CIIEIUATBHBIC TIOMEICHUSI:
Kaouuet «buonozuuny,

® OCHAIICHHBbII 000py10OBaHHEM:
- HarisiAHele TocoOus (KOMIUIEKTHI YYeOHBIX TaONiHIl, IIJIaKaTOB, MOPTPETOB
BBIJIAIOIINXCS] YUEHBIX, TMHAMUYECKUE MOCOOUS, WUTIOCTPUPYIOIIUE OMOIOTUYECKUE
MIPOIIECCHI, MOJICTH, MYJISKH M MUKPOTIpETIapaThl OMOJIOTHYECKUX 0OBEKTOB U JIp.);
-mukpockor, moaenu JJHK;

® TeXHMYECKMMHU CPeICTBAMHU O0yUEeHU:
- yueObHo-Metoanueckuii komruiekc (YMK) npenonaBarens;
- ”HPOPMAIITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
- 9KpPAHHO-3BYKOBbIE TOCOOUS;
- KOMIUIEKT TEXHUYECKON JOKYMEHTAI[M1, B TOM YHCIIe TaclopTa Ha cpeIcTBa o0yue-
HUS, MTHCTPYKIIMU IO UX UCTIOJIB30BAHUIO U TEXHUKE 0€30MacHOCTH;

MHOFO(l)}IHKHI/IOHaJII)HBII\/'I KOMINJICKC IIPCIIOAaBaTCIIA;

3.2. HupopmanuoHHoe obecnevyeHne peaju3auu NporpaMmmbl
3.2.1. OcHOBHBIEC IEYATHbIC U3TAHUS

1. benses [.K. , JApivimui I'.M. buonorus , 10-11 xkmacc. O6mas 6uomorus. M.: 2020
-Nonuesa A.1O. buonorus. Becb mKoabHBIN Kypce B cxemax u Tabnumnax. M.: 2020
-Hukutnnckas T.B. buonorus. Kapmanusiid cipaBoyHuk. - M.: 2018

-CuBornazos B.U., ArajponoBa W.b., 3axapoBa E.T. buonorusa. Ob6mas Ouonorus
ba3oBsiit ypoBensb, 10-11 kmacc. - M.: 2018

-Cyxopykosa JI.H. Kyumenko B.C. UBanoBa T.B. buonorus,10-11kmacc. - M.: 2021
-TepemoB A.B., IlerpocoBa P.A. buonorus, 6uosornueckiue CUCTEMbl U MPOLIECCHI. -

M.: 2020



3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. ]Ins npenogaBarenei

06 o6pazoBanuu B Poccuiickoit @eneparuu. dOenepanbubiii 3akoH Poccuiickoi
®epneparuu ot 29 nexadps 2012 r. Ne 273-D3

denepaibHBIM  TOCYJAPCTBEHHBIM  00pa3oBaTEeNbHBIM  CTAaHAAPT CPEIHETO
(momHoro) oOmero oopazoBanusa. YT1B. IIpukazom MunoOpnayku Poccun ot 17 mas
2012 r. Ne 413

[Ipukaz MunoOpHayku Poccuu ot 29 nexabpst 2014 r. No 1645 « O BHecenuu
M3MEHEeHH B mpuka3 MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. No 413 «O6 ytBepxkaeHun (enepaibHOT0 TOCYAAPCTBEHHOTO
00pa3oBaTEILHOIO CTaHAApTa CPeHErO (MOJHOTO) 00111eT0 00pa30BaAHUSD)

PekoMmeHaiuy no opraHu3aniu NOJy4eHHUs] CPeIHEro oOUero oopa3oBaHus B
npenesax OCBOCHHUS 00pa3oBaTENbHBIX MNPOrPaMM CPEIHEr0 MNPOPECCHOHAIBHOIO
oOpa3zoBaHHsl Ha 0a3e OCHOBHOrO oOuiero oOpa3oBaHHUsS C YYETOM TpeOOBaHMIA
deneparbHbIX TOCYAAPCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB M TOJy4aeMOU
npodeCCUr Uil CIeNUaIbHOCTU CPeHEro MPodheCCUOHAIBHOTO 00pa30BaHus (MMUCHMO
JlemaptamMeHTa rocy1apCTBEHHOUN MOJUTHUKH B cepe MOATOTOBKH pabOodnx KaJIpoB U
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06259).
buonorus. B 2-x T/ Iox pea. H. B. Spsiruna. - M.: 2007, 2010 buosnorus.
PykoBoactBo k mpaktrnueckum 3anatusaM. [log pen. B.B.Mapkunoit. — M.: 2010
Hapsun Y. Counnenus, 1.3. - M.: 1939 Jlapsun Y.
[Tpoucxoxaenue BugoB. - M.: 2006
KoGwuissackuii, Buktop AmnommoHoBuu. ®Punocodus skomorun. Kpatkuit kypc:
VYuebHoe nocodue st By30B. - M.: 2010
Opnoa 3. A. UcTtopust aHTpOMOJIOTMYECKUX YUeHU. YueOHuK A1t By30B.- M.: 2010
[lexoB A. I1. buonorus, renetuka u napasuronorus. - M.: 2010 YeOblte

H. B., I'punesa I'. I'. buonorus. - M.: 2010

2.Unmepuem-pecypcol



http://biology.asvu.ru/ - Bcs Ouomorus. CoBpeMeHHass OWOJIOTHsI, CTaTbhH,

HOBOCTH, OMOIHMOTEKA.

http://window.edu.ru/window/ - eauHOE OKHO JOCTyna K 0O0pa3oBaTEIbHBIM
pecypcam MHTEepHET 1Mo OMoIoruu

http://www.5ballov.ru/test - TecT s aOUTYpUEHTOB IO BCEMY MIKOJIbHOMY

KypCy OMOJIOTHH.

http://college.ru/biology/ - buonorust B OTkpbiToM KoJuemke. CalT coaepKuT

AIIEKTPOHHBIN Y4eOHUK 1o 6uonoruu, On-line TecTol.

http://www.informika.ru/text/database/biology/ - OnekTpoHHBIH y4eOHUK,

Oomp1Iol criucok MHTEpHET-pecypcoB.

http://www.mformika.ru/text/mftech/edu/edujava/biology/ - OecIulaTHbIE

oOyyaronye nporpaMmMbl 10 OUOJIOTHH.

http://nrc.edu.ru/est/r4/ -  Ouonoruueckas  kapTuHa  Mupa. Pazgen
KOMITBIOTEPHOTO y4eOHMKa, pa3paboTraHHOro B MockoBckoMm [ocymapcTBeHHOM
OTKpBITOM YHUBEPCUTETE.

http://nature.ok.ru/ - Peakume u wucdesarome KUBOTHbIE Poccum (TpoekT

Oxonoruyeckoro nentpa MI'Y um M.B. JlomoHOCOBA)

http://www.kozlenkoa.narod.ru/ - JIs1 T€X, KTO YYUTCSI cCaM U YUUT JAPYTHUX;
OYHO U AUCTAHLMOHHO, OMONOTHH, XUMHH, APYTUM IIpenMeram. ww.school-
city.by/index.php?option=com_weblinks&catid=64&Itemid=88 -  Ouomoruss B
BONPOCAaX U OTBETaX.

http://chashnikil .narod.ru/uchutil45.htm - Karanor cceutok Ha oOpazoBaTenbHbIe

pecypebl UaTepHeTa no pasaeny "buonorus”.

http://www.br112002.narod.ru/biology.html - bBuomorus miIf MIKOIbHHUKOB.

Kparkas, komnakTHasi, HO JOCTaTOYHO Mo ipoOHas nHpopmarus 1o pasaenam: Oo6mas

ouonorus, boranuka, 3oomorus, Yenosexk.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBEPA3OBATEJBHOM JUCHUILIUHBI

KoHTpoJib U o1leHKa pe3yTbTaTOB OCBOCHUS 00IIe00pa30BaTeNIbHON JUCIIUILTHHBI
PacKpBIBAIOTCS 4Yepe3 AMCIMIUIMHAPHBIE Pe3yJIbTaThl, HANpaBJICHHbIC HA (DOpMUPOBAHUE
o0mux 1 mpodeCcCHOHANBHBIX KOMIIETEHIIMN 0 pa3/iesiaM U TeMaM CoepKaHus y4eOHOTo

MaTepuana.

OK/IK Paznen/Tema T oneHOYHBIX MepPONPUATHH

Paspnen 1. Knerka — KonTtponsHas padora
CTPYKTYPHO- «MonexkynspHbI YPOBEHb
(pyHKIMOHAIBLHAS eAUHHUIA OpraHu3alUK KUBOTO»
KMBOT0

OK 02 buonorus kak Hayka. OO0ras 3arnoiHene Ta0InIBI C OIMCAHUEM
XapaKTEePUCTUKA KUZHU METO/I0B MHUKPOCKOITMPOBAHUS C UX
JOCTOMHCTBAMH U HETOCTATKaAMH.
3anonuenne Tabaubl «BKIax yueHbIx
B pa3BUTHE OMOJIOTHUM»

3anoJiHeHUe CPaBHUTEITBHOMN TaOIUIIbI
CXOJICTBA U Pa3INYUil )KHBOTO M HE
JKHBOT'O

OK 01 CrpykrypHO-(yHKIIMOHANbHAS |OneHuBaeMas TUCKYCCHS 110 BOITPOCaM
OK 02 OpraHu3aus KJIETOK JICKIUU

OK 04 Pa3paboTka MeHTaIbHON KapThl MO
KJIacCU(UKALIUU KIETOK U UX CTPOCHUIO
Ha MPO- ¥ DYKAPHUOTUUYECKHUX U TIO
LIapCTBaM B MMHHM Ipynmnax
Brinonnenue u 3amuTa J1abopaTOpHBIX
pabort:

«CTpoeHue KIIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) M KJICTOUHBIE
BKJIFOYEHUS (Kpaxmail, KApOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOILJIACTHI)>»
[IpakTnueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIICHHI ¢ Tpe3eHTalueH,
MOATOTOBJICHHBIX MO MEPEUHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX
npenojaBaTesieM

OK 01 CrpykrypHO-GyHKIIMOHAIbHbIE | DPOHTANIBHBIN OMPOC

OK 02 (bakTOpHl HACTIEICTBEHHOCTH PaspaboTka rioccapus

Pemenue 3agau Ha onpeneneHne
IIOCJIEI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIydae
MU3MEHEHHUS MI0CIE0BATEIbHOCTU
Hykieotunos JJHK

OK 02 OOMeH BelecTB U OpoHTaTBHBIN OIIPOC
MpeBpallleHUE SHEPTUU B KJIETKE | 3aMOJHEHNE CPAaBHUTEIBHOM TaOIUIIbI




XapaKTepUCTHK THUIIOB 0OMEHa
BEIIECTB

OK 02
OK 04

JKM3HEHHBIN [TUKIT KIIETKU.
MuTto3. Meiio3

OO6cysxaeHne o BOIpocam JICKITHH
PaspaboTka JeHTBI BpeMeHU
KH3HEHHOTO [IUKJIa

Pazpnen 2. Ctpoenne u
(pyHxuun opranuzma

Kontponbnas padota “Ctpoenne u
¢yHKIMM opranusma’

OK 02
OK 04

Crtpoenue opranuzma

OneHuBaemasi TUCKyccust

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB ¥ CUCTEM OpPraHOB
OpraHU3MOB (PacTeHHUsI, ’KUBOTHBIE,
YeJIOBEK) C KPAaTKOM XapaKTepUCTHKON
X QyHKIUN

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

OpoHTaTBHBIN OIIPOC

3anonHeHune TabIHIIbI ¢ KPaTKOH
XapaKTepUCTUKON U pumepaMu hopMm
Pa3MHOXEHHUsI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTEeHU, J)KUBOTHBIX
1 YelioBeKa

Pa3paboTka neHTHI BpeMeHHU ¢
XapaKTEPUCTUKOM ITAallOB OHTOIEHE3a
OTZI€JIbHOM TPYNION JKUBOTHBIX U
4eJI0BEKA [0 MUKPOTPYTIaM
Tect/ompoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacTeHui 1o otaeaam (MOXOBUIHBIE,
XBOLLEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICa0BaHUA

Pa3pabotka rioccapus
@pOHTAIBHBIN OIIPOC

Tect o Bompocam JeKuuu
Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX MMPHU3HAKOB IIPU
MOHO-, JTU-, IOJIUTUOPUIHOM U
AQHAJIM3UPYIOLIEM CKpPELIMBAHUU,
COCTaBJICHUE T€HOTUITNYECKHX CXEM
CKpEeIUBaHUs

OK 01
OK 02

CremieHHOe HacJIEIOBaHUE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BOZHUKHOBEHUS
HACJICICTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTU U3MEHYHBOCTH

Tecr.

Pemenue 3agau Ha onpenesieHue TUIa
MyTalyHy IIpU nepenaye
HACJIEICTBEHHBIX TPU3HAKOB,
COCTABJICHUC I'CHOTUIITNYCCKUX CXEM
CKpEIIMBaHUS




Paznen 3. Teopusi 3BoIIOIMU

KonrtponsHas padora “Teopernueckue
aCIIeKTHI DBOIONNH KU3HU Ha 3emire”

OK 02 Hcropust 3BOIFOLIMOHHOTO @pOHTAIBHBIN OMPOC

OK 04 y4eHUusl. MUKpOIBOIIOLMS Pa3paboTka rioccapust TEepMHUHOB
Pa3paboTka neHTHI BpeMEHH pa3BUTHUS
9BOJIIOLIMOHHOTO YUEHHUS

OK 02 MaxkposBosonus. OneHuBaemasi IUCKyCCHs:

OK 04 Bo3HukHOBEHME U pa3BUTHE HCTIOJIb30BaHUE apTyYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOJIOTHH U

CHUMBOJIMKH IS I0KA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPy
Pa3paboTka neHTH BpeMEeHU
BO3HUKHOBEHUS M Pa3BUTH KHU3HHU Ha
3emie

OK 02 [IpoucxoxneHue yeaoBeka — @pOHTAIBHBIN OIPOC

OK 04 AHTPOIIOr€HE3 Pa3pabotka JeHThl BpeMEHU
MIPOUCXOXKACHUS YeJIOBEKa

Pazgea 4. Ixosorus

OK 01 Dxosnorudeckue GaxkTopsl U TecT 1o 3K0JI0rHUECKUM (PaKTOopam U

OK 02 Cpeabl KU3HU CpelaM KU3HU OPraHU3MOB

OK 07

OK 01 [Tonynsmus, cooOmiecTBa, CocraBieHue cxeM KpyroBopoTa

OK 02 HKOCUCTEMBI BEIIECTB, UCI0JIb3Ysl MaTEpPHAIIbI

OK 07 JIEKIIAHU
Pemenue npakTuKo-OpUEHTHPOBAHHBIX
pacueTHbIX 3aJaHUH 110 MEPEHOCY
BELIECTBA U SHEPTUU B SKOCHCTEMAX C
COCTaBJIEHUE TPOPUUECKUX Lieneil u
IUpaMKJT OMOMACChl U IHEPTUH

OK 01 buocdepa - rmodanbHast OneHnBaemMasi TUCKYCCHUS

OK 02 JKOJIOTUYECKast CUCTEMA Tect

OK 07

OK 01 Brnusinue aHTpOMOreHHbIX Tect

OK 02 dakropoB Ha Ouochepy [TpakTudeckas padora “OTx0mbI

OK 04 MPOU3BOJICTBA”

OK 07

IK 1.1

IK 2.1

IK 3.1

OK 02 Bnusiaue conuaibHO- OueHuBaemasi TUCKYCCUS

OK 04 HKOJIOTUYECKUX (PaKTOPOB Ha Brinonnenue nabopatopHoit paboThl Ha

OK 07 3JI0pPOBbE YEIOBEKA BBIOOD:

K 1.1 "YMcTBeHHas1 pabOTOCTIOCOOHOCTH",

K 2.1 "BnusiHue abnoTudeckux GpakTopoB Ha

[IK 3.1 yesioBeKa (HU3KHUE U BBICOKHE

TeMIeparypsl)"




Paznea 5. buoJsiorust B ;KU3HH

3amuTa Keica: NpeIcTaBiIeHNue
PE3yNbTATOB PEIICHUS KEHCOB
(BBICTYTIEHUE C MTPE3EHTAIUEH )

OK 01 buorexHonoruu B )kM3HU BrinonHenue kelica Ha aHaIU3

OK 02 KaXK0Tr0 MHPOPMALIUU O HAYYHBIX JOCTHKEHHSIX

OK 04 B 00JIaCTH I'eHETUYECKHUX TEXHOJIOTHH,

IIK 1.1 KJIETOYHOW MH)KEHEPUH, TTUILEBBIX

IK 2.1 OMOTEXHOJIOTHH (110 TpyIIam),

K 3.1 IIPEACTABIICHUE PE3YJIbTaTOB PEIICHHUS
KEMCoB

OK 01 [TpombinieHHas 6MoTexHoOTHs | BhIonHeHNE Kelica Ha aHaIu3

OK 02 MHPOPMAILIUU O PA3BUTHU

OK 04 MIPOMBIIIIICHHOW OMOTEXHOJIOTHH (T10

K 1.1 rpyIiam), IpeICTaBlIeHUe Pe3yIbTaToOB

IIK 2.1 pelIeHus KeMcoB

K 3.1

OK 01 ConmanpHO-dTHYECKHE aclIeKThl | BEIMoHEeHMe Kelica Ha aHaH3

OK 02 OMOTEXHOIOTUI uHpOpPMaLIUU 00 STUYECKUX aCHeKTax

OK 04 pa3BUTHSL OMOTEXHOIOTHH (110

K 1.1 rpymnmnam), IpeJCcTaBIeHue Pe3yIbTaToB

K 2.1 pELIeHHs KEeNCOB

K 3.1

OK 01 buorexHosioruu u TexHnueckue |BrinosiHeHWE Keiica Ha aHAINA3

OK 02 CHUCTEMBI nH(pOpMaIUK O pa3BUTHS

OK 04 OMOTEXHOJIOTHH C TPUMEHEHUEM

K 1.1 TEXHUYECKHUX CUCTEM (TI0 TpyIIIam),

K 2.1 IIPEACTABIICHUE PE3YJIbTaTOB PEIICHHUS

IIK 3.1

KENCOB




JUCT PETUCTPAIIMUA U3SMEHEHHU
PABOYEN ITPOT'PAMMBbBI

0 CHenuaibHOCTH / podeccuu

(KOO u HauMeHOB8aHUe HANPAasiIeHUs N0020MOsKY / cneyuatbHocmu / npogheccuu)

(rox Habopa , bopma oOyueHus )

Ha20 /20 y4eOHbIii rox

B pabouyto mporpaMmy BHOCSTCS CI€IYIOUINE U3MEHEHHUSI:

Howme Howmepa sncros
p . aHHYJIU- OcHoBanue i
Paznen pabodeii mporpaMMbl | 3aMeHEH .
U3Me- HBIX HOBBIX POBaHH BHECCHUS U3MCHCHHUU
HEHMS BIX

PaccMoTpen Ha 3aceiaHuu MPeIMETHOH (IIMKJIOBOM ) KOMUCCUU

IIPOTOKOJ OT « » 20 1. Ne

(OonsrcHocms) (noonucw) (U.0. Damunus)
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