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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu LK 3am.qupexropa no Y MP
0011e00pa3oBaTeIbHBIX,

COLIMATIbHO-TYMaHUTAPHBIX U

€CTECTBCHHOHAYYHBIX

JACLIMILTNH

[Iporpamma yuebHoM mucuumumasl OOM.11 buosorusi paspaboTaHa B COOTBETCTBUU C
TpeboBanusiMU DeepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro o0mIIero
oOpa3zoBanus (YyTBEpKIeH mpukazoM MuHHcTepcTBa oOpa3oBaHus U Hayku Poccuiickoii denepanuu
or 17.05.2012 r. Ne 413, B pelictByromeil penakiuun), DenepanbHOro TroCyAapCTBEHHOTO
00pa30BaTeNpHOrO CTAaHAApTa CPEAHEro MNpPOQPEecCHOHAIBHOTO OOpa3oBaHMsI MO CHEHHATbHOCTU
15.02.16 TexHoNOrus: MaIMHOCTPOCHUS (YTBEPIXK/ICH MPUKa30M MUHHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccwuiickoit ®eaepanuu ot 14 urons 2022 r. N 444), pekoMeHAAMSIMHU 110 OPraHU3aIUK TOTydSHHS
cpenHero oOmiero oOpa3oBaHUs B IIpelielax OCBOEHHUS 00pa3oBaTENIbHBIX IPOrPaMM CPEIHEro
npodeccnoHanbHOr0 00pa3oBaHUsl Ha 06a3e OCHOBHOTO O0IIEro oOpa3oBaHMs C YUeTOM TpeOOoBaHUM
(benepanbHBIX TOCYIAPCTBEHHBIX 00pA30BATENbHBIX CTAHJAPTOB M MOJYYaeMOH CIEIHATBLHOCTH
cpenHero mpodecCHOHAaIBbHOTO O0pa3oBaHUs, MPUMEPHOM MpOrpaMMoN y4eOHOW JUCIHUILIMHBI
«buonorusi» ans  npodeccHOHANBHBIX — 00pa30BaTENbHBIX  OpraHU3alHuld, PEKOMEHJIOBAaHHOMN
@denepallbHBIM TOCYJAPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEKIECHUEM JOMOIHUTEIBHOTO
npodeccruoHaabHOro o0pazoBanus «MHCTUTYT pa3BUTHA MPOGECCHOHATFHOTO 00pa3oBaHus» (anee —
OBI'oy O «HPIIO») B KauecTBe MNPUMEPHONH MporpamMMmbl Ui peaTu3alddl  OCHOBHOM
npodeccuonanbHoi ob6pazoBarenbHON nporpamMmel CIIO Ha Gaze ocHOBHOrO 0OIIero oOpa3oBaHus ¢
MOJIy4eHUEM cpeJiHero ob1ero odbpaszoBanusi, mpoTokoa Ne 14 ot «30» Hos6pst 2022 r.

Opranuzanus-pa3padoTuuK:
l'ocynapctBenHOoe Oro/KETHOE MpodeccHoHANbHOE 00pa3oBaTelbHOE YdpexaeHne MOCKOBCKON

obnactu «CeprueBo-Ilocaackuil KommemK»

ABTOp-pa3zpabOTUHK:

Cununpsina U.H. - npenogasatens ['BIIOY MO «Ceprueso-Ilocanckuil koimemx»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIIAHBI « BHOJIOT UST»

1.1. MecTo AucuMILINHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CI1O

Ob6meoOpa3oBatenbHas aucuumimHa «buonorus» wu3zydaercs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM LHKIJIE y4eOHOro IJlaHa OCHOBHOW MpodeccnoHalbHOM 00pa3oBaTenbHON
nporpammbel - CIIO B coorBerctBun ¢ @PI'OC no cnenuanbHoct 15.02.16 Texnosorus
MaIIMHOCTPOCHHUS.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

Heas: QopMupoBaHue Yy CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHU3alMK KUBBIX CHCTEM Pa3HOT'0 paHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOIIEHUH OOBEKTOB
KMBOM MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYaLUsX.

3agauu:

1) chopmupoBaTh MOHMMAHHE CTPOEHHs, MHOrooOpa3usi U OCOOEHHOCTEH >KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpPraHU3allUy, 3aKOHOMEPHOCTEHN MPOTEKaHUs OMOJIOTMUECKUX MPOLIECCOB U SIBICHUN
B OKpY)Karollleld cpene, LEIOCTHOM HayyHOM KapTUHBI MUpPA, B3aMMOCBSI3M M B3aMMO3aBUCHUMOCTU
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS ONPEIENSTHh *KHUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
HKOCUCTEMAaMHU Ul BBISIBICHUS €CTECTBEHHBIX M AHTPONOI€HHBIX H3MEHEHWUH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOCHUH,

3) chopMuUpOBaTh HABBIKM IPOBEICHUS MPOCTEHIIMX OHMOJOrMYECKHX HSKCIECPUMEHTATbHBIX
HCCIIEIOBAaHMM ¢ COOJI0ZIEHHEM MpaBMIl 6€3011aCHOT0 0OpalleHus ¢ 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh HMH(GOPMAIMIO OMOJIOTMYECKOTO XapakTepa M3 Pa3InYHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH MOCIECTBUS CBOEH NEATEIBHOCTH MO OTHOLIEHUIO K
OKpY’Karolen cpeze, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATh M COOJIOATh MEPhl NMPOGUIAKTUKH
3a00JIeBaHUH.

6) chpopMHpOBaTH NOHUMaHKHE 3HAYMMOCTH JTOCTH)KEHUI OMOJIOTMYECKOM HayKH U TEXHOJIOTUH B
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKAa, Pa3BUTHUH COBPEMEHHBIX MEIULMHCKAX TEXHOJIOTUN U
arpoOMOTEXHOJIOT HH.



1.2.2. IlmanupyeMblie pe3yJbTaThl OCBOCHUS 001Ie00pa3oBaTe/ibHOH AUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO um Ha ocHoBe PI'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
‘l’OPM“PyeMHuX Oo6mue JMCuMILIMHAPHbIE
KOMIETeHIH i

OK 01. Beibupats
CIIOCOOBI pelIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS

- TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH MAaCTEpCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H
COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIeSTeTbHOCTb;
- HHTEepeC K pas3nu4yHbiM cdepam mpodeccuoHaIbHOU

JESTEIIBHOCTH,
OBnajgeHne yHUBEpCalbHBIMM YYEOHBIMHU IO3HABATEJIbHBIMU
JEUCTBUSIMHU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS NS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHHUS;

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX JTOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM U IPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUIX;

- BHOCUTb KOPPEKTUBBI B

JACATCIIBHOCTh, OILCHHUBATH

COOTBETCTBHC PE3YIBTATOB OEJIsIM, OLICHUBATh PUCKHU

MOCJIEACTBUN NeITETbHOCTH,

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJU OHUOJNOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (YHKIHMOHAIBHONH TPaMOTHOCTU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHUYECKUX TEPMUHOB U TOHSITHIL:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

IKOCUCTeMa, OuoleHo3, Ouochepa; merabommsm (oOMeH
BEIICCTB u MIpeBpaICHIEC JHEPTUN), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeka, CTPYKTypHast

OpraHu3aIysl KHUBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITpOU3BeIeHNnEe (PerpOoayKIs), HACIeICTBEHHOCTD,
U3MEHYMBOCTb, DHEPrO3aBHUCHMOCTb, pOCT U pa3BUTHE,
YPOBHEBAsI OpTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommux OMOIOTHYECKUX Teopnﬁ n THUIIOTE3!:

pacKpbIBaTh  COJEPIKAHHE
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOW, 3BOJIIOLIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckune 3akoHbl U 3akoHoMmepHoctH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, 3. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UIX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuOOpeTeHne ONbITa TPUMEHEHHS] OCHOBHBIX METOJIOB
MMO3HAHUS, OHOJIOTHH:

HAay4YHOIr'o HCIOJIB3YEMBIX B




- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TMPU  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE eCTBUS:

- BJIAJETh HABBIKAMU  y4EOHO-UCCIICOBATEILCKOH U
MPOCKTHOM JIEATEIILHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3ajadyy, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJUTh  apryMEHThl Ul  JOKa3aTeJbCTBA  CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yNIbTaThl, KPUTHYCCKH OIICHUBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeTh NIO3HABATEIILHYIO |

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

IEPEHOCUTh 3HAHHS B
- YMEThb HHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBABUTaTh HOBBIE WJAEU, TNpeIaraTh OpPHUTHHAIbHbBIE

MOJXO/Ibl U PELICHUS;

Ha6JIIOI[€HI/ISI U OIIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

ﬁBHCHHfI; opraHuMzaliu MW MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABHUXCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU BCJINMYMWHaAMU,

OOBSICHEHUS TOJYYEHHBIX PE3YJIbTaTOB M (POPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJb30BAaHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHHUS

BBIICIATD CYHICCTBCHHBIC

IpU3HAKU BHUPYCOB, DYKapHOT;

OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpPraHu3MOB, BHUIOB,

KJIETOK IPOKapuoT |

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB U TMPEBpAIICHUS DJHEPrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJI0TBOPCHHUS, PA3BUTHUS H
WHIMBUAYAIbHOTO  Pa3BUTHS  OpraHU3Ma
(onTOreHe3a), OOpbOBI 3a CYLIECTBOBAaHHME, ECTECTBEHHOIO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB

Pa3MHOKCHUA,

K Ccpcaec O6I/ITaHI/I$I, BJIMAHHUA KOMIIOHCHTOB JKOCUCTEM,

AHTPOIIOTCHHBIX N3MEHEeHNH! B 9KOCHUCTEMAX cBoOen
MECTHOCTH, KPyrOBOPOTA BEIIECTB M MPEBPAIICHUE SHEPTUH B
ouocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS pellaTh OUOJOTHMYECKUE 3a/1adH,
COCTaBISTh TEHOTHUIUYECKHE CXEMBbl CKPEUIUBAHUS IS
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBIATh CXEMBl TEpEeHOCa BEIIeCTB M JOHEPruu B

9KOocHcTeMax (IIeNU MUTaHUs, TUIICBBIC CETH)

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKA,

B 00/1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOU

chOpMUPOBAHHOCTh  YMEHUH

nH(popMannio OHOJOTUYECKOTO COJEPXKAaHUS, BKIIIOUYAIOUIYIO

KPUTHYCCKU OILICHUBATh

NICCBAOHAYYHBIC 3HaHUA us3 PA3JIMYHBIX HCTOYHUKOB




aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeccCuOHaTBHON
JeSITeTbHOCTH

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

KYJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOW KYJIBTYpbI
KAaK CpeACTBa B3aUMOJECUCTBUS MEXKIY JIIOJbMHU U NO3HAHUS
MUpa,

- OCO3HAHHUE LIECHHOCTH HAy4YHOH NEeATEIbHOCTH, FOTOBHOCTH
OCYLIECTBIISITh IIPOEKTHYIO u HCCIIE10BATENbCKYIO
JIEeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE;

OBnajgenne yHUBEPCATbHBIMH Y4EOHBIMH IO3HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ unopmanueii:

- BJIaJICTh HABBIKAMHU MOTY4YCHUS] HHPOPMAIIUU U3 UCTOUYHUKOB
pa3HbIX THUIIOB, OCYUIECTBIISATh
aHaJIM3, CHCTEMATU3alMI0 U MHTEPHpeTanuio HHGOpMaluu
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3daBaTb TCKCTbI B Pa3JIMYHBIX Q)opMaTaX C Yy4d4€TOM

CaMOCTOATCIIBHO IIOUCK,

Ha3Ha4YeHUs] MHPOpMAIMK M LEJEBOM ayAUTOpHUM, BHIOUpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OLICHUBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTh MH(QOpPMAILINH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
CpelcTBa MH(POPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PELIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTHBHBIX M  OpraHM3allUOHHBIX  3aJa4 ¢
TpeOoBaHUI TEXHUKHU

- HCIIOJBb30BaTh

co0uTr0IeHHEM SPrOHOMUKH,
0€30MacHOCTH, TUTHEHBbI, PecypcocOepeKeHUsl, MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- BJIQIETh HAaBBIKAMU PaclO3HABaHM U 3aIUTHl HH(POpPMALINY,
nH(OpMallMOHHON 6€30MaCHOCTH JIMYHOCTH

(cpencTBa MaccoBoi  HMH(pOpMAIUH,
MaTepUabl);

Hay4HO-IIONYJISIPHBIE

MHTEPIPETUPOBATh  O3TUYECKHE  ACTIEKTHI

COBPEMEHHBIX HCCJICIOBAaHUN B OWOJOTHH, MEIUIMHE,
OMOTEXHOJIOTHH, PACCMATPUBATh TIIO0ATBHBIC SKOJIOTHYECKHE
npoOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO ITO3HUIIHIO;

c(OPMHPOBAHHOCTh  YMEHUH

IINCBbMCHHBIC n YCTHBIC

CcO31aBaThb COOCTBEHHEIE

COOOIICHUsST HAa  OCHOBE
OMOJIOTHYEeCKO HWH(POPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSATHNHBINA armapar OmoIorun




OK 04. 3ddexTruBHO

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U

npno6peTeHHe OIlbITa IIPHUMCHCHHA OCHOBHBIX MCTOI0OB

B3aHMOJICHCTBOBATE | caMOOMpEIeICHHIO;
1 paborats B | _oBnanenue HABbIKAMHU y4e0HO-HCCIIEN0BATENLCKOIM, HAYSHOTO — IIO3HAHHMSY, HCOONESyeMBIX B Guomormm:
KOJUIEKTHBE " B . HAOJIIOJICHUST W OINUCAHUS KUBBIX CHUCTEM, TIPOIECCOB H
KOMAaHJIE TIPOCKTHOM M COLMAILHON ACATCILHOCTH, SIBJICHUH; OpraHU3allMk W TPOBEACHUS OHOJIOTHYECKOTO
OBiajenne  yHHBePCAIbHBIMH ~ KOMMYHHKATHBHBIMHU 3KCIIEPUMEHTA, BBIIBH)KCHUSI TUIIOTE3, BBISIBJICHUS
AefiCTBUAMU: 3aBHCHMOCTHU MEXY HCCIIETyEMbIMU BEIIMYHMHAMH,
6) COBMECTHAA 1eATEJIbHOCTD. OGT:SICHGHI/ISI HOHy‘IeHHbIX peByHBTaTOB nu (I)OpMy.HI/IpOBaHI/ISI
- [OHMMAaTbh M WCIOJb30BaTh NPEHMYLIECTBA KOMAHIHOH 1 | BPIBOIOB C HCTIONB30BAHHEM HAYYHBIX MOHATHUHI, TEOpPUH U
WHIUBUTyaJIbHON PabOThI; 3aKOHOB
- MIPUHUMATD LIEJIH COBMECTHOM JIeSATCIIBHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JICUCTBUS IO €€
JOCTH)KEHHMIO: COCTAaBJIATh IUIAaH JEWCTBUM, pacHpencisiTh
pPOJIU C Y4EeTOM MHEHUN YYaCTHHKOB OOCYXIATh PE3yNIbTaThI
COBMECTHOM pabOTHI;
- KOODAMHHMPOBATb U BBINOJIHATH paboOTy B YCIOBUAX
peanbHOro, BUPTYaJIbHOTO H KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,
- OCYHIIECTBJISTh MO3UTHUBHOE CTPATETHMUECKOE IMOBEICHHUE B
pa3IMYHBIX  CHUTyallusX, TMPOSBISATH  TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM
Osaanenue YHHBEPCAJIbLHbIMH peryJsiTHBHbIMU
JeliCTBHSIMU:
) NpUHSITHE Ce0s U APYTUX JIO/Iei:
- NPUHUMATh MOTHBBI W apryMEHThl APYIHX JIOAEH MNpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFO/ICH HA OMIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3HIIMH JPYTrOTO
YyeJioBeKa
OK 07. B 001acTH 3K0J10r14€CKOro BOCIIMTAHUA:
CoieiicTBOBATh - chOPMHUPOBAHHOCTH IKOJIOTHUECKOH KYIbTYPhl, OHHMAHUE c(hOpPMHUPOBAHHOCTh YMEHUSI PUMEHSTH MOTy4YeHHbIC 3HAHUS




COXpPaHEHUIO BIIUSHUS COLIMAJIbHO-KOHOMHYECKHUX MPOLIECCOB Ha | U1l OOBSICHEHHUSI OMOJIOTHYECKUX MPOIECCOB M SIBICHUM, IS
OKpY>Karoleu COCTOSIHHE MPUPOJHON M COLHUANBLHOM Cpesbl, Oco3HaHUe | IPUHATHSA NPAKTHYCCKUX pELIECHHUI B NTOBCEIHEBHOW KU3HU C
cpenbl, I06ATBHOrO XapakTepa SKOJOTMYECKHX MIPOBIIEM; LEeNpI0  o0ecreueHus 6630HaCHUOCTI/I CBOETO 3JI0POBbSI U
pecypcocOepexeHn . . . | 3I0POBBSl OKpPYXKAIOIIUX JIIOACH, COOJIOJEHUs 30pPOBOTO
- IJTAHUPOBAHUE U OCYIIECTBICHUE ACHCTBUU B OKpYXKarolen .
10, MPUMEHSTh . . o0pasa »KU3HH, HOPM TPaMOTHOTO MOBEICHHS B OKPY>KaOIIICH
cpelle Ha OCHOBE 3HAHMA IleJleH YCTOMYHMBOIO pPa3BUTHUS N
3HaHUS 00 pel I Y p MIPUPOIHON cpene; IOHUMAaHUE HE0O0X0IMMOCTH
U3MEHEHUH Kiaumara, | 1¢J10BE4ECTBa, UCIIOJIB30BaHUSl  JIOCTHIKEHHUH COBPEMEHHOW OHOJIOTHH |
PUHLHUIIBI AKTUBHOC HCTIpUATUEC NEUCTBU, IIPUHOCAIIUX BPEI | OMOTEXHOJIOTHI JUIS pauroHaJILHOIO NPUPOIONOJIb30BAHUS
OEpEIKITUBOTO OKpYKarolllei cpee;
IIPOU3BOJICTEA, - YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
3®?6KTHBHO MOCJICJICTBHS TIPEANPUHUMACMBIX JEHCTBUM, MPEeaOTBpaIIaTh
JIEfiCTBOBATh B ux:
Ype3BbIYATHBIX ’ .
CHTYAIHSIX - paclIMpeHHe OmbITa  JCATEIBHOCTH  JKOJOTUYECKOU
HaIpaBJICHHOCTH;
- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COIMAJILHOM NIeATeIbHOCTH
IIK 5.4. | TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAacCTEPCTBa,
PealN30BBIBAT Tpyn0mOGHE; chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OILICHUBATH
. . nHpOpMaIIUIO OMOJIOTHYECKOTO CONECPKAHUSA,
TEXHOJIOTHYECKHE - TOTOBHOCTH K aKTUBHOM NESATENBLHOCTH TEXHOJIOTMYECKONH U
HpOHCCCBI B COHH&HBHOﬁ HaHpaBHeHHOCTI/I, CHOCO6HOCTB I/IHI/II_II/II/IpOBaTB, HpI/IO6pCTCHI/IC OIIbITa HpI/IMeHCHI/IH OCHOBHBIX METOIOB
MAIIHHOCTPOUTEIbH | IUJTAHUPOBAaTh M CAMOCTOSATENBHO  BBINOJHATH  TaKyl | HAYYHOTO  [O3HAHUS,  HUCHOJb3yeMbIX B  OHOJIOTHH:
OM IIPOM3BOJICTBE C | NESATEIBHOCTD; Ha6HIOI[eHI/I$[ N OIIHMCaHUA XKHUBBIX CHUCTEM, IIPOLECCOB H
COOIOIEHIEM - uHTepec K pasmMuHbBIM cdepaM npodeccuoHanbHoli | IBICHHN, - OpraHusallii 1 HpOBCACHNA OHOIOrHYecKoro
. JKCIIEPUMEHTA, BBIABHIKEHUS TUIIOTE3, BBISIBIIEHUS
TpeOOBaHUI OXpaHBI | IEATETLHOCTH,
3aBUCHMOCTH MEXIY UCCIIeTyEMbIMU BEJIWYHMHAMH,

TpyHaa,

0€30MacHOCTH
KU3ZHEJEATEIIbHOCTH
" 3aIUTHI
OKpPY’KaIOILIEeH

Cpe.pl, IPUHIUIIOB U
METO/I0B

BJIa/IETh HaBbIKaMH Y4eOHO-HMCCIIEI0BaTENbCKOW U MPOEKTHOM
NeSITeIbHOCTH, HaBBIKaMU Pa3pelieHus mpooem;

- BBISIBIISITD MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U u
aKTyaJIM3UpoBaTh 3a/ayy, BBIIBUraTh TMIIOTE3Yy €€ PEILEHUS,
HaXOOUTh  apryMEHTbl A JO0Ka3aTelbCTBA  CBOMX
YTBEPXKACHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3UpOBaTh IIOJTYYCHHBIC B XOJAC PCHICHUA 3aJladn

OOBSICHEHUS TOJIYYEHHBIX PE3YyIbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAy4YHBIX I[OHATUM, TEOPUH U
3aKOHOB




OEepeKIUBOTO
POM3BOJICTBA.

pe3yJbTaThl, KPUTUYECKU OLEHUBATh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX;

- YMEThb IIEPEHOCUTHh 3HAHUSA B [O3HABATEIBHYI0 U
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIILHOCTH;

- YMETh HUHTErpUpPOBATh 3HAHUS M3 Pa3HbIX MPEAMETHBIX
obnacreii;

- BBIIBMIaTh HOBBIE WJEH, MpeaIarartb OpPUTHMHAIbHbBIC
MOAXO/bI U PELICHHUS;

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPENETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-HCCIIeIOBATEIILCKOMH,
MPOEKTHON M COLIMATIbHOM JEATEIIbHOCTH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Buna yueOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl THCHUTILTHHBI 72
B T.4. popMe NPpaKTHYeCKOH MOATOTOBKeE 10
OcHoBHOe cojiep:KaHue 12
BT. 4..
TEOpeTUIeCcKoe 00ydeHne 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 2
MIPaKTUYECKHE 3aHATHS 20
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 8
nabopaTOPHBIE 3aHATHS 4
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2
KonrpoJbHas padora 6
IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTn4yecKuil IJIaH U COePKAHUE TUCHUILINHBI

B ToM uncie B

DopMuUpyeMbl
HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuasia (0CHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem dopme e
pa3/iesioB M TeM JIa0opaToOpHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOTYJIb (IPH HAJTMYHH) YacoB  (MPAKTHYeCKOW —
NMOATOTOBKH
1 2 3 4 5)

Pa3nen 1. KieTka — cTpyKTYPHO-(PYHKIHMOHAJIBLHAS €IMHHUIIA *KUBOTO 18 -
Tema 1.1. OcHoBHoOe coepkaHue 2 - OK2
Buosorus kak Teopernueckoe odyueHue: 2 -
nayka. Obmas CoBpeMeHHbIe OTpacau OUONIOrnuecKkux 3HaHuil. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu:
XapaKTEePUCTHK | Gyoxumus, Onodusnka, OMoHNKa, reHoreorpadus u 1p. Pors 1 Mecto Ouonoruu B
a JKM3HH (dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIUU )KUBON MaTepUU.

OO0m1as XxapakTepuCTUKa KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHI COCTaB KIETOK
Tema 1.2. OcHoOBHOe coiep:KaHue 6 - OK-1
CTpykTypHO- Teopernueckoe odyueHue: 2 - OK-2
¢ynkmmonansn | Kierounas teopust (T. [lIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUS OK-4
asi OPraHu3aNus | COBPEMEHHOH KJI€TOUYHOI Teopun. THUIbI KJIETOYHON OpraHU3aliu: IPOKAPUOTHUECKUN U
KJIETOK sykapuoTHueckuii. OHOKIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe

pokapuoTHyeckoi kieTku. CTpoeHue sykapuoTudeckoit kinetku. Hexkierounsie popMel

XKHU3HU (BUPYCHI, OakTepuodarm)

JlaGopaTopHble 3aHATHSA: 2 -

[IproGperenue onbITa MPUMEHEHHUS] TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH

1a00paTOPHBIX padoT:

JIaGoparopHas

1. JlaboparopHnas pabota «CTpoeHne KIETKHU (paCTeHHUs, d)KUBOTHbIE, IPUOBI) U
KJIETOYHBIE BKJIFOUEHUS (KpaxMall, KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[TonroroBka MUKpOIpenapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHHE

pas3nuuuii MeXy u3ydyaeMbIMU 00beKTaMu, GOPMYITUPOBAHNE BEIBOJIOB

IIpakTnyeckue 3aHATHA: 2 -

BI/IPYCHBIG n GaKTepI/IaHLHLIC 3a00JIeBaHUs. O6I_I_[I/IC MPUHIUIIBI UCTIOJIb30BAHU
JICKApCTBCHHBIX BCHICCTB. OcobeHHOCTH NPUMCHCHUA AHTHOMOTHKOB. Hpe)lCTaBJ'IeHI/Ie
YCTHBIX COO6H.ICHPII>1 C Hpe3eHTaL{HefI, MMOATOTOBJICHHBIX IO NCPEYHIO HCTOYHUKOB,
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PCKOMCHAOBAHHBIX MMPCIIOAaBaTCIICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe od0yueHue: 2 OK-2
¢yHkuHOHaIBH | XpomocomHas Teopus T. Moprana. CTpoeHHe XpoMOcoM. XPOMOCOMHBIH HabOp KIETOK,
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaITOUAHBIA U JUILIOUIHBIN HAOOD.
HacaeACTBEHHOC | HykneumHoBwie kucioThl: JIHK, PHK HaxoxneHue B kiieTke, UX CTpoeHHEe U (PYHKIIUH.
T™H MaTtpuuHble IpOLEecChl B KIIETKE: peruinKanus, OuocuHTe3 oenka, penapauus. [ enetnyeckuit

KOJ[ M €r0 CBOICTBa

IIpakTHYeckne 3aHATHSA: 2

Pemrenue 3amau Ha onpeeneHue mocae0BaTeIbHOCTU HYKICOTHI0B, aMUHOKHUCIIOT B HOPME

U B CIIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0OmeH BemecTB | Teopernueckoe o0yueHnue: 2
U npeBpamieHue | [Toarue MeTa0oiIn3M. ACCUMWILIUA U TUCCUMUIALASL — IBE CTOPOHBI MeTabonu3Ma. THUmbl
JHEpPIruu B oOMeHa BelIecTB: aBTOTPOGHBIN U reTepoTpodHbIi, a3poOHBINA U aHadpoOHBIN. [TnacTuyeckuit
KJICTKE obMmeH. DoTocrHTEe3. XEeMOCHHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK-2
Ku3HeHHbIN Teopernueckoe o0yueHnue: 2 OK -4
UK KJIETKH. Kiterounslii nukin, ero nepuoasl. MuTo3s, €ero CTaiuy ¥ MpOUCXOJALINE IPOLECCHI.
Muro3. Meito3 | Buonornueckoe 3HaueHrEe MUTO3a. Meiio3 u ero ctaauu. [loBeieHre XPOMOCOM B MeiHo3e.

Kpoccunrosep. buonornueckuii cMbica Meno3a
KouTtpoJubHasn MonekyJIpHbIIA YPOBEHb OpraHU3aliuy )KUBOTO 2
padora
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOeE coaep:xaHue 2 OK-2
Crpoenne Teopernueckoe o0yueHue: 2 OK-4
OpraHmsma MHoOrokieTouHble Oprann3mMel. B3anMoCBsI3b OPraHOB U CUCTEMBI OPTAHOB B

MHOTOKJIETOYHOM OpraHu3Me. ['oMeocTas opranusma u ero nojajep >kaHue B mporiecce

KU3HEICSITCIIbHOCTH
Tema 2.2. OcHoBHOE coep:KaHue 2 OK-2
®opmbI TeopeTnueckoe odyuenue: 2
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Pa3MHOKEHHUA ®opmbl pa3MHOXKEHHUsE Opranu3MoB. becnosioe 1 monoBoe pazMHokeHue. Buapl Gecrionoro
OpPraHu3MoB pazMHoxxeHus. [TonoBoe pasmHokeHue. ['amerorenes y x«kuBoTHbIX. CriepmMaToreses u

ooreHe3. CTpoeHMe MOJIOBBIX KIETOK. OII0J0TBOpPEHNE
Tema 2.3. OcHoBHoOe coepkaHue OK-2
OuTorenes TeopeTnueckoe o0y4eHue: OK-4
pacTenwuii, NuauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpuoreHes u ero craguu. [loctamMOpruoHanbHbIN
KUBOTHBIX U nepuoa. CTaauu MocTIMOPUOHATIBLHOTO Pa3BUTHS Y )KMBOTHBIX M UelioBeka. [Ipsmoe u
4€JI0BCKa HenpsiMoe pazBuTue. buosornyeckoe crapenre u cMepTb. OHTOreHe3 pacTeHUM
Tema 2.4. OcHoOBHOE co/iep:KaHue OK-2
3axonomepHocT | Teoperuyeckoe o0yyeHue: OK-4
H HACIeA0BAHMA | OCHOBHBIC IOHITHS FTEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHMOpUIHOE U TTOJUTHOPUIHOE CKpelnBanue). B3anmoaeiicTBrue reHoB

IIpakTnyeckue 3aHATHA:

Pewrenue 3amau Ha onpeaeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB

MIPH MOHO-, IU-, TIOJUTUOPUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHUE

F€HOTHUIIMYECKUX CXEM CKpEIlBaHUs
Tema 2.5. OcHoOBHOE co/lep:KaHue OK-1
Cueniennoe Teopernueckoe o0yueHnue: OK -2
Hacjie10BaHHe 3akonbl T. Moprana. CuersieHHOe HaclieI0BaHUe T€HOB, HAPYIICHHUE CIICTUICHHS.
IIPU3HAKOB Hacnenosanue npusHakoB, CIEIJIEHHBIX C TTOJIOM

IIpakTnyeckue 3aHATHA:

Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB

IIPY CLEIIJIEHHOM HacJIEJOBAHUH, COCTABIEHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS
Tema 2.6. OcHoBHOeE coaep:xaHue OK-1
3akonomepHocT | Teopernyeckoe o0y4eHue: OK -2
u N3menunBOCTh NpU3HAKOB. BU/Ibl N3MEHUYNBOCTH: HACJIEICTBEHHAs! M HEHACIIE/ICTBEHHASI. OK-4
U3MEH'IMBOCTH 3aKOH rOMOJIOTHYECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBumos).

MyTtanuoHHas TeOpHst U3MEHYUBOCTH. BHUIBI MyTaIMii ¥ TPHYUHBI UX BOSHUKHOBEHHUS.
Kapuotum yenoeka. HacneacTBeHHbBIE 3a001eBaHUs YeoBeka. [ eHHbIE 1 XPOMOCOMHBIE
00J1e3HU YeoBeka. bojie3Hu ¢ HaceICTBEHHOM MPeapacioioKEHHOCTRIO. 3HAUCHHE
MEUIIMHCKOW TeHETHKH B MPEJIOTBPAIICHUH | JICYCHUN TeHETHICCKUX 3a00JIeBaHN
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YCJI0BCKAa

IIpakTHYecKkHe 3aHATHSA: 2

Pemenue 3ama4 Ha onpeeneHue TUIIA MyTalUK [IPU IIepe1ade HaClIeACTBEHHbIX ITPU3HAKOB,

COCTaBJICHHE T€HOTUIINYECKUX CXEM CKpELIUBaHUS
KoutpoabHasn 2

Crpoenue U pyHKIUHN OpraHu3Ma
padora
Paznen 3. Teopusi 3BoJIounu 6
Tema 3.1. OcHoOBHOE co/lep:KaHue 2 OK-2
Hcropus Teopernueckoe o0yueHue: 2 OK -4
IBOJIIOIHOHHOTO | [Teprrie sBomronronHbIe KoHIenmu (JK.b. Jlamapk, X.JI. Broddon). DBonronronHas Teopus
y4eHusl. Y. NapBuna. CuHTETHYECKAs TEOPHUS IBOJIIOLIUY U €€ OCHOBHBIE ITOJOXKEHHUS.
Muxpo3Boaoun MuxposBomntouus. [lonmynsuus Kak 3JieMeHTapHas €IMHUIA SBOIOIMU. [ eHeTnueckue
s OCHOBBI 3BOJIIOIMH. DJIeMeHTapHble (pakTopsl 3BOIIOLMU. EcTecTBeHHbII 0TOOD —

HaNpaBJSIOIUH GakTop BOIONNHA. BugooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHA
Tema 3.2. OcHoOBHOE co/lep:KaHue 2 OK-2
MakposBoaoun | Teoperuueckoe o0ydyeHue: 2 OK-4
s MaxposBosronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoiroimu (A.H. Ceseprios).
BosnukHoBenue | [Tytu noctmxkeHus Guonaorndeckoro nporpecca. Coxpanenue 6MopazHO00pasus Ha 3eMile.
U pasBUTHE I'unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS >KU3HU Ha 3emiie. [losBiaeHe nepBhIX KIETOK U UX
Ku3HH Ha 3emute | spomronus. [IpokaproTHl M SyKapuoThl. [IpoucX0kIeHIe MHOTOKIETOUHBIX OPTaHU3MOB.

Bo3HUKHOBEHME OCHOBHBIX IAPCTB SYKAPHOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe odyuenmue: 2 OK-4
1e10BeKa — AHTponosiorus — Hayka o yesoBeke. CucremaTiieckoe MojokeHue yenoseka. CXoacTBo U
AHTPOIIOT€HES OTJINYUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIMM AHTPOIOTE€HE3a. DBOIIOLUS

COBPEMEHHOI'0 YEJIOBEKA.

UYenoBeueckue packl U UX €JUHCTBO. Bpems U IIyTH pacceneHus YeJI0BeKa 110 IUIaHETe.

[TprucnocoOaeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHIM CPE/Ibl
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OK-1
Jxosornvyeckne | Teopernueckoe odoydeHue: 2 OK-2
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(daxTopsl u Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyITHAS, TIOYBCHHAS, OK -7
cpeabl KU3HH BHyTpHOpranu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpell OOUTaHHSI OPTaHU3MOB.

[Tpucnocobaenns OpraHu3MoB K JKU3HU B pa3HbIX cpenax. [IoHsATHe 9K0I0rn4eckoro

¢axropa. Knaccudukanus sxonornueckux paxropos. [Ipasuino munnmyma FO. JIubuxa.

3akon TosepantHocTH B. Illendopaa
Tema 4.2. OcHoBHOE coep:kaHue OK-1
Honyasuus, Teopernyeckoe o0yueHue: OK -2
coo0ecTBa, DKOJIOTMYECKasi XapaKTEPUCTUKA BU/IA U TOMYJISIUU. DKOJOTUYECKAasi HUILIA BUJIA. OK -7
IKOCUCTEMBI DKOJIOTHYECKHUE XapaKTepUCTUKH Homyssiiiuu. CooOmiecTBa u 9KoCcucTeMbl. bruorieHos u ero

cTpykTypa. CBsA3U MEXIy OpraHuzMamu B 6noreHose. CTpyKTypHble KOMIIOHEHTHI

9KOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, peyLIeHTbl. KpyroBOpoT BEIECTB U IOTOK SHEPIUH

B ’Kocucteme. Tpoduueckue ypoBHH

IIpakTnyeckue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTeNN IKOCUCTEMbI. bruoMacca u npoyKIusl.

DKOJIOrM4ecKHe Mupamuibl uucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuabl JHEPIUHU.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI 110 IEPEHOCY BEIIECTBA U

SHEPIUU B IKOCUCTEMAX C COCTAaBIICHHE TPOPUIECKUX LENeH U MUpaMu]l OMOMACChl M SHEPTHH
Tema 4.3. OcHoBHOE co/lep:KaHue OK-1
Buocgepa - Teoperuueckoe oGydenue: OK -2
riaodaabHast buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpyaax B.1. OK -7
IKoJoruveckast | Bepuajackoro. O6siactu 6uocgepsl 1 ee KOMIOHEHTHI. JKnuBoe BemiecTBo 6Mocepsl U ero
cucTremMa GyHKIHY.

3aKOHOMEPHOCTH CylIecTBOBaHUsI Onocdepsl. OcobeHHOCTH Onocdephl Kak TII00aTbHON

sKocucTeMbl. Jlunamuueckoe paBHoBecue B Onochepe. KpyroBopoTs! BeliecTs u

OMOreoXMMHYECKHe HUKIIBL. [ 100anbHble 3KOJOTHYeCKHe MPo0IeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue OK-1
Bausinue Teopernueckoe odyueHue: OK -2
AHTPONMOrE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha OHOoCchepy. 3arps3HEeHUs KaK BUJ aHTPOIIOT€HHOTO OK-4
¢akropos Ha BO3/ICUCTBUS. AHTPOIOT€HHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3nelicTBus Ha ruapocdepy. OK -7
ouocdepy BosgeiictBus Ha mutocdepy. AHTPONIOTEHHbIE BO3IEHCTBUS HA OMOTHYECKUE COOOIIECTBA. 1K 5.4

YFJ'IY6J'ICHHO N3Y4YaroTCAa OTXOAbI, CBA3AHHLIC C OHpC,Z[CJICHHOﬁ HpO(beCCHeﬁ/CHCHHaHBHOCTLIO

IIpakTHYecKkHe 3aHATHSA:
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[Ipaktuueckoe 3ansiTue «OTXObI MPOU3BOJICTBA»

*B TOM 4HCJI€e l'Ip0(l)eCCI/IOHaJIBHO-Opl/IeHTI/IPOBaHHOC coaecpkaHue NNPAaKTUHIECKOIo
3aHATHUSA

[IpakTuueckoe 3anarue «OTx0/bI MPoU3BOACTBa». Ha ocHOBe denepanbHOro
KJIacCU(UKALMOHHOTO KaTajaora OTXO0J0B ONPEENATh KJIACC OMACHOCTU OTXOJIOB; arperaTHoe
coctosiHre U pusnyeckyro GpopMy 0TX0/10B, 00pa3yromuxcs Ha pabodemM MecTe / Ha 3Tarmax
MPOMU3BOJICTBA, CBSI3aHHBIE CO CcIEeNUATbHOCTBIO 15.02.16 TexHoorusa MalmHOCTPOCHUS

Tema 4.5.
Bausinue
COUABHO-
IKOJIOTHYECKUX
(¢paxTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

N

310pOBBE U €ro cocTaBisAromue. OakTopsl, IOJOKUTEIBHO U OTPULIATENBHO BIMSIOIINE HA
opranusMm uesnoseka. [Ipo0iema TeXHOreHHBIX BO3IEHCTBUI Ha 310POBbE YEIIOBEKA
(371eKTpOMarHuTHBIE NOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJUalys U T.I1.).
Apantanyst opraHu3Ma 4ejgoBeka K (hakTopam OKpysKaromiei cpeasl. [IpuHImmmb
(dbopmupoBaHus 310poBbecOeperatoniero nopeaeHus. Ousnueckas akKTUBHOCTh U 3710POBbE.
brnoxnmMmueckue acrekThl palliOHaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHATHSA:

JlabGopaTopHas paboTa Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBeHHast pabOTOCTIOCOOHOCThY
OgnazieHre MeTo1aMH ONpeieNIeHHsI ToKa3aTeNel yMCTBEeHHON paboTOCIOCOOHOCTH,
00BsICHEHHUE MOJIyYEHHBIX PE3YIbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
HCIOJIb30BAHUEM HAyUYHBIX MTOHITUH, TEOPUI U 3aKOHOB

2. JlaGopatopHas pabota «BnusHue abnorndyeckux GpakTopoB Ha yeaoBeka (HU3KUE U

BBICOKHE TEMIIEPATyphl)»

M3yuenne MeXaHW3MOB aJalTalliy OpraHu3Ma 4ejloBeka K HU3KHM U BBICOKHM TeMIlepaTypam
1 00BSICHEHHE MOJIYYEHHBIX PE3YJIbTaTOB U (POPMYJIMPOBAHNUE BBIBOJIOB (IIMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

*B Tom unciie npogeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe JIA00PATOPHOIO
3aHATUA

B kauecTBe TpUrrepoB CHUXKAOMIMX Pa0OTOCIOCOOHOCTh UCIONIb30BaTh YCIOBUS
OCYILIECTBIEHUS MPOPECCUOHATBHON AeSITeIbHOCTU: LIIyM, TeMIlepaTypa, puandeckas
Harpyska u T.JI.

OK-2
OK-4
OK -7
[IK 5.4

KonTpoubnas

TeOpCTH‘{CCKI/IC ACIICKTHBI OKOJIOI'MH
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paGora

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e CoaepiKaHue (conepma}me NMPUKJIATHOTO MOL[yJ'Iﬂ)

Pasnen 5. buoJiorusi B :Ku3H1 8 8 OK-1
Tema 5.1. OcHoBHOE coJiepKaHue 4 4 OK-2
buorexHosoruu | Teoperuueckoe coaep:kaHme: 2 4 OK-4
B KU3HH buoTexHoorus kak Hayka U pou3BOACTBO. OCHOBHBIE HAIIPABIICHUSI COBPEMEHHOM 2 2 IIK'5.4
Ka:Ka0ro onorexHonorud. Meroasl Onorexaonoruu. OObEKTH OMOTEXHOJIOTUN. DTHUKA

OMOTEXHOJIOTMYECKHX M TeHETHYECKUX dKCIepuMeHToB. [IpaBuiia nmoucka u aHamm3a

OMOdKOJIOTHUYECKON MHPOPMAIIUHU U3 Pa3IMYHBIX UCTOYHHUKOB (HayyHast U y4eOHO-HaydHas

JuTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, cetb IHTepHET u Apyrue)

IIpakTuyeckue 3aHATHSA: 2

Keiicbl Ha ananu3 HHPOPMAIMH O HAYYHBIX JOCTHXKEHUSX B 00JIACTH F€HETHUYECKHUX 2 2

TEXHOJIOTUH, KIICTOYHON MH)KEHEPHH, TTUIIEBBIX OMOTEXHOJIOTH. 3ammuTa Kekca:

MIpeJICTAaBJICHHUE PE3YIbTATOB PEIICHHS KeCOB (BBICTYIIICEHUE C MPE3EHTAIUECH )

*B ToM uHciie npodeccuoOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0

3aHATHA
Tema 5.2 BHOTeXHOJI0TrUM ¥ TeXHUYECKHE CHCTEMbI 4 4
Tema 5.2 OcHoBHOE coaepxaHue 4 4 OK-1
buorexHonornu | [Ipakruyeckue 3aHATHS: 4 4 OK-2
W TEXHUYECKNE | Paspytie GMOTEXHOIOTHI ¢ MPUMEHEHNEM TEXHUYECKHX CHCTEM (OMOMHKEHEPHS, 2 2 OK-4
CHCTEMBI ouonH(popMaTHKa, OMOHUKA) U X IIPUMEHEHHUE B )KU3HH YEJIOBEKa, TOUCK U aHAIH3 1K 5.4

nH(OpMAIIUY U3 PA3TUYHBIX HICTOYHUKOB (HayyHas M yueOHO-Hay4YHas TUTEpaTypa, CpeACTBa

MaccoBoi uHpopMaluu, cetb IHTEpHET U Ipyrue)

Keiicbl Ha aHanu3 HHGOPMAITNH O Pa3BUTHH OMOTEXHOJIOTHI ¢ IPUMEHEHHEM TEXHUUYECKUX

cucreM (110 rpyrmam)

3amuTa Keiica: [IpeacraBienne pe3yabTaToB pelieHus: KeHCoB (BBICTYIUICHHE C 2 2

MIPE3CHTAINECH )
IIpomexyTouna 2 -
sl aTTecTamnusi 3a4er
M0 TUCHHIIHHE
Bcero: 72 12
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3. YCJIOBHUSI PEAJIM3ALIMY IPOTPAMMBbI OBILIEOBPA3OBATEJILHOM
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn 1o

Jns  peanmuzany TPOrpaMMbl  JAMCHUIUIMHBL TIPETYCMOTPEHBI CIICAYIOIINE CIICIUAIbHBIC
MOMEIICHHS: YUeOHBIN KaOMHET «XUMHUHU U OMOJIOTHUI.

Kabuner «Xumuu U OHOJOTHH», OCHAIICH B COOTBETCTBMHU C M. 6.1.2.1 oOpa3oBarenbHOI
nporpaMmsl 1o crerranbHocTH 15.02.16 TexHoIoruss MaumHOCTPOCHUSI.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Jlnst peayim3anuu mporpaMmbl OMOIMOTEeYHbIH (oHI 00pa3oBaTEbHONW OpPTraHU3AIMH UMEET
TICYATHBIE U AJIEKTPOHHBIC 00pa3oBaTeIbHbIC U WH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAHHbBIE IS
UCIIOJIB30BaHUs B 00pa30BaTEIbHOM IPOIIECCE, HE CTApIIIe MATH JIET C MOMEHTA U3/IaHHUS.

OcHoBHbIE HCTOYHHUKMH:

1. [Tapmryruna JI.A. EcrectBo3nanue. buonorus. (2-e usn., crep.) yueonuk 2020
2. KoncrantunoB B.M., PezanoB A. I'., ®aneesa E. O. buonorus, y4eOHUK miist
npodeccuii ¥ CHEIMATBHOCTEH TEXHUYECKOTO W EeCTCCTBCHHO-HAydyHOro mnpodwmst. — M.:

N3natensckuii neHTp «Akagemusi», 2020.

I[OIIOJIHI/ITEJILHLIG HCTOYHHUKH:

1. benses /. K., Apmvmun .M., Ky3uenosa JI.H. u ap. buonorus (6a30Bblii ypoBeHB).
10 xnacc. —M., 2019.

2. benses M. K., Ipmviun I.M., Bopoaun I1.M. u ap. buonorus (6a3oBsiii ypoBeHns). 11
knacc. —M., 2018.

3. Enxuna JI. B. buonorus. Beck mkonapHbIN Kype B Tabaunax. — M., 2020.

HNurepHer-pecypcesl:

1. www. sbio. info (Bcs Ouonorus. CoBpemeHHass OHONOTHS, CTaThU, HOBOCTH,
Ooubnuoreka).

2. www. window. edu. ru (EagmHoe okHO nocTyma K 00pa3oBaTelbHBIM pecypcam
WNuTepuera no 6uosnorun).

3. www.5ballov. ru/test (Tect mis aOUTYpHEHTOB IO BCEMY IIKOJIBHOMY KYypCY
Ouosorum).

4. www. vspu. ac. ru/deold/bio/bio. htm (TenexkomMMyHHKallMOHHBIE BHUKTOPHHBI IO
OHMOJIOTUN —HAKOJIOTUU Ha cepBepe BopoHeKCKOro yHUBEPCUTETA).

5. www. biology. ru (buonorus B OTkpsiToM Kouiemke. CalT CONEpKUT dIEKTPOHHBIH
yueOHUK 1o Ouonoruu, On-line TecTsl).

6. www. informika. ru (37eKTpOHHBIN yueOHUK, OOIBIION CIIUCOK HHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buomornueckas kapTuHa Mupa. Pazmen KoMmbIOTEpHOTO

yueOHHKa, pa3paboTaHHOr0 B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

8. www. nature. ok. ru (Peakume wm wucueszaromme >XWUBOTHbIE Poccum — TpOEKT
Oxonorudeckoro reaTpa MI'Y um. M. B. JlomoHOoCcOBa).

9. www. kozlenkoa. narod. ru ([lns Tex, KTO yuuTcs caM M Y4YUT JPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIpeIMETaM).
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10. www. schoolcity. by (buosorust B Bonpocax u oTBeTax).

11. www. bril2002. narod. ru (buomorus mis mKoILHUKOB. KpaTkasi, KOMmakTHas, HO
J0CTaTOYHO TopoOHas uHopmamwms o pazaenam: «Oomas ouonorus», «boranukay, «3007I0TH,
«HemoBek»).

IIporpammuoe obecnevyenune

1. OneparmonHas cucrema Microsoft Windows 10
2. [Maxet nporpamm Microsoft Office Professional Plus
3. 7-zip GNULesser General Public License (cBo6ogHOE TporpaMMHOe oOecrieueHne, He

OTpaHUYEHO, OECCPOUHO);

4. Wutepuer Opaysep Google Chrome (OGecrmatHoe mporpamMmHOe oOecrieueHue, He
OTpaHHYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHblii HA0Op KOACKOB (KOAMPOBIIHUKOB-
JIEKOJMPOBIIUKOB) U YTHJIHT AJSl MPOCMOTpa U OOpaOOTKH aynumo- U BuIeodaiiiioB (OecriiaTHOE
porpaMMHOe oOecrieueHre, He OTPAaHUYCHO, OECCPOYHO);

6. WinDjView — mnporpamma mis mnpocmorpa daiiiioB B ¢opmare DIV u DjVu
(cBOOOIHOE MTPOTrPaMMHOE O0eCTICueHUE, HE OTPAaHINYEHO, OECCPOUHO);

7. Foxit Reader — mnpukiagHOe THpOrpaMMHOE OOECIICUCHHE Il MPOCMOTpa
AIIEKTPOHHBIX JOKyMeHTOB B cranmapre PDF (OecrutatHoe mnporpamMMHoe oOecriedeHue, He
OTpaHUYEHO, OECCPOYHO).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

JUCHUIINHBI

KOHTpOJ'[B H OHEHKa pC3yjibTaTOB OCBOCHUA

0011e00pa3oBaTeIbHON  JUCIUILTAHBI

PacKpBIBAIOTCS Yepe3 AMCIHILIMHAPHBIE Pe3Yy/IbTaThl, HAPaBICHHBIE Ha ()OPMUPOBAHUE OOIIUX H

HpO(i)eCCI/IOHaJ'II)HI)IX KOMHeTeHI_II/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA yLIC6H01"O mMarepuajia.

Oo01mas
KOMIIETeHIUA

Paszgen/Tema

T oneHOYHBIX MEePONPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
(YyHKIMOHAJBHAS eITMHUIIA
JKHBOT0

KonrponsHas pabora
«MoneKyIspHbII yPOBEHb
OpraHHu3al1H )KUBOT0»

OK 02

buonorus xak Hayka. O6rias
XapaKTEPUCTUKA KU3HH

3anonaHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBAaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauisl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUNY

3anonHeHne CPaBHUTEIBHOM TAOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-(YHKIIMOHATEHAS
OpraHHu3aIys KIETOK

OneHuBaemasi IMCKYyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha Ipo- U IYKapUOTUUYECKUX U 110
[JapcTBaM B MUHM IpyIIax
BrimonHenue u 3amuTa 1ad0paTopHbIX
pabor:

«CTpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAIINEeH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CrpyKTypHO-(YHKIIMOHATILHBIE
(bakTOpHl HACIEICTBEHHOCTH

@pOHTAIBHBIN OITPOC

Pazpabotka rimoccapus

Pemenue 3anau Ha onpenenenne
IIOCJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJHK

OK 02

OOMEH BELIECTB U
NpEeBpaIleHHE YHEPTUHN B KIICTKE

@pOHTAIBHBIN ONPOC
3anosHeHNEe CPaBHUTENLHON TaOIHIIBI
XapaKTECPHUCTHUK TUIIOB oOMeHa
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BEILIECTB

OK 02
OK 04

JKU3HEHHBIN IUKIT KIETKH.
Muto3. Meiio3

OO6cy>xaeHre Mo BOIpocam JIeKIHH
Pa3paboTka IeHThI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paznen 2. Ctpoenue u
(pyHKuMH oprannzmMa

KonTponbnas pabota “CtpoeHue u
dbyHKIMHA opraHu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0OBEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIUN

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

®poHTaATIBHBINA OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTepUCTHKON U IpuMepamMu hopm
Pa3MHOXKEHHUS OPraHU3MOB

OK 02
OK 04

OHTOTeHEe3 PaCTeHHH, )KUBOTHBIX
U YeJIOBEKa

Pa3paboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKON ATANlOB OHTOTCHE3a
OTJI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA M0 MUKPOTPYIIIam
Tect/onpoc

CocraBJicHHE )KU3HCHHBIX ITUKIIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICaO0BaHUA

PazpaboTka rioccapus
@pOHTAIBHBIN OIPOC

TecT mo Bompocam JieKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MYTallMH TP Niepenaye
HACJIEICTBEHHBIX ITPU3HAKOB,
COCTAaBJICHHE TEHOTUIIMYECKUX CXEM
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CKpEILLIMBaHUS

Paznen 3. Teopus 3Bo/1I0uMHU

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Hcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 yueHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3pa0oTka JeHTbl BpeMEHU pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBotonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

YKH3HH Ha 3emiie OMOJIOrNYeCKON TEPMUHOJIOTHH U

CHUMBOJIMKH JUIS JOKA3aTeIbCTBA
POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPy
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U PA3BUTHUS )KU3HU Ha
3emie

OK 02 IIpoucxoxaeHue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka 1eHTBl BpeMEHU
IPOMCXOXKIECHUS YeJIOBeKa

Pa3nen 4. Dxojiorus

OK 01 Okonornyeckue HakTopel U Tect 10 KOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpezbl )KU3HU cpeaaM KM3HH OpPraHU3MOB

OK 07

OK 01 [Tomymsius, cooO1iecTna, CocraBienue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIIECTB, MCIIOJIb3Ys MAaTEPUAIbl JICKI[HN

OK 07 Pemenue npakTHKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEIIECTBA M SHEPTUH B IKOCHCTEMAX C
COCTaBIICHUE TPODHUECKHX LETIeH 1
nupamMul 6MOMAacChl U SHEPTUU

OK 01 buocdepa - rnodbanbHas OnenuBaemast TUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 (axTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IpOMU3BOJCTBA”

OK 07

I1IK 5.4

OK 02 Bnustaue conuansHo- OueHnBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Beimonuenune nabopatopHoil paboThI Ha

OK 07 3I0pPOBbE UEIIOBEKA BBIOOD:

IIK 5.4 "YMcTBeHHas1 pabOTOCTIOCOOHOCTH",

"Bausiaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pa3nena 5. buoJsiorusi B :Ku3Hu

3amura Keiica: mpeicTaBlIeHNe
pe3yJIbTaTOB PEIICHUS KEHCOB
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(BBICTYIIIIEHUE C TIPE3EHTAIIUCH )

OK 01 buorexHoIOTNY B JKU3HU Brimonnenue keiica Ha aHAIIN3

OK 02 Ka)KI0T0 nH(pOpMaIK 0 HAYYHBIX JOCTHKEHUSIX

OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,

[IK 5.4 KJICTOYHOW WH)KEHEPHUH, IMHUIIECBBIX
OuoTexXHOJIOTHH (TI0 TpynIam),
MIPE/ICTABIICHUE PE3YIHTATOB PEIICHUS
Ke¥CcoB

OK 01 buorexnonoruu u TexHuueckue |BrImoIHEHNE Keiica Ha aHaAIN3

OK 02 CUCTEMBbI uH(bOpMaIUU O Pa3BUTHUS

OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

I[IK5.4

TEXHUUYECKUX CHCTEM (10 TpyIIam),
IIPE/ICTAaBICHHUE PE3YJIBTATOB PEIICHUS
KEHCOB
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