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1. OBIIAS XAPAKTEPUCTHUK PABOYEN TPOT'PAMMBI
YYEBHOT' O IPEJIMETA «bHOJIOI'US»

1.1. Mecro yueGHOrO npeaMeTa B CTPYKTYpe 00pa3oBaTebHoii nmporpammbl CITO

YueOHblil mpenMeT «bruonorusy ABIsIeTCs 0053aTeNbHON YacThI0 00111e00pa30BaTENBLHOO IIHKIIA
obpazoBarenbHoi iporpammsel B cooTBeTcTBHH ¢ PI'OC CIIO no cnenmansHoctr 15.02.16 TexHomorus
MaIIuHOCTPOCHHS

1.2 lenu u n1aHupyeMble pe3yJibTaThbl 0CBOEHHS Y4eOHOT0 MpeMeTa:

1.2.1 Lean yuyeOHOrO npeamera

Conepkanue TMporpaMmbl y4eOHOTO MpeaMeTa HampaBlIeHO Ha (OPMUPOBAHUE Y CTYACHTOB
NPECTABICHUS O CTPYKTYPHO-(QYHKLIMOHAIBHON OpraHu3ally >KUBBIX CHCTEM Pa3HOrO PaHIra KaK OCHOBBI
INPUHSTHS PEIIEHNUH B OTHOIIEHUU O0OBEKTOB )KMBOM IPUPOJIbI U B IPOU3BOJCTBEHHBIX CUTYaLIUSIX.

1.2.2 TIlnanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC C00
Oco0oe 3HaueHue yuyeOHOro mpeamera umeeT npu GopmupoBanuu u passutuu OK 01, 02, 04, 07.



Koa un
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHI U

HJIaHpreMLIe PE3YyJbTATHI 0OCBOCHUA yqeﬁﬂoro nmpeamMera

OO0uue (IMYHOCTHBIE, MeTaNpeAMeTHbDIE)

Mpeamernbie

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
NeSITeIbHOCTH
PUMEHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBa,
TpYyIOIIO0ue;

- TOTOBHOCTb K aKTUBHOMH J1€ATEIbHOCTH TEXHOJIOTUYECKON U
COLIMAJIbHOM HaNpaBIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATD,
[JIAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TaKylO
NesITebHOCTD;

- HMHTEpEC K pa3sIuYHbIM cepam npodeccHoHaNTbHOMI

e TEIIBHOCTH;

OBnazieHre yHUBEPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU
NIEHCTBUAMMU:

a) 0azoBble JIOTHYECKHUe AelicTBUA:

- CaMOCTOATENIHO (hOPMYyITUPOBATh U aKTYaIU3UPOBATH
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATbH CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

c(OpMUPOBAHHOCTH 3HAHHI O MECTE U PO OMOJIOTHH B
CHCTEME HAyYHOTO 3HAHUS; QYHKIIMOHATHHONW TPAMOTHOCTH
YeJIOBEeKa JJISl PEeLICHUS )KU3HEHHBIX MPOOIeM;

c(hOPMUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHKE
OCHOBOTOJIAralux OMOJIOTHYECKIX TEPMUHOB U TIOHSATHUH:
KU3Hb, KJICTKA, TKaHb, OPTaH, OPTaHU3M, BUJI, TIOMYJISIINS,
hKOcHCcTeMa, OMOIIeHO3, Onocdepa; MmeTaboau3M (0OMeH
BCIICCTB U MTPEBPAIICHUE SHEPTUH ), TOMEOCTa3
(camoperymsius), OnocHHTe3 0eKa, CTPYKTYpHAst OpraHu3alus
YKHBBIX CHUCTEM, JTUCKPETHOCTD, CaMOPETYJISIIIHS,

CaMOBOCIPOM3BeIeHUE (PEeNPOAYKIIHS ), HACIEACTBEHHOCTb,
W3MEHUYUBOCTbH, YHEPT03aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;

c(OPMUPOBAHHOCTh YMEHUS PACKPBIBAThH COACPKAHKE
OCHOBOTIOJIAralouX OMOJOTHYECKIX TEOPUI U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTaIllMOHHOM, YBOJIIOLIMOHHOM,
MPOMCXOXKICHUS KU3HU U YETOBEKa,;




OTIPEACIIATH IENH JeATSILHOCTH, 33]]aBaTh MapaMeTPhl |
KPUTEPUU UX TOCTUKCHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOPPEKTHUBBI B JICSTCILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB 1IEJIIM, OLICHUBATh PUCKU
[MOCJICICTBUM ACATCIBHOCTH;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX
pobJeM

0) 0a3oBbIe HCCIeI0BATEIbCKHE TeHCTBHS:

- BJIaJIeTh HAaBBIKAMH Y4€OHO-HCCIIEI0BATEIbCKON U TIPOEKTHOM
NeSATEIbHOCTH, HABBIKAMU Pa3pelieHHs MpooieMm;

- BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIHU3UPOBATh
3a/1avy, BBIIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOJUTh ApTYMEHTBI
TUIS TOKA3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a]1aBaTh apaMeTphbl
1 KPUTCPUU PEIICHMUS;

- aHAM3UPOBATh MMOTYUYCHHBIE B XO/I€ PEIICHUS 3aaun
PE3YIIbTAThI, KPUTUIECKH OI[CHUBAThH MX JOCTOBEPHOCTD,
[MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCHTH 3HAHMSI B [IO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIeATENbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJacreii;

- BBIJIBUTATh HOBBIC HJICH, MTPE/IAraTh OPUTHHAIBHBIC TTOIXOJIBI
U peLICHMS;

- CIIOCOOHOCTH MX MCIIOJIB30BaHUS B IIO3HABATEILHOM 1
COLIMATTLHOM MPAKTHKE

c(hOPMHUPOBAHHOCTh YMEHUS PACKPHIBATH OCHOBOIIOJIATAIOIITHE
Ouosiornyeckue 3akoHbl ¥ 3akonomepHocTH (I'. Menuaens, T.
Moprana, H.W. BaBuiiosa, O. ['exkens, @. Mrosnepa, K. bapa),
IpaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

HpI/IOGpeTeHI/Ie OIIbITa NPUMCHCHHUA OCHOBHBLIX MCTO/10B
HAYYHOTO ITO3HAHWUSI, UCTIOJIb3YEMbBIX B OMOJIOTHU: HAOIFOICHUS
1 OIMMCAaHUWs )KUBBIX CUCTEM, IPOLCCCOB U ﬂBHeHHfI;
OpraHu3alK U POBEICHUS OMOJIOTHUECKOTO IKCIICPUMEHTA,
BBIABVIKCHUS T'MIIOTC3, BBIABIICHUA 3aBUCUMOCTU MCIKAY
WCCIICTyeMbIMH BEJTMUMHAMH, OOBSICHEHUS TTOJTYUCHHBIX
pe3yabTaToB U (POPMYITMPOBAHKS BHIBOJIOB C UCIIOJI30BAHUEM
HAYYHBIX TIOHSTHI, TCOPHIA U 3aKOHOB;

C(i)OpMI/IpOBaHHOCTB YMCHUSA BBIACIIATh CYIICCTBECHHBIC
NIPU3HAKKA BUPYCOB, KJIIETOK MPOKAPUOT M AYKAPHOT;
OIHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OpraHnu3MoOB, BU10B,
OHOTeOIeHO30B M SKOCUCTEM; OCOOEHHOCTH MPOIECCOB 0OMEHa
BEIECTB U MIPEBPALIICHHS SHEPTUHU B KIIETKE, POTOCUHTE3A,
MIACTUYECKOTO U YHEPTETHUECKOr0 0OMEHa, XEMOCHHTE3a,
MHTO3a, ME03a, OTUIOJIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS,
WHAMBHUIYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a), 00pbObI
3a CyIeCTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS, BIUSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOI'CHHBIX U3MEHEHUU B
YKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
[peBpaIieHne YHepruu B onocdepe;

c(hOpMHUPOBAHHOCTH YMEHUS peliaTh OMOIOTUYECKUE 330U,
COCTABJIAATb TCHOTHUITMYCCKHUE CXCMbI CKPCIIUBAHUA JJI PA3HbIX
TUTIOB HACJIEIOBAHUS IPU3HAKOB y OPraHU3MOB, COCTABIISATh
CXEMBI TIepEeHOCa BEIISCTB M SHEPTUU B DKOCHCTEMax (IIeTn

MU TAaHUA, ITMIICBBIC CCTI/I)




OK 02. Ucrnonp30oBath
COBpPEMEHHBIC
CpezcTBa MOUCKa,
aHaM3a u
WHTEPIPETAINN
nHpopManuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU JIJIS
BBITIOJTHEHHUS 32124
podeccHnoHATEHOM
NeSTebHOCTH

B 00,1aCcTH IEHHOCTH HAYYHOI'0 MO3HAHUSA:

- chopmupoBanHOE™ MUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
[MPAaKTUKH, OCHOBAHHOT'O HA JIUAJIOre KyJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
[MOJINKYJIBTYPHOM MHPE;

- COBEpILIECHCTBOBAHHE S3bIKOBOW U UUTATEIIbCKON KYJIBTYpPbI
KaK CpCcACTBa BSaHMOHeﬁCTBI/ISI MCXKAY JIOAbMU W ITO3HAHUA
MUDA;

- OCO3HAHHE IICHHOCTU HAY4YHOU JEeSATEIbHOCTH, TOTOBHOCTD
OCYILIECTBISATH MPOEKTHYIO M UCCIIEI0BATENLCKYIO IEATEIBHOCTh
WHIUBUAYAIBHO U B IPYIIIIE;

OByazneHne yHUBEpPCAIbHBIMHI Y4eOHBIMH IT03HABATEIHHBIMU
NICHCTBUSAMMU:

B) pabdora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMH ITOJTYUYCHUS I/IH(bOpMaIII/II/I N3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh OUCK, aHAIIN3,
CUCTCMATHU3AlUI0 U UHTCPIIPETAINIO I/IH(l)OpMaIII/II/I Pa3IIMIHBIX
BUJIOB M (DOPM MpeACTaBICHUS;

- co37aBaTh TEKCTHI B pa3IMYHBIX opMaTax ¢ y4eTOM
Ha3HAYeHUS HHPOPMAIUH U 1IEJIeBOW ayTUTOPUH, BBIOUpas
ONTUMAaJIbHYIO (OPMY IIPEJICTABICHUS U BU3YyalIHU3alliH;

- OIICHMBATh IOCTOBEPHOCTH, IETMTUMHOCTh HH(OpMALINHU, €€
COOTBCTCTBHE IMPABOBLIM U MOPaJIbHO-3TUYCCKUM HOPMAM;

- WCIOJIb30BaTh CPECTBA MHGOPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX ¥ OPTaHU3alMOHHBIX 33/1a4 ¢ COOTI0CHIEM
TpeOOBaHUI IPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TUTHECHBI,
pecypcocOepeeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BIIQ/IETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HHPOPMAIIHH,

H(OPMalMOHHON 6€30MaCHOCTH JIUYHOCTH

c(hOpMUPOBAHHOCTh YMEHUIN KPUTUUYECKU OLICHHUBAThH
H(pOPMAIIMIO OHMOIOTUYECKOTO COIEPIKaHUs, BKIIIOYAIOIYIO
MCEBAOHAYYHBIC 3HAHUS U3 PA3TUYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOM WH(pOpMAINY, HAYYHO-TIOMYJISIPHbIE MAaTEPUAIIbI);
WHTEPIPETUPOBATH STUYECKNE ACIIEKThI COBPEMEHHBIX
MCCIIeIOBAaHMI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh T100aIbHbIE IKOJIOTUYECKUE MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

c(OpPMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIE COOOIIIEHUSI HA OCHOBE OMOJIOTUYECKOM
MH(pOpPMaIMU U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO
MCIIONIb30BaTh OHATUHHBIN anmnapar OuoJI0ruu




OK 04. DddexTruBHO
B3alMO/ICVICTBOBATh
1 paboTaTh B
KOJIGKTHBE u
KOMaH/Ie

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEIEIIEHUIO;

-OBJIa/ICHNE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
[IPOEKTHON ¥ COLIMATIBHOM AESTENbHOCTH;

OBjiajieHue YHHMBePCAJIbLHBIMM KOMMYHMKATHBHBIMH

JelCTBUSIMU:

0) coBMeCTHas1 1esITeJIbHOCTh:

- TOHMMAaTh M UCIOJb30BaTh NPEUMYIIECTBA KOMaH/IHON U
WHIUBUIYTBHON paOOTHI;

- OpUHHUMATb LEJIU COBMECTHOM JESATEIBHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBHUS 110 €€
JTOCTH>)KEHHIO: COCTaBJISATh
[IJIaH JACVCTBUM, PACIIPEAEIIATh PO C Y4ETOM MHEHMI
Y4aCTHUKOB OOCY>KIaTh PE3yJbTaThl COBMECTHON pabOThI;

- KOOPJIWHHUPOBATH M BBHIMOJIHATH PAOOTY B YCIOBUSX
pEaIbHOTO, BUPTYAIbHOTO 1 KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYHIECTBJISITh IO3UTUBHOE CTPATETUUECKOE MTOBEJCHUE B
Pa3IUYHBIX CUTYAIUSIX, POSBIISATH TBOPUYECTBO U BOOOpaXKEHUE,
OBITh MHUIIMATUBHBIM

OBJaieHNe YHUBEPCAJTbHBIMHU PEryJIATHBHBIMHU
nelcTBUSIMU:

') NPpUHSATHE ce0sl U APYTHUX JIIO/eili:

- OpUHUMATh MOTHBBI U apIYMEHTHI APYTUX JOJEH IpU
aQHaJIM3€e PEe3yIbTAaTOB JEATEIHbHOCTH;

- TOpU3HABATH CBOE MPABO U MPABO JIPYTUX JIIOACH HA
OIOKU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MU C TIO3UIHH
JIPYroro 4ejoBeKa

IpUOOpeTEHNE ONbITa IPUMEHEHHSI OCHOBHBIX METOJIOB
HAyYHOT'O TIO3HAHUS, UCTIOIBb3YEMBIX B OMOJIOrHU: HAOIIOICHUS
Y OIIMCAHUs )KUBBIX CUCTEM, IIPOLIECCOB U SBJICHU;
OpTraHU3aIlK U IPOBEIEHUS OMOJIOTHUECKOTO HKCIIEPUMEHTA,
BBI/IBVJKECHUS TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY
VCCIIelyeMBIMU BETMUNHAMHE, O0BSICHEHUS TIOTYIEHHBIX
pe3yabTaToOB U (HOPMYIUPOBAHUS BBIBOJOB C HUCIIOJIb30BaHUEM
HAy4YHBIX [IOHATHM, TEOPUM U 3aKOHOB

OK 07.
CoielicTBOBaTh
COXPAaHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepexreHUI0
, IPUMEHSTh 3HAHUS

B 00J1acTH 3K0JI0TrHYE€CKOr0 BOCIIUTAHNA:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, HOHUMAaHNE
BIIMSHUS COLIMATIBHO-IPKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE
MIPUPOTHOM M COIUATILHOM Cpe/bl, 0CO3HAHUE TII00ATBFHOTO
XapakTepa KOJOTHIECKUX MPOoOIIeM;

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSATh MOJIyYE€HHBIE
3HAHUS U151 00BACHEHUST OMOJIOTHYECKUX TPOLIECCOB U SABICHHIH,
U] IPUHSTHS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHOW KU3HU
C LIeJIbI0 00ecneueHns: 0€3011aCHOCTU CBOETO 37J0POBbsI U

310pOBbsl OKPYKAIOIIMX JII0AEeH, COOII0ACHUS 3I0pOBOro 00pasa




00 U3MEHEHUU KU3HHU, HOPM IT'PaMOTHOTO MOBEIECHUS B OKPYXKaIOIIEn
KIMMATa, IPUHIKMNGL |- TUIAHKPOBAHHE U OCYIIECTBICHHE ICHCTBHI B OKPYXKAIOIICH  |rpupomoii cpejie; TOHMMAHIEe HEOOX0MMOCTH HCIIOTb30BAHMS
OEpEIKITUBOTO Cpezie Ha OCHOBE 3HAHMSI LENICH YCTOHYMBOrO Pa3BUTHS TTOCTH)KCHHH COBPEMEHHON OMOJIOTUH U OMOTEXHOJIOTHH IS
[MPOU3BOJCTBA, 1CJI0BCYCCTBA, 5 5 PaLlMOHAIBHOTO MTPUPOAOIIOIB30BAHUS
b beKxTUBHO -aKTUBHOE HETIPUATHE JCHCTBUN, TPUHOCAILIUX BpE
NIECTBOBATh B OKpY’KaIoLLIei cpeze;
4pe3BBIYATHBIX - YMEHHE IPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTHUECKUE
CUTYyaIUsAX [TOCJIE/ICTBHS IIPEANIPUHUMAEMBIX I€UCTBUH, IPEJOTBPALLATH

WX;

- pacCUIMPEHUE OIbITA AESITEIbHOCTU S3KOJIOTUYECKON

HaIPaBJIEHHOCTH;

- OBIIJICHHE HABbIKAMU y4eOHO-UCCIIE0BATEIbCKOM,

[TPOEKTHOM ¥ COLMAILHOMN AESITEIIBHOCTH




2.CTPYKTYPA U COAEP/) KAHUE YYEBHOTI O ITPEJIMETA

2.1 O6beM 1 BU/IBI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 npeaMeTa 34
B 1.u4.

OcHOBHOE coepxaHue 32
B T. 4.

TEOpETUIECKOe 00yueHue 26
MPAKTUYECKHUE 3aHITUS 6
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUe 2
B T.4.: npaKkTHYecKoe 3aHsATHE 2

HpOMe)KyTO‘{HaH arrecranud B q)opMe HTOIrOBOM OLIEHKH




2.1, TemaTruuecKkHii IVIAH U cCOAepP:KaHHE YIeOHOI0 MpeIMeTa

HaumeHnoBanue Copaepxxanue yueOHOro Mmareprasia (0CHOBHOe U NPodecCHOHAIbHO-0PHEHTHPOBAHHOE), O0vem | ®opmupyembie
pa3aesioB U TeM JabopaTopHble U MPAKTHYECKHE 3aAHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMHI) 4YacoB | KOMIIETEHIUH
1 2 3 4
Pasznes 1. KileTka - CTpYKTYPHO-(PYHKIMOHAJIbHASL €IMHUIA 5KUBOT0 8
Tema 1.1. OCHOBHOE COJIeP/KAHUE 2 OK 02
buosaorus kak TeopeTnueckoe odyueHnue: 2
Hayka. O0mas CoBpeMeHHbIE OTpaciau OUOIOrHuecKux 3HaHui. CBs3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXUMUS,
XapPaKTePUCTUKRA Gyodusuka, OnoHMKa, reHoreorpadus u 1p. Poibs u MmecTo 6uonoruu B popMUpPOBAaHUU COBPEMEHHOM
KH3HH HAyYHOUN KapTUHBI MEpa. Y POBHHU OpraHU3alny KUBOM MaTepuu. O01mas XxapakTepuCTHKa KU3HU, CBOMCTBA
PKHBBIX CUCTEM.
Tema 1.2. OCHOBHOE COJIeP/KAHUE 4 OK 01
CTpykTypHO- Teopernueckoe odyueHue: 2 OK 02
bynxknmonanbHa  Knerounas teopus (T. [lsann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHS COBPEMEHHOM KIIETOUHOM OK 04
Al OPraHu3alMs  reopyun. TuIbl KIETOYHOM OpraHU3aLU: MPOKAPUOTHUECKUN U SyKaprHOTHUeCKU. O THOKIIETOUHbIE U
KJICTOK H MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue NpoKapuoTHYeCcKor KieTKU. CTpoeHHe 3yKapHOTUYECKON KIIETKH.
akTops Hexkerounsle ¢popMbl skHU3HU (BUpYCHI, 6akTeprodarn) XpomocomHas teopust T. Moprana. CtpoeHue
HACAEACTBEHHOE  xpomocoM. XPOMOCOMHBIN HaOOp KIETOK, FTOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIIOUIHBINA U
TH nuruionaHbi Habop. Hyknennossie kuciotel: JJHK, PHK Haxoxxnenue B kiieTke, uX cTpoeHue u pyHKIUH.
MaTpuyHbIe IPOLIECCH] B KIIETKE: peIInKalus, OMocuHTe3 Oenka, pernapanus. ['eHeTnueckuii Koa u ero
cBolicTBa. Penienne 3a1a4y Ha ONpeesIeHNE TI0CIEN0BaTENBHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B
Cllydyae U3MEHEHHUS MOCIIeI0BATeIbHOCTH HyKIIeoTru10B JJHK
[pakTHYeCKHE 3aHITHS: 2

Bupychsle u 6akTepuanbHble 3a001eBanusi. O0IIye NPUHIMITBI HCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.
Oco0eHHOCTH TPUMEHEHUsT aHTUOUOTHKOB. [IpecTaBienne yCTHBIX COOOIEHUH C pe3eHTalel,
[TOATOTOBJICHHBIX 110 IIEPEYHIO0 UCTOYHUKOB, PEKOMEHJOBAHHBIX IIPENO1aBATEIEM




Tema 1.3. OCHOBHOE COIep/KAHHE 2 OK 02
Oo0men BemecTs  Teopernueckoe o0ydeHue: 2 OK 04
U NIpeBpalieHne  TJonsrre MeTaboMM3M. ACCUMUIISALINAS U TUCCUMMIISALINS - IBE CTOPOHBI MeTaboIu3Ma. Turibl oOMeHa

PHCPI'HH B BEIIIECTB: aBTOTPOQHBIN U reTepoTpodHbIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnyeckuii oOmMeH. POTOCHUHTES.

KJICTKE. XemocuHTe3. KileTouHbIN UK, €ro Nepruobl. MUTO3, €ro CTaAuu U MPOUCXOIAIIHNE MPOLIECCHI.

JKu3HeHHbIH buonornueckoe 3HaueHre MuTo3a. Meiio3 u ero craauu. [loBenenue xpomocom B meito3e. Kpoccunrosep.

LUK KJIETKH. bronornueckuii cMpIca Meio3a

Murto3. Meiio3.

Paznea 2. Ctpoenue u GyHKIIMU OPraHu3Ma 6

Tema 2.1. OCHOBHOE COJIepKAHUE 2 OK 02
Crpoennue Teopernyeckoe o0yueHue: 2 OK 04
opraHu3ma

DopMmbI MHOTOKJIETOYHBIE OpraHnu3Mbl. B3aUMOCBS3b OpraHOB U CUCTEMBI OPTAHOB B MHOTOKJIETOUHOM OpTaHU3ME.

PasMHOKCHUS ['omeocTa3 opranusma u €ro noJJIep>KaHue B MPOLECCEe KUHEAEATEIIbHOCTH DOPMBI pa3MHOKEHUS

OPraHu3MoB. opranu3MoB. becrnosioe 1 nosoBoe pazMHokeHHe. Buabl 0ecronoro pa3MHOKEHHS.

Onrtorenes [TomoBoe pazMHOkeHUE. ['amMmeTorenes y >kuBoTHBIX. CriepmaTtoreHes u oorenes. CTpOEHHE MOJOBBIX KIETOK.

pacreHwuit, OmogoTBopenue. MuauBHIyansHOE pa3BUTHE OPTraHU3MOB. DMOPHOTEHE3 U €T0 CTAIHH.

KUBOTHBIX U [TocTamOproHanbHbI nepuo. CTaauu MocTaMOPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U uesoBeka. [Ipsmoe u

1€JIOBEKA HernpsiMoe pa3BuTHe. buonornyeckoe ctaperre u cMeptb. OHTOTeHe3 pacTeHUI




Tema 2.2. OCHOBHOE COIepP/KAHHE 4 OK 02
3aKoHOMepHOCTH [TeopeTHYeCKOe 00yYeHHe: 2 OK 01
HACJIeIOBAHUSI. OK 04
Cuenuiennoe OCHOBHBIE MOHSATHS NEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3akoHbl I'. Meniens (MOHOrHOPUIHOE
HACICAOBAHHE U TIOMUTUOPHUIHOE CKpenuBanue). BzanmopeiictBue reHoB 3akoHsl T. Moprana. CreriieHHOE HaCJIeJOBaHHE
gg:szﬁﬁzgﬂonn ICHOB, HapyllIeHHE cleIuieHus. HacnenoBanue npru3HaKkoB, CHEIUICHHBIX C MOJIOM. MI3MEHUYMBOCTH IPU3HAKOB.
3MeHumBocTH  |BYAbI H3MEHUMBOCTH: HACIEICTBEHHAS U HEHACIIEICTBEHHAS. 3aKOH TOMOJIOTHYECKHX PSJIOB B

HaclieicTBeHHON m3MenurBocTd (H.M. BaBuiios). MyraruoHHast Teopysi K3MEHYMBOCTH. Bupl MyTatmii u

NPUYMHBI UX BO3HUKHOBeHUs. Kapuotun uenoBeka. HaciencrBeHHbie 3a00eBaHus YeI0BeKa. | eHHbIE U

XPOMOCOMHBIE OOJIE3HH YeI0BEKa. boJIe3H! ¢ HACIIEICTBEHHO! MPEAPaCIIONOKEHHOCTIO. 3HAUCHHE

MEIUIIUHCKOW TEHETHKH B IPEOTBPALICHUN U JICUCHUH FCHETUYECKUX 3a00JIeBaHHI YeIIOBEKA.

[MpakTHYecKHe 3aHATHSA: 2

Penrenue 3a/1a4 Ha OnpezIeliCHHE BEPOSTHOCTH BOZHUKHOBEHUS HACIICICTBEHHBIX TPU3HAKOB P MOHO-, [TU-,

NOJUTHOPUIHOM M aHATM3UPYIOIIEM CKPEIMBAHUY, COCTABICHUE FCHOTUITMUYSCKUX CXEM CKPEIIUBAHUS

Pemenne 3a1a4 Ha OIpe/IeTICHNE BEPOSTHOCTH BOZHUKHOBEHHUSI HACIIEACTBEHHBIX MPU3HAKOB MPU CLETNICHHOM

HacJIeJOBaHUH, COCTABJICHHE TEHOTHITMIECKUX CXEM CKpellnBaHus. PelieHue 3aja4y Ha onpeieieHie THIia

MYyTaIl|H [TPH TIepeiaue HACIeCTBEHHBIX MPU3HAKOB, COCTABICHUE

FCHOTUIIMYECKHUX CXEM CKPCIMBAHUS
Pasnen 3. Teopusi 3Bo/rounu 8




Tema 3.1. OcHoOBHOe coJep/kaHue 4 OK 02
Hcropus Teoperuyeckoe od0yueHue: 4 OK 04
BOIIOLHOHHOTO [TepBrie aBomormonHbIe kKoHnenmuu (JK.b. Jlamapk, XK.JI. broddon). DBomonuonnas teopus Y. Jlappuna.
yaenus CunrteTHueckasi TEOpHs SBOIIOLUU U €€ OCHOBHBIE MOJI0KEHHUS.

MuxkposBosrorus. [lomynsanus kak 3JeMeHTapHas €IMHULA BOJIOLUUHU. | eHeTHUeCKre OCHOBBI 3BOJIIOIUH.
Muxkpo3BoIonus 5 B o6 5

JIeMEHTapHbIe (PaKTOPHI HIBOIOIMU. ECTECTBEHHBII 0TOOD - HANIPaBISIOMUN (DAKTOP IBOJIIOIUH.

Bo3HnkHOBeHUE P b p H p p i ¢ p 1
i pasBiTHE Buioobpa3oBanue Kak pe3yiabTaT MUKPOIBOIIONKU..DOPMBI 1 OCHOBHBIE HAIIPaBJICHUSI MAKPOIBOIIOIIUN

(A.H. CeBeprios). [1ytu noctuxkenus: buonoruueckoro nporpecca. Coxpanenue 0uopasHoodpasus Ha 3emie.
"KM3HU Ha 3em.ie.

['MnoTe3sl U TEOPUHM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBIeHrEe MePBhIX KIETOK M UX YBOJIIOIUSI.

[IpokapuoThl 1 3yKapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OpraHu3MOB. BO3HUKHOBEHIE OCHOBHBIX
Tema 3.2. OcHOBHOE co/iep:KaHue 2 OK 02
Ipoucxoxaenue |[Teopernyeckoe o0yyeHue: 2 OK 04
JeJI0BeKA - AHTpOMOJIOTHS - HayKa 0 yenoBeke. CrucTeMaTH4ecKoe MoJJ0KeHHe yenoBeka. CXOACTBO U OTJIMYHKS YEJIOBEKa
aHTpOIOreHes c >KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPOIOTEHE3a. DBOIOIMS COBPEMEHHOTO YEJIOBEKa.

UenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceneHus uenoBeka no rianete. [IpucnocobieHHOCTH

YEJIIOBEKA K PA3HBIM YCIIOBUSIM CPEJIbI
Paszngen 4. Dxojorus 8
Tema 4.1. OcHOBHOE coIepKaHNe 2 OK 01
Okosornveckue |Teoperudeckoe o0yqeHue: 2 OK 02
akTope 1 Cpeibl OOUTaHKs OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIHAs, IOYBEHHAS, BHYTpPHOPraHu3MeHHast. DU3UKO- OK 07

Cpeabl KU3HH
IHonynsinus,
coo0IIecTBa,
IKOCHCTEMbI

XUMHUYECKHE OCOOCHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [IprucrnocoOieHust OpraHu3MoB K JKU3HH B Pa3HBIX
cpenax. [lorsTue sxonorudeckoro dakropa. Knaccudukarus sxonorndaeckux dakropos. [IpaBmiio
MuauMyma 1O. JInbuxa. 3akon TronepantHoctu B. llendopna. Dxonmorudeckast xapakTepucTHUKa BUA U
MOMYJISAIIMHA. DKOJIOTHYECKasl HUIIIA BUJIA. DKOJOTUYECKHUE XapaKTepUCTUKH momyssiiuu. CooO1ecTsa u
HKOCUCTEMEBI. brolieHo3 u ero cTpyktypa. CBsi3u MeXy Opranu3mMamu B Ouornenose. CTpyKTypHbIE
KOMIIOHEHTBI 9KOCUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIECTB U MOTOK YHEPTUH B
brocucteme. Tpodudeckue ypoBHU




IIpakTuyeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBL. buomacca 1 mpoayKIusi. DKOJIOrHYeCKHe
UpaMuIbl yucel, OMoMacchl ¥ sHepruu. IIpaBuiio nupamMusl SHEPIUU.
PerieHue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MIEPEHOCY BEILIECTBA U SHEPTUHU B

HKOCUCTEMAaxX
Tema 4.2. OCHOBHOE CO/Iep:KaHue 4 OK 01
Buocdepa - Teopernueckoe o0yueHue: 2 OK 02
ri106aibHas buocdepa - )xuBast o6o10uka 3emnu. Pazsutue npencrasnenuit o 6uocdepe B Tpynax B.U. Bepuanckoro. OK 07
DKOJIOrHYecKast  O6mactu Onocdepsl U ee KOMIOHEHTHI. JKiBoe BemecTBo Onocdepsl U ero (HyHKIHH.
cUcTeMa. 3aKOHOMEPHOCTH cylecTBoBaHus 6rochepsl. OcobeHHoCTH OUochepbl Kak r00aTbHON SKOCUCTEMBI.
Biansinme JlnHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoThl BemecTB M OMOT€OXUMHUYECKUE ITUKIIBL. | T00abHbIe
AHTPOTIOTEHHBIX PKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH. AHTpOMnOreHHbIe BO3IHCTBUS Ha Onocdepy. 3arps3HeHus Kak

B aHTPOTIOTCHHOTO BO3ZICHCTBUSI.
(pakTopos Ha AHTponoreHHsle Bo3ieiicTBus Ha atMocdepy. Boszelicteus Ha ruapocdepy. BosaeiicTus Ha muTochepy.
ouochepy AHTpOTIOTeHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOMIeCTBA. YTIIyOIeHHO N3YYalOTCs OTXO/IbI, CBA3aHHBIE C

onpeaeneHHo mpodeccrei/CrnenualbHOCThIO

IIpakTH4yeckue 3aHATHA: 2

[TpakTnueckoe 3ansaTue «OTX0/bI IPOU3BOJICTBAY
Tema 4.3. OcHOBHOE coJepKaHue 2 OK 02
Biaunsinue Teopernueckoe o0yueHue: 2 OK 04
COHAILHO- 310pOBbE U €T0 cocTaBIIstoImKe. PakTOpBI, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSAIONINE HA OPTaHU3M 2 OK 07
IKOJOTHIE€CKUX JEJIOBEKA. Hpo6neMa TEeXHOI'€HHBIX BO3JACHCTBUN Ha 3J0pOBbE YCIOBEKA (3HeKTp0MaFHI/ITHBIe oJ1sg, OBITOBAA

XUMHUsI, W30BITOUYHBIE IITYMBI, paUaIiis U T.11.). AJanTaiys Opranu3Ma 4ejioBeka K (hakTopaM OKpY KaroIIen




(paxkTopoB Ha
310pOBbE

qelIoBeKa CpCAbl. HpI/IHL[I/IHI)I (bopMI/IpOBaHI/IH 3;[0p0Bbec6epera}0mero IIOBCACHU . dusndeckas aKTUBHOCTb U

3A0POBLE. buoxumMmuyeckne acieKThl PallMOHAJIbHOI'O IMMTAHUA

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CodcpKaHue (couepmaﬂne MPUKJIAAHOTO MO}IyJIH)

Pa3nen 5. buojiorus B skM3HU 2 OK 01
Tema 5.1. OCHOBHOE COIepKAHHE 2 OK 02
buorexnosorun  Keiicel Ha aHaIKM3 HHPOPMAIMU O HAYYHBIX JOCTHIKEHHSX B 00JIaCTH N'€HETUYECKUX TEXHOIOTHIM, KIIETOYHOM 2 OK 04
B sxu3Hn WHXCHEPUH, MMUIIEBBIX OMOTEXHOIOTHHA. 3alnTa Keica: mpeCcTaBlIeHUue pe3yIbTaTOB PEIICHUS KEHCOB

KaXK/10r0 (BBICTYILICHHE C IPEe3eHTaIMeH )

IIpome:xkyTouHasi arTecTanus Mo y4eOHOH JUCHMILINHE B ()OPMe UTOTOBOM OLIEHKHU
Bcero 34




3.YCJIOBUSA PEATIM3ALIMU TPOI'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 /s peajiM3anuy NporpamMMsl NpeycMOTPeHbI cJieAyIolue crenuajbHble oMelleHUs:

Kabuner «buonoruny», ocHaleHHbli 000pyaoBaHueM: Me0elb, J0CKa, Mell, HarJIgJHble T0coOus
(KOMIUIEKTBI y4eOHBIX TaONUI, IUIAKATOB), TEXHUYECKHMMH CpPEICTBAMU OOYYEHHUS: KOMIIBIOTEp C
YCTpPOHCTBAaMU BOCIIPOU3BEIEHU 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP € IKPAHOM, YKa3Ka-IIPE3eHTeP
JUISL IPE3EHTALHM.

JlaGopatopusi, OCHalleHHas O00OpyIOBaHMEM [UId IPOBEICHMS 3aHATUHA: MHMKpPOCKOIIBI,
CeKyHJIOMEp, TOHOMETP, JTJabopaTopHas nocyaa (IpoOUPKH, MOACTABKH JUIs TPOOUPOK, MHUHIIETHI, ECOK,
CTYIKH C IECTUKaMHM, IPEIMETHBIE U IIOKPOBHBIE CTEKIIA, CTEKJISIHHBIE AJIOUKH, IIPENapOBalIbHbIE UIJIbI,
¢unbTpoBasibHAsA Oymara (caneTku), cTakaHbl) TUIIEPTOHUYECKUM pacTBOp Xjopuzaa HaTpus, 3%-Hblii
pacTBOp MepOKCcHIa BOJOPOJA, PAaCTBOP HoAa B HOJUCTOM Kalluu, MIMLEPUH, KIyOHU KapTodens, auct
DNIOJIEH  KAHAJCKOW, TIUI0J psSOWHBI OOBIKHOBEHHOW (psiIOMHBI WJIM TOMAara), JIYK pendYaThiH,
pa3Be/IeHHbIE B BOJE JAPOXKKH);

3.1. UndopmanuonHoe odecnevdeHne peajn3aluu NporpaMmbl

Jns peanuzanuu mporpammbl  OMOIMOTEUHBIH (QoHI 00pa3oBaTeNbHON OpraHU3ali HMeEeT
NIEYATHBIC W/HIK JJIEKTPOHHBIE 00pa3oBaTeIbHbIC U MH()OPMAIIMOHHBIC PECYpPChI, PEKOMECHIOBAHHBIC JIS
UCIIONIb30BaHUs B 00pa30BaTeILHOM IMpOIlecce, He CTapiiie MSATH JIET C MOMEHTA U3IaHHUS.

OcHoBHas nuTeparypa:

1.buonorus 10 knacc. Yriy0na€HHbIN ypoBeHb. DIeKTpoHHas GpopMa yueOHHUKA. [TaceuHnuk,
B. B. buonorus 10 kmacc. YrayOnéHHbIl ypoBeHb. DJeKTpoHHAs (popma ydueOHMKa: yueOHUK / A. A.
Kamenckuii, A. M. Py6nos; B. B. Ilaceunuk .— Mocksa : AO "UznarensctBo "[IpocBemenue", 2022 .—
1 c. — ISBN 978-5-09-099566-5 .— URL.: https://rucont.ru/efd/806299

2.buonorus. 11 knacc. YriyOn€HHBINH ypoBeHb. DleKTpoHHas popma ydeOHUKa. [TaceuHnuk,
B. B. buonorus. 11 wmacc. ba3oBblii ypoBenb. OnektpoHHass popma ydeOHuKa: ydeOHuMK / A. A.
Kamenckuii, A. M. Py6roB; B. B. [laceunuk .— Mocksa : AO "U3narensctBo "l[IpocBemenue"”, 2022 .—
1 c. — ISBN 978-5-09-099559-7 .— URL.: https://rucont.ru/efd/806292

JononHuTenpHas tuTeparypa:

1. MawmonroB C. Ob6mas 6uosorus : yueonuk / Mamontos C., I'., 3axapos B., b. — Mockga :
KuoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.: https://book.ru/book/948581

Konecuukos C. O6miast 6uonorus : yuebnoe mocodue / Konecuukos C., I. — Mocksa : KnoPyec,
2021. — 287 ¢. — ISBN 978-5-406-08214-0. — URL: https://book.ru/book/940945 (nara obOparieHus:
17.03.2023). — TeKCT: 37eKTPOHHBIH.


https://rucont.ru/efd/806299
https://rucont.ru/efd/806292

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O NPEIMETA

KOHTpOJ'IL H OII€HKA PC3YyJIbTATOB OCBOCHUA PACKPBIBAOTCA YCPC3 JUCHUIIIIMHAPHBIC

pe3yNbTaThl, HaNpaBleHHbIE HA (OpMUpPOBaHUE OOUINX U PO ECCHOHATBHBIX KOMIIETEHIIUH 0 pa3aenam

H TCMaM COICPIKaHUS yqe6H0ro Mmarepuala.

Oo0masn
KOMIIEeTeHIIUA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Pa3zgen 1. Kiierka -
CTPYKTYPHO-PYHKUMOHAIbHAS
eAMHHUIA )KHBOI'0

KonTponbHas pabota «MonekynspHBbIii
YPOBEHb OPraHU3aLUU KUBOTO)

OK 02

buonorus kak Hayka. O01ias
XapaKTePUCTUKA KUZHH

3arosiHeHre TaOIMLIbI ¢ ONMCAaHUEM
METOZ0B MHUKPOCKOIIMPOBAHUS C UX
NTOCTOMHCTBAMU M HETOCTATKaMH.
3anonHeHne Tabaubl «BKiIag y9eHbIX B
pa3BUTHE OHOJIOTUI

3arnoiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M Pa3JINUMil )KUBOTO U HE
PKUBOT'O

OK 01
OK 02
OK 04

CTpyKTypHO-(DYHKITHOHAIbHAS
OpraHu3aIys KJIeToK U (haKTopbI
HACJIEICTBEHHOCTHU

OneHuBaemasi TUCKyCCHs IO BOIIpOcam
MEeKI1U

Pa3paboTka MEHTaIbHON KapThl 11O
KJIacCU(UKAILUHN KJIETOK U MX CTPOECHUIO
Ha MPO- U YYKapUOTHUUYECKUX U 110
[{apCTBaM B MUHH I'PYyIMIax
BrInosHeHNe U 3a1uTa J1abopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
PKUBOTHBIE,

rpuObl) ¥ KJIETOYHBIC BKITIOUCHUS
(kpaxmaJ, KapOTHHOUIbI, XJIOPOILIACTHI,
XPOMOTLIIACTHI)»

[IpakTudeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHHH ¢ Tpe3eHTalNEeH,
[OJITOTOBJICHHBIX 110 TIEPEYHIO
MCTOYHUKOB, PEKOMEHIOBaHHBIX
DpOHTAIBHBIN OIIPOC

Pa3paboTka rioccapus

Pemenue 3a1a4 Ha onpee/ieHne
[0CJI€I0BATEIHHOCTH HYKJIEOTH/IOB,
AMHMHOKHCIIOT B HOPME U B cllyyae
M3MEHEHUS II0CIIEe10BATEIbHOCTH
HykiaeotunoB JJHK

[perno/iaBaTesaeM

OK 02
OK 04

OOMeH BEIEeCTB U MpeBpalleHIe
SHEpruu B KieTke KU3HEHHBIN

[TUKJI KJICTKH.

OpoHTaTBHBIN OIIPOC
3armoTHeHHE CPABHUTEILHOM TaOJIUIIBI

XapaKTEepUCTHK TUIIOB 0OMEHa BEIIECTB




Pazgea 2. Ctpoenue u GpyHKIIUU

opraHmusmMa
OK 02 Ctpoenue oprannzma @opmer
OK 04 pa3MHO)KeHH’IO OuenuBaeMas IUCKYCCHs
opranu3MoB OHTOTeHE3 . .
p . Pa3paboTka MEHTaJIbHOM KapThl TKaHEM,
pacTeHHi, )KUBOTHBIX U
OpPraHOB U CUCTEM OPTraHOB OPTaHU3MOB
yeJI0BeKa
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C
KpPaTKOW XapaKTePUCTUKON UX (PyHKIHI
OK 02 3aKOHOMEPHOCTH HaclienoBanus [Pa3paboTka rioccapus
OK 04 ClLeIUIEHHOE HACIEI0OBAHNE ®poHTATBHBIHA OIPOC

[IPU3HAKOB
3aKOHOMEPHOCTH U3MEHYHUBOCTHU

Tect 1o Bompocam JIeKIUu

Perenuie 3a1a4 Ha onpezeieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICICTBEHHBIX MPU3HAKOB IIPH MOHO-
, I-, IOJIUTUOPUIHOM U
AQHATM3UPYIOIIEM CKPEIIUBAHHH,
COCTaBJICHUE T€HOTUITMYECKUX CXEM

Pasnen 3. Teopusi 3BoJ1IONMH




OK 02

M cTopus 3BOJIIOIIMOHHOTO

OK 04 YdEHHUS. .
MHUKPO3BOTIOLHS DpPOHTAIBHBIN OIIPOC
BO3HHKHOBEHHE Pa3paboTka riioccapusi TEPMHHOB
W pa3BUTHE KU3HU Ha 3eMiie Pa3paboTka JIE€HTHI BpEMEHU Pa3BUTUS
PBOJIIOIIIOHHOTO YUECHHUS
OK 02 [IporcxoxaeHNE YeTOBEKA - DpOoHTATBHBIN OMPOC
OK 04 AQHTPOIIOTEHE3 Pa3zpaboTka JICHTBI BpEMEHU
POUCXOXKICHHUS YeJIOBEKa
Pa3gen 4. Jxoaorus
OK 01 DKoJIorudeckue GakTophl U TecT mo skoornyeckum GakTopam 1
OK 02 CpEe.bl KUZHU cpelaM >KU3HU OPraHu3MOB
oK 07 [Tomymsiusi, cooOIIecTBa,
HKOCUCTEMBI
OK 01 brocdepa - rmodanpHas OueHuBaemasi JUCKYCCHUs
OK 02 DKOJIOTUYECKAsi CHCTEMA Tect
OK 07 BiiisiHue aHTpONOreHHbIX [IpakTrueckas padota "OTX0/bI
dakTopoB Ha Ouochepy IPOU3BOJCTBA"
OK 02 Binsaaue conpaibpHO- OlenHBacMas HCKyYCCHS
SE 8‘71 KOJIOTHYECKUX (paKTOPOB Ha BrinonHenue 1ad0paTopHOI paboTHI Ha
3/I0pOBbE YETIOBEKA BbIOOD:
"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"Brniusiane abuotudeckux GakTopoB Ha
yeIOBeKa(HU3KUE U BHICOKHE
TeMneparypsl)”
Paznen S. buosorust B :ku3um  [3amuTa Kelica: pecTaBlIeHNe
pPe3yIbTAaTOB PEIICHUS KeCOB
(BBICTYILJIEHUE C MPE3EHTAINEH)
OK 01 broTexXHOJIOrHH B )KM3HU KaKI0TOBBINOTHEHUE Kelica Ha aHaIN3
8:2 82 MH()OPMAIINK O HAYYHBIX JOCTHKCHHSIX B

00J1aCTH TeHETHYECKUX TEXHOJIOT U,
KJIETOUYHOUW WHKEHEPUH, TTHIIEBHIX
OHOTEXHOJIOTHH (IO rpymIam),
[pE/ICTABICHHIE PE3YIbTATOB PEIICHUS

KENCOB







