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PACCMOTPEHO COTI'JTJACOBAHO

Ha 3acenanuu LK 3am. nupekropa no YMP
00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Tporpamma yueOHnoi aucrumuasl OO/I.11 Buonorus paspaboTraHa B COOTBETCTBHH C INPHUKA30M
MunucrepctBa obpazoBaHusi U Hayku Poccuiickoit ®@enepammu ot 17 mas 2012 r. N 413 "O6
YTBEp)KIEHHH (heepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEOHEro OO0IIero
oOpazoBanus" (C HI3MEHEHUSIMU U IOTIOJTHEHHUSIMH) U 3aPETUCTPUPOBAHHOTO MUHUCTEPCTBOM FOCTULIUN
Poccuiickoit ®enepaunn 07 urons 2012 r. (Perucrpamuonnsiii Ne 24480), B COOTBETCTBHM C
TpeboBanusiMu  DenepanbHOT0  TOCYAApCTBEHHOTO  O0pa3oBaTeNbHOIO  CTaHAApPTa  CPEIHEro
npodeccnonampHOro oOpasoBanus 1o cnenuambHOocTH 18.02.12 TexHONOTHS aHAIUTHYECKOTO
KOHTPOJISI XUMHUYECKUX COSTMHEHUH, YTBEP>KICHHOT0 MprukazoM MunuctepcTsa npocsemieHus PO ot 9
nexadpss 2016 r. N 1554 "OO6 yrBepxkaeHUN (eaepaabHOro TOCyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHanbHOro obpaszoBanus 1o crneruanbHocTH 18.02.12 TexHosorus
AQHAJIMTUYECKOTO KOHTPOJS XMUMMUYECKHUX COECIUHEHMH" W 3aperucTpupoBaHHOrO MMHHCTEPCTBOM
toctutiuu PO 22 nekabps 2016 r. (Peructpaunonnsiit Ne 44899), na ocHoBanuu [Ipumepnoit paboueit
nporpaMMmbl  o0mieoOpa3oBarenbHOM — AuCIUIUIUHBL  «buonorum» i mpodecCHOHANBHBIX
oOpa3oBaTenpHBIX  OpraHusaunuid, paspabotanno @®I'BOY IO  «MHCTUTYT  pa3BUTHUSA
npodeccHOHaTBLHOTO 00pazoBaHms» (6a30BbIi ypoBeHb BapuaHT 1) (mpotokon Nel4 ot 30.11.2022r.).
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l'ocynapcTBeHHOE OOKETHOE TpOQecCHOHaNbHOE 00pa30BaTeNbHOE YUpeKIeHHe MOCKOBCKOM
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1. O0mas xapakTepucTHKa padoyeil mporpaMMsbl 00111€00pa30BaTEJIbHON JIMCIHIIIHHbI
«BUOJIOT'US»

1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpPe 00pa3oBaTeibHOi nporpammsl CIIO:

Ob6meobOpa3oBatenbHas  aucuuiuinHa — «buosiorus»  siBhsieTcss  00s3aTeNbHON  YacThIO
o0meo0pa3oBaTeIbHOr0 IUKIA oOpa3oBareiabHONW Tporpammbl B cootBercTBUU ¢ ®I'OC CIIO mo
cnenuaabHOCTH 18.02.12 TexXHOMOTUs aHATTUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUI.

1.2. Henu u niiaHupyeMble pe3yJbTaThl 0CBOCHHUS THCIIUIITHHBI:
1.2.1. leau aucuunJInHbI

Heab: QopmupoBanue y CTYIEHTOB MPEJICTaBICHHUS O CTPYKTYpHO-(GYHKIIMOHAIHHOU
OpraHM3allfH KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHSATHUS PEIICHUN B OTHOLIEHUH OOBEKTOB
KUBOU MPHUPOBI U B MPOU3BOICTBEHHBIX CUTYaLIUAX.

3agauu:

1) chopmupoBaTh HOHUMAHKE CTPOCHHSI, MHOTOOOpa3usi 1 OCOOCHHOCTEHN KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alli{, 3aKOHOMEPHOCTEH MpOoTeKaHUs OWOJIOTMYECKUX IPOLECCOB M SBJIECHUH B
OKpY>Kalolllel cpeae, UEJOCTHOM HAayyHOM KapTUHBI MHUpPA, B3aUMOCBS3M W B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONpENENATh *HUBbIE OOBEKTHl B IMPUPOJE; HNPOBOIUTH HAONIOAEHUS 32
HKOCUCTEMAaMHU Ul BBISIBICHUS €CTECTBEHHBIX M AHTPONOI€HHBIX W3MEHEHWUH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOCHUH,

3) cdopMupoBaTh HaBBIKA MPOBEIEHUS MPOCTEUIINX OMOJOTHUECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHMM ¢ cOOII0CHIEM MTpaBul 0€30IacHOro o0palleHus ¢ 00beKTaMHu U 000pYA0BaHUEM;

4) pa3BUTh YMEHHUS MCIIOJNb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuYHbIX
HCTOYHUKOB;

5) copMupoBaTh YMEHHS TPOrHO3UPOBATH MOCIIEACTBUS CBOEH AEATEIbHOCTH IO OTHOILIEHHIO K
OKpy>Katolel cpesie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATh M COOJIOAATH MEpbl NPOPHIAKTUKI
3a00JIeBaHUH.

6) chpopMHpOBaTH MOHUMAaHHE 3HAYMMOCTH TOCTH)KEHUI OMOJIOTUYECKOM HayKH U TEXHOJIOTUH B
MPAKTUYECKON JEATEIbHOCTH YeJOBEKa, PAa3BUTHHM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHHA |
arpoOMOTEXHOJIOT .



1.2.2. Ilnanupyembie pe3y/ibTAaThl 0CBOCHHUSA 001e00pa3oBaTeibHON JUCHMILIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO n Ha ocHoe ®I'OC COO

Kox u HamMeHOBaHHe

IInanmpyemblie pe3yJbTaThl OCBOCHUS M CIHIITUHBI

(popmupyembix

KOMIEeTeHIii O6mue JAucuunanHapHbie
OK O0l. BsiOupars | B yacTu Tpy10BOro BOCIUTAHUS: c(OpMUPOBAHHOCTh 3HAHUN O MECTE W POJIU OHOJIOTMU B CHCTEME
CII0CO0BI PCUICHUS | - TOTOBHOCTh K TPYAYy, OCO3HAHWE LEHHOCTH MAacTepCTBa, | HAYYHOTO 3HAHWSA, (YHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JIJIs
3afad 5 TpyROIIO0HE; PELIEHUS KU3HEHHBIX TPOOIIEM;
poheCCUOHATBHOMN . N

- TOTOBHOCTh K AaKTHBHOH JIEATCIILHOCTH TEXHOJOTHMYECKOW U | c(hOPMUPOBAHHOCTH YMCHHUSI pacKpbhIBaTh coJiepiKaHue

JIESATEIIbHOCTH . N
PUMEHHTEIBHO K | COUMANbHOM  HANpPaBICHHOCTH, CIOCOOHOCTh ~ MHHIIMMPOBATH, | OCHOBOTIOJIATAIONINX OMOJIOTHYECKAX TEPMUHOB W TIOHSTHHA: KU3Hb,
PasIMUHBIM MJIAHUPOBATH U CAMOCTOATEIBHO BBIMIONHITH TAKYIO IEATEIbHOCT; | KJIETKA, TKaHb, OpraH, OpPraHW3M, BHI, IOMYJALHUs, SKOCHCTEMA,
KOHTEKCTaM - HHTEpeC K pa3NnIHbIM cepam nmpodeccnoHambHON AeITeNbHOCTH, | OMoleH03, Onocdepa; MmeTadoau3M (0OMEH BEIECTB U MPEBpaICHIe

OBnaneHne yHUBEPCATBHBIMH  yUEOHBIMH  IIO3HABATEIHHBIMHU
NECUCTBUSIMHU:

a) 0azoBble JJOTHYEeCKHe AelicTBHS:

- CaMOCTOATENILHO (hOPMYJIHUPOBATh M aKTyaJIM3UPOBaATh MPOOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYIIECTBEHHBIH MpPHU3HAK WM OCHOBAHHSA IS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- OTIPEAETIATH eI JIeATEIIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH
UX JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYMSI B pACCMATPUBAECMBIX
SIBIICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pE3yIBTaTOB IENSAM, OIIEHUBATH PUCKU TIOCIIEICTBUH IS TEIIbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUU >KU3HEHHBIX
pooJieM

0) 0a30BbIe HCCJIETOBATEIHCKHE TeHCTBUS:

- BJIaJCTh HaBBIKAMH Y4€OHO-HCCIICOBATEIBCKON M MPOCKTHOM
NI TEIIbHOCTH, HABBIKAMU pa3pelIeHUs IpooIIem;

- BBUIBJIATh NPUYMHHO-CJICJACTBEHHBIC CBSI3W M aKTyaJIHM3UPOBaTh

3aaa4dy, BBIIBUTaTh T'HIIOTE3Y €€ PCUICHW A, HAXOAUTb apIr'yYMCHTHI JJIA

SHEpPTUH), TOMeocTa3 (caMoperyismus), OWOCHHTe3 Oelnka,
CTPYKTypHasl ~OpraHM3alus O KUBBIX CHCTEM, JUCKPETHOCTb,
caMoperyJisus, CaMOBOCIIPOM3BE/ICHHE (penpoyKius),

HACJIEACTBEHHOCTh, W3MEHYMBOCTb, SHEPrO3aBUCUMOCTb, POCT H
pa3BHUTHE, YPOBHEBAS OPraHU3aLUS;

chOopMHPOBAaHHOCTH YMEHHUS pacKpbIBaTh cozlepiKaHue
OCHOBOTIOJIArafOIINX OMOJIOTHYECKUX TEOPHUH M TUITOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOLIMOHHON, MPOMCXOKIACHUS
JKU3HU U YEJIOBEKA;
c(OPMHUPOBAHHOCTh YMEHHSI PAaCKpbIBaTh OCHOBOIIOJIATAIOIIHE
Ouosiornueckue 3akoHbl M 3akoHoMmepHoctH (I'. Menpgens, T.
Moprana, H.. BasunoBa, D. I'ekkens, @. Mromrepa, K. bapa),
TPaHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

HpI/IO6p€TCHI/I€ OIlbITa MPUMEHCHWA OCHOBHBLIX MCTO/IOB HAy4YHOTO
IMMO3HAaHUA, HUCIIOJIb3YEMbBIX B OUOJIOr U Ha6JHOI[eHI/I$[ 1 OIIHCaHuA
JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3ally U MPOBEACHUS
OMOJIOrHYECKOI0 OKCIICPUMCHTA, BBIJIBUKXCHUSA T'UIIOTE3, BBIABICHUA
3aBUCUMOCTH MEXKIy HCCIEIyEeMbIMU BEJIMYMHAMH, OOBSICHEHUS
IMOJIYYCHHBIX  PE3YJILTAaTOB

u  (GOpPMYIHPOBaHUS BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITHI)'I, TeOpI/IfI " 3aKOHOB,




JIOKa3aTelbCTBA CBOMX YTBEPXKICHUHM, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH MOIYUCHHBIC B XO/I€ PEIICHHUS 3a7a4U PE3YNIbTATHI,
KPUTHYECKHA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHNE B HOBBIX YCIOBUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO
00JacTH )KU3HEeIeATENbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIC HJIEH, MpEIaraTh OPUTHHAIHHBIE TTOAXOIBI U

peLICHHS;

c(OpPMUPOBAHHOCTh YMEHHUS BBIICISATH CYIIICCTBEHHBIC MPU3HAKU
BHPYCOB, KIIETOK TMPOKAPHOT ¥ DYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOUHBIX OPTraHU3MOB, BUIOB, ONOTEOLIEHO30B M SKOCHUCTEM;
O0COOCHHOCTH TPOIECCOB 0OMEHa BEIIECTB U MPEBpAIeHHs SHEPTUH
B KJIeTKe, (POTOCHHTE3a, MIIACTHYECKOTO ¥ YHEPTeTHYECKOT0 O0OMEHa,
XEMOCUHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, pPa3BUTHSI WU
pa3MHOKEHHUS, VWHAWBHUTyaJIbHOTO pa3BUTHS Opranm3Ma
(oHTOTEHE3a), OOpPHOBI 32 CYIIECTBOBaHUE, €CTECTBEHHOTO OTOOpA,
BHI000pA30BaHUs, TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpeje
oOWTaHWs, BIWSHUS KOMIIOHEHTOB JKOCHCTEM, AHTPOIIOT€HHBIX
M3MEHEHHU B SKOCHCTEMAX CBOE MECTHOCTH, KPYTOBOPOTa BELIECTB
Y TIpeBpalieHne SHepruu B Onocdepe;

c(OpPMUPOBAHHOCTh YMEHHSI pelIaTh OHOJIOIMYSCKUE 3aJlauH,
COCTaBIISITh TEHOTHIWYECKUE CXEMBl CKpPEIIMBAHHS JUI Pa3HbBIX
TUTIOB HACIIEOBAaHUS MTPU3HAKOB Yy OPTaHU3MOB, COCTABIISITh CXEMBI
MepeHoca BEUIeCTB M JHEPrMH B JKocucTeMax (Lenud MUTaHUA,

MTHIIEBBIC CETH)

OK 02. HUcnons3oBars

COBpEMEHHBIE
cpencTaa TIOUCKa,
aHanm3a "
UHTEPIIpETaIUH
UHPOpMAITUH u
UH()OpMALMOHHEIE
TEXHOJIOTHH JUTst
BBITOJTHEHHS 3amaq
npodeccnoHaIbHOM
JeSATeIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT0 MO3HAHMUS:

- copMUPOBaHHOCT,  MHPOBO33PEHHUS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pa3BUTHSA HayKM M  OOLIECTBEHHOH
NPaKTUKH, OCHOBAHHOTO Ha JMAaJiOre KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDPE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M UUTATEIBCKOW KYJIBTYpBI Kak
CpEeJICTBA B3aUMOJEHCTBHS MEX Y JIIOJbMH U MTO3HAHHUS MUPA;

- OCO3HaHWE IICHHOCTH HAay4YHOH JESATENbHOCTH, T'OTOBHOCTH
OCYIIECTBISATh MPOEKTHYI0 U HCCIENOBATENbCKYIO AESITEIbHOCTh
WHANBHTyaJIbHO U B TPYIIIIE;

OBnageHne  yHHBEPCAJbHBIMH  y4eOHBIMH  I1O3HABATEJbHBIMHU
NEUCTBUSIMHU:

B) padora ¢ nHdopmanmeii:

- BIIQJICTh HABBIKAMH IONYYCHUS] WH(POpPMAalMH W3 HCTOYHHUKOB

pa3HBIX THIIOB, CAMOCTOATCIBHO OCYIICCTBIATHL IIOMCK, aHAJIM3,

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH OLICHUBATh MH()OPMALHIO

OMOJIOrHYECKOI0 COACPpIKaHMA, BKIIOYAOUIYHO TICCBAOHAYYHBIC

3HaHUA U3  PA3IMYHbIX HCTOYHHUKOB (Cp CIACTBa MacCCOBOH

UHQOpMAITUH,
MHTEPIPETHPOBATH

Hay4HO-TIOIYJISIPHbIE MaTepuabl);

OTUYCCKHEC ACIICKThI COBPCMCHHBIX

I/ICCJ'IG,Z[OBaHI/Iﬁ B 6PIOJ]OFI/II/I, MCIUIIMHE, 6I/IOT€XHOJ'IOFI/II/I;

paccMaTpuBaTh rJ100ajIbHbIC AKOJIOTUIECCKHE poOIeMBI
COBPEMEHHOCTH, ((OPMHUPOBATH IO OTHOIIEHUIO K HUIM COOCTBEHHYO
MO3UIINIO;

c(hopMUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIC
U YCTHBIE COOOIICHHUS Ha OCHOBE OMOJIOrMYEcKOi MH(popManuu u3
HECKOJIbKMX HCTOYHHKOB, TPAMOTHO HCIOJB30BATh ITOHSTHHHBIN

arrapar ouonoruu




CHUCTEMAaTH3alI0 M HMHTEPIPETAlri0 WHPOPMALUH Pa3IUYHbBIX
BUJIOB ¥ (hOPM NIPEICTABIICHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (popMaTrax ¢ y4eTOM Ha3HAUCHUS
WH(GOPMAITUH U [IEJIEBOH ay TUTOPHH, BRIOHPAs ONTUMAIBHYIO POopMy
NPEJICTABICHUS U BU3YAIN3aIlUH;

- OLIGHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTH HH(OpMAlUH, ee
COOTBETCTBHE MPABOBBIM U MOPATBHO-3THIECKUM HOPMaM;

- ICTIONIb30BATh CPEACTBA MHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 3a]1a4 C COOJTIOJICHUEM TPEOOBAHHI SPTOHOMHUKH,
TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECypcOCOepe)eHHUs, IPABOBBIX H
ATHYECKUX HOPM, HOPM HH(OPMAITMOHHOMN 0€301TacHOCTH;

- BJIJIETh HABBIKAMH pPACIO3HABaHUS W 3allUThl HH(OpMALUH,
WHGOPMAITMOHHOM 0€30MMaCHOCTH JINYHOCTH

OK 04. DddextuBHO
B3aMMOJICUCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIpeIeIICHHIO;

-OBJIaJICHUE HaBbIKAMH Y4eOHO-HUCCIICIOBATEILCKOM, MPOSKTHON W
COIMAJIHLHON NEATEThHOCTH;

OBnaneHue YHHBEpPCAJTbHBIMH KOMMYHMKATHBHBIMH
AeHCTBUSAMM:

0) coBMeCTHAf 1eATEJbHOCTD!

- TIOHMMAaTb HW HCIOJIB30BaTh NPCUMYHICCTBA KOMaHI[HOﬁ u
WH/IMBHTyaJTbHOU PabOTEHI;

- [IpUHUMATh LEJIN COBMECTHOM JACATCIIBHOCTHU, OPraHU30BbIBATH U
KOOPIWMHHUPOBATH ACUCTBUS 1O €€ JOCTIKEHHIO: COCTABIATH TUIAH
JIEUCTBUIA, paclpeneNaTh PO C y4EeTOM MHEHHUH YYaCTHUKOB
00Cy)1aTh Pe3yJIbTaThl COBMECTHOM pa0OThI;

- KOOPJAWHUPOBATh W BBITIOJIHATH PabOTy B YCIOBHUSX PEaNbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHSI,

-  OCYHIECTBJIATHL IIO3UTUBHOC CTPATCTHYCCKOEC IIOBECACHHUE B
Pa3INYHBIX CUTYaIUsX, MPOSIBIIATE TBOPUYECTBO M BOOOpaKCHHE,

OBITh WHUIITMATUBHBIM

puoOpeTeHNne OIblTa MPUMEHEHHSI OCHOBHBIX METOJOB HAay4HOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJOTMU: HAONIOJCHHS M OMHUCAHHS
JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI; OpPraHU3alliy U IIPOBEICHMUSI
OMOJIOTHYECKOr0 3KCIIEPUMEHTA, BBIABUKCHUS THIIOTE3, BBIABICHNUS
3aBUCUMOCTH MEXIy HCCIEeIYyEeMbIMH BEJIMYMHAMH, OOBSICHEHUS
MOJYYEHHBIX PEe3yNbTaToB W  (OPMYJIMPOBAaHUS BHIBOJAOB C
UCIIOJIb30BaHNEM HAyUYHBIX ITOHITHI, TEOPUI U 3aKOHOB




OBiiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH 1eiCTBUAMU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- MPUHUMATh MOTHBBI U apryMEHTHl JPYIHX JIOAEH MpH aHaIu3e
pe3yIbTaTOB ACSTETHFHOCTH;

- IPU3HABaTh CBOE MPABO U NIPABO APYTHUX JIIOIEH Ha OIINOKY;

- pPas3sBUBATH CIIOCOOHOCTH TOHHMATH MHUp C HNO3UIMU AOPYTroro
YCJIIOBCKA

OK 07. CopeiicTBOBaThL

COXPaHEHHIO
OKpYKalolllel cpenbl,
pecypcocOepekeHuto,

NPUMEHATh 3HAHHUS 00
U3MCHCHUHU  KJIMMara,

B 00s1acTH 3K0JI0rH4Y€CKOro BOCIIMTAHHA:

- cOPMUPOBAHHOCTH OSKOJIOTHYECKOW KYNbTYphl, MOHUMaHHE
BIMSHMS COLMAIBHO-DKOHOMHUYECKUX IIPOIIECCOB HA COCTOSHUE
NPUPOJHOM W COUMANBHOW Cpelbl, OCO3HAaHWE TJI00ATBLHOTO
XapakTepa SKOJIOTNYecKHX Mmpoliem;

- INIAHUPOBAHUE U OCYLICCTBICHUE JEHCTBUN B OKpY>KAIOIIEH cpene

c(hOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJYYCHHBIC 3HAHUS IS
00BSICHECHHS OMOJIOTHYECKUX MPOIECCOB U SIBIICHUH, TSI IPUHSATHUS
MMPAKTUYECKUX PEMICHWA B TOBCEIHEBHOW JKM3HH C IIEIBIO
oOecrieueHus 0E30MACHOCTH CBOETO 3I0POBbSI W 3JI0POBBS
OKPY’KaIoIUX JIIOJCH, COOIIOIEHHS 3/J0POBOT0 00pa3a KU3HH, HOPM
rPaMOTHOTO TIOBEACHUS B OKPYXAlOMIe NPUPOIAHON cpene;

MPUHIUIIBI
OepeXITUBOTO Ha OCHOBE 3HAHUS IIeJIel YCTOWYMBOTO Pa3BUTHUS YEIIOBECUCCTBRA; MMOHMMaHWE  HEOOXOJMMOCTH  WCTOJB30BAHHUS  JIOCTIKEHHM
IIPOU3BOJICTBA, AKTUBHOE HENPUATHE ﬂeﬁCTBHﬁ, MPUHOCSIINX Bpexd Opr)KaIOHIefI COBpCMeHHOﬁ OMOJIOTUM U OHMOTEXHOJIOTUI AJi1 pallMOHAJILHOT'O
. MIPUPOIOTIOIB30BaHHUS
Bq)\(’i)eKTI/IBHO cpexe; pHpon
ACHCTBOBATD B | - yMeHme mnporHo3MpoBaTh HEOGIATONPHATHBIE SKONOTHYECKHE
Ype3BBIUANHBIX . o
MOCJIE/ICTBUA PEANPUHUMAEMBIX JEHCTBUNA, IPEIOTBPAILATD UX;
CUTYaIHSIX N
- pacupenue OInbITa JIeATeIIbHOCTH 3KOJIOTMYECKOH
HaIpaBJICHHOCTH;
- OBJIQJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHLCKOM, TPOSKTHON 1
COLMAIILHOW JEATEIbHOCTU
I[IK 1.2. Bribupats | B yacTH TPya0BOro BOCIMTAHUA: c(hOpMHUPOBAHHOCTh YMEHHUS packpbIBaTh coJiepKaHue

OIITUMAJIBHBIC MCTOIbI
aHaJInu3a.

- TOTOBHOCTh K TpPydy, OCO3HaHWE IIEHHOCTH MAacCTepCTBa,
TPYIOJO0HE;

- TOTOBHOCTb K AaKTHBHOM J€ITEILHOCTH TEXHOIOTMYECKOH U
COIIMAJIbHOW  HANpPAaBJIECHHOCTH, CIIOCOOHOCTh  HMHHUIIMHPOBATb,
IJTAHUPOBATh U CAMOCTOSATEIILHO BBIIIOJIHATH TaKyIO JIESATEIbHOCTb;
- HHTEpeC K Pa3InYHBIM cepam npodeccnoHaTbHON AeITEbHOCTH,
OBjaseHue  yHUBEPCAIbHBIMH  y4eOHBIMH  I103HABATEIbHBIMHU
JNEUCTBUSAMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUSA:

OCHOBOIIOJIArAIOMNX OMOJIOrMYECKUX TEPMUHOB U TOHATHI: )KNU3Hb,
KJIETKA, TKaHb, OpPTraH, OPraHW3M, BHJ, TOMYJSIHUS, YKOCHCTEMa,
ouoreHo3, brocdepa; meradoam3M (0OMEH BEIIECTB U MTPEBPAIICHNE

SHEpPTUM), TOMEOCTa3 (caMoperymsnus), OuocwHTe3 Oelnka,
CTPYKTypHass  OpraHusanus JKUBBIX CHUCTEM, JUCKPETHOCTb,
camoperyJisius, CaMOBOCIIPOM3BE/ICHHE (penpoykius),

HAaCJIEJICTBEHHOCTh, W3MEHUYUBOCTb, SHEPrO3aBUCUMOCTb, POCT H
pa3BHUTHE, YPOBHEBAS OpraHU3aLUs;

c(OpMHUPOBAaHHOCTH
OCHOBOTIOJIAra0IINX OMOJIOIMYECKUX TEOPUN 1 TUTIOTE3: KIIETOYHOM,

YMCHUA PpacKphbIBaTh COJACPpIKAHUC




- CaMOCTOSTENILHO (hOPMYTUPOBATh M aKTYaIH3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYINECCTBEHHBIA MPU3HAK WM OCHOBAHHS IS
CpaBHEHUS, KIIaCCUGUKAINK 1 0000IICHIS;

- OTIPEAETIATH IEU IeATENIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUHI
WX JTOCTHKCHUS;

- BHOCHTb KOPPEKTHUBHI B NIEATEIHHOCTH, OIIEHUBATH COOTBETCTBHE
Pe3yJIbTAaTOB LIENSIM, OIICHUBATh PUCKU MOCIICICTBUN IEATEIILHOCTH;
0) 6a30BbIE HCCIeA0BATENbCKHE TeHCTBHA:

- BBISIBIIATh TPUYHHHO-CJIEJICTBEHHBIC CBSI3W M aKTyaIH3UPOBaTh
3a7a4y, BBIABUI'aTb T'MIIOTE3Y €€ PCUICHNA, HAXOAUTb apIr'yYMCHTHI JJI
JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHW, 3aqaBaTh IMapameTpsl U
KPUTEPUU PCIICHUS;

- AHAJIM3UPOBATL IMOJIYYCHHBIC B XOAC PCHICHUA 3ada4u PE3YyJIbTaThl,
KPUTHYECKA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
N3MCHCHUC B HOBBIX YCJIOBUSAX,

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00TIacTel;
Osiagenue YHHBEpPCAJTbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMH:

0) coBMeCTHAf 1eATEJbHOCTD!

- TIOHMMAaTb U HCIIOJIB30BaTh MNPCUMYHICCTBA KOMaHI[HOﬁ u
WH/IMBHTyaJTbHOU PabOTHI;

- IPUHUMATh IEJI1 COBMECTHOH IesATeNbHOCTH, OPTaHU30BLIBATh U
KOOPJMHHUPOBATh JCUCTBUSA 1O €€ JOCTHXKCHHIO: COCTABIIAThH IUIAH
JIEUCTBUIA, paclpeneNaTh PO C y4EeTOM MHEHHUH YYaCTHUKOB
00Cy)1aTh Pe3yJIbTaThl COBMECTHOM pa0OThI;

- KOOPJAWHUPOBATh W BBITIOJTHATH PabOTy B YCIOBHUSX PEaNbHOTO,

BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOﬂCﬁCTBHH;

XPOMOCOMHOM, MYTAIlMOHHOW, 3BOJIIOLIMOHHOHN, MPOMCXOKIACHUSA
JKU3HU U YEIIOBEKA;
c(OPMHUPOBAHHOCTb YMEHHUSI PACKpPBIBaTh OCHOBOIIOJIATAIOIIHE
omoyornueckne 3akoHbl u 3akoHoMepHocTH (I'. Menmens, T.
Moprana, H.M. BaBmmosa, O. I'ekkens, ®. Mromrepa, K. bapa),
IPaHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

IpuOOpEeTEeHNE OIbITa NMPUMEHEHHS OCHOBHBIX METOJOB HAay4HOTO
MO3HAHUS, UCTIOJBb3YEMbIX B OMOJOTMU: HAONIOJCHHS M ONHCAHHMS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpPraHU3alliy U TPOBEICHMUS
OMOJIOTHYECKOr0 3KCIIEPUMEHTA, BBIABUKCHUS THIIOTE3, BBIABICHNUS
3aBUCHUMOCTH MEXKIy HCCIEAyEeMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIyYCHHBIX ~ PE3yJbTaToOB U  (OpPMYyIMpPOBaHUS BBIBOAOB C
UCIIOJIB30BAHUEM HAYUYHBIX IIOHATHH, TCOPUI U 3aKOHOB;
c(OPMHUPOBAHHOCTh YMEHHsI MPUMEHSTh MOJTy4YCHHBIC 3HAHUS IS
00BbsICHEHUsI OMOJIOTHUECKUX MPOLECCOB U SIBICHUH, JUIsI IPUHATHSA
IIPAKTUYECKUX PELICHUWM B IIOBCEJIHEBHOW JKU3HU C LEJIbIO
oOecriedeHus1 0€30MaCHOCTH  CBOETO  370POBbSI M 310POBbS
OKPY’KaroIUX JIIOJCH, COOIIOIEHHS 3/J0POBOT0 00pa3a KU3HH, HOPM
rpaMOTHOTO TIOBEJIEHUS B OKPYXaIoIIEe NPUPOJHON Cpeje;
[OHUMaHWE  HEOOXOAMMOCTH  HCIIOJNB30BAHUSI  JIOCTHXKEHUH
COBpEeMEHHOH OHOJOrMM M OWOTEXHOJIOTHH JJIsi PaldOHAIBHOTO

IPpUPOAOIIOTIB30BAHU.

MK

[oxroraBnuBarb
peareHTbl, MaTepHaibl
u pacTBOPHI,

1.3.

B yacTi TPyA0BOro BOCIMTAHMSA:
- TOTOBHOCTH K AKTHUBHOM JIE€ATEIBLHOCTH TEXHOIOTMYECKON U
COLMAILHOM COCOOHOCTH

HaIlpaBJICHHOCTH, WHUOHUUPOBATD,

IJTAHUPOBATH U CAMOCTOATEIIBHO BBITIOJIHATE TAKYIO ACATCIIBHOCTD,

c(hopMHUPOBAHHOCTH YMEHHUS packpbIBaTh coJiep>KaHue
OCHOBOIIOJIATAOIINX OMOJIOTHYECKUX TEPMHUHOB U MTOHSTHN: KU3Hb,
KJIETKA, TKaHb, OpraH, OpPraHu3M, BHUJI, MOIYJSALHUS, IKOCHCTEMA,

ouorenos, buochepa; metadbom3M (0OMEH BEIIECTB U ITPEBPAIIICHHE




HEOOXOUMBIE
AHAJIN3A.

IS

- HHTEPEC K Pa3INYHBIM chepam npodeccnoHaTbHON AeATETbHOCTH,
OsBnagenue
NCUCTBUSIMU:

YHUBEPCATHHBIME ~ YYeOHBIMH  ITO3HABATEIbHBIMH
a) 0a3oBbIe JJOTHYEeCKHe AelicTBHUSI:

- CaMOCTOSITENIEHO (hOPMYITHPOBATh M aKTyaTH3UPOBATh MPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OTIPEAETIATH e IeATENIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUHI
UX JOCTHKCHUS;

0) 6a30BbIE HCCIeA0BATENbCKHE TeHCTBHA:

- aHATM3UPOBAThH MMOYICHHBIEC B XO/IE PEIICHUS 3a/Ja4H Pe3yIbTaTHhI,
KPUTUYCCKHU OLCHHUBATL HUX JOCTOBEPHOCTb, MNPOTHO3UPOBATH
M3MEHEHHNE B HOBBIX YCIOBUSIX;

- BbIABUI'aTb HOBBIC HJCH, MPEAJIaraTb OPpUIrMHaJIbHBIC MOAXOABI U
peleHwus;

B 061acTH 3K0I0rHYECKOr0 BOCTIMTAHMSA:

- cOPMUPOBAHHOCTh OJKOJIOTUYECKOW KYJNbTYphl, MOHUMaHHE
BIUSHHSI COLMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHHUE
NPUPOJHOW W COUMANBHOW Cpelbl, OCO3HAaHHE TIO0O0ATBEHOTO
XapakTepa dKOJOTHUECKUX MPo0dIieMm;

- IJIJAHUPOBAHKE U OCYIIECTBICHHE JIECTBUI B OKPYXKArOIIeh cpee
Ha OCHOBE 3HAHUS LIeJIeH YCTOHYUBOTO pa3BUTHsI YETIOBEYECTRA,
aKTUBHOE HETIPUSTHE ACWCTBUH, MPUHOCAIINX Bpell OKpPY Karomei
cpere;

- YMCHUC ITPOTrHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTHYECKUC
MOCIIEACTBUS TIPEIPUHAMAEMBIX JEHCTBHIA, IPEAOTBPAIIATh HX.

9HEpPIuu), ToMeocTa3 (camoperymauusi), OuocuHTe3 Oeka,
CTPYKTypHas ~OpraHH3alHs JKHBBIX CHCTEM, JUCKPETHOCTb,
CaMOpETYJISALHS, CaMOBOCIIPOU3BE/ICHHE (perpomykuusi),

HACJIE/ICTBEHHOCTh, W3MEHYHBOCTH, IHEPrO3aBHCHMOCTb, POCT H
pa3BUTHE, YPOBHEBAs OpraHU3aINs;
c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIIOJIATAFOIINE
Omoyornueckne 3akoHBI H 3akoHoMepHocTH (I'. Menmens, T.
Moprana, H.. BaBunosa, 2. I'ekkens, @. Mromnepa, K. bapa),
TPaHUIIBI UX TPAMEHUMOCTH K YKMBBIM CHCTEMAaM;

MIPUOOpPETEHNE ONbITa PUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJOTHMU: HAONIOJCHUS M ONHCAHHS
JKUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUW; OPTaHU3AINA U TIPOBEACHUS
OMOJIOTMUECKOr0 SKCICPUMEHTA, BBIIBHIKECHUS THIIOTE3, BBISBICHUS
3aBUCHMOCTH MEXKIY HCCICAYEMbIMUA BEIMYMHAMHU, OOBICHCHHUS
MOJIyY€HHBIX ~ PE3yNbTaTOB W (POPMYJIHMPOBAHHA BBIBOJIOB C
UCIIOJIB30BAaHUEM HAYUYHBIX IIOHATHH, TCOPUI U 3aKOHOB;
c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTH IMOJYYCHHBIC 3HAHUS IS
00BSICHEHHS OMOJIOTMUSCKUX MPOIECCOB U SIBIICHUH, IS IPUHSATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEJIHEBHOM KHU3HU C LEJbIO
oOecrieueHus 0E30MACHOCTH CBOETO 3I0POBbSI W 3JI0POBBS
OKPY’KaIOIIUX JIIOJICH, COOII0IEHUSI 3J0POBOTO 00pa3a JKU3HH, HOPM
rPaMOTHOTO TIOBEACHUS B OKpYXAloMIel NPUPOIAHON cpeje;
[MOHMMaHWE  HEOOXOJMMOCTH  WCIOJB30BAHHUS  JIOCTHIKEHHMA
COBPEMEHHOW OMOJIOTMM M OWOTEXHOJIOTMU JUIS PAlMOHATIBHOIO

IPpUPOAOITIOTIB30BaAHUH.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrpaMMBbl THCIUTLIAHBI 72

B T.4.

OcHOBHOE coepKaHue 12

BT. 4..

TeopeTudeckoe 00ydeHue 40
B T.4. MPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COICPIKaHUE 2

MPAKTUYECKHUE 3aHATHS 26
B T.4. MPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COICPIKaHUEC 8

nabopaToOpHbIE 3aHATHUS 4
B T.4. MPO(eCCUOHATBLHO-OPUEHTUPOBAHHOE COCPKAHUE 2

IIpome:xxyTouHasi arTecTanus (3a4er) 2

11



2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHOHAJIBLHO-

B 1.4. B popme

HaumenoBanue . Oo0bem . | dopmMupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBIE H NPAKTHYECKHE 3aHATHS, IPUKJIAJHOH MOAYJ/Ib NPaKTHYeCKOM
pa3/iesioB M TeM (npu Haam) 4acoB HOATOTOBKE KOMIIeTeHIIUH
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJILHAS €IMHHUIIA }KUBOT'0 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 02
buogorus kak Teoperuueckoe o0yueHue: 2
nayka. O6mast | Coppemennble 0Tpaciu GHOTOrMYECKUX 3HaHMiT. CBA3b GHOIOTHH C JAPYTHMH HAYKAMH:
XapaKTEePUCTHK  |Gpoxumust, Onodusnka, OMoHuKa, reHoreorpadus u ap. Poias u mecto Ouosnoruu B
a JKU3HU (GopMHpPOBAHNN COBPEMEHHON HAYyYHOM KapTHHBI MUPA. Y POBHU OPraHU3aLIUH KUBOU
matepun. OOMIas XapaKTepUCTHUKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMUYECCKHI COCTaB
KJIETOK
Tema 1.2. OcHoBHOE co/lep:KaHue 6 OK 01
CTpyKTypHO- Teoperuueckoe od0yueHue: 2 OK 02
¢ynxkuuonanbn | Kierounas teopust (T. [lIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHHSI OK 04
asl OpraHu3anus | COBPEMEHHOM KJIETOYHOU TeOpUH. THUIIBI KIIETOYHON OpraHU3aluu: IPOKAPUOTUIECKUN U
KJIETOK sykapuoTHueckuil. OHOKJIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue
MpoKapuoTHYecKoil kinetku. CTpoeHne sykapuoTuueckoil kinetku. Hekierounsle hopmbl
KU3HU (BUpPYCHI, OakTepuodaru)
JlabopaTopHble 3aHATHSA: 2
[IproGpereHue onbITa MPUMEHEHUSI TEXHUKH MUKPOCKOITMPOBAHUS IIPU BHIIOJIHEHUH
1a00paTOpHBIX PaboT:
JIaGoparopHas padota Nel. «CtpoeHue kiieTku (pacTeHus, ;)KUBOTHBIE, TPHUObI) U
KJICTOYHBIE BKIIIOUEHHUS (Kpaxmail, KApOTHHOUIbI, XJIOPOIJIACThI, XPOMOILIACTHI )»
[ToaroroBka MUKponpenapaToB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISIBICHUE
pasnuyMii MeX1y U3y4yaeMbIMH 00beKTaMH, (HOpPMYIHPOBAHKE BHIBOIOB
IpakTHyecKne 3aHATHS: 2
ITpakTuyeckas pabora Nel. «BupycHble u 6akTepuaibHbIe 3a00I€BAaHUS. 2

BI/IPYCHBIC n GaKTepI/IaHLHLIC 3a00JIeBaHUs. O6I_I_[I/IC MPUHIUIIBI UCTI0JIb30BAHU
JICKApCTBCHHBIX BCHICCTB. OcobeHHOCTH NMPUMCHCHUA AHTHOMOTHKOB. HpCI[CTaBJ'IeHI/Ie
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YCTHBIX COOGH.[GHI/Iﬁ C Hpe3eHTauHeﬁ, MOATOTOBJICHHBIX ITO NICPCYHIO HCTOYHUKOB,
PCKOMCHAOBAHHBIX IMPCIIOAaBaTCIICM

Tema 1.3. OcHOBHOE coep:KaHHe 6 OK 01
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK 02
¢yHkuHOHAIBH | XpomocomHas Teopus T. Moprana. CTpoeHHe XpoMOcOM. XPOMOCOMHBIH HabOp KIETOK,
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaITOUAHBIA U TUTIJIOWIHBIN HA0Op.
HacaeACTBEHHOC | HyknenHoBwie kucinothl: JIHK, PHK HaxoxneHue B kiieTke, UX CTpoeHHEe U (YHKIIUH.
™ MaTtpuyHble IPOLECCHl B KJIETKE: peIInKalus, OMOCUHTe3 Oelka, pernaparms.
T'eneTnyeckuii KOa U €ro CBOMCTBA
IIpakTHYeckue 3aHATHSA: 4
[IpakTuueckas padota No2. «Pemienue 3aa4 Ha onpeiesieHre MOCIeI0BaTeIbHOCTH 2
HYKJIEOTHI0B»
[TpakTuueckas paborta Ne3. «Perienne 3a1a4 Ha onpeesieHUe MOCIeI0BATSIIbHOCTH 2
aMUHOKHCIIOT B MOJIEKYJIE OeIKay.
Pewrenue 3aau Ha onpeeneHue Nocaeq0BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B
HOPME U B Clly4ae U3MEHEHHUs OCcIeA0BaTeIbHOCTU HyKiIeoTu10B JIHK
Tema 1.4. OcHoOBHOE coepKaHue 2 OK 02
O0Omen BemectB | Teopernueckoe o0yueHme: 2
W npeBpameHne | [Jonstre MeTaboanu3M. ACCUMUIISALIUS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTaboIM3Ma.
JHEPrum B Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U TeTepoTPOdHBIH, a3pOOHBIN U aHAIPOOHBIM.
KJIETKE [Tnactuueckuit oOMeH. doTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE coep:kaHue 2 OK 02
Ku3HeHHbIH TeopeTnueckoe o0yueHue: 2 OK 04
IUKJT KIICTKH. KieTounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuy U NpOUCXOASIIUE MPOLIECCHI.
Muto3. Meiio3 buonornueckoe 3HaueHre MuTOo3a. Melos u ero craguu. IloBegenue XxpoMocoM B
Mmeriose. Kpoccunrosep. bruonornuecknii cmbicn meiios3a
Pazgen 2. Ctpoenne u GyHKUMH OPraHu3Ma 20
OcHoBHOE coepKaHue 2 OK 02
Teoperuueckoe od0yueHue: 2 OK 04
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Tema 2.1.

MHOTOKJIETOUHBIC OpTraHHU3MBI. Bzanmocss3s OpTraHOB U CUCTCMBI OPraHOB B

Crpoenne MHOT'OKJIETOYHOM opranusme. ['oMeocTas opranusma u ero nojaepkKaHue B IpoLecce
OpraHu3Ma KHU3HEJEATEIIbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue OK 02
DopmbI TeopeTnueckoe o0yueHue:
Pa3sMHOKCHHUS @opMBbI pa3MHOKEHHUS OpraHu3MoB. becrnosioe u nojaoBoe pa3MHokeHHue. Buabl
OpraHusMoB 6ecrnionoro pasmHoxkeHus. [lonosoe pazmHoxenue. ['amerorenes y >kuBOTHBIX.

Cnepmarorenes u ooreHe3. CTpoeHue NoJ0BbIX Ki1eToK. OmIo10TBOpEeHNE
Tema 2.3. OcHoOBHOE coep:KaHue OK 02
Onrtorene3’ Teopernueckoe o0ydeHue: OK 04
pacTeHui, NunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €TI0 CTaAH.
KMBOTHBIX H [MoctamOpronansHbIi iepuo. CTagun MOCTIMOPHOHAIBHOTO PA3BUTHS Y KHUBOTHBIX U
Y€JI0BCKA yenoseka. [IpsMoe u Henpsimoe pazBuTHE. bHOIOrMYeckoe CTapeHre U CMEPTh.

OmnTOreHes pacreHui
Tema 2.4. OcHoBHOE co/lep:KaHue OK 02
3akonomepHocT | Teopernueckoe o0yueHme: OK 04
H HACIEeAOBAHMA | OCHOBHBIC OHITHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30oBaHMsI raMeT. 3aKoHbI .

Mewnzens (MOHOTUOPUTHOE U TOTUTUOPHUIHOE CKpelrBaHue). BzanmozeiicTBie reHoB

IIpakTHyeckue 3aHATHA:

[IpakTuueckas padorta Ne4. «Pemienue 3aau Ha onpeziesieHue BEpOSITHOCTU

BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, AUTUOPUTHOM CKpEIIMBAHUI

Pemenue 3aia4 Ha onpesiesieHne BEpOSATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX

MPU3HAKOB TIPU MOHO-, TUTHOPUIHOM CKPEIIMBAHUH, COCTABICHNE TeHOTUITHYECKHIX

CXEM CKpEIINBaHUs

ITpakTryeckas pabota Ne5. «Pemenue 3aau Ha onpeieIeHne BEPOSITHOCTU

BO3HHUKHOBEHHUS HACJIECTBEHHBIX MPU3HAKOB MPH MOJIUTHOPUTHOM U aHAIM3UPYIOIIEM

CKpEIIUBAaHUM

Pemenue 3aa4 Ha onpe/iesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX

MIPU3HAKOB IPU MOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPEUIMBAaHUH, COCTABIECHUE

TeHOTUITUYECKUX CXEM CKpEIIMBaHU

OcHoBHOE coep:KaHue OK 01
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Tema 2.5. TeopeTnueckoe o0yueHue: 2 OK 02
CuenienHnoe 3akounl T. MopraHa. CuenieHHOe HaclIeJ0BaHKUE I'eHOB, HapylHIeHUEC CHEIICHUS.
HacCJI€10BAaHHE HacnenoBanue npusHakoB, CHEIMJIEHHBIX C IOJIOM
NpU3HAKOB IIpakTHYecKkne 3aHATHS: 2

IIpakTrnueckas pabora Neb6. «Pemenue 3ajau Npyu CLEIUIEHHOM Hacle0BaHUM 2

Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX

IIPU3HAKOB IIPU CLEIUICHHOM HACJIEN0BaHUHU, COCTABICHUE FEHOTUIINYECKUX CXEM

CKPEILHUBAHHUS
Tema 2.6. OcHoBHOE coJiepKaHue 4 OK 01
3axonomepHocT | Teoperuyeckoe o0yueHue: 2 OK 02
" N3meHunBOCTh NIPU3HAKOB. BU/Ibl N3MEHYMBOCTHU: HACJIEICTBEHHAs U HEHACIIE/ICTBEHHAS. OK 04
H3MEHYHBOCTH | 33K0H rOMOJIOTMUYECKUX PAJIOB B HacaeacTBeHHOM usmenunsoctu (H.W. BaBunos).

MyTtannoHHasi TeOpUst U3MEHUYMBOCTH. BUJIbI MyTallil U IPUUUHBI KX BOSHUKHOBEHMS.

Kapuortun yenoseka. Hacneacrsennslie 3a0o1eBaHus yeiaoBeka. ['€eHHbIE 1 XPOMOCOMHBIE

0o0Jie3HM YenoBeKa. bone3Hnu ¢ Hacne1CTBEHHOM MPpepacioyloKeHHOCThI0. 3HAUCHHE

MEIULUHCKON T'€HeTHKH B MIPEJOTBPALLICHUH U JICYEHUU T'eHEeTUYECKUX 3a00JIeBaHUM

4eJI0BEKa

IIpakTHYeckune 3aHATHSA: 2

[TpakTryeckas pabora Ne7. «Pemenue 3a1a4y Ha onpeielieHnue TUIIA MyTallun» 2

Pemenue 3aa4 Ha onpe/esieHne THUIa MyTalluK [IPH Nepeiaye HacaeACTBEHHbIX

MIPU3HAKOB, COCTaBJICHUE FTEHOTUITUYECKUX CXEM CKpEIIMBaHU
Paznen 3. Teopusi 3Boj1Iounu 8
Tema 3.1. OcHoBHOE coep:kaHue 2 OK 02
Bosnuknosenue | I[IpakTuyeckue 3aHATHS: 2 OK 04
U pasBuTHe ITpakTrnyeckas pabora Ne8. «Omnpenenenne OCHOBHBIX CTaMi Pa3BUTHSA OPraHUYECKOTO 2
JKM3HHM HA MHpa»
3emure.

Hpe,Z[CTaBJ'IeHI/IC YCTHOT'O COOGIJ_ICHI/I}I W JICHTBI BpDEMCHH 11O OCHOBHBIM 3TallaM
BO3HUKHOBCHUA U PA3BUTHUA )KUBOTHOT'O U PACTUTCIIBHOI'O MHUpPaA, TOATOTOBJICHHBIX I1O
MNEPEYHIO UCTOYHHUKOB, PEKOMCHAOBAHHBIX ITPEIIOAaBaTCICEM
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I'unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS JKU3HU Ha 3emiie. [losiBiaeHNe epBhIX KIETOK U UX
spomtonud. [Ipokapuotsl u 3ykapuoTsl. [IpoucxoxkaeHue MHOTOKIIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHME OCHOBHBIX LIAPCTB 3YKAPHUOT.

Tema 3.2. OcHoBHOE coep:kaHue 2 OK 02
Hcropus TeopeTnueckoe odydeHme: 2 OK 04
3BOJTIOIHMOHHOIO | [Tepsrie sBomonmonnbie konuenuuu (JK.b. Jlamapk, XK. JI. broddon). DBomonronnas
Y4eHHUSsl. teopus Y. JlapeuHa. CuHTETHYECKAs TEOPHS BOJIIOIUU U €€ OCHOBHBIE TIOJI0KECHMUS.
Tema 3.3. OcHoBHOE coep:KaHue 2 OK 02
Muxpossomonu | TeopeTudeckoe o0ydeHue: 2 OK 04
sl MuxposBontouus. [lonmynsuus Kak 3JieMeHTapHas eIMHULIA SBOIOIUU. [ eHeTnueckue
Maxkpo3BoJIouM | 0cHOBEI YBOJIIOLHUH. DnieMeHTapHbIe PaKkTOPhI IBONMIONKU. EcTecTBeHHBIN 0TOOD —
sl HaNPaBIIIOMUN (hakTop dBOONHHA. BunooOpa3oBanue Kak pe3yabTaT MEKPOIBOJIIOIIHH.

MakponsBosntonus. DopMbl 1 OCHOBHBIE HarpaBieHus: MakposBosttonuu (A.H. Cesepiios).

[Tyt noctrmxkeHus duonorudeckoro mporpecca. Coxpanenue ouopasHoodpasus Ha

3emue.
Tema 3.4. OcHoOBHOE co/lep:KaHue 2 OK 02
Ipoucxoxnenune | Teoperuueckoe o0yyeHue: 2 OK 04
Y€I0BE€KA — AHTpONoJIOTHs — HayKa O yejoBeke. CucTteMaTH4ecKoe MojoxKeHne yenoBeka. CXoAacTBO
AHTPOIIOT€HE3 Y OTJINYMS YEJIOBEKa C )KMBOTHBIMU. OCHOBHBIE CTaJMHM aHTPOIOTE€HE3a. DBOIIOLUA

COBPEMEHHOT0 YEJIOBEKA.

UYenoBeuyeckue pachkl M MX €IMHCTBO. BpeMs u myTH pacceneHus 4esIoBeKa M0 IJIaHEeTe.

[TpucrnocoOaeHHOCTh YeToBEKa K Pa3HbIM YCIOBUSIM CPEIbI
Pasnen 4. Dxosorus 16
Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01
Jxosornvyeckue | Teoperuueckoe ooydyeHue: 2 OK 02
¢dakTopbI u Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAs, TOYBEHHAS, OK 07
CPEAbI KM3HU BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpell 0OUTaHHsI OPTraHU3MOB.

[IpucnocoOneHust OpraHu3MoB K KHU3HU B pa3HbIX cpenax. [[oHsATHEe 3KOTOrH4ecKoro

dakropa. Knaccuduxkarus sxonornyeckux axropos. [Ipasmino munumyma FO. JIubuxa.

3akoH TonepantHoctu B. lllendopna

OcHoBHOE coep:KaHue 4 OK 01
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Tema 4.2. Teopernueckoe o0yueHue: OK 02
HOHyHﬂHHH, DKoJjiornueckas XapakTCpUCTHKA BUJIA U MOIYJIALNH. DKOJIOTHYECKAs] HUIIIA BUJA. OK 07
cooduiecTBa, DKOJIOTUYECKUE XapaKTCpUCTUKU MOIYIIALNH. Coo011iecTBa 1 3KOCHCTEMBI. BHOLIEHO3 1 K 1.2
IKOCHCTEMBI ero cTpykrypa. CBsi3u MeX1y opranu3mMaMu B Ouonenose. CTpyKTypHbIe KOMIIOHEHTHI MK 1.3

9KOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, PeyLIeHThl. KpyroBopoT BelecTB U MOTOK

SHEpruu B 3kocucrteMe. Tpopuueckue ypoBHU

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lePKAHME PAKTHYECKOI0 3aHATHS:

Tpoduueckue nenu u ceru. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBl. buomacca u

HIPOAYKIMS. DKOJOIMUECKUE MUPaMU/Ibl Yncell, buomaccsl U sHepruu. [IpaBuio

MUPaMU/Ibl SHEPTHH.

IIpakTuyeckas padora Ne9. «Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN

I10 TIEPEHOCY BEILLECTBA U SHEPTUU B IKOCUCTEMAX C COCTABJIEHUE TPOPUUECKUX Leneil u

nupamMui OMOMacchl U SHEPTUUY.
Tema 4.3. OcHoBHOe coep:kaHue OK 01
Buocdepa - Teopernueckoe o0yueHune: OK 02
riaodanbHast buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uocdepe B Tpynax OK 07
Ikogormyeckast | B.M. Bepuaackoro. O6nactu 6uocdepsl 1 ee KOMIIOHEHTHI. JK1Boe BemiecTBo ouochepsl
CuCTEMAa U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocepbl. OcobeHHOCTH GHochephl Kak ri1o0anbHOMI

sKocucTeMsl. [luHaMudeckoe paBHoBecue B 6nocdepe. KpyroBopoTs! BelecTs 1

OMOreoXuMHUEcKHne HUKIIbL. [ 100anbHbIe 3KOI0THYecKre MPoOIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue OK 01
Buusinue Teopernueckoe o0yueHue: OK 02
AHTPONMOrE€HHBIX | AHTpONOreHHbIE BO3ACHCTBUS Ha Ouocdepy. 3arpsi3HeHUs: Kak BUJI aHTPOIIOT€HHOTO OK 04
¢akropos Ha BO3/I€WCTBUS. AHTPONOTI€HHBIE BO3/IeHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha OK 07
ouocepy runpochepy. BosaelictBus Ha nurocdepy. AHTPOIIOreHHbIE BO3AECHCTBUS HA 1K 1.2

MK 1.3

OnoTHYeCcKre coo0IIecTBa. YTIyOIeHHO U3Y4al0TCs OTXO/bI, CBSI3aHHBIE CO
cnenuanbHOCThIO 18.02.12 TexHonorust aHaIMTHYECKOTO KOHTPOJIS XUMUYECKUX
COCTUHECHUH.

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

[TpakTuueckas padora Nel0. «OTX01bI MPOU3BOICTBAY»
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Ha ocHoBe ¢enepanbHOro Ki1accu(puKaoHHOT0 KaTajuora 0TX0I0B ONPEAesATh KJIace
OIAaCHOCTH OTXOJIOB; arperaTHOe COCTOSHUE U (PU3NYECKYIO (OPMY OTXOJIOB,
oOpa3yromuxcst Ha pabodyem MecTe / Ha dTanax Mpou3BOJICTBA, CBSI3aHHBIC CO
cnenuanbHOCThIO 18.02.12 TexHOI0rus aHATUTHYECKOT0 KOHTPOJIS XUMHUUECKHUX
COCTUHEHUM.

Tema 4.5.
Bausinue
COIMAJIBHO-
IKOJOTHYECKHX
¢daxTopoB Ha
310pOBbeE
YeJl0BeKa

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

N

3110poBbe U ero cocrapistomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE
Ha opraHu3M yenoBeka. [Ipobiema TeXHOTeHHBIX BO3ICHCTBHI Ha 30POBbE YEIIOBEKA
(371eKTpOMarHuTHBIE OIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJUalys U T.I1.).
Ananranus opraHu3zMa 4ejoBeka K (pakropaM okpyxaromiei cpenbl. [IpuHIumsI
(dbopmupoBaHus 310poBbecOeperaroniero nosegeHus. Ousnueckasi akTUBHOCTb U
3J0POBLE. brnoxnmmueckue acreKThl pallMOHAJIbHOI'O IMMTAHUA

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOC CoI€pKaHuEe naﬁopaTopﬂoro 3aHATHUA:

JlaboparopHast pabota Ne2 Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OBnazieHue METOIaMH OTPEACIICHUsI IoKa3aTeell yMCTBEHHOM paboTOCIOCOOHOCTH,
00BSICHEHUE MOJIyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
UCIIOJIb30BaHUEM HAYUHBIX MTOHSATHIA, TEOPHI U 3aKOHOB

2. JlaGopatopHas pabota «BnusHue abuorndeckux (pakTopoB Ha YeaoBeKa (HU3KUE

Y BBICOKHE TEMITEPATYPHI)»

N3y4yeHne MexaHNU3MOB aJanTaliy OpraHn3Ma 4eJOoBeKa K HU3KHM M BEICOKHM
TeMIIepaTypaM u 00bSICHEHHUE MOTyYEHHBIX PE3YJIbTaTOB U (JOPMYIHPOBAHHE BHIBOJIOB
(MMCHMEHHO) ¢ MCMOIh30BAaHUEM HAYYHBIX IOHATHH, TEOPUH U 3aKOHOB

B kauecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTD UCIIONb30BATh YCIOBUS
OCYILECTBICHHS MTPO(ECCHOHAIBHON AEATENbHOCTHU: IIIyM, TEMIIEpaTypa, pusnueckas
Harpyska u T.JI.

OK 02
OK 04
OK 07
IIK 1.2
MK 1.3

IIpogeccrnoHaIbLHO-OPHMEHTUPOBAHHOE COJAEPKAHUE (COAepKaHUe TPUKJIATHOTO MOAYJIS)

Paznen 5. buoJiorus B ;KU3HU

Tema 5.1.
BuorexHosorumn

OcHoBHOE coaep:xaHue

o

Teopeanecxoe CoaAcpKaHue:

OK 01
OK 02
OK 04
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B "KU3HH buorexHonorus kak Hayka v Ipou3BoACTBO. OCHOBHBIE HAIPaBJIEHUSI COBPEMEHHOM 2 K 1.2
KasKI10ro ouorexunosioruu. Meroasl 6norexHosoru. OOBEKTH OMOTEXHOIOIMHA. DTHKA TIK 1.3
OMOTEXHOJIOTMYECKHX M TeHETHYECKUX dKCIepuMeHToB. [IpaBuiia nmoucka u aHamms3a
OMO0dKOJIOTHYECKON MHPOPMAITUH U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4Has JIUTEpaTypa, CpeICTBA MacCOBOI nH(popmanmu, cetb HTEpHET U apyTHe)
IIpodeccuonanbHO-OpMEHTHPOBAHHOE COlePKAHME MPAKTHYECKOr0 3aHATHUS: 2 2
[Tpaktuyeckas padora Nell. «Keiicsl Ha aHaM3 HHPOPMALIUU O HAYYHBIX TOCTHKCHUAX 2
B 00JIaCTH F€HETUYECKUX TEXHOIOTUH, KIIETOUYHON UHKEHEPUH, TUILEBbIX
OMOTEXHOJIOTUI».
3amura Keiica: pecTaBlIeHUe Pe3yIbTaTOB PeIeHUs KecOoB (BBICTYIJICHHUE C
MIPE3CHTAINECH )
Tema 5.2.1. OcHoBHOE coep:kaHue 4 OK 01
buorexHo1orun | [IpodeccnonabHO-OPHEHTHPOBAHHOE COEP/KAHNE NPAKTHYECKOI0 3AHATHS: 4 4 OK 02
B [IpakTuueckas pabora Nel2. «Keiicpl Ha aHanu3 UHGOPMALIUK O PA3BUTUU 2 2 OK 04
MPOMBIILICHHOC | 11y o \piriTeHHOM GHOTEXHOTOrHH (IO IPYIITaM)» MK 1.2
™ Pa3Butue npoMpllluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B KU3HH YellOBeKa, TOUCK 1K 1.3
U aHajau3 UHQOpMaIK U3 PA3IMYHbIX HICTOUHUKOB (Hay4Has U yueOHO-Hay4Has
JIUTeparypa, cpelicTBa MaccoBoil uHdopmaium, cetb VIHTepHeT u apyrue)
[TpakTryeckas pabora Nel3. «3amura keticay 2 2
IIpencraBieHne pe3ynbTaToOB pelleHNs KeHCoB (BBICTYIUICHUE C MTPEe3eHTaIei)
IIpomexyTouna 2
Al aTTecTalus JuddepeHurpoBaHHbIif 3a4eT
M0 AUCHMIIHHE
Bcero: 72 12
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3. YcioBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILIHHBI
3.1. TpeboBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 10

Jnst  peanuzami  IPOrpaMMbl  TUCHUILIAHBI  TPEIYCMOTPEHBI  CIEAYIONIME CIeIHUaTbHbBIE
MOMEIIEHUS: yueOHbIN KaOHEeT «XUMHH U OMOJIOTHI.

Kabuner «Xumuu u OHOJIIOTHH», OCHAIIEH B COOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBarenbHOI
nporpammbl 1o cnenuaibHocTH  18.02.12 TexHOMOTHS aHAJIMTUYECKOTO KOHTPOJISI XHUMHUYECKHX
COCTUHEHUN.

3.2. UndopmarmornHoe obecrnieueHne 00yueHus

Jns peanuzanil mporpaMMbl  OMOIMOTeuHBI (hOHA 00pa3oBaTeNbHON OpraHU3alUd HMEET
neyaTHbIE M DJICKTPOHHBIC 00pa3oBaTelbHbIE M WH(POPMAIOHHBIE PECYPCHI, PEKOMEHIOBAHHBIC IS
UCTIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECCe, HE CTapIIIe MSATH JIET C MOMEHTA U3JaHHUS.

OcHoBHbIE MeYaTHbIE U3JaAHUSA

1. Buonorus mns npodeccrii U CeUualbHOCTeH TEXHHYECKOTO B €CTECTBEHHO-HAYYHOTO MPOQUIICH:
Y4eOHHK JJI CTYA. YUpeKIeHU cpea. mpod. oopa3oBanus / B. M. Koncrantunos, A. I'. Pe3aHnos,
O. E. ®aneesa; nmox pen. B. M. KoncrantunoBa. — 10-e¢ u3x., crep. — M.: OGpa3oBarenbHO-
W3/1aTeNbCKUH IIEHTp «Akanemusi», 2022. — 336 c.

2. buomorus. 10-11 xnacc (yriryOneHHBIH ypOBEHB): YU€OHUK ISl CpeHero o0Iiero oopa3oBanus /
B. H. Speirua [ gp.]; mox oOmieit pemaknumein B. H. Speirmna. — 2-e m3a. — Mocksa:
Nz narensctBo FOpaiit, 2022.

3. EcrectBo3nanue. bBuonorus: yuyeOHUK JUIS CTYA. YUpexacHuil cpen. mpod. obpazoBanus [/
JLA Ilapmytuna. — 4-e wu3g.,, crep. — MockBa: OO0pa3oBaTebHO-U3AATEIBCKUN  IEHTP
«Axagemus», 2023. — 352 c.

JlonoJIHUTeIbHbIEe HCTOYHUKH

1. buonorus: yueOHUK ISl CTyA. YYpeKAeHUH cpen. mnpod. obpazoBanms / H.B. YeOslmes,
['I"TpuneBa, I'.C.I'y3ukoBa u np.; mox pen. H.B.UeGwimeBa. — 12-e u3n., crep. — M.:
W3natenbckuii meHTp «Axanemusi», 2017. — 448 c.

2. Teiinop H. buonorus: B 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Comnepa ; nep. 3-ro
anm. u3a. — 14-e uzn. —M. : Jlabopatopus 3Hanui, 2022 — 454 c.

DJIeKTPOHHBIE U3TaHUS
1. buonorus. 10-11 xnacc (yriyOiaeHHbIH ypOBeHb): yUeOHUK 7Sl CpeHEro odIero oopasoBanus /

B. H. Sperun [m ap.]; mox obmeit pemaknmerd B. H. SperruHa. — 2-¢ w3g. — Mocksa:
UznatensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocsemenue). — ISBN 978-5-534-15630-
0. — Texkcr: oanekrponHbli // OOpazoBarenbHas 1uiarpopma HOpait [caiir]. — URL:

https://urait.ru/bcode/509241

2. OOyxos, /JI. K. buonorus: kjIeTku u TKaHU: y4eOHOE TTOCOOHe TSl CPEAHETO MPOPECCHOHATBHOTO
obpaszoBanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e uzf., nepepad. u gon. — Mocksa:
WznatenberBo FOpaiit, 2022. — 358 ¢. — (IIpodeccuonansroe odpazoBanue). — ISBN 978-5-
534-07499-4. — TexkcT: anexkTpoHHsbIi // OOpa3oBatenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yueOHUK M IPaKTUKYM JUI CpeiHero npodeccronanbHoro oopasosanus / B. H. Spsirun
[u 1p.]; mon penakuueit B. H. Speiruna. — 2-e n3n. — Mocksa: UznarensctBo FOpaiit, 2022, —
378 c¢. — (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-09603-3. — Tekcrt:
AIEKTPOHHBIN // O6pa3zoBaTenpHas mnatgpopma  FOpait [caiiT]. — URL:
https://urait.ru/bcode/489661
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4. KoHTpOJIb M OLIeHKA pe3yJIbTATOB 0CBOEHUs 00111e00pa30BaTeIbHOM JUCIUTIIUHBI

KoHTpoJib 1 olleHKa pe3ylbTaTOB OCBOEHHUS 00111€00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3
TUCIUIIIMHAPHBIE PE3YNbTaThl, HAaNpaBleHHbIE Ha (opmupoBaHHEe OOMUX W MPOPECCHOHATHHBIX
KOMTIETSHIIUI M0 pa3/ieiaM U TeMaM COAepKaHUs y9eOHOTo MaTepHana.
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Oomasn Pa3znea/Tema T oneHoOYHBIX MEePONPUATHH
KOMIIeTeH
Paznen 1. Knerka —
CTPYKTYPHO-
(pyHKUIHMOHAJILHAS eINHUIA
“KMBOT'Q
OK 02 Tema 1.1. 3anonHeHne TabIHIIbI ¢ OTMCAaHHEM
Buosorus kak Hayka. OGmas METOJIOB MUKPOCKOITUPOBAHUS C X
XapaKTePUCTUKA SKU3HH JIOCTOMHCTBaMU U HEJOCTAaTKaMH.
3anonHeHue Taduibl «BKi1ag ydeHbIX
B pa3BUTHE OMOJIOTUM
3anonHeHue CPaBHUTEIHHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI 5KUBOT'O U HE
KHUBOTO
OK 01 Tema 1.2. OneHuBaemasi IMCKYyCCHs IO BOIIpOcam
OK 02 CTpyKTYpHO-(pYHKIIMOHAIbHAS | JICKIHH
OK 04 OpTaHM3ALHS KIETOK Pa3paboTka MEHTaIBHON KapTHI 110
KJIaCCHU(PUKALUU KJIETOK U UX CTPOCHUIO
Ha TIPO- ¥ IYKAPUOTUYECKUX U TIO
apcTBaM B MUHU TPYIIax
Brinonaenue u 3amuTa J1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOUYHBIC
BKJIFOUCHUS (Kpaxmall, KApOTUHOH/IBI,
XJIOPOIUTACTHI, XPOMOILIACTHI )
[Ipaktrueckoe 3ansitue. [Ipencrasienne
YCTHBIX COOOIICHUH C Tpe3eHTallneH,
MOATOTOBJICHHBIX TIO MEPEUHIO
MCTOYHHUKOB, PEKOMEH/I0BAHHBIX
Mpeno/iaBaTesieM
OK 01 Tema 1.3. @poHTaNBHBIN 0IpoC
OK 02 CTpYKTypHO-(by'HKLII/IOHaJ'IBHLIC P8.3pa6OTKa rjioccapus
(baKTOpLI HacCJICACTBEHHOCTH Pemenne 3a1a4 Ha OIIpCACIICHHUC
MOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
M3MEHEHUS NIOCIIEI0OBATEIbHOCTH
HykseotuioB JJHK
OK 02 Tema 1.4. @poHTaANIBHBIN 0npoc
OOMeH BeIIECTB U 3anonHeHne CPaBHUTEIHHOM TaOIUIIBI
TIpeBpaIleHHe SHEPTHH B KJIeTKe | XaPAKTEPUCTHK THIIOB OOMEHa
BEILIECTB
OK 02 Tema 1.5. OO6cy>xaeHne o BoIpocam JeKIUH
OK 04 YKUu3zHeHHbIU IIMKJI KJICTKH. Pa3pa60TI<a JICHTBI BpEMCHU

Muro3. Meiio3

JKHN3HCHHOI'O IIUKJIa

Pazpnen 2. Ctpoenue u
(yHKIUHM OpraHu3Ma
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OK 02
OK 04

Tewma 2.1.
CtpoeHue opranusma

OuenuBaemasi JUCKyCCHUs

PazpaboTka MEHTaIbHON KapThI
TKAaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (pacTeHHUs], KUBOTHBIE,
YEeJIOBEK) C KPAaTKOM XapaKTepUCTUKON
ux QyHKIMiA

OK 02

Tema 2.2.
®dopMbI pa3MHOKEHUS
OpPTaHU3MOB

®poHTaTIBHBINA OITPOC

3anonHeHye TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

Tema 2.3.
OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBEKa

Pa3paboTka JeHTbl BpEMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOIEHEe3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBieHue )KU3HEHHBIX [IUKIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

Tema 2.4.
3aKOHOMEPHOCTH HACJICTIOBAHMS

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX INPHU3HAKOB IIPU
MOHO-, TU-, TOJIUTUOPUIHOM U
AHAIM3UPYIOIIEM CKPEILMBAaHUU,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEeIIBaHus

OK 01
OK 02

Tema 2.5.

CreruieHHO€e HaCIEI0OBaHNE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTaBJICHHE TEHOTHITMUECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02
OK 04

Tewma 2.6.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tecr.

Pemenue 3agau Ha onpenesieHUe TUTIA
MyTalliy IIpH Iepeaaye
HACJICACTBCHHBIX HpI/I3HaKOB,
COCTABJICHUC I'CHOTHUIITNYCCKUX CXEM
CKpEILINBaHUsI

Pa3znen 3. Teopusi 3BoJIIOLIMHA

OK 02
OK 04

Tema 3.1.
Bo3HukHOBEHME U pa3BUTHE
SKA3HU Ha 3emiie

[ToaroroBka u npeacTaBiICHUE YCTHOTO
COOOIIIEHUS U JICHTHI BpEMEHU
BO3HUKHOBEHHS M PA3BUTHS KUBOTHOTO
Y PaCTUTEIHHOTO MUPA
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OK 02 Tewma 3.2. @poHTAIBHBIN OIIPOC
OK 04 Hcropust 3BOIIOIUOHHOTO Pa3paboTka JCHTBI BpEMECHU Pa3BUTHS
YUEHHUS. SBOJIIOIIMOHHOTO YUEHHUS
OK 02 Tema 3.3. @pOHTaIBHBIN OIPOC
OK 04 Makpo3BOIIIOLHS. Pa3paboTka riuoccapusi TEPMUHOB
MuxkposBontonus
OK 02 Tema 3.4. @pOHTaIBHBIN OIPOC
OK 04 IIpoHCXOKIEHUE YETOBEKA — Pa3zpaboTka neHThl BpeMeH!
AHTPOIIOTEHES IIPOUCXOXKICHUS YeTIOBEKa
Pa3nea 4. dxosorus
OK 01 Tema 4.1. Tect 1o 3xo0ruYecKkuM GaxkTopam 1
OK 02 DKOJIOruYecKue GpaKTopsl U CpellaM KM3HH OPraHu3MOB
OK 07 CpEebl KU3HU
OK 01 Tema 4.2. CocraBneHue cxemM KpyroBopora
OK 02 [Monysws, coobIecTBa, BELIECTB, UCIOJIL3Ys MaTEpHAIbI
OK 07 3KOCUCTCMBbI JICKIIUHU
TIK 1.2 Perenne npakTHKO-OpUEHTHPOBAHHBIX
IIK'1.3 pacYeTHBIX 3aJlaHUN 110 IEPEHOCY
BEIIIECTBA U PHEPTUHU B IKOCHCTEMAX C
cocTaBlieHHE TPOPHUUECKHX Ienel u
nupaMu]; 6MoMacchl U SHEPTUU
OK 01 Tema 4.3. OnenuBaemast TUCKYCCHS
OK 02 Buocdepa - rnobanbHas Tecr
OK 07 9KOJIOTUYECKAs CHCTEMA
OK 01 Tema 4.4. Tect
OK 02 BiusiHie aHTPOTIOTreHHBIX I[Mpaktrueckas pabota “OTX0/bI
OK 04 (hakTopoB Ha Orochepy MPOU3BOJICTBA”
OK 07
MK 1.2
K 1.3
OK 02 Tema 4.5. OnenuBaemast TUCKYCCHS
OK 04 BnusiHME colMabHO- Beinonnenue nabopatopHoit paboThl Ha
OK 07 IKONOTUYECKHX (haKTOpPOB Ha BBIOOD:
K 1.2 3710pOBbE YeIOBEKa "YMcTBeHHas pabOTOCTIOCOOHOCTH",
K 1.3 "Bnusinue abuoTryeckux pakTopoB Ha
YeJioBeKa (HU3KUE U BBICOKHE
Temneparypsl)”
Pazgen S. Buosorust B :ku3HM  |3amnuTa Kelica: IpecTaBIeHUE
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )
OK 01 Tema 5.1. Brinonnenue kelica Ha aHaIU3
OK 02 BHOTEXHOIOTHH B XKH3HU “H(pOpMaIIUK 0 HAYYHBIX JTOCTH)KCHUSIX
OK 04 Ka)KJIOr0 B 00JIACTH F€HETUYCCKUX TEXHOJIOTHH,
[IK 1.2 KJIETOYHOW WH)KEHEPUH, ITUIIEBBIX
IIK 1.3 OMOTEXHOJIOTHH (110 Tpynnam),
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MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

OK 01 Tema 5.2.1. buotexHosnoruu B BrinosiHeHue keiica Ha aHAIN3

OK 02 IIPOMBIILITICHHOCTH nHbOpMAIIMU O Pa3BUTHU

OK 04 MIPOMBIIIJICHHOW OMOTEXHOIOTHH (I10
1K 1.2 rpyIIam), IpeICTaBICeHUE PE3YIbTaTOB
IIK 1.3 pelIeHus KecoB

OK 01 JuddepeHunpoBaHHbIN 3a4eT

OK 02 Brimonnenue 3amanuii qis

OK 04 g hepeHIMPOBAHHOTO 3a4eTa

OK 07
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