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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA3ZOBATEJBHOU JUCIHHUIIJIMHbI
bUOJIOI'MA

1.1 MecTo qUCHUMIIMHBI B CTPYKTYpe o0pa3oBaTtesbHoil mporpammsl CIIO:

OO0meoOpa3oBaTenibHasl AUCUUIUIMHA buonozus ABIAETCS 00s3aTeNbHON
4acThl0  0011e00pa30BaTEIbHOTO LMKJIA O0pa3oBaTeIbHOM IPOrpaMMbl B
cootBeTcTBUH ¢ PI'OC CIIO mno cnemmanpHoct 08.02.13 Mowumaosw u
IKCNIYamayusi 6HYMpPEeHHUX CAHMEXHUYECKUX YCMPOUCmMSE, KOHOUYUOHUPOBAHUS.
6030yXa U GEHMUTAYUU.

1.2 Ilesqin ¥ nIaHMPYyeMBble pe3yabTaThl 0CBOCHHUS IMCUMIINHBI:

1.2.1 Hean nucuMNJIMHbI:

Copepxxanue mporpamMmbl 00II€00pa30BaTENbHON TUCHUIUIMHBL buonozus
HAIpaBJIEHO Ha JOCTHXKEHHE pE3yJbTaTOB €€ HU3YYeHHS B COOTBETCTBUU C
tpeboBanusimu OI'OC COO ¢ yuyetoM mnpodecCHOHATBFHON HaMpaBICHHOCTH
dI'OC CIIO.

ConeprkaHue nmporpamMmbl y4eOHOW TUCHUIUIMHBI brosorust HanpaBieHo Ha
dbopMHpOBaHUE Yy CTYIAEHTOB MPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAILHON
OpraHU3allMK >KUBBIX CHUCTEM PAa3HOTO paHra Kak OCHOBBI NMPUHSTHUS PEIICHUN B
OTHOIIEHUU 00BEKTOB KUBOU MPUPOJIBI B MPOU3BOJCTBEHHBIX CUTYalIUSX.

3aiayu AUCIUIUIAHBIL:

1) copmupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOpa3usi U OCOOEHHOCTEH
KUBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MNPOTEKaHUS
OMOJIOTHYECKUX TPOIECCOB W SBJICHUM B OKpYXKaIOLIEH cpeae, LEeIOCTHOU
HAyYHOW KapTUHBI MHUpPA, B3aUMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS OMPEIECIATh JKUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH
HAOJIO/IEHUS 32 SKOCHUCTEMAaMH JIJIsl BBIABICHUSI €CTECTBEHHBIX M aHTPOIOTE€HHBIX
WU3MEHEHUH, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUI;

3) cdhopmupoBaTh HaBBIKA TPOBEACHUS MPOCTEUIIUX OHUOJOTHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEOBAaHUNA C COOJIOJEHMEM TMpaBuil 0€30MacHOro
oOpaiiieHns ¢ 00beKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHGOPMAIMIO  OHOJIOIHYECKOrOo
XapaKkTepa U3 pa3HbIX HICTOYHUKOB;

5) cdopmupoBaTh  YMEHHMsS ~ MPOTHO3UPOBATh  MOCJIEACTBUS  CBOEHU
JESTENIbHOCTH TI0 OTHOILIEHHUIO K OKPYXarollel cpee, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBATh M COOJIIOIaTh MEPhI MPOPUIAKTUKH 3a00I€BaHMUIA;

6) cdhopMHupOBaTH MOHUMAHWE 3HAYUMOCTH JOCTIKEHUN OMOJIOTHYECKON
HAYKHU U TEXHOJOTHI B MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA.



1.2.2 Ilnanupyemblie pe3yjbTAThl OCBOCHHUS 001Ie00pa3oBaTebHOM IUCHUIVIMHBI B c00TBeTCcTBUU ¢ PI'OC CIIO u Ha ocHOBe

P1rocC COO

Oco0oe 3HaYeHNEe TUCUUIUIMHA UMEET NMPpU (HOPMUPOBAHUH U Pa3BUTHH O0IIMX U npodeccroHanbubix kommnereHuit OK 01, OK 02,
OK 04, OK 07, 11K 4.1, [IK 4.2.

Konx 1 HamMeHOBaHHE

Ilnanupyemble pe3yJibTATBI OCBOCHHUS AN CIMILTHHBI

(dopmupyembIx O6mue JMCUUIIHHAPHBIE

KOMIIeTeHIUH
OK 01. BriOupaTs | B yacT TpyIoBOro BoCIMTAHMSI: - chOpPMHUPOBAHHOCTH 3HAHUH O MECTE W PO OMOJIOTHH B CHCTEME
CIocoObI pellleHus 3afau | - FOTOBHOCTb K TPYJy, OCO3HAHHME LICHHOCTH MACTePCTBA, TPY0/II00HE; HAYYHOT'O 3HaHHS;, (YHKIMOHAIBHON TI'PaMOTHOCTH 4YellOBEKa ISt
IpohecCHOHAIBHOI - TOTOBHOCTh K aKTHBHOW JIEATEIbHOCTH TEXHOJOIMYECKOW ¥  COLMAJbHOW | pelIeHUs )KU3HEHHBIX MPoOeM;
JeSITETBHOCTH] HAMpPAaBJICHHOCTH, CHOCOOHOCTh HWHHUIMHPOBATh, IUIAHMPOBAaTh KM CAMOCTOSITEJIBHO | -  COPMHUPOBAHHOCTH  yYMEHHS  PacKpbplBaTh  COJACPIKAHHUE

BBIMOJIHATH TAKYIO JAESATEIbHOCTD; OCHOBOTIOJIATAIONINX OUOJOIMYECKUX TEPMHHOB M TOHSATHI: JKU3Hb,

NIPUMEHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaAM

- HHTEpEC K Pa3IUIHbIM cepamM mpodeccHoOHATLHON NesTENbHOCTH,

OgiiajieHNe YHUBEPCAJIBHBIMH YI€OHBIMH MO3HABATEILHBIMH €l CTBHSIMU:

a) 0a30BbIe JJOTHYECKHUE AeHCTBUS:

- CaMOCTOATENIBHO (POPMYJIUPOBATh M aKTYaJIH3HPOBATH MPOOJIEMY, pacCMaTpUBATH €€
BCECTOPOHHE;

- yCTaHAaBIUBATh CYLICCTBECHHBI MpPHU3HAK
KJacCu(UKANUA U 0000IICHIS,;

- OTIPENEeISITh e EATEIbHOCTH, 32/1aBaTh MapaMeTPhl 1 KPUTEPUH UX JOCTHIKCHHUS,

- BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B pACCMATPUBAEMBIX SBIICHUSIX;

- BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJLTATOB IIENSIM,
OIICHUBATh PUCKH TIOCIIEICTBHIA JESATEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM

0) 6a30BbIE HCCIEA0BATEIBLCKHE EHCTBUS:

- BIIQJICTh HABBIKAMH YYCOHO-HCCIIEIOBATEIILCKOW U IPOCKTHOM JESITEIbHOCTH, HABBIKAMH
paspemieHus npooIeM;

- BBISIBIIATH MPHYMHHO-CICICTBCHHBIC CBSI3M U aKTyaJIM3UPOBaTh 3aJady, BBIIBUTaTh
THIIOTE3Y €€ PEIICHUsS, HaXOIUTh apTYMEHTHI JJIS JIOKA3aTeIbCTBA CBOUX YTBEPIKICHHUM,
3aJaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS;

- aHaTM3UPOBATh TOJNYYCHHBIE B XOJE PEIICHUS 3aJadd Pe3yJbTaThl, KPUTHYECKU
OIICHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh N3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTh TMEPeHOCUTh 3HAHHWS B TIO3HABATENLHYI0 M MPAKTHYECKYIO o0nacTu
KU3HECATSIILHOCTH,

- YMETh HHTETPHUPOBATh 3HAHWS U3 Pa3HBIX MMPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC UICH, TIPEIJIaraTh OpUTHHAILHBIC TIOIXO/IBI U PEIICHHS;

- CITOCOOHOCTH WX MCITOJB30BAHUS B TIO3HABATEIHHON M CONMANBEHOM MPAKTHUKE

njin  OCHOBaHUA  IJI1  CpAaBHCHMUA,

KJIETKa, TKaHb, OpPraH, OPTaHW3M, BHI, IOIYJILHUS, 3KOCHCTEMAa,
6uoneHo3, 6noctepa; merabosu3M (0OMEH BEUIECTB M MpPEBpaIICHIE
SHEpPruW), TroMeocta3 (camoperyismnus), OuocuHTEe3  Oelka,
CTPYKTYpHasT  OpraHW3allsg JKHUBBIX  CUCTEM, JUCKPETHOCTb,
caMoperyJisuus, CaMOBOCIIPOU3BEICHHE (penpomyKrms),
HaCJIeICTBEHHOCTb, W3MEHYHBOCTb, JHEPrO3aBUCUMOCTb, POCT W
pa3BUTHE, YPOBHEBAsI OpraHNU3aIINS;

- copMHPOBAaHHOCTH  yMEHHS  pacKpbIBaThb  COJCpKaHHE
OCHOBOITOJIAral0MKX OMOJOTHYECKUX TCOPHUH M THIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MYTaIlMOHHOM, 3BOJIIOLIMOHHOW, TMPOUCXOXKICHUS
JKI3HH U YeJIOBEKa,;

- chOpMHPOBAaHHOCTh YMEHHSA pPACKpPHIBATH OCHOBOIIOJIATAIOIINE
3akoHbl W 3akoHoMepHoctH (I. Mennens, T. Moprana, H.U.
Basunosa, 3. Tekxens, ®. Miomnepa, K. bopa), rpanuusr ux
MPUMEHUMOCTH K KHBBIM CHCTCMAaM;

- TIpUOOpETEHHE OIbITa IPUMEHEHUS! OCHOBHBIX METOJIOB HAy4HOTO
MO3HAHMS, WCIIOJIB3YEMBIX B OMOJNOTMM: HaONIONCHUS W OMHMCAHUS
JKUBBIX CHUCTEM, IPOLIECCOB U SIBIICHUIL, OPTaHU3aIUU U TPOBEIACHUSI
OHMOJIOTHYIECKOTO SKCIEPUMEHTA, BBIABIDKCHHS THIIOTE3, BBISIBICHHUS
3aBHCHMOCTH MEXIy HWCCIECAYEMBIMH BEITUYNHAMH, OOBICHEHHS
MONMyYeHHBIX  PE3YyNbTaTOB W (OPMYJIMPOBAHHA BBIBOIOB C
HCTIOJIh30BaHNEM HAYYHBIX MOHATHH, TEOPHI U 3aKOHOB;

- c(OPMHPOBAHHOCTh YMEHHUS BBIICIATH CYNICCTBEHHBIC IMPHU3HAKH
BUPYCOB, KIIETOK NPOKapHOT ¥ JYKAPHOT, OIHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPIaHU3MOB, BHJIOB, OMOTEOIIEHO30B U DKOCHCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BELIECTB M NMPEBPAILCHHS YHEPTHU
B KJIETKE, ()OTOCHHTE3A, MIIACTHYECKOTO M SHEPTeTHYECKOr0 0OMeHa,
XEMOCHHTE3a, MHTO03a, Melo03a, OIUIOJOTBOPEHHMS, pa3BUTHUS WU
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Pa3MHOXCHUS, WH/IUBHUY alIbHOTO pasBUTHS opraHmusma
(oHTOTreHE32), OOpPHOBI 3a CYIIECTBOBAHME, €CTECTBEHHOIO OTOOpaA,
BU000Pa30BaHMs, TMPUCIOCOOJICHHOCTH OPraHU3MOB K Cpeie
OOWTaHWs, BIUSHHUS KOMIIOHCHTOB J3KOCHCTEM, aHTPOIOTCHHBIX
M3MCHCHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEILECTB
W TIPEBPAIICHUE SHEPTUH B OHocdepe;

- chOpMUPOBAHHOCTh YMEHHUS pemaTh OWOJIOTHYECKHE 3aJlauH,
COCTaBJIATh TECHOTHIIUYECKHE CXEMbl CKpPCIIMBAHUS JUIsl pasHbIX
THUIIOB HACJICJAOBAHUS TPHU3HAKOB Y OPraHM3MOB, COCTAaBISITh CXEMBI
MepeHoca BELIECTB W DHEPrHM B JKOCHCTeMax (Lenud MUTaHUs,
THTICBBIC CETH)

OK 02. MHcnomns3oBarh | B 061acTH EeHHOCTH HAYYHOTO MO3HAHMS: - chopMHpOBAaHHOCTH YMEHHUI KPUTHYECKH OIIEHUBATH MH(POPMAITUIO
COBpPEMEHHBIC cpencTpa | - CHOPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOLICTO COBPEMCHHOMY YPOBHIO | OHONOTMYECKOTO — COZACPXKAHHS, BKIOYAIONIYIO  IICCBIOHAYYHbIC
TIoMCKa, aHAIH3a | | Pa3BUTHS HayKM M OOIIECTBEHHOM NPaKTHKH, OCHOBAHHOIO Ha JAMAlore KyJbTyp, | 3HAHMS W3  PA3NMYHBIX  MCTOYHHKOB  (CpPEACTBA  MaccoBOH
MHTepIpeTaLun CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B NOIMKYILTYPHOM MHPE; HH(pOPMAIIHU, HAYYHO-TIOMYJISIPHBIC MaTePHAJIbl); WHTEPIPETHPOBATS
HH(OpMAIHH y | © COBCPUICHCTBOBAHHE A3bIKOBOH M UWTATENLCKOH KYJIBTYPHl ~KaK —CPEACTBA | STUMECKHE ACTEKTHl COBPEMCHHBIX HCCICAOBAHMI B ouooruy,

B3aMMOJICHCTBHS MEX/Y JIFOJIbMH U TIO3HAHUS MUDA; MEUIUHE, OMOTEXHOJIOTHY;
HH(OPMALMOHHbIE - OCO3HAHHUEC IICHHOCTU HAYYHOH JEATEILHOCTH, TOTOBHOCTh OCYIIECTBISTh MIPOCKTHYIO M | -  HHTEPIPETUPOBATh  JTHYCCKUE  ACHEKTBl  COBPEMEHHBIX
TCXHOIOTHA AL | e oBaTeNnbCKy IO ASATEIBHOCTh HHANBHAYANBHO U B TPYIIE; WCCIICIOBAaHU B OHWOJNOTMH,  MEIOUIIMHE, OWOTEXHOJIOTHH;
BBIITOJTHCHUA 3a4a9 | OpnaseHne yHUBEPCATBHBIME yIEOHBIMH ITO3HABATEIBHBIMY JACHCTBUAMU: paccMarpuBarh rno0anbHEIE DKOJIOTHIECKHUE npoGIEMBI
npodeCcCUOHATLHOM B) padora ¢ undopmanmen: COBPEMEHHOCTH, ()OPMUPOBATH IO OTHONICHHIO K HUM COOCTBEHHYIO
JIEATEIbHOCTU - BIAfCTh HABHIKAMH IIOYYCHHS HWHQOPMAIWH W3 WCTOYHWKOB pPAa3HBIX THIIOB, | MO3HIIHIO;

CaMOCTOSATENIFHO OCYIISCTBIIATh MOWCK, AaHAIM3, CHCTEMATH3ALMI0 W HMHTEPIPETANHIo | - COOPMHUPOBAHHOCTh YMEHHUH CO31aBaTh COOCTBEHHBIC MICHMEHHBIE

nH(GOPMAIIUN PA3THIHBIX BUIOB U ()OPM TIPEICTABICHHUS, W YCTHBIE COOOIIEHWs HAa OCHOBE OMOJOTHYEeCKOW WH(OpPMAIMH U3

- CO3[aBaTh TCKCTHI B Pa3lUYHBIX (OpMAaTax C yd4eTOM Ha3HAYCHHsS WH(POPMAIUU M | HECKOJHKUX HMCTOYHHKOB, TI'PAMOTHO HWCIOJb30BATh MOHSTUHHBII

LIEJICBOM ay TUTOPHH, BEIOUPAs ONTUMANEHYIO (hOpMY MPEICTABICHUS U BH3YAIN3aIUH; amnmapar OHOJIOTHU

- OLICHHMBATH JIOCTOBEPHOCTb, JICTUTHMHOCTh HH(OPMAIINHU, €€ COOTBETCTBHE IMPABOBEIM U

MOPAITBHO-3THYCCKIM HOpMaM;

- HCIOJB30BATh CPEACTBA WH(POPMANUOHHBIX M KOMMYHHUKAIIMOHHBIX TCXHOJOTHI B

pEIICHIH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3alIMOHHBIX 3a71a4y C COOJIOICHIEM

TpeOOBaHUH DPrOHOMHUKH, TEXHUKHA OE€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,

MIPAaBOBBIX W ATHYECKUX HOPM, HOPM MH(POPMAITMOHHOH 0€30T1aCHOCTH;

- BIAZCTh HABBIKAMH pACIIO3HABAHWSA W 3alIUTHl HH(pOpMauy, WHPOPMAIMOHHOMN

0e30I1aCHOCTH JIMYHOCTH
OK 04. O} PeKTUBHO | - TOTOBHOCTB K CAMOPA3BHTHIO, CAMOCTOSATENEHOCTH ¥ CAMOOTIPEIEIIECHHIO; -IpUOOPETEHNE OTBITAa MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO
B3aMMOJICHCTBOBATh W | - OBIaJeHWE HaBBHIKAMHU Y4eOHO-MCCIEIOBATEIbCKON, TIPOCKTHOM W COIMAJbHOM | MO3HAHWSA, HCIOJNB3yEeMBIX B OWOJOTMH: HAOMIOACHUS W OIHCAHHS

paboTaTth B KOJUICKTHUBE M
KOMaH/Ie

JIESTeIBHOCTH,
OsiajieHne YHUBEPCAJILHBIME KOMMYHUKATHBHBIMH JIHCTBUAMU:

0) coBMecTHasl 1eSITeJIbHOCTh:

- MIOHUMATh U UCIIOJIL30BaTh MIPCUMYIICCTBA KOMAHIHON M HHAUBUAYAILHOW PaOOTHL;

- TPUHUMATH I[EJIH COBMECTHOHM JCATEIBHOCTH, OPraHW30BBIBATH U KOOPIMHUPOBATH
JICHCTBHUS O €€ TIOCTHIKCHUIO: COCTABIIAT IUIAH JCUCTBUH, PacpeIeNsiTh POIH C YICTOM

JKHUBBIX CHCTEM, IPOLIECCOB U SIBICHUI; OPraHU3alUH U MPOBEICHUS
OMOJIOrMYECKOTO 3KCIEPUMEHTA, BBIIBI)KCHHS THUIIOTE3, BBIBICHUS
3aBUCHMOCTH MEXIy HCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHCHHUS
MOJTYYEHHbIX  pe3yjibTaroB W (OpMyIHMpOBaHUSBBIBOJOB  C
HCIOJIb30BaHUEM HAyUYHBIX MOHATHUI, TEOPUI U 3aKOHOB.




MHCHHI YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

- KOOpAMHUPOBATh W BBINOJHITH Pa0OTy B YCIOBUSX pEajbHOT0. BupTyampHOro u
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS;

- OCYULIECCTBJISITh IMO3UTHUBHOE CTPATETHYECKOE TIOBEJICHHWE B PA3UYHBIX CHUTyalUsX,
MPOSIBJISATH TBOPYCCTBO M BOOOPaKECHUE, OBITh HHUIIHATUBHBIM

OByajeHNe YHHBEPCATbHBIMH PeryJsITUBHBIMHU AelCTBUSIMM:

r) NpUHSATHE ceOsl U APYTruX JIoaei:

- TPUHAMATh MOTHBBI W apryMEHTHl [pyIWX JIOACH TIpM aHajm3e pe3yJIbTaToOB
JIeSITeTFHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIFOJCH Ha OMINOKHY;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C TIO3HIIMH JPYTOTO YeJIOBEKa

OK 07. CozeiicTBOBaThL
COXPAaHEHUIO  OKpY’Karolen
Cpelbl, pecypcocOepekeHHIO,

MIPUMCHST 3HaHMS 00
N3MEHEHUN KIIMMaTa,
TPUHLIAIIBL 0epexIIMBOTO
NPOM3BOJACTBA, 3(PPEKTHBHO
JieificTBoBaTh B

Ype3BBIYAHHBIX CUTYaIHIX

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHNUSA:

- cOpMUPOBAHHOCTH JKOJOTHYECKON KyJIbTYypbl, TOHUMaHWE BIMSHUS COIMAIBHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMANBLHOM Cpe/ibl, OCO3HAHHE
rII00ANILHOTO XapaKTepa SKOJIOTHISCKHUX MPOOIIeM;

- IUIAaHUPOBAHUE U OCYILECTBJICHHE JECUCTBUN B OKpYXKAIOIIEH cpelie Ha OCHOBE 3HAHUS
Lene yCTOWYMBOro pa3BUTHS YEJIOBEUYECTBA;

AaKTHBHOE HENpUsATUE ACUCTBUN, TPUHOCSILUX BPEJl OKPYKAIOILEH Cpee;
- yYMEHHEC MPOTHO3UPOBATH  HEOJATONPHUATHBIC  JKOJIOTHUCCKUE
MpeANpPUHUMAEMbIX I€UCTBUH, PEIOTBpAIIaTh UX;

- pacIIMpeHHe OMbITa ACSITEILHOCTH YKOJIOTHIECKOH HAIIPaBICHHOCTH;

- OBJaJICHUEC HaBbIKAaMU Y4eOHO-HCCIIENOBATENbCKONW, TPOCKTHOW W COIMAIbHOU
eI TEILHOCTH

nOCJICACTBUA

- c(hopMHUPOBAHHOCTh YMEHHS NMPHUMCHATH MONTyUCHHBIC 3HAHWS VIS
OOBACHEHUs] OMOJIOTHYECKUX TPOLECCOB M SIBICHUH, IUIS MPUHSATHSA
MPAKTUYECKUX pPELICHHH B MOBCEJHEBHOM KM3HM C LENbIO
obecrieueHnst 0E30MAaCHOCTHM  CBOETO  37I0POBbS W 3710pOBBS
OKpYXKAIOLIMX JII0ZeH, COOI0AEHHS 30pOBOT0 00pasa »HU3HU, HOPM
TpaMOTHOTO TIOBEAEHUS B OKpYyXawolled npupoaHoil cpene;
MOHUMaHHe  HEOOXOIMMOCTHM  HCIIOJIb30BAaHHMSI  JOCTH)KCHHH
COBpPEMEHHOW OWOJNOTMM W OHOTEXHOJOTMH JUIl palMOHAIBHOTO
TIPUPOIOTIONB30BAHHS

[TpodeccnonanbHbIe KOMITETEHIIUN, PEATU3YEMbIC B IPOTPaMME:

[IK 4.1 OpranuzoBaTh yCTpaHEHHE AaBAPUIHBIX CUTyallMil MH)KEHEPHBIX CHCTEM OTOIUICHMs, BOJOCHA0XEHUS, BOJOOTBEACHUS U
CUCTEM BEHTWJIALIMM, KOHAULMOHUPOBAHMS BO3lyXa IPAXKAAHCKUX 30aHNAMN.
IIK 4.2 OpranusoBatb paOOThI 10 TEXHUYECKON 3KCILTyaTallud U COIEPKAHUIO MHKEHEPHBIX CUCTEM OTOIUIEHUS, BOJOCHA0XKEHNUS,
BOJOOTBEACHUSA U CUCTEM BEHTWIALUU U KOHIULIMOHUPOBAHUS BO3AYXa.




2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

2.1. O0beM JUCUUILJIMHBI U BU/IbI Y4e0HO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbI TN CITUTIIMHbI 72
1. OcHoBHOe conep:kanue 58
B TOM YHCIJIC:

TEOPETHUECKOE 00yUueHHe 34
1abopaTOPHBIE 3aHATHS 4

[IPaKTUYECKUE 3aHATUS 20
2. IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE  CO/ep:KaHHMe  (coaeprKaHue 8

MPUKJIATHOTO MOYJIfA)

B TOM YHCIJIC:

TEOpEeTUYEeCcKoe 00yUeHne 2

nabopaTOPHBIE 3aHATHS -

IPAKTUYECKHE 3aHITHS 6

3. CamocTosiTeJIbHAsi padoTa CTyIeHTa 4

IIpomeskyTounas arrectanus (quddepeHUMPOBAHHDbIN 3a4eT) 2




2.2. TemaTu4yecKuil IVIAH M COAepP:KaHNe TUCHUIUIUHBI U OJIOT'UA

HaumeHnoBaHue CoaepsxaHue yueOHOro MaTepuaJia, 1adopaTopHble M MPaKTHYeCKUe Pa0OThI, HHAMBUAYAJIbHBII 00bém dopMmupyemble
pa3/iejioB H TeM MPOEKT 4acoB KOMIETeHINH
1 2 3 4
Paznen 1. Kitetka — cTpyKTYpHO-YHKIIMOHAJILHASA e JUHULIA ;KUBOT0 18
Tema 1.1 Coaep:kaHue yueOHOr0 MaTepHaJa; 2 OK 02
Buosorus kak CoBpeMeHHBIE OTpacid OMONOTHYECKUX 3HaHWW. CBS3p OHMONOTHMHM C APYIHMMH HayKaMH: OHOXHMHUS,
Hayka. O0masn Oouodusuka, OmonHuka, reHoreorpadust u ap. Pons m mecto Ouonornu B (OPMHPOBAHHHM COBPEMEHHOM
XapaKTepUCTHKA | HAYYHOW KapTHHBI MUpPA. Y POBHH OpTaHHU3AITUH KUBOU MaTepuu. OO0Ias XapaKTepUCTHKA KU3HH, CBOHCTBA
JKH3HH. JKUBBIX CHCTEM. XMMHUYECKUN COCTAB KIETOK.
Tema 1.2 Copepxanue yueOHOT0 MaTepHuaJa: 2 OK 01
CTpykTypHO- Knerounas teopus (T. IlBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHHS COBPEMEHHOMN OK 02
(pyHKUMOHANBHAA | KJIIETOYHOW TeOopHH. THOBI KJICTOYHOH OpraHM3alMy: IPOKAPHOTHUECKUH M  3YKAPHOTHUYCCKHM. OK 04
opraHu3auus OmHOKNETOYHbIE W MHOTOKJIETOYHBIE OpraHm3Mbl. CTpoeHHe NpOKapHOTHYECKOl KieTkn. CTpoeHue
KJIETOK 9yKaproTHYecKOoH KieTKH. HexieTounblie opMbl Ku3HH (BUPYCHI, OakTepruodarn).
JlaGopaTopHble 3aHITHS: 2
JlaboparopHas pabora Ne 1. «Ctpoenue KineTku (pacTeHMs, )KUBOTHbIC, IPUObI) M KICTOYHBIC BKIIOYCHHS
(kpaxmai, KapOTHHOUABI, XJIOPOIUIACTHI, XPOMOIIJIACTHI)»
[IproOpereHne ompITa MPUMEHEHUS TEXHUKH MHUKDPOCKOIHMPOBAHHS TNPH BBITIOJIHEHUH J1aO0OpaTOPHBIX
paboT. TOATOTOBKAa MHUKPOIIPENapaToB, HAOIIOJEHHWE C TIOMOIIBI0O MHKPOCKOINA, BBIABICHHE Pa3IAUHMA
MEXK/Ty M3y4aeMbIMU 00bEKTaMH, OPMYIUPOBAHUE BBIBOJIOB.
IpakTHYeCKHE 3aHATHSI: 2
[Ipaktnueckoe 3amarue No 1. BupycHele u OakTepuanbHble 3a0oneBaHusa. OOLIMe NPHHLIUIIBI
WCTIOJIb30BaHMS JICKAPCTBEHHBIX BellecTB. (OCOOCHHOCTH TpPUMEHEHUs aHTHOMOTHKOB. [IpencraBieHne
YCTHBIX COOOINEHWH C TIpe3eHTaIMel, MOATOTOBICHHBIX IO TEPEYHI0 MCTOYHHKOB, PEKOMEH/IOBAHHBIX
MPEnoaBaTeNeM.
Tema 1.3 Copepxanue yue0HOro MaTepHuaJa: 2 OK 01
CTpyKTYypHO- Xpomocomuast Teopust T.Moprana. CTpoeHre XpoMocoM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHIHBIC U OK 02
(pYHKIMOHAJIBHBIE | HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOWAHBIN ¥ AUIUIONIHEI Habop. Hykmennossre kuciorel. JJTHK u PHK
(pakTophI HaXOXXICHUE B KIIETKE, UX CTPOCHUE U QHYHKIIMU. MaTpUUHbIE MPOLECCH B KIETKE: PEIUIMKALHs, OMOCUHTE3
HACJIEACTBEHHOCTH | Oernka, penapanus. ['eHeTHIecKuii KOJ M ero CBOMCTRA.
IlpakTHYecKHUe 3aHATHA: 2
[IpakTiueckoe 3amsitie No 2. PemeHue 3a7jad Ha OMpeEAENCHHWE ITOCIEIOBATENbHOCTH HYKJIEOTHIOB,
AMHMHOKHCJIOT B HOpPME U B cIy4ae M3MEHEHHs ocIeoBaTebHOCTH HykiaeoTr 0B JIHK
Tema 1.4 Oomen | Coagep:kaHue y4eOHOr0 MaTepHaJa: 2 OK 02

BellleCTB U
npeBpalenue

[Mousite MeTa®ONMM3M. ACCUMHIIALMSA W AMCCUMUIIALNS — JBE CTOPOHBI MeTaboju3Ma. Tuibl OOMEHa

BEIICCTB: aBTOTPOGHBIN U reTepoTpodHbIi, a’3poOHbIi U aHa’poOHbIH. [TacTnyeckuit 0OMeH. POTOCHHTES.




JHECPIHH B KIIC€TKE

XeMOCHHTE3.

Tema 1.5 Coaep:kaHue yueOHOr0 MaTepHaJa; 2 OK 02
Kusnenupnit HMKJ | KileToyHbI UK, €ro mepuojbl. MHTO3, €ro CTagud M MPOMCXOJSIIHE TMpoIecchl. buoiornveckoe OK 04
KjaeTkd. MuTO3. | 3HadeHue MuTo3a. Melo3 u ero craguu. [ToBegenue xpomocoMm B Meriose. Kpoccunrosep. buonornueckuii
Meiio3 CMBICJI MEH03a.
IIpakTHYecKuUe 3aHATHA: 2
IpakTuueckoe 3ansatre Ne 3. KontponbHas padora Ne 1. MoJieKyJIspHBIH YPOBEHb OPraHU3alliH JKUBOTO.
Paspes 2. CTpoenne u (pyHKIMH OPraHu3Ma 20
Tema 2.1 Copepxanue yue0HOro0 MaTepHuaJa: 2 OK 02
Crtpoenue MHOTOKJIETOYHBIE OpTraHU3Mbl. B3anMOCBS3h OPraHOB M CUCTEMBI OPTAHOB B MHOT'OKJICTOYHOM OpTaHU3ME. OK 04
OpraHmsMa I'omeocTas opraamn3ma 1 ero noazep>kaHue B MPOLECCe KUZHEACSITETHHOCTH.
Tema 2.2 ®@opmbl | Conepikanue y4e6HOro MaTepuasia: 2 OK 02
pasMHoskenust | PopmBI pasMHOXKEHHST OPraHU3MOB. becronoe u monosoe pasmMHoKeHne. Buibl 6ecnonoro pasMHOKEHHS.
OpraHN3MoB [TonoBoe pasmHoxenue. ['ameTorene3 y xuBOTHbIX. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJ1eToK. OmIoJ0TBOPEHHUE.

Tema 2.3 Coaep:xkaHue yueOHOr0 MaTepuaJa: 2 OK 02
OHTorenes WnnuBuiyansHoe pa3BHTHE OpraHM3MOB. OMOpHOreHe3 W ero crajud. [1ocTaMOpHOHANBHBIA IEPUO/I. OK 04
pacTeHuii, Craguyu MOCTIMOPUOHAILHOTO Pa3BUTUS y JKUBOTHBIX W 4YeloBeKa. [IpsMoe W HempsMoe pa3BHUTHE.

KMBOTHBIX U buonornueckoe crapenue u cMeptb. OHTOT€HE3 PAaCTEHUM.
YyeJIOBEKa Camocmonamenvnasn paboma odyuarowmuxcs 2
[TpopaboTka KOHCIIEKTA JIEKIIMH, IOATOTOBKA K MPAKTHYECKUM 3aHATHIM
Tema 2.4 Copepxanue yueOHOro MaTepuaJa: 2 OK 02
3axonomepHocTH | OCHOBHBIC TOHSATHS TEHETHKH. 3aKOHOMEPHOCTH o0Opa3oBaHus rameT. 3akoHsl [. Menzaens OK 04
HacJIeI0BAHUSA (MOHOTHOPHUIHOE U TTOJIMTHOPUIHOE CKpENTUBaHNe). B3anMoeicTBIE TEHOB.
IIpakTHYecKHUe 3aHATHA: 2
[Ipaktnueckoe 3anarue Ne 4. Pemenue 3amad Ha ompeneneHUE BEPOATHOCTH BO3HUKHOBEHHS
HACJICJICTBCHHBIX TMPU3HAKOB MpPH MOHO-, JAH-, MOJUTHOPHIHOM ¥ aHAJTU3UPYIONIEM CKPEUIUBAHHH,
COCTaBJICHNE TeHOTUIHYECKUX CXeM CKPEIINBaHUS
Tema 2.5 Coaep:kaHue yueOHOr0 MaTepHaJa; 2 OK 01
CuemnieHHoe 3akousl T. Moprana. CiemnyieHHOE HacjleIOBaHWE TICHOB, HapylleHue cueruieHus. HacnemoBanue OK 02
HacJIeJI0OBaHHe MPU3HAKOB, CIETJICHHBIX C IOJIOM
NMPHU3HAKOB IlpakTHYecKue 3aHATHA: 2

IIpaktnueckoe 3ansthue No 5. Pemenue 3amad Ha ompelnesieHHE BEPOATHOCTH BO3HHUKHOBEHMUS
HAcCICACTBEHHBIX MPU3HAKOB IMpPH CLEIUICHHOM HACJeIOBAHUHU, COCTABJICHHE TI'€HOTUIIMYECKUX CXEM
CKpelLIMBaHUs
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Tema 2.6 Coaep:kaHue y4yeOHOr0 MaTepuaJja: 2 OK 01
3akoHoMepHOCTH | MI3MEHYMBOCTH IPHM3HAKOB. BHIBI HM3MEHYHMBOCTH: HACIEACTBEHHAass M HEHACIEICTBEHHAS. 3aKOH OK 02
U3MEHYHBOCTH TOMOJIOTMYECKHX PSAOB B HacieacTBeHHOM usMenuuBoctu (H.M. BaBunos). MyrtanmoHHas Teopus OK 04
W3MEHYUBOCTH. Buapl MyTanuii U mpuYuHBI UX BO3HMKHOBeHHsA. Kapmotun yenoBeka. HacnenctBeHHbIE
3a0o0yieBaHUsl 4ejoBeka. ['€HHbIE W XPOMOCOMHBIC OOJIE3HM 4YellOBeKa. bBoJie3HH ¢ HacaeICTBEHHOH
MPEeIPacIIOIOKEHHOCTHI0. 3HAUYEHIE METUITTHCKON TeHETHKHU B MPEIOTBPAIICHNH 1 JICYCHUH T€HETUIECKIX
3a00J1eBaHUI YeTIOBEKa.
IpakTHYeCKHE 3aHATHSI: 2
[Ipaktnueckoe 3amstue Ne 6. Pemenume 3amad Ha omnpeAclieHWE THIA MYTallMH TpH  Tiepemade
HACJIEICTBEHHBIX MMPU3HAKOB, COCTABICHHUE TeHOTHITMYESCKUX CXEM CKPEIIUBAHU
[Tpaktuueckoe 3ausitue Ne 7. KontponsHas padota Ne 2. Ctpoenue u GyHKIHUH OpraHu3Ma 2
Pasnes 3. Teopusi 3BoJIIOIMHA 6
Tema 3.1 Uctopus | Conep:xaHue yuedOHOro MaTepuasa: 2 OK 02
3BOJIIOLMOHHOIO | [TepBoie sBomormonnbie kKoHIenuun (OK.B. Jlamapk, JK.JI.Broddon). Deomrormonnas teopus U.Jlapeuna. OK 04
yuyeHust CuHTeTHuecKasi TeOpHsl SBOJIOIHMU M €€ OCHOBHBIE TTOJIOKEHHS.
Muxpossoouust | MukposBoumorys. [Tonysmnus kak IeMeHTapHas eAMHHLA YBOMIONUH. [ €HeTHUECKHe OCHOBBI DBOJIIOLIHH.
OnemeHTapHble (akTOpbl SBoNONUH. EcTecTBeHHBIH 0TOOp — HampabBistonwii (GakTop DBOIOIUH.
BumoobpazoBanue Kak pe3yIbTaT MHKPOIBOJIOIHH.

Tema 3.2 Copepxanue yueOHOro MaTepHuaJa: 2 OK 02
Makpossoonusi. | MakposBouorusi. QopMbl 1 OCHOBHBIC HarpaBieHust MakpodBomonun (A.H.Cesepuos). [Tytu noctmxeHus OK 04
BosnuxknoBenne u | Ouonormyeckoro nporpecca. Coxpanenue 61opazHooOpasust Ha 3emiie.

pa3sBuTHE 3KU3HH | ['WrmoTe3sl W TeOpHH BO3HWKHOBEHUS >XKM3HH Ha 3emie. [losBieHHe MEpBBIX KIETOK M WX JBOJIOIHSL.
Ha 3emuie [IpokaproTel 1 3ykapuoThl. [IponcxokaeHre MHOTOKIETOUYHBIX OPTaHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
1IAPCTB DYKApHOT.
Tema 3.3 Coaep:kaHue yueOHOr0 MaTepHaJa; 2 OK 02
IIpoucxoxaeHue | AHTPOIOJIOTHS — Hayka O ueloBeke. CHCTEMaTHUECKOe IOJNOKeHHe demoBeka. CXOICTBO YeIoBeKa C OK 04
yeJi0BeKa — JKUBOTHBIMH. OCHOBHBIE CTaIUH aHTPOIIOTeHE3a. DBOJIOIHS COBPEMEHHOTO YeJIOBEKA.
aHTpONOreHe3 UenmoBeueckne packl W WX €OUHCTBO. BpemMs W myTH pacceleHHs 4YeloBeKa IO IUIaHeTe.
[TprcnocoOIEeHHOCTh YeTI0BEKa K pa3HBIM YCIOBHSIM CPEJIbIL.
Pa3nes 4. Ixonorus 14
Tema 4.1 Copepxanue yue0HOro0 MaTepHuaJa: 1 OK 01
Ixonoruyeckne | Cpembl 0OMTaHMS OPTAHM3MOB: BOJHAS, HA3€MHO-BO3IyIIIHAS, IOYBEHHAS, BHYTPHOpraHu3MeHHasn. OU3NKO- OK 02
(axTopsl U cpenbl | XMMHYECKHE OCOOCHHOCTH Cpejl 0OOUTaHUS OpraHu3MOB. [IprucHoco0ICHHST OPraHU3MOB K JKU3HU B Pa3HBIX OK 07
SKH3HU cpenax. [lomstme skomormueckoro daxrtopa. Knaccubukanms skomorndeckux ¢axtopoB. [IpaBuiio
muanMyma FO. JInbuxa. 3akon Tonepantaoctu B. lllendopaa
Tema 4.2 Coaep:kaHue yueOHOr0 MaTepuaJa: 1 OK 01
Honyasiums, DKoJIOTHYECKass XapaKTepHCTHKa BHIA W TOMYJIIHUH. OJKOJOTHMYECKas HHUIIA BHAA. ODKOJOTHYECKHE OK 02
€000111eCTBA, xapakTepucTuku nomysinun. CooOmiecTBa M 9KOCHCTEMBI. buoneHo3 u ero crpykrypa. CBsa3u Mexay OK 07
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IKOCUCTEMBI opranuzmMamu B OwuorneHoze. CTPYKTypHbIE KOMIIOHEHTHI JKOCHCTEMBL: TPOJYIEHTHI, KOHCYMEHTHI,
peaytieHTsl. KpyroBopoT BelecTB M HOTOK HEPTUU B 9KocucTeme. Tpoduueckre ypoBHH.
IIpakTHYecKHe 3aHATHA:
[pakTuueckoe 3austre Ne 8. Tpodudeckue nenu u cetn. OCHOBHBIE TIOKA3aTeN 3KOCUCTEMBI. buomacca u
MPOAYKIHSL. DKOJIOTHUECKHE TUPAMHUIbI YUcell, OnoMacchl ¥ 3Hepruu. [IpaBriio nmupaMuab! SHEPTUH.
Pemenne mnpakTHKO-OpPMEHTHPOBAHHBIX pACUETHBIX 3aJaHWN IO TIEPEHOCY BEIIeCTBa M DHEPruM B
9KOCHCTEMaX C COCTaBJICHUE TPODUUECKUX 1eTeil ¥ mupaMu 0MoMacChl U SHEPTHU
Tema 4.3 Copepxanune yueO0HOT0 MaTepHuaJa: OK 01
Buocdepa - Buocdepa — xuBas obonouka 3emnu. Paspurue npezicrasnennii o 6uocdepe B Tpynax B.U. Beprajckoro. OK 02
rjodajbHas Oo6nactu 6uochepsl u eé cocras. JKuBoe BeiecTBO 6Mochepsl U ero QyHKIUH OK 07
JKoJIoruYecKasi | 3aKOHOMEPHOCTU cyliecTBoBaHUSI Onocdepsl. OcobeHHOCTH OMocephl Kak TI00aTbHOH HKOCHUCTEMBI.
cucTemMa Junamuueckoe paBHoBecme B Ouocdepe. KpyroBopoTel BemecTB W OHOr€OXMMHYECKHE ITHKIIBL.
['moGabHbBIE YKOJIIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH.
Tema 4.4 Bausinue | Conep:kanue y4eOHOro Matepuaja; OK 01
AHTPONOreHHBIX | AHTPONOreHHbIE BO3ACHUCTBHA Ha OHocdepy. 3arps3HeHHsT Kak BWJA AHTPOIOTEHHOTO BO3/ACHCTBHSL. OK 02
(axropos Ha AmnTpomnoreHHsle Bo3aeHcTBUS Ha atMocdepy. BosaelictBus Ha ruapocdepy. BosnelictBus Ha nmutocdepy. OK 04
ouochepy AHTpPOIIOre¢HHBIC BO3ACHCTBUSA HAa OMOTHYECKHE COOOIECTBA . YTIIYOJIIEHHO M3YYar0TCsI OTXO/bI, CBI3aHHBIC OK 07
C ONPEETICHHON CIeHHATBHOCTBIO.
IIpakTHYecKue 3aHATHA:
[Tpaktuueckoe 3anstue Ne 9. «OTX0AbI IPOU3BOJICTBAY.
Tema 4.5 Bausinue | Conep:kanue y4eOHOro Matepuaja: OK 02
COIMAIBHO- 3n0poBbe U ero cocrapisone. MakTopsl, MOJOKUTEIBHO U OTPULATEIBHO BIMAIOLINE Ha OPraHU3M OK 04
JKOJIOTHYECKHX | yenoBeKka. [IpoOiieMa TEXHOTEHHBIX BO3ACHCTBHI Ha 370pPOBBE YENOBEKa (DIEKTPOMAarHUTHBIC OIS, OK 07
(axTopos Ha OBITOBasl XUMUS, U30BITOYHBIC IIYMBI, pagualvs W T.I.). AJanTanys OpraHM3Ma YeloBeKa K ¢akropam
310pOBbE okpyxaromied cpeapl. [IpuHIMNB GOpMUpPOBaHUS 370pOBhecOeperaroniero mnopeneHus. Dusmueckas
4yeJ0BeKa AKTHBHOCTD U 3/10pOBbe. broxummuueckue acekThl paioHaILHOTO TUTaHHS.

JlabopaTopHBble 3aHATHS:

JlaGoparopHas padora Ne 2 ( Ha BEIOOD)

1. JlabopaTtopHast padoTa « Y MCTBEHHas1 pabOTOCIIOCOOHOCTRY

OBnameHue MeETOJaMH OIPENEICHUs TIO0Ka3aTeled YMCTBEHHOW pabOTOCIOCOOHOCTH, OOBSICHEHUE
MOJTyYCHHBIX PE3yJbTaTOB M (OPMYITUPOBAHUE BHIBOJOB (THCBMEHHO) C HCIOJB30BAHMEM HAYYHBIX
MOHATHM, TEOPUNA U 3aKOHOB

2. JlabopatopHass pabotra «BiusHue abuoTHUecKMX (AKTOPOB Ha dYeaoBeKa (HHU3KHE M BBICOKHE
TEMIIEPATYPHI)»

WzyueHne MeXaHM3MOB aIanTalliil OpraHM3Ma 4YeNOBeKa K HH3KMM W BBICOKHM TEMIIEpaTypaM |
00BSICHEHHE TIOJTYYCHHBIX PE3YJIbTATOB M (POPMYJIMPOBAHUE BBHIBOJIOB (MIMCHMEHHO) C HCIIOJIb30BaHHEM
HAYYHBIX TOHSATHH, TCOPUI U 3aKOHOB

B kauectBe TPUTTCPOB  CHMIKAIOIINX pa60TOCHOCO6HOCTI: HCHOJIB30BAThL  YCJIOBUSA OCYIICCTBJICHUS
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podecCHOHANBHON ISATENLHOCTH: IIIYM, TEMIIEpaTypa, pu3ndeckasi Harpy3Ka u T.JI.

IIpakTHYecKuUe 3aHATHA: 2
[pakTrueckoe 3ansatue Ne 9. KontponbHas padora Ne 3. TeopeTndyeckue aceKThl 9KOJIOTHU
Camocmonamenvnasn padoma odyuarowuxcs 2
[TpopaboTka KOHCIIEKTA JICKIIUH, MOATOTOBKA K MPAKTHYECKUM 3aHATHIM
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofepKaHNe MPUKIATHOT0 MOAYJIsI)
Paszpnen 5. buosorust B :aKU3HH 8
Tema 5.1 Copepxanue yueO0HOro MaTepHuaJa: 2 OK 01
buorexHosornn B | broTexHONOTUST Kak Hayka W MPou3BOACTBO. OCHOBHBIC HAMpaBlICHHS COBPEMEHHOW OHOTEXHOJOTHHU. OK 02
JKU3HH KaKAoro | Meronsl OuotexHonmorur. OOBEKTHl OMOTEXHONOTMH. JTHKAa OWOTEXHOJOTMYECKHX W TI'eHETHYECKUX OK 04
SKCIIEPUMEHTOB. [IpaBuia MOMCKa ¥ aHaau3a OHOIKOIOTHYCCKOW HH(POPMALIUK U3 PA3IMYHBIX UCTOYHHUKOB K 4.1
(HayuHasi U yueOHO-Hay4YHas JIUTEpaTypa, CpelicTBa MaccoBor nHGopManuu, ceTb VIHTepHET u Apyrue) 1K 4.2
IpakTHYeCKHE 3aHATHSI: 2
IpakTuueckoe 3anstre Ne 10. Keiichl Ha aHanu3 nHOOpMAIMU O HAYYHBIX JOCTIKCHHSIX B 00JacTH
TCHETHYECKUX TEXHOJIOTHUH, KJICTOYHOM WH)KCHEPHH, IIHINEBBIX OWOTEXHOJNOTHH. 3ammra Keiica:
MIPEJICTABJICHUE PE3YJIBTATOB PEIICHUS KEHCOB (BBICTYIIJICHHE C TIPE3CHTAITNCH )

Tema 5.2.1 IIpakTHYecKue 3aHATHA: 2 OK 01
Bbuorexnosornu B | [Ipaktuueckoe 3ansatue Ne 11. PasBuTrve MpOMBIINIJICHHOH OHOTEXHOJOTMH M €€ NPUMEHEHHE B JKU3HHU OK 02
NPOMBIILIEHHOCTH | YeJoBeKa, TMOUCK W aHaiu3 WHGOpMAlMKd W3 Pa3IMYHBIX HCTOYHWKOB (HaydHas M y4eOHO-HaydyHas OK 04

JUTEepaTypa, CpeAcTBa MaccoBOW HH(OpMaIKH, ceTsh IHTepHET U apyrue). K 4.1
Kelichl Ha aHan3 HHGOPMAIMK O PA3BUTHH MPOMBIIIIJICHHONH OHOTEXHOJIOTHH (10 TPyIIaM). 11K 4.2
3ammra keiica: [lpencraBiaeHue pe3yabTaTOB PENIeHs KEHCOB (BBICTYIUICHHE C TIPE3CHTAITHEH) 2
ITpome:kyTouHnas arrectauus (MudepeHIIMPOBAHHBIN 3a4€T) 2
Bcero 72
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3. YCJOBHUSI PEAJU3ALMM OBILIEOBPA3OBATEJLHOM
JUCHUTNIUHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Peanuzamnus nporpaMMbl TUCIHUIUIMHBI TpeOyeT Haluyus yd4eOHOro kaOmHeTa
buonoruu n naboparopumu.

O6opynoBaHue yueOHOTO KaOMHeTa:

- 10Ca/I0YHBIE MECTA IO KOJUYECTBY O0YUaIOLIUXCS;

- paboyee MeCTO MpenoJaBaTes;

- HaTypajbHble OOBEKTHl (KUBBIE pACTEHHMS M IKUBOTHBIC, KOJUICKLIHH,
BJIQKHBIE U OCTEOJIOTMUECKHE ITpenapaThl, Tepoapuu U 1p.);

- mpuOOpbI, MOCyNa, MPUHAMICKHOCTH AN TMPOBEACHHS JIEMOHCTpalUil U
n1abopaTopHBIX paboT;

- MYJISIKU, MOJIENH, penbeHbIe TaOIULIbI,

- TOCOOMS Ha TIEYaTHOM OCHOBE (TaONHIIbI, KAPThI, yUCOHUKH, TUAAKTHUECKUN
Martepuan u T.1.);

- DKpaHHO-3ByKOBble  cpeactBa oOyuenus (D3CO):  BumeoGusIbMbI
(xuHO(HUITIBEMBI ), AMAPUITBEMBI, TUATIO3UTUBbBI-CIIANIbl, TPAHCIAPAHTHI).

O06opynoBaHue J1a0OpPaTOPUH:

- OCAJI0OYHbIE MECTA MO KOJUYECTBY O0YUaIOIIUXCS;

- pabouee MecTo mpernoaaBaTes;

- MHUKPOCKOTIBI;

- CEeKyHJIOMED;

- TOHOMETD;

- nabopaTtopHas mocyna (MPOOMPKH, TMOACTABKUA JII MPOOUPOK, IMHUHIIETHI,
NECOK, CTYNKH C TMECTUKaMHU, TMPEAMETHbIE W TOKPOBHBIE CTEKJA, CTEKJISHHBIC
NaJOYKH, IPEnapoBalbHbIE UTJIbl, GUIBTPOBaANIbHASA OyMara (can(eTKku), CTaKaHbl);

- TUTIEPTOHUYECKHUI pacTBOP XJIOPUJIA HATPHS;

- 3%-HbIi1 pacTBOp NMEepoOKCcUaa BOAOPOAA;

- pacTBOp MOJa B MOAUCTOM KaJluu;

- TJIMLEPHH;

- KI1yOHM KapTodens;

- JIUCT DJIOJIEU KaHAJCKOM;

- TUIOJ], PSAIOMHBI OOBIKHOBEHHOH (PsIOMHBI WJIM TOMATA);

- JIyK pen4aThlii;

- pa3BeICHHBIE B BOJIE APOAOKH.

Texanueckue  cpeiacTBa  OOyYEHHs:  KOMIBIOTED C  JIMIICH3MOHHBIM
IPOTrPAaMMHBIM 00ECTICYCHUEM; MYJIbTUMEIUAIIPOCKTOP, IKPaH
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3.2 UndopManmnoHHoe odecneyeHue 00yueHust

3.2.1 OcHOBHBbIE HCTOYHUKH

1. buonorus mouB: y4eOHOE mocoOue yisi CpemHero mpodhecCHOHATBHOTO
oOpazoBanus / 0. B. Kopsarun, H. B. Kopsiruna, A. H. Apedses, E. I'. Kynukosa. —
MockBa : WM3marensctBo  FOpaiit, 2023.— 415c¢c.— (IIpodeccronansroe
o0Opa3oBaHHe). — ISBN 978-5-534-14407-9. — Pexum JOCTyTIa:
https://urait.ru/bcode/519971.

2. buonorus : y4eOHUK M MPAKTUKYM ISl CPEIHEro NpodeccHoHaIbHOTO
obpazosanus / B. H. Spseirun [u ap.] ; mox penakuueit B. H. Apsiruna. — 2-e uzg. —
Mocksa : MzpgatensctBo  IOpaiit, 2023.— 378c.— (IIpodeccuonanbuoe
oOpa3oBaHue). — ISBN 978-5-534-09603-3. — Pexum JOCTYyTIA:
https://urait.ru/bcode/511618.

3.2.2 JIonoJIHUTEeJIbHbIe HCTOYHUKH

1. KoncrantuaoB, B.M. buonorus mns mnpodeccuit u cnenuagibHOCTEN
TEXHUYECKOTO, ECTECTBEHHO-HAYYHOTO : YYeOHUK AJI CTYACHTOB YUPEKACHUN CpPe]l.
npo¢. obpazoBanus / B.M. Koncrantunos. - 3-e usza.,nmepepad. u mom. - M.: U3x.
entp «Akagemus», 2019. - 336¢. - ISBN 978-5-4468-2946-0.

3.2.3 UHTepHeT-UCTOYHUKH

1. http:/www.mon.gov.ru —  OdunuanpHbelii  calT  MwuHHCTEpPCTBA
obpazoBanus 1 Hayku Poccuiickoit denepanuu;

2. http://www.edu.ru — @enepanbHblii moptan «Poccuiickoe oOpa3oBaHue»;

3. http://window.edu.ru — Iloptan uH)OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI B 00pa30BaHU;

4. http://www.biblioclub.ru/ - YauBepcurerckas OubanoTeka OHJIalH

5. http://znanium.com/ - ObC Znanium uznarensctBa «Hbpa-M»

6. https://urait.ru/ -ObC «lOpaiit»

7. www.e.lanbook.com - DnekTponHo-OnbHoTeuHas cuctema JIAHbD

8. http://aist.osu.ru/ — ABTOMaTH3MpOBaHHAs WHTEPAKTHBHAs CHUCTEMa
ceTeBoro tectupoBanus OI'Y

15



4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUAA
OBIIEOBEPA3OBATEJBHOMN JUCIIUIIJIMHBI

KonTposb

A OIICHKa

pe3ynbTaToOB

OCBOEHHUS  0011e00pa3oBaTEILHOMN

JVCLUUIUIMHBL PAaCKPBIBAIOTCS 4Yepe3 MUCHMIUIMHAPHBIE PE3yJIbTaThl, HAlpaBICHHbIE
Ha (opmupoBaHue OOHMX M TPO(HECCHOHATBHBIX KOMIIETEHIMI MO pas3aenam u
TeMaM COoJIepKaHMsl yueOHOro Marepuara.

Kon n Pa3nen/Tema Tun oeHOYHBIX MepONPUATHI
HAMMEHOBaHUe
GopmMupyembIx
KOMIIeTEeH Ui
Pa3pnen 1. Kinerka — cTpyKkTypHO- Koutpoannas padora

(l)yHKIll/IOHaJ'II)Haﬂ CAMHHUIA )KUBOI'O

«MoJieKyISIpHBIii YPOBEHb OPraHU3ALUH KHBOT0)

OK 02 buosorus kak Hayka. OOmias [3amoaHeHNE TaOIUITHI C OTTMCAHNEM METOOB
XapaKTePUCTUKA KUIHU MUKPOCKOITUPOBAHUS C X JOCTOMHCTBAMH U HEAOCTATKAMH.
3amonHeHne Ta0uIbl « BKIIag y9eHBIX B pa3BUTHE
OHMOTOT I
3armoHeHne CpaBHUTENFHONW TaOJIUIIBI CXO/ICTBA M Pa3THIUi
PKUBOTO M HE YKUBOTO
OK 01 CTpyKTypHO- OLeHrBaeMasi IUCKYCCHsI TI0 BOIPOCaM JICKIIUU
OK 02 (b yHKIIMOHATBHAS Pa3paboTka MEeHTaILHOM KapThI 1O KJIACCH(UKAITIH KIETOK H
OK 04 OpTaHu3anus KIeTOK X CTPOCHUIO HA MPO- U YYKAPUOTUICCKUX U T10 I[APCTBAM B
MUHH TPyIIax
BrimoHeHue u 3amuTa 1a00paTopHBIX padoT:
«CTpoeHne KIIeTKH (pacTeHHsI, )KUBOTHBIC, TPUOBI) U
KJICTOYHBIE BKJIFOUCHUS (Kpaxmall, KApOTHHOUIBI,
XJIOPOIUTACTBI, XPOMOILIACTHI ),
IIpaktraeckoe 3anstre. [Ipeacrapinenne yCTHRIX COOOIICHUN
C Mpe3eHTalel, MOATOTOBICHHBIX 0 MEPEYHI0 HICTOYHHUKOB,
€KOMEHIOBaHHBIX TPETOAaBaTeIIeM.
OK 01 CTpyKTypHO- DpOHTATLHBIN OITPOC
OK 02 (dyHKIMOHANBHBIC (pakTopbl  [Pa3paboTka riaoccapus
HACJIEICTBEHHOCTH Perrenue 3aga4 Ha onpeaeNieHUE OCIEA0BaTEIbHOCTH
HYKJIEOTHIOB, aMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHHS
nocjeaoBaTeabHOCTH HyKIeoTu10B JIHK.
OK 01 Tema Nel.6. DpOoHTATBHBIN ONPOC
OK 02 [Iporeccsl MaTpUYHOTO Tect «IIpomeccbl MATpUYHOTO CHHTE3A»
CUHTE3a Pemienne 3aa4 Ha OIpeieNeHre T0CIeI0BaTeTbHOCTH
AMUHOKHCIIOT B MOJIEKyJie Oeka
Perrenue 3aqa4 Ha onpeaeNeHUE OCIEA0BaTEIbHOCTH
AMIHOKHCIIOT B MOJIEKyJie OeNlka B claydae H3MEHEHHS
ocje0BaTeabHOCTH HyKIeoTn10B JIHK
OK 02 OOMeH BelIecTB U DpoHTATBHBIN ONpOC
[peBpalleHue SHEPTHH B 3aroyTHeHNEe CPAaBHUTEILHONW TAOIUIIBI XapaKTEPUCTHK THITOB
KIJIETKE oOMeHa BEIecTB
OK 02 PKv3HeHHBIN UK KIIEeTKH.  |OOCYKISHHUE TI0 BOIIPOCaM JICKITHN
OK 04 MuTo3. Meiio3 Pa3pa0oTKa JIeHTHI BpeMEeHH JKU3HEHHOTO LIMKJIA

Paznen 2. Ctpo

eHue U GYHKIUH OPraHU3Ma

KonTposbnas padora «CTpoenne u QyHKINHA
OpraHu3Ma»

OK 02 CtpocHHE Opranu3Ma OrneHrBaeMast TUCKYCCHS

OK 04 Pa3paboTka MEHTaILHOW KapThl TKAHEH, OPraHOB U CHCTEM
OpraHOB OPraHU3MOB (pacTeHHs, )KUBOTHBIC, YEIIOBEK) C
KpaTKOM XapaKTePUCTUKON UX PYHKITHI

OK 02 DopMBI pa3MHOKEHUS DpOHTATBLHBIN OITPOC
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OpTraHN3MOB

3anonHeHEe TaOIUIIBI ¢ KPATKOW XapaKTepUCTUKON U
npuMepamu GopM pa3MHOKEHUS] OPTaHU3MOB

OK 02
OK 04

OHTOTeHEe3 pacTeHuH,
PKUBOTHBIX M YeJIOBEKa

Pa3paboTka JICHTHI BPEMECHHU C XapaKTePUCTUKOM ITAMOB
OHTOTCHE3a OTACIBHOM IPYIMION )KUBOTHBIX U YETOBEKA IO
MHKPOTPYIIIaM

Tect/onpoc

CocCTaBJICHUE KU3HCHHBIX [[UKJIOB PACTEHHIA MO OTACTaM
(MOXOBHJIHBIE, XBOIIICBUIHBIC, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIC, TIOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HaCJIeI0BaHUS

Pa3paboTka rioccapust

DpoHTATBHBIN ONPOC

TecT o Bonpocam JEKINU

Perienue 3anau Ha onpeeeHUE BEPOATHOCTH
BO3HUKHOBEHMSI HACJIEICTBEHHBIX ITPU3HAKOB ITPH MOHO-, TU-
, MOJTUTUOPUITHOM U aHAJTM3UPYIOLIEM CKPEIBAHUH,
COCTaBJIEHHE T€HOTUIIMYECKUX CXEM CKPELIMBaHUs

OK 01
OK 02

CLenIeHHoe HacIeJOBaHNE
MMPU3HAKOB

TecT

PazpaboTka rimoccapust

Pemrenne 3amay Ha onpeIeieHUE BEPOITHOCTH
BO3HHKHOBEHUS HACJICICTBCHHBIX MPHU3HAKOB TIPU
CIICINICHHOM HAacJIeTIOBaHUH, COCTABJIEHHE TCHOTHITMYCCKUX
CXEM CKpEIIMBAHMSI

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
M3MEHYUBOCTH

TecT

Penrenne 3amay Ha onpeeieHUE THITA MyTaIldH TIPH
repeaayue HaclIeICTBEHHBIX IPU3HAKOB, COCTaBICHUE
TEHOTHITMYECKUX CXEM CKPEIIMBAHMSI

OK 01
OK 02

Tema No2.12. Cenexmus
OpPraHU3MOB

Tect Paspabotka rioccapus

Pemienue 3aay Ha onpeneacHUE BO3MOXKHOTO
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MO CEICKIUHY,
COCTaBJICHHE TeHOTHUIIMYECKUX CXEM CKPEIINBaHUS

Pa3znen 3. Teopus 3BoIIONUH

KonTpoubnas pa6ota «TeopeTnueckue acneKThbI
IBOJIIOINY KU3HM Ha 3eMiie»

OK 02 VcTopus 3BONIOIIMOHHOTO DpoHTATBHBIN ONpOC
OK 04 yaeHHUS. MHUKPOIBOIOIHS Pa3paboTka JIEHThI BpEMEHH Pa3BUTHS IBOTFOIIHOHHOIO
YUEHHSI
OK 02 Makpo3BOTIOLIHS. OneHnBaeMast JUCKYCCHs: UCTIONIb30BAHNE apTyMEHTOB,
Bo3HNKHOBEHHE U Pa3BUTHE |[OMOJIOTMYECKO TEPMUHOIOTUN U CHMBOJIUKY JIS
PKI3HU Ha 3emIie T0Ka3aTeJIbCTBA POACTBA OPIaHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIIIT
Pa3paboTka JIeHTHl BpeMEHH BOSHUKHOBEHUS KU3HHU Ha
3emite.
OK 02 [IporcxokneHne deoBeka — (PpoHTaIBHBIA OTIPOC
OK 04 AHTPOIIOTCHE3 Pa3pa0boTka JIeHTHl BpEMEHHU MPOUCXOKACHHUS YEJIOBEKA.

Paznen 4. Dxoaorns

OK 01 Oxonorndeckne pakTopel 1 [TecT 1Mo 3K0IOTHIECKUM (haKTOpaM U CpeaM KU3HH

OK 07 Cpebl JKH3HU. OpraHu3MOB

OK 01 [lomynsims, cooOIecTsa, CocTaBlIEHHE CXEM KpPyrOBOpPOTa BEIIECTB, UCIIONb3Y S

OK 02 SKOCHUCTEMBI MaTepHalbl JICKITUI

OK 07 Penienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM
M0 MEPEHOCY BEIIECTBA U SHEPTUU B SKOCUCTEMAX C
cocTaBlieHHE TPOYUIESCKUX TIeTIel U THpaMul OMOMAaCChl U
SHEPTrUuu

OK 01 Brocdepa - rimodanbHas OrneHrBaeMasi TUCKYCCHS

OK 02 PKOJIOrMYECKasi CUCTEMA Tect

OK 07

OK 01 BiisiHre aHTPOTIOTEHHBIX Tect

OK 02 (haxTOpOB [pakTudeckas pabora «OTX0bI IPOU3BOACTBAY

OK 04 Ha Ouocdepy
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OK 07

11K 4.1

11K 4.2

OK 02 Biusitaue conmansHO- OneHrBaeMast TUCKyCCUs

OK 04 PKOJIOrHYEeCKUX (PakTOpOB Ha |BhINOIHEHHE 1a00paTOPHOI paObOThI HA BEIOOD:

OK 07 3II0POBHE UETIOBEKA "YMcTBeHHas! pabOTOCITIOCOOHOCTH",

11K 4.1 "Bnusiare abnoTHuecKux GakTOpoB Ha YeloBeKa (HU3KUE U
11K 4.2 BBICOKHE TEMIEpPATyphl)"

Pa3znea 5. buojorus B :KU3HHU

3amura Keiica: IpeicTaBIeHNUE Pe3yIbTaTOB PELICHUs
KelcoB (BBICTYIICHHE C MTPE3CHTALUEH)

OK 01 broTexHOIOrNHU B )KU3HH BrinonHeHne keica Ha aHalu3 HH(OpMAIK O HAYYHBIX
OK 02 Ka)KJI0ro JTOCTHOKEHHSIX B 0071aCTH T€HETUYECKUX TEXHOJIOTHM,
OK 04 KJICTOYHON WH)KCHEPUH, TTUIIEBBIX OMOTEXHOIOTHH (TI0
11K 4.1 rpymIaM), IpeAcTaBIeHHE Pe3yIbTaTOB PEIICHHS KEHCOB
1K 4.2

OK 01 [IpombIIeHHAS BrimorHeHue Kefica Ha aHamn3 HHPOpMAITHN O pa3BUTHH
OK 02 OHOTEXHOJIOTHS MTPOMBITIUICHHON OMOTEXHOJIOTHH ( 10 TPYIIIIaMm),

OK 04 MPEJICTaBICHUE PE3yJIbTATOB PELIEHUS KEHCOB

11K 4.1

11K 4.2

OK 010K Brimonnenue 3aganuii quddepeHnupoBanHOro 3aueTa
020K 040K 07
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