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Pa6ouas mporpaMma 001Ie00pa30BaTeNbHOM y9eOHON AUCIMILTAHEL OO0/1.08 buonorus s
cmemuansiocTd  11.02.17 PaspaboTka 3IEKTPOHHBIX YCTPOMCTB M CHCTEM pa3paboTaHa B
COOTBETCTBAM C TpeboBaHmsMu (e/lepanbHOTO TOCYHapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHiapTa
cpexHero obmero o6pasoBanms, yTBepxaeHHOro [Ipukasom MunuCTEpCTBA 00pa3oBaHusI H HAYKH OT
«17» mas 2012 r. Ne 413 (B penakuuu nprkasa MurIpocsemmenus Poccuu 0T 12.08.2022 1. No732),
deepanbHOr0 TOCYAApPCTBEHHOIO 00pa3oBaTeNbHOrO CTAaHAapTa CPEHHEro 1poecCHOHATBHOIO
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061me06pa3oBaTeIFHOr0 ¥ COIMANBHO-TYMaHUTAPHOIO IIMKJIOB  CPeIHETOo po¢hecCHOHATBHOTO
o6pasopanmss (mpoToxkon Ne 14 or «30» mosOps 2022 r.), Merosuku NpeNofaBaHUL TIO
06meo6pasoBaTebHEIM  (00M3aTENBHBIM) — JUCHHUIUIMHAM ¢ YUETOM npodeccrHoHaIbHOR
panpapnerHocty Tporpamm CIIO, peammsyembrx Ha 0ase OCHOBHOTO obmero oOpa3oBaHus,
IpeXycMaTPUBAIOIMEe HHTCHCHBHYIO —00Ieo0pa3oBaTeNbHyI0 — MOIATOTOBKY obyvaromuxcs ¢
BKJFOUEHHEM TIPHUKIANHEIX MOy, COOTBETCTBYIOMMX MPO(ECCHOHAIPHON HAPABICHHOCTH, B T.H.
C y4&TOM TPHMEHEHHs TEXHOJOTHH IWCTAHI[MOHHOTO H 3JIEKTPOHHOIO o0yueHus (paclopsKEHHE
MusncrepeTsa mpocsemenus Poceutickoit ®eneparmu Ne P-198 ot «25» aBrycra 2021 1.)
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1. OBLIAA XAPAKTEPUCTHKA PAEO‘IF;‘P'I IHPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIIMHBI
00/1.08 BUOJIOI'UA

1.1. MecTo TMCHMIJIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH CHEeHAIH-
CTOB Cpe/lHero 3BeHa:
obmeobpasoBarensHas yueOHas aucrumumaa OOJ[.08 buonorus ssnsercs o0s3a-
TEIbHON YacThIO 00II€00pa30BaTENBLHOTO UKIA MPOTPaMMbI ITOATOTOBKH CIIEIIHATIU-
ctoB cpexnero 3BeHa B cooTBercTBuu ¢ @I'OC CIIO mo cnermmanpHOocT 11.02.17
Pa3paboTka 31eKTPOHHBIX YCTPOUCTB U CHCTEM.

1.2. Heab 1 nj1aHupyeMble pe3yabTAThl 0CBOCHHUS TUCUMUILINHBI:

1.2.1. Ilesin 001Ie00pa3oBaTeIbHON YUeOHOH JUCITUIITIMHBI
Conepxanue mporpaMmMbl o01ieodpazoBatenbHoi yueoHoi nucuuruiuabl OO/1.08 buo-
JIOTHS HAIIPaBJICHO Ha JOCTH>KEHUE CIAEAYIOIIEH LEIu:

- ¢dopMHpOBaHHE Y CTYJIEHTOB MPEACTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHU3alliy >KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI NMPHUHSTUS PEIICHUN B
OTHOIIIEHUHU OOBEKTOB KUBOM MPUPOJIBI U B MPOU3BOJICTBEHHBIX CUTYAIUSIX.

3agaun yueoHoit auciumaunabl OO/.08 buonorus:
1) chopmupoBaTh MOHHUMAHUE CTPOCHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN KUBBIX

CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIH, 3aKOHOMEPHOCTEH MPOTEKaHUS OMOJIOTUYECKIX
MIPOIIECCOB U SIBJICHUH B OKpY>KaloIIEeH cpejie, eIOCTHOM HaydYHON KapTUHBI MUpa, B3a-
MMOCBS3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OMPENEIATh KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOJIUTH HAOIIO-
JICHUS 32 SKOCUCTEMAaMH JTsI BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX U3MEHEHUH,
MHTEPHPETUPOBATH PE3YJIbTAaThl HAOIIOICHUI,

3) chopMHpOBaTH HABBIKM TPOBEICHUS MPOCTEHININX OMOJIOTUYECKHX SKCIICPH-
MEHTAJIBHBIX MCCJICIOBAHUMN C COOJIIOJICHHEM MpaBmil 0€30MacHOro oOpamieHus ¢ 00b-
€KTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MH(GOPMAIMIO OMOJOTUYECKOTO XapakTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH 10
OTHOIIICHUIO K OKpPY)KAroIIel cpene, COOCTBEHHOMY 3/J0pOBBIO; OOOCHOBBIBATH M CO-
Osro1aTh Mephl NPOPUITAKTUKHY 3a00I€BaHUIA.

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTHU JOCTUKEHUM OMOJIOTHYECKON HAYKHU U
TEXHOJIOTUN B MPAKTHUUYECKON JEATEIbHOCTU YeJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIH-
IIUHCKUX TEXHOJIOTHH U arpoOHMOTEXHOJIOTHI

1.2.2. IInanupyemsbie pe3yJabTaTbl OCBOCHHS 001e00pa3oBaTeJbLHOMN
y4eOHoi qucuunuHbl B c0oTBeTcTBHN ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne AUCIUIUIMHA UMEET NMpu (GOPMHUPOBAHUU U PA3BUTHUU OOIIUX W MPO-
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dbeccuonanpabix KommnereHui (OK u I1K) B cootBercTBrn ¢ ®I'OC CIIO mo
cnenuanbHocTH 11.02.17 Pa3paboTka 3J€KTPOHHBIX YCTPOUCTB U CUCTEM.

Kox u HaumeHoBaHMe
bopMUpYyEMBIX KOMIIE-
tenuui (OK, 1K)

HJIaHI/IpyeMLIC PE3YIIbTAThl OCBOCHUA OUCIHHUIIIIMHBI

oO01me

AUCHUIITIMHAPHBIC

OK.1 BsiGupath cnocoOsr
pemieHust 3ajgad npodeccu-
OHAJBHOM  JICATEIILHOCTH
NPUMEHHUTENBHO K pPa3iIny-
HBIM KOHTEKCTaM

B yactu TpyaoBOro BoOCHHMTA-
HUSL:

- TOTOBHOCTb K TPyZy, OCO3HaHUE
LIEHHOCTU MacTepCTBa, TPYIOJIIO-
Oue;

- TOTOBHOCTb K AaKTUBHOH Jesi-
TEJIbHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOU HaIIpaBJICHHOCTH,
CIOCOOHOCTh MHULIUUPOBATb,
IUIAaHUPOBaTh U CaMOCTOSTEIbHO
BBIIIOJIHATH TaKYyIO JAESATEIbHOCTD;
- UHTEpeC K pa3iuyHbIM chepam

MpopECCUOHAIBHOW  JCATEIBHO-
CTH.

Osnanenne YHHUBEPCATbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOrMYecKHe [ieii-
CTBHSA:

- CaMOCTOSITeNTLHO (OPMYIIUPO-
BaTh U aKTyaJIM3UpPOBAThH MpoOIie-
My, paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MpU3HAK WM OCHOBaHUS IS
CpaBHEHHUsA, KJIACCUPUKALMH U
0000IIeHMS;

- OTIPECIISATH IEJIN IeATeTbHOCTH,
3a/laBaTh MapamMeTpsl U KPUTEPUU
WX JIOCTHOKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHUsI B paccMaTpuBae-
MBIX SIBICHUSIX;

- BHOCHTH KOPPEKTHBBI B Jesl-
TEJIbHOCTb, OIIEHUBAaTh COOTBET-
CTBUE PE3YIbTATOB IENIAM, OIle-
HUBaTh PUCKU TOCIEACTBHH aes-
TEJIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIILIE-
HUE TP PENICHUH >KU3HEHHBIX
npobiem

0) 0a3oBble HccieI0BaTeIbCKHIE
AefCTBUA:

- BIAACTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOU

- c(OpMHPOBAHHOCTh 3HAHUH O
MECTE U poJii OMOJIOTUU B CUCTE-
Me HAay4yHOTO 3HaHUs; (YHKIIHO-
HAJIBHOW TPAaMOTHOCTH 4YeJOBEeKa
JUIL pEIICHUS KU3HCHHBIX IPO-
O1eM;

- chopMUPOBAaHHOCTH  YMECHHS
pacKphIBaTh COAEPKAHUE OCHOBO-
TI0JIararoIInX OHMOJIOTUYECKHUX
TEPMHHOB W TIOHATUU: >KHU3Hb,
KJIETKa, TKaHb, OpPTaH, OpPraHU3M,
BUJ, TONYJSIIHSA, SKOCHCTEMa,
ouoreHo3, Owuocdepa; meTado-
mu3M (0OMEH BeIeCTB U TpeBpa-
IICHUE SHEPIHH), roMeocTas (ca-
MOperyJsius), onocunre3 Oenka,
CTPYKTypHasi OpraHu3alus Ku-
BBIX CHCTEM, TUCKPETHOCTh, Ca-

MOpETyJISLMs, CaMOBOCIpPOU3Be-
JeHue (penponaykuus), Hacien-
CTBEHHOCTb, U3MEHYUBOCTb,

SHEPTrO3aBUCUMOCTh, POCT U pas-
BUTHE, YPOBHEBAsI OpraHU3aLINS;

- chopMuUpPOBaHHOCTh  yMEHUS
pacKkpbIBaTh COJAEPKAHUE OCHOBO-
MOJararoIIux OMOJIOrHYECKUX
TEOPUH M THUIIOTE3: KIETOYHOM,
XPOMOCOMHO, MYTal[MOHHOH,
SBOJIOLHUOHHOM, TPOUCXOXKIECHUS
JKM3HHU U YEJIOBEKA;

- chOpPMUPOBAHHOCTh  yYMEHHUS
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OMOJIOTHYECKHE 3aKOHBI M 3aKO-
HomepHoctu (I. Mennens, T.
Moprana, H.M. Basunoma, 3.
lexkens, ®. Mromepa, K. bapa),
TPaHUIBl MX TPUMEHUMOCTH K
JKMBBIM CHCTEMAaM;

- IpUOOpETEeHNE OIbITa MPUMEHE-
HUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3yeMBIX B OHO-
JIOTUX: HAOJIIONEHUS W OIMCAHUI
JKUBBIX CHCTEM, IPOLIECCOB U SIB-
JICHUHW; OpraHu3allud M TPOBEe-
HUs OMOJIOTMYECKOTO OKCIIEepH-




JeSITeIbHOCTH, HaBBIKAMU paspe-
HIeHus po0IeM;

- BBISIBIISITh PUYHHHO-
CIICZICTBEHHBIC CBS3M M aKTyallH-
3MpOBATh 3ajady, BBIJIBUTaTh T'-
MoTe3y €€ peleHHs, HaXOIUTh
apryMeHTBl JUIsl JT0Ka3aTeilbCTBa
CBOHUX YTBEPXKJICHUM, 3aJaBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;
- aHaJM3UPOBATh IOIYYCHHBIC B
XOJIe peIleHUs 3aJa4l pe3yJibTa-
Thl, KPUTHYECKH OICHUBATH UX
JOCTOBEPHOCTh, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- YMETh NEPEHOCUTH 3HAHUSI B T10-
3HABATEIIbHYI0O M MPAKTUYECKYIO
00JIaCTH KU3HEICATEIILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIJIBUTaTh HOBBIC WJICH, TpPE-
JaraTh OPUTHHAIBHBIE TIOJXO/IbI 1
peleHus;

- CIIOCOOHOCTH MIX UCIOJIB30BAHUS
B M03HABATEIbHONW U COLUAIBHOM
MPAKTHKE

MEHTa, BBIABWKEHHUS THUIIOTES,
BBISIBJICHHSI 3aBUCUMOCTH MEXTY
UCCIIETyeMbIMU BEJIMYUHAMU,
OO0BSICHEHUS TTOJTYICHHBIX PE3yilb-
TaTOB U (OPMYIUPOBAHUS BBIBO-
JIOB C HCIIOJIb30BAaHMEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

- chOpPMUPOBAHHOCTh  yYMCHHUS
BBIICTISITh  CYIIECTBEHHBIE IPH-
3HAKU BHUPYCOB, KIETOK IPOKAPH-
OT U DYKapUOT; OJJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX ~ OPTraHU3MOB,
BUJIOB, OMOTEOIIEHO30B U HKOCH-
CTeM; OCOOEHHOCTH TIPOIIECCOB
oOMeHa BEeIIeCTB U MpEeBpaIICHUS
SHEpPruu B KIETKe, (hOTOCHHTE3a,
IUTACTUYECKOTO M IHEPreTUYECKO-
ro oOMeHa, XeMOCHUHTE3a, MUTO34,
Me€ii03a, OIUIOJIOTBOPEHHUS], pa3BH-
TUS ¥ Pa3MHOXKEHUS, WHAUBHUIY-
QTBHOTO  Pa3BHTUS OpraHU3Ma
(onTorenesa), OopbOBI 3a cyle-
CTBOBaHHUE, €CTECTBEHHOI'O0 OTOO-
pa, BHUI000pa30BaHUA, MPUCIIO-
COOJICHHOCTH OPTaHMU3MOB K CpeJie
oOuTaHUsl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIIOTCHHBIX W3-
MEHEHHII B HSKOCHUCTEMax CBOEHU
MECTHOCTH, KPYTOBOPOTa BEIICCTB
U TpeBpalleHue SHepruu B Ouo-
chepe;

- chOpPMUPOBAHHOCTh  yYMEHHUS
pemiate OWOJIOTUYECKHE 3a1auH,
COCTaBIISITh TEHOTUIIUYECKUE CXe-
MBI CKPCIIUBAaHUS JUISI Pa3HBIX
TUTIOB HACJIEOBAaHUS TPU3HAKOB
y OPTraHW3MOB, COCTABIISATh CXEMBI
NepeHoca BEIIeCTB U JHEPruu B

sKocucTemMax (Lenu  MUTaHUS,
MUIIEBHIE CETH);
- chOpPMHPOBAHHOCTh YMEHUH

KPUTHYECKH OIICHUBaTh HHQOP-
Malui OWOJOTHYECKOTO COIEP-
YKaHUs, BKJIIOYAIOUIYI0 TCEBJOHA-
YYHBIC 3HAHUS U3 PA3JIMYHBIX HC-
TOYHUKOB (CpeICTBa MacCOBOM
nHpopmanuu, Hay4HO-
MOMYJISIPHBIE MaTepHalibl); HHTEP-
MPETUPOBATh ATUYECKUE ACTICKTHI
COBPEMEHHBIX HCCIIEIOBAaHUNA B
OMOJIOruy, MEIHIMHE, OUOTEXHO-
JIOTHUH; paccMaTpuBaTh T00ab-




Hbl€ JKOJIOTMYECKHUE TMPOOJIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

- chopMHpOBAaHHOCTH YMEHHI CO-
3/1aBaTh COOCTBEHHBIC MHUCHMEH-
HBI€ U YCTHBIE COOOIICHHS Ha OC-
HOBE OwWoornuecKkoil mHpopma-
MU U3 HECKOJIBKUX HCTOYHUKOB,
IrPaMOTHO HCIIOJIB30BaTh IOHS-
TUWHBIN anmapaT OUOJIOTHH.

OK 02. Hcnonb3oBaTh co-
BPEMEHHBIC CpEJICTBA TIO-
WCKa, aHAIM3a U UHTEpIIpe-
Talu UHPOPMALUU U WH-
(GOopMaIMOHHBIE  TEXHOJO-
THH JIJIS1 BBITIOJIHEHUS 33124
npo(hecCHOHANBHOM  JIesI-
TEJIBHOCTH

B o0JsiacT HEHHOCTH HAY4YHOIO
NO3HAHUSA:

- c(hOpMHUPOBAHHOCTb MHPOBO3-
3peHus, COOTBETCTBYIOIIEIO CO-
BPEMEHHOMY YpPOBHIO pa3BUTHUSA
HayKH W OOILECTBEHHOW NpPaKTH-
KM, OCHOBAaHHOIO Ha Juajiore
KYJbTYpP, CIOCOOCTBYIOLIETO OCO-
3HAHHUIO CBOETO MeCTa B IIOJIH-
KYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SA3BIKOBOM
U 4YUTATEIbCKOM KYJIbTYphl Kak
CpPEACTBA B3aUMOJICUCTBUSA MEKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHWE LIEHHOCTU HAY4YHOU
JEeSTEIbHOCTH, TOTOBHOCTH OCY-
LIECTBIIATh IPOEKTHYIO U HCCIIE-
JIOBATEIbCKYIO AESITEIBHOCTh WH-

AUBUAYAJIIBHO U B I'PYIIIIC,

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeIbHBIMHU
EUCTBUSIMHU:

B) paboTta ¢ nndopmanueii:

- BIIQJCTh HABBIKAMHU TIOTYYCHUS
nHQOpMAIMA W3  HWCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHEHO
OCYIIECTBIISITh TOWCK, AaHAau3,
CUCTeMAaTH3alI0 U HWHTepIpeTa-
Mo UHGOPMAIUU  Pa3TUYHBIX
BHJIOB ¥ (JOPM IIpEICTABIICHUS;

- CO3J1aBaTh TEKCTHI B Pa3IMYHBIX
dbopmaTtax ¢ yd4eTOM Ha3HAYCHHS
nH(pOpMaAIIUU U TIEIEBOM ayaUTO-
puu, BBIOWpas  ONTUMAIBHYIO
(dbopMy TpenCcTaBICHUS U BH3ya-

JIU3alluH,

- c(hOpPMHPOBAHHOCTb  YMEHHH
KPUTUYECKH OLIEHUBaThb UHGOp-
Malul OHOJIOTMYECKOT0 Cofep-
KaHUA, BKJIIOYAIOLIYIO I1CEBJOHA-
yUYHBIC 3HAHUS U3 Pa3INYHBIX HC-
TOYHUKOB (CpeAcTBa MacCOBOM
UHpOpMaIuy, Hay4yHO-
HOIYJISIPHBIE MaTepHaIIbl); HHTEP-
IPETUPOBATh 3TUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIECIOBaHUN B
OMOJIOrMH, MEIUIMHE, OMOTEXHO-
JOTUH; paccMaTpuBaTh I100alb-
HbI€ DKOJIOTMYECKUE TPOOJIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

- ¢(hOpMUPOBAHHOCTb YMEHUH CO-
3/1aBaThb COOCTBEHHbIE HUCHMEH-
HbIE€ M YCTHBIE COOOLIEHHS Ha Oc-
HOBe Ouosorndyeckoil uHpopma-
MU U3 HECKOJIBKUX MCTOYHHKOB,
IPaMOTHO HCIIOJIb30BaTh TOHS-
TUHHBINA annapat OMOJI0THI




- OLIGHUBATh JIOCTOBEPHOCTH, J€-
TUTUMHOCTh MH(POPMALIUH, €€ CO-
OTBETCTBHUE IPABOBBIM M MOpPaJIb-
HO-3TUYECKUM HOPMaM;

- UCIOJIb30BaTh CpeacTBa HHMOP-
MalMOHHBIX M KOMMYHHMKaIlMOH-
HBIX TEXHOJIOTUH B PEIICHUU KO-
THUTHBHBIX, KOMMYHHUKaTHBHBIX U
OpPraHU3alMOHHBIX 337a4 C CO-
OmozieHreM TpeOOBaHM IProHO-
MHMKH, TEXHUKH 0€30IacHOCTH,
THTHEHBI,  pecypcocOepekeHus,
NPaBOBBIX M O3THUYECKHX HOPM,
HOpM  HWH(OpManUOHHON  Oe3-
OIaCHOCTH;

- BJIaJICTh HAaBbIKaMH pacClio3HaBa-
HUSI M 3alIUThl UH(OpMAIIUH, WH-
dbopManmoHHOH  G€30MacHOCTH
JMYHOCTH

OK 04. DddexTuBHO B3am-
MOJIECTBOBAaTh U paboTaTh
B KOJUICKTHBE U KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIIpe-
JIEJICHUIO;

-OBJIaJICHUE HaBbIKAMU Yy4eOHO-
HCCIEA0BATENBCKOM, IPOEKTHON U
COLMAJIBHOM JeSITeIbHOCTH;
OBinajgenne yHUBepcaIbHBIMH
KOMMYHHMKATHBHBIMH [1eHCTBH-
AMM:

0) coBMecTHas1 1esITeJIbHOCTb.

- MIOHUMAaTh U UCMOJb30BaTh Ipe-
MMYILECTBA KOMAaHIHOM M WHAU-
BUJTyaJIbHOU paboTHI;

- IPUHMMATh LEIU COBMECTHOMN
NeSITeIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAWHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, pacIpeneisiaTh poJid ¢
y4€TOM MHEHHMI y4acTHHKOB 00-
CYXZJaTh pe3yJbTaTbl COBMECTHOMN
paboTHI;

- KOOpJIMHUPOBATb W BBINOJIHATH
paboTy B YCIOBUSX pPEATbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHPOBaH-
HOTO B3aMMOICHICTBHS,

- OCYIIECTBIISAITb  IO3UTHUBHOE
CTpaTernyeckoe TIOBEJIEHUE B
pPa3IUYHBIX CHUTYyalUsX, IpOsIB-
JISITH TBOPUECTBO U BOOOpakeHHE,
OBITh UHUIIMATUBHBIM
OBJjajiecHHe  YHHMBEPCAJIbHBIMH

- IpUOOpETEHUE OMbITa MPUMEHE-
HUS OCHOBHBIX METOJOB HAy4YHOI'O
MO3HAHUS, UCIIOJIB3YEMbIX B OHO-
JIOTHH: HAOMIOJIEHUS U OMHCAHUS
JKHUBBIX CHCTEM, IPOLIECCOB U SB-
JICHMH;

- OpraHu3alMd W [POBEACHUSA
OHMOJIOTUYECKOTO  JKCIIEpUMEHTA,
BBIJIBUOKEHUS TUIIOTE3, BIABICHUS
3aBUCUMOCTH MEXIY HCCIeaye-
MBIMH BEJIMYMHAMU, OOBSICHEHUS
MOJyYEHHBIX Pe3yabTaToB U Qop-
MYJIMPOBaHUS BBIBOJAOB C MCIOJIb-
30BaHUEM  HAYYHBIX ITOHATHH,
TEOpUI U 3aKOHOB




PeryjasiTHBHBIMM e CTBUSIMU:
) IPUHATHE ce0sl M APYTHX JII0-
eu:

- IPUHUMATh MOTHUBBI U apTyMEH-
Thl JIPYTUX JIIOJICH TIPH aHaIu3e
PE3YNIbTATOB IEATEIHHOCTH;

- IpHU3HABaTh CBOC IIPABO M IPABO
JPYTHX JIFOJICH HA OIITNOKH;

- pa3BUBaTh CHOCOOHOCTH TIOHH-
MaTh MHP C MO3UIUU JIPYTOTO He-
JIOBEKA

OK 07. CopneticTtBOBaTh CO-
XpaHEHUIO  OKPYXKArOIICH
cpensl,  pecypcocoepexe-
HUIO, IPUMEHSATH 3HAHUS 00
M3MEHEHUHU KJIMMarTa,
NPUHIUIIEL  OEpEeXKIUBOTO
npou3BOJCTBa, 3(pdexTns-
HO JICHCTBOBaTh B YpPE3BHI-
YalHbBIX CUTYalHIX

B obOnactu
BOCIIMTAHUS:
- c(hopMHUPOBAaHHOCTH 3KOJIOTHYE-
CKOH KYJbTYpbl, IOHUMaHUE BIIU-
SIHUSL COLMAJIbHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE MpH-
POOHOM M COUMAIBbHOW CpPEbl,
OCO3HaHUe TT00aTbHOrO XapakKTe-
pa 3KOJIOTHYECKUX TTPOOIIeM;

- IJJAHUPOBAaHUE U OCYLIECTBIIE-
HUE JICUCTBUH B OKpYyKaroiiei
Cpele Ha OCHOBE 3HaHHUA Lenei
YCTOMYMBOTO Pa3BUTHSL YEIIOBE-
YECTBa;

AKTUBHOE HEINPUATHE JEHUCTBUH,
MPUHOCSIINX BpEJ OKpYyKarouen
cpene;

- YMEHHE MPOrHO3UPOBaTh HeOIa-
TOMPUSATHBIE SKOJOTUYECKHUE TI0-
CIENCTBUS  NPEANPUHUMAEMBIX
JEHCTBHMN, TPEAOTBPALATh UX;

- pacIIMpeHUe OMbITa JIeATEeIbHO-
CTU DSKOJOTMYECKON HampaBJI€H-
HOCTH;

- OBNIQJICHUE HAaBBIKAMU Y4eOHO-
HCCIIEA0BATENBCKOM, POEKTHON 1
COLIMAJIBHON J€ATEIbHOCTH

IKOJOI'H4€CKOro

- chOpMUPOBAHHOCTh  YMEHUS
NPUMEHSATh TIOJyYEeHHbIE 3HAHUS
I OOBACHEHHUS OHOJIOTMYECKHX
MPOIIECCOB M SIBIICHUM, JJIsI TIPH-
HATUS MPAKTUYCCKUX PEIICHUN B
IIOBCEIHEBHON JKM3HU C IEJIbIO
obOecrieueHns 0€30MacCHOCTH CBOE-
T'O 3/I0POBbS U 3/I0POBbS OKpYXka-
IOIIKUX JIFOAEH, COOJIIONEHHST 30-
poBoro o0pasa >KU3HHU, HOPM Tpa-
MOTHOTO TIOBEIICHUSI B OKPYKaro-
el TPUPOTHON CPEJIE;

- IIOHMMaHHEe HEOOXOIMMOCTH HC-
MOJIb30BaHUS JOCTHOKEHHMH  Co-
BPEMCHHOW OWoJIornu M OUOTEeX-
HOJIOTMH  JUISI  PaIlMOHAJILHOTO
IPUPOJIOTIONB30BAHUS

I[IK 1.2. OcyuecTBiaarb
cOOpKYy, MOHTaX U JE€MOH-
TaX DJEMEHTOB JJIEKTPOH-
HBIX OJIOKOB, YCTPOWCTB U
CUCTEM Pa3IN4HOIO THIA.

B wyactu TpyaoBoro BocnMTa-
HMA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTU MacTepCTBAa, TPYIOJIO-
Oue;

- TOTOBHOCTh K AaKTHBHOHW Jiefl-
TENbHOCTH TEXHOJOTMYECKOW U
COIIMaIbHOU HAaIMpPaBJIEHHOCTH,
CMOCOOHOCTh MHULMUPOBATH,
IUIAaHUPOBaTh U CaMOCTOSTEIbHO
BBITIOJHATH TAKYIO JESATEIBHOCTD;
- MHTepecC K pa3iu4HbIM chepam
npoecCUOHATBHONH  JIeITeNbHO-
CTH.

- IpUOOpETEeHNE OIbITa MPUMEHEe-
HUSI OCHOBHBIX METOJIOB HAyYHOTO
MO3HAHMS, UCMOJB3YEeMBIX B OHO-
JIOTUH: HAONIONEHUS W OIKMCAHUS
KUBBIX CHCTEM, MPOIECCOB U SIB-
JICHWI;, OpTaHW3allk ¥ TIPOBeIe-
HUs OWOJIOTMYECKOTO OJKCIEepH-
MEHTA, BBIJIBHKEHHUS THUIIOTE3,
BBISIBJICHHSI 3aBUCHUMOCTH MEXIY
HCCIIeTyeMBIMU BEJIMYMHAMH,
O00BSICHEHUS TTOJTYYCHHBIX PE3yib-
TAaTOB ¥ (OPMYJTUPOBAHUS BHIBO-
JIOB C HCIIOJIb30BAaHHEM HAYYHBIX
MOHSITUH, TEOPUI U 3AKOHOB;




OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOrMYecKHe Jieii-
CTBHUSL:

- CaMOCTOSITENTLHO (OPMYIIUPO-
BaTh M aKTYaJU3UPOBATh MPOOJIIEe-
My, paccMarpuBaTh €€ BCECTO-
pPOHHE;

- YCTaHaBIMBATh CYIICCTBEHHBIN
MPU3HAK WJIW OCHOBAHUA IS
CpaBHEHMs, KJacCU(UKAUN U
0000IIICHHS;

- OMIPENIeIATh EeNU ACSITETLHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU
WX JIOCTHKEHUS;

- BBIBIISATh 3aKOHOMEPHOCTH |
MPOTUBOPEYUST B paccMaTpuBac-
MBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B Jes-
TEJBHOCTh, OIICHUBATh COOTBET-
CTBUE pE3YJIbTAaTOB IIENsM, Olle-
HUBATh PUCKHU IOCICIACTBHH JesI-
TEJIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIILIC-
HHUE TIPpU PEUICHUU >KU3HEHHBIX
pooem

0) 0a3oBbIe HccIeI0BaTEIbCKHE
JleliCTBUA:

- BIaJeTh HaBbIKAMHU Yy4eOHO-
HCCIEA0BATENIBCKON U MPOEKTHON
JeSITeIbHOCTH, HaBBIKAMHU pa3pe-
LIeHUs Tpo0JeMm;

- BBISIBIIATH MIPUYUHHO-
CJICJICTBEHHBIC CBSI3W M aKTyaJlH-
3UpOBaTh 3a7ady, BBIIBUraTh TH-
MoTe3y €€ peIICHUs, HaXOJUTh
apryMeHTBhI IS JI0Ka3aTelbCTBa
CBOWIX VTBEPXJCHHH, 33J1aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,;
- AHAJIM3WPOBATH TOJyYECHHBIC B
XOJIe peIleHUs 3aJaud pe3yNbTa-
Thl, KPUTUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX;

- yME€Th MEPEHOCUTDH 3HAHUS B IT1O-
3HABATEIBHYI0O W TIPAKTHUYECKYIO
00JacTH KU3HEACSITEILHOCTH;

- YMETh UHTETPHPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIC HJICH, TIPEJI-
JlaraTh OPUTHHAIBHBIE TTOJIXOJIBI U

- chOpMHPOBAHHOCTh YMEHUU
KPUTHYECKH OIICHWBaTh HH(MOP-
Malui OHOJIOTMYECKOIo Cojep-
KaHUA, BKIIOYAIONIYIO TICEBOHA-
yUHBI€ 3HAHUS U3 Pa3IUYHbIX HC-
TOYHUKOB (CpeicTBa MacCOBOM
UHpOopMaLuy, Hay4HO-
MOTYJISIPHBIE MaTePUAIIbI);
-MHTEPIIPETUPOBATh  ITUUYECKHE
aCIIeKThl COBPEMEHHBIX HCCIEI0-
BaHUM B OMOJIOTMH, MEIUIIMHE,
OHMOTEXHOJIOTUH;
-paccMaTpHBaTh rio0ajibHbIe
9KOJIOTUYECKHUE TPOOJIEMBI  CO-
BPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIICHHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO-

3/1aBaTh COOCTBEHHBIE MHUCHMEH-
HBIE U YCTHBIE COOOIICHHS Ha OC-
HOBE OHMOJIOTHMYECKOW HH(pOpMa-
IIUU U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh IOHS-
TUHHBINA annapat OMOIOTHH.




peleHus;
- CIIOCOOHOCTH MIX UCIOJIH30BAHUS

B II0O3HABATEJIILHOW U COLIMATIBHOU
MPaKTUKE
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1.3. [IpakTHYecKas MOArOTOBKA MPHU peau3aliu y4eOHbIX U CUHIINH

[IpakTruueckas MoAroToBKa - ¢opMa OpraHU3AMK 00pa30BATEIbHOU AESATEIBHO-
CTH TPU OCBOCHUHU 00pa30BaTEIHLHOW MPOTrpaMMbI B YCJIOBHUSX BBIMOJHEHUS 00ydaro-
IMIMMUCS ONPEIeNICHHBIX BUIOB paboT, CBSI3aHHBIX ¢ Oyaylien npodeccuoHaIbHOM aesi-
TEJILHOCTBIO M HAIMpPAaBIECHHBIX HA (GOPMHUPOBAHUE, 3aKPEIJICHUE, PA3BUTHE MpPAKTHYE-
CKHUX HABBIKOB U KOMMETEHIIMH M0 MPOUITI0 COOTBETCTBYIONIEH 00pa3oBaTEIbLHOM MPO-
IpaMMBbI

O0beM yacoB 1o y4eOHOM auc-
Bup yueoHoro HUILJIAHE
Ne 3aHATHSA/
no pazaeiy/ B TOM 4HCJIe
n/n Pa3znen Ne, Ha3BaHHe
o TEME Ha MpaKkTn4e-
Ha3BaHue | y4eOHOIl aesi-
CKYI0 MOJTo0-
TEMbI TCJIBbHOCTH
TOBKY IIO
YKa3aHHOMY
3AHATHUIO
1 | Pazmen 1. Knerka 18/18 0
— CTPYKTYPHO-
(byHKIIMOHATTbHAS
€JIMHHIIA )KUBOTO
2 | Pazmen 2. Crpo- 20/20 0
eHue u GpyHKuuu
Opranm3ma
3 Paznen 3. Teo- 6/6 0
pUs SBOJIONINAN
4 Pasnen 4. Oxo- Tema 4.4. [IpakTrueckoe 18/4 2
JIOTHUS Bmsaue 3agstue Ned Or-
aHTPOMO- | XOJABI TMPOU3BO/I-
TE€HHBIX CTBa
¢akTopoB Ha
ouochepy
5 Tema 4.5. | JIJabopaTopHOe 18/4 2
Bmsaue 3agsaTue Ne2 Ywm-
COLIMAJIbHO- | CTBEHHass pado-
DKOJIOTHYE- | TOCIIOCOOHOCTE
CKUX (haKTo-
POB Ha 3J10-
POBbBE UeIo-
BEKa
6 Pasgen 5. bBuono- Tema 5.1. Teopetnueckoe 10/4 2
TS B )KU3HU brnorexno- | 3angarne buorex-
JIOTHH B HOJIOTHS Kak
KU3HU KaX- | HAyKa W TIPOM3-
JIOTO BOJICTBO.
7 IMpakTudeckoe 2
3aHsaTHe Kelcel
Ha aHaIW3 WH-
¢dbopmanuu 0

=1




Hay4HBIX JIOCTH-
JKEHUSIX B 001a-
CTH  TeHeTHde-
CKHX  TEXHOJIO-
THi, KIETOYHOM
WHXCHEPUH, IH-
IIEBBIX OHOTEX-
HOJIOTHH.

Tema 52
buorexHo-
JIOTHH H
TEXHUUECKHE
CHCTEMBI

[IpakTrueckoe

3aHsTue Pa3Bu-
THE OMOTEXHOJIO-
TMid C TpPUMEHeE-
HUEM TeXHu4Ye-
CKUX CUCTEM
(bnounxeHepus,
ouonndpopmaru-
Ka, OWOHHMKA) H
WX TPUMCHCHUC
B JKHU3HH 4YeJOBe-
Ka, TIOUCK WH-
dbopmaruu,  pe-
HICHUE KEHCOB.

8/4

NTOI'O

72

12
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2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOMN YYEB-
HOU JUCHUITJINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

O0bem
Bun yueO6Hoii padoThI B yacax
O0bem 00pa3oBaTe/ibHOIM NPOrpaMMbl Y4eOHOH TUCHMILIMHBI 72
B TOM 4Hclie B (hopMe MPAKTHUECKON MOJrOTOBKU 12
CamocrosiTeibHasi yaeOHas padbora -
1. OcHOBHOE coJiepKaHNe 58
B TOM YHCJIE:
TEOPETUUYECKOE 00yUCHHE 44
MPAKTUYECKUE 3aHSATHUS 12
71a00paTOPHBIC 3aHITHS 2
2. IIpopeccroHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 12
(conep:xaHue NPUKJIATHOTO MOAYJISI)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 8
71a00paTOpPHBIC 3aHIATHS 2
NuauBuayaJbHbli MPOEKT (J1a/HET) -
3.I1pomeskyTOYHAS aTTEeCTALMSA 2
KOMILJIEKCHBIN A depeHIInpOoBaHHbBIN 3a4ET 2




2.2. TemaTu4ecKHuii IUVIaH U coJepxkanne 001eodpazoBareibHOl yueOHoi qucuuiiuabl OO 1.08 buosiorus

HaumMmeHoBanmue
pa3aesioB U TeEM

Coaep:xxanue yueOHOro marepuaJjia (0CHOBHoe u npogeccu-
OHAJIbHO-OPHEHTHPOBAHHOE), IPUKJIATHON MOAYJIb (TIpH

HAJIUYMH)

H (l)Ole)I OpraHmsanvu AeATCJIbHOCTH 06yqalo1uuxc51

O0beM yacoB 1o yueOHoOM

AUCHUIIJIMHE

B TOM 4HCJIe
HA NpaKTH4e-

Koabl kommne-
TeHU U Ppop-
MHUPOBAHHUIO
KOTOPBIX CIO-

co0CTBYeT 3J1e-

paszeina, MEHT Npo-
CKYIO IOAT0TOB-
TeMbl rpammbl (OK,
KY 10 YKa3aH-
1K)
HOMY 3aHATHIO
1 2 3 4 3)
Paszpnes 1. KileTka — CTPYKTYPHO-(PYHKIMOHAJIBbHAS ¢AUHULIA KUBOI'0 18
Tema 1.1. BbwuoJgo- | Conep:kanue y4eOHOro MmaTepuasa 2 OK 02
rus  kak Hayka.| 1 | CoBpeMeHHbIE OTpaciu OHOJOoTHYecKux 3HaHuU. CBs3b
O0mas xapakre- OMOJIOTHHU C IPYTUMHU HAyKaMu: OnoxXumusi, Onodusuka,
PHUCTHKA KU3HU O6uonuka, renoreorpadust u ap. Ponbp u mecro 6uoso-
ruv B HOPMUPOBAHUM COBPEMEHHOM HAYUYHOW KapTUHBI
MUpa. YpOBHU OpraHu3alMM >KMBoW Marepuu. OOmas
XapaKTEPUCTHUKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XHU-
MHYECKUI COCTAB KIIETOK
Tema 1.2. Crpyk- | Conep:kanue yueOHOro MaTepuasia 6 OK 01
TYPHO (QYHKIIHO- 1 | Knerounas teopus (T. IlIBanu, M. IllneiaeH, P. Bup- OK 02
HAJIbHASI OPraHM- X0B). OCHOBHBIE€ MOJIOKEHUSI COBPEMEHHOU KJIETOYHOM OK 04

3alnus KJICTOK

TeOpUU. THUIMBI KIETOYHOM OpPraHU3alUU: MPOKAPUOTHU-
YECKUWA M dyKapuoThyeckuil. OJTHOKJIETOYHBIE U MHO-
rOKJIETOYHbIE OpraHu3Mbl. CTpoeHHE NpOKapuOTHYE-
ckol kinetku. CTpoeHue syKkapuoTHueckon kiuetku. He-
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KJIETOYHBIE (hOPMBI )KU3HU (BUPYCHI, OakTeprodarm)

Bupycusie u Oaktepuanbhbie 3a0osieBanus. OOmiue
NPUHIUIB UCTIOJB30BAHUS JICKAPCTBCHHBIX BEIIECTB.
Oco0EHHOCTH MPUMEHEHHUsI aHTUOMOTHUKOB.

B mom uucne, nabopamopnulx 3auamuil

Ne 1 ‘ CtpoeHHe KIETKU U KJIETOYHbIE BKIFOUECHHUS

Tema 1.3. Crpyk- | Conepxanue yueOHOro MmaTepuajia OK 01
TYPHO- 1 | Xpomocomuas teopusi T. Moprana. CtpoeHue Xpomo- OK 02
pyHKUMOHAIBHBIE coM. XpOMOCOMHBIH HA0Op KJIETOK, TOMOJOTHYHbBIE U
(dakTopbl Hacaen- HETOMOJIOTUYHBIE XPOMOCOMBI, TalUIOUJIHBIA U AUILIO-
CTBEHHOCTH uaHeid Habop. Hyxneunossle kucnotsl: JHK, PHK

HaXOXJCHUE B KJIETKE, UX CTpoeHHe U (PpyHkimu. Mat-

pUYHBIC TMPOIIECCHl B KIIETKE: PEIUIMKaIus, OMOCHUHTE3

Oenka, penapanus. ['eHeTHueckuil KoJ u ero CBOMCTBRa

B mom uucne, npakmuueckux 3anamui
1 | Pemenue 3ama4y Ha onpeiesieHUE MOCIeA0BaTEIbHOCTH

HYKJICOTH/IOB, aMUHOKHCIJIOT B HOPME U B ClIyyae U3Me-

HEHUS MOCJIeI0BaTENbHOCTH HyKi1eoTna0B JIHK
Tema 1.4. Conep:kanue y4eOHOro MmaTepuasa OK 02
O0OMeH BeliecTB M 1 [Tousarue metaboIM3M. ACCUMMIIALINS U JUCCUMMIISIINS
npeBpanieHne — JIB€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BEIIECTB:
JHEPIUHU B KJIETKe aBTOTPO(MHBIN U TeTepOoTpPO(DHBINA, a’dpPOOHBIM M aHAd-

poOnbIif. Ilnactuueckuit oOMeH. DOTOCHHTE3. XEMO-

CHUHTE3
Tema 1.5. Kusz- | Coaep:kanue yueOHOro MaTepuasa OK 02
HEHHbIi1 U KJI 1 \ Knerounsrit nuki, ero nepuoasl. MuTo3, ero craauu OK 04

KJIETKH. Muto3.
Meiio3

B mom uucne, npakmuyeckux 3auamuil

1

KontponbsHas padota Nel MomnekynsipHblii YpOBEHB Op-
TaHW3aLUU KUBOTO




Pasznes 2. Ctpoenne U PYyHKIIUM OPraHU3MA

20

Tema 2.1. Crtpoe- | Conep:kaHue y4eOHOro MaTepuasa 2 OK 02
HHE OPraHu3Ma 1 | MHOrokJjeToYHbIe OpraHru3Mbl. B3auMoCBsI3b OpraHoB U OK 04

CUCTEMbI OpPraHOB B MHOTOKJIETOYHOM opranusme. [ o-

MEOCTa3 OpraHu3Ma W €ro MNojJJep)KaHue B IpoLecce

KU3HENIEATEIIbHOCTH
Tema 2.2. Coaep:xaHue yueOHOro MaTepuajia 2 OK 02
®opmbl  pa3mMHO-| 1 | @opMbI pa3sMHOXKEHHsI OpraHu3MoB. becrnonoe u nosuo-
JKEHUsI  OPraHM3- BOE€ pa3MHOXEHHE. Buapl 0Gecrosoro pa3MHOXKEHHS.
MOB ITonoBoe pa3mMHOXKEHHE. ['aMETOreHe3 y JKHUBOTHBIX.

Cnepmarorenes u ooreHe3. CTpoeHHUE MOJIOBBIX KIIETOK.

OnnoaoTBOpEeHHE
Tema 2.3. Conep:kanue y4e0OHOr0 MaTepuasa 2 OK 02
Onrorenes pacre-| 1 | HuauBuayanbHOe pa3BUTHE OPraHU3MOB. DMOPHOTEHES OK 04
HHMH, )KUBOTHBIX M u ero craguu. IloctamOpuonanbublii iepuon. Craauu
YyeJIOBEeKa MOCTAMOPHUOHAIBHOTO PA3BUTHUSl Y JKUBOTHBIX M YEJIO-

Beka. [Ipsimoe u Hempsmoe pasBuTHe. buonornueckoe

cTapeHue u cMepTb. OHTOreHe3 pacTEeHU
Tema 2.4. 3axo- | Coxep:kaHue y4eOHOro MaTepuasa 4 OK 02
HOMEPHOCTH 1 | OcHOBHBIE TOHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa- OK 04
HACJIe[IOBAHUS 30BaHUs rameT. 3akoHbl . MeHnens (MOHOTHOpHUIHOE

U TMOIUTHOpUAHOE CKpenuBanue). BzaumopeiicTBue

I'€HOB

B mom uucne, npakmuueckux 3auamuil 2
Nol | Pemenue 3amau mo temMe «3aKOHOMEPHOCTH HAaclel0-

BaHUS
Tema 2.5. Cuen- | Conepxanue yueOHOro MmaTepuajia 4 OK 01
JeHHOe HacJjeao- 1 3akonsl T. Moprana. CriemjieHHOE HacjeJ0BaHUE Te- OK 02

BaHMEC IPU3HAKOB

HOB, HAPYHICHUC CICIIJICHMHA. HaCJ'IeI[OBaHI/Ie IIpHU3Ha-
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l KOB, CIICIINICHHBIX C IIOJIOM

B mom uucie, npaKkmuidecKux 3aHAmMuU

No2 | Pemenue 3amau no teMe «CLEmIeHHOE HACleIOBaHUE
IPU3HAKOB)
Tema 2.6. 3axo- | Conepxxanue yueOHOro MmaTepuajia OK 01
HOMEPHOCTH W3- 1 N3MeHunBOCT, MNpH3HAKOB. Buael HW3MEHUYMBOCTH: OK 02
MEHYUBOCTH HaCJICJICTBEHHAs: W HEHACJIeCTBEHHAasA. 3aKOH TOMOJIO- OK 04
TUYECKUX PSAJOB B HACJICJACTBEHHOM HW3MEHUYHUBOCTH
(H.A. BaBunoB). MyTainmonHasi TeOpusi U3MEHYUBOCTH.
Buapl MmyTanuii 1 npu4rHbI KX BO3SHUKHOBEHHUS.
2 | Kapuotun wuenoBeka. HacnencTtBenHble 3a0o0sieBaHUS
yesoBeka. [ eHHbIe U XPOMOCOMHBIE OOJIE3HH YeNIOBEKA.
bosne3nu ¢ HaciaeACTBEHHOW MPEApacloNoKEHHOCTHIO.
3HayeHrne MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUN
Y JICYCHUY TEHETUYECKUX 3a00JICBaHUI YeOBEKa
B mom uucne, npakmuueckux 3aHAmui
1 | Pemienue 3amay Ha OMpeACNICHUE THUMA MyTalluud TpHU
nepejaye HacJEeICTBEHHBIX MPU3HAKOB, COCTABJICHUE
T€HOTUITMYECKUX CXEM CKPEIIUBAHUS
Paznen 3. Teopus 3BoIIONMM
Tema 3.1. Hcro- | Conep:kaHue y4eOHOro MaTepuasa OK 02
pusi  3BOJIOLUOH- 1 ITepBoie »BomonMonHHble KoHenuuu (PK.b. Jlamapk, OK 04

HOI'0 y4eHus.
Muxkpo3BoJirouus

XK.JIL. Broddon). IBomonmonnas teopust Y. JlapBuna.
CunTeTnyeckass TeOpHUs SBOJIIOLUU U €€ OCHOBHBIE TO-
JIOKEHUA.

MuxposBosronus. Tlonmynsanusa kak sjneMeHTapHas eau-
HULA DBOJIIOLUMH. ['€HETMYECKHE OCHOBBI HBOJIIOLIHM.
DOneMeHTapHbIe (aKTOpPHI IBOMIONMHU. EcTecTBEeHHBIN
oT00p — HampaBisAmUA (HakTop BosoNMH. Bumooo-

]




l Pa30BaHUC KaK PC3YJIbTAT MUKPO3BOJIIOITNHN

Tema 3.2. Makpo- | Conep:kaHue y4eOHOro MaTepuasa 2 OK 02
sposonusi. Bo3-| 1 | Makpospomorusa. @opMbl 1 OCHOBHBIE HaIpaBJICHUS OK 04
HUKHOBEHHUE U makpoaBosouu (A.H. Cesepion). Ilytu goctukenus
pa3BUTHE KU3HHM ouonornyeckoro nporpecca. Coxpanenne 6HOpa3HO00-
Ha 3eMmuie pasus Ha 3emie.

['umoTte3sl U TeOpHH BO3HUKHOBEHUS XKM3HU Ha 3emile.

IlosiBneHue nepBbIX KIETOK U uX dBomonus. [Ipokapu-

OTBI M DyKapuOTHL. [IponCXOXKaeHNE MHOTOKICTOYHBIX

OopraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX IIaPCTB dyKa-

puoT
Tema 3.3. IlIpouc- | Conep:kaHue y4eOHOr0 MaTepuasa 2 OK 02
XOKIeHue 4Yeao-| 1 | AHTpomosorus — HayKa o 4yenoBeke. CucTeMaTH4ecKoe OK 04
BeKa — aHTPOIo- noJiokeHue yenoBeka. CXOACTBO U OTIMYHS YETIOBEKa C
reHes *KUBOTHbIMU. OCHOBHBIE CTaJUU AHTPOIOTEHE3a. DBO-

JIIOLIHSI COBPEMEHHOT'O YEJIOBEKaA.

YemoBeueckne pachkl M WX EIUHCTBO. Bpems u mytH

pacceneHuss 4enoBeka mo TutaHere. llpucnocoOnen-

HOCTB Y€JIOBEKA K Pa3HBIM YCIOBHUSIM CPEJIbI
Pa3nea 4. Jkojiorus 18
Tema 4.1. Jxogo- | Conep:kaHue y4eOHOr0 MaTepuasa 2 OK 01
ruyeckue (axkrto- 1 Cpenpl oOWTaHWUS OpPraHW3MOB: BOJHAs, HA3EMHO- 2 OK 02
Pbl U Cpelbl KH3- BO3/ylIHAs, MOYBEHHAs, BHyTpUOpraHusMeHHas. Du- OK 07

HH

3UKO-XMMUYECKHE OCOOCHHOCTH Cpeji OOUTaHMs opra-
HU3MOB. [Iprcnoco6iiennst opraHu3MoB K )KM3HU B pas-
HbIX cpenax. [lonsitue skonornyeckoro axropa. Kmac-
cudukaius sKojoruyeckux Qaxropos. IlpaBuio Mu-
Humyma FO. JIubuxa. 3akon TonepantHoctu B. Illen-

dopaa
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Tema 4.2. Ilomy-
JsAuus,  cooole-
CTBA, YKOCHCTEMBI

Conep:xkanue y4eOHOro MmaTepuasa

1

DKoJIoTHYeCcKasi XapaKTepUCTUKA BUJIA W TOMYJIALMH.
DKoJioruueckas HHINA BUJA. DKOJOTHYECKHUE XapaKTe-
puctuku mnonyasaiauu. CooOlecTBa M 3KOCHUCTEMBI.
buolieHos u ero cTpykrypa.

CBsi3u Mexy opranu3Mamu B OuoneHose. CTpykTyp-
HbIE KOMIIOHEHTBI JKOCUCTEMBI: MPOAYLEHTHI, KOHCY-
MEHTBI, peaylUeHThl. KpyroBopoT BEmIECTB U MOTOK
SHEPruu B 3Kocucteme. Tpoduueckne ypoBHU

B mom uucie, npaKkmui4ecKux 3aHAMUU

Ne3 | KpyroBopoT BelecTB 1 HEPriH B SKOCHCTEME

OK 01
OK 02
OK 07

Tema 4.3. bmuo-
chepa - rJ10-
OajbHast  JKO0JIO-
ruJyeckasi CHCTeMa

Conepxanue y4eOHOIro MaTepuajia

1

buocdepa — xuBasg obonouka 3emun. Pazputue mnpen-
ctaBiieHnii o 6uocdepe B Tpynax B.U. Bepnaackoro.
Ob6nactu O6uocdepsl U ee KOMIOHEHTHI. JKuBoe Bellie-
cTBO OHuochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIlecTBOBaHUs Onocdepbl. OcodeH-
HOCTH Ouocdepbl Kak 11o0anbHON SKOocUCTeMBI. J(nHa-
MHUYECKOE paBHOBecue B Ouocdepe. KpyroBopoTsl Be-
IIECTB ¥ OMOTEOXUMHUYECKUE IUKIBL. [ TT006anbHbIe 2KO-
JIOTHYECKHe MPOoOJIeMbl COBPEMEHHOCTHU

OK 01
OK 02
OK 07

Tema 4.4. Baus-
HHE AHTPOIIOIEeH-
HbIX ()AKTOPOB Ha

ouocdepy

Conep:kanue y4eOHOr0 MmaTepuasa

1

AHTpOIIOTeHHBIC BO3eHCTBUSA Ha Ouocdepy. 3arpsasHe-
HUS KaK BUJI aHTPOIIOT'€HHOTO BO3AEHCTBUS. AHTPOTIO-
TE€HHbIE BO3JCUCTBUS Ha aTMocdepy. BosaeiicTBus Ha
ruapocdepy. BozaeiictBus Ha nurochepy. AHTpono-
FeHHBIE BO3AEHCTBUA Ha OMOTHYECKHUE COOOIIECTBA.
VYriny0aeHHO U3ydaroTcsl OTXO/IbI, CBSI3aHHbBIE C OIpejie-
JIEHHOM TIpodeccueil/crnennaibHOCThIO

N

OK 01
OK 02
OK 04
OK 07
K 1.2

]




IIpodeccuoHaIBLHO OPHEHTHPOBAHHOE COACPKAHME

B mom uucie, npaKkmuidecKux 3aHAmMuUl

Ne 1 | OTX0/b1 TPOU3BOACTBA

Tema 4.5. Baus-
HHE  COLHAJIBbHO-
IKOJIOTHYECKUX
(akTopoB Ha 310-
POBbE YeJI0BEeKAa

Conep:xkanue y4eOHOr0 MmaTepuasa

1

310poBbe U €ro cocrasisitonye. PakTopbl, MOIO0XKH-
TEJIbHO W OTPULIATENIBHO BIMSIOIIME HA OPTAHU3M YEII0-
Beka. [IpoOiieMa TEXHOT€HHBIX BO3IEUCTBHI HA 310pO-
BbE YEJIOBEKA (3JIEKTPOMATHUTHBIE MOJISI, OBITOBAs XH-
MUs, U30BITOUHBIE LIYMBI, paguanus U T.I.). Ajganra-
Usl OpraHM3Ma 4YeloBeKa K (pakTopaM OKpy:Karolleu
cpensl. [lpuHuunel gopmupoBaHus 310poBbecOepera-
o1ero noseaeHusa. Pusznueckas akTUBHOCTb U 3/10pO-
BbE. bHOXMMHUYECKHE acClEeKThl PAlMOHAJIBHOIO IIHTa-
HUs

HpO(l)eCCl/IOHaJ'ILHO OPUCHTHUPOBAHHOC COACPKAHUEC

B mom uucne, nabopamopusvix 3anamuil

Ne 2 | YMcTBeHHas paGoTOCIIOCOOHOCTD

OK 02
OK 04
OK 07
K 1.2

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COECPKAHME

Pa3znea 5. buoJsiorus B :KU3HHU

oo

oo

Tema 5.1. buorex-
HOJIOTHUM B KHU3HH
Ka’XKI10ro

Conep:kanue y4eOHOr0 MmaTepuasa

1

buorexHomorus kak Hayka v mpou3BoACTBO. OCHOBHBIE
HaIpaBJICHUS COBPEMEHHOM OMOTEXHOJOTUH. MeTObI
ouotexHosoru. OOBEKTHI OMOTEXHOJOTHUU. OTHUKA
OMOTEXHOJOTUYECKUX U T€HETUUECKUX IKCIIEPUMEHTOB.
[IpaBuna moucka U aHanau3a OMOIKOJOTMYECKON WH-
dbopmanuu M3 Pa3TUYHBIX HMCTOYHHUKOB (Hay4yHas u
y4ueOHO-Hay4YHas JUTEpaTypa, CpeCcTBa MacCOBOW WH-
dbopmanmu, cetb UHTEpHET M NpyTHE)

B mom uucne, npakmuyeckux 3auamuil

OK 01
OK 02
OK 04
[IK 1.2
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Keiicpl Ha aHanu3 MHQPOpPMALUU O HAYYHBIX JTOCTHXKE-
HUSX B 00JIACTU T€HETUYECKUX TEXHOJOTUM, KIIETOUHOU
UHKEHEPUH, MUIIEBBIX OMOTEXHOIOTUH. 3aluTa Keiica:
IPEICTaBIICHUE pPE3ylbTaTOB pEIICHUs KEHCOB (BBI-
CTYIUICHUE C TIpe3eHTaluen)

Tema 5.2 buortex-
HOJIOTUM U TEXHH-
YeCKHEe CUCTEMBbI

Conep:xkanue y4eOHOr0 MmaTepuasa

D

D

B mom uucne, npakmuyeckux 3auamuii

D

D

1

Pa3BuTtHe OHOTEXHONOTH C NPUMEHEHHEM TEXHUYe-
CKHX cucTeM (OuouHKeHepusi, OnonHdpopmaTuka, O1o-
HUKAa) U UX IPUMEHEHUE B )KU3HM 4denoBeka. [louck u
aHaiu3 HWHGOpPMALMKM U3 PA3JIMYHBIX HCTOYHUKOB
(HayuyHast u ydeOHO-HayuyHas JMUTepaTypa, CpEACTBa
MaccoBoM uHGpopManuu, cetb VHTepHeT u apyrue).
Kelicbl Ha aHanu3 UHPOpPMaAUU O Pa3BUTUU OUOTEXHO-
JIOTUH C IPUMEHEHUEM TEXHHUYECKUX CHCTEM.

[IpencraBienne pe3yJbTaTOB pEIICHUS KEHWCOB (BbI-
CTYIUICHUE C TPe3eHTaluen)

OK 01
OK 02
OK 04
I[IK 1.2

IIpoMekyTOYHAS aTTECTAUMS — KOMILICKCHBIN 1 ¢epeHupPOBAHHBIN 3a4eT

Bcero

72

12

]




2.3. IlnanupoBanue y4eOHbIX 3aHATHIH C MCNI0Jb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

n/n Tema y4yeOHOr0 3aHATHS

AKTHBHbIE H HHTePaKTHBHbIE GOPMBbI
1 MeTOABbI 00y4eHHs

1 | Tema 1.2. CtpykTypHO (D)yHKIIMOHATIbHASI OpraHU3alMsl KJIETOK

Hp€3€HTaHI/II/I, COCTABJICHUC KJIACTCPOB.

2 | Tema 3.2. MakponBomtonusi. Bo3HUKHOBEHHE U Pa3BUTHUE JKU3HU
Ha 3emJie

[Ipe3enTaruu, cocTaBlieHUE KJIACTEPOB, MpoOIeMHas
JIEKLUA

3 | Tema 5.1. BUOTEXHOIOTHH B )KU3HU KaXKI0TO

[IpezenTanuum, penieHrue KeicoB, paboTa B Tpynax
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3. YCJI0BUA PEAJIU3AIIAN ITPOI'PAMMBI OBIIIEOBPA30OBATEJILHOM
YYEBHOU JUCHHUIIJIMHbI

3.1. Peasiu3anusi mporpaMmmspl 001eo0pa3oBaTeJibHOH TUCHMILIMHBI TPedyeT
HAJIMYMS Y4eOHOT0o KaOuHeTa (iaboparopun) buosornu

Oo6opynoBanue yueOHOro kadunera (;1aboparopun):
- I0CA/I0YHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- JIEMOHCTPAIIMOHHBIEC TIOCOOUS U MOJIETIH;

- yueOHas JIocKa M T.1I.

TexHunuyeckue cpeacrsa 00y4eHus :

- KOMITBIOTED;

- MYJIbTUMEIUNHBIA IPOEKTOP
JInneH3noHHOE NPOrpaMMHoOe odecnevyeHne

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl
3.2.1. [leyaTHbIe U3TaAHUSA

1. KoncrantnnoB B.M. buonorus: y4eOHMK [ CTYH. YYpexIACHUN
cpea.npod. oopazoanus/ B.M. Koncrantunosn, A.I'. Pezanos, E.O. ®aneeBa; nox pen.
B.M. KoncrantunoBa. —10-¢ m3a., crep. - M.: M3gatenbckuii mEHTp «AKaaeMHEs»,

2022. — 336 c. (Ocnosnoe neuamnoe uzoanue — OIIHU 1.). ISBN uzmanus — 978-5-0054-
0478-7

2. buonorus. 10-11 knacc (yrmyOneHHBIN ypOBEHb): YUYEOHHK JJISI CPEIHETO
obmero oopazoBanus / B. H. Speirun [u np.]; mox o6meii penakuueit B. H. Sppiruna.
— 2-¢ u3a. — MockBa: M3natensctBo FOpaiit, 2022. (Ocnosnoe neuammnoe uzoanue —
Ol 2.).

3. Oo6yxosB, JI. K. buosnorus: ki1eTku U TKaHu: yueOHOe OCOOue I CpeHe-
ro npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3j.,
nepepad. u qorn. — Mocksa: UznatensctBo KOpaiit, 2022. — 358 ¢. (Ocnosnoe neuam-
Hoe uzoanue — OIIH 3.).

4, buonorus: yueOHUK M MPaKTUKYyM JJI1 CPEAHEro NpodhecCHOHATBHOroO 00-
pasoBanus / B. H. Speirun [u ap.]; mox penakumein B. H. Spsiruna. — 2-e m3g. —

Mocksa: U3narensctBo FOpaiit, 2022. — 378 c. (Ocnosnoe neuamnoe uzoanue — OIIH
4.).

3.2.2. DeKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PeCypPChl)

1. buonorus. ba3oBbiit u yriay6nennsiii ypoBau: 10—11 kimaccel : yueOHHUK
U1 cpeaHero odmero obpaszoBanus / B. H. SIpeirun [m np.] ; mox oOmieit pemakiyei
B. H. Speiruna. — 2-e usn., mepepad. m gom. — Mocksa : M3marensctBo IOpaiiT,

2023. — 380 c. — (OO6meobpaszoBarenbubiii 1uki). — ISBN 978-5-534-16228-8.
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Texcr : amexktponHbii // OO6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530646 (Ocrosnoe snexmponnoe uzoanue — OOHU 1.).

2. O6yxos, JI. K. buonorus: KJIeTKH U TKaHU : yueOHOe Mocooue sl cpe-
Hero mnpodeccuoHanbHoro obpazosanusi / [. K. O6yxos, B. H. Kupunenkosa. — 3-e
u31., nepepad. u gomn. — Mocksa : UzparensctBo FOpaiit, 2023. — 358 c. — (IIpodec-
cuoHaiapHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekct : 27aeKTpOHHBIN //
OopasoBarenbHas miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/516336
(Ocnosnoe snexkmponnoe uzoanue — OOH 2.).

3. buonorus : yueOHHUK U MPAKTUKYM JIJIsI CPEeIHEro MpodeCCHOHaIBLHOTO 00-
pasoBanusi / B. H. Speirun [u gp.]; nmon pemakuumeit B. H. Speiruna. — 2-e¢ w3n. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IlpodeccuonansHoe obpaszoBa-

Hue). — ISBN 978-5-534-09603-3. — Tekcr : anexkTpoHHbIN // OOpa3oBareibHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618 (Ocuosroe s7exk-
mponnoe uzoanue — OOHU 3.).

4, KonecuukoB C.U. O6mas Ouomnorus. : ydeoHoe mnocodoue / KonecHukoB
C.1. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texcr: AJICKTPOHHBIH.

https://book.ru/book/949522 (Ocnosenoe anexkmponnoe uzdanue — OOHU 4.).

5. Myctadun A.I'. buonorus : yueonuk / Mycrabpun A.I'., 3axapoB B.b. —
Mocksa : KnoPyc, 2022. — 423 ¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501 — Tekct: anekTponHbIi. https://book.ru/book/932501 Oc-
HO8HOe 2iekmpoHnoe uzdanue — OO 5.).

2. www. sbio. info (Bcs 6momnorus.CoBpeMeHHass OMOJIOTHSI, CTaThH, HOBOCTH,
OubIMoTEeKA).

3. www. window. edu. ru (EanHoe okHO gOCTyIa K 00pa30BaTEIbHBIM pecypcaM
HNuTepHeTa no OMOJIOTHUH).

4. www.5ballov. ru/test (TecT nnst aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KYpCY
ouonorun).

5. www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKAIIMOHHBIE BUKTOPUHBI
1o OMOJIOTHU - DKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

6. www. biology. ru (buomorus B OTkpbsiToM Koyutemke.CallT COAepKUT dJICK-
TPOHHBIN yueOHUK 10 6uonoruu, On-line TecTh).

7. www. informika. ru (OnexkTpoHHBIN Y4eOHHMK, OOJBIION CIHCOK MHTEPHET-
pPECypcoB).

8. www. nrc. edu. ru (buonoruueckas kaptuHa mupa.Pazgen KOMIbIOTEPHOTO
yueOHuKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPHITOM YHHBEPCUTE-
Te).

9. www. nature. ok. ru (Penkue u ucuezarmue KuBOTHbIe Poccuu - MpoekT
Oxonoruyeckoro rearpa MI'Y um. M. B. JlomoHocOBa).

10. www. kozlenkoa. narod. ru ([{nst Tex, KTo yuuTcs caM U y4uT APYTUX; OUHO U
JTUCTAHITMOHHO, OMOJIOTUN, XUMHH, IPYTUM TIPEAMETaM).

11. www. schoolcity. by (buosorust B Bormpocax u OTBETax).

12. www. bril2002. narod. ru (buonorus ans mxonpHUKOB. KpaTkasi, KOMITakT-
Has, HO JOCTaTOYHO NoipoOHast nHpopmarus no pasaenam: «O0rmas ouonorus», «bo-
TaHUKa», «300J10TU, «HeT0BeK»).


https://urait.ru/bcode/530646
https://urait.ru/bcode/516336
https://urait.ru/bcode/511618
https://book.ru/book/949522
https://book.ru/book/932501

13. www. virtulab.net — BuptyansHas oOpazoBaTenbHas 1a00paTOPHSI
14. www. colledge.ru— obpa3oBaTenbHbIi CaliT

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1. Aradonosa U.b., buonorus. O0mas 6uonorus. bazossiit ypoenb. 10 Ki1.:
yue0.sobmeoopazonar. yupexaenuit/ U.b. Aradonosa, B.M. CuBormazoB. — M.:
Hpoda, 2014. — 207 c. — (HaBurartop)

2. AradonoBa W.b., buonorus. O6mrass 6uonorus. ba3oBwni ypoers. 11 kiI.:
yueb.amso0meo0pazosar. yupexaenuit/ U.b. Aradonosa, B.M. CuBornazos. — M.:
Hpoda, 2014. — 207 c. — (HaBurarop)

3. 3aam P.I'. buonorus B Tabmmmax, cxemax u pucyHkax. PocroB w//l: «®De-
HuKCY, 2014, — 396¢.

4. 3axapoB B.b. OO6mas Owuomnorus. IlpoduneHbrii ypoeHb. 10 KiL:
yue0.so6meoopazoBat. yupexaenuit/ B.b. 3axapos, C.I'. MamonToB, H.U. Conumn,
E.T. 3axaposa. - M: «lpoda», 2014. — 352 c.

5. 3axapoB B.b. OOmas Owuonorus. IIpodbunbHeiii ypoBeHb. 11 ki
yuae0.1so61eo0paszopar. yupexaenuii/ B.b. 3axapos, C.I'. MamonToB, H.. Conus,
E.T. 3axaposa. - M: «Ipoda», 2014. — 283 c.

6. YeoOnmes H.B., I'puneBa I'.I'. buonorus: y4eb. mis CTyIeHTOB Ipodeccro-
HaJbHBIX 00pa30BaTENbHBIX OPTaHU3AIUH, OCBABAIOIIUX MPO(ECCUH U CTICIIMATTEHOCTH
CIIO. -M., 2023.

1. Tetinop M. buonorus: 8 3 1. T. 1 / JI. Teitnop, H. I'pun, Y. Crayt; non
pen.P. Conepa ; niep. 3-ro anri. uza. — 14-e uzn. —M. : Jlaboparopus 3Hanuii, 2022
—454 c.

8. [TaBnoBa, E. 1. Dxonorus: yueOHUK U MPAKTUKYM JJIsl CpeIHETo npodec-
cuoHasibHOTO 0OpazoBanus / E. W. ITaBnosa, B. K. HoBukoB. — MockBa: U3narenscTtBo
HOpaiit, 2022. — 190 c.

9. Epemuenko, O. 3. buomnorus: yuyenune o 6uocdepe: yueOHoe mocodue s
cpennero npodeccuonanbHoro odpazosanus / O. 3. Epemuenko. — 3-e u3., nepepao.
u fon. — Mocksa: U3znatensctBo FOpaiit, 2022. — 236 c.

10. baunos, JI. H. Dkomorus: ydeOHOE mocodme uisi cpeaHero mpodeccro-
HanbHOTO 0Opa3oBanus / JI. H. biunos, B. B. TTomsikoBa, A. B. Cemenua ; moj oOmiei
penakuueit JI. H. binnoBa. — MockBa: U3aatensctBo FOpaiit, 2022. — 208 c.

11. bproxanp, ©. ®. [IpomebiuieHHas 3kojorus: yueOHuk / @.@. bproxans,
M.B. I'padxuna, E.E. CnobnsikoBa. — MockBa: ®POPYM: UH®PA-M, 2022. — 208 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHDBI

Koa u nanmenoBanue
(popmupyemMbIX KOMIIETEHIIMH

Pa3pen / Tema

THII OEHOYHBIX MEPONIPUATHI

OK 01
OK 02
OK 04

Pazpenr 1. Kiaerka —  cTpyKTypHO-
(pyHKIHOHAJIbHAS eIUHULA )KUBOT0

KontponbHas pabora «MOJEKyJISIpHBIN ypo-
BEHb OPTaHU3AIlUH )KUBOTO

OK 02

Tema 1.1. buonorus xak Hayka. O01ast Xxapak-
TEPUCTUKA KU3HU

3anonHeHue TaOIMIBl C OMHMCAHUEM METOOB
MHUKPOCKOIIMPOBaHUS C MX JOCTOMHCTBAMHU H
HEJ0CTaTKaMH.

3anonHeHue Tadaubl «BKiag yueHbIX B pa3BH-
THE OUOJIOTHUM

3anoyiHEHUE CPAaBHUTEIHHOM TaOIUIIBI CXOJICTBA
Y PA3JIMYUNA dKUBOTO U HE )KHBOTO

OK 01
OK 02
OK 04

Tema 1.2. CtpyKkTypHO-(pYHKIIMOHAIbHAS Op-
raHu3auus KIETOK

OuenuBaemasi IUCKYCCHsI IO BOITPOCAM JIEKIIMH
Pa3paboTka MeHTanbHOM KapThl MO Ki1accu(puKa-
IIUH KJIETOK U UX CTPOSHUIO Ha MPO- U IyKapHo-
TUYECKUX U 10 IIapCTBAM B MUHHU TPYIITIaxX
Brinonnenue u 3anmura 1a00paTtopHOM paboThI
Nel «CtpoeHue KIIETKU U KIIETOYHBIE BKIIIOYE-
HUSD»

[IpencraBneHune yCTHBIX COOOLIEHUM ¢ IPe3eH-
TaIMeil, MOATOTOBJICHHBIX M0 MEPEYHIO HCTOUHHU-
KOB, p€KOMEHIOBAHHBIX MIPEToaaBaTesieM

OK 01
OK 02

Tema 1.3. CtpykTypHO-QYyHKITMOHATHHBIC (DaAK-
TOPBI HACJIEICTBEHHOCTH

@pOoHTAIBHBIN ONPOC
Pa3paboTtka rioccapus
Pemenue 3amay Ha onpeiesieHne mocie10Ba-
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TEJIbHOCTH HYKJIEOTHUA0B, aMHUHOKHCIIOT B HOPME
U B CIIy4ac U3MEHEHMs I10CIEN0BATEIIBHOCTH
HykiaeotunoB JJHK

OK 02

Tema 1.4. OO6MeH BelllecTB U IIpeBpalleHre
SHEPI'UM B KIIETKE

OpoHTaIBHBIN OIIPOC
3anoJHEHUE CPABHUTENBHOW TaOIHIIBI XapaKTe-
PUCTUK TUIIOB OOMEHA BEILIECTB

OK 02
OK 04

Tema 1.5. )Ku3HeHHEBIN UK KIETKU. MUTO3.
Meiio3

OO6cy>xeHre o BOIpOcaMm JICKITUU
Pa3zpaboTka JeHThI BpeMEHHU KU3HEHHOTO IHKJIA

Pasznesn 2. Ctpoenne U (pyHKIIUM OPTaHU3MA

OK 02
OK 04

Tema 2.1. CtpoeHue opranusma

OueHnBaeMasi IUCKYCCHUS

Pa3paboTka MeHTaIbHOM KapThl TKAHEH, opra-
HOB U CHUCTEM OpPraHOB OPTaHU3MOB (pacTECHHUS,
YKUBOTHBIE, YEJIIOBEK) C KPATKOM XapaKTepUCTH-
KOM uX QyHKIUH

OK 02

Tema 2.2. ®opMbl pa3MHOXKEHHUSI OPraHU3MOB

@pOoHTAJIBHBIN ONPOC

3anosHeHre TaOJIUIIBI C KPaTKON XapaKTepu-
CTUKOHN U ipuMepaMu (PopM pa3MHOKEHUS Op-
TaHU3MOB

OK 02
OK 04

Tema 2.3. OHTOr€He3 pacTEHU, KUBOTHBIX U
YeJioBeKa

Pa3zpaboTka jJeHTHI BpEMEHHU ¢ XapaKTePUCTUKON
ATAIOB OHTOT€HE3a OTAEIIBHOM IPYNIION KUBOT-
HBIX U YEJIOBEKa [0 MUKPOrpynnam

Tect

CocTaBlieHUE KU3HECHHBIX [IUKJIOB PACTEHUM 1O
oT/ieJiaM (MOXOBH/IHbIC, XBOIIIEBU IHBIC, TIAII0-
POTHUKOBHUAHBIE, TOJIOCEMEHHBIE, ITOKPBITOCE-
MCHHBIC)

OK 02
OK 04

Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUS

Pa3paboTtka rioccapus
@poHTAIBHBIN ONPOC




Tect

BelnonHeHe 1 3alMTa NPaKTHYECKOW padOoThI
Nel Pemenue 3agau no teme «3aKOHOMEPHOCTH
HACIICJOBAHUS»

OK 01 Tema 2.5. CuerieHHOE HaclieIoBaHue npu3Ha- | Tect

OK 02 KOB Pa3paboTtka rioccapus
BrimonHenue u 3amuTa npakTH4ecKo paboThl
Ne2 Pemienue 3amau no reme «ClierieHHOE
HACJIEI0BAHUE MTPU3HAKOB

OK 01 Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH Tecr.

OK 02 Pemenue 3ama4d Ha onpeneneHne TUIIA MyTallln

OK 04 IIpU IIepeaave HACIEACTBEHHBIX IPU3HAKOB, CO-
CTaBJICHUE T€HOTUITMYECKUX CXEM CKPEIIUBAHUS

Paznen 3. Teopus 3BoJIonMHA

OK 02 Tema 3.1 Hcropus 3BOMIOIMOHHOTO yueHUsA. | DpOHTaIBHBIN OIIPOC

OK 04 MuKpo3BOJIIOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHS 3BOIIOIHU-
OHHOI'O YYEHUS

OK 02 Tema 3.2 MakposBomonusi. BozHnkHOBeHME 1 |OnieHnBaeMast TUCKYCCHUs: UCTIOJIb30BAHHE apry-

OK 04 pa3BUTHE KU3HU Ha 3eMJIe MEHTOB, OMOJIOTUYECKON TEPMHUHOJIOTUN U CUM-
BOJIMKH JUISI TOKa3aTeJIbCTBA POACTBA OpraHU3-
MOB Pa3HbIX CUCTEMAaTUYECKHUX TPy
Pa3paboTka JeHTbl BpeMEHU BOZHUKHOBEHUS U
pa3BUTHUS )KU3HU HA 3eMJie

OK 02 Tema 3.3 TlpoucxoxaeHue yenoBeka — aHTpo- |DpoHTaIbHBIN OIIPOC

OK 04 MOTeHE3 Pa3zpaboTka jJeHTHI BpeMEHU TPOUCX 0K ICHUS

YCJIOBCKaA

Pasnea 4. DkoJiorus




OK 01

Tema 4.1 Dkonorudeckue GakToOpbl U CPeIbl

TecT no skonoruyeckuM (paxkrtopam u cpeaam

OK 02 YKU3HU YKU3HU OpraHu3MOB

OK 07

OK 01 Tema 4.2 Tlonmynsiusi, coobuiecTBa, skocucte- |CocTaBiieHUE CXeM KPYyroBopoTa BEIIECTB, HC-

OK 02 MBI I10J1b3Yysl MaTepUabl JICKLIUU

OK 07 BrimonHenue u 3amuTa npakTHIecKo paboThl
Ne3 «KpyroBopoT BELIECTB ¥ JHEPTUU B IKOCH-
cTeEME»

OK 01 Tema 4.3 Bbuocdepa - rmobanbpHas skojorude- |OrieHuBaeMas TUCKyCCHUs

OK 02 CKasi cucTeMa Tect

OK 07

OK 01 Tema 4.4 BnusiHue aHTpONOreHHbIX pakTopoB |TecT

OK 02 Ha Ouochepy BrinonHeHue u 3aiyTa NpakTU4ecKon padoThl

OK 04 Ne4 «OTx0161 IPOU3BOACTBAY

OK 07

IIK 1.2

OK 02 Tema 4.5 BnusiHHe connanbHO-3K0JIOrHYecKUX |OleHMBaeMas IUCKYCCHUs

OK 04 (akTOpOB Ha 3J0POBBE YEIIOBEKA Brlinonnenue u 3ammra 1adopaTopHOil paboThI

OK 07 No2 «YmcTBeHHas pabOTOCIIOCOOHOCTEY

IIK 1.2

OK 01 Pa3znen 5. buoJiorusi B :aku3Hu 3amura Kerca: mpeaCcTaBICHUE pe3yIbTaToB pe-

OK 02 HIEHUs] KeHCOB (BBICTYIJIEHUE C MPE3eHTAIEN )

OK 04

K 1.2

OK 01 Tema 5.1 BuoTexHOJIOTHY B )KU3HU KaKJI0ro  |BeImonHeHue Keiica Ha aHanu3 nHGOopMaIluu o

OK 02 HAYYHBIX IOCTHXKEHUSIX B 00JIACTH T€HETUYECKUX

OK 04 TE€XHOJIOTUH, KIETOYHON MHKEHEPUH, TTUILIEBBIX

K 1.2 OMOTEXHOJIOTH (I10 TPYIIam), PEACTaBICHHUE




pE3yNbTaTOB PELIECHUs KeCOB
OK 01 Tema 5.2 BuoTexXHOJIOTUU U TEXHUYECKHE CU- |BhINOTHEHUE Keiica Ha aHaau3 HHGOpMaIlUuu O
OK 02 CTEMBI pa3BUTHSI OMOTEXHOJIOTUIN ¢ IPUMEHEHUEM TEeX-
OK 04 HUYECKHUX CHCTEM (TI0 TpymiaM), peACcTaBIeHUE
IIK 1.2 pEe3yJbTAaTOB PEIICHUS KEMCOB

Kpurepuu oueHku ocBoeHHs 0011e00pa3oBaTe/IbHON Yy4eOHOM AUCHMIINHBI:

Ilposepka 3nanuit no yuebnoi oucyuniune:

OreHka «omauuHoy» BBICTABISIETCS 00yYarOIMEMyCsl, €ClIi OH TITyOOKO U MPOYHO YCBOWJI MIPOTPAMMHBIN MaTepuai Kypca, ucuaep-
MBIBAIOIIIE, MTOCIIE0BATEIFHO, YETKO M JIOTUYECKH CTPOMHO €T0 M3JIaraeT, YMEeT TECHO YBSI3bIBATh TECOPHUIO C MPAKTHUKOM, CBO-
007HO crpaBisieTCs C 3aJa4aMH M BOIIPOCAMH, HE 3aTPYAHSAETCS ¢ OTBETAaMH IIPHU BUJIOM3MEHEHUH 3a/laHuH, IPABHILHO 000CHO-
BBIBACT MPUHSATHIEC PELLIECHUS, BIaJICET pa3HOCTOPOHHUMH HaBbIKAMH U TPUEMAMHU BBITIOJHEHMSI MPAKTUYECKUX 3a]1a4;

OLIEHKA «XOpouio» BBICTABISETCS 00yYarolIeMycs, €CJIM OH TBEPJO 3HAET MaTepHall Kypca, TpaMOTHO U IO CYUIECTBY H3Jaraer
€ro, He JI0IycKas CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUILHO MPUMEHSET TEOPETHUECKUE TOJ0KEHUSI TIPU pe-
IIEHUH MTPAKTUUYECKUX BOMPOCOB U 33/]1a4, BaJeeT HE0OXOAMMbIMU HaBbIKaMH U IPUEMaMH UX BBIIIOJIHEHUS;

OLIEHKA «)008/1eme8opumeibHo» BBICTaBIAETCA 00ydYaroleMycsl, €CIM OH UMEET 3HAHMS TOJbKO OCHOBHOIO MaTepuaja, HO He
YCBOMJI €T0 JIeTajeil, JonycKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBUIIbHbIE (POPMYITUPOBKH, HAPYILIEHUS JIOTUYECKON mocenoBa-
TEIBHOCTH B U3JI0KEHUH MMPOTPAMMHOT0 MaTepraa, UCIIBITHIBACT 3aTPyAHEHHUS TIPH BBHITTOJIHEHUH MPAKTUYECKUX 3a/1a4;

OLICHKA «HeY008/1emE80pUMeibHO» BBICTABIISIETCS 00ydaromeMycsi, KOTOPBIH HE 3HAeT 3HAUYNUTENBHON YacTH MPOTPAMMHOTO MaTe-
puasa, JOMyCKaeT CyIIeCTBEHHBIC OIIMOKH, HEYBEPEHHO, ¢ OOJIBIIUMU 3aTPyJHEHUSMHU PEIlaeT MPaKTUUYECKUe 3a7aud WU He
CTPAaBIISETCSI C HUIMH CaMOCTOSITENIBHO.

Ilposepka npasunvnocmu pacuemos u ocyuiecmenenus Heo0X00UMbIX 0elcmeuil no yuedHol oucyuniune:

85 - 100% npaBUIIbHBIX PaCYETOB U IEUCTBUI — «OTIMYHO»

69-84% mpaBUIBbHBIX PACUETOB U JICUCTBUNA — «XOPOIIIO»

51-68% mnpaBWIbHBIX PACYETOB U AEHCTBUI — «yAOBJIETBOPUTEIHHOY

50% u MeHee — «HEeyAOBIETBOPUTEIBHO»




