oI

Digitally signed by
Hocbipesa Tanuxa
AnekcoxaPoBHO

DN: C=RU,
OuU=4upekToP, O=THNOY
MO "CfK", CN=Hocsipesa
TanuHo AnekCaHAPOBHO,
E=mo_spkolledzh@mosre
g.ru

Reason: 4 ytBepxaok
NOHHbIG AOKYMEHT
Location: Ceprues flocan
Date: 2024-10-15 16:50:39

IMpuaoxkenue 4-11

MununcrepcTBO 00pa3zoBaHuss MOCKOBCKOW 00J1acTh
['ocynapcTBeHHOE 010/1)KETHOE MTPO(ECCHOHAIBHOE
oOpa3oBaTesibHOE yupexaeHne MockoBcKkoi o01acTu
«Ceprueso-Ilocanckuii Komiemx»

Y TBepxkIeHA MPUKA30M JUPEKTOPA
I'BITOY MO «CeprueBo-Ilocaackuii Koiemx»
Ne 136-OC ot 14.06.2024

ITPOTPAMMA JIUCTIATUTAHBI
0O0/1.11 BUOJIOT U

r. Ceprues I[locan
2024 1.



PACCMOTPEHO COTI'JTACOBAHO

Ha 3aceJaHun LK 3am. gupekropa o YMP
0011e00pa3oBaTeIbHBIX,

€CTECTBEHHOHAYYHBIX

¥ TYMaHUTAPHBIX JUCIUTUIHH

[Tporpamma yuebnoit nucrumauasl OO/ly.11 buonorus paspaborana B COOTBETCTBHH C MPHKA30M
MunucrepctBa npocsemenus Poccuiickonr ®eneparuun ot 27 oktsa6ps 2023 r. Ne 796 «O06
YTBepKIEHHUH  (hefiepaibHOr0  TOCYJApCTBEHHOTO  O0pa3oBaTEeIbHOrO  CTAaHAApPTa  CPEIHETO
npodeccuoHaibHOr0 oOpaszoBanus 1o crenuainbHocTd  18.02.11 TexHosoruss MpoOU3BOJCTBA
SHEPrOHACHIIIEHHBIX MAaTEpUATIOB U U3JCIUW» U 3aperuCTPUPOBAHHOTO MUHHUCTEPCTBOM FOCTHIIMU
Poccwmiickoit @eneparuu 28 Hos6ps 2023 1. (Perucrpammonnsii Ne 76129), B cooTBeTcTBUU C
TpeboBanusiMu ~ DenepanbHOr0  rOCYJapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa  CPEIHEro
npodeccnoHanbHOTO OOpa3oBanusi 1o crenuanbHocTH  18.02.11 TexHOMOrMsS TPOU3BOICTBA
SHEPTrOHACHIIICHHBIX MAaTepUajJoB M  W3JAEJIUN, YTBEPKIEHHOIO NpHKa3oM MuUHHCTEpPCTBA
npocsemeHust PO ot 27 okta6ps 2023 r. N 796 «O6 yTBepkaeHnu (eaeparbHOro rocy1apCTBEHHOTO
00pa30BaTeNpHOrO CTAaHAApTa CpPeIHEero MpPoQPEecCHOHANBHOIO 00pa3oBaHHUs IO CHEHHATBLHOCTH
18.02.11 TexHosorus MpPOU3BOJACTBA HSHEPrOHACBHIIIEHHBIX MAaTEpPUAJIOB M  M3ACIUN» U
3apEeruCTPUPOBAaHHOTO0 MuHHCTEpCcTBOM focTUIMA P® 28 Hos0ps 2023 r. (Perucrparuonssiii No
76129), ma ocHoBanuu IIpumMepHOii paboueii mporpamMmbl 001C00Pa30BATEIBLHON JAUCIUTLIHHBI
«buonorumy 1715 npodeccuoHaIbHBIX 00pa30BaTeNbHBIX OpraHu3aluii, pazpadorannoit ®I'bOY 10
«HCTUTYT pa3BUTHS NPOdEeCCUOHATHFHOTO 00pa3oBaHus» (0a30BbI YPOBEHb BapuaHT 1) (ITPOTOKOI
Nel4 ot 30.11.2022r.).
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obnactu «CeprueBo-Ilocanckuii Komemx»
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Ammna Taresna ['ennanbeBna - npenoaasatens [ BIIOY MO «CeprueBo-Ilocaackuii KoiemK»
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1. O0mas xapakTepucTHKa padoyeil mporpaMmbl 0011e00pa3oBaTebHON TUCHUIIMHBI
«BHOJIOTI' U5

1.1. MecTo AucuMIUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OO6meobOpa3oBaTenbHass — nucHUIUIMHA — «buonorus»  sBIseTcs  00S3aTENBHON  YacThIO
0011e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTenbHOM mporpamMmmbl B cooTBercTBUu ¢ PI'OC CIIO mo
crenranbHOCTH 18.02.11 TexHomorus mpou3BoICTBA YHEPTOHACKIIICHHBIX MATEPUAJIOB U U3/ICIIHI.

1.2. Heau U miianHupyemMblie pe3yabTAThl 0CBOCHUS IHCHUILINHBI:
1.2.1. ey qUCHUILIMHBI

Heas: QopmupoBaHue Yy CTYyAEGHTOB MPEACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHM3alMK J)KUBBIX CUCTEM Pa3HOT'O PAHra KaKk OCHOBBI IPUHATHUS PEIIEHUN B OTHOLLIEHUU OOBEKTOB
YKUBOM IIPUPOJBI U B IPOU3BOJICTBEHHBIX CUTYaLIHsX.

3agauu:

1) chopmupoBaTh NMOHMMAaHHE CTPOEHHUS, MHOTrOOOpa3usi U OCOOEHHOCTEH MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPTraHU3alUU, 3aKOHOMEPHOCTEH MPOTEeKaHUsI OMOJIOTHYECKUX MPOLIECCOB U SIBICHUN
B OKpYy)Karollel cpene, LEIOCTHOM HayuyHOM KapTHUHBI MHpa, B3aUMOCBS3M U B3aWMO3aBUCHMOCTH
€CTECTBEHHBIX HAYyK;

2) pa3BUTb YMEHHUS ONpPEIENSITh *HUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIOIEHUS 3a
9KOCUCTEMAaMHU JUIsl BBISIBJICHMSI €CTECTBEHHBIX M AHTPONOIEHHBIX W3MEHEHHUH, MHTEPIpPETHPOBATH
pe3yNbTaThl HAOMIOICHUH,

3) chopmMupoBaTh HABBIKM IPOBEACHHUS MPOCTEHIIMX OHOJOTMYECKUX AKCIEPUMEHTAIbHBIX
HCCIIEIOBAaHM ¢ COOJI0ZIEHHEM MpaBMIl 6€30I1aCHOT0 OOpalleHus ¢ 00bEKTaMU U 000PYAOBaHHEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh HMH(POpPMAIMIO OMOJIOTHYECKOTO XapakTepa M3 Pa3IMYHbIX
HMCTOYHUKOB;

5) chpopmMupoBaTh yMEHMSI POTHO3UPOBATH MOCIEACTBUS CBOEH JAESITEILHOCTH 110 OTHOIIEHHUIO K
OKpY’KaloIIe cpejie, COOCTBEHHOMY 37I0pPOBbIO; 0OOCHOBBIBATh M COOJIOATh MEPhI MPOGUIAKTUKH
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKOM HAYKH U TEXHOJIOTHUI B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIMIMHCKUX TEXHOJOTHM |
arpoOMOTEXHOJIOT HHA.



1.2.2. Ilnanupyemblie pe3yjbTAaThl OCBOEHHS 001Ie00pa3oBaTe/JbHOM IUCHUILVIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

COO
Ko v HauMeHOBaHue I[nanupyemble pe3yJbTaThbl 0CBOCHUSI AU CIHHILTHHBI

(popmupyembix

KOMITeTeHIIHiA Oo0urue JAucuunjanHapHblie
OK O0l. BsiOupars | B yacTu Tpy10BOro BOCIUTAHUS: c(hOpMHUPOBAHHOCTH 3HAHWN O MECTE W POJU OWOJOTHH B CHCTEME
Cr1oco0s! PCHICHHUS | - TOTOBHOCTP K TPYHdy, OCO3HAHWE LEHHOCTH MAacTepCTBa, | HAYYHOTO 3HAHWS; (DYHKIMOHAIBHON TPaMOTHOCTH YeOBEKa IS
sanad . TPYI0JIIO0HE; PEIICHUS )KU3HEHHBIX MTPOOJIEM;
npohecCHOHATBHOM . .

TOILIOC - TOTOBHOCTh K AaKTHBHOH JESATENFHOCTH TEXHOIOTHYECKOW U | c(hOpMHUPOBAHHOCTH YMEHHUS pacKpbhIBaTh coJlepKaHue
JIESATEIIbHOCTH . N
PHMEHHTENHHO « | COUHMANBHON  HANPABICHHOCTH, CIIOCOOHOCTh ~ MHMIIMUPOBATH, | OCHOBOIIOJIATAIONIMX OMOJIOTMUECKUX TCPMUHOB M TOHSTHIA: )KU3Hb,
pasIHIHBIM TUTAHUPOBATh U CAMOCTOSATEIILHO BBITIOJIHATH TAKYIO JACATEIBHOCT, | KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJI, MOIYJIALHUSA, dKOCUCTEMA,
KOHTEKCTAM - HHTEpeC K Pa3InIHbIM cepaM nmpodeccnoHaTbHON AeITeIbHOCTH, | OMolleHo3, Omocdepa; merabonm3sM  (OOMEH  BEMIECTB W

OBjnajneHue YHUBEPCAIBHBIMH  yYCOHBIMH  IIO3HABATCIHHBIMHU
JIEHCTBUAMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUS:

- CaMOCTOSTEJIBHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBaATh MPOOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHHS IS
CpaBHEHUs, Ki1accu(puKanuy 1 0000IIeHNS;

- ONpenensaTh UENH JAeATENbHOCTH, 33JaBaTh IapaMeTphl |
KPUTEPUU UX JOCTHIKCHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M MTPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX

- BHOCHTb KOPPEKTHUBHI B JIEATEIHHOCTH, OIIEHUBATH COOTBETCTBUE
PE3yIbTaTOB LENSIM, OIIEHUBATH PUCKU TIOCIIEICTBUH IS TEIIbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIILJICHUE NPU PEIICHUH >XKU3HEHHBIX
npobieM

0) 0a30BbI€ HCCIEA0BATENbCKHE JeHCTBUA:

- BJIaJCTh HaBBIKAMH YYE€OHO-HCCIICOBATEIBCKON M IMPOECKTHOM
JIeSATEIIbHOCTH, HABBIKAMU pa3pelIeHus IpooIem;

- BBIABJIATH HNPUYUHHO-CJICICTBCHHBIC CBA3U W aAKTYyaJIM3UPOBATH

MpeBpalleHrue HEpPruu), roMeoctas (caMoperyssiius), OMOCHHTE3
OenKka, CTPyKTypHasi OpraHU3alysl KUBBIX CHUCTEM, JAUCKPETHOCTb,
(pempoaykuus),
HACIIEICTBEHHOCTh, M3MEHYMBOCTb, SHEPro3aBUCHUMOCTb, POCT M

caMoperyjdanus, CaMOBOCIIPOM3BEACHNC
Pa3BUTUC, YPOBHCBAs OpraHu3aiius;

c(hOpMHUPOBAHHOCTh YMEHHUS packpbIBaTh coJIEpKaHue

OCHOBOITOJJararommx OMOJIOTHYCCKUX TCOpI/Iﬁ u THUITIOTE3:

KJIETOYHOH, XPOMOCOMHOM,  MyTalMOHHOW,  3BOJIIOLMOHHOM,
MIPOUCXOKICHUS KU3HU U YEIIOBEKA;

c(OpPMUPOBAHHOCTh, YMEHHSI PACKPHIBATh OCHOBOITOJIATAFOIIINE
Ouosnoruueckne 3akoHbl W 3akoHomepHoctH (I. Mennens, T.
Moprana, H.W. Basunopa, 3. I'ekkens, ®. Mromepa, K. bapa),
TPaHUIBI UX TPIMEHUMOCTH K )KHBBIM CHCTEMAM;

MpUOOPETEHUE OTBITa MPUMEHEHHSI OCHOBHBIX METOIOB HAYYHOTO
[TO3HAHUSI, UCIIOJB3YEMbIX B OMOJIOTHH: HAOJFOJIECHUS W OMHCAHUS
JKUBBIX CHCTEM, IMPOIICCCOB U SIBIICHUI; OPTaHU3aIliH U TTPOBEICHUS
OMOJIOTMYECKOTO IKCIICPUMEHTA, BBIIBIKEHUS TUIIOTE3, BEIIBICHUS
3aBUCHMOCTH MEXIy HCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHCHHS
MOJIYICHHBIX ~ PE3yJhTaTOB

u  (GOpPMYITUPOBAHUS BBIBOJIOB C




3a/avy, BBIABUTATh THUIOTE3y €€ PeIIeHHUs, HaXOAWTh apryMEHTHI
JUISL T0KA3aTENbCTBA CBOMX YTBEPXKACHUH, 3a/JaBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

- aHAJM3UPOBATH MOJIYYCHHBIE B XOJI€ PEIICHUS 3a1a4l PE3yIbTaTHhI,
KPUTUYECKU OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHNE B HOBBIX YCIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUYECKYIO
00JacTH )KU3HEeIeATENbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

- BBIJIBUTATh HOBBIC MJICU, MPEIaraTh OPUTHHAIBHBIC MOIXOABI U

peIIeHHS;

HCIIOJIB30BAHMEM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB;
C(I)OpMI/IpOBaHHOCTL YMCHUSA BBIACTATL CYHICCTBCHHBIC MNPU3HAKU

BUPYCOB, KIJIIETOK MPOKApHOT W JOYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpraHnsmMoB, BUI0B, 6I/IOFCOIICH030B u
OKOCHUCTEM; 0COOEHHOCTH IIpoLCCCOB oOmeHa BCIICCTB H

MIPEeBpAIeHNsT YHEPTHH B KIETKE, (OTOCHHTE3a, TIACTHYECKOTO U

JHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO3a, Meio03a,
OIJIOZIOTBOPCHUS, PA3BUTHS W PA3MHOXCHHUS, WHIMBHIYATBHOTO
pa3BuTHsl OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOr0 0TOOpa, BHJI000Pa30BaHUsS, IMPHUCIIOCOOIICHHOCTH
OpPraHu3MOB K Cpejie OOUTAHMs, BIUSIHUS KOMIIOHCHTOB DKOCHCTEM,
AHTPOINIOTEHHBIX HM3MEHEHMM B HKOCHCTEMAx CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEBpaIlicHHE SHEprHH B Onochepe;

c(OPMHUPOBAHHOCTh YMEHHUSI pellaTh OHOJOTHYECKUE 3a7adH,
COCTaBJISITh TCHOTHIIMYECKHE CXEMbl CKPCIIMBAHHUS JUIS Pa3HbIX
THUIIOB HACIICJIOBAHUS TPU3HAKOB Y OPraHU3MOB, COCTABIISITH CXEMBI
MEpPeHOCca BEUISCTB M DHEPrMH B HKOocHcTeMax (IeNU MUTAHHUSA,

ITHIIEBHIC CETH )

OK 02. HUcnons3oBath

COBPEMEHHBIE
cpencTaa TIOUCKa,
aHanmm3a u
UHTEpIpETAIN
uHpOpMAIUN u
UHQOPMaIIOHHEIE
TEXHOJIOTHH JUTst
BBITIOJTHEHHS 3a1a4
podeCCHOHATEHOM
JIeSITeITbHOCTH

B 06;1acTH IEHHOCTH HAYYHOT0 IO3HAHUSL:

- copMUPOBAaHHOCT,  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSA HayKH M  OOLIECTBEHHOH
NPaKTUKH, OCHOBAHHOTO HAa JHMAJOTe KYJBTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPUICHCTBOBAaHHUE SI3BIKOBOM M UUTATEIBCKOW KYJBTYpPBI Kak
CpEeJICTBA B3aUMOJEHCTBHS MEXAY JIIOJbMH U MTO3HAHHUI MUPA;

- OCO3HaHUE IICHHOCTH HAay4YHOM JESATENBHOCTH, TOTOBHOCTH
OCYIIECTBIATh NMPOEKTHYI0 U HCCIENOBATENBCKYIO AESITEIbHOCTh
WHANBHTyaJIbHO U B TPYIIIIE;

OBnageHne  yHUBEPCAJIbHBIMH  y4eOHBIMH  IO3HAaBATEIbHBIMU
NEUCTBUSIMHU:

B) padora ¢ nHpopmanmeii:

- BJAJICTb HABBIKAMU MOJYUYCHHUA HH(bOpMaL[I/IPI N3 HMCTOYHHKOB

c(OpPMHUPOBAHHOCTb YMEHHUH KPUTHUYECKH OLIEHUBATh MH(OPMALNIO

OMOJIOrHYECKOI0 COJZACPpIKAaHWA, BKIIOYAOUIYHO TICCBJAOHAYYHBIC

3HaHUSI M3 Pa3IMYHBIX HMCTOYHHUKOB (CpPEICTBa  MAacCOBOM
UHQOpMAITUH, Hay4HO-TIOIYJISIPHbIE MaTepuabl);
UHTEPIPETUPOBATh STUYECKHUE ACIIEKThI COBPEMEHHBIX
uccieoBaHUd B OMOJOrMH,  MeIUUHMHE, OHOTEXHOJIOTHH;
paccMarpuBath rinodanbHbIe JKOJIOTHYECKHE poOIIeMBI
COBPEMEHHOCTH,  (OPMHPOBaTH IO  OTHOMIEHUIO K  HHUM

COOCTBEHHYIO TTO3UIIHIO;

c(hopMUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIC
U YCTHBIE COOOINEHHS HA OCHOBE OMOJIOTHYECKOW MHPOPMAIUK U3
HCCKOJBbKHX HWCTOYHHUKOB, FpaMOTHO HUCITIOJIB30BATh HOHHTI/H‘/’IHBH‘/‘I
anmapar OMOJIOTHH




pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh IIOMCK, AHANHU3,
CHUCTEMAaTH3alMI0 M HMHTEpIpETanrio WHPOPMALUK Ppa3IUIHbBIX
BUZOB U (POPM NPEICTABICHUS;

- CO3/1aBaTh TEKCThI B Pa3IM4YHBIX (popMaTax ¢ y4eTOM Ha3HAUCHUS
MHQOpPMallMK W LEJNEeBOM AayAMTOPHH, BBHIOMpAs ONTHMAIbHYIO
(hopMy npencTaBICHHUS U BU3YaIU3alUH;

- OLIGHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTH HH(OpMalNuu, ee
COOTBETCTBHE IIPABOBBIM U MOPATbHO-3THYECKUM HOPMaM;
CpeJlCcTBa
KOMMYHHKAIIMOHHBIX ~TEXHOJOTMH B pEIICHHH KOTHUTUBHBIX,

- HCIIOJIB30BaTh I/IH(l)OpMaHI/IOHHI:IX n
KOMMYHHUKAaTUBHBIX W OpTaHU3AallMOHHBIX 3aja4 C C06J'IIO,Z[CHI/IQM

TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30IaCHOCTH, T'MTUCHBI,

pecypcocOepexeHus, TpaBOBBIX U

WH(POPMAITMOHHOW 0€301MacHOCTH;

TUYECKHX HOpPM, HOPM

- BJAJeTh HAaBBIKAMH pACIIO3HABAHUS M 3alIUTH HWH(pOpMAaLuH,
MHQOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. DddexruBHO
B3aUMOJEUCTBOBATh U

paboTartp B
KOJUICKTHBE u
KOMaHJIe

- TOTOBHOCTh K  CaMOpa3BUTHUIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEEIIECHHUIO;

-OBJIaJICHUE HABBIKAMH Y4eOHO-HCCIIEIOBATEIHCKOM, MPOSKTHON M
COITMATLHOM JeSITEIIHLHOCTH;

OBJaaneHue YHHBEPCATbHBIMU KOMMYHHMKATHBHBIMU
AeHCTBUAMM:

0) coBMeCcTHAas J1esITeJILHOCTD!

- TIOHMMAaTb W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHIUBUIyaTbHON paboThl;

- IPUHUMATH e COBMECTHOU IEeSTEIHHOCTH, OPTaHU30BEIBATH U
KOOPJIUHUPOBATh JECUCTBUS MO €€ JOCTHXEHHUIO: COCTaBJIATh IUIaH
JICUCTBUM, paclpeiessTh POJd C YYETOM MHEHUH YYaCTHUKOB
o0cy)aTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPJAWHUPOBATh W BBITIOJTHATH PabOTy B YCIOBUSIX PEaNbHOTO,
BUPTYaJIbHOI'O ¥ KOMOMHMPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYHICCTBJIATHL IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUEC B

NpUOOPETEHHE OIbITa MPUMEHEHUsI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOIMU: HAOJIOJCHUS M ONHCAHMS
JKUBBIX CUCTEM, IIPOLIECCOB U SIBICHMI; OpraHU3aliu U IIPOBEIECHUs
OHMOJIOTHYECKOro SKCIIEPUMEHTA, BBIIBI)KEHUS THIIOTE3, BHIABICHUS
3aBUCUMOCTH MEXIy HCCIEIYyEeMbIMH BEJIMYMHAMH, OOBSICHEHUS
NOJYYECHHBIX PE3yJbTaTOB W  (OPMYJIMPOBAaHUS BHIBOJAOB C
UCIOJIb30BaHNEM HAYUYHBIX ITOHITHIA, TEOPUI U 3aKOHOB




Pa3IMYHBIX CUTYallMsAX, TPOSBIATH TBOPUECTBO M BOOOpa)KeHHE,
OBITH MHUIMATHBHBIM

OBiajeHHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

I') NpHHSITHE ce0sl M APYTUX JIOei:

- MPUHUMATh MOTHBBI U apryMEHThI JPYrHX JIOAEH MpH aHaIu3e
pe3yNbTaTOB AESITETFHOCTH;

- IPU3HABAaTh CBOE MPABO U MPABO APYTHX JIOEH Ha OMINOKHY;

- Ppa3BUBATH CITOCOOHOCTh TMMOHMMATh MHUp C HOO3UIMKU AOPYIroro
YCJIOBCKA

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>KarlIlled Cpenpl,
pecypcocOepekeHuto,
NPUMEHATh 3HAHHUA 00
W3MCHCHUU KJIHMMara,

B 00s1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHNA:

- cOpPMUPOBAHHOCTH 3KOJIOTUYECKOW KYJIbTYphl, IOHUMAaHUE
BIMSHMS COLMAIBHO-3KOHOMHUYECKUX IIPOIIECCOB HA COCTOSHUE
NPUPOJHOM W COUMANBHOW Cpelbl, OCO3HAaHWE TJI00ATBLHOTO
XapakTepa 9KOJIOTHUECKUX MPooIieM;

- TUIAHUPOBAHUE U OCYLLIECTBIICHUE ACHCTBUIM B OKpYKaIOIIEH cpelie

c(hOpMHUPOBAHHOCTh YMEHUSI TIPUMEHSTH MOJYYCHHBIC 3HAHUS IS
00bsICHEHHS OMOJIOTHYECKUX MPOLECCOB U SIBICHUH, JUISl IPUHSATHS
IIPAKTUYECKUX PELICHUWM B IIOBCEJIHEBHOW JKU3HU C LEJIbIO
oOecrieueHus 0E30MACHOCTH CBOETO 3I0POBbSI W 3JI0POBBS
OKPY)KAIOIUX JIIOJICH, COOJIOACHUS 3I0pOBOr0 o0Opa3a >KH3HH,
HOPM T'PaMOTHOT'O TMOBEJEHHUS B OKPY Kalollled MPUPOIHON Cpene;

HPHHIIATIBI Ha OCHOBE 3HAHUS IIeJIel YCTOWYMBOTO Pa3BUTHUS YEIIOBEUCCTRA; [MOHMMaHWE  HEOOXOJMMOCTH  WCIOJB30BAHHUS  JIOCTIKEHHIM
OepexRITMBOTO AKTHBHOE HETIPHSTHE NeHCTBHH, NPHHOCAIINX Bpel OKpYKaroliei | COBPEMEHHOI Ononorur W OWOTEXHOJOTHH JUIS PaMOHAIBLHOTO
IPOU3BOJICTBA, cpene; MIPUPOIOTIONH30BAHHS
3®£1)6KTHBHO - yYMEHHE NPOTHO3WPOBaTh HEOIATONPHUATHBIE SKOJIOTHUYECKUE
HeHCTBOB%TB i MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUM, IPEAOTBPALIATh UX;
YpE3BbIYaMHBIX .
CHUTYyaIHAX - pacinpCHue OIIbITa JACATCIIBHOCTHU 3KOJIOTHYECCKON

HaTPaBIEHHOCTH;

- OBJIAJICHHE HaBBIKAMH y4eOHO-HCCIEIOBATEIHLCKOM, TPOSKTHON 1

COILMAIIBHOW JEATEJIbHOCTU
[IK 1.6. B yacTu TPyA0BOr0 BOCIUTAHUA: c(hOopMHUPOBAHHOCTH yMEHUs pacKkpbIBaTh coepxKaHue
Konrpomposats - TOTOBHOCTHh K TpyAy, OCO3HAaHHWE IICHHOCTH MAaCTEPCTBA, | OCHOBOIOJATAIONINX OUOIOTHYECKUX TEPMUHOB U TIOHATUN: KU3Hb,
BBIIOIHCHIC TpYI0IHO0HeE; KIJIETKa, TKaHb, OpPTaH, OPTaHW3M, BHJ, TOMYJSIUSA, dKOCHUCTEMA,
épe6OBaHHH - TOTOBHOCTh K AaKTHBHOW JIEATEIILHOCTH TEXHOJOTMYECKOW U | OWoleHo3, Owocdepa; meradonm3sMm  (0OOMEH  BEHIECTB H
H;i?;i?;?;i COLIMAJIbHOW  HANpPAaBJICHHOCTH, CIIOCOOHOCTh  WHHUIIMAPOBATH, | MPEBpPAIICHHE YHEPIHM), FOMeocTas (CamMOoperyJssiius), OMOCHHTE3
OXpaHBbI Tpyna, | IWIAHAPOBATE M CAMOCTOATEIBHO BBIIIOIHSATH TAKyIO AEATEIHOCTD; Oenka, CTPYKTypHas OpraHU3allysl >KUBBIX CHUCTEM, JUCKPETHOCTB,
3KOJIOTHM. - HHTEPEC K Pa3InYHbIM cepam npodecCuoHaTbHON AeITEIbHOCTH, | CaMOPEryJIsILHs, CaMOBOCIIPOU3BEICHIE (pempomykimsi),

OBJIa,ZIeHI/Ie YHUBECpPCAJIbHBIMU yT-Ie6HBIMI/I IIO3HaBAaTCIIbHBIMHU

JNEUCTBUSAMU:

HaCJICACTBEHHOCTb, HW3MCHYMBOCTL, OHEPro3aBUCHUMOCTH, POCT U
Pa3BUTUC, YPOBHCBAs OpraHu3alus,




a) 0azoBbIe JJOTHYEeCKHe AeficTBHUSI:

- CaMOCTOSTEJIBHO (hOPMYJTUPOBATh M aKTyaJIH3UpOBaTh MPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH MPHU3HAK WM OCHOBAHHS IS
CpaBHEHUS, Ki1accu(puKauu U 0000IIeHUS;

- ompeaensaTh LEIH JAEATEIbHOCTH, 3aJaBaTh IapaMeTphl H
KPHUTEPHHU UX JTOCTHIKCHUS,

- BHOCHTb KOPPEKTHBBI B JIE€ATCIBHOCTh, OLIEHUBATH COOTBETCTBHUE
Pe3yJIbTAaTOB LENSIM, OIICHUBATh PUCKU TIOCIICICTBUH IEATCIIbHOCTH;
0) 0a30BbIe HCCJIETOBATEILCKHE TeHCTBUS:

- BBIABJISITh MPUYHHHO-CIICJCTBEHHBIC CBSA3W U aKTyaJlH3HPOBATh
3aja4y, BBIJIBUTaTh THIIOTE3y €€ PEIICHUS, HAXOAHWTh apryMEHTHI
JUTS I0Ka3aTeNbCTBA CBOUX YTBEPXKICHWMH, 3a/1aBaTh MapameTphl U
KPUTEPHHU PEIICHUS;

- aHAJIM3UPOBATh MMOJYUYCHHBIC B XO/IC PEIICHHS 33]1a4H PE3yJIbTaThl,
KPUTHYECKHA OILCHHBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MCHEHHUE B HOBBIX YCJIOBUSX;

- yMETh HHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IacTeil;
OBaajgenue
JeHCTBUSIMH:

YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
0) coBMeCTHasl 1eSITeJbHOCTD:

- TOHMMaThb W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIyaTbHON paboThl;

c(hopMHPOBAHHOCTH
OCHOBOIIOJIAraroIIuX

YMEHHUS pacKpbeIBaTh coliepkaHue
OMOJIOTMUYECKUX  TEOPUH W THUIIOTE3:

KJIE€TOYHOM,  XPOMOCOMHOM,  MYTAIlMOHHOM,  3BOJIFOIIMOHHOM,
MPOUCXOXKICHUS )KU3HU U YEIIOBEKA;

c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIIOJIATAFOIINE
Oomoyornyeckne 3akoHBl u 3akoHoMepHocTH (I'. Mennmens, T.
Moprana, H.. Basunosa, 2. I'ekkens, ®. Mromnepa, K. bapa),
TPaHUIIBI UX TPAMEHUMOCTH K YKMBBIM CHCTEMAaM;

MIPUOOPETEHUE OIbITAa TIPUMEHEHHSI OCHOBHBIX METOJO0B HAyYHOIO
IMMO3HAaHUA, HUCIIOJIb3YEMLIX B 6I/IOJIOFI/II/I§ Ha6JHOIleHI/I$I 1 OoIIHMCaHuA
JKUBBIX CUCTEM, TIPOIIECCOB U SIBJICHHU; OPTaHU3aIlH U TPOBEICHUS
6I/IOJIOFI/I‘ICCKOFO SKCIICPUMCHTA, BBIABUIKCHUS T'MIIOTE3, BBIABICHUA
3aBUCHMOCTH MEXKIy HCCIEAyeMbIMA BEIWYMHAMHU, OOBICHEHUS
MOJIy9€HHBIX ~ PE3yJNbTaTOB W  (POPMYJIHPOBAHHUS BBIBOJIOB C
UCIIOJIB30BAHUEM HAYUYHBIX IIOHATHH, TCOPUI U 3aKOHOB;
c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTH MOJYYCHHBIC 3HAHUS IS
00bsICHEHHS OMOJIOTHYECKUX TMPOLECCOB U SIBICHUM, JUISl TPUHSITHS
MIPAKTUYECKUX PEIICHWA B TIOBCEIHEBHOW JKMW3HH C IIEIBIO
oOecrieueHus 0E30MACHOCTH CBOETO 3I0POBbSI W 3JI0POBBS
OKPY)KAIOIIUX JIFOJICH, COOJIOICHUsT 30pOBOr0 o0Opa3a >KU3HH,
HOPM TPaMOTHOTO TIOBEJICHUSI B OKPY’KaIOIIEH MPUPOIHOUN cperne;
ITIOHUMAaHHEC HCII0JIb30BaHUA

HEOO0XOAUMOCTH JIOCTKEHUI

COBpPEMEHHOH OHOJOrMM M OWOTEXHOJIOTHH ISl PaldOHAIBHOTO

- MPUHUMATh [IEJM COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATh U | MPUPOIOIIOIB30BAHHSI.
KOOPJMHHUPOBATh JCUCTBUSA 1O €€ JOCTHKCHHIO: COCTABIAThH IUIAH
JEHCTBUI, pacrlpeneNaTh PONd ¢ YIeTOM MHEHHH YYaCTHHKOB
00Cy)IaTh Pe3yJIbTaThl COBMECTHOM pabOThI;
- KOOPJAMHUPOBATH U BBINOJHATH PabOTy B YCIOBHUSIX PEalbHOIO,
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,
IIK 3.4 Bemonasats | B yacTH TPya0BOro BOCIMTAHUA: c(hOpMHUPOBAHHOCTh YMEHHUSI PacKpbIBaTh coJIepIKaHue

OTACIbHBIC pa6OTLI 110
IMPOU3BOJCTBECHHOMY
KOHTPOJIKO 3a

- TOTOBHOCTh K aKTHBHOH JACATCIIBHOCTH TEXHOJIOI HYCCKOH M

COLII/I&JII:HOﬁ HampaBJICHHOCTH, CIIOCOOHOCTH UHUINUPOBATD,

OCHOBOITIOJararoumx OMOJIOrHYCCKUX TCPMUHOB U IIOHSITUH: JKH3Hb,
KJICTKA, TKaHb, OpraH, OpraHusM, BHUMA, MOIIYJISIHA, SKOCUCTEMA,




COOJIOICHIEM
TpeOOBaHMIA
IIPOMBIIIEHHON
0e30macHoCTH Ha
TP AMPUATAN 1o
MIPOU3BOICTBY
JHEPTOHACKIIEHHBIX
MaTepUaIOB u
A3ICITNH.

IJIAHUPOBATh U CAMOCTOATEIBHO BBITOIHSTh TAKYIO 1E€ATEIbHOCTD;
- HHTEPEC K Pa3InYHBIM chepam npodeccnoHaTbHON AeATEIbHOCTH,
OBnaneHne yHHBEpPCAIBFHBIMA  yY9€OHBIMH  TO3HABATEIHHBIMU
NCUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUS:

- CaMOCTOATENBHO (OPMYITHPOBATh M aKTYaIH3UPOBATh MPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- ONpeNenATh IIeJIM JIeATEIbHOCTH, 3aJaBaTh MapaMmMeTpbl U
KPUTEPHUU UX JOCTHKEHUS,

0) 0a30BbIe HCCJIETOBATEILCKHE TeHCTBHS:

- AHAJIM3UPOBATH MOJIYUCHHBIE B XOJI€ PELICHHUS 3aa4l PE3YIbTATHI,
KPUTUYECKA OILICHUBATh WX JOCTOBEPHOCTh, IIPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIOBHSIX;

- BBIABUTaTh HOBBIC MJICU, NPEIAraTh OPUTHHAIBHBIE MOAXOABI U
peuieHus;

B 00;1acTH 3K0J10THYECKOT0 BOCIIMTAHUS

- c(hOpPMHUPOBAHHOCTh 3KOJOTHYECKOH KYJIBTYpbl, TOHUMAaHUE
BJIMSIHUSA COLIMAJIBHO-PKOHOMHUYECKHX IPOLECCOB HA COCTOSIHUE
MPUPOJTHOM W COLMANBHOM Cpelbl, OCO3HAaHWE TI00ATBHOTO
XapakTepa SKOJIOTMUYSCKUX ITPo0IIieM;

- INIAHUPOBAHUE U OCYIIECTBICHUE ICHCTBUN B OKpY KaloLIeH cpene
Ha OCHOBE 3HAHUS IIeJIe YCTOWYMBOTO Pa3BUTHUS YEIIOBEUCCTRA;
aKTUBHOE HENPUATUE JEWCTBUM, MPUHOCALIMX BpE] OKpY Karolleu
cpene;

- YMECHHE MTPOrHO3UPOBATH HEOIArOMPUATHBIE IKOJIOTHUECKUE

MOCJIICACTBUA MMPEATIPUHUMACMBIX ,Z[eﬁCTBPIﬁ, npeaoTBpallaTh ux.

oworeno3, Owmochepa; wmertabomm3aM  (0OMEH
MpeBpalleHne SHEPrur), ToOMeocTas (caMoperyisnus), OnocuHTe3
OenKka, CTPyKTypHash OpraHU3alys KUBBIX CHUCTEM, JAUCKPETHOCTb,
CaMOBOCIIPOM3BECHNE (penpoaykuusi),

HAaCJICACTBECHHOCTb, HW3MCHYMBOCTb, 3HCPrO3aBUCUMOCTH, POCT H

BEIIECTB H©

caMoperyjdanus,

pa3BUTHE, YPOBHEBAsI OPraHU3aIs;
c(OpPMUPOBAHHOCTh YMEHHsSI PAaCKpPBLIBATh
Omoyornyueckne 3akoHBI H 3akoHoMepHocTH (I'. Menmens, T.

Moprana, H.. BaBunosa, 2. I'exkens, @. Mromnepa, K. bapa),

OCHOBOIIOJJIararouue

TPaHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;
puoOpeTeHNe OIblTa NMPUMEHEHHS OCHOBHBIX METOJOB HAy4HOT'O
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJOTHMU: HAONIOJCHUS M ONHCAHHS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3allMH U IIPOBEACHHUS
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIABUKCHUS THIIOTE3, BBIABICHNUS
3aBUCUMOCTH MEXKJy HCCIEyeMbIMH BEINYUHAMH, OOBSICHEHUS
MOJyYCHHBIX ~PE3yJbTaToB U  (OPMYyIUpPOBAHUS BBIBOAOB C
UCIIOJIB30BAHUEM HAYUYHBIX IIOHATHH, TCOPUI U 3aKOHOB;

c(OPMHUPOBAHHOCTb YMEHHsI MPUMEHSTh HOJIy4YEHHbIC 3HAHUS UIs
00BsICHEHHS OMOJIOTHUECKUX MPOLECCOB U SIBICHUH, JUISI IPUHATHS
IIPAKTUYECKUX PEIICHUWH B IIOBCEJIHEBHOW JKU3HU C LEJbIO
oOecriedeHus1 0€30MaCHOCTH  CBOETO  370POBbSI M 30POBbS
OKPY)KAIOIUX JIIOJICH, COOJIOACHUsS 3/I0pOBOrO o0Opas3a >KHU3HH,
HOPM T'PaMOTHOT'O TOBEJEHUS B OKPY Kalolllel MpUPOIHON Cpee;
[IOHUMaHWE  HEOOXOAMMOCTH  MCIIOJIb30BAHUSI  JIOCTHOXKEHUH
COBpPEeMEHHOH OHOJOrMM M OWOTEXHOJIOTHH ISl PaldOHAIBHOTO

IPpUPOAOIIOTIB30BAHUH.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bupa yueOHoii padboThl

O0BeM B yacax

O06beM 00pa3zoBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72

B T.4.

OcHoBHoOE coiepraHue 12

BT. 4..

TEOpeTUIeCcKoe 00ydeHue 40
B T.4. MIPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUE 2

MPaKTUYECKHUE 3aHATUS 26
B T.4. MPO(ECCHOHAILHO-OPUCHTUPOBAHHOE COJICPIKAHUE 8

nabopaTOpHBIE 3aHATUS 4
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2

IIpome:xkyTounas arrecTanus (3a4er) 2
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2.2. TemaTn4yecKuii IJIaH U COePKAHUE TUCUUILINHBI

Conep:xkanue y4yeOHOro Marepuasia (0OCHOBHOE M PO ecCHOHATILHO-

B 1.4. B popme

HaumenoBanue . Oo0bem . | ®opmupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOAY./Ib NPaKTHYeCKOM
pa3iesioB U TeM (npu Haa) 4acoB HOATOTOBKE KOMIIeTeHIUH
1 2 3 4
Pazgen 1. KieTtka — cTpyKTYpHO-()YHKIIMOHAJILHAS €INHHUIA )KUBOT0 18
Tema 1.1. OcHoBHOe coaep:kanue 2 OK 02
buonorus kak Teoperuyeckoe o0yueHnue: 2
Hayka. O6mast | Coppemennsie orpacin 6uoTOrHuecKuX 3HaHUi. CBA3b GHOIOTUH C APYTHMU HAyKAMH:
XapaKTepPUCTUK | Groxumusi, Onodu3nka, OnoHMKa, reHoreorpadus u ap. Posb u MmecTo Ononoruu B
A )KU3HU (GOopMUPOBAHUN COBPEMEHHOM Hay4YHO! KapTUHBI MUpa. Y POBHU OpraHU3alluu )KUBOU
matepuu. O011ast XapaKTepUCTHKA )KU3HU, CBOMCTBA )KUBBIX CHCTEM. XUMUYECKUN COCTaB
KJIETOK
Tema 1.2. OcHOBHOe coiep:KaHue 6 OK 01
CTpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK 02
¢bynkumonanbt | Knerounast teopust (T. [lIBann, M. llneiinen, P. Bupxo). OCHOBHBIC MTOJ0KEHHUS OK 04
asi OpraHu3alus | COBPEMEHHOM KJIETOYHOU TeOpUH. THUIIBI KIIETOYHON OpraHU3aluu: IPOKAPUOTUIECKUN U
KJIETOK sykapuoTHueckuil. OHOKJIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue
MpoKapuoTHyecKoil kinetku. CTpoeHne sykapuoTudeckoit kierku. Hexknerounsie hpopMbl
KHU3HU (BUpYCHI, OakTepuodaru)
JlabopaTopHbIe 3aHATHSA: 2
ITpuobperenue onbiTa NPUMEHEHHUS TEXHUKH MUKPOCKOIIMPOBAHUS MPH BBITIOJIHEHUU
1ab0paTOPHBIX padoT:
JlaboparopHas pabota Nel. «CtpoeHue kieTku (pacTeHusi, 5)KUBOTHBIE, TPHUObI) U
KJIETOYHBIE BKJIIOUEHUS (Kpaxmall, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIIACTHI)»
ITonroroBka MUKpOIpenapaToB, HaOIOAEHUE ¢ TOMOILBI0O MUKPOCKOIIA, BBISIBJICHNE
pasnuuui MeX1y U3ydyaeMbIMU 00beKTaMu, GOpMYJIMPOBAHKE BbIBOJIOB
IpakTHYecKHe 3aHITHS: 2
[TpakTuyeckas padora Nel. «BupycHble u 6akTepuaibHble 3a00JI€BaHU. 2

Bupychbie u 6akTepuanbHble 3a060neBanus. OOIMe NPUHLIUITBI UCTIOIb30BAHUS
JIeKapCTBEHHbIX BemiecTB. OcoOeHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpencTaBnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalnel, TOATOTOBICHHBIX 10 NePEUHI0 UCTOYHUKOB,
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PCKOMCHAOBAHHBIX IMMPCIIOAaBaTCICM

Tema 1.3. OcHOBHOe coJepKaHne 6 OK 01
CTpyKTypHO- Teoperudeckoe o0yueHue: 2 OK 02
byHKIMOHAIBH | XpomocomHas Teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHEIi HabOp KIIETOK,
bie (PaKTOPBI TOMOJIOTHUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaIIOUHBIA U JTUTIIIOUIHBIN HAOOP.
HacJeACTBEHHOC | Hykneunossle kuciaoThl: JIHK, PHK HaxoxneHnue B kiieTke, UX CTpoeHUe U (PYHKITHH.
™ MaTtpuyHble IPOLECCHl B KJIETKE: peIInKalus, OMOCUHTe3 Oeka, pernaparus.

T'eneTnyeckuii Koa U €ro CBOMCTBA

IIpakTHYecKkHe 3aHATHS: 4

[IpakTuueckas padota No2. «Pemienue 3a1a4 Ha onpeaesieHre MoCiIeI0BaTeIbHOCTH 2

HYKJIEOTUI0B»

[TpakTuueckas padborta Ne3. «Pemnienne 3a1a4 Ha onpeesieHue MOCIeI0BATeIIbHOCTH 2

AMUHOKHCIIOT B MOJIEKYJIE O€IKa».

Pewrenue 3amau Ha onpeaeneHue nocaeoBaTeIbHOCTH HYKICOTHA0B, aMUHOKHCIIOT B

HOPME U B Clly4ae U3MEHEHHUs ocaeA0BaTesIbHOCTU HykiaeoTnaoB [JHK
Tema 1.4. OcHOBHOe co/iep:KaHue 2 OK 02
OOmen BemecTB | Teopernyeckoe odyueHnme: 2
U npeBpamieHue | [Jonstre MeTaboan3M. ACCUMMIISALIUS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTaboIM3Ma.
JHEprum B Tunsl oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpOdHBIH, a3pOOHBINH U aHAIPOOHBIM.
KJIETKE [Tnactuueckuit oOMeH. doTocruHTE3. XE€MOCHHTE3
Tema 1.5. OcHoBHOE coaepxaHue 2 OK 02
KusHeHHBbIH TeopeTnueckoe odyueHue: 2 OK 04
UK KJICTKH. KieTounslii nuki, ero nepuosl. MUTO3, €ro CTaiuu U NPOUCXOASAIIUE IPOLIECCHI.
Mpuro3. Meiio3 buonornueckoe 3HaueHre MuTOo3a. Melos u ero craguu. IloBegenue XxpoMmocoM B

Mmeriose. Kpoccunrosep. bruonornueckuii cmpicn mMeo3a
Pasnea 2. Crpoenue u QyHKIIMM OPraHU3Ma 20
Tema 2.1. OcHoBHOE conepxaHue 2 OK 02
Crpoenne TeopeTnueckoe odyueHue: 2 OK 04
OpraHusMa MHoOrokieToYHble Oprann3mMel. B3anMOCBSI3b OPraHOB U CUCTEMBI OPTAHOB B

MHOT'OKJICTOYHOM OPraHu3Me. TI'omeocras oprannisma 1 €ro noaacprKaHmue B IMpouccce
KHU3HCACATCIIBHOCTH
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Tema 2.2. OcHOBHOe coaepKaHne OK 02
DopmbI TeopeTnueckoe odyueHue:
Pa3MHOKCHHH @opMBI pa3sMHOKEHHUS OpraHu3MOB. becrosoe u nojaoBoe pa3MHOKEeHHE. Buabl
OpraHusMoB 6ecrnionoro pasmHoxkeHus. [lonoBoe pazmHoxenue. ['amerorenes y >kUBOTHBIX.

Cnepmarorenes3 u ooreHes. CTpoeHue MoyoBbIX Ki1eToK. OmIogqoTBOpEeHue
Tema 2.3. OcHoBHoOE coepraHue OK 02
OHnTorenes Teoperuveckoe o0yueHue: OK 04
pacTeHMmi, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPUOIEHE3 U €r0 CTaIuu.
*KUBOTHBIX U [ToctamOpuonansHbIi iepuo. Ctagunu mocTIMOPHOHATBHOTO PAa3BUTHUS Y )KUBOTHBIX U
"¢JIOBCKA yenoseka. [IpsMoe u Henpsimoe pazBuTHE. bHOIOrMYeckoe CTapeHne U CMEPTh.

OmnTOreHes pacreHui
Tema 2.4. OcHOBHoOE coep:kaHne OK 02
3axonomepHocT | Teoperuueckoe o0yyeHue: OK 04
U HACJIE€A0BAHUA | OCHOBHBIC OHITHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHMsI raMeT. 3aKoHbI .

Mewnzenst (MOHOTUOPUTHOE U TOTUTUOPHUIHOE CKpelrBaHue). B3anmoeiicTBie reHoB

IIpakTH4yecKkue 3aHATHS:

[IpakTuueckas padora Ne4. «Pemnienue 3a1au Ha onpeziesieHue BEpOSTHOCTU

BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB TP MOHO-, AUTUOPUTHOM CKpEIIUBAHUI

Pemenue 3aa4 Ha onpesiesieHne BEPOSATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX

MIPU3HAKOB IIPU MOHO-, TUTHOPUIHOM CKPELIMBAHUH, COCTaBICHUE TEHOTUITNYECKUX

CXEM CKpEeIIUBaHUs

[IpaxTuueckas padborta Ne5. «Pemenue 3a1a4 Ha onpeziesieHue BEpOsSITHOCTU

BO3HUKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB MPH MOJIUTHOPUTHOM U aHAIU3UPYIOLIEM

CKPEILUBAHUN»

Pemenue 3ana4 Ha onpeesieHnEe BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX

MIPU3HAKOB MPY MOJIUTHOPUIHOM U aHATU3HUPYIOLIEM CKPEIIUBAaHUM, COCTaBJICHUE

TFEHOTUIINYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoBHOe coep:kaHue OK 01
CuenieHHoe TeopeTnueckoe odyueHue: OK 02
HacJieI0BaHUe 3akonbl T. Moprana. CuieruieHHOe HaclieI0BaHUE TEHOB, HAPYIIICHUE CIICTUICHHS.
NPU3HAKOB HacnenoBanue npu3HakoB, CHEIJIEHHBIX C TTOJIOM
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IIpakTHYecKHe 3aHATHSA:

[TpakTuueckas padota Neb. «Perenne 3a1a4 npu CUETJICHHOM HACIICTOBAHHII
Pemrenue 3aiau Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACIECTBEHHBIX
IMPHU3HAKOB IIpH CLHCIINICHHOM HACJICIOBAaHUH, COCTABIICHUC TCHOTUIIMYCCKUX CXCM
CKpelluBaHus

Tema 2.6.
3aKOHOMEPHOCT
u
U3MEHYUBOCTH

OcHOBHOe coiep:kaHue

TeopeTnueckoe o0yueHue:

N3menunBOCTh NpU3HAKOB. BUIbI N3MEHUNBOCTH: HACIEICTBEHHAS! M HEHACIIEICTBEHHAS.
3aK0H TOMOJIOTHYECKUX PsIIOB B HacheacTBeHHON n3mMeHunBoctr (H.W. BaBunos).
MyTarnmonHasi Teopys U3MEHYMBOCTH. Bubl MyTalinii 1 IpUYUHBI UX BO3SHUKHOBEHHUS.
Kapuotun yenoseka. Hacneacrsennslie 3a0o1eBaHus yeiaoBeka. ['€eHHbIE 1 XPOMOCOMHBIE
0oJie3HM YenoBeKa. bone3Hu ¢ HacueICTBEHHOH MPeIpacioioKEHHOCThIO. 3HAYCHHE
MEJUIIMHCKON T€HETUKH B MPEIOTBPAIICHUH U JICUCHUU TeHETHUYECKUX 3a00IeBaHUA
YeJioBeKa

HpaKanecmle 3aHATHUSA:

HpaKTI/I‘leCKaﬂ pa60Ta Ne7. «Pemienne 3ala4 Ha OMPCACIICHNUEC TUIIA MYTallUN»
Pemenue 3amay Ha OIIPCACIICHUEC TUIla MYyTAallUU IIPU NIEpeaavuc HACICACTBCHHBIX
IMPHU3HAKOB, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCUINBAHUS

N

OK 01
OK 02
OK 04

Paspnen 3. Teopus

3BOJIIOIIMHA

Tema 3.1.
Bo3nukHoBeHHE
U pa3BUTHE
sKH3HM Ha
3emue.

OcHoBHOE conep:kanue

HpaKaneCKne 3aHATHUA:

[TpakTnyeckas pabora Ne8. «OmnpeneneHne OCHOBHBIX CTAIHI Pa3BUTHS OPTaHUIECKOTO
MHpay

IIpencraBneHne yCTHOrO COOOLIEHHUS U JIEHTHI BpEMEHH IO OCHOBHBIM 3Tanam
BO3HUKHOBEHHUS U PA3BUTHSA KUBOTHOI'O U PACTUTEIBHOIO MUPA, IIOATOTOBIECHHBIX 10
IIEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX IPENOAABaTEIEM

I'unoTe3bl ¥ Teopuy BO3SHUKHOBEHUS JKU3HU Ha 3eMiie. [losBIeHNEe NEPBBIX KIETOK U UX
spomtonud. [Ipokapuotsl u 3ykapuotsl. [IponcxoxkaeHne MHOTOKIIETOUHBIX OPTaHU3MOB.
Bo0O3HUKHOBEHME OCHOBHBIX LIAPCTB DYKAPUOT.

N NN o

OK 02
OK 04

Tema 3.2.
HUcrtopus

OcHoBHOe cogep:kanue

Teopernueckoe o0yueHue:

OK 02
OK 04
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3BOJIIOIMOHHOTO | IlepBrie sBomononnsie konuenuuu (JK.b. Jlamapk, XK.JI. Brogdon). IBomonnonnas
y4eHus. teopust Y. JlapBuna. CUHTETHUECKasi TEOPHUSI SBOJIOLMH U €€ OCHOBHBIE MOJI0KEHUS.
Tema 3.3. OcHoBHoOe coaep:kanne 2 OK 02
Muxpossouaoun | Teoperndeckoe o0ydeHHe: 2 OK 04
sl Muxkpososmtorus. [lomynsnus Kak sJeMeHTapHas eIMHUIA 3BOIIOLUH. [ eHeTnueckue
Maxpo3BoJIOIH | 0cHOBBI 2BOIIOIMH. DJleMeHTapHbIe (aKTOphl IBoIoNMH. EcTecTBeHHsBIi 0TO0p —
sl. HanpaBJIAOMKN (akTop BoonnU. BunoobpazoBanue Kak pe3ysibTaT MUKPOIBOIIOIHH.

MakponsBomtonus. PopMbl 1 OCHOBHBIC HarpaBiieHus MakposBoroiuu (A.H. CeBep1ioB).

[Tyt noctuxkenus duonorunyeckoro nporpecca. Coxpanenue 6uopasHoodpasus Ha

3emue.
Tema 3.4. OcHoBHOE coaepxaHue 2 OK 02
IIpoucxoxnenne | Teopernyeckoe odyuenmue: 2 OK 04
YeJI0BEKA — AHTponoJiorusi — HayKa o uejoBeke. CucTteMaTH4ecKoe MoJIoKeHne yenoBeka. CXoACcTBO
AHTPONOICHE3 Y OTJIMYMS YeJIOBeKa C )KMBOTHBIMU. OCHOBHBIE CTAJIUM AaHTPOIIOTE€HE3a. DBOJIFOIIUS

COBPEMEHHOT0 YEJIOBEKA.

YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceseHus YeloBeKa 1o IIIaHeTe.

[IpucnocoOaeHHOCT YeOBEeKa K Pa3HbIM yCIOBUSM CpPEbl
Pa3pnen 4. Dxonorust 16
Tema 4.1. OcHoBHOE conepxaHue 2 OK 01
Ixosornyeckue | Teopernuyeckoe odoyueHue: 2 OK 02
¢akTopsl 1 Cpenbl 0OuTaHMs OPraHU3MOB: BO/IHASI, HA3€MHO-BO3/1yIIIHAsI, TOYBEHHAs, OK 07
CpeAbI )KUIHHU BHyTpUopranuzMeHHas. ®u3nko-xuMudeckrue 0COOEHHOCTH cpel OOUTaHHUSI OPTaHNU3MOB.

[IpucnocoOneHus OpraHu3MoOB K KU3HU B pa3HbIX cpenax. [[oHaTre sKoI0rnueckoro

¢dakropa. Knaccudukanus sxonornyeckux paxropos. [Ipasuno munumyma FO. JInOuxa.

3akon TosepanTHoctH B. lllendopna
Tema 4.2. OcHoBHOE conepxaHue 4 OK 01
Homyasinus, Teopernueckoe odyueHnue: 2 OK 02
coo0urecTBa, DKOJIOTMUECKasi XapaKTepPUCTUKA BUJIA U TOMYJISIUU. DKOJIOTUYECKasi HUIIA BUA. OK 07
IKOCHCTEMBI DKOJOTHYECKHE XapaKTepUCTHKH nomysanun. CoobIiecTBa U 3KocucTeMbl. bruorieHo3 u IK 1.6

ero cTpykrypa. CBsizu MKy opranu3MaMu B OuorieHo3e. CTpyKTypHBIE KOMITOHEHTHI K 3.4

9KOCHUCTEMBI: TPOTYLEHThI, KOHCYMEHTHI, peylIeHThl. KpyroBopoT BEmecTB 1 MOTOK
SHEPruM B 3KocucreMe. Tpoduueckne ypoBHU
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IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Tpodudeckue nenu u cetu. OCHOBHBIE TIOKA3aTENIM YKOCHCTEMBI. brioMacca u
MPOYKIMS. DKOJIOTHYECKUE TUPaMUIbl YKcesl, Onomacchl U sHepruu. [Ipasuio
IIMpPaMM/JIbl SHEPTUU.

[TpakTuyeckas padora Ne9. «Pemienre npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN
10 NIEPEHOCY BELIECTBA U SHEPIUH B SKOCUCTEMAX C COCTaBIEHUE TPOYUUECKHX LieTIel U
nUpaMuzl 6MOMacchl U SHEPTUNY.

Tema 4.3. OcHoBHoOE coepraHue OK 01
Buocdepa - Teoperuueckoe o0yueHue: OK 02
riaobaabHast Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax OK 07
Ikojgoruveckast | B.I. Bepuaackoro. O6mactu 6uocdepsl 1 ee KOMIIOHESHTHI. JKruBoe BemecTBo Ouocgepsl
cucrema U €ro QyHKIUH.

3aKOHOMEPHOCTH cyniecTBoBaHus Onocheprr. OcobeHHOCTH OHOChepsl Kak riI00abHOM

sKocucTeMbl. [lnHaMudeckoe paBHOBecue B Onocdepe. KpyroBopoTs! BemecTs u

OMOTEOXUMHUECKUE IUKJIIBI. [ 100anbHbIE SKOIIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOe co/iep:KaHue OK 01
Bausinue TeopeTnueckoe ooyueHue: OK 02
AHTPONMOTEHHBIX | AHTPONOreHHbIE BO3AECUCTBUS Ha Ouocdepy. 3arps3HeHHs KaK BUJl aHTPOIIOTEHHOTO OK 04
¢akTopos Ha BO3/I€CTBUS. AHTPONOIeHHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha OK 07
onocdepy ruapocdepy. Bosneiicteus Ha muTocdepy. AHTPOIOTEHHbIE BO3ICHCTBUS Ha IK 1.6

OnoTHueckue coodIecTBa. Y rryOJIeHHO U3ydat0TCsl OTXO/IbI, CBI3aHHBIE CO K 3.4

cnenuanbHOCTHIO0 18.02.11 TexHOIOTHsI MPOM3BOICTBA SHEPTOHACHIIIEHHBIX MaTEPUAIOB

U U3JICTUH.

IIpodeccuonanbHO-OPHMEHTHPOBAHHOE COIePKAHME MPAKTHYECKOr0 3aHATHUS:

ITpaktrnyeckas padora Nel0. «OTX0/1bl MPOU3BOACTBAY

Ha ocHoBe denepanbHOro Ki1accupuKaoHHOI0 KaTajuora 0TX0/I0B ONPeAesaTh KJlace

OIAaCHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (hrU3nYecKyto (hOpMy OTXOJIOB,

o0pa3yronmxcsi Ha pabodyeM MecTe / Ha Tarax Mpou3BOCTBA, CBI3aHHBIE CO

cnenuanbHocThio 18.02.11 TexHoI0rHs MPOM3BOICTBA SHEPTOHACHIIIIEHHBIX MaTEPUAIOB

U U3JIETUN.
Tema 4.5. OcHoBHoOE coepxraHue OK 02
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Bausinue
COLHAJIBHO-
IKOJIOTHYECKHUX
(¢paxkTopoB Ha
310pOBbe
YeJI0BeKa

TeopeTnueckoe odyueHue:

310poBbE U ero cocTaisirone. MakTopbl, MOJ0KUTEIHLHO U OTPULIATEIBHO BIUSIOINE
Ha OpraHu3M 4enoBeka. [Ipo0ieMa TeXHOTCHHBIX BO3/ICHCTBUI Ha 3I0pPOBbE YEIOBEKA
(C-)HCKTpOMaFHI/ITHLIe I10JI4, 6LITOBa$I XHUMHUA, I/I36E;ITO‘-IHBIG IIyMBbI, paayaiusa 1 T.H.).
AnanTaiysi opraHu3ma 4esioBeka K (hakTopam oKpyskaroriei cpepl. [IpuHIHIb!
(dhopMupOBaHHUS 310pOBbecOeperaroniero nopeacHus. Guznyeckas akTHBHOCTD U
310pOBbe. BHOXMMHUYECKHE aCIIEKThI PAIIMOHAILHOTO MTUTAHHSI

Hp0(l)GCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ codcpiKaHue naﬁopaTopﬂoro 3aHATHUA:

JlabopaTopHas padota Ne2 Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEHHas1 pabOTOCTIOCOOHOCTHY
OBnazneHue METoaMH OIpeIelIeHHs TOKa3aTenel yMCTBEHHOM paboTOCIOCOOHOCTH,
00BSICHEHUE TMOJTyUYCHHBIX PE3YJITATOB U (POPMYIMPOBAHUE BHIBOJIOB (ITUCHMEHHO) C
UCIIOJIb30BAHUEM HAyUYHBIX IMOHITUH, TEOPUI U 3aKOHOB

2. JlaboparopHas pabora «BiausHue aOnoTHYeCKUX (GaKTOPOB HA YeIOBEeKa (HU3KHE

Y BBICOKHE TEMIIEPATYPHI)»

W3ydenne MexaHU3MOB aJaNnTallii OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKHM
TeMmIeparypaM U 00bsCHEHHE TIOJTYYCHHBIX PE3yJIbTATOB M (POPMYIIMPOBAHKE BHIBOJIOB
(MICBMEHHO) ¢ UCTIOJIb30BAaHUEM HAYYHBIX IMOHSATHI, TEOPUI U 3aKOHOB

B kauecTBe TpUrrepoB CHUkKAOMIMX Pa0OTOCIIOCOOHOCTH UCIIOIb30BaTh YCIOBUS
OCYIIECTBIEHUS NPOPECCHOHATBLHON JAeSTEIbHOCTU: LIIyM, TEMIIepaTypa, pu3ndeckas
Harpyska u T.JI.

OK 04
OK 07
K 1.6
[IK 3.4

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHue (Codep:KaHNe MPUKJIATHOTO MO/TYJIs1)

Pasznen 5. buoJiorust B ;KM3HH

Tema 5.1.
buorexnoaoruun
B JKHU3HHU
KaXKJa0ro

OcHoBHOE cogep:kanue

Teoperuyeckoe cogepxanue:

buotexnosorus kak Hayka v mpou3BoIcTBO. OCHOBHBIE HAMPABIICHUSI COBPEMEHHOMN
ouotexnonoruu. Meroanl 0MoTexHosIornd. OOBEKTH OMOTEXHOIOTHHA. DTHKA
OMOTEXHOJIOTHYECKUX M TEHETHYECKUX IKCIIEpUMEHTOB. [IpaBuia morcka u ananmsa
OMOAPKOIOrHYeCcKO MHPOPMALIMK U3 PA3IUYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-
Hay4Has JINTepaTypa, CpeICcTBa MacCOBOM nHpopManuu, cetb UHTepHET U ApyTHe)

NN B~

IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KAHME TPAKTHYECKOI0 3aHATHSA:

[TpakTuyeckas pabora Nell. «Keiicsl Ha aHaN3 HHGOPMALIUK O HAYYHBIX JOCTHKEHUAX

OK 01
OK 02
OK 04
K 1.6
[IK 3.4
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B 00J1aCTH T€HETHYECKUX TEXHOJIOTUH, KIETOYHON MHKEHEPHH, TUIIICBBIX
OMOTEXHOJIOTHI.

3amuTa Kekca: mpeCTaBIeHNEe Pe3yIbTaTOB PEIICHUs KeWCOB (BBICTYILIICHHE C
MIPE3CHTAINECH )

Tema 5.2.1. OcHoBHOe coaep:kanne 4 OK 01
buorexuno1oruu IIpo¢eccnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAaHUE IPAKTHYECKOI0 3aAHATUA: 4 4 OK 02
B [TpakTrueckas padota Nel2. «Keiicel Ha aHanu3 nHGOpMaIIUK O pa3BUTHH 2 2 OK 04
MPOMBIILTEHHOC | 1 o\ p1riIeHHOM GHOTEXHOIOTHHE (IO TPYIIIAM)» 1K 1.6
™ Pa3BuTHe npoMbIIIEHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B JKU3HH YEJIOBEKa, TOUCK 11K 3.4
Y aHanu3 uH(OpPMAaLUU U3 Pa3IMYHBIX HICTOYHUKOB (Hay4yHas M y4yeOHO-Hay4YHAs
JTuTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, ceTh IHTepHET U apyrue)
[IpakTrueckas pabota Nel3. «3ammra Kercay 2 2
[IpencraBieHne pe3yibTaTOB PElICHUs KEMCOB (BBICTYIIEHUE C MPE3EHTAIUEH)
IIpomexyTouna 2
sl aTTecTanus JuddepeHunpoBaHHbIN 3a4eT
M0 AUCHMIIHHE
Bcero: 72 12
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3. YcioBus peaju3ainuu NporpaMmmal 001eo0pa3oBaTebHOM TUCHUILIHHBI
3.1. TpeboBaHusI K MUHUMAJbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecrev4eHn 0

Kabuner «buonorum», oOCHAIIEHHBIN 000pyI0BaHUEM: MEOEIb, JJOCKA, MEJ, HATJISTHBIC TTOCOOMS
(KOMIUIEKTBI Y4eOHBIX TaOJIMI, IUIAKAaTOB), TEXHHUUYECKUMH CpEACTBAMH OOYYCHHUS: KOMIBIOTED C
YCTPOMCTBAMM BOCHPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTHUMEIHA-TIPOEKTOP C JKPAHOM, YyKa3Ka-
pe3eHTep AJIsl IPEe3CHTALIHMA.

JlaGoparopus, ocHamleHHass O0OOpyJOBaHMEM [UIsl TPOBEACHMS 3aHSATUH: MHUKPOCKOIIBI,
CEKyH0MEp, TOHOMETp, JJabopaTtopHas nocyaa (IpoOUpKH, MOJICTaBKU AJIsi MPOOUPOK, MUHIETHI, MECOK,
CTYIIKH C [ECTUKaMHU, [IPEIMETHBIE 1 MTOKPOBHBIE CTEKJA, CTEKJIIHHbBIC MAJIOYKH, [TPENapoBalIbHbIC UIJIbI,
¢mibTpoBabHAs Oymara (caiderku), cTakaHbl) THIIEPTOHHYECKUI pacTBOp Xjiopuaa HaTpusi, 3%-HbII
pacTBOp MepoKcuaa BOJAOPOAA, PAcTBOpP HoJa B MOAMCTOM KajMH, INIMIEPUH, KIyOHU KapTodens, JUCT
3II0J1eU KaHA/ICKOH, IO psIOMHBI OOBIKHOBEHHOMW (PSIOMHBI MIIM TOMATa), JIyK pemuaThiii, pa3BeJICHHbIC B
BOJIE IPOXIKHU).

3.2. UndopmanmonHoe odecnevyenne peaju3anum NporpamMmbl

OcHOBHbBIE MeYaTHbIE U3TAHUSA

1. buonorms mia mnpodeccuii W CHENHATBHOCTEH TEXHHMYECKOTO U €CTeCTBEHHO-HAYYHOI'O
npoduieit: yaeOHUK IS CTYA. YUpexKaAeHui cpea. mpod. odpazosanus / B. M. Koncrantunos, A.
I'. PeszanoB, O. E. ®daneeBa; nox pen. B. M. KoncrantunoBa. — 10-¢ usm., crep. — M.:
OO0pa3oBarenbHO-U3ATSILCKHIA EHTP «Akagemus», 2022. — 336 c.

2. buonorus. 10-11 xnacc (yriiyOneHHBIM YPOBEHb): YYEOHUK ISl CpeHEro o01ero oopazoBanust /
B. H. Speiruna [m gp.]; mox obmeit pemakumerd B. H. SperrmHa. — 2-¢ w3g. — Mocksa:
N3patensctBo FOpaiit, 2022.

3. EctecrBo3nanme. buonorus: yudeOHUK UIss CTyA. ydupexaeHuit cpem. mpod. obpasoBanus [/

JLA.ITapmiytuna. — 4-e wusn., crep. — MockBa: OO0pazoBaTeNbHO-U3IATENbCKUNA LEHTP
«Axkanemus», 2023. — 352 c.

JlonoJTHUTeIbHbIE HCTOYHUKHU

1. buonorus: yueOHUK sl CTyA. ydpekaeHMH cpel. mpod. oOpazoBanus / H.B. UYeOblmes,
['I'T'puneBa, I'.C.I'ysuxoBa u np.; moxn pea. H.B.UeOwmmeBa. — 12-e u3m., crep. — M.:
Wznatenbckuii neHTp «Axagemus», 2017. — 448 c.

2. Tetinop . buonorus: 8 3 1. T. 1/ JI. Teinop, H. I'pun, Y. Crayt; niox pen.P. Conepa ; mep. 3-ro
anryn. u3g. — 14-e 3. —M. : Jlaboparopus 3Hanwmii, 2022 — 454 c.

DJIeKTPOHHbIE U3IAHUS
1. Buonorus. 10-11 xmacc (yriayOaeHHBIN ypOBEHB): YU€OHUK JIJIsi CpeaHero obiiero oopazoBanus /

B. H. Speirun [u ap.]; mox obmeit pemakumedt B. H. Spsirmna. — 2-e uzn. — Mocksa:
WznatenberBo FOpaiit, 2022. — 357 ¢. — (Hapoaroe npocsemenne). — ISBN 978-5-534-15630-
0. — Teker: onextpoHHbi // OOpa3zoBarenbHast I1uarpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/509241

2. OOyxos, JI. K. buosorus: KJIeTku ¥ TKaHU: yueOHOe TTocooue sl CpeAHEro MPOoPEeCCHOHATBHOTO
obpaszosanus / JI. K. Ooyxos, B. H. KupunenkoBa. — 3-¢ m3j., mepepad. u gon. — MockBa:
WznarensctBo FOpaiit, 2022. — 358 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-07499-4. — Tekcrt: 3nekTpoHHbI // OOpazoBatenbHas miatgopma FOpaiir [caiir]. — URL:
https://urait.ru/bcode/494034

3. buomorus: y4eOHWK W MPAKTHKyM JUIsl CpefaHero mpodeccuoHampHOro obpaszoBanus / B. H.
SApeirun [u np.]; mox penakuuei B. H. Speiruna. — 2-e uzn. — Mocksa: M3natensctBo FOpaiiT,
2022. — 378 c¢. — (Ilpodeccnonanproe odpazoanne). — ISBN 978-5-534-09603-3. — Tekcr:
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AJICKTPOHHBINA /l O6pa3zoBaTenpHas
https://urait.ru/bcode/489661

maTdopma

Opaiit

[caitT].

URL:
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4. KoHTPOJIb U OlIEHKA Pe3yJbTATOB OCBOEHUsI 00111e00pa30BaTe/ILHOM TN CIUTITHHbI

KoHTpoJib 1 o1leHKa pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON UCIUILTUHBI PACKPBIBAIOTCS Yepe3

JTUCIUIUIMHAPHBIE PE3yJbTaThl, HamlpaBlieHHble Ha (opMupoBaHHEe OOHMX U NPOPECCHOHAIBHBIX

KOMHCTGHHI/Iﬁ I10 pasgeiaM U TEMaM COACPKaHU A yqe6H0ro Martcpuralia.

Oo0masn
KOMIIeTeHIIUSA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznen 1. Kiierka —
CTPYKTYPHO-
(pyHKIIHOHAJIBLHAS eIMHULA
JKHBOI'0

OK 02

Tema 1.1.
buonorus kak Hayka. O6rmias
XapaKTEPUCTHKA KU3HH

3arnosHeHHEe TaOJIHIIBI C OTIMCAaHHEM
MCTOJOB MUKPOCKOIIMPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI»

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA M PA3JINYHIA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

Tema 1.2.
CtpykTypHO-(QDYHKIIMOHATbHAS
OpraHu3aIys KJIETOK

OnenuBaemast IUCKyCCHUs 110 BOIIPOCaM
JEKIIUH

Pa3paboTka MEHTaIbHON KapThI 11O
KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U DYKapUOTHYECKUX U 110
LIapCTBaM B MUHH I'PYIIIAX
Beinonnenue u 3amura 1ab0paTOPHBIX
pabor:

«CTtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOILIIACTHI)»
IIpaxktrueckoe 3ansatue. IIpencrasienue
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
ITOATOTOBJIEHHBIX T10 ITEPEYHIO
VCTOYHHUKOB, PEKOMEHIOBAHHBIX
IIpEenoiaBaTesIeM

OK 01
OK 02

Tema 1.3.
CTpykTypHO-(YHKIIMOHATILHBIE
(bakTOpbI HACTIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC

PaspaboTtka rioccapust

Pemenue 3anay Ha onpeneneHne
IIOCJIEI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Clly4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykiaeotunos JJHK

OK 02

Tema 1.4.
OOMEH BELIECTB U
NpeBpaIlCHHE YHEPTUHU B KIICTKE

OpOHTAIBHBIN ONIPOC

3anosHeHne CPaBHUTEIHLHOMN TaOIUIIBI
XapaKTepUCTUK TUIIOB OOMeHa
BEIIECTB
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OK 02

Tema 1.5.

OO6cysxaeHne o BOIpocam JIeKIUH

OK 04 YKU3HEeHHBI UK KIETKH. PazpaboTka neHThI BpeMeHU
Mwuto3s. Menos JKU3HCHHOT'O ITUKJIAa
Pazpnen 2. Ctpoenue u
(pyHKuMHM oprannzma
OK 02 Tema 2.1. OnenuBaemasi TUCKyCCHUs
OK 04 CTpoenue opranusma Pa3paboTka MeHTaNbHOMN KapThl
TKaHEl, OpraHOB M CUCTEM OpPTaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIUHA
OK 02 Tema 2.2. OpoHTATBHBIN OMPOC
DopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKou
OpPTraHu3MOB XapaKTepUCTUKON U puMepamu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB
OK 02 Tema 2.3. Pa3paboTka JeHTHI BpEMEHH C
OK 04 Ouroreses paCTeHHﬁ, JKUBOTHBIX XapaKTepHCTI/IKOﬁ JTaIlIOB OHTOI'CHE3a
U YesloBeKa OTAEJIbHOM I'PYIION )KUBOTHBIX U
YeloBeKa 0 MUKPOTPYIIaM
Tect/ompoc
CocTaBiieHre )XM3HEHHBIX [IUKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOILIEBUIHBIC, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE)
OK 02 Tewma 2.4. PazpaboTtka rioccapus
OK 04 3aKOHOMEpHOCTH HacienoBaHus | PPOHTANBHEIN Ompoc
Tect 1o Bompocam JeKIUU
Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB NIPU
MOHO-, TU-, TOJIUTHOPUIHOM U
aHAJM3UPYIOIIEM CKPEIINBAHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKPEIBaHHS
OK 01 Tema 2.5. Tecr
OK 02 CueneHHoe HaclleI0BaHNE Paspa6oTka rioccapus
MPU3HAKOB Pemrenue 3amau Ha onpeencHue
BEPOSTHOCTH BOSHHUKHOBCHHUS
HACJIEJICTBEHHBIX MTPU3HAKOB NIPU
CIIETUICHHOM HAacJIeI0BaHUH,
COCTaBJIEHUE TEHOTUITMYECKUX CXEM
CKpEIIUBAHUS
OK 01 Tema 2.6. Tecr.
OK 02 3aKOHOMepHOCTI/I N3MECHYUBOCTH Pemenue 3ala4 Ha ONpPCACIICHUEC TUIIA
OK 04

MyTallUH [IPH [epeaaye
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpEeIlMBaHUS
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Pa3nen 3. Teopus 3BoI0NMH

OK 02 Tema 3.1. [ToaroroBka v mpeacTaBICHUE YCTHOTO
OK 04 BO3HUKHOBEHHE U Pa3BUTHE COOOIIEHHUS U JIEHTHI BpEMEHH
JKU3HU Ha 3emiie BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO
U PaCTHTEIBHOTO MUpPa
OK 02 Tema 3.2. OpoHTaTBHBIN OIIPOC
OK 04 Hcropust 5BOJIHOLUOHHOIO Pa3paboTKa JEHTBl BPEMEHU Pa3BUTHS
YUEHHUS. HBOJIIOIMOHHOTO YUCHHS
OK 02 Tema 3.3. OpoHTaIBHBIN OIPOC
OK 04 MaxposBoronus. Pa3paboTka rioccapus TEPMUHOB
MuUKpO3BOTIOLIHS
OK 02 Tema 3.4. OpoHTaTBHBIN OIPOC
OK 04 ITpoucxoxIeHUe YEI0BEKA — Pa3paboTka neHTHl BpeMEeHU
AHTPOIIOTEHE3 IPOMCXOXKICHUS YEIOBEKa
Paznea 4. dxosorus
OK 01 Tema 4.1. TecT 1o skosorHYeckuM GakTopam u
OK 02 Dkonoruyeckue HakTophl U CpeziaM KHM3HH OPTaHU3MOB
OK 07 CpeIbl KU3HU
OK 01 Tema 4.2. CocraBneHue cxem KpyroBopora
OK 02 [Monysnus, coo0IIECTBa, BELIECTB, UCIOJIL3Ys MaTEPHAIbI
OK 07 9KOCUCTEMBI JEKLHUH
IIK' 1.6 Pemenne npakTuKO-OpUEHTUPOBAHHBIX
TK 3.4 pacueTHBIX 33JaHU MO MIEPEHOCY
BEIIECTBA U YHEPTUU B SKOCHUCTEMAX C
cocTaBlieHHE TPOPHUUECKHX Ienel u
nupaMu]; OMOMacchl U SHEPTUU
OK 01 Tewma 4.3. OueHnBaemasi IUCKyCCHS
OK 02 Buocdepa - rodanbHast Tecr
OK 07 9KOJIOTHYECKast CHCTEMA
OK 01 Tema 4.4. Tect
OK 02 BirusiHEE aHTPOIOT€HHBIX IMpakTuueckas pabora “OTX0/bI
OK 04 dakTopoB Ha 6uochepy MPOU3BOJICTBA”
OK 07
IIK 1.6
IIK 3.4
OK 02 Tema 4.5. OnenuBaemast TUCKyCCHS
OK 04 Bnustaue conmpaibHO- Brimonnenue nabopatopHoit paboThl Ha
OK 07 5KOJIOTHYECKMX (h)aKTOPOB Ha BBIOOD:
IIK 1.6 3710pOBbE YeNOBEKa "YMcTBeHHas paboToCIIOCOOHOCTB",
I1K 3.4 "BnusHue abuoTrueckux pakTopoB Ha

4esloBeKa (HU3KHE U BBICOKHE
Temneparypsl)”

Paznen 5. buojiorus B ;KU3HU

3amnuTa Keiica: mpecTaBiIeHue
PE3YNBTATOB PEIICHHSI KEHCOB
(BBICTYIIIEHUE C TIPE3EHTAIUEH )
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OK 01 Tema 5.1. Brinonnenue keiica Ha aHanmu3

OK 02 BHOTEXHOIOIMH B )KU3HU HH(OPMAIMU O HAYYHBIX JOCTHKEHHSIX

OK 04 KaXKJI0r0 B 00JIACTH F€HETUYCCKUX TCXHOJIOTHUH,

IIK 1.6 KJICTOYHOW WHXKEHEPUH, TUIIEBBIX

I1K 3.4 O6uoTexXHOJIOTHH (TI0 TpynIam),
MIPE/ICTABIICHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01 Tema 5.2.1. buotexHonoruu B BrinosnineHue keiica Ha aHaINU3

OK 02 IIPOMBILUIEHHOCTH uH(bOpMaIuu O Pa3BUTUU

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110

IIK 1.6 rpyIIaMm), IPeICTaBICHUE PE3yIbTaTOB

[K 3.4 pElIeHHS KeCoB

OK 01 HuddepennrpoBaHHbIi 3a4eT

OK 02 BrinonHenue 3a1aHuii s

OK 04 nuddepeHIMPOBaHHOTO 3a4eTa

OK 07
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