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PACCMOTPEHO COTI'JTACOBAHO

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

€CTECTBEHHOHAYYHBIX

¥ TYMaHUTAPHBIX JUCIUTUIHH

[Tporpamma yueOnoit mucummummabl OOJ[.11 buonorus pa3paboTraHa B COOTBETCTBHUU C IPHKA30M
MunucrepcTBa mnpocBemenus Poccuiickoit ®@enepanmu ot 27 HosOps 2023 1. Ne 890 "O6
YTBEPKICHUH  (peIepalIbHOTO  TOCYJIAapCTBEHHOTO  00pa30oBaTENIbHOTO  CTaHIApPTa  CPEIHEro
npodeccnoHabHOTO 0Opa3oBanus Mo chenuanbHocTH 15.02.18 TexHuueckas JKCIUTyaranus u
oOciTyKMBaHUE POOOTHU3UPOBAHHOTO MPOU3BOJACTBA (IO OTpacisiM)" U 3aperuCTPUPOBAHHOTO
MunucrepctBoM roctuiinu Poccuiickoii @enepanun 10 suBapst 2024 r. (Perucrpanuonnsiii Ne 76793),
B COOTBETCTBHH C TpeOoBaHmsiMH DeneparbHOTO TOCYAapCTBEHHOTO O0pa30BAaTEIBHOIO CTaHAApTa
cpenHero npodeccruoHaibHOro 0opazoBanus no crenuanbHocTH 15.02.18 TexHuueckas sKcmyaranus
U 0o0ciyXuBaHHEe pPOOOTU3UPOBAHHOIO MPOU3BOJACTBAa (IO OTpacisM), yTBepkaeHHoro OO
yTBEpXKACHUU  (pelepalbHOTO  TOCYJAapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAApTa  CPEIHEro
npodeccnoHaTbHOTO 00pa3oBanust 1Mo crnenuaibHocTH 15.02.18 TexHuueckas dKCIDTyaranus |
oOcCiTyKMBaHUE POOOTU3MPOBAHHOTO TPOM3BOACTBA (MO OTpacisiM)' H  3aperucTPUPOBAHHOIO
MunucrepctBoM roctutinu Poccuiickoit @enepanuu 10 suBapst 2024 r. (Perucrpanuonnsiit Ne 76793),
Ha ocHoBaHuM [IpumepHoil paboueli mporpammsel 00IIe00pa3oBaTeaIbHON AUCHUILTUHBI «bromorum
I IpoecCHOHATBHBIX 00pa30BaTeNIbHBIX OpraHu3anuii, paspadoranHod ®I'BOY AI1O «MuHCcTUTYT

pa3Butusa mnpodeccuoHanbHOrO 00pa3oBaHus» (0a30BbIi ypoBeHb BapuanT 1) (mpotokonm Nel4 ot
30.11.2022r.).

Opranuzanus-pa3padoTuuK:
l'ocynapctBeHHoe OroKeTHOE mMpodeccHoHaANbHOEe 00pa3oBaTeiabHOE YupexaeHne MOCKOBCKOU

obnactu «CepruesBo-Ilocaackuii KommemK»

ABTOp-pa3zpabOTUHK:

Ammuna Tarbsna ['enHanbeBHa - npenoaasatens ['BIIOY MO «CeprueBo-Ilocaackuii Komaemx»
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OBIIIASI XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI
OBIIEOBPA30OBATEJBHOM JUCIUTIIIMHBI «BUOJIOT U ST»

CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30BATEJILHOM
JUCHUILINHBI

YCJI0BUA PEAJIM3AIIUN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIUILIMHBI

KOHTPOJIb MU OLIEHKA PE3YJIBTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIBHOM JUCIUILIMHBI
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1. O0mas xapakTepucTUKa padoyeil mporpaMmbl 0011e00pa3oBaTeIbHON TUCHUIIMHBI
«BHOJIOTI' U5

1.1. MecTo AucuMIUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OO6meobOpa3oBaTenbHass — nucHUIUIMHA — «buonorus»  sBIseTcs  00S3aTENBHON  YacThIO
0011e00pa3oBaTeIbHOIO IUKJIA 00pa3oBaTenbHOM mporpammbl B cooTBercTBUH ¢ PI'OC CIIO mo
cnermanbHocTH  15.02.18 TexHuueckas »dKcIulyaTaluss W OOCITY)KHBaHHE POOOTH3MPOBAHHOTO
MIPOM3BOJICTBA (110 OTPACIIsIM).

1.2. llesn U nIaHMpYyeMble pPe3yJabTAThl 0CBOECHMS IUCHUIIIHHBI:
1.2.1. lleau QUCHUILIMHBI

Heab: dQopmupoBaHue y CTYIEHTOB TMPEICTaBICHHUS O CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3alliH KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOIIEHUU 00BEKTOB
YKUBOMW TIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIUSX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHUS, MHOTOOOpa3usi W OCOOCHHOCTEH MKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alNU, 3aKOHOMEPHOCTEH MPOTEeKaHHsI OMOJIOTHYECKHUX MPOLIECCOB U SIBICHUIMA
B OKpYy)Karollel cpene, LEeIOCTHOM HayuyHOW KapTUHBI MHUpPA, B3aMMOCBSI3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHUS OIpPENEeNIsITh XUBbIe OOBEKTHI B MPUPOJE; MPOBOJUTH HAOTIOJACHHS 3a
9KOCUCTEMAaMHU JUISl BBISIBJICHMSI €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHUH, MHTEPIpPETHPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdhopMHpoBaTh HaBBIKA MPOBEIEHUS MPOCTEHITUX OHOJOTUUECKHX HDKCIEPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ cOOII0eHNEM MTpaBuJl 0€30MacHOr0 O0palleHusl C 00bEKTaMH U 000PYIOBAHUEM;

4) pa3BUTh yYMEHHUS HCIOJIb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuYHbIX
HMCTOYHUKOB;

5) copMupoBaTh YMEHHSI TPOrHO3UPOBATH MOCIEACTBUS CBOEH E€ATEIIbHOCTH IO OTHOLLIEHUIO K
OKpy’Karollel cpezie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COOJIOAATH Mephbl NPOPHIAKTUKU
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
MPAKTUYECKON JEATENIbHOCTH YEJIOBEKa, Pa3BUTUHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemblie pe3yjbTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOH IUCHUILUIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Ko v HauMeHOBaHue I[nanupyemble pe3yJbTaThbl 0CBOEHUSI U CIHILIHHBI

(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 Pa3nIHbIM cepaM nmpodeccnoHaT HON AeITeNbHOCTH, | 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 OCHOBAHMS JUIS
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
THUIOB HACIICIOBAHUS TPU3HAKOB Yy 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 COACPpIKAaHWA, BKIIOYAOUIYHO IICCBJOHAYYHBIC

3HaHUSI M3 Pa3IMYHBIX HMCTOYHHUKOB (CpPEICTBa  MAacCOBOM
UHQOpMAITUH, Hay4HO-TIOIYJISIPHbIE MaTepuabl);
UHTEPIPETUPOBATh STUYECKHUE ACIIEKThI COBPEMEHHBIX
uccieoBaHUd B OMOJOrMH,  MeIUUHMHE, OHOTEXHOJIOTHH;
paccMarpuBath rinodanbHbIe JKOJIOTUYECKHE po0OsIeMbl
COBPEMEHHOCTH,  (OPMHPOBaTH IO  OTHOMIGHHMIO 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, CAMOCTOSITENBHO OCYIICCTBIISATH TIOWCK, aHAIMU3,
CUCTEMATH3alMI0O ¥ HMHTCPIPETAIMIO HWHPOPMAIMKA  Pa3IHIHbIX
BUIOB U (HOPM IPEACTABICHHS,

- CO37aBaTh TEKCTHI B PA3JIMYHBIX (hOopMaTax ¢ Y4ETOM Ha3HAUCHUS
uHGOpMAIMK U TICJICBOM ayJMTOPUU, BBIOMpAs ONTHMAILHYIO
(hopMy Tpe/ICTaBICHHS Y BU3YaITU3aIHH;

- OIICHMBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(OpPMAIUH, ee
COOTBETCTBHE ITPABOBBIM M MOPAJIbHO-3THICCKHUM HOPMaM;

- UCIIOJIb30BaTh cpencTBa MH(OPMAITUOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PCIICHUN KOT'HUTUBHBIX,
KOMMYHHKATUBHBIX M OPTaHU3alMOHHBIX 33734 C COONIOJCHHEM
TEXHUKH O€30MacHOCTH,

TpeOOBaHUA 3IPrOHOMUKH, TUTUEHBI,

pecypcocOepekeHHs, MNPaBOBBIX M 3TUYECKHX HOPM, HOPM

WH(POPMAITMOHHOW 0€301MacHOCTH;

- 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
AeHCTBUSAMM:

0) coBMeCcTHAas J1esITeJILHOCTD!

- TIOHMMAaTb W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHIUBUIyaTbHON paboThl;

- IPUHUMATH e COBMECTHOU IEeSTEIHHOCTH, OPTaHU30BEIBATH U
KOOPJIUHUPOBATh NEUCTBUS MO €€ JAOCTHKEHUIO: COCTABISTH IJIaH
JICUCTBUM, paclpedessTh POJd C Yy4YETOM MHEHUH YYaCTHUKOB
o0cy)aTh pe3yIbTaThl COBMECTHON pabOTHI;

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

- OCYLIECTBIIAATh IO3UTHUBHOE

CTPATCTUYCCKOC TIOBCACHHUEC B

NpUOOPETEHHE OIbITa MPUMEHEHUsI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOIMU: HAOJIOJCHUS M ONHCAHMS
JKUBBIX CUCTEM, IIPOLIECCOB U SIBICHMI; OPraHU3aliu U IIPOBEICHHUS
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, TPOSIBISATE TBOPUYECTBO M BOOOpa)KeHHE,
OBITH MHUIMATHBHBIM

OBiajeHHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

I') NpHHSITHE ce0sl M APYTUX JIOei:

- MPUHUMATh MOTHBBI U apryMEHThI JPYrHX JIOAEH MpH aHaIu3e
pe3yIbTaTOB AESITeTFHOCTH;

- IPU3HABAaTh CBOE MPABO U MPABO APYTHUX JIO/EH Ha OMNOKHY;

- 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, IOHUMaHHE
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;

TIPUHLIIIBI Ha OCHOBE 3HAHUS LIEJIeH YCTONYHUBOTO Pa3BUTHS Y€JI0BEUECTRA,; MOHMMAaHWE  HEOOXOAMMOCTH  WCIOJB30BAHUS  JTOCTHIKCHHIN
GEpEeXKITHBOTO AKTHBHOE HCNPHATHE NCHCTBHIL, IPUHOCAIIMX BPE OKpYsKaromieil | COBDEMECHHOH OMOIOrMM M OMOTEXHONOrMH sl PALMOHATBHOTO
MIPOM3BO/ICTBA, cpeze; MIPUPOIOTIOTE30BAHUSI
3®?GKTHBHO - yMEHHE TPOTHO3UPOBATH HEOJIATOMPHATHBIE HSKOJIOTHUCCKUE
AACHCTBOBITE | nocmencteus npeANpUHUMAEMBIX JIEHCTBUM, IPEJOTBpAIIATh HX;
Ype3BBIYANHBIX .
CHTYAIHSIX - pacurupeHue OMbITA  JESTENbHOCTH  JKOJIOTHYECKOM

HaInpaBJIeHHOCTH;

- OBJIAJICHHE HaBBIKAMH y4eOHO-HMCCIIEI0BATEIbCKOM, IPOESKTHOW U

COILMAIIBHOW JEATEJIbHOCTU
TIK 2.3. | B 4acTu TPy10BOTr0 BOCIUTAHUS: cOPMHUPOBAHHOCTH YMEHHUS PacKpbIBaTh CojIep)KaHue
OcymiecTBsTH - TOTOBHOCTHh K TpyAy, OCO3HAaHHWE IICHHOCTH MAaCTEPCTBA, | OCHOBOIOJATAIONINX OUOIOTHYECKUX TEPMUHOB U TIOHATUN: KU3Hb,
PaboTBI TI0 KOHTPOITIO, TPy IOIIOOHE; KJIETKA, TKaHb, OPTaH, OPTaHM3M, BHUJ, IMOIYJIAIHUS, SKOCHCTEMA,
PCTIAMCHTHPOBARHOM | 1\10pHocTh K AKTHBHOH JIEATENBHOCTH TEXHONOTMYECKOH M | GHOLEHO3, ouochepa;, Merabomusm  (0OMEH  BEIIECTB W
”}FIGXHII//II‘IC Cﬁgﬁ;aHOBOMy COIMANBGHONW  HANPaBJIEHHOCTH, CIIOCOOHOCTH  HMHHIIMHPOBATh, | MPEBpaAIcHUE DHEPTHH), TOMEOCTa3 (CaMOpPEryJIsus), ONOCHHTES
06CITYKMBAHUIO IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHSTH TAKYIO JIEATEIbHOCTD; | O€Ka, CTPYKTypHas OpraHu3allys >KUBBIX CHCTEM, THCKPETHOCTD,
TIPOMBITIIEHHBIX - HHTEPEC K Pas3andHbIM cepaM MpodheCCHOHATBHOM AeITENbHOCTH, | CaMOPETYIISIIHS, CaMOBOCIIPOM3BEICHHE (penpoyKims),
poboToB M pobOTO- | OBNasieHHe  YHHMBEPCAILHBLIMH  Y4€OHBIMH  IO3HABATENLHBIMH | HACJIEACTBEHHOCTh, M3MEHYMBOCTh, JHEPrO3aBUCUMOCTH, POCT H
TEXHOIOTMICCKUX JIEHCTBUSMHU: pa3BUTHE, YPOBHEBAsI OPTaHU3ALIUS;




KOMIIJIEKCOB. a) 0a30BbIe JIOTHYECKHUE e CTBUA: c(hopMHUPOBaHHOCTH YMEHUs packpbIBaTh coepxKaHue
- CaMOCTOSITEJIBHO (hOPMYJIUPOBATh M aKTyaIH3UPOBATh MPOOJIEMY, | OCHOBOMOIATAIONIMX  OWOJIOTHYECKMX  TEOPUH H  THUIIOTE3:
paccMaTpuBaTh €€ BCECTOPOHHE; KJIE€TOYHOM,  XPOMOCOMHOM,  MYTAIlMOHHOM,  3BOJIFOIIMOHHOM,
- YCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHHUS IS | MPOUCXOXKICHUS KM3HU U UETIOBEKA;

CpaBHEHUS, Ki1accu(puKauu U 0000IIeHUS; c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIIOJIATAFOIINE
- OmpenensaTh I[eNH [OeATENbHOCTH, 33/aBaTh IMapaMeTpsl u | Omojormueckne 3akoHbl W 3akoHomepHoctH (I. Menmens, T.
KPUTEPHUU UX TOCTUKEHUS; Moprana, H.. Basunosa, 2. I'ekkens, ®. Mromnepa, K. bapa),
- BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTh, OLICHUBATh COOTBETCTBUE | IPAHULbI X IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

Pe3yJIBTaTOB LIEJSIM, OIICHUBATh PUCKH MTOCICICTBUH ICATEIBHOCTH; | IPUOOPETCHHUE OIBITA NMPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOT'O
0) 0a30BbIe HCCIEI0BATEIbCKIE AeiiCTBUS: MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJOTHMU: HAONIOJCHUSI M ONHCAHHS
- BBUIBISITh IPUYMHHO-CICACTBEHHBIC CBSI3U M aKTyaJU3UPOBAaTh | JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUU; OpraHU3aluy U MPOBEACHUS
3aja4y, BBIJIBUTaTh THIIOTE3y €€ PEIICHHUS, HAXOAWTh apryMEHTHI | OMOJIOTMYECKOr0 SKCIICPUMEHTA, BBIJIBUKCHUS TUIIOTE3, BBISBICHHUS
JUTSL TOKa3aTeNbCTBA CBOMX YTBEPXKICHWH, 3a/1aBaTh MapaMeTPhl U | 3aBUCUMOCTH MEXKIY HCCIECIYyeMbIMH BEIHMYUHAMH, OOBSICHEHUS
KPUTEPUH PELICHUS; MOJIy9€HHBIX ~ PE3yJNbTaTOB W  (POPMYJIHPOBAHHUS BBIBOJIOB C
- aHATTM3UPOBATH MOIYUCHHBIC B X0JI¢ PEIICHUS 3aJa4U PE3YIbTAThl, | UCIOIb30BAHUEM HAYYHBIX MMOHSATUH, TEOPUI U 3aKOHOB;
KPUTHYECKA OIICHWBATh WX JOCTOBEPHOCTh, IIPOTHO3UPOBATH | C(POPMHUPOBAHHOCTH YMEHHS MPHUMEHSATH TOJTYYCHHbBIC 3HAHUS JUIS
M3MCHECHHE B HOBBIX YCJIOBHSIX; 0O0BSICHEHHS OMOJIOTHUECKUX MPOIECCOB U SIBIICHUH, IS IPUHSATHUS
- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH; | MPAKTHYECKUX PENICHW B TOBCEIHEBHOW JKHW3HH C IIEIBIO
OBaaneHue YHHMBePCAJIbHBIMU KOMMYHHMKATHBHBIMH | o0ecrieueHUs] O€30MacHOCTH CBOETO  3JIOPOBbS W 37I0POBBS
NelCTBUAMM: OKPY)KAIOIIUX JIFOJICH, COOJIOICHUsT 30pOBOr0 o0Opa3a >KU3HH,
0) coBMecTHAas [1eSITeJIbHOCTD! HOPM TpaMOTHOIO IMOBEICHUS B OKPY’KaIOLIEH MPUPOAHOU CpEne;
- TOHUMaTh M WCIOJNB30BaTh IPEUMYIIECTBA KOMAHJHOM U | MOHMMaHWE  HEOOXOJMMOCTH  HCIOJIb30BAHMS  JIOCTHIKCHHM
WHIUBUIyaTbHON paboThl; COBpPEMEHHOH OHOJOrMM M OWOTEXHOJIOTHH ISl PaldOHAIBHOTO
- OIPUHUMATh LEIN COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATh U | MPUPOIONOIb30BAHMUS.

KOOPJIUHUPOBATH JCUCTBHSI MO €€ JOCTHKEHHUIO: COCTABIISITH IUIaH

JNEUCTBUN, pacOpefeniaTh POJd C YYETOM MHEHUH Y4YaCTHUKOB

00Cy)IaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJAMHUPOBATH U BBINOJHATH PabOTy B YCIOBHUSIX PEalbHOIO,

BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

IIK 3.3. | B yacTu TPyA0BOr0 BOCIUTAHMA: c(hOopMHPOBAaHHOCTH yMEHUs packpeIBaTh coepxKaHue

Ocy1ecTBiATh - TOTOBHOCTh K AaKTHBHOW JEATEIILHOCTH TEXHOJOTMYECKOW U | OCHOBOMOJATAIONINX OMOJIOTHYECKUX TEPMUHOB U TOHSTHIA: )KU3Hb,

TTTaHMpOBaHNE 1| coumansuoit CIIOCOOHOCTH

OpraHu3aiuro

HampaBJICHHOCTH, UHUINUPOBATD,

KJICTKA, TKaHb, OpraH, OpPraHus3M, BHUMA, MNOITYJISIHSA, SKOCUCTEMA,




MMPOU3BOJACTBCHHLIX

paboT 10 BHEAPCHHUIO

CpEnCTB
ABTOMATH3aIHH
MeXaHHU3aINH.

)54

IJIAHUPOBATh U CAMOCTOATEIBHO BBITOIHSTh TAKYIO 1E€ATEIbHOCTD;
- HHTEPEC K Pa3InYHBIM chepam npodeccnoHaTbHON AeATEIbHOCTH,
OsnageHue IMO3HABATEIbHBIMHA
NCUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUS:

YHHMBEPCAIbHBIMU  Y4EOHBIMU

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

- ONpeNeNsATh IIeJIM JeATENIbHOCTH, 3aJaBaTh MapaMmMeTpbl U
KPUTEPHUU UX JOCTHKEHUS,

0) 0a30BbIe HCCJIETOBATEILCKHE TeHCTBUS:

- 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 Cpenbl, OCO3HaHHWE 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;

- YMEHHE MTPOTHO3UPOBATH HEOIArOMPUSATHBIE IKOJOTHUECKUE

MOCJIICACTBUA MMPEATIPUHUMACMBIX ,Z[eﬁCTBPIﬁ, npeaoTBpallaTh ux.

oworeno3, Owmochepa; wmertabomm3aM  (0OMEH

MpeBpalleHne SHEPrur), TOMeocTas (caMoperyisnus), OnocuHTEe3

BEIIECTB H©

Oesika, CTPYKTypHasi OpraHH3alMsi JKUBBIX CHCTEM, JUCKPETHOCTb,
(penpoaykuusi),
HACJICICTBCHHOCTh, W3MEHYHMBOCTh, JHEPrO3aBUCHMOCTh, POCT M

caMOperyJIsus, CaMOBOCIIPOM3BE/ICHUC
pa3BUTHE, YPOBHEBAsI OPraHU3aIs;

c(hOpMHUPOBAHHOCTh
Omoyornyueckne 3akoHBI H 3akoHoMepHocTH (I'. Menmens, T.
Moprana, H.. BaBunosa, 2. I'exkens, @. Mromnepa, K. bapa),

YMCHUA  PACKPBIBATHL  OCHOBOIIOJIAraromniue

IPaHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;
puoOpeTeHNe OIblTa NMPUMEHEHHS OCHOBHBIX METOJOB HAy4HOT'O
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJOTHU: HAONIOJCHHS M ONMHCAHHS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3allMH U IIPOBEACHHUS
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIABUKCHUS THIIOTE3, BBIABICHNUS
3aBUCHUMOCTH MEXIy HCCIEAyEeMbIMU BEIUYMHAMHU, OOBSCHEHUS
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 PELICHUWH B IIOBCEJIHEBHOW KU3HU 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;
HEOOXOIUMOCTH JOCTHKEHAN

COBpPEeMEHHOH OHOJOrMM M OWOTEXHOJIOTHH ISl PaldOHAIBHOTO

ITIOHUMAaHHEC HUCITIOJIb30BAaHUS

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 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 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:xanue yuyeOHOro Marepuasia (0CHOBHOE M MPodeccHOHAIbHO-

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 KU3HHU, CBOMCTBA )KUBBIX CHCTEM. XUMHUYECKUI COCTAB
KJIETOK
Tema 1.2. OcHOBHOe coiep:KaHue 6 OK 01
CTpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK 02
¢bynkumonanbt | Knerounas teopust (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJ0KEHHUS OK 04
asl OpraHu3alMs | COBPEMEHHOU KJIETOYHOM TeOpUH. THUIBI KIIETOYHON OpPraHU3alUu: IPOKAPUOTUYECKUN U
KJIETOK sykapuoTHueckuil. OHOKJIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue
MpoKapuoTHyecKoil kinetku. CTpoeHne sykapuoTudeckoit kierku. Hexknerounsie hpopMbl
KU3HU (BUPYCHI, OakTepruodaru)
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)»
[TonroroBka MUKpoOIpenapaToB, HAOIIOAEHNE C TOMOIIBI0O MUKPOCKOTIIA, BBISIBJICHHUE
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

15




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 MuxkposBosntorus. [lomynsauus kak sJieMeHTapHas eIMHUIA 3BOJIIOLUH. [ eHeTnueckue
Maxpo3BoJIOIH | 0cHOBBI 2BOIIOIMH. DJleMeHTapHbIe (aKTOphl IBoIoNMH. EcTecTBeHHsBIi 0TO0p —
sl. HanpaBJIAOMKN (akTop BoonnU. BunoobpazoBanue Kak pe3ysibTaT MUKPOIBOIIOIHH.

MakponsBomtorus. PopMbl 1 OCHOBHBIE HallpaBieHus: MakposBoronuu (A.H. CeBeprios).

[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, IOYBEHHAs, 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 0. JInbuxa.

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 2,3

ero cTpykrypa. CBsizu MKy opranu3MaMu B OuorieHo3e. CTpyKTypHBIE KOMITOHEHTHI 1K 3.3

9KOCHCTEMBI: TPOTyLEHThI, KOHCYMEHTHI, peIylieHThl. KpyroBopoT BemecTB 1 NOTOK
SHEPruM B 3KocucreMe. Tpoduueckre ypoBHI
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IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Tpodudeckue nenu u cetu. OCHOBHBIE TIOKA3aTENIM YKOCHCTEMBI. brioMacca u
MPOYKIMS. DKOJIOTHYECKUE TUPaMUIbl YKcesl, Onomacchl ¥ s3Hepruu. [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 KOMIIOHECHTHI. JKruBoe BemecTBo Ouocgepsl
cucrema U €ro QyHKIUH.

3aKOHOMEPHOCTH cyniecTBoBaHus Onocheprr. OcobeHHOCTH OHOChepsl Kak riI00abHOM

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

OMOTEOXUMHUECKUE IUKIIBL. [ T00aIbHbIE SKOIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOe co/iep:KaHue OK 01
Bausinue TeopeTnueckoe ooyueHue: OK 02
AHTPONMOTEHHBIX | AHTPONOreHHbIE BO3AECUCTBUS Ha Ouocdepy. 3arps3HEeHUs KaK BUJ aHTPOIIOT€HHOTO OK 04
¢akTopos Ha BO3/EHUCTBUS. AHTPONOIeHHbIE BO3/IEHCTBHS HAa aTMocdepy. Bo3aelicTBus Ha OK 07
onocdepy ruapocdepy. Bosneiicteus Ha muTocdepy. AHTPOIOTEHHbIE BO3ICHCTBUS Ha IK 2,3

OnoTHueckue coodIecTBa. Y rryOJIeHHO U3ydat0TCsl OTXO/IbI, CBI3aHHBIE CO IK 3.3

cnenuanbHOCTHIO 15.02.14 OcHamenne cpecTBaMi aBTOMATH3aIUN TEXHOIOTHYECKHIX

IIPOLIECCOB U MPOU3BOJICTB (110 OTPACiIsiM).

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA:

ITpaktrnyeckas padora Nel0. «OTX0/1bl MPOU3BOACTBAY

Ha ocHoBe denepanbHOro Kiaccu(puKamoHHOI0 KaTajaora 0TX0/I0B ONPeAesaTh KJlace

OIAaCHOCTH OTXOJIOB; arperaTHOe COCTOSHUE U (PU3NYECKYIO (POPMY OTXOOB,

o0pa3yronmxcsi Ha pabodyeM MecTe / Ha Tarax Mpou3BOCTBA, CBI3aHHBIE CO

cnenuanbHOCThIO 15.02.14 OcHamienue cpecTBaMi aBTOMATU3alUN TEXHOJIOTHUYECKUX

MIPOLIECCOB U MPOU3BOJICTB (110 OTPACIIsM).
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. [IpobiieMa TeXHOTEHHBIX BO3/ICHCTBUII Ha 3I0pPOBbE YEIIOBEKA
(C-)HCKTpOMaFHI/ITHLIe I10JI4, 6LITOBa$I XHUMHUA, I/I36E;ITO‘-IHBIG IIyMBbI, paayaiusa 1 T.H.).
AnanTaiysi opranu3ma 4eioBeka K (haktopaM oKpykaroriei cpesl. [IpuHIHIIbL
(dhopMupOBaHHUS 310pOBbecOeperaroniero nopeacHus. Guznyeckas akTHBHOCTD U
310pOBbe. BHOXMMHUYECKHE aCTIEKThl PAIIMOHATIBHOTO MTUTAHUS

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

JlabopaTopHas padota Ne2 Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEHHas1 pabOTOCTIOCOOHOCTHY
OBnazneHue MeToaMu OIpeIeleHHs ToOKa3aTeIel yMCTBEHHONH 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 aJanTalii OpraHu3Ma 4eJI0BeKa K HU3KUM U BHICOKUM
TeMmIepaTypaM u 00bsCHEHHE TIOJTYYCHHBIX PE3yJIbTaTOB U (JOPMYJIMPOBAHUE BHIBOJIOB
(MICBMEHHO) ¢ UCTIOJIb30BAaHUEM HAYYHBIX IMOHSATHI, TEOPUI U 3aKOHOB

B kauecTBe TpUIrTEpOB CHUXKAIOIINX PA0OTOCIOCOOHOCTH UCIOIb30BaTh YCIOBUS
OCYIIECTBIEHUS NPOPECCHOHATBLHON JAeSTEIbHOCTU: LIIyM, TEMIIepaTypa, pu3ndeckas
Harpyska u T.JI.

OK 04
OK 07
IK 2,3
IK 3.3

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 coaepxanue:

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
IK 2,3
IK 3.3

18




B 00J1aCTH T€HETHYECKUX TEXHOJIOTUH, KIETOYHON MHKEHEPHH, TUIIICBBIX
OMOTEXHOJIOTHI.

3amuTa Kekca: mpeCcTaBlIeHNne Pe3yIbTaTOB PEIICHUs KeHCOB (BBICTYILJICHHE C
MIPE3CHTAINECH )

Tema 5.2.3. OcHoBHoOE coaepxaHue 4 OK 01
buorexuno1oruu IIpo¢eccnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAaHUE IPAKTHYECKOI0 3aAHATUA: 4 4 OK 02
W TEXHUHMECKUE | TThakrryeckas pabora Nel2. «Kelichl Ha aHAIN3 HHPOPMALUK O PA3BUTUH 2 2 OK 04
CHCTEMBI OMOTEXHOJIOIUH C MPUMEHEHUEM TEXHUYECKUX CUCTEM (10 TpyIIam)» 1K 2,3
Pa3zButue GMOTEXHOJIOTUI ¢ IPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEHepus, 11K 3.3
O6uonHpopmaTrka, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKa, TOMCK U aHAIN3
nHGOpMAaLUU U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JIUTepaTypa,
cpezAcTBa MaccoBoi MH(pOpMaLuu, ceTb IHTEepHeT U Apyrue)
[TpakTuueckas pabora Nel3. «3ammra keiicay 2 2
[IpencraBieHue pe3ysibTaTOB pEICHUs KEMCOB (BBICTYIIEHUE C MPE3EHTAIUEH)
IIpomexyTouna 2
sl aTTecTanus JuddepeHunpoBanHbIl 3a4eT
10 JMCHHUIIHHE
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: yueOHHUK UIss CTyA. yupexaeHuit cpem. mpod. obpasoBanus [/

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

JlonoJTHUTeIbHbIE HCTOYHUKHU

1. buonorus: yueOHUK ISl CTyA. Y4pekIeHMH cpel. mpod. obpasoBanus / H.B. UYeOblies,
['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

KOMHeTeHHI/Iﬁ I10 pasjaciaM U TEMaM COACPKaHHUA y‘IC6HOFO Marcpualia.

Oo0masn
KOMIIeTeHIIUSA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONPUATHH

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

OK 02

Tema 1.1.
buonorus kak Hayka. O6rmias
XapaKTEPUCTHKA KU3HH

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJO0B MUKPOCKOIIMPOBAHUA 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

OueHnBaemasi JUCKyCCHs 110 BOIIpOcaM
JEKIIUH

Pa3paboTka MEHTaIbHON KapThI 11O
KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha IIPO- ¥ 3YKapHUOTUYECKUX U TI0
apCcTBaM B MUHU TpyIIax
Brinonnenue u 3amuTa 1a00paToOpHBIX
pabor:

«CTtpoeHue KIeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOILIIACTHI)»
[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
ITOATOTOBJIEHHBIX T10 ITEPEYHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX
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 BO3HUKHOBEHUE U Pa3BUTHE COOOIIIEHUS U JICHThI BpEMEHU
JKU3HU Ha 3emiie BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO
U PacTUTEIHHOTO MUPA
OK 02 Tema 3.2. OpoHTaTBHBIN OIIPOC
OK 04 Hcropust 5BOJIHOLUOHHOIO Pa3paboTKa JEHTBl BPEMEHU Pa3BUTHS
YUEHHUS. SBOJIIOLMOHHOTO YUYEHUSI
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 — Pa3zpaboTka neHThI BpeMEeHH!
AHTPOIIOTEHE3 IIPOUCXOXKIECHUS YeJIOBEKa
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
1K 2.3 Pemenne npakTuKO-OpUEHTUPOBAHHBIX
IIK 3.3 pacueTHBIX 33JaHU MO MIEPEHOCY
BEIIECTBA U YHEPTUU B SKOCHUCTEMAX C
cocTaBlieHHE TPOPHUUECKHX Ienel u
nupaMu]; 6MOMacchl 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
K 2.3
IIK 3.3
OK 02 Tema 4.5. OueHnBaemasi IUCKyCCHS
OK 04 Bnnganue connanbHO- Brinosninenue na6opaTopH0171 pa6OTBI Ha
OK 07 HKOJIOTHUECKUX (DaKTOPOB Ha BBIOOD:
I[IK 2.3 3710pOBbE YeII0BEKa "YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
IK 3.3 "Brnusnue abuotrueckux GakTopoB Ha

YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pasnea 5. buojiorusi B ;Ku3HHU

3amuTa Keiica: nmpeacTaBieHue
pe3yJIbTaTOB PEIIEHUS KEHCOB
(BBICTYTLIIEHUE C TIPE3CHTAIUEH )
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OK 01

Tema 5.1.

BrinmonHenue kelica Ha aHaiIu3

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

OK 04 KaXKJI0r0 B 00JIACTH F€HETUYCCKUX TCXHOJIOTHUH,

IIK 2.3 KJICTOYHOW WH)KEHEPHUH, IMHUIIECBBIX

I1K 3.3 O6uoTexXHOJIOTHH (TI0 TpynIam),
IpeJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01 Tema 5.2.3 BrinosnineHue keiica Ha aHaINU3

OK 02 buotexnonoruu u Texuuueckue |MHGOPMALIUU O Pa3BUTHUS

OK 04 CHCTEMBI OMOTEXHOJIOIHI ¢ IPUMEHEHHEM

1K 2.3 TEXHUYECKUX CUCTEM (10 TPYyIIIam),

IIK 3.3 IpEeJICTaBICHUE PE3YJIbTATOB PEIICHUS
KeiicoB

OK 01 HuddepennrpoBaHHbIi 3a4eT Brinonnenue 3aganuit 1uis

OK 02 nuddepeHIMPOBaHHOTO 3a4eTa

OK 04

OK 07
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