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1. O0mas xapakTepucTHKa pado4yeil mporpaMMbl 0011e00pa30BaTEJIbHOM TUCIUIIIHHBI
OV /.11 buoJjorus

1.1. MecTo AucuMIuINHBI B CTPYKTYype o0pa3oBaTtenbHoi nporpammbl CI1O

O0weobpazoBarenbHast JUCLMIIIMHA «buonorus»  sBigercs 00s13aTeNIbHON 4acThIO
o0meo0Opa3oBaTeibHOTO [UKJIa 00Opa3oBarenbHOM mporpaMMbl B cooTBerctBuM ¢ PI'OC 1o
crienranbHOCTH 43.02.16 Typu3m M rocTenpumMMcTBO.

1.2.1le1u 1 nIaHUpPYeMBbIe Pe3yJIbTAThI 0CBOCHHUS THCIUTLTHHBI:

1.2.1. Heanb u 3aa1aum 001meo0pa3oBaTeTbHOM THCIUIINHBI

Leanb: hopMupoBaHKE Y CTYICHTOB MPEACTABICHHS O CTPYKTYPHO-(DYHKITMOHATIBHON OpraHM3aIiN KUBBIX
CHCTEM pa3HOIr0 paHra Kak OCHOBBI NPHUHSTHS PEIICHUH B OTHOIIEHHHM OOBEKTOB KHMBOM MPHUPOIBI U B
IMPOU3BOACTBCHHBIX CUTYAallUAX.

Sagaum:

1) chopMupoBaTh MOHMMAHHE CTPOCHHUS, MHOTOOOpa3usi U OCOOCHHOCTEH JKMBBIX CHCTEM pPa3HOIO
YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH MpOTEKaHUs OHOJOTHYECKHX TMPOIECCOB U SIBICHHUN B
OKpYy>Kalolllel cpeae, UEJOCTHOM HAayYHOM KapTUHBI MHpPA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh yMEHHsS OIPEACISATh JKUBbIC OOBEKTHI B MPUPOJEC; IMPOBOIUTH HAONIOJCHUS 3a
HKOCUCTEMaMHU [IJIsl BBISBJICHHUS €CTECTBEHHBIX M AHTPOIOTEHHBIX W3MEHEHUH, HWHTEPIpPETHPOBATh
pe3yabTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKK MPOBEACHHS MPOCTEHIIMX  OHWOJOIMYECKHUX IKCIECPUMEHTATBHBIX
MCCIICIOBAHH C COOJIOZICHUEM TPaBUII OE30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS HCIOJIL30BaTh HH(POPMAIMIO OHOJIOTHYECKOr0 XapakTepa W3 Pa3IMYHbIX
HCTOYHHUKOB,

5) chopmupoBaTh YMEHHSI HMPOTHO3UPOBATH MOCIEACTBUS CBOCH IESATEIBHOCTH 1O OTHOIICHHIO K
OKpY’Karolen cpejie, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH M COOJIOATh MEPhl MPOPHIAKTUKU
3a005IeBaHUH.

6) chopmupoBaTh MOHWMAHWE 3HAYUMOCTH JIOCTHIKCHHH OHMOJIOTHYECKONH HAyKH W TEXHOJOTHH B
MPAKTUYECKOW JESITeNbHOCTH 4YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEAHMIIMHCKUX TEXHOJOTHH W
arpoOMOTEXHOJIOTHl.

1.2.2. Ilmanmpyemble Ppe3yJbTaTbl OCBOCHHsSI 001me00pa3oBaTeJIbHON JUCHHUILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue JUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutun OK u ITK

Koa n HaumeHnoBaHue ILnanupyemsble pe3yJbTAThl 0CBOCHHS TUCHHILIUHBI
(popmupyembix
M —— O0mue JucuuniinHapHsblie (MpeaMeTHbIE)
OK 01. BeiOupats B yacTu Tpya0BOro BOCIIUTAHUS: c(OpMUPOBAHHOCTh 3HAHUI O MecTe
CIOCOOBI peIIeHUs - TOTOBHOCTH K TPY/y, OCO3HAaHHE U poiu OMOJOTMH B CUCTEME
3aja4 LIEHHOCTU MacTepCTBa, TPY0Jt00Ue; | HAyYHOTOo 3HaHUs; (YHKIMOHAIBHOU
npogeccuoHaIbHON - TOTOBHOCTb K aKTUBHOM I'PAaMOTHOCTH YeJIOBeKa JUIsl peICHHS
NesITeNIbHOCTH JEeSTeIbHOCTH TEXHOJIOTHUYECKON 1 KU3HEHHBIX MPO0JIeM;
MPUMEHUTETBHO K COLMAJIBHOW HaNpaBJIEHHOCTH, c(OPMUPOBAHHOCTh YMEHUS paCKpPbIBATh
Pa3IMYHbIM CIIOCOOHOCTh MHUIIMMPOBATD, sKocucTeMa, OUoIeHo3, Ouochepa;
KOHTEKCTaM IUIAHUPOBATh U CAMOCTOSITENILHO MeTabosn3M (0OMEH BeIecTB U
BBITTOJTHATH TAKYIO IS TEILHOCTB; MIpeBpallleHue SHEPTHH), TOMEOCTa3
- HHTEPEC K Pa3InYHbIM chepam (camoperysitus ), OMOCHHTE3 OerKa,
npoeCCUOHATIBHOMN EATEIbHOCTH, | CTPYKTYpHAas OpraHu3alus JKUBBIX
OgnajieHne yHUBEPCaTbHBIMH CHCTEM, TUCKPETHOCTb, CAMOPET YIS,
y4eOHBIMH [T03HABATEIbHBIMU CaMOBOCIIPOU3BEICHHE (PENPOAYKITHS),




NEUCTBUSIMU:

a) 0a30BbIC JJOTHYECKHUE JICHCTBUS:
-CaMOCTOSTEILHO (POPMYITUPOBATH U
aKTyaJIH3UpOBaTh MpoodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHABJIUBAThH CYIIECTBEHHBIH
MIPU3HAK WJIX OCHOBAHUS TSI
CpaBHEHMsI, KJIacCU(UKALIUHN U
0000111eHM;

-OIPEACIIATh LN JeATEIbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX
JIOCTIKEHMS;

-BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B pACCMATPHUBACMBIX
SIBJICHUAX

-BHOCUTbH KOPPEKTHUBEI B
JeSTEIbHOCTD, OLIEHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM,
OIICHUBATH PUCKH TOCIICICTBUN
JeITEIbHOCTH;

- pa3BUBATh KPEATUBHOC MBIILJICHHUE
IIPH PEIICHNUHN XKU3HCHHBIX TTPOOJIEM
0) 6a30BBIC UCCIICIOBATEIILCKIE
IEUCTBUA:

- BIIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM U IMPOEKTHOMN
JIEATENILHOCTH, HABBIKAMH
paszpelrieHus mpoodseM;

- BBISIBJISITH TIPUIUHHO-
CJICACTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
TUIOTE3Y €€ pellleHus, HaXOAUTh
apryMEHTHI JIJIs1 J0OKA3aTeNbCTBA
CBOMX YTBEPXKJICHUM, 3a71aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJTyYECHHBIC B
XO0JI€ PEIICHUS 3a/1a4M pe3yIbTaThl,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETh NMMEPESHOCUTD 3HAHUS B
MO3HABATENBHYIO U MPAKTUUYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIaCTel;

- BBIJIBUTATh HOBBIC HJICH,
npeJyiaraTh OPUTHHAIBHBIC TTOIXOJTBI
U pelICHMUS;

- CIIOCOOHOCTH UX HCIIOIL30BaHHUA B
MMO3HABATEIILHOM M COIMAIbHOM
MIpaKTHUKE

HACJICACTBEHHOCT M3MEHUYNBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE,
YPOBHEBasi OpraHU3aIus;
c(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOIIOJIArafOIIMX OMOJIOTHYCCKUX
TEOpUH U TUIIOTE3:

KJIETOYHOU, XPOMOCOMHOI,
MYTalMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YESIIOBEKA;
c(OPMHPOBAHHOCTH YMEHUS PACKPHIBATH
OCHOBOIIOJIArafoIIUe OMOJIOTHYCCKUC
3aKoHbI ¥ 3aKkoHOMepHocTH (I
Mengens, T. Moprana, H.I. BaBusosa,
2. I'exkenst, @. Mromiepa, K. bapa),
TPAaHMIIBI KX TPUMEHUMOCTH K KHUBBIM
cHucTeMam;

MpUOOpETEHNE OMBITA TPUMEHEHUS
OCHOBHBIX METO/IOB HAyYHOTO TIO3HAHMS,
WCMOJIb3yEeMbIX B OMOJIOTUH: HAOIIOACHNS
Y OITMCAHUS JKUBBIX CUCTEM, IPOIIECCOB U
SIBJICHUI; OPTaHU3aIMH U TPOBEIACHUS
OMOJIOTHYECKOT0 SKCIIEPUMEHTA,
BBIJIBUYKCHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXIY UCCICTYEMbIMU
BEJTMYMHAMU, OOBSICHEHHSI TIOJTYUYEHHBIX
pe3yabTaTOB U (HOPMYITHPOBAHHS
BBIBOJIOB C HCIIOJIH30BAHUEM HAYUHBIX
IIOHATHM, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTH YMEHHUSI BBIJICTISTH
CYIIECTBEHHBIE TIPU3HAKU BUPYCOB,
KJIETOK MPOKAPUOT U SYKAPHOT;
OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B 1
9KOCHUCTEM; 0COOEHHOCTH TIPOIIECCOB
oOMeHa BEUIECTB U MpeBpalleHus
9HEPTUU B KJeTke, POToCHHTE3a,
MJIACTUYECKOTO U DHEPTEeTUYECKOTO
oOMeHa, XeMOCHUHTE3a, MUTO3a, Mei03a,
OTUIOZIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKEHHUS, UHAUBUYAILHOTO
pa3BUTHs OpraHn3Ma (OHTOTreHe3a),
60pBOBI 32 CYIIIECTBOBAHHUE,
€CTECTBEHHOTO 0TOOpA,
BU1000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHU3MOB K CpeJ/ie OOUTaHUSI, BIHSHUS
KOMITOHEHTOB 3KOCUCTEM,
AQHTPOTIOTEHHBIX H3MEHEHHH B
9KOCUCTEMAaX CBOEH MECTHOCTH,
KpYTrOBOPOTa BEIIECTB M MPEBpaIeHNE
sHepruu B buochepe;
c(hOpMUPOBAHHOCTH YMEHUS PEIIaTh
OMOJIOTHYCCKHE 3a]a4H, COCTABIISATh




TCHOTUITNYCCKUC CXCMbI CKPCIIUBAHUA
JJIA pa3HbIX TUIIOB HACJICIOBAHUS
MIPU3HAKOB Y OPTraHU3MOB, COCTaBIISTh
CXEMbI MEPEeHOCa BEIIECTB U DPHEPTUU B
IKOcHUcTeMax (IeTH MUTaHUs, TUIIEBbIC
CeTH)

OK 02. Mcnons3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U
HWHTEPIPETAINH
nHpopManuu, u
nH(pOPMAaLMOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHUS 3124
npodeccnoHanbHOM
JeSTEIILHOCTH

B oGnactu neHHOCTH Hay4yHOTO
MO3HAHUS:

- ¢(OPMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JUAJIOre KyJIbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MUDPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM KYIBTYpPBI KaK
CpeCTBa B3aUMOJICHCTBUS MEXTY
JFOABMU M TIO3HAHHS MUDA;

- 0CO3HaHKE LIEHHOCTHU Hay4YHOM
NesITeTbHOCTH, TOTOBHOCTh
OCYILECTBIISATh IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO IESITEIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;
OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH [T03HABATEIbHBIMU
JNEUCTBUSIMU:

B) paboTta ¢ uHpopmarmeii:

- BJIaJIETh HaBBIKAMH MTOJTyYCHHS
UHpOPMAaLIUU U3 HCTOUHUKOB
Pa3HBIX TUTIOB, CAMOCTOSITEITEHO
OCYILIECTBIISATh MOUCK, AHAJIN3,
CHCTEMATH3AIHIO U MHTEPIIPETALIUIO
UH(pOPMALIUU Pa3IMYHBIX BUJIOB U
(bopM mpecTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3ITUYHBIX
dopmarax ¢ y4eToM Ha3HaYCHUS
WHQPOPMAIINHU ¥ [IEIEBOH ayTUTOPHH,
BBIOMpAsi ONITUMAIIBHYIO (hOpMy
NPEICTAaBICHUS U BU3yaTH3allHH;

- OLICHUBATh JIOCTOBEPHOCTbD,
JETUTHMHOCTb UHPOPMAIINH, e
COOTBETCTBHE ITPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCTIOJIb30BATh CPEICTBA
MH(OPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pelIeHN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
co0uIroJIeHHeM TpeOOBaHM

c(hOpMUPOBAHHOCTH YMEHUI
KPUTUYECKH OIEHUBATH HHPOPMAITHIO
OHMOJIOTMYECKOr0 COJIepKaHus,
BKJIFOYAIOITYIO TICEBJOHAYYHBIC 3HAHUS
U3 pa3IMYHbIX HCTOUYHUKOB (Cpe/ICTBA
MaccoBOM nH(pOpMAINU, HAYYHO-
HOIYJISIPHBIE MaTEePUAIIbI);
UHTEPIPETUPOBATH 3TUUECKUE ACTIEKThI
COBPEMEHHBIX UCCIIEI0OBAHUI B
OMOJI0rUM, METUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riI00aIbHbIE
9KOJIOTMYECKHE MTPOOIIEMbI
COBpEMEHHOCTH, (POPMHUPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

c(OpMUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIC TUCbMEHHbBIE U YCTHBIE
COO0OILIEHNUS] HA OCHOBE OMOJIOTMYECKOM
uH(bOpPMaIIUU U3 HECKOJIBKHIX
HCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHU




SPTrOHOMHKH, TEXHUKHU
0€3011aCHOCTH, TUTHCHBI,
pecypcocOepekeHus, PABOBBIX U
THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS
¥ 3aIIUTHI THPOPMAIIUH,
UH(POPMALIMOHHOHN 0€30MaCHOCTH
JIMYHOCTH;

OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaHJIe

- FOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIEHHIO;

- OBJIQJICHUE HABbIKAMH y4eOHO-
HCCJIEN0BATENBCKON, TPOEKTHON U
COLIMAJIBHON JeTENbHOCTH;
OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHHUKaTUBHBIMH JEHCTBUSAMU:
0) cCOBMECTHasl I€SITEIbHOCTb:

- IOHUMATb U UCIIOJIb30BaTh
[IpEeUMYIIECTBa KOMaHAHON U
UH/IMBUYaJIbHOW PabOTHI;

- IPUHAMATH LIEJIA COBMECTHOM
JeSITebHOCTH, OPraHU30BbIBATh U
KOOPJMHHUPOBATh JIEUCTBUSA IO €€
JIOCTH)KEHUIO: COCTABIIATH IJIaH
JIEHCTBHM, pacIpeelsiTh POJIn ¢
y4€TOM MHEHUH y4YaCTHUKOB
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATH U BBIIOJIHATH
paboTy B YCIOBHSIX PEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYLIECTBJIATH TO3UTUBHOE
CTPaTErnyecKoe MOBEJECHUE B
Pa3JINYHBIX CUTYaLUsX, IPOSBIAThH
TBOPYECTBO U BOOOpaKe€HUE, ObITH
uHUIMaTuBHBIM OBlajieHne
YHHUBEPCATbHBIMU PETYISATUBHBIMU
JEHCTBUSMMU:

T) IPUHATHE ce0s U IPYTUX JHOJei:
- IPUHUMATh MOTUBBI U APTYMEHTHI
JIPYTUX JIFOJEH MpU aHAIU3e
pE3yJIBTAaTOB JIEATENBHOCTH;

- IPU3HABaTh CBOE MIPABO U MPABO
JPYTuX Jro/iel Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh
MUD € HO3UIUH IPYrOro 4eJIOBEKa

puoOpeTeHNe ONbITa IPUMEHEHUS
OCHOBHBIX METOJIOB HAY4YHOTI'O [TO3HAHU,
WCTIOJIb3YEMBIX B OMOJIOTHH: HAOIOICHUS
Y ONKMCAHMS JKUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OPraHU3alMKU U TTPOBEACHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBHIKCHHUS TUITOTE3, BBISIBICHHS
3aBUCUMOCTH MEXKJYy HCCIIeIyEeMbIMU
BEJIMUMHAMU, OOBSICHEHHSI TIOJTYYCHHBIX
PE3yJIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX
TIOHSITUH, TEOPUH U 3aKOHOB.

OK 07. CopneiicTBoBaTh
COXPAaHEHHUIO
OKpY>Karollen Cpenbl,
pecypcocOEpeKeHHUIO,

B 001actu 3K0710rHYECcKOro
BOCITUTAHHS:

- ¢hOpMHUPOBAHHOCTH
9KOJIOTHYECKOM KYJIbTYPBI,

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTh
MOJIy4YeHHBIEe 3HAHUS ISl 0ObSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SBJICHHIH,
JUIS] IPUHSTUSL TPAKTUYECKUX PEIICHUI




IMIPUMCEHATH 3HAHUSA 00 IIOHMMaHHEC BJIHMAHHUA COIUAJIBHO-

M3MEHEHUH KJIMMaTta, HSKOHOMHUYECKHUX IIPOLIECCOB Ha
MIPUHLUIIBI COCTOSIHME ITPUPOTHOM U
OepeKITMBOTO COLIMAJIbHOU Cpelibl, OCO3HAHUE
MIPOU3BOICTBA, I100aIbHOTO XapakTepa

3¢ heKTHBHO IKOJIOTHYECKUX MPOOIIeMm;
NEHCTBOBATH B - INTAHWPOBAHUE U OCYIIECTBICHUE
Ype3BbIYANHBIX JICUCTBUI B OKPYKAIOLIEH Cpelie Ha
CUTYaLMIX OCHOBE 3HaHUS LIeJIel yCTOMYUBOTO

pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HENPUATHE JIEHCTBU,
IIPUHOCSIIMX BpeJ OKPYXKaroLen
cpene;

- YMEHHE [IPOTHO3UPOBATh
HeOJIaronpusITHbIE YKOJIOTHYECKUE
MOCJIEACTBUSI IPEATNIPUHUMAEMBIX
JEHCTBUH, IPENOTBPALLATD UX;

- paclIupeHHE OIbITA AEATEIbHOCTU
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIQJICHUE HABbIKAMH y4e€OHO-
HCCIIE0BATEIBCKON, TPOEKTHON U
COLIMAJILHON JESTEIIBHOCTH;

B HOBCG}IHCBHOf/i JKN3HU C OCIBIO
obecrnieueHus 6€30MaCHOCTH CBOETO
3II0OPOBBSI U 37I0POBbSI OKPYIKAIOIIINX
JIFOJIEN, COOMIO/IEHNS 3/10pOBOr0 00paza
YKU3HH, HOPM IPaMOTHOTO MTOBEJICHHS B
OKpY>Karolle NpUpOIHOM CpeIE;
TIOHMMaHUE HEOOXOJMMOCTH
HUCIIOJIb30BaHUA ILOCTI/DKGHI/Iﬁ
COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHIA IJIs1 PAallHOHAIBHOTO
PUPOIOTIOTH30BAHUS

2. CTPYKTYPA ¥ COJAEPXKAHHUE OBIIIEOBPA30OBATEJIBHOM JUCIIUILIVHBI

2.1. O6beM 0611e00pa3oBaTeNbHON AMCHUILUIMHBI M BUJIbI y4eOHOM paboThI

. O6bem B
Bup yueoHoii padoThl
yacax

O0bem 001e00pa3oBaTeIbHON MPOrPAMMbl JMCIUILTHHBI 82

B TOM YHCIIE!

OcHOBHOE coJepKaHue | 82

B TOM YHCIIE!

TEOPETHUECKOE 00yUeHre 54
MPAKTUYECKUE 3aHATUS 28
IIpomexyrounas arrecranms: KonrpoabHas padora — 1 cemectp, 3ader — 2 cemecTp




2.2. TemaTu4eckuii IJIaH U coJiep:kaHue 0011e00pPa30BaATeIbLHON U CHUIIIMHBI

HaumeHnoBanue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-OPHEHTHPOBAHHOE), O0bem | @opmMupyembie
pa3iesioB U TeEM Ja00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHH) YacoB | KOMIIETEHUHH
1 2 3 4
Pasznea 1. KiteTka - cTpyKTYpHO-QPYHKIMOHAIbHAS €IMHUIA KUBOT0 16
Tema 1.1. buonorus xakx| Coaep:kaHue yueOHOr0 MaTepuaia 2
Hayka. O0mas CoBpemeHHbIe OTpaciau Ouonornueckux 3HaHuil. Csizb OMOJIOTUU C IPYTUMH HayKaMu: OMOXHMHUS,
XapaKTEPUCTHKA XKU3HU | Ouodu3uka, OMoHuKka, renoreorpadus u ap. Ponb u mecto 6uosnoruu B popMUpPOBaHUH COBPEMEHHOM 2 OK 02
HAyYHOW KapTUHBI MUpa. Y POBHU OpraHHU3aIiy KuBoil Matepun. OO0I1as XapaKTepUCTHKA KU3HH,
CBOICTBA XKHUBBIX CUCTEM. XUMHUYECKHI COCTaB KJIETOK
Tema 1.2. CtpykrypHOo- | CoepixaHue y4eGHOIro MaTepuasia 2
(GyHKIMOHATBHAS Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxo). OcHOBHbIE MOJ0KEHUS COBPEMEHHOU
opraHu3anus KiIeToK KJIETOYHOW T€OpUU. THUIIbI KIIETOYHON OPraHU3aALMU: TPOKAPUOTUYECKUN U SYKAPUOTHUYUECKHUM.
OJHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOEHHE MPOKApUOTHUECKON KieTku. CTpoeHue 2
AYKAPUOTUYECKOMN KIIETKHU.
Hexnetounsie ¢hopMbl ku3HH (BUPYCHI, OakTepuodaru).
IlpakTHyeckne 3aHATHA 4 OK 01, OK 02,
JlaGopatopHas padota «CTpoeHHEe KIETKH (pacTeHHUs, )KUBOTHbIE, TPHObI) M KJIIETOYHBIE BKIIOUEHHS OK 04
(kpaxmai, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUUUN MEXKIY
M3y4aeMbIMH 00beKTaMH, (POPMYIHPOBAHHUE BHIBO/IOB. 4
Bupychsle u 6akTepuanbHble 3a00neBanus. O0IMe NPUHIKITBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
OcoOeHHOCTH TPUMEHEHNS aHTUOMOTHKOB. [IpeacTaBieHue yCTHBIX COOOIEHUH C pe3eHTallel,
IOJIFOTOBJIEHHBIX 10 NEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX [TPENOJaBATEIIEM.
Tewma 1.3. CrpykrypHO- | Conep:xxaHue y4eOHOro Marepuasa 2
(YHKLIMOHATIBHBI € XpomocomHuast Teopus T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, FTOMOJIOTHUHBIE
dakTopbl ¥ HETOMOJIOTUYHbIE XPOMOCOMBI, FAIUIOMAHBIN U TUIUIonAHbIN Habop. Hyknennossie kucnotsl: JIHK, 2
HaCJIEICTBEHHOCTHU PHK naxoxxaeHue B KJI€TKe, X CTpoeHUe U GyHKIKUU. MaTpudHbIe TPOLECCH] B KJIETKE: PeTUTUKAIIMS,
O6uocuHTe3 6enka, pernapaius. ['eHeTHuecKnil Ko U ero CBOMCTBA. OK 01, OK 02
IIpakTHYecKHe 3aHATHS 2
Pemenue 3aa4 Ha onpezeneHue Nociae10BaTeIbHOCTH HYKIEOTHA0B, aMUHOKHUCIIOT B HOPME U B Cllydae 2
M3MEHEHHUs Nocea0BarenbHoCcTH HyKiIeotn 08 JJHK
Tema 1.4. O6men Copnepxxanue y4eOHOIro MaTepuaJia 2 OK 02
BEILECTB U [Tonsitne MeTaboaM3M. ACCUMUIISIIS U JUCCUMUIISIIIUS - IBE€ CTOPOHBI MeTa0om3Ma. Tunsl oOMeHa 2




peBpalleHle SHEPTUU
B KJIETKE

BEIIIECTB: aBTOTPOGHBIN B reTepoTpodHBIH, a3poOHBIN 1 aHAdPOOHBIH. [ImacTuyeckuii oOMeH.
®dorocuHTe3. XEMOCUHTES.

Tewma 1.5. )Kuznennsiii | Conep:xaHue y4eOHOro Marepuajia 2

LUKJI KJIETKH. MUTO3. KiteTounslii IUKII, €ro nepuoasl. MUTO3, €ro CTaiuy U MPOUCXOAAIIME MPOoLecChl. bruonornyeckoe OK 02. OK 04

Meiio3 3Ha4YeHHE MHUTO3a. Meiio3 u ero cranuu. [loBenenue xpomocom B Meiioze. Kpoccunrosep. buonornyeckuii| 2 ’
CMBICJI MeHO03a.

Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3mMa 20

Tema 2.1. Ctpoenue Copnepxxanue yyeOHOIro MaTepuasa 2

Oopranu3ma MHOTroKIeTO4YHbIE OpraHu3Mbl. B3auMOCBSI3b OpraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OK 02. OK 04
OpraHu3Me. 2 ’
["'omeocTtas opranusMa u ero nojjep>kaHue B MpoIecce KU3He eI TeIbHOCTH.

Tema 2.2. opmbl Coaep:xanue yueOHOro MaTepHaJia 2

pa3MHOXEHUS ®opMbl pa3MHOKEHUSI OpraHu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bubl 6ecronoro pasMHOKEHUS. OK 02

OpPraHU3MOB [TonoBoe pazmHokeHue. ['ametorenes y x«uBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue MOJIOBBIX 2
KJIeTOK. OIJI0IOTBOPEHHE.

Tema 2.3. OHTOreHe3 Coaep:xanue yueOHOro MaTepHaJia 2

pacTeHuil, )KUBOTHBIX U | MHAMBHyanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 U ero craaun. [locTaMOproHaTBHBIN TIEPHOI. OK 02. OK 04

YeJloBeKa Craanu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [IpsaMoe u Henpsimoe pa3BuTHE. 2 ’
buonornueckoe craperne u cMepTb. OHTOTeHE3 PaCTCHH.

Tema 2.4. Copepxanue yueOHOro MaTepuasa 2

3aKOHOMEPHOCTH OcHOBHbIE IOHATHS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens 2

HacJeI0BaHMs (MOHOrMOpUIHOE M MOJUTHOPUAHOE CKpeluBaHue). B3aumoelicTBue reHoB
IlpakTHyeckne 3aHATHSA 2 Ok 02, OK 04
Pemenue 3a1ay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHMSI HACJIEICTBEHHBIX IPU3HAKOB IPU MOHO-,
-, 2
MOJUTHOPUTHOM W aHATM3UPYIONIEM CKPEIIMBAHUH, COCTABICHUE TEHOTHITMYECKIX CXEM CKPEIINBaHUS

Tema 2.5. Cuerutennoe | Copep:kaHue yueOHOr0 MaTepuaia 2

HacIIeJOBaHUE 3akonbl T. Moprana. CuerieHHOe HacleJ0BaHHe T'€HOB, HapyIllIeHHue cuerienns. Hacienopanue

MPU3HAKOB MPU3HAKOB, 2
CIIETIJICHHBIX C ITOJIOM OK 01, OK 02
IIpakTHYecKHe 3aHATHS 2
Pemenue 3aa4 Ha onpezieieHne BEPOSTHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX MPU3HAKOB IIPU 9
CIICTIJICHHOM HAaCJIeJJOBAaHUH, COCTABJICHUE T€HOTUITMUECKUX CXEM CKPEUTHBAHUSI.

Tema 2.6. Coaep:xanue yueOHOTro MaTepuaJia 2 OK 01, OK 02,
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3aKOHOMEPHOCTHU N3MeHYnMBOCTh IPU3HAKOB. BUbl N3MEHUMBOCTH: HACIECACTBEHHAsI U HEHACIIEACTBEHHAs. 3aKOH OK 04
W3MEHYMBOCTHU TOMOJIOTUYECKHX PSAOB B HaciencTBeHHo n3menunBocT (H.M. BaBuioB). MyranmonHast Teopus
M3MEHYUBOCTU. Bupl MyTanuii u npuynHbl UX BO3HUKHOBeHUA. Kapuortun yenoseka. HacnencTeennsie 2
3a00JeBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH uenoBeka. bone3nu ¢ HacneaCTBEHHOM
MPEIPaCIIONOKEHHOCTHI0. 3HaYCHNE METUIIMHCKON TeHETUKYU B MPEJOTBPAIICHUN U JICUCHUH
TEHETUYECKUX 3a00JI€BaHUI YeJI0OBEKa
IlpakTHyeckne 3aHATHA 2
Pemenue 3a1au Ha onpeeneHre TUIIAa MyTallMK [P [Iepeaayue HacaeACTBEHHbBIX IPU3HAKOB, COCTAaBICHHE 5
TeHOTUITUYECKUX CXEM CKpEeIIBaHUSI.
KonTpoJsbHas padora 2
Pa3nen 3. Teopusi 3BoJIonnu 12
Tema 3.1. Uctopus Copnepxanue yuyeOHOIro MaTepuasa 4
3BOJIIOLIMOHHOIO [1epBrie sBomonmonnsie kKoHuenmu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas teopus Y.
YUEHHUS. HapBuna. CuHTeTHYECKasi TEOPUS SBOJIIOIMH U €€ OCHOBHBIE TIOJIOKEHUSI.
Mukpo3BoIOIUS MuxkposBomronus. [lomynsuus Kak 3jieMeHTapHas €IMHUIA SBOJIONMHU. [ eHeTnuecKkue OCHOBBI 4 OK 02, OK 04
SBOJIIOIHH. DIIeMEHTapHbIe (haKTOPHI IBOIOLKU. EcTecTBEHHBIN 0TOOD - HAMpaBIAIOUINI GakTop
HBOJIIOLINH.
BunooOpa3oBanue Kak pe3yJlbTaT MUKPOIBOJIIOLIUH.
Tewma 3.2. Conep:xanue yueOHOTro MaTepHaJia 4
Makpo3Boironus. Maxkpospomonus. @opMel 1 OCHOBHbIE HanpaieHus: Makpossomonuu (A.H. Cesepiios). [lytu
Bo3HnukHOBeHUE 1 JOCTHXKEHUS Onosiornyeckoro nporpecca. Coxpanenue OnopasHoodpasus Ha 3emiie. OK 02. OK 04
pa3BUTHE )KU3HU HA I'unote3s! 1 TeOpUM BO3HUKHOBEHUS KU3HU Ha 3emiie. [1osiBIeHNe epBhIX KIETOK U UX YBOJIIOIHSL. 4 ’
3emie [Tpokapuotsl 1 3ykapuoThl. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHIE OCHOBHBIX
IApCTB 2YKapHuoT.
Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 4
[Ipoucxoxnenue AHTpomonorus - Hayka o yenoBeke. CHCTEMaTHYeCKOe M0JIOKEHHE YenoBeKa. CXOACTBO U OTINYHS
YeJI0BeKa - YeJI0BeKa € )KMBOTHBIMA. OCHOBHBIE CTaJNHU aHTPOIOTE€HE3a. DBOIIOLHS COBPEMEHHOTO YEJIOBEKA. 4 OK 02, OK 04
AQHTPOIIOTEHE3 YenoBeueckue pachl M UX €IUHCTBO. BpeMs u yTu pacceneHusl YeI0BeKa M0 IUIAHETE.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEJIbL.
Pa3nea 4. Dxojorust 24
Tema 4.1. CopaepxxaHue y4eOHOIro MaTepuasa 4
DKoJ0rn4ecKkue Cpenpbl 0O0uTaHUs! OPraHU3MOB: BOJIHASI, HA3E€MHO-BO3/AYIIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs. OK 01, OK 02,
(baxTopsl U cpeibl OU3NKO- XUMUYECKHUE OCOOCHHOCTH CpeJl 0OUTaHMsI OpraHu3MOB. [IprcrocobeH st OpraHu3MOB K )KU3HU 4 OK 07

KHU3HHU

B pa3HbIX cpenax. [lonstue sxonornyeckoro gakropa. Knaccudukanus skogornueckux (GpakTopos.
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ITpaBuno muaumyma tO. JInbuxa. 3akon TonepantHoctu B. llendopna

Tema 4.2. Copnepxxanue yueOHOIro MaTepuasa
[Momynsmus, DKosoruyeckasi XapakTepucTHKa BUJa U HOMYJISALUHI. DKOJIOTHYecKas HUIIA BU1a. DKOJIOTHYECKUe
cooOuiecTna, XapakTepucTuky nomysinuu. CoolIiecTBa 1 SKocucTeMbl. brorieHo3 u ero cTpykrypa. CBs3u MEXIY
9KOCHUCTEMBI opranuzMamu B 6uoneHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI,
penyueHTsl. KpyroBopoT BemiecTB v HOTOK SHEPTHH B SKocucTeMe. Tpoduueckue ypoBHH OK 01, OK 02,
IIpakTnyeckue 3ansaTus OK 07
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMBL. buomacca 1 mpoayKIHsl.
DKoJIornyeckre NupaMuibl yrces, Ouomaccsl ¥ 3Hepruu. [IpaBuino nupaMuibl 3HEPrum.
Pemenne npakTHKa-opUEHTHPOBAHHBIX PACUETHBIX 33JaHU TI0 TIEPEHOCY BEIIECTBA U YHEPTUHU B
9KOCHCTEMAX C COCTaBJICHUE TPOPUUYECKHX 1ienel U MupaMu OMoMacchl U SHEPTUU
Tema 4.3. buocdepa - Coaep:xanue yueOHOTro MaTepHuaJia
rio0anbHas buocdepa - sxuBas o6omouka 3emnn. PasButne npeacrasienuit o buocdepe B Tpyaax B.M. Bepnanckoro.
9KOJIOrHYeCKas cucTeMa | Obmactu Ouocdepsl U ee KOMIOHEHTHI. JKuBoe BelecTBo 6uocdepsl U ero GyHKIUH. OK 01. OK 02
3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcobeHHOCTH OHOChEphl Kak II00aTEHOM 3KOCHCTEMBI. OI’< 07 ’
JluHamuueckoe paBHoBecue B 6rocdepe. KpyroBopoTsl BemecTB 1 0MOre0XMMUYECKHUE IIUKIIbI.
['mo6asibHBIE HKOTOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH.
Tema 4.4. Bnusaue Copepxanue yueOHOIro MaTepuaJa
AQHTPOIIOI€HHBIX AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHns Kak BUJ aHTPOIIOT€HHOTO BO3/IEHCTBUSI.
(axTopos Ha 6uochepy | AHTpOIOreHHbIe BO3IeiicTBHs Ha atMochepy. Bosaeiicteust Ha ruapocdepy. Bozaeiicteust Ha mutocdepy.
AHTpPOTIOTEHHBIE BO3/IEHCTBUS HA OMOTHYECKHE COOOIIECTBA. YTIIYOJICHHO N3YYalOTCs OTXO/IbI,
CBsI3aHHBIE C ONpPEIETICHHOM Mpodeccuell/cnenuanbHOCTbIO. OK 01, OK 02,
IlpakTHyeckne 3aHATHSA OK 04, OK 07
[TpakTryeckoe 3ansaTue «OTX0AbI MPOU3BOACTBa». Ha ocHOBE (enepanbHOro KiacCupuKalMoHHOTO
KaTaJiora OTXO/I0B OIPEIEIISTh KJIACC OMACHOCTH OTXO/IOB; arperaTHOe COCTOSTHUE U GU3NIecKyro Gpopmy
OTXOJI0B, 00pa3yroIuXxcs Ha pabodyeM MecTe/ Ha Tanax MPOU3BOICTBA, CBA3AHHBIE C ONPEIeICHHON
npodeccueit/cnenualbHOCTbIO.
Tema 4.5. Bnusaue Coaepxanue yueOHOro MaTepuaa
COLIMAJIBHO- 3110pOBBE U €T0 cocTaBisromue. @aKTOPHI, MOJIOKUTEIFHO U OTPUIATEIHFHO BIUSIONINE HA OPTaHU3M
9KOJIOTUYECKUX yesoBeka. [Ipo0ieMa TeXHOTeHHBIX BO3/IEHCTBHI Ha 3/10pPOBbE YeNoBeKa (3JIEKTPOMAarHUTHbIE MOJIs, OK 02. OK 04
(aKTOpOB Ha 310pOBbE | OBITOBAS XUMHSI, M30BITOYHBIC IIYMBI, paJHAIIHs U T.I1.). AJIanTaIis OpraHiu3Ma YeinoBeka K pakropam OI’< 07 ’

YCJIOBCKaA

OKpyxarorien cpenbl. [IpuHImIBl hopMUpOBaHUS 310pOBbecOeperamIero nopeaeHus. Guznueckas
AKTUBHOCTbH U 3/10pOBbe. buoXnMuyeckue acreKkTsl palliOHAIBHOTO MUTAHUS.

IIpakTnyeckune 3aHATHS
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«YMcTBeHHas paboTOCIIOCOOHOCTh)

OBrazseHre METoJaMu OIPEIeIICHHSI IIOKa3aTeliell YMCTBEHHOW paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJIyYEHHBIX PE3y/IbTaTOB U (OPMYIUPOBAHKE BBIBOIOB (MMCHbMEHHO) C UCOIb30BAaHUEM HAYUYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

JlaboparopHas paboTa «BausHue abuornyeckux (pakTopoB Ha YesloBeKa (HU3KHUE U BHICOKHE

TEMIIEPATYPHI)» 2
N3yueHne MexaHU3MOB aJlallTallud OPraHW3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BsicHEHNE
MOJIYYEHHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHKE BHIBOIOB (MIMCHbMEHHO) C UCIIOIB30BAHUEM HAYYHBIX
IIOHSATUI, TEOPUI U 3aKOHOB
IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COJepP:KaHue (IPUKJIATHOTO MOAYJIA)
Paspnen S. buoJiorusi B :KU3HH 10
Tema 5.1. Coaep:xxanue yueOHOro MaTepHaJia 4
buorexHonoruu B buotexHonorus Kak Hayka U mpou3BoACcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH.
KU3HU KaXKI0r0 MeTtoasl 6norexHonaoruu. OObEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTUYECKUX U TeHETUYECKUX
DKCIIEPUMEHTOB. 4
[TpaBuia moucka u aHanu3a GMOIKOIOTUUECKON HHPOPMALIUY U3 Pa3IMUHBIX HCTOYHUKOB (Hay4Has U OK 01. OK 02
yueOHO-Hay4yHas JIUTeparypa, CpeICTBA MacCOBOM MHpopmaluu, cetb lHTepHET U npyrue) OI’< 04 ’
IIpakTHYecKue 3aHATHS 2
Kelicbl Ha aHanu3 MHPOpPMALMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETUUECKUX TEXHOJIOTUH,
KJIETOYHOM MH)KEHEPUH, NMUIIEBBIX OMOTEXHOJIOIMH. 3auTa Keifca: mpecTaBiIeHue Pe3yIbTaToB 5
pelieHus KeiicoB
(BBICTYIJIEHHE C TIpe3eHTalnel )
Tema 5.2. IIpakTHYeckHe 3aHATHA 2
buorexnomornu B Pa3Butre nmpomeIIeHHOM OMOTEXHOJIOTHN U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKa, TIOUCK U aHAJIH3 OK 01. OK 02
IPOMBIIIJIEHHOCTH UHGOPMALIMU U3 pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4yHasl JUTeparypa, CpeicTBa 2 OI’< 04 ’
MaccoBoi nHpopmaruu, cetb MHTEpHET 1 Ipyrue)
Keiicpl Ha aHa)IM3 HHGOPMALIMU O PA3BUTUHU NPOMBIIUIEHHOW OMOTEXHOJIOTUH (110 rpyIIaMm)
IIpome:kyTouHas arrecranus 3auer 2
Bceero: 82
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3. YcaoBus peaju3ainum NporpaMmMbl 001eo0pa3oBaTe bHONH TUCIHIIJIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jlyis peanu3anuu nporpaMMbl TUCHUTUINHBI JOJKHBI OBITh PEIYCMOTPEHBI CISAYIONINE CIIeIIHATbHBIC
MTOMEILECHUSI:

Kabuner «buonorum», OCHAIICHHBI O0OpyIOBaHUEM: MeEOENb, JTOCKA, MEN, HAIJISIHBIC TOCOOUs
(KOMIUIEKThl y4eOHBIX TaONMIl, IJJAKATOB), TEXHUUYECKUMHU CPEICTBaMH OOYYEHHUS: KOMIIBIOTEp C
yCTpOICTBaMH BOCIIPOM3BEICHHS 3BYKa, IPUHTEP, MYJIETUMEIHA-TIPOSKTOP C IKPAHOM, YKa3Ka-TIPE3eHTEP IS
Mpe3eHTAIH.

Jlaboparopus, OcHalIeHHas O0OpyIOBaHUEM Uil MPOBEACHHS 3aHSATHIA: MUKPOCKOIBI, CEKYHIOMED,
TOHOMETp, JaboparopHas mocyia (MPOOUpPKH, MOACTaBKU ISl MPOOUPOK, MHUHIETHI, MECOK, CTYNKH C
MEeCTUKAaMH, MPEIMETHbIE M TOKPOBHBIC CTEKJA, CTCKJSIHHBIC ITaJIOYKH, IpPENapoBaibHbIC HWIJIbI,
¢bunbTpoBanbHas Oymara (canderku), cTakaHbl) TUIIEPTOHUYECKHI pacTBOp XJiopuaa HaTpus, 3%-HbIi
pacTBOp MepoKCcHIa BOJOPO/A, PACTBOP HO/A B HOIMCTOM KallMH, TJIMIEPHH, KITYOHH KapTO(hers, JIUCT 3I0ACH
KaHaJCKOH, TuIoA psiOMHBI OOBIKHOBEHHOH (psIOMHBI WJIM TOMAaTa), JyK permyaThlid, pa3BeJcHHbIC B BOJE
TIPOXKAKH);

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

1. Hdnsa peanu3anmuu mTporpaMMbl OMOIMOTEUHBIH (HOHA 00pa30BaTENbHONW OpPraHMU3alUN HMEET
IeyaTHbIe M 3JEKTPOHHBbIE O0pa3oBaTeNbHble M HH(OPMAIIMOHHBIE PECYPChl, PEKOMEHJOBAaHHbBIC JUIS
HCII0JIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE, HE CTApILE MSATH JIET C MOMEHTA U3JaHMUsL.
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4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbLHOMN M CHUILTHHbBI

KoHTposib 1 olieHKa pe3yabTaTOB OCBOCHHUs 00111€00pa30BaTeNbHON JUCHUIIIIMHBI PACKPBIBAIOTCS Yepe3
IMCUUIUIMHAPHBIE pEe3yNbTaThl, HANpaBJeHHblE Ha (opMupoBaHHEe OOMMX U MPOPECCHOHATBHBIX
KOMIIETEHIIUH 110 pa3/ienaM U TeMaM COJIepKaHus y4eOHOro MaTepHana.

Oo0mas
KOMIIETeHIMA

Pa3zgen/Tema

T oneHOYHBIX MePONIPUATHH

Pasznea 1. KiieTka -cTpyKTYpHO-
(pyHKIIHOHAJIbHAS €IMHUIIA )KUBOT'0

KontposnbHas pabota «MoJEKyIApHBIiI
YPOBEHb OPraHU3alUH KUBOT0Y

OK 02

buonorus kak Hayka. O6rmias
XapaKTEePUCTUKA KUZHU

3arnosHeHHe TaOJIUIBI C ONTMCAHUEM METOJIOB
MHUKPOCKOIIUPOBAHUA C UX NOCTOMHCTBAMU U
HEJIOCTaTKaMHU.

3anonHeHue Tadbaunpl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUNY

3anojHeHue CPaBHUTEIHLHOMN TaOIUIIbI
CXOJICTBA M PA3JINYMIA )KMBOTO M HE )KUBOTO

OK 01
OK 02
OK 04

CTpyKTYpHO-(YHKIIMOHATLHAS OPTaHU3AIHS
KJIETOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEeKIHUU

Pa3paboTka MeHTalIbHOM KapThl 110
KJIaccu(UKaUK KJIETOK U UX CTPOEHUIO Ha
IPO- U YKapUOTHUYECKUX U 10 apCTBaM B
MHHHM IpyIax

BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KIEeTKH (pacTeHus, )KUBOTHBIE,
IpuObl) U KJIETOYHbIE BKIIOUEHUS (KpaxMall,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILITACTHI)»

[IpakTuueckoe 3ansarue. [Ipeacrasnenue
YCTHBIX COOOILEHUH ¢ pe3eHTalueH,
MOATOTOBJIEHHBIX IO MEPEYHIO HCTOUYHUKOB,
PEKOMEHIOBaHHBIX MPEINOIaBATENEM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIBHBIE (DAKTOPBI
HaCJIECTBEHHOCTU

®ponTanpHeIi onpoc Pazpabotka rioccapus
Pewrenue 3ana4 Ha onpeneneHue
IIOCJIE0BATEIBHOCTH HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B CiIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hyksneotunos JHK

OK 02

OOMeH BelIeCcTB U NMpEeBpallleHUe SHEPTUU B
KIIETKE

@pOHTAIBHBIN ONPOC
3arnosHeHNe CPaBHUTEILHON TaOIUIIBI
XapaKTePUCTHK TUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

JKu3zuenHsIi nkn kineTku. MuTo3. Meio3

OO6cyxaeHune 1Mo BOmpocaM JIEKIIHH
Pa3paboTka neHTBHI BpeMEHU KU3HEHHOTO
LUK

Pa3nea 2. Ctpoenue u GyHKuuu
OpraHusMa

KonTtponsHas padora /JCtpoenue u
¢yHKIIMHM oprannzma’”

OK 02
OK 04

CrpoeHue opranusma

OnenuBaemas TUCKyCCHUs

Pa3paboTka MeHTaIbHOM KapThl TKaHEeM,
OpPraHOB U CHCTEM OpPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C KPATKOH
XapaKTEePUCTHKON MX QYHKIUI
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OK 02

@®opMbl pa3MHOKEHUSI OPIraHU3MOB

®poHTaTBHBIN OMPOC 3aMOTHEHUE TaOTUIIBI
C KpaTKOM XapaKTEPUCTUKOMN U IpUMepaMu
(hopM pa3MHOKEHHsI OPTraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHul, )KUBOTHBIX U YEJIOBEKA

Pa3paboTka JeHTbl BpEMEHHU C
XapaKTEpUCTUKOM ITAllOB OHTOICHE3a
OTZIEJIbHOM I'PYIIIION )KUBOTHBIX U YEJIOBEKa
1o Mukporpymnnam Tect/onpoc
CocraBiieHHE )KU3HEHHBIX LIMKJIOB PACTEHUI
10 oTJesaM (MOXOBH/IHBIE, XBOILLEBH/IHBIE,
MaIIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

Pazpabotka rioccapust @poHTaIBHBII OIPOC
Tect no Bonpocam sekuun Penienue 3anau
Ha OIpeIeNICHNE BEPOSITHOCTH
BO3HUKHOBEHHUSI HACJICICTBEHHBIX [TPU3HAKOB
IPH MOHO-, JIN-, IOJIATUOPUTHOM U
AHAIM3UPYIOIIEM CKpPCIUBAHHH,
COCTAaBJICHHUEC I'CHOTUIITMYCCKUX CXEM
CKpEIMBaHHS

OK 01
OK 02

CLIGHJI@HHOC HaCJICJOBAHUC ITPHU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
CLEIJICHHOM HacJIeI0BaHUU, COCTaBICHUE
TCHOTUIMMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3amau Ha onpeeneHue TUna
MYyTalH IpH Nepeade HacaeCTBEHHbBIX
MIPU3HAKOB, COCTABJICHHE TEHOTUITUYECKUX
CXEM CKpEIIBaHUs

Pasnen 3. Teopusi 3Bo/1ounu

3auet "TeopeTnyeckue acreKThl SBOIIOLNN
SKU3HU Ha 3emuie”

OK 02
OK 04

Hcropus 3BOIIOLMOHHOTO YYCHHUS.
MukposBoatronus

OpOHTAIBHBIN ONPOC

Pa3paboTka rioccapusi TEpMHUHOB
Pa3paboTka JeHTbl BpEMEHU Pa3BUTHUSA
9BOJIIOIIMOHHOTO YYEHHUSI

OK 02
OK 04

Makpossontonusi. BO3SHUKHOBEHHE U
pa3BUTHE )XKU3HHU Ha 3emile

OneHuBaemast TUCKYCCHUS: UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTMYECKOIl TEPMUHOJIOTUU
U CUMBOJIMKH JUISI TOKA3aTeNbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX
rpynn

Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHHUS
U Pa3BUTHS J)KU3HU Ha 3eMJIe

OK 02
OK 04

HponcxomneHHe YCJIOBCKA - aHTPOIIOICHE3

®poHTankHEIN onpoc PazpaboTka JIEHTHI
BPEMEHU MPOUCXO0XKIAECHUS YETOBEKA

Pa3gen 4. Dxoaorus

OK 01
OK 02
OK 07

DKojyorudyeckue paKkTopsl U CPebl KUZHU

Tect 1o 3xo0rYecKuM pakTopaM U cpeaam
YKU3HU OPTaHU3MOB

OK 01
OK 02

[Momymsitusi, cooOIIeCcTBa, YKOCHCTEMBI

CocraBiieHHE CX€M KpyroBOpOTa BELIECTB,
WCIOJIb3Ysl MaTepHalIbl JIEKIIUU
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OK 07

Penrenune npakTrKa-opueHTHPOBAHHBIX
pacyeTHBIX 3aJaHUH 10 TIEPEHOCY BEIIEeCTBa
Y SHEPTHH B YKOCHCTEMAaX C COCTABJIICHUE
Tpo(hUUECKUX HeTel U MHpaMu] OMOMACCHI U
SHEPIUU

OK 01 Buocdepa - rmobanpHas SKoIOTHIECKAs OuenuBaemas auckyccust Tect
OK 02 cucreMa
OK 07
OK 01 BnusiHre aHTpONIOTreHHBIX (PaKTOpOB Ha Tect
OK 02 ouochepy [TpakTuaeckast padota "OTX0IbI
OK 04 pou3BoCTBA"
OK 07
Brnusinue counanbHO-IKOIOTHYECKUX OuenuBaemas TUCKyCCHUs
(akTOpOB Ha 37J0POBbE YEIOBEKA Brimonnenue naboparopHoit paboThl Ha
OK 02 BBIOOD:
OK 04 "YMcTBeHHas paboTOCIIOCOOHOCTH",
OK 07 "Bnusinue abnotnueckux GpakTopoB HA
YeJIOBEKa (HU3KUE U BHICOKHE
TeMIeparypsl)”
Pa3nes 5. buosorus B :KU3HU 3amura Keiica: IpeicTaBIeHHe pe3yIbTaTOB
pelIeHns KecoB (BBICTYIIEHHUE C
MIPE3CHTALINCH )
bHOTEXHOJIOrMH B )KM3HU KAK0TO BrimonHenue keiica Ha aHaM3 UHPOPMALIUU
OK 01 O Hay4HBIX JOCTIKCHUSAX B o0nactu §
OK 02 TEHETHECKUX TEXHONOTHH, KIETOYHOH
OK 04 WH)XCHEPUH, MUIIEBBIX OMOTEXHOIOTHA (110
rpynmnam), IpeJacTaBlIeHNEe Pe3yIbTaTOB
peLIEeHUs] KEHCOB
OK 01 [TpompitiuieHHAsT OMOTEXHOJIOTHS BrinmonHenue keiica Ha aHaJ:I‘I/IS I/IHq)opMaumIv
OK 02 0 Pa3BUTUHU MPOMBIIUICHHON OMOTEXHOIOTUI
OK 04 (o rpymnmnam), NpeacTaBlIeHNuEe Pe3yIbTaTOB

pELIECHUs KEWCOB
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