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Paboyas nporpamma paspaGoTana B COOTBETCTBHH C TpeOOBAHUAMU:
- DefepallbHOTO  rOCYIapCTBEHHOrO  0GPa30BaTENEHOIO CTraHjapra CcpejHero  odIero
00pa3oBaHus, YTBEPXIEHHOrO NpHKa3oM MuroGpuayki Poccuu or 17 mas 2012 Ne 413
(3aperucrpupoBanHoro MHHHCTEPCTBOM [OCTHIMM PoCCHItCKO Qenepauun 7 wmons 2012,
perucrpaunoHnbii No 24480);
- @elepaibHEIM  TOCYIapCTBEHHBIM  00pa3oBaTelbHBIM  CTAHAAPTOM cpeiHero
npoeccHonanbHOr0  0bpasoBaHus 10 crenuanbrocTd 08.02.08 MouTax u IKCIUTyaTarms
000py/IOBaHHSl M CHCTEM Ta30CHAGKEHHS, yTBEPIKACHHBIM nmprkasom MuHHCTEPCTBA
obpazosanus u Hayku P® or 5 depans 2018 Ne 68 (3apeructpuposan B Munrocre P® 26
tespana 2018, perncrpanuonnsii Ne 50136);

C YUeTOM:

- Denepansuoit 00pa3oBATENLHON POrPAMMEI CPEIHETO OBIIEr0 00pa3oBaHusl, YTBEPIKICHHOM
Ilpukasom Munucrepersa npocpemenns PP or 23.11.2022 Ne 1014 (3aperucTpHpOBaHHOTO
MunncrepctBoM octurmn Poccuiickoii Genepauun 22 nexabps 2022, perucrpanmoHubi No
71763);
- NpAMEPHOH pabouell mporpamMMer 061e06pazoBaTeIbHOMN yuebno#i aucuuruHel «bromorusy
VIS TIPO(ECCHOBATEHBIX 06Pa30BATENBHEIX OPraHH3aHil, YTBEpIKAeHHOH Ha 3acenanuu CoBera
MO OLCHKE CONCPHKAHUI ¥ KaYeCTBa IPHMEPHBIX paboumx mporpamm 061eo6paZoBaTeNsHOTO i
COLMATILHO-TYMAHHTAPHOIO LMKJIOB CPEHEr0 NPOGECCHOHAILHOr0 06pa3oBanus, MPOTOKon No
14 o1 30.11.2022
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI
O/1.13 BUOJII'UA

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Huctummuaa OJ1.13 Buomorus BxomuT B obOmeoOpa3oBatenbHbiii nukia [IIICC3 kak
o0s3aTenpHas AUCHUILIHNHA.

Oo6meoOpa3oBarenshas aucuuiuinaa OJ1.13 buonorusi sBisiercss 00s3aTeIbHONW YacThIO
001eoOpazoBaTesbHOTO IMKIIAa oOpa3oBaTenbHO nporpammbl CITO B cootBercTBHEM ¢ PI'OC 10
crenranbHOCTH 08.02.08 MOHTaX M SKCIUTyaTaIys 000pyI0BaHUS U CUCTEM Tra30CHA0KCHUSI.

1.2. llesb ¥ TUIAHUPYEMbIe Pe3yJIbTATHI 0CBOEHUS TUCUMILIAHDI:

1.2.1. Hean 061ueodpa3oBaTe bHOM THCHUNIHHBI

Conepxkanue mporpaMmbl  oOmeoOpa3oBaTenpbHOM  auctmmuiiabl - OJ1.13  buonorus
HAIPABIICHO Ha JIOCTMIKCHUE CIEAYIONUX Ieiei: popMupoBaHUe y 00yJarONIMXCsl MPEICTaBICHUS
0 CTPYKTYypHO-(DYHKIIMOHAIIHON OpraHM3aly >KUBBIX CHCTEM pa3HOr0 paHra KakK OCHOBBI
MPUHSTUS PEIICHUN B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U B TPOU3BOACTBEHHBIX CUTYAIIHSIX.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIUHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Oco60e 3HaUeHHE TUCIUTIINHA uMeeT Tpu popmupoBanuu 1 pazputur OK u T1K.

Kox n naumenoBaunue
(bOpMHUPYEMBIX KOMITETCHITHI

[InmanupyemMble pe3ysbTaThl OCBOCHUS JUCLHUILIMHBI

OK 01. BeiObuparhs cnocoOsl
pelieHus 3a1a4
npodecCuOHATHHON
JESTSIIbHOCTH TTPUMEHHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

OOmue
B uacmu mpyoosozo eocnumanusi:
- TOTOBHOCTb K TPYOy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYI0IIO0HE;
- TOTOBHOCTbH K aKTI/IBHOﬁ JCATCIIBHOCTHU

TEXHOJIOTUYECKOH W COLMAIBHOW HANpaBICHHOCTH,
CIOCOOHOCTh ~ HMHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- HHTEpec K Pa3INYHBIM cdepam
npoheCCUOHATILHOM JIEATEILHOCTH;
Osnaoenue VHUBEPCATbHBIMU
NO3HABAMENbHBIMU OCUCTBUIMU.:

a) bazovie no2uyecKue 0eucmeus:

- CaMOCTOSATENBHO (HOPMYIUPOBATh U AKTyaTU3UPOBATH
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

VueOHbiMU

- yCTaHABJIMBATh CYIICCTBEHHBI TPHU3HAK WM
OCHOBaHUSl JUIsl CpaBHEHHUs, KiIacCUUKALUU U
0000IIECHMS;

- ONIPENETATH LEH JACITeIHbHOCTH, 33]]aBaTh MapaMeTPhl
Y KPUTEPUU UX JOCTUKCHUS,

- BBUBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHTH KOPPEKTHUBHI B JIEATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB IEJNSM, OIEHHUBATH PUCKU
MMOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BHBaTh KPEAaTHBHOE MBIIUICHUE TpPH PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) bazoevle ucciedosamenbckue Oelucmeust.

- BIAJETh HaBBIKAMHU YYEOHO-HMCCIEAOBATEIBCKON U
MPOEKTHON JeATENbHOCTH, HAaBBIKAMU pa3pelIeHUs
npo0em;

JlucuuniHapHbie
- cOpMHUpPOBAHHOCTh 3HAHHUH O MECT€ H POJIH
Oouosoruu B CUCTEME HAay4YHOI'O 3HAHUS;
(YHKIMOHATBLHOM  TPaMOTHOCTHM  4YeJIOBeKa IS
pEIICHUS KU3HESHHBIX TPOOIIEM;
- c(hOopMUPOBAHHOCTH yYMEHUS pacKpbIBaTh
COJIEpKaHUE OCHOBOIIOJATAIIMIMX  OHOJIOTMUYECKUX

TEPMUHOB U TOHSTUH: XU3Hb, KIETKA, TKaHb, OpraH,
OpTraHW3M, BWJ, TOMYJSIHUs, dKOCHCTEMa, OMOIICHO3,
ouocepa; wmeraboausm  (0OMEH  BEIIECTB U
MIPEBpAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOoperyJisius),
OuocuHTe3 OeiKa, CTPYKTYpHasi OpraHHM3aIus >KUBBIX

CUCTEM, JUCKPETHOCTB, caMOperyJrLus,
CaMOBOCITPOU3BE/ICHNE (penponykuus),
HaCJIEJCTBEHHOCTb, M3MEHYUBOCTb,
JHEPro3aBUCUMOCTb, POCT M Ppa3BUTHE, YPOBHEBas
OpraHu3anus;

- c(OpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh
COJIEp’)KaHWE OCHOBOIIOJIATAIONIMX  OHMOJIOIMYECKUX
TEOPUM W THUIOTE3. KIETOYHOM, XPOMOCOMHOM,
MYTal[AOHHOW,  JBOJIOLHMOHHOM,  IIPOUCXOKJICHUS
JKU3HU U YEJIOBEKa;

- c(OpMUPOBAHHOCTh YMEHUs pacKpbIBaTh
OCHOBOIIOJIATAIOUINE  OMOJOTMYECKHE  3aKOHBI U

3akoHomepHoctu (I'. Mennpens, T. Moprana, H.H.
BaBunoBa, 3. I'ekkens, @. Mromnepa, K. Bbapa),
TPAaHMIIBI UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- TpuOOpEeTeHHe OmbiTa MPUMEHEHHS OCHOBHBIX
METO/ZIOB HAYYHOTO TIO3HAHHUSA, WCIIOJB3YEMBbIX B
OvoJOTHH: HAOJIOACHUS W OIKMCAHHS JKUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHHWM, OPTraHMW3allid U TPOBEICHUS




- BBIABIATH  IIPUYHMHHO-CIICACTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJady, BBIABUIaTb THUIIOTE3y €€
pelieHus, HaXOAUTb apryMEHThl IJIsA JOKa3aTelbCTBa
CBOUX YTBEpXKICHHUH, 3a7aBaTh I1apaMeTPbl U KPUTECPUHU

pelIeHus;

- aHAJIM3UPOBATh MOJYUCHHBIC B XOJI€ PEIICHUS 3aJ1auu
pE3yNbTaThL, KPUTHYECKH OLICHUBATD ux
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

- YMEThb TICPEHOCHTH 3HAHHS B II03HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIC HJICH, NPEIaraTh OPUTHHAILHBIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B MO3HABATCILHON U
COLIMAJILHOM MTPAKTUKE

OMOJIOrNYECKOT0 9KCIEPUMEHTA, BBIJIBUKEHUS
TUIIOTES, BBISIBJIICHUS 3aBUCHUMOCTH MEXy
UCCIIElyeMbIMU BEJIMYMHAMU, 00BbsSICHEHUS
MOJyYEHHBIX  pe3yJabTaToB W  (HOpMyIupOBaHHS
BBIBOZIOB C MCIIOJIb30BAaHMEM HAaYYHBIX IOHATHI,
TEOpPUI U 3aKOHOB;

- c(OPMHUPOBAHHOCTh
CyLIECTBEHHbIE  IIPU3HAKU  BHUPYCOB, KJIETOK
OPOKApUOT U DYKApHOT;  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHHU3MOB, BU/JIOB,
OMOreoLleHO30B U HKOCHUCTEM;  OCOOEHHOCTHU
IpoleccoB 0OMeHa BEIECTB U MPEBPALLCHUS] SHEPTUU
B KIeTke, (OTocHMHTE3a,  IUIACTUYECKOro U
HHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MMUTO3a,
Meil03a, OII0A0TBOPEHUS, PA3BUTUSA U PA3MHOKEHMS,
MHAUBUAYAJIILHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3a),
00pbOBI 3a CylIecTBOBaHHE, €CTECTBEHHOIO 0TOOpa,
BHUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OpPraHU3MOB
K cpejlie OOMTaHus, BIUSHHUS KOMIIOHEHTOB 9KOCHUCTEM,
aHTPOTIOTEHHBIX H3MEHEHHUH B 3KOCHUCTEMaxX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB M IPEBPALLEHUE
sHeprum B Ouocdepe;

- chopMupoBaTh YMEHHsS TNPUMEHSATH IOJyYEHHbIE
3HaHUA ISl O0OBSICHEHUS] OMOJIOTMYECKUX MPOLECCOB U
SBJICHUM, U1 NPUHATHS NPAKTUUYECKUX pEIIEeHUH B
MOBCEIHEBHOM JKM3HM C IeNbl0  obOecriedeHus
0€30macHOCTH  CBOETO  3JI0POBbSI U 37I0POBbS
OKpYXaroIIMX JI0JeH, coOII0IeH s 310pOBOro o0pasa
JKU3HU, HOPM T'PaMOTHOTO NOBEACHMSI B OKPY’KaroLIEen
NPUPOJHON  cpede; TMOHMMaHUE HEOOXOAMMOCTH
MCII0JIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU
OMoNoruM U OMOTEXHOJOTHI JJs PaluOHAIBHOTO
IIPUPOIONOIB30BaHUS;

- ¢(hOpMUPOBAHHOCTh YMEHUS PEIIaTh OMOJIOTUYECKHE
3aa4d,  COCTABJIATb  I€HOTHUIIMYECKUE  CXEMBI

YMCHHA BBIACIIATH




CKpELUMBAHMS JUI PAa3HBIX THUIIOB HACJIEJOBaHUSA
MPU3HAKOB Yy OpPraHU3MOB, COCTaBIATh CXEMBbI
MepeHoca BEIIEeCTB W PHEPrHH B 3KocucTeMax (Iernu
MUTaHUS, TUIIEBLIE CETH);

- ¢(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU OLCHUBATh

nH(OPMAIIHIO OHMOJIOTHYECKOTO COJIepKaHUS,
BKJIFOYAFOIIYIO [ICEBIOHAYYHbIC 3HAHUS U3 Pa3IHYHbBIX
HUCTOYHUKOB  (CpPEICTBa MaccoBOW  HH(OpMAaIuy,

HAYYHO-TIOMYJISIPHBIE MaTepuabl); MHTEPIPETHPOBATD
ATUYECKHE AaCTEKThl COBPEMEHHBIX HCCIICIOBAHUI B

ouomnorum, MeIUIIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh I00ANTbHBIC HKOJIOTUYECKUE
npoOJieMbl  COBPEMEHHOCTH,  (OpPMHUPOBATH IO

OTHOIICHHIO K HUM CO6CTBCHHy}O MO3UIHIO,

- C(i)OpMI/IpOBaTB YMCEHHUA CO31aBaThb COOCTBEHHEIE
IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBC
0HOJI0rHYeCcKOoi HH(bOpMaHHH u3 HECKOJIBKUX
HCTOYHHUKOB, TI'PaMOTHO HCIIOJIb30BATh MMOHSATUMHEIN
arrmapar 6I/IOJ'IOFI/II/I;

OK 02. OcymiecTBisITh MOUCK,
QHAIN3 W HHTEPIpETaLHIo
uHpopMaluy, HEoOXOAUMOMN
TUIS BBITIOJTHEHU S 3a1a4
npodecCuoHATbHON
JEATEIIBHOCTH

B obnacmu yennocmu nayunoeo nosnanusi:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH MU OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
Iuanore  KyjiabTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOEr'0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAaHUE SA3BIKOBOM M YHUTATEIbCKON

KyIbTYpbl KaK CpEICTBAa B3aUMOACUCTBHUS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTH HAyYHOM JEATEIBbHOCTH,
TOTOBHOCTh OCYILIECTBIIATh MIPOEKTHYIO u
HCCIIEI0BATENbCKYIO I€ATEIbHOCT UHINBUIyaJbHO U B
rpynie;

Ognadenue VHUBEPCAIbHbIMU yueOHbIMU

NO3HABAMENbHBIMU OCUCBUAMU.
8) paboma c ungopmayuei.

- c(hopMHpPOBAaHHOCTh 3HAHUH O MECTe H PO
OouoIoruu B CHCTEME HAyYHOTO 3HAHUS;
(YHKIIMOHATLHOW  TPaMOTHOCTH  YeJOBEeKa  JUIs
pelIeHus KU3HEHHBIX TPoOIeMm;

- TpPUOOpPETCHHWE ONbITa MPUMEHCHHS OCHOBHBIX
METOJIOB HAY4YHOTO TIO3HAHUS, UCIOJIb3YEeMbIX B
OWoJ0oruy: HAOIIONEHNUS U OIUCAHUS JKUBBIX CHCTEM,
MPOLIECCOB W SIBIICHWUH; OpPraHHU3aIlMM WU TPOBEICHUS
OHOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIKEHUS
THUIIOTE3, BBISIBIICHUSA 3aBHCHMOCTHU MEXITY
HCCIIeTyeMbIMHU BEJIMYNHAMU, 00BACHEHNS
MOJNIYUEHHBIX  Pe3yabTaToB U (popMynHpoBaHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX ITOHITHH,
TEOpUH U 3aKOHOB;

- c(hOpMHUPOBAHHOCTH YMCHHSI MIPUMECHSITh
MOJTyYCHHBIC 3HAHUS I OOBSICHEHHSI OMOJOTHYECKHUX




- BJaJeTh HABBIKAMU IIOJIy4eHUS HHGOpPMALUU U3
UCTOYHUKOB  pPa3HBIX  THUIIOB,  CaMOCTOSTEIHHO
OCYIIECTBIISITH TIOWCK, AaHANN3, CHUCTEMATH3AIMI0 W
MHTEPOPETAMI0O WHPOPMAIUU PA3JIMYHBIX BHIOB U
¢dbopM npescTaBICHNUS;

- CO3[aBaTh TEKCTHI B Pa3IMYHBIX (OpMaTax C Y4ETOM
Ha3HayeHusT MHPOpMAIMU ¥ IEJICBOM ayIuTOpuw,
BbIOMpas ONTUMalbHYIO (OpMY TMPEICTABICHUS U
BU3yaJIH3allUHY;

- OLICHUBATh JTOCTOBEPHOCTb, JETUTUMHOCTD
uH(OpMAIINH, €€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-
THYECKUM HOPMaM;

- HCHOJB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX |
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  pEHICHUHU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3AIIMOHHBIX
3aja4y Cc coOsojieHueM TpeOOBaHUM 3PrOHOMMUKH,
TEXHUKH 0€3011aCHOCTH, TUTHEHBI, PECYPCOCcOepeKeHHU,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HH()OPMAITIOHHOK
0C30IMacCHOCTH;

- BIANETh HAaBBIKAMH pPACIO3HABAaHHUA W  3aIIUTHI
uHpopManuy, UH(POPMALMOHHOM 6e30macHOCTH
JMYHOCTH

IIPOLIECCOB M SBJICHUM, IS NPHUHATHSA MPAKTHYECKUX
pelIeHUM B IIOBCEJHEBHOM OKU3HM C  LEJBIO
oOecrieueHHUss 0€30MaCHOCTH CBOEro  3/10pOBbSl U
3I0POBbSI  OKpPYXKAIOMIMX  JIOAEH,  COONIoneHUs
3I0pOBOrO  O0paza  KHM3HM, HOPM TI'PaMOTHOIO
MOBEICHUSI B OKPYKAIOLIEH MPUPOAHON  Cpene;
IIOHMMAaHHE HE00X0MMOCTH MCIIOJIb30BaHUs
JIOCTHKCHUHN COBPEMEHHOU Ouonorun u
OMOTEXHOIOT Ul UL PaLMOHAILHOTO
IIPUPOJOINIOIB30BAHMS;

- cOPMHPOBAHHOCTh YMEHUH KPUTUYECKH OLIEHUBAThH
MH(pOpMaLIHIO OMOJIOTUIECKOTO cozlepKaHus,
BKJIIOYAIOIIYIO [ICEBJOHAYYHBIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeiacTBa MaccoBOM  HMH(pOpMalUH,
HAY4YHO-TIONYJISIPHbIE MaTe€pHajbl); MHTEPIIPETUPOBATD
OTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIECIOBAHUM B

ouomnorum, MEIUINHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh rio0aabHbIE HKOJIOTHUYECKHE
npoOJieMbl  COBPEMEHHOCTH,  (QOopMHpOBaTh IO

OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

- chopMupoBaTh yMEHHsS CO3[aBaTh COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
Ouonoruueckod  MHPOpPMAIMKM U3  HECKOJBKUX
HMCTOYHHKOB, TPAaMOTHO WCIIOJIb30BaTh MMOHSATUWHBIN
anmnapat OMOJIOTHH

OK 04.

Paborathb B KOJIJIEKTHBE U
KoMaHie, 3p(HEeKTUBHO
B3aMMOJEMCTBOBATH C
KOJIJIETaMH, PyKOBOZICTBOM,
KIIMEHTAMH

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEICIIEHUIO;

-OBJIaJICHHE HaBBIKAMHU Y4eOHO-HMCCIIEeIOBATEIHCKON,
MIPOEKTHOM M COIMANILHOM JIeATEHHOCTH;

Osnaoenue  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeusMu.

0) cosmMecmHuas 0esmelbHOCHb.

- MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOU
Y UHAUBHUYaJIbHOM paboThI;

- MNPpUHHUMATDH neiaun COBMECTHOM ACATCIIBHOCTH,

- chopMHpOBaTh YMEHHS CO37aBaTh COOCTBCHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
Owoyornuecko  MHPOPMAIIUM W3  HECKOJBKHUX
HUCTOYHUKOB, TPAMOTHO WCIOJb30BaTh TOHSATUIHBIN
anmapat OUOJIOTHH;

- TpuOOpEeTeHHE OmbiTa MPUMEHEHHs OCHOBHBIX
MCTOJOB HAYYHOI'o IIO3HAaHHWsA, HCIIOJIB3YEMbBIX B
OMOIOTHH: HAONIO/IEHUSI M OMHCAHUS KUBBIX CHUCTEM,
MIPOLIECCOB M SIBJICHUM; OpraHM3aluy U IPOBEICHUS
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHUS

8




OpraHu30BbIBaTh M KOOPAUMHUPOBATH ACHCTBUS IO €€
JOCTHXKCHHUIO: COCTAaBIISITh IJ1aH JIEHCTBHI,
pacnpenenarb pojid C YY4E€TOM MHEHUWA YYaCTHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBHUAX

peaIbHOTO, BHUPTYaJIbHOTO ¥  KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE CTpaTeruyeckoe
MOBEJICHUE B PAa3JMYHBIX CHUTYyallUsX, MPOSBISThH

TBOPYECTBO U BOOOpaKkeHUE, OBITh HHUITUATHBHBIM
Osnaoenue VHUBEPCAbHLIMU pecyIsImuSHbIMU
oelcmeusImu:

2) npunamue cebs u Opyaux air0oel.

- IPUHUMATh MOTHBBI U apPTYMEHTBI APYTUX JIOACH TIpH
aHaJM3e Pe3yJIbTaTOB JIEATEILHOCTH;

- TPU3HABATH CBOE IMPABO W TPABO APYTUX JIIOJACH Ha
OIIIHOKHU;

- pa3BHWBaTh CIIOCOOHOCTH MMOHUMAaTh MHP C TIO3HIIHA
JPYroro 4eIoBeKa

TUIIOTE3, BBISIBJIICHUS 3aBUCHUMOCTH
UCCIIeTyEeMbIMU BEJIMYMHAMHU, 00BACHEHUS
MOJIyUEHHBIX  Pe3yabTaToB U  (PopMyIHpoBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAy4YHBIX MOHSTHUH,
TEOpPUU U 3aKOHOB;

MEXIY

OK 07. CozeiicTBOBaTH
COXPaHEHUIO OKpYy>KaroIen
CPeIbl, PECypPCOCOEPEIKESHUIO,

¢ dexTuBHO OeicTBOBaTH B
Ype3BBIUANHBIX CUTYAIHSIX

B obnacmu sxonocuueckoco socnumanus:

- c(hOPMHUPOBAHHOCTb  HKOJOTHYECKOM  KYJBTYpBHI,
IIOHUMAaHHWE  BIMSHUSA  COLMAIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM U COLUAIBHOU
Cpensl, OCO3HaHUe J100aJIbHOTO XapakTepa
HKOJIOTUYECKUX MPOo0IIeMm;

- IUJAaHUPOBAaHME W OCYIIECTBICHHE JCHUCTBUU B
OKpYXKalolllel Cpele Ha OCHOBE 3HAaHUS LeJIel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE ACUCTBUM, NMPUHOCSIIIUX BpPEX
OKpY>Karollen cpee;

- yMEéHue  IPOTHO3UPOBATH
JKOJIOTUYECKHE  ITOCJIEICTBHS
JENCTBUMN, IPEAOTBPALLATD UX;

- pacUIMpEeHHE ONbITa ACATEIBHOCTH HKOJOTMYECKON
HaIlpaBJIECHHOCTH;

HeOIaronpusTHbIE
MpEeANPUHUMAEMBIX

- ¢hopMHPOBAHHOCTH 3HAHUH O MECTE U POITU
OMOJIOTHH B CHUCTEME HAYYHOTO 3HAHMUS,
(GYHKIIMOHATHLHOW TPAMOTHOCTH YeJIOBEKA TSI
pelIeHus KU3HEHHBIX TPoOIeMm;

- TpPUOOpPETCHHWE ONbITa MPUMEHCHHS OCHOBHBIX
METOJIOB HAY4YHOTO TIO3HAHUS, UCIOJIb3YEeMbIX B
OuoJiornu: HaOJIIONEHHST U OIMUCAHUS KUBBIX CHCTEM,
MPOLIECCOB W SIBIICHWUH; OpPraHHU3aIlMM WU TPOBEICHUS
OHOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIKEHUS
THUIIOTE3, BBISIBIICHUSA 3aBHCHMOCTHU MEXITY
HCCIIeTyeMbIMHU BEJIMYNHAMU, 00BACHEHNS
MOJNIYUEHHBIX  Pe3yabTaToB U (popMynHpoBaHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAYYHBIX IOHSTHH,
TEOpUH U 3aKOHOB;

- c(hOpMHUPOBAHHOCTH YMCHHS BBIJIENIATD
CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT




- OBJQJICHHE HaBbIKaMU Yy4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOU U COLIMATILHOM JEATEIIbHOCTH

U DYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIECTOYHBIX
OpraHu3MOB, BHUJOB, OHOI€OLIEHO30B U 3KOCHCTEM;

OCOOCHHOCTH  MHPOLECCOB  OOMEHA  BEIIECTB W
npeBpalieHusi SHEPrud B  KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTHMYecKoro  oOMeHa,
XEMOCUHTE3a, MHUTO3a, Meil03a, OIUIOJOTBOPEHUS,
pa3BUTUST M Pa3MHOXCHHUS,  HMHIAMBUAYAJIHHOIO
pa3BuTHs OpraHu3ma (OHTOreHe3a), OOpbOBI 3a
CYIIIECTBOBAHHE, €CTECTBEHHOTO otbopa,

BUJI000pa30BaHus, NPUCIIOCOOJIEHHOCTH OPraHU3MOB
K cpelic 0OUTaHus, BIUSHNS KOMIIOHEHTOB YKOCUCTEM,
AHTPOIIOTCHHBIX N3MEHCHHI B DKOCHCTEMax CBOCH
MECTHOCTH, KPYrOBOpOTa BEIECTB W NpEBpaIlCHHE
sHepruu B buocdepe;

- cpopMUPOBAHHOCTH YMEHHS NPUMEHSATH
IMMOJIYYCHHBIC 3HAHUSA JIA 00BACHEHHUST OMOJIOTHYECKHUX
NPOLIECCOB M SIBJICHUM, ISl MPUHATHS MPAKTHYECKUX

INIK 42, Konrpoas 3a
cobOmoienneM  pabOTHUKAMH
OpaBWil M HOPM IO OXpaHe
Tpyna, TpeOOBaHUI TOKAPHOM
0€30IaCHOCTM U OXPaHBI
OKpYXKalIllew  cpeasl  IpHu
IPOM3BOJICTBE  CTPOUTEIBHBIX
pabort

OBaanenue YHHUBepPCAJbHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
-CaMOCTOSTEIHLHO (OPMYITUPOBATH W AKTYaTHM3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yueOHBIMU

-yCTaHaBJIMBATb CYIHGCTBeHHLIﬁ IMpHU3HAK 1501851
OCHOBaHUSl JUIsl CpaBHEHHUA, KIAacCUPUKALUU U
00001IeHMS;

-onpeACiIATh HCIN ACATCIIBHOCTHU, 3aaBATh aPaMCTPhI

pelIeHM B IIOBCEJHEBHOM KWU3HM C  LEJBIO
oOecrieueHUss 0€30MaCHOCTH CBOETO 3/10pOBbS U
3I0pOBbSl  OKPYXKAIOIIMX  JIIOJeH,  CcOOJO/IeHus
3I0pOBOTO  00paza  KHM3HH, HOPM TI'PaMOTHOTO
MIOBEJCHUS B OKPYXKAWOUIEH MPUPOJHOM  Cpene;
IIOHMMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUs
JIOCTHKEHU I COBPEMEHHOM OuoI0rNu u
OMOTEXHOIOT U JUIS PaLMOHAIILHOTO
MIPUPOIONOIIB30BAHUS;

- chOpMHpPOBAHHOCTh 3HAHMH O MecCTe M pPOJH
Ouonoru B CHCTEME  HAy4yHOro  3HaHMUS;
(YHKIMOHAJIBHOM  I'PaMOTHOCTM  4YelloBeKa  JUis
pelIeHns KU3HEHHBIX Tpo0eMm;

- c(OPMHPOBAHHOCTH YMEHHUS IIPUMEHSTD

MOJTyYCHHBIC 3HAHUS JUIs1 OOBSICHEHHST OMOIIOTUIECKUX
MPOIIECCOB M SIBJICHUM, ISl MPUHIATUS NPAKTUYECKUX
pelieHuii B IIOBCEJHEBHOM KWU3HM C  LEJBIO
oOecrieyeHnss 0OE30MaCHOCTH CBOETO  3/I0pPOBbSl |
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Y KPUTEPHUU UX JOCTHKCHUS,
-BBISIBJISITh  3aKOHOMEPHOCTH U
paccMaTpUBAEMbIX SIBJICHUSIX;
-BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISM, OIECHHMBATHh PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;

-pa3BUBaTh KPEATUBHOE MBIIUICHHE IIPU PEIICHUH
KU3HEHHBIX TIPOOIIeM

MMPOTUBOPCYHA B

3MI0POBBSl  OKPYKAWOIIMX  JIIOJICH,  COONIOACHUS
310poBoro  obpasza  KU3HM, HOPM T'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIICH MPUPOTHON  cpeje;
MMOHUMAaHUE HEOOXONMOCTH HCIIOJIb30BaHUS
NOCTHKEHUN COBPEMEHHOM Oonosoruu u
OHMOTEXHOJIOTUI JUISt palroHaIBLHOTO
MIPUPOIOTIOIB30BAHMS
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHON JUCHUIIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bupa yueOHoii padoThI

O0BbeM yacoB

O06bem 00pa3oBaTeIbHON MPOrPAMMBI TUCITUATITUHBI 78
B TOM YHCIIE:
TEOPETUUYECKHE 3aHITH 48
MPAKTUYCCKHUE 3aHATUS 30
ITpodeccrnonanbHO-OPHEHTUPOBAHHOE COJICPIKAHKE, B T.4U.: 12
TEOPETHUYECKUE 3aHITHUS 2
10

MPAKTUYICCKUC 3aHATHA

IIpome:xxyToyHasi arrecranus B gopme 1 depeHIUPOBAHHOIO 3a4eTa
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2.2. TemaTuveckuii IJIaH U co/iepP:KaHNEe TUCHUIIUHBI

dopmupyemsble
HaumeHnoBanue pa3aenos u Copepxanue yueOHOro MaTrepuaina (OCHOBHOE U MPOPECCHOHATBHO- O6beM o0miue u
TEM OpPUEHTUPOBAHHOE), JIAOOPATOPHBIE U MPAKTUYECKUE 3aHATUS 4acoB | mpogecCuOHATbHBIC
KOMIIETCHIINH
1 2 3 4
1 cemecTp 34

Pasznea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHASI €IMHUIIA )KUBOT O
Tema 1.1. buonorus kak | Conepikanue y4eOHOro MaTepuaJia: 4 OK 02
HayKa. OOmast | CoBpeMeHHbIE OTpaciu OHOJIOTHYeCKUX 3HaHUi. CBsA3b OHOJOTHH C JPYTUMH 4
XapaKTEePUCTUKA KUZHH HayKamu: Omoxumus, Onodusmka, OMoHMKa, reHoreorpadus u np. Pois u mecto

Oouonoru B (OPMHPOBAHHHM COBPEMEHHOW HAay4YHOH KapTHHBI MHpa. YPOBHU

OpraHu3anuy >kKUBOM mpupojbl. OOmias XapakTepUCTUKA JKU3HU, CBOICTBA JKHBBIX

cucTeM. XMMUYECKHUI COCTaB KJIETOK.
Tema 1.2. CrpykrypHo- | Coaep:kaHue y4eOHOT0o MaTepuaa: 6 OK 01
byHKIIMOHATbHAS Knerounas teopus (T. llIBann, M. Ilneiinen, P. BuxpoB). OcHOBHbBIE MOJIOKEHUS 2 OK 02
OpraHu3anus KJIeToK COBPEMEHHOM  KJIETOYHOM  TEOpHH. Tumel  KJIETOYHOM ~ OpraHM3aluUu: OK 04

IIPOKAPUOTUYECKUN M DyKapUOTHYECKHH. OIHOKIETOYHBIE M MHOTOKJIETOYHBIE

opranu3mbl. CTpoeHHE TPOKAPUOTUYECKON KIIeTKH. CTpOEHHE SYyKapHOTHUYECKOU

kjeTki. Heknerounsle GopMbl )KU3HU (BUPYCHI, OakTeprodarm)

IIpakTnyeckoe 3ansiTue Ne 1 2

W3yueHne cTpoeHHsl KJIETKM (pacTeHHs, J>KUBOTHbBIE, TpPUObI) M KIETOYHBIX

BKJIFOUEHUH (KpaxmaJl, KapOTUHOMIbI, XJIOPOILIACThI, XPOMOILIACTHI)

IpakTuyeckoe 3ansitue Ne 2 2

Bupycuble u OakrepuanbHble 3aboneBanHus. OOIMe NPUHLUIBI HCHOJIb30BAHUSA

JIEKapCTBEHHBIX BEIIECTB. OcobenHoctu IPUMEHEHUS aHTHOMOTHKOB.

[IpencraBiaeHue yCTHBIX COOOIIEHHH ¢ Mpe3eHTalne, MOArOTOBICHHbIX 10 IePEUHI0

HCTOYHUKOB, PEKOMEH0BaHHBIX MPENOAaBaTeIeM.
Tema 1.3. CrpykrypHo- | CoaepxaHue y4eOHOr0 MaTepHaJia: 4 OK 01
(GyHKIIMOHAIbHbIE XpomocomHas Teopusi T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIA Habop 2 OK 02
dakTopbl KJIETOK, TOMOJIOTUYHBIE W HEIOMOJIOTMYHBIE XPOMOCOMBI, TaIlUIOWIHBIA U
HacJaeACTBEHHOCTU nurmonaabi Habop. Hykmennossie kuciotel: JJHK, PHK Haxoxnenue B kietke, ux

cTpoeHue U (yHKIUU. MaTpuyHbIe MPOILECCHl B KIIETKE: PEIIMKalvs, OMOCHHTE3
Oenka, penaparus. [ eHeTHUeCKUi KO U €r0 CBOMCTBA.
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IpakTuyeckoe 3anaTue Ne 3.
Pemenue 3amau Ha ompesesneHue MoCaeI0BaTeIbHOCTH HYKICOTHA0B, AMUHOKHCIIOT
B HOPME U B CIIy4ae W3MEHEHHMsI MocJeIoBaTebHOCTH HyKieoTuaoB JJHK

Tema 1.4. O0men Bemects | Coaepixanne y4eOHOr0 MaTepHuaJia: 2 OK 02
u npespaiienue dHeprun B | [lonstue merabonusma. ACCUMMISLMS M JUCCUMWIALUSA — JIBE€ CTOPOHBI 2
KJIETKE metabonu3ma. Tunbl oOMeHa BeIecTB: aBTOTPO(HBIN U reTepoTpodHBIN, adpOOHBIN
u aHa’poOHbIi. [nactrnueckuii oOMeH. DOTOCHHTE3. XEMOCHHTE3
Tema 1.5. JXusuensslii | Cogepxanne y4eOHOro MaTepuaJia: 2 OK 02
HUKI ~ KICTKM.  Mwuro3. | KileTounslii ik, ero mepuoapl. MHUTO3, €ro CTajJiuu U MPOUCXOISIINE ITPOILIECCHI. 2
Meiio3. buonornueckoe 3HaueHne muto3za. Meio3 u ero craguu. [loBeneHue XxpomMocoMm B
meiioze. Kpoccunrosep. buonornueckuii cMpica Meiiosa.
Pasnen 2. Ctpoenue u GpyHKUMH OPraHu3ma
Tema  2.1. Crpoenue | Coaep:kanue y4eGHOro MaTepHaJa: 2 OK 02
OopraHusma MHOroKkIeTouHble OpraHu3Mbl. B3auMOCBSI3b OpPraHOB U CHUCTEMbl OpPraHOB B 2 OK 04
MHOTOKJIETOYHOM opraHuzMe. l['omeocra3 opraHm3sma U €ro moJAJep)KaHUE B
poliecce JKU3HEAEITeIbHOCTH
Tema 2.2. ®opmel | Copep:xanue y4eOHOro MaTepuaJia; 2 OK 02
pasMHOXKEHHUs opranu3smMoB | dopMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe M mojoBoe pa3MHOXeHue. Buisl 2
Oecrionioro pasmHoxeHus. [lonoBoe pasmHokeHue. ['ameToreHes y >KMBOTHBIX.
Crnepmarorenes u oBorenes. CTpoeHne noJIoBbIX K1eTOK. OII0Og0TBOPEHHE.
Tema 2.3. Ownrorenes | Conep:kanue yuedOHOro MaTepuaJa: 4 OK 01
pacTeHui, JKUBOTHBIX W | IHOAUBUAyalbHOE pa3BUTHE OPraHU3MOB. OMOpHOTeHE3 M  €ero  CTaJuu. 2 OK 02
YeJI0BeKa [TocTamOpuonanbHbIi nepuoa. CTaauy MOCTIMOPUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX OK 04
u yenoBeka. [Ipsmoe u Hempsimoe pa3BUTHE. buonoruuyeckoe cTapeHue U CMepTb.
OHTOreHe3 pacTeHui
IIpakTuyeckoe 3ansitue Ne 4 2
BeisiBieHHEe W ONMUCaHWE TNPU3HAKOB CXOJCTBA 3apOABIIICH dYelloBeKa W JAPYTHX
MO3BOHOYHBIX KaK JIOKa3aTeJIbCTBO MX HBOJIIOIIMOHHOTO POJICTBA.
Tema 2.4. 3akoHomepHOcTH | Coepskanue y4eOHOro MaTepHaJa: 4 OK 01
HaCJIEeI0BAHMS OcHOBHbBIE TOHATHS T'€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHUS TaMeT. 3akoHbI I 2 OK 02
Menpnens (MOHOTMOpUAHOE M TOJMUIHOpPHUIHOE CKpeluBaHue). BzaumoneiicTBue
TCHOB
IIpakTHyeckoe 3ansTHE No 5. 2

Pemenne 3aaa4 Ha ONpEACICHUC BCPOATHOCTH BO3HHUKHOBCHHA HACICACTBCHHBIX
IMPpU3HAKOB IIpKU MOHO-, OH-, HOJII/II‘I/IGPI/I,Z[HOM U aHAJIM3UPYIOMICM CKPCUIUBAHUU,
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COCTABJICHHUC I'CHOTUITNMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.5. Cuemiennoe
HACJICJIOBAaHKUE MTPU3HAKOB

Coaep:xaHue yueOHOT0o MaTepuaJia:

3akonbl T. Moprana. CuernsieHHOE HacjieJOBaHHME I'€HOB, HAPYIICHUE CUCIUICHHUS.
HacnenoBanue npu3HakoB, CHEIJICHHBIX € TTOJIOM

N

IIpakTuyeckoe 3anaTue Ne 6.

Pemenne 3amad Ha ompenelieHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
NPU3HAKOB TPH CHEIUICHHOM HACJIEJOBAaHUM, COCTABICHHE T'CHOTHUITMYECKUX CXEM
CKpEIMBaHUsA

OK 01
OK 02

2 cemecTp

44

Tema 2.6. 3aKOHOMEPHOCTH
MU3MEHYHBOCTH

Conep:xanue yueOHOIro MaTepHuaJia:

M3mMeH4nBOCT  NpPU3HAKOB.  Buapl  HM3MEHYMBOCTH:  HACJIEICTBEHHAas U
HEHACJICCTBEHHAs.  3aKOH  TOMOJIOTMUYECKHMX  PAJOB B HACIECICTBEHHOMU
m3meHuuBocty (H.M. BaBuios). MyrtanuonHas Teopusi HW3MEHUMBOCTHU. Bujbl
MyTaluid ¥ IPUYMHBI UX BO3HUKHOBeHMs. Kapuorun uenoseka. HacnencrBeHHbIE
3abosieBaHMsl 4yenoBeka. 'eHHBIE M XpOMOCOMHBIE OOie3HH uenoBeka. bonesHu c
HACJICACTBEHHOW IPEAPACIIOIOKEHHOCTIO. 3HAYEHHE MEIULMHCKOM TI'E€HETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETUYECKUX 3a00JIeBaHHI YeJIOBEKA.

N

IIpakTHyeckoe 3ansaTHE No 7.

HacnenctBennbie 3a0oneBaHus deloBeKa. [ €HHBIE M XPOMOCOMHBIE OOJIE3HU
4esoBeKa. bDOJe3HM C  HacleICTBEHHOW NPEIpACIIONIOKEHHOCTBIO. 3HA4YEeHHE
MGI[I/IHI/IHCKOI\/'I TCHCTUKHU B MPCAOTBPAIICHHUHU U JICHCHUU I'CHECTUYCCKUX 3a00JIeBaHUI
yenoBeka. [IpeacraBieHne YCTHBIX COOOLIEHUH C ITpe3eHTalue

OK 01
OK 02
OK 04

Pasnen 3. Teopusi 3BoJ1IonMHM

Tema 3.1. Uctopus
HBOJIFOLIMOHHOTO YYEHHUSI.
MukposBomnronus

Coaep:xanue yueOHOro MaTepuaJia;

[lepBbie  sBomonmonHsie  koHmenmuu (Kb, Jlamapx, XKJI.  Brooddon).
OpomouronHas Teopust Y. JlapsuHa. CuHTeTHYeCcKas TEOpUsS HBOJNIOLMUA U €€
OCHOBHBIE TIOJIOXKEeHUsA. MukpodBosonus. [lomymsiiust kak sjeMeHTapHas €IWHUIIA
HBOIIOIMHU. | €HETUYECKHE OCHOBBI ABOJIIOIMU. DJIEMEHTapHbIE (PaKTOPHI IBOIOIIHH.
EcrecTBennbIit 0TOOp — HampaBisronuii ¢haxkTop »BomoIMK. BunoobpazoBanue Kak
pe3ynbTaT MUKPOIBOJIIOIIHI

OK 02

Tema 3.2.
MakposBonronus.
Bo3unkaOBEHHE u
pa3BUTHE )KU3HU Ha 3emJie

Conep:xaHue y4eGHOro MaTepuaJia;

Maxkpossomorus. DopMbl U OCHOBHBIE HampaBieHHs Makpossoaouun (A.H.
CesepuoB). Ilytu noctwxkenuss Ouonornueckoro rmporpecca. CoxpaHeHue
ouopaznoobpasus Ha 3emie. [ UMOTE3B M TEOPUM BOSHUKHOBEHMS )KM3HU Ha 3eMIIe.
[TosBneHne mnepBbIX KIETOK M HX dBoiouus. [IpokapuoTsl M 3yKapuOTHI.

OK 02
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[TponcxoxaeHne MHOTOKJICTOUYHBIX OPTaHW3MOB. BO3ZHMKHOBEHHE OCHOBHBIX LIAPCTB
HYKapHOT

Tema 3.3.
IIpoucxoxacHue YenoBeKa
— aHTPOIIOr€HE3

Conep:kanue y4eOHOT0 MaTepHuaJia:

AuTpononoruss — Hayka o dYenoBeke. CHcCTeMaTHYecKoe IOJIOKEHHE YeTOBeKa.
CX0ACTBO M OTVIMYME YeJIOBEKa C KUBOTHBIMU. OCHOBHBIE CTAJMM aHTPOIIOrEHe3a.
DBOIIOLIMS COBPEMEHHOTO YeJloBeKa. YesoBeueckre pachkl M UX €IUHCTBO. Bpems u
IyTU pacceseHus 4einoBeka Mo miaaHere. IIpucnocoOneHHOCTh yenoBeka K pa3HbIM
YCIIOBHSIM CPEJIbI.

OK 02
OK 04

Pa3pen 4. Dxoanorus

Tema 4.1. Dronornyeckue
(haKTOpPbI M CPEJIbI KU3HH

Conep:xaHnue yueOHOIro MaTepHuaJia:

Cpenpl oOuTaHusT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, [OYBEHHAs,
BHyTpHOpranu3MeHHas. DOU3UKO-XUMUYECKHE OCOOEHHOCTH Cpell  OOWUTaHUS
opranu3MoB. [Ipucrnocobnenuss opraHM3MOB K JKU3HU B pa3HbIX cpenax. [lonsrue
sKkosoruaeckoro (akropa. Kiaccuduranms sxomormueckux (akropos. IIpaBuio
munumyma FO. JInbuxa. 3akon tonepantHoctu B. llendopna

OK 02

Tema 4.2.
[Tomymsitusi,  cooOIIecTBa,
9KOCHCTEMBI

Coaep:xanue yueOHOIro MaTepHaJia;

DKonoruyueckas XapaKTCPUCTHKA BHJAa W TOIMYJIAINH. OKonoruyueckas HHUIIIa BUJA.
DKOJIOTHYECKHE XapaKTepUCTUKU rnomynauuu. CoolliecTBa U 3KOCHCTEMBI.
buoneHos u ero ctpykrypa. CBs3u Mex 1y opraHu3MaMu B ouoreHose. CTpyKTypHbIE
KOMIIOHEHTBI 3KOCHCTEMBI: IMPOLYLEHThl, KOHCYMEHTBI, peayueHTsl. Kpyrosopor
BEIIECTB U MTOTOK SHEPruu B 3kocucreMe. Tpoduueckne ycaoBus

N

IIpakTHyeckoe 3ansaTHe Ne 8.

Tpodpuueckue nenum u ceru. OCHOBHBIE IOKa3aTead 3KOcHCTeMbl. buomacca u
OPOAYKIMS. DKOJIOTMYECKHE MUPaMUAbl 4Hcen, Ouomaccsl M sHepruu. IIpaBuio
NUpaMUIBl SHEPTUU.

Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUil 10 IIEPEHOCY BEILECTBA
U SHEPTUu B HKOCHCTEMaX, COCTaBlIeHUE TpouuecKkux neneil u nupamua 6uomMacchl
Y DHEPTUH

OK 01
OK 02
OK 04

Tewma 4.3.
buocthepa — rnobanbHas
IKOJIOTHYECKAsI CHCTEMA

Conep:xaHue y4eGHOro MaTepuaJia;

buocdepa — xuBas obosouka 3emnu. PazButue mnpezicraBieHuit o O6uocdepe B
tpynax B.U. Bepnanckoro. OOnactu Omochepsl m ee kommoHeHTH. JKuBoe
BEIIECTBO OHochepsl U ero GpyHKIMH. 3aKOHOMEPHOCTH CYILIECTBOBAaHUS OHOC(EPHI.
Ocob6ennoctu 6uocdepsl Kak riao0aabHON SKOCHCTEMBI. JMHAMUYecKoe paBHOBECHE
B 6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUECKUE IIUKJIBL.

N

Tnobanvhwvie sxon02UYECKUE I’lp06ﬂ€/l/lbl CO6PEMEHHOCMU

OK 02
OK 07
1K 4.2.
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Tema 4.4.
BrusiHue aHTPOINOTEHHBIX
dakTopoB Ha 6nochepy

Conep:kanue y4eOHOT0o MaTepHuaJia:

Aunmponozennvie 6030eticmsus Ha buocghepy. 3arpsiI3HEHUS KaK BUJ aHTPOIIOTCHHOTO
BO3JICUCTBUS. AHTPOIIOTCHHBIC BO3JCHCTBUS Ha atMmocdepy. BosaelictBus Ha
runpocdepy. BozneiictBus Ha aurocdepy. AHTpPOIOTEHHBIE BO3ACHCTBUS Ha
onornyeckre cooOIIeCTBa.

IIpakTnyeckoe 3ansaTue Ne9
CpaBHMTENIbHAS XapAKTEPUCTUKA IPUPOAHBIX U UCKYCCTBEHHBIX 9KOCHCTEM

Ilpakmuueckoe 3anamue Ne 10

Anmponozennvle 6o30eticmeusi Ha Ouocgepy, C64A3aHHO20 C MPAHCNOPMUPOBKOL,
npou3600CmMeoM U pacnpeoeneHuem 2a3000pazHo2o moniusa.

ITpencraBiaeHne yCTHBIX COOOIIEHHH ¢ pe3eHTauuen

Ilpakmuueckoe 3anamue Ne 11

«Omxo0vl  npouszsoocmeay». Ha ocnoge @edepanvnoco KiaccuukayuoHHo2o
Kamanoea omxo008 onpeoenamv KIACC ONACHOCMU OMX0008;,  A2pe2amHoe
cocmosiHue u Qusuyeckyro opmy omxo0os, oopazyrowuxcs Ha pabovem mecme / Ha
IMANAax nPou3B00Cmad, CEA3AHHLIX CO CReYUATbHOCMBIO

OK 01
OK 02
OK 04
OK 07
[1K 4.2.

Tema 4.5.

Bimmsaue COLIMaJILHO-
DKOJIOTUYECKUX  (PaKTOPOB
Ha 37J0pPOBbE YEIIOBEKA

Coaep:xanue yueOHOro MaTepHaJia;

310poBbe W ero cocrapistomue. DakToOpbl, IMOJIOKUTEILHO M OTPHUIATEIBHO
BIUSIONINE HA OPraHu3M dYeJoBeKa. [Ipobnema mexHO2eHHbIX 6030elicmeull Ha
300posbe venogexa (ANEKTPOMATHUTHBIC TOJIsA, OBITOBAs XHUMHUSI, U30BITOUHBIC ITYMBI,
paauanus u T.IL.).

ApnanTanus opraHu3Ma 4YeloBeka K ¢akTopaM OKpyskaromieil cpenbl. [IpuHUUTIBL
dbopmupoBanus 310poBbecOeperaroniero mopeneHus. dOusznyueckass aKTHBHOCTh U
3I0pOBbE. buoxumMudeckue acrekThl palliOHAILHOTO MUTAHUS

Ilpakmuueckoe 3ansamue Ne 12,13

Dakmopvl, OMPUYAMETbHO20 GIUAHUSA HA OpP2AHU3M  YelogeKa 8 2a3080U
npomviuiienHocmu  (3anvlienHocms U 3a42a308AHHOCMb  8030YXAd pabouell 30Hbl,
Xumuueckue hakmopul, NOBbLULEHHbIE YPOSHU WYMA U 8UOpaYUU, HeDIaconpusmuble
MUKDOKIUMAMUYecKue YCl08Us, msxicecms U HanpaiCeHHoCms mpyo08020 npoyecca
u m.n.). Bpeonvie u bannacmuvie KOMnoHeHmMbl 8 243060M MONIUBE

[IpeacraBnenne yCTHBIX COOOIIEHUN C TPE3CHTAINEH

OK 02
OK 07
[1IK 4.2.

Pa3nea 5. buojiorusi B ;Ku3Hu

Tema 5.1. Buorexnonoruu
B JKU3HU KaXXIOTO

Conep:xaHue y4eGHOro MaTepuaJia;

buomexnonozus kax Hayka u npouzeoocmeo. OCHOBHBIE HAIIPABIICHUs COBPEMEHHOMN
onorexHosoru. Meronsl OnMoTexHOJIOTHH. OOBEKTHI OHOTEXHOJIOTHUH. OTHKA

OK 01
OK 02
OK 04
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OMOTEXHOJIOTHYECKUX U TEHETHYECKUX IKCIIepUMEHTOB. [IpaBuia movcka u aHaiam3sa OK 07
OMO03KOJIOrHYeCKON MH(POPMAITIH U3 PA3IMYHBIX HICTOYHUKOB IIK 4.2.
IIpakTuyeckoe 3ansaTue Ne 14 2
Nudopmanus 0 HAYYHBIX JOCTHDKEHHSX B OO0JIACTH TEHETUYCCKUX TEXHOJIOTHH,
KJIETOYHOM MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA.
[TpencraBieHne YCTHBIX COOOIICHMIA C TPEe3eHTAIMEH
Tema 5.2. Conep:kanue y4eOHOT0 MaTepHuaJia: 4
buorexHonoruu B IIpakTnyeckoe 3ansaTue Ne 15 2 OK 01
MIPOMBIIIEHHOCTH Pazeumue npomvluinennoii 6uomexumonoculi. u ee NPUMEHEHUE 6 JHCUSHU U OK 02
npakmuueckou OesimenvHocmu uenioseka (MOMCK W aHamM3 HHQOpMALUU W3 OK 04
Pa3IUYHBIX HCTOYHHKOB) OK 07
[IpeacraBienne yCTHBIX COOOIIEHUI C TPE3CHTAIINEH I1K 4.2.
IIpomeskyTouyHas arrectauus B popme 1udpepeHupOBAaHHOIO 3a4eTa 2
Hroro 78
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanuzarus paboueit mporpaMmbl TUCIUTIIMHEI OOecriedeHa HATMIUeM YI4eOHOH ayIuTOPHH
00111600pa30BaTEIIbHBIX TUCIUILIH.

O6opynoBanue y4eOHOU ayAUTOPHH.

- y4eOHO-HarIsiqHbIe TOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJUIl, CTEHIOB, CXEM, IIJIaKaTOB,
MOPTPETOB BBIAOIINXCS YICHBIX B SA3bIKO3HAHUS U JIP.);

- JUIAKTUYECKUE MaTepualibl (3alaHus Ui KOHTPOJBHBIX padoT, A Pa3sHBIX BHUJIOB
OIICHOYHBIX CPECTB, IK3aMEHa U JIp.);

- TEXHHYECKHE cpencTBa OO0y4deHHs (NEpCOHAIbHBI KOMIIBIOTEP; MYJIbTUMEIUNHBIN
MPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXO]I B JIOKAJTBLHYIO CETh);

- TporpaMMHoOe oOecIieueHHue: JIMIEH3MOHHOE IPOTpaMMHOE OOecreueHne OOIIero u
crienuanbHOro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

3.2. UudopmanmonHoe obecrieueHne peajau3alnuu padodeil mporpaMmbl
Jlnst peanuzanuu nporpamMmbl 0011€00pa3oBaTeIbHOM AUCIUIUIMHBI OMOIMOTEYHBIN (HOH/T
UMEEeT MevYaTHbIe, JIEKTPOHHBIE 00pa30BaTeNIbHbIE 1 HHPOPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKHU

1. Buonorus : ydeOHUK U IPAKTUKYM JIJIsl CpEeIHEro npodeccuoHanbHoro oopazosanus / B. H.
Speirun [u 1p.] ; mox pexakueit B. H. Speiruna. — 2-e uzn. — Mocksa : MznaTenbcTBo
HOpaiit, 2023. — 378 ¢. — (IIpodeccuonanproe obpazosanne). — ISBN 978-5-534-09603-
3. — Texkct : anexktponHbi // O6pa3zoBatensHas riargpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/511618 (mxara obparmenus: 20.03.2023).

2. buonorus. 10 knacc: yueOHUK A1 00pa3oBaTeIbHBIX OpraHU3aluii: 6a30Bblid ypoBeHb / 1.
K. bensies, I'. M. Ipmmmun, JI. H. Ky3uenosa [u ap.]; pen.: . K. bensies, I'. M. Ipimmmir. -
7-e uznanue. - Mocksa: [IpocBemenue, 2020. - 224 c.: uB. un. - (Kmaccuueckuii xypc). -

ISBN 978-5-09-074192-7 - Tekct: HEmOCPEACTBCHHBIH.

3. buonorus. 11 kiacc: yueOHUK Ui 00pa3oBaTeNbHBIX OpraHu3aluil: 6a3oBblil ypoBeHs / /1.
K. benses, I1. M. boponun, I'. M. Ipivmun [u ap.]; pex.: . K. bensies, I'. M. IpiMuun. -
7-e m3nanue. - Mocksa: IIpocsemenue, 2020. - 223 c.: . ui. - (Kmaccuuecknit kypc). -

ISBN 978-5-09-074191-0: 517.00 p. - Tekct: HEmOCpeACTBEHHBIH.

3.2.2. JlonoJIHUTeIbHbIE HCTOUYHUKH

1. buonorus. ba3oBelii u yrinyOneHHbld ypoBHH: 10—11 Kiaccel : y4eOHHMK JUIS CpPEIHEroO
obmiero oopazoBanus / B. H. Slpeirun [u ap.] ; mox oomel penaknueit B. H. Apeiruna. — 2-
e u3A., nepepab. u gom. — MockBa : MzpmarensctBo FOpaiit, 2023. — 380 c. —
(O6meoo6pazoBatenbhblii 1uKi). — ISBN 978-5-534-16228-8. — TekcT : 351eKTpOHHBIN //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646
(mata oopamienus: 20.03.2023).

3.2.3. NudpopmanuoHHbIe pecypchl

1. http://www.fcior.edu.ru (PemepanbHbIA HEHTP HHPOPMALIMOHHO-00pa30BaTEIBHBIX
pecypcoB) (mata oopamenus: 20.03.2023).

2. http://www.window.edu.ru (ExnHoe oKHO HOCTyIa K 00pa3oBaTeIbHBIM pecypcam).

3. http://www.st-books.ru (JIydinas yueonas iuteparypa) (nara oopamenus: 20.03.2023)
4. http://www.school.edu.ru (Poccuiickuii 00pa3oBaTebHbIH mOpTai. JJ0CTYITHOCTS,
Ka4ecTBO, 3 PeKTHBHOCTH) (nata oopammenus: 20.03.2023).



https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fcior.edu.ru%2F
http://www.window.edu.ru/
http://www.st-books.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

Kontponb M olleHKa pacKpbIBAlOTCS 4Yepe3 IUCHUILTUHAPHBIE PE3yJIbTaThl, YCBOCHHBIC
3HAaHUSA U MPUOOpEeTEeHHbIe O0YYaIOUIMMUCS YMEHHs, HalpaBieHHble Ha (OPMUPOBAHUE OOIIUX U

po(hecCHOHANTLHBIX KOMIICTCHIIUN

PesynbraTel 00y4yeHus

Iloka3arenu orieHKHU

TuI OLIEHOYHBIX MEPOIIPUITHI

- ¢(hOpMUPOBAHHOCTH 3HAHUI
0 MeCTe W pOJIi OMOJIOTUU B
CHUCTEME HAy4YHOTO 3HAHUS;
(byHKIMOHATBLHON
IPaMOTHOCTH 4YellOBEeKa ISt
peLeHus KU3HEHHBIX
npo0emM

OK 01, OK 02, OK 07, IIK
4.2

JEMOHCTPUPYET  3HAHUA O
MECTe W pOJH OHOJIOTUU B
CHCTEME HAy4YHOTO 3HAHUS;
(GYHKINOHATIBHON TPAMOTHOCTH
YeoBeKa TSt penieHus
KU3HEHHBIX TPo0IeM;

Pa3znen 1. Tema 1.2.
[Ipaktuueckoe 3anstue Ne 1
[IpakTuueckoe 3anstue Ne 2
Pa3znen 2. Tema 2.3.
[TpakTrueckoe 3anstue Ne 4
Tema 2.6.

[TpakTuueckoe 3austue No 7
Paznen 4. Tema 4.4.
[TpakTueckoe 3austue Ne 9
[TpakTuyeckoe 3anstue Ne 10
[TpaxTrueckoe 3ansTue Ne 11
Tema 4.5.
[IpakTuyeckoe
12,13

Pa3nen 5. Tema 5.1.
[Ipaktuueckoe 3anstue Ne 14
Tema 5.2.

ITpakTnueckoe 3ansatue Ne 15

3agsatue  Ne

- c(hOpMUPOBAHHOCTh
YMEHUS pacKpbIBaTh
cofiepKaHue
OCHOBOIIOJIATAIOIINX
OHMOJIOTUYECKUX TEPMUHOB U

MOHATHHA: KW3Hb, KIIETKA,
TKaHb, OpraH, OpraHU3M,
BUJI, MIOTTYJIALHS,
HKOCHCTEMA, OMOIIeHO3,
o6uocdepa; MeTaboJIu3M
(oOmeH BEIIIECTB u
IIpEBpAILCHHE SHEPrHH),

roMeocTas (caMoperyssius),

packpbIBaeT coJiepKaHue
OCHOBOITOJIAT AFOIITIX

OMOJIOTHYECKUX TEPMHUHOB U
TOHSITHH: )KU3Hb, KJIETKa,
TKaHb, OpraH, OPraHU3M, BU],
TIOTTYJISIITHS, HKOCHCTEMA,
OnOIIEeHO3, o6uocdepa;
MeTabosn3M (0OMEH BEIIECTB U
npeBpalieHue SHEeprumn),
romMeoctas  (camMoperyssius),
OunocuHTe3 Oenka, CTPYKTypHas
OpraHu3alusl JKUBBIX CHCTEM,
JUCKPETHOCTh, CaMOpETYJISIUS,

Pazgemn 1.

Tema 1.1. YcTHBIN OTBET
Tema 1.2. YcTHBINH OTBET
Pasznen 2.

Paznen 4. TectoBas pabora

OrocuHTE3 Oernka, | cCaMOBOCIIPOU3BEACHHE
CTPYKTypHasi  opraHuzanus | (pempoayKius),

KHUBBIX CHUCTEM, | HaCJIEeJICTBEHHOCTb,
JMCKPETHOCTD, U3MEHYHBOCTb,
caMoOperyJIsIus, HHEPro3aBUCUMOCTb, POCT U
CaMOBOCITPOU3BE/ICHNE pa3BUTHE, ypOBHEBast
(pempomykiusi), OpraHu3aIus;
HaCJIEICTBEHHOCTD,

U3MEHYHBOCTb,

HHEPro3aBUCUMOCTb, POCT U

pa3BuUTHE, ypOBHEBast

OpTraHu3aIHs

OK 01

- c(OPMUPOBAHHOCTH | PACKPHIBACT conepxanue | Paznen 1. Tema 1.1.




YMEHHUS pPacKphIBaTh | OCHOBOIIOJIATAOIINX [TpakTnueckoe 3ausitue Ne 1
CoZlepKaHue ouonornueckux  teopuit  u | Tema 1.3.
OCHOBOITOJIAraroInx TUIIOTE3: KJeTouHoH, | [Ipaktuueckoe 3anstue Ne 3
OMOJIOTMYECKUX TEOpUMl U | XpOMOCOMHOM, MyTauuoHHOM, | Pasaen 2. Tema 2.3.
TUIIOTE3: KJICTOYHOM, | BOJIFOIIMOHHOM, [TpakTrueckoe 3anstue Ne 4
XPOMOCOMHOM, IPOUCXOXAECHUA  ku3HU U | Tema 2.5

MYTallUOHHOM, YeJI0BEKa; [TpakTrueckoe 3anstue Ne 6
SBOJIFOIIMOHHOM, Tema 2.6.

MPOUCXOXKACHUSA JKU3HH U [TpakTueckoe 3ausitue No 7
YeJioBeKa Paznen 5. Tema 5.1.

OK 01 [Tpaktrueckoe 3anstue Ne 14
- c(OpPMUPOBAHHOCTH | PACKPHIBACT Paznmen 1. Tema 1.3.

YMEHHUS pPacKphIBaTh | OCHOBOIIOJIATAIOIIHE [TpakTueckoe 3ausitue Ne 3
OCHOBOIIOJIATAI0IINE ouonornueckre  3akoHsl U | Paznmen 2. Tema 2.5.
Ouonoruueckre 3akoHbl U | 3akoHOMepHOocTH (I'. Mennens, | [Ipaktuyeckoe 3anstue Ne 5
3aKOHOMEPHOCTHU (I'. | T. Moprana, H.. BaBunona, | Tema 2.6.

Mengensa, T. Moprana, H.1.
BaBunosa, O. I'ekkensa, .
Mromnepa, K. bapa),
TPaHUIBI UX MPUMEHUMOCTHU
K J)KMBBIM CHCTEMaM

9. T'ekkens, ®. Mrwomiepa, K.

bapa), IPaHULb ux
OPUMEHUMOCTH K  JKUBBIM
cucreMam

[IpakTuueckoe 3anstue Ne 6
[IpakTuueckoe 3ansitue Ne 7

OK 01

- mpuoOpeTeHue  OmbITa | IpUMeHseT OCHOBHble MeTois! | Pazmen 1. Tema 1.1.
IPUMEHEHUS OCHOBHBIX | HAyYHOTO no3Hanus, | [Ipakruueckoe 3anstue Ne 1
METOJI0B HAy4YHOro | Ucrosb3yeMblx B Ouonoruu: | [Ipakruyeckoe 3anstue Ne 2
[IO3HAHMS, UCIIOJIb3yEeMbIX B | HaOmiogeHus W onucanus | Tema 1.3.

OMOJIOTMH: HAONIONEeHUI U
OIMCAHHUS JKHUBBIX CHCTEM,
MPOLECCOB U SIBJICHUU;
OpTaHM3aIi U TPOBEICHUS

OHOJIOTUYECKOr0
BKCI'IepI/IMeHTa, BBIIBUXKCHU S
THUIIOTE3, BBISBIICHUSA
3aBUCUMOCTH Me>1<z[y
UCCIIeTyeMbIMU

BCJIIMUYMHAMMU, O6’I>$[CHCHI/I$I

IIOJIyYEHHBIX PE3YIbTATOB U
(bopMyITUPOBaHUS BBIBOJIOB C
HCIIOJIb30BAHUEM  HAYyYHBIX
MOHATHH, TEOPUI U 3aKOHOB;
OK 01, OK 02, OK 04,

OK 07

JKUBBIX CHCTCM, IPOLCCCOB U

ABJICHUM;  OpraHM3alud |
IpoBeeHUsT  OMOJOTMYECKOTrO
DKCIIEPUMEHTA,  BBIJIBHIKCHUS
TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY
UCCIEAYEMBIMU  BEIMYMHAMU,
00BsICHEHUS MIOJIY4EHHBIX
pe3yabTaToB H  (popmysnupyer
BBIBOJBI C  HCIIOJIB30BAHUEM

Hay4HbIX IIOHATHM, TCOPUU U
3aKOHOB

ITpakTnueckoe 3ansatue Ne 3
Pazgen 2. Tema 2.3.
ITpakTnueckoe 3ansTue Ne 4
Tema 2.4.

ITpakTnueckoe 3ansatue Ne 5
Tema 2.5.

ITpakTnueckoe 3ansaTue Ne 6
Tema 2.6.

ITpakTnueckoe 3ansarue Ne 7
Pazgen 4. Tema 4.2.
[TpakTuyeckoe 3ansTue Ne 8
Tema 4.4.

[TpakTuyeckoe 3anstue Ne 9
[TpakTuyeckoe 3anstue Ne 10
[Tpaktryeckoe 3anstue Ne 11
Tema 4.5.

ITpakTueckoe 3ansaTue Ne
12,13

Pazpen 5. Tema 5.1.
[IpakTuueckoe 3anstue Ne 14
Tema 5.2.

ITpakTnueckoe 3ansatue Ne 15

- c(hOpMUPOBAHHOCTh
YMEHHUSI BBIJICIISATh
CYIICCTBEHHBIC  MPU3HAKU
BUPYCOB, KJIETOK MPOKAPHOT
U DYKApHOT; OJHOKJICTOUYHBIX

BBIJIETISIET CYILLECTBEHHbBIE
NpU3HAKA  BUPYCOB,  KIIETOK
IIPOKApUOT U 9yKapuoT;
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OPTraHU3MOB,

Pasnen 1. Tema 1.1.
[IpakTnueckoe 3anstue Ne 1
ITpakTnueckoe 3ansatue Ne 2
Pa3nen 2. Tema 2.3.
ITpakTnueckoe 3anstue Ne 4




u MHOTOKJIETOYHBIX
OpPTaHHU3MOB, BHJIOB,
OHOreOlEeH030B u
KOCHCTEM; 0COOEHHOCTHU
MIPOIIECCOB OOMEHAa BEIIECTB
U TIPEBpAIllCHUs DHEPTHH B
KJIETKE, dboTocuHTE3A,
IJIACTUYECKOTO u
SHEPreTHYeCKOoro  oOMeHa,
XEMOCHHTE3a, MHTO34,
Melo03a,  OIUIOJOTBOPEHHUS,
pa3BUTUS W PA3MHOXKCHHUS,
WHIUBHUIYAIbHOTO Pa3BUTHS
opraHusma (oHTOTCHE3A),
00pBrOBI 3a CyIECTBOBaHUE,
€CTECTBEHHOTO otbopa,
BHJ1000pa30BaHMsI,

PUCTIOCOOTIEHHOCTH
OpraHu3MOB K

oOuTaHus, BIISTHUS
KOMIIOHEHTOB  JKOCHCTEM,
AHTPOTIOTEHHBIX HM3MCHCHHI

cpene

BHJIOB, OHOreOIeHO30B u
KOCHUCTEM; 0COOEHHOCTHU
IPOIIECCOB OOMEHAa BEIECTB U
[peBpaleHust SHEPTUU B
KIIETKE, ¢doTocuHTE3A,
IUIACTUYECKOrO 51
SHEPreTHYECKOTO oOmeHa,

XEMOCHHTE3a, MHUTO3a, Meiio3a,
OIJIOJIOTBOPEHUS, PA3BUTHS WU
Pa3MHOMXKEHUS,
WHIUBUYILHOTO
opraHusma
O0oprOBI  3a
€CTECTBCHHOI'O
BHJ1000pa30BaHMsI,
PUCTIOCOOJIEHHOCTH
OpraHu3MOB K cpelie oOuTaHwus,
BIIMSHUS KOMIIOHCHTOB
9KOCHCTEM, AHTPOINOT€HHBIX
N3MEHEHHH B  DKOCHCTEMax
CBOEH MECTHOCTH, KpyroBOpOTa
BCIIECTB U TIpeBpalicHue

pa3BUTHS
(oHTOTEHE3A),
CYIIECTBOBAHHE,
otoopa,

Pa3znen 4. Tema 4.2.
[Tpaktuyeckoe 3ansTue Ne 8
TecTtoBas pabota

Tema 4.4.

[TpakTrueckoe 3anstue Ne 9
[TpakTruyeckoe 3anstue Ne 10
Tema 4.5.

IIpakTrueckoe 3anstue Ne
12,13

TecroBas pabota

B 3KOCHUCTEMAX CBOEii | aHepruu B 6mochepe

MECTHOCTH, KpyroBopoTa

BELIECTB M IpeBpalleHue

SHEpruu B Ouocdepe

OK 01, OK 07

- copMupoBaTh yMEHHS | IPUMEHSIET noydeHHsie | Paznen 1. Tema 1.1.
MPUMEHSATH MOJIyYCHHbIE | 3HAHUSA JUTSt o0bsicuenus | [IpakTuueckoe 3ansTue Ne 2
3HAHUS I OOBSICHEHHSs | Omosiormdeckux TmpoiueccoB u | Pazgen 2. Tema 2.6.
OMOJOTUYECKHX MPOIECCOB U | SABICHUH, JUTSt npuHsatus | [Ipaktuueckoe 3ansatue Ne 7
ABJIGHUM, JUIsl  TPHUHATHS | MpakTUYeckux  pemieHuid B | Paznen 4. Tema 4.4.
MPAKTUYECKUX pEHIeHW B | MOBCEAHEBHON XM3HH C 1embio | [IpakTtudeckoe 3anatue Ne 9
MOBCETHEBHOM  JKM3HU  C | oOecrieueHus oe3omacHoctu | [Ipaktrueckoe 3ansTue Ne 10
LENBIO o0ecrieyeHus | CBOEro 370poBbsi M 3710poBbs | [IpakTHueckoe 3ansTre Ne 11
0e30MacHOCTH CBOETO | OKPYXKAIOUIUX monen, | Tema 4.5.

3/10pPOBbSI " 3]10pOBbsl | coOMIOIEHUS 370poBOro obpasa | [Ipaktuueckoe 3anstue Ne
OKpPYXKaroIINX JIO/IEH, | )KU3HW, HOpM  TpamoTHoro | 12,13

COOIOICHUS 3710pOBOTO | IOBeAEHUsT B  OKpyxatwomen | Paznen 5. Tema 5.1.

obpaza JKW3HH, HOPM | IpuUpoaHON cpene; moHumaeT | [Ipaktuueckoe 3anstue Ne 14
IPaMOTHOTO TIOBEIECHUS B | HEOOXOAUMOCTh Tema 5.2.

OKPY)KaIOIIeH  MPUPOJTHOMN | UCTIONB30BaHUS  JocTkeHui | [Ipaktuueckoe 3anstue Ne 15
cpene; NOHUMAaHHE | COBPEMEHHOI  OHoiorun

HE00X0AMMOCTH OMOTEXHOJIOTHIA JUTSt

MCIIOJIb30BAaHUs JOCTUKEHHUH | pallMOHAILHOTO

COBPEMEHHOM OHOJIOTUM U | PUPOIONOIb30BAHUS

OHMOTEXHOJIOTHI TUTSt

palMOHAIBHOTO

MPUPOIONOIB30BAHUS

OK 01, OK 02, OK 07,

I1K 4.2.

- c(hOpMUPOBAHHOCTD | IECMOHCTPUPYET ymenus | Paznmen 1. Tema 1.3.

YMEHHS pelars | pemarb o6uonornueckue | [Ipaktnyeckoe 3anstue Ne 3




OHOJIOTHYECKUE 3aJa4y, | 3a7a4u, coctaBiiaTh | Pasnen 2. Tema 2.4,
COCTaBJIATh T'€HOTUIIMYECKUE | TECHOTUIINYECKHUE cxeMsl | [Ipaktuueckoe 3anstue Ne 5
CXEeMbl CKpeIIMBaHMs Ui | CKpeuuBaHus Uil pasHbIX | Tema 2.5.

pa3HbIX TUIOB | TUIIOB HacienoBanus | [Ipakruueckoe 3ansitue Ne 6
HACJIEIOBaHMs TPU3HAKOB Y | IPU3HAKOB Yy  OpPraHu3MoB, | Tema 2.6.

OpraHU3MOB, COCTaBJISITh | COCTaBIATh cXeMbl TmepeHoca | [Ipakruueckoe 3ansitue Ne 7
CXEMBI MepeHoca BEIIeCTB U | BEIIECTB M OJHEPrUhd B

SHEPTUM B  DIKOCHUCTEMAx | IKOCHMCTeMax (Llenu MHUTaHUs,

(uemu mNHUTaHUS, MUIIEBBIE | MUIIEBBIC CETH);

CETH)

OK 01

- c(OpPMUPOBAHHOCTH | AEMOHCTPUPYET ymenus | Paznen 1. Tema 1.1.
YMEHHI KPUTHUYECKH | KPUTHYECKHU orienuBarth | [Ipaktudeckoe 3ansitue No 1
OIICHUBATH nnpopmanuto | uaGopmarmio Ouonorudeckoro | [Ipakruyeckoe 3anstre Ne 2
OHOJIOTUYECKOT0 colmepkanus,  Bkmouaromrywo | Pasnen 2. Tema 2.6.
COAEpKaHUsA, BKJIIOYAIOLIYIO | ICEBAOHAYYHble 3HaHua u3 | [Ipaktrueckoe 3anstue Ne 7
MICEBJOHAYUYHbIE 3HAHUS U3 | PA3IUYHBIX uctouyHukoB | Paznen 4. Tema 4.4.
Ppa3IMYHBIX HMCTOYHHUKOB | (CpencTBa maccoBoii | [Ipaktudeckoe 3ansTue Ne 9
(cpenctBa MaccoBOH | HH(POpPMAIIHH, HayyHo- | [Ipaktuyeckoe 3anstue Ne 10
uH(popMaluuy, HAy4HO- | IIONYJISIPHBIE Mmatepuansl); | [Ipaktuyeckoe 3anstue Ne 11
MOMYJSIPHBIE ~ MaTepHalbl); | HHTEPIPETUPOBaTh dTHUYeckue | Tema 4.5.
WHTEPIPETHUPOBATH aCIeKThI coBpemeHHbIX | [IpakTudeckoe 3ansarue No
3TUYECKUE aCIIEKTHI | HCCIEN0BaHU B  Owmosioruw, | 12,13

COBPEMEHHBIX UCCIEA0BAHUMN | MEIULIMHE, ouorexnonoruu; | Paznen 5. Tema 5.1.

B OuWojoruu, MEIUIIMHE, | pacCMaTPUBATh rnobansHeie | [Ipaktuyeckoe 3anstue Ne 14
OMOTEXHOJIOTHH; 9KOJIOTUYECKHE npoOiemsl | Tema 5.2.

paccMaTpuBaTh TII00ANbHBIE | COBpeMeHHOCTH, (opmupoBath | [Ipaktuueckoe 3anstue Ne 15
HKOJOTUYECKUE  MPOOJIEMBI | IO  OTHOIICHHUI0O K  HHUM

COBPEMEHHOCTH, COOCTBEHHYIO MO3UIINIO

dbopMupoBaTh 1o

OTHOLLIEHHUIO K HUM

COOCTBEHHYIO MO3UIINIO

OK 01, OK 02

- copMupoBaTh yMEHHS | CO37AET cobctBennsie | Paznen 1. Tema 1.1.
CO3/1aBaTh COOCTBEHHBIE | MMUCHMEHHBIE u ycTtHble | [TpakTtnueckoe 3anstue No 2
MACbMEHHBIE W YCTHBIE | COOOIIECHUS Ha ocuoBe | Pazmen 2. Tema 2.3.
coolOmieHuss Ha  OcHOBe | Ouonornueckoit wuHpopmanuu | [Ipaktuueckoe 3ansaTue Ne 4
OMOJIOTUYECKON N3 HECKOJIBKMX WCTOYHHKOB, | Pa3men 2. Tema 2.6.
uH(OpPMAIIUK U3 HECKOJIBKUX | TPAMOTHO ucnons3yet | [Ipaktuueckoe 3anstue Ne 7
HCTOYHHUKOB, rPaMOTHO | MOHSITUHHBIN anmapar | Pazgen 4. Tema 4.4.
UCIIONIb30BaTh MOHSTHHMHBIN | Ouonoruu [TpakTideckoe 3austue Ne 9

amnmapaT OMoJI0Tur
OK 01, OK 02, OK 04

[TpakTryeckoe 3anstre Ne 10
[Tpaktuyeckoe 3anstue Ne 11
Tema 4.5.

[TpakTuyeckoe 3ansTue Ne
12,13

Paznen 5. Tema 5.1.
[TpakTuueckoe 3anstue Ne 14
Tema 5.2.

[TpaxTrueckoe 3ansitue Ne 15
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