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PabGouass mporpamMma y4eOHOW IHUCHMIUIMHBI pa3paboTaHa Ha ocHoBe TpebOoBanuit OI'OC
cpenHero ooOmero oOpa3oBaHUs, YTBEPXKACHHOTO mpukazoM MuHmnpocBemieHuss Poccum Ne 413
or 17.05.2012 (akTyanmbHas penakius), ¢eaepalbHOH 00pa30BaTEIBHOM MPOrPaMMbl CPETHETO
obmiero obpaszoBanus, yrBepkaeHHor [Ipukasom Munnpocsemenuss Poccun ot 18.05.2023 Ne 371
(akTyanbHasi penakius), pacnopsbkenus MunnpocBemenus Poccun ot 30.04.2021 Ne P-98 5 «O06
yrBepxkacHuE KoHIenmuu mpernomaBaHusi  00ME0o0pa3oBaTeNbHBIX JUCHUIUIMH C  Y4ETOM
npodecCHOHANBHOM HAIPaBICHHOCTH MPOTrpaMM CpeAHero MnpodeccuoHanbHOro 00pa3oBaHUs,
peann3yeMbIX Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHus»; mMucbMa JlemapTaMeHTa rocyiapcTBEHHON
MOJIMTUKU B cdepe cpeaHero mnpodeccuoHanbHoro o0pa3zoBaHus U Mpo(ecCHOHATBHOTO 00y4eHUS
Munnpocsemenuss Poccun «O HampaBieHuu pekomenpanmit» ot 1 mapra 2023 1. Ne 05-592
(Pexomennmanuu mo peanu3anuu  cpedHero odmiero o0Opa3oBaHUs B IMpeAesiax OCBOCHUSA
00pa30BaTeNbHONW MPOrpaMMbl  CPEHEro NPOPECCHOHATBHOIO OO0pa3oBaHMs) W MaTepHajoB
®enepanpaoro npoekra ®I'BOY JIIIO MUPIIO «Pa3paboTka M BHEIpEeHHUE METOAMK IPENoaaBaHUs
0011e00pa30BaTeNbHBIX JUCHUIUIMH C YYE€TOM TNpPO(EeCCHOHANBHON HANpaBIeHHOCTH MHPOTpaMM
cpenHero mpodeccuoHalbHOTO 00pa3oBaHUs, pealu3yeMblX Ha 0a3e OCHOBHOIO OOMIETro
00pa3zoBaHUN.

PaccmoTpeHo 1 0100peHo Ha 3aceqaHnu MeToAn4ecKoro CoBeTa
[Tpotokon Ne 1 ot 27.08.2025 1.



COJEPKAHUE

. OBIIAA XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
YYEBHOU JTUCHUIIJIMHBI

. CTPYKTYPA U COJAEPKAHUE YUYEBHOH JUCIUAILIUHBI

. YCJIOBHUS PEAJTU3ALIMU IPOTPAMMBI YUEBHOI
TACIATLITAHBI

. KOHTPO.JIb 1 OHIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JTUCHUIIJIMHBI

12

25

28



1. OOmas xapakTepucTHKa pado4yell NporpaMMbl 001e00pa3oBaTeJbHOM JIHCIUIITHHBI
O.08 BuoJorust

1.1. MecTo THCHHIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:

OoOmeoOpa3oBarenbHas AMCUUIUIMHA «bBHONOTHS» SBISETCS O00s3aTENBbHOW YacCThIO
00111e00pa30BaTEIILHOTO IUKJIa 00pa30BaTeIbHON MporpaMmMbl B cootBeTcTBUU ¢ ®I'OC CIIO
no npodeccun 23.01.17 MacTtep no peMOHTY U 00C/Ty:KUBAHHIO ABTOMOOUJIEH .

1.2. llean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIMHBI:

1.2.1. leap AUCHMILIHHBI

Copepxanre MporpaMMbl 00IIe00pa3oBaTeIbHON JUCIHUILTUHBI «BHONIOTHs» HANIPaBICHO
Ha JIOCTH)KCHUE PE3YJIhTAaTOB €€ M3ydeHus B cooTBeTcTBHHM ¢ TpeboBanusmu OI'OC COO ¢
yueroMm TnpodeccuonanpHoii HampasieHHoctH PI'OC CIIO. llens u3ydeHHS AUCHHUILTAHBI
«buonorusi» Ha 0a30BOM YypOBHE — OBJaJeHHE OOYUYaIOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-
(GYHKIMOHATBHON OpraHu3alii >KUBBIX CHCTEM pa3HOrO paHra W MNpuoOpeTeHrne YMEHHM
MCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX AEMCTBHUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI U
pENICHHS Pa3INYHbIX KU3HESHHBIX MPOOIIEM.
Joctuxenne 1eau u3ydyeHus AUCHUIUIMHBL «brojorus» Ha 6a30BOM ypoBHE oOecreunBaeTcs
pELIEHHEM CIIEIYIOIUX 3aau:
o OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBHJIaX, CIYXalllUX OCHOBOW is (OpPMUPOBaAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;
o dbopMupoBaHue y 0Oy4YarOIIUXCS MO3HABATEIbHBIX, UHTEIUIEKTYabHBIX K TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHanu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISI0B,
UJeH ¥ MOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;
. CTaHOBIIEHHE Yy OOydYarommxcs oOImed KyIbTypbl, (YHKIHOHAIBHOM TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dbopmupoBaHre y 0OyJaromUXCsl YMEHUM WIUIFOCTPUPOBATH 3HAYEHUE OUOIOTHYECKUX
3HAHUW B TMPAKTUYECKON [EATETHHOCTH YEJOBEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;
o BOCITUTAHUE YOCXKIEHHOCTH B BO3MOXKHOCTHU TTO3HAHHS YEJIOBEKOM >KHUBOUM TPHUPOIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

o OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIIEHUS] YPOBHS 3KOJIOTHMYECKOM
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. IpUMEHEHHEe MPUOOPETEHHBIX 3HAHUM M yMEHHH B MOBCEAHEBHOM >KM3HM JUIS OLICHKH

MOCNEACTBUI CBOEH NEATENHHOCTH IO OTHOIICHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

1.2.2. Ilmanupyemble pe3yabTaTbl 0CBOCHUS 0011e00pa30BaTeIbHON JUCUMILIUHBI B
coorBercTBHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
O6mme xomnetenuu (nainee — OK) u npodeccrnonansupie komneteHiuu (naiee — [MK) ®IOC
CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METANPEAMETHBIMU W NPEIMETHBIMU pe3yjbTaTaMu
00ydenust 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Koa n Il1anupyemMsie pe3yabTaThl 0CBOCHHS AMCHUIIINHBI

HaHMeHOBaHHe

‘l’OPM“PyeMHuX Oo6uue JMCUMILITMHAPHbIE

KOMIIeTeHIU i
OK 01. JInuHOCTHBIE pe3yJbTaThl JOJKHBI oTpaxath B vactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUH O MecTe M POJH OMOJIOTHU
BeiOupare crnocoObl | TPyA0BOTr0 BOCIIMTAHUS: B CHCTEME HAayYHOTO 3HaHMSA; (DYHKIMOHAIBHON TI'PaMOTHOCTH
pereHus 3aja4d | - TOTOBHOCTb K TPYAY, OCO3HAHWE IIEHHOCTHM MAacTEpCTBA, | YENOBEKa IS PELICHHUS )KU3HEHHBIX MPOOIIEM,;
npodeccHoHaNbHON | TpyAoIoOue; ITP6 2. CchopMHPOBAaHHOCTH YMEHHS PACKpPBIBATh COJCpIKaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH IESTEILHOCTH TEXHOJOTWYECKOH | OCHOBOMONATAIOIMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHUTEIBHO u COIMATBHON HAaIpaBJICHHOCTH, CIIOCOOHOCTD | )KM3Hb, KIIETKa, TKaHb, OpraH, OpraHW3M, BUJ, IIOMYJISIHS,
K pa3jIMuHbIM MHHUIMMPOBATh, TNIAHUPOBATh U CAMOCTOSITEIBHO BBIMOJIHATE | 9KOCHUCTEMA, OMOLIEHO3, Onocdepa; MeTadbonm3M (0OMEH BEIIeCTB
KOHTEKCTaM. TaKyIO 1eATCIBHOCTB; ¥ TpeBpallieHue DSHEPruu), TroMmeocTa3 (CaMOoperyssuus),

- HWHTEpeC K pamyHbiM cdepaM npodeccHoOHATBHON
JIeATEeTLHOCTH.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
OsgiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE IeHiCTBHSL:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh W aKTyaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK WU OCHOBAHHS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTpENENATh LENU JACSITeIbHOCTH, 3aJaBaTh MapaMeTphbl U
KPUTEPHUU UX TOCTUKEHUS;

- BBISIBJISITh ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YJIHTATOB
MHOCJIENCTBUU IEITEILHOCTH.
0) 0a3oBbIe HCCIeA0BaATENbCKHE JI€liCTBUS:

- BJaJIETh HaBBIKAMU  y4e€OHO-HCCIIEIOBATEILCKOU U
MPOEKTHOM JIeATeIHbHOCTH, HABBIKAMHU pPa3pelieHus mpoodIem;

MMPOTHUBOPCUHA B

JACATCIIBHOCTh, OIICHUBATh
oejsisM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMOperyJsinus, CaMOBOCIIPOU3BEICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3aLIUA;

[1P6 3. CdopMUpOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKJICHUS )KU3HU U YETIOBEKA;

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIArarone OUOoIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BaswmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHCTEMAM,;

ITP6 5. IlpuobpeTeHne OmbiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHUA, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

Y OMMCAHMS JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHu3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIABHUXCHU A
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEeiIn4YnHaMu, 06’BZCHGHH$[ HOJ'Iy‘IeHHBIX peSYJ'IBTaTOB
u GOpPMYyIUPOBAaHUS BBHIBOJIOB C HCIIOJIb30BAHHEM HAyYHBIX




- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

U aKTyaJIM3UpOBaTh 3aJady, BBIABUTATh THUIOTE3Y €€
peIlIeHHs, HaXOUTh apryMEHTHI I JI0Ka3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYCCKH OICHWBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C y4ETOM aHAIN3a
HUMEIOIIUXCS MAaTEPUATBHBIX ¥ HEMAaTEPHAIIbHBIX PECYPCOB;

-- yMeTh TMEPCHOCUTh 3HaHWUS B T[O3HABATCIBHYI0 U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PELICHUS.

npeajaratb OpUIrHaJIbHBIC

NOHSATUM, TEOPUI U 3aKOHOB;

I[IP6 6. CchopMHPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  IYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX ~OpPTaHW3MOB, BHJIOB,
OHOreoeH030B U HKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TPEBpAICHUS OSHEPTUUM B KIETKe, (DOTOCHHTE3a,
IUIACTUYECKOTO W DHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a,
MHUTO3a, MeW03a, OIUIOJOTBOPCHHSI, PAa3BUTUS U PA3MHOKCHHUS,
WHIUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHUS,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpene OOWTaHUS, BIUSHHS
KOMITIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX H3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH;

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTHh IMOJIYYCHHbBIE
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IPOLECCOB M SBICHUH,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

Cc uenbto obecriedeHHss OE30MaCHOCTH CBOErO 370POBbSl U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JTOCTHKCHUN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palOHAJILHOTO
MIPUPOJIOTIONB30BAHHS;

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMbI CKPETIUBAHHS

JUIs pasHbIX TUIIOB HACJIEJOBAHUS MPHU3HAKOB Y OPIraHU3MOB,
COCTABIISAATH CXEMBI MEPEHOCA BEMIECTB M SHEPTUH B IKOCHCTEMaX
(uenu MUTaHMS, TUILEBBIE CETH);

IIP6 9. CdopMHUpOBAaHHOCTh YMEHHHA KPUTHYECCKH OICHUBATH
uHpoOpMalMI0  OMOJIOTUYECKOTO  COJEPKaHMsl, BKJIHOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB (CpEICTBa

MaccoBO HMH(pOpPMAaLMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
HUHTEPIPETUPOBATH THYECKUE ACTEeKTHI COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMH, MEIMIMHE, OHOTEXHOJOTHH;




paccMarpuBaTh  TIJI00aJbHBIE  JKOJIOTHYECKHE
COBPEMEHHOCTH, (OpPMHUPOBATH IO
COOCTBEHHYIO MO3HIIUIO;

IMIP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
IMCbMCHHBIE W YCTHBIC COOOIICHUS HAa OCHOBE OHOJOTMYECKOM
UHpOpPMAIlMM W3  HECKOJBKHX  WCTOYHHKOB,  T'PAMOTHO
MCII0JIb30BATh MOHATHIHBIN anmapar OMOJIOTHH.

POOJIEMBI
OTHONIICHUIO K HHUM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,
aHaju3a u
UHTEPIPETALNH
UHPOpPMALIUHU 1
uH(pOpMaIMOHHBIC
TEXHOJIOTHH IS
BBIIOJIHEHMS 3434

JInuyHOCTHBIE pe3y/bTaThbl JOJKHbI OTPAKaTh B YACTH:
LEHHOCTH HAYYHOI'0 IIO3HAHMS

-c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKd U OOIIECTBEHHOMN
IPAKTUKK,  OCHOBAaHHOIO  Ha  JAHalore  KYyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MmecTa
B IIOJIUKYJIBTYPHOM MHDE.

MeTanpeaMeTHble pe3yJbTaThl J0JKHbBI 0TPAXKATH:
Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
N03HABATEJIbHBIMM el CTBHSIMU:

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAYYHOTO 3HaHWs, (YHKIMOHAIBHOH TPaMOTHOCTHU
YeIIOBEeKa JJIs PEIICHUS )KH3HESHHBIX MPOOIeM;

I[IP6 7. ChopMHpPOBAaHHOCTh yMEHUS TPUMEHSATH MOJYYCHHBIC
3HAHUS I OOBSCHEHHS OMOJOTHYESCKUX TPOIECCOB U SIBJIICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEIICHUH B IIOBCEIHEBHOMN KU3HU

C 1enplo obecrneueHuss OE30MaCHOCTH CBOETO 3JI0POBbS U
3II0POBbsI OKPYXKAIONIMX JIFOJICH, COOIOICHHUS 310pOBOro o0Opasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH MTPUPOTHON
cpezie; MOHMMaHUuEe HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHIKCHHM

npodeccuoHanbHOM | B) paboTa ¢ MHpOpMAaIUECH: COBPEMEHHOW OHMOJIOTHH M OMOTEXHOJOTHH IS PalMOHAIBLHOTO
JESTENIbHOCTH. - BJlaJeTh  HaBBIKAMH  TMOJY4YeHHs  WHGPOPMAIUH | MPUPOIONOIH30BAHHS,
W3  HWCTOYHUKOB  pas3HbIX  TumoB, camoctosTenbHo | [IP6 10. ChopMupoBaHHOCT, YyMEHUW cO3/1aBaTh COOCTBEHHBIE
OCYIIECTBIISATh TIOUCK, aHanus, CUCTEMAaTH3AINI0 | MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOTHYECKOM
¥ WHTEPIPETANNIO WHPOPMAITUU PA3IHYHBIX BUIOB B GopM | ”HPOpPMAIMU M3 HECKOJNBKMX  WCTOYHUKOB,  T'PAMOTHO
MpEeJICTaBICHHUS, UCTIONb30BaTh IOHATUHHBIN anmapar OMOJIOTHH.
- OIICHHWBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(OPMAIIHH,
€€ COOTBETCTBHE IMPaBOBBIM U  MOPAIBHO-3THYECKUM
HOpMaM.
OK 04. JImaHOCTHBIE pe3ynbTaThl JOJDKHBI oTpaxkaTh B uactu: | [IP6 5. IIpuoOpereHue ombiTa MPUMEHEHHUS OCHOBHBIX METOIOB
OddexTuBHO [IEHHOCTH HAy4YHOTO IIO3HAHUSA: OCO3HAHWE I[EHHOCTH | HAYYHOTO MO3HAHUS, HCIIOIh3YeMbIX B OMOJIOTHHU: HAOIIOICHUS H
B3aMMOJICHCTBOBATh | HAYYHOW  JEATEIBHOCTH, TOTOBHOCTh  OCYIIECTBISITH | OTMHMCAHUS )KUBBIX CUCTEM, IPOIECCOB U SBIEHUIN; OpraHU3alluU U
U paboTath MPOEKTHYIO u HCCIIEI0BATEIIbCKYIO NESTSIIBHOCTD | MPOBEICHUST ~ OMOJIOTHMYECKOTO  JKCIICPUMEHTA,  BBIIBIDKCHUS
B KOJUJIEKTHBE WHAUBUAYAILHO U B TPYIIIIE. TUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
U KOMaH/Ie. MeTtanpeaMeTHbie pe3yJIbTAThI J0JIKHBI 0TPAXKATH: BETMYMHAMH, OOBSICHEHHS  IOJIYYCHHBIX  pPE3yJIbTaTOB |
OBjaleHNe YHHUBEPCAJbHBIMHM KOMMYHUKATHBHBIMH | (OPMYyTUpOBaHHUS  BBIBOJAOB C  HCIIOJb30BAaHMEM  HAy4YHBIX
NeMCTBUAMMU: TOHSITUH, TEOPHUIl U 3aKOHOB.




0) coBMecTHAs1 1eATeIbHOCTD:
- IIOHUMATh U UCIIOJIB30BaATh HpGI/IMYH_IGCTBa KOM&HI[HOIZ
Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiaTb poJM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CYXKJIaTh Pe3yIbTaThl COBMECTHOM PabOTHI.

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUs 00
U3MCHCHHHU KJIMMAaTa,
TPUHIUITBL
OepexIIMBOrO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B YUpE3BbIYAITHBIX
CHUTYyaIIHsIX.

JIn4HOCTHBIE pe3yabTaThl J0JLKHbI OTPAXKATH B YACTH:
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

- c(hOpMUPOBAHHOCTH 3KOJIOTUYECKOU KYJIbTYpHI,
IOHMMAHNE BIUSHUS COLUATbHO-I)KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIBHOM Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUIAHUPOBAaHUE U  OCYIIECTBIECHHE  JIEUCTBUH B
OKpYKaloIlIe Cpelie Ha OCHOBE 3HAHUA LIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEINpUATHE JICUCTBUH,
OKpYXKarollleu cpere;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX JIEHCTBUM,
IpeoTBpallaTh UX;

- paclIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MeTtanpeameTHble pe3yJabTAThI JOJKHBI OTPAXKATH
OBiaseHue YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH
JeliCTBHSIMU:

0) coBMecTHAs IeATeIbHOCTD:

- NOHMMaTh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAHJIHOM
Y MHIUBHUIyaJIbHOM paboTHI;

MMPUHOCAIINX BpPCA

JIEITEILHOCTH  DKOJIOTHYECKOM

[TP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHUS, UCIIOJIb3YeMbIX B OMOJIOTHH: HAOIIOICHUS

U OIUCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alun
U TPOBEACHUS OMOJOTMYECKOTO JKCICPUMEHTA, BBIIBUKCHHUS

THUIIOTE3, BbIABJICHUA 3aBUCHUMOCTH MCXKAY HCCICAYCMBIMHU
BCIIMYHMHAMU, 00BSICHEHUS MOJIYYCHHBIX PE3YIbTATOB u
Q)OPMYJ'II/IPOBEIHI/ISI BBIBOAOB C HUCIIOJIBb30BaHHUECM HAay4YHBbIX

IIOHATUM, TEOPUI U 3aKOHOB;

I1P6 6. CchopMuUpOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPHOT M  JYKAPHOT;
OJTHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OpraHM3MOB, BH/[IOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIECTB W TMPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO W DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTUS U PA3MHOKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpelie OOWTaHWsS, BIIUSHUS
KOMIIOHEHTOB ~ JKOCHCTEM, AQHTPOIIOTEHHBIX  W3MEHEHHH
B OKOCHCTEMaX CBO€H MECTHOCTH,KPYrOBOpPOTa BEIIECTB U
npeBpallieHre YHepruu B ouocdepe;

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE

-  [pUHUMATh  I[EeTd  COBMECTHOM  JIEATEIbHOCTH, | 3HAHUS ISl OOBSICHEHUS OMOJIOTMUYECKUX IMPOIIECCOB U SIBICHUM,
OpraHU30BBIBAThH " KOOPJIUHUPOBATH JEUCTBUSI | Il TIPUHSATHS MPAKTHYECKUX PEHIEHUN B MOBCEIHEBHOW >KU3HU
M0 €€ JOCTIKEHHUIO: COCTAaBIATh IUIaH JCWCTBUIA, | C IeNbl0 oOecredeHuss Oe30MacHOCTH CBOETrO 3JI0pOBbS U
pacnpefensiTh pojd C yYeTOM MHEHHUH YYaCTHUKOB | 3I0pOBbS OKPY)KAIOIIMX JIFOJIEH, cOOII0IeHUs] 310pOBOro odpasa




00CyXJaTh pe3ylbTaTbl COBMECTHOU PabOTHI.

YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaIoIel MPUpPOIHON
cpeze; MOHMMaHUue HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKCHHUN
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IIPUPOAONOJIB30BaHUS.

K 1.2.
OcymiecTBIsATh
TEXHUYECKOE
00CITyKUBaHHE
aBTOTPAHCIIOPTHBIX
CpEJICTB.

IIK 2.1. BeinosiHsTh
MOHTaXHbIE,
JIEMOHTAXKHBIC,
peryJIupoOBOYHBIC U
JUarHOCTHYCCKHUE
paboTsl
MEXaHUYECKUX
KOMITOHEHTOB
aBTOTPAHCIIOPTHBIX
CPEJICTB.

OsJaanenue YHHBepPCAJIbHbIMH
N03HABATEJIbLHBIMH JAeliCTBUSIMH:

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:
-CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY ITOHCKY
METOJIOB PCIICHHUs] TPAKTUYECKHX 3a7a4, MPUMCHEHHUIO
pa3J'II/I‘~IHBIX METOAOB IIO3HAHUA,

-OlIEHKa HOBBIX CUTYAIIH, OIIEHKA MPUOOPETEHHOT'O OIbITA.

Y4eOHbIMU

BbinosiHeHue pa3JIMYHBIX BHI0B PadOT C IPUMEHEHUEM
MIOJIYYE€HHBIX 3HaHUHU JJI IPUHATHS IPAKTUUYECKUX PELICHUM B
poQeCcCHOHATIBHOMN IEATEIbHOCTH € LEIbI0 00eCcIIeYeH s
0€30MaCHOCTH CBOETO 3/J0POBbS U 37I0POBbSI OKPYKAIOIINX JIFOICH,
COOJIIOICHMSI 310pPOBOI0 00pa3a )KU3HU, HOPM I'PaMOTHOTO
MIOBEJICHUS B OKPYKAIOUIEH TPUPOAHON Cpeie; TOHUMAaHUE
HE0OXO0IMMOCTH MCIIOJIb30BaHUs JOCTHKEHUH COBPEMEHHOM
OMOJI0rUM U OMOTEXHOJIOTHH JIIsl palliOHATILHOTO
IIPUPOIONOIB30BAHUS.




2. CTpykTypa u coaep:kaHue 00111e00pa30BaTeIbHOM U CHUIIMHBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4.

TEOPETUYECKUE 3aHATHUS 45
MPAKTUYECKHUE 3aHATUS 19
J1a00paTOPHBIE 3aHITHS 6
OcHOBHOe cojiep:KaHHe 58
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/Iep:KaHKe (Coep:KaHne 12
MPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrecrauus (IuddepeHIIPOBaHHBIN 3a4ET) 2
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2.2. TemaTn4ecKkui IJIaH 1 coaecpskaHue NUCHUIJIUHDBI

dopmupyeMble
HaumeHoBaHue Conep:kanue yuye0HOro marepuaja (0CHOBHOE M MPOo(deccHOHAILHO OPUEeHTHPOBaHHOE), | O0beM
pa3iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) yacop | oMmeTeHiM
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pasznes 1. buoJsiorusi kak Hayka. ZKuBble cMCTEeMbI M1 MX OPraHU3alus 2
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa 2
buosorus buonorus — Hayka o xuBoil npupoze. CBa3u 6MOIOTUU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMHU U
B CHCTeMe HayK. JIPYTUMH €CTECTBEHHBIMHU HayKamu, punocodueld, penuruei, STUKON, SCTETUKON U TPABOM.
Oo0masn Ponp Ouonorun B (QOpMHPOBAHUM COBPEMEHHOW HayyHOM KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
JKH3HHI Mertoabl MO3HAaHUS >KUBOM MpUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE, OK-02
Kiaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).
JKuBble cucteMsl (0MOCHCTEMBI) KaK MpeaIMeT U3ydeHus 0uonoruu. OTanune )KUBbIX CUCTEM
OT HeopraHu4deckoi mpupoasl. CBoHcTBa OMOCHCTEM U UX pa3HOOOpasue.
YpoBHH OpraHM3alyH ouocucrem: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpPTraHU3MEHHBIH, MOMYJIAINOHHO-BHIOBOH, 3KOCHCTEMHBIH (OMO - TEOICHOTHYECKUIN),
O6uocdepHblit
Pa3nen 2 XuMuueckuii COCTaB M CTPOEHHE KIETKH 10
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJia 2
XuMHYeCKHH cocTaB | XMMUYECKUM COCTaB KJIETKH. XMUMHUYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI, MUKPOIJIEMEHTHI.
kJieTkH. Boja Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
¥ MHHepaJIbHbIe [Tonnep>kaHue OCMOTHUYECKOTO OanaHca.
BelleCTBA IIpakTHYeckoe 3aHATHE 1
Ne 1 «buonornyeckass pojib MUHEPAJIbHBIX BEIIECTB B 00ECHEUYEHUU >KHU3HENEATEIbHOCTH
OpPraHU3MOB, IIPOSBJICHUS AUCOATaHCa MUHEPATBHBIX 3JIEMEHTOBY.
Tema 2.2. Coaepxanue yueOHOro MaTepuaa 4
Buosoruyeckn benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHumbie 1
BaJKHbIE 3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
XUMHYecKne MOJIEKYJbl (TIepBUYHAs,, BTOPUYHAS, TPETHUUHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
COC/IMHEeHUS cBoiicTBa OenkoB. buonoruueckue ¢yHkuun OenkoB. DepMeHTH — OHOIIOTHYECKHE OK-01, OK-02,
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIH HEHTpP, CyOCTpaTHas CHEIU(PUUYHOCTD. OK-04
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Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aTopOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a M Ae3okcuprbo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) W TMOoJMcaxapulpl (Kpaxmall, INIMKOTeH, LeNono3a). buonorndyeckue (yHKuuu
yrneBosoB. Jlumuasl:  Tpurmuepunsl, (pocomunuasl, crepounsl. [uapodumiibHO-
ruspopoOHble cBoiicTBa. buonormueckne ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JUMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIIeMHOBBIX KuCI0T. Ctpoenne u ¢pynkuun JJHK. Ctpoenue u
¢ynkuun PHK. AT®: ctpoerne U pyHKIUH.

JlaGopaTopHble 3aHATHs (HA BHIOOP NMpenogaBaTeIs)

Ne 1 «Omnpenenenne ButamuHa C B mpoAyKTax nUTaHus» uium «OnpeneneHue Haaudus
Kpaxmajia B MPOJIyKTax muTaHus» Wik «[ uapo@mibHO-TuapodhoOHEIC CBONCTBA JTUITUIOB)»
win «/3ydyeHne KaTalUTUYECKOW aKTHUBHOCTH (DepMEHTOB (HAa MpHUMEpPE aMuIa3bl WM
KaTajasbl)».

Tema 2.3.
CrpykrypHoO-
(pyHkumoHabHaA
opraHu3aums
KJIETOK

Coaep:xanue y4eOHOIro MaTepHuaJia

[uronorus — Hayka o kierke. Kierounast Teopusi — npumep B3auMOACHCTBUS Ueh U (HakToB
B HayYHOM ITIO3HAHUU. MeTO/bl U3y4eHUs KICTKU.

Knerka kak menoctHas >kuBas cucrema. OOmue MpU3HAKK KJIETOK: 3aMKHYTash HapyKHas
MeMmOpaHna, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CUHTe3a Oeska.

Tunsl KJIETOK: JSyKapuoTHYeckas U npokapuotuyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuueckon kietku. Kierounas crenHka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KMBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJETOYHas CTEHKa, MIMKOKaIWKe, UX ¢(yHkouu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
l'onpmxu, mus3ocoMmsbl. [1oayaBTOHOMHBIE OpPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHJIBIL.
[Ipoucxoxxaenne MUTOXOHJpUN M TwacTul. Buael mimactun. HememOpaHHBIE OpraHOW[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUYKH, >KIYTHUKU. DYHKIHUH
OpPraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsropHbslii eHTp kieTku. CTpoeHue sapa: sijepHas 000J0uKa, KapHoIljia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KIIETKE.

JlaGopaTropHubie 3aHsTHsI (HA BHIGOP NpenoaaBaTeis)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPUObI) M KJIETOYHBIC BKIIOUEHHUS (Kpaxmall,
KapOTHHOMIBI, XJIOPOILJIACTHI, XPOMOTUIACTHI)» Wiu «/3ydeHne cTpoeHUs! KIETOK PacTeHHIA,
KUBOTHBIX U OaKTEpUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpenaparax U UX OMHCAHUE»
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win «lIpoHunaemocts MeMOpaHsbl (I1a3MOJIU3, ACTIIIA3MOIIN3 )».

Pasgea 3. ZKKu3HeneaTebHOCTD KJIETKH

Tema 3.1.

OOMeH BelecTB H
npeBpalieHue
JHEpPruu B KJIeTKe

Copep:kaHue y4eOHOIro MaTepuaa

OOMeH BemecTB, Wi MeTaboIM3M. ACCUMMIIALINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO mporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMaHWU MeTabosm3ma. Tunbl OOMEHa BEIIECTB:
aBTOTpOHBIA U TreTepoTpodHBIA. Ponb ¢epMeHTOB B 0OOMEHE BEHIECTB M MPEBPAICHUH
sHeprun B Kietke. DorocuHTe3. CBeToBass M TeMHOBas (a3bl QorocuHTe3a. Peakunu
¢dotocunTe3a. DPPeKTUBHOCTh (hoTOCHHTE3a. 3HAUCHHUE POTOCHHTE3a IS )KU3HU Ha 3eMiie.
Bnusinue ycioBuit cpeipl Ha (JOTOCHHTE3 W CIIOCOOBI MOBBIIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYpHBIX ~ pacTeHHid. XEeMOCHHTE3. XEMOCHUHTE3UpPYIOIIUE OakTepuu. 3HAYCHUE
XEMOCHHTE3a JJIsI KU3HU Ha 3eMIIe.

DHepreTuyeckuii OOMEH B KJIeTKe. PaciieniieHre BemecTB, BbICICHUE U aKKyMYJIMPOBaHUE
SHEPTrUU B KJIETKE. DTalbl dHEPreTHYeckoro oomena. ['nmkonu3. bposkeHne W ero BHJIBL

Kucnopoanoe okucienue, win kjietoyHoe Abixanue. OxucnutensHoe (pochopumupoBaHue. OK-01, OK-02,
D¢ (HeKTHBHOCTH YHEPTETHYECKOTO OOMEHA. OK-04
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJia
Buocunres 6enka Peakiiun marpuuHoro cuHre3a. [enermueckas wuHpopmamms wu JHK. Peammsanus
reHeTUYeCKOo nHpopMauu B KieTke. [ 'eHeTnueckuii Ko U ero cBoiicTa. TpaHcKpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpPaHCIALMM.
Koaupoanue amuaokuciaor. Poss pubocom B OuocuHTeE3e O€mKa.
IIpakTHYecKoe 3aHATHE
Ne 2 «Pemrenue 3a7a4d Ha onpeiesIeHUE MOCIEI0BATEIbHOCTH HYKJIEOTHI0BY.
Tema 3.3. Coaepxanue y4eOHOIro MaTepuaa
Bupycsi Hexknerounsie ¢popMmbl xku3Hu — Bupychl. Mctopust otkpeitus BupycoB (/1. U. MBanoBCcKuit).
OCoOEeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pacrenwuit,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmyHnonedunura yenoneka (BUY)
— Bo30yutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.
Pa3nes 4. PazMHokeHMe M HHAUBHAYaIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 4.1. Coaepxanue yueOHOro MaTepuaa OK-01. OK-02
Ku3HeHHBIH UK Knerounsnii mwki, wid >KA3HEHHBIM MUK KieTku. MHATepdasza m mmros. Ilporeccsr, OI,(-O 4 ’

KJIETKHU

npoTekaromue B nHTepgase. Perummkanus — peakuus marpuunoro cuHresa JJHK. Ctpoenue
XpoMOcOoM. XpOMOCOMHBII Habop — KapuoTUN. JIMIJIONIHBIN U TarIOuAHBIA XPOMOCOMHBIE
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Habopbl. Xpomatuiel. lluTonormyeckre OCHOBBI PAa3MHOXKEHUS U HMHAWBHYaIbLHOTO
pazButug opraHu3moB. Jlenenue kinerkm — wmuTo3. Craaum Murtosza. Ilponeccsl,
MPOUCXOASAIIME HAa PpPa3HbIX CTaJAMSIX MUTO3a. DBHOJIOrMYECKMH CMBICI  MHTO3A.
[Tporpammupyemasi ruOesb KIETKH — alloITO3.

Tema 4.2. Coaep:xkaHue yueOHOro MaTepuaJa 2
®opmbI ®opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecronoe u mojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
Pa3MHOKEHHUS JieJieHre HaIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE
OpPraHU3MoOB pa3mMHOXeHue. VICKyCCTBEeHHOE KIIOHMPOBAHHE OPraHU3MOB, €r0 3HAUCHHE ISl CENICKITUH.
[TonoBoe pasMHOXeHHUE, €ro OTAuYHs oT Oecmosoro. Meito3. Ctaguu meiio3a. [Iporeccsr,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMpIC U 3HaYeHHE Meio3a. ['ameTorenes — mporecc 00pa3oBaHus OJOBBIX
KJIETOK y KUBOTHBIX. [l0JIOBBIE JK€Ie3bl: CEMEHHUKU U sSMUHUKU. OOpa3oBaHHe U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30ui, SIMIIeKJIeTKa) — CIepPMaTOreHe3 U OOreHes.
OcoOEHHOCTH CTPOCHUS SIMIIEKIIETOK U criepMmaro3onioB. OmnonorBopenue. [lapreHorenes.
Tema 4.3. Coaep:xaHue y4eOHOro MaTepHuaJia 2
NuauBuayaibHoe WupuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (AMOPHOTeHe3). DTambl
pa3BUTHE SMOpPHUOHAILHOTO PAa3BUTHUS Y [O3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, TacTpyJsius,
OpraHu3MoOB opranorenes. IlocTomOpuoHanbHOE pazBuTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HerpsiMoe (JIMYMHOYHOeE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YypOACTBAa. PocT m pasButHe pactenmil. OHTOTreHE3
IIBETKOBOT'O PACTEHHUsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOEHHE CEMEHH, CTAINH Pa3BUTHSL.
IIpakTHyeckue 3aHATHSA 1
Ne 3 «MHpexnonHbIe 3a00I€BaHUS U SIIHIEMHUH B UCTOPUU YEJIOBEYECTBAY.
No 4 «BakuuHanus kak npoduiakTika HHQOEKIIMOHHBIX 3a00JI€BaHUI.
Pazgen 5. HaciiencTBeHHOCTh M HK3MEHYHUBOCTH OPraHM3MOB 10
Tema 5.1. Coneprxanue yueOHOro MaTepuasa 4
3aKOHOMEPHOCTH [Ipenmer u 3amaun reHeTUKH. POITb MUTONOTMH W SMOPHOJIOTHHA B CTAaHOBIICHHH T€HETHKH.
HacJIeI0BaHUS Bxman poccuiickux u 3apyO€XHBIX YYEHBIX B Pa3BUTHE TEHETUKH. METOJbl TCHETUKH

(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJEeKyJIsapHO-reHeTuueckuil). (OCHOBHBIE
TECHETUYECKUE NTOHATHUSA. | eHeTHuecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBaHUM.
3aKOHOMEPHOCTH  HAaclleZJOBaHHUsS  TPU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO00pa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBuino moMuHMpOBaHWs. 3aKOH PACHICIUICHUS MPU3HAKOB. [ MIOTE3a YHCTOTHI TaMeET.

OK-01, OK-02,
OK-04
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IlonHoe u HemoJHOE JAOMHUHHUPOBAHUC. ,)_—[I/II‘I/I6pI/I,Z[HOG CKpC€IIMBaHUC. 3aKOH HE3aBHCHMOI'O
HacCJICAOBaHHA IIPHU3HAKOB. ]_II/ITOFGHGTI/I‘-IGCKI/IG OCHOBBI I[I/II‘I/I6pI/IIIHOFO CKpCIIMBaHUA.
AHaJ'II/I3I/Ip}IIOIJ_[ee CKpC€IIMBaHUC. Hcnons3oBanue AHAJIIU3UPYIOIICTO CKPCHIMBAHUA JJIA
OMPCACIICHUS I'CHOTHUIIA ocoou.

IIpakTHyeckoe 3aHATHE

Ne 5 Pemenue 3amad Ha OIpENEIECHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TMPH MOHO-, [H-, MOJUTHOPUAHOM U AHAIU3UPYIONIEM CKpPEUIMBAaHUM,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBAHUSI.

Tema 5.2. Coaep:xkaHue yueOHOro MaTepuaJa
CuenJieHHoe CuemienHoe HacienoBanue TnpuszHakoB. Pabora T. Moprana mno cCrEmICHHOMY
HacJIeJ0OBaHUe HACJIEIOBaHUIO TeHOB. HapyiieHue cremieHuss TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.
NPU3HAKOB XpoMOCOMHasi TEOpHsl HACTIEICTBEHHOCTH. | eHeTHYeCKHe KapThl.
I'enetruka mona. XpoMOCOMHOE oOmpefeNieHue moia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
TI'omorameTHsie n rereporaMCeTHbIC OPraHU3MBbl. HaCJIGZIOBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
TIOJIOM.
IIpakTHyeckoe 3aHATHE
Ne 6 Pemenwe 3amau Ha ompeneleHHE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMPHU CLEIUICHHOM HACJEJIOBAaHUHU, COCTABIIEHHE T'E€HOTUIIUYECKUX CXEM
CKpEIIMBaHUA.
Tema 5.3. Coaepxanue yueOHOro MaTepuaJa
3aKOHOMEPHOCTH N3MeHunBOCTh. BUIbI H”3MEHYMBOCTH: HEHACJIEACTBEHHAS U HAcJeICTBEHHAs. Ponb cpenbl B
U3MEHYHUBOCTH HEHACJICJICTBEHHOW HW3MEHYUBOCTHU. XapaKTepUCTUKAa MOAU(DUKAIIMOHHOW H3MEHUYHUBOCTH.

BaprannonHsIli psax v BapuanmonHas kpusasd. Hopma peaknum npusHaka. KoandecTBeHHbIE
U KayeCTBEHHbIE MNpHU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBeHHas, miM TreHOTMNUYECKas W3MEHYMBOCTb. KomMOWHATMBHas W3MEHYHBOCTb.
Meiio3 u mMONIOBOM mpoliecc — OCHOBAa KOMOWHAaTMBHOM H3MEHYMBOCTU. MyTannoHHas
n3MeH4nBOCTh. Kiaccudukaruss Myranuii: TeHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTa u
NpUYMHB  MyTanuil. MyrareHHble (akTopbl. 3aKOH T'OMOJIOTMUECKHX DS/IOB B
HacneacTBeHHoN n3MeHunsoctu H. M. BaBuiiosa.

HpaKTl/l‘leCKOC 3aHsATHEC

Ne 7 Pemienue 3ala4d Ha OIpCACIICHHUC BCPOATHOCTH BO3HUKHOBCHHA HACJICACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHﬂ T'€HOB, COCTAaBJICHHUC I'€CHOTHIIMYCCKUX
CXCM CKPCHIMBAHUS.
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Tema 5.4.
T'enernka 4yejoBeka

Copep:kaHue y4eOHOIro MaTepuaa

I'enetnka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TeHEATOTUYECKUN, OJM3HEIOBBIA, ITUTOTCHETUYCCKUM, OMOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpECIICHHE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIHMPOBaHKE, B TOM uuciie ¢ nomoiisto [111P-ananu3a. HacnencrBenusie 3a00aeBaHUs
YelloBeKa: TeHHbIe O0Je3HH, OONE3HW ¢ HACIEACTBCHHOW MPEApacioiioKeHHOCTHIO,
XpoMocoMHbIe 0o0se3Hu. CoMaTHYeCKue W reHepaTUBHbIE MyTalruu. CTBOJIOBBIC KJIETKH.
[MpuHnMmBl  310pOBOTO  00paza JKHU3HW, JUATHOCTUKH, TMPOPMIAKTHUKH U  JICYCHUS
TEHETUYECKUX  OoJie3Hel.  MeOuKO-TeHETHYEeCKOe  KOHCYJbTUpPOBAaHHE.  3HAYCHHE
MEIWIIMHCKOW TEHETUKH B TMPEIOTBPANICHUU W JICYCHUH TEHETHYCCKHX 3a00JICBaHMIA
YyeJIoBeKa.

HpaRaneCKoe 3aHdATHE

Ne 8 «CocraBiieHne 1 aHaJIn3 POAOCIOBHBIX YCJIOBCKA.

Pa3znen 6. DBoJIOIMOH

Has OHoJIOrus

Tema 6.1.
9BOJIIOLIMOHHAS
TEOPHS M ee MeCTO
B OMoJI0ornmn

Coaep:xaHue y4eOHOIro MaTepHuaJia

[Ipennocsliku BOSHUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPHUS U €€ MECTO
B Owonoruu. BimsHue 5BOIONMOHHONW TEOPHHM HAa pa3BUTHE OWOJOTHHM W JAPYTHX HAayK.
CunerenscTBa 3BontonH. [laneoHTONOrMYECKHE: TOCIIE0OBATEIBLHOCTD MTOSIBJICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
pasnuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, PYAUMEHTApHBbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex
KUBBIX OPraHU3MOB.

OpomtonuonHas Tteopuss Y. Jlapeuna. Ilpennochbulku BO3ZHUKHOBEHHUS JapBHHU3MA.
JIBIDKyIIIMEe CHUJIBl HBOJIOLNUHM BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenenEéHHas M3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Tema 6.2.
MuxposBoaonus

Conep:kanue y4eOHOIro MaTepuaa

Cunrernueckas teopust 3Bosonuu (CTD) u e€ OCHOBHBIE MOJIOKEHUSA. MUKPOIBOIIOIHA.
[Tomynsmus Kak eTMHAIA BUIA U SBOJIOIIAH.

JBukymme cuibl ((aKTOphI)IBOIIONUU BHIOB B TMpupoje. MyTallMOHHBIA Mpolecc u
KOMOWHATUBHAS M3MEHUYMBOCThH. [lomymnsiiMoOHHBIE BOJHBI U JApeid reHoB. M3omsmusa u

OK-01, OK-02,
OK-04
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murpanus. EcrtectBeHHbIE 0TOOp — HampaBistomui  (axktop sBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucrocoOieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOLHUU.
[Ipumepsl npucnocobseHuit y opranu3zMoB. Apomopdo3bl U uAHOagantTauud. Bug u
BunooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BU000Opa30BaHus: reorpapuieckoe,
9KOJIOTHYECKOE.

Tema 6.3.
Maxkpo3Bosaouust

Conepkanue y4eOHOro MaTepraia

Maxkpospomtorusi. DopMbl  IBOMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauienpHasi. HeoOpaTuMocTh 3BOTIONIHN.

IIpakTuyeckoe 3ansiTue (Ha BLIOOP nMpenoaaBaTesis)

Ne 9 «CpaBHeHue BHIOB 1O MOP(OJIOTHUECKOMY KpuTepuio» win «Onucanue
IPUCIIOCOOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Pasznen 7. BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emuie

Tema 7.1.
3apo:kaeHue
U pa3BUTHE )KU3HHU

Coaep:xaHue yueOHOro MaTepuaJia

JloHayuyHble NpPEICTaBICHUS O 3apOXKACHUM XKU3HU. HayuHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 M MaHCIepMUs. XUMUYeCKasi dBOITIONUs. AOHOTCHHBIN CHHTE3
OpraHWYEeCKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHUYECKON 3Boitonuu. HavanbHble sTanbl Ouosnorudeckoi spomtouuu. ['mmoreza PHK-
Mupa. PopMuUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butre xu3Hu Ha 3emiie o spaM u nepuonaMm. Karapxeil. Apxeickas U NpoTepo30ncKast
opbl. [laneosolickast spa u e€ mnepuoapl: KeMOPHUICKUM, OPIOBUKCKHM, CHIIYpUHCKHI,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKHU. Me30301cKas opa U €€ NEepUobl: TPUACOBBIM,
IOpCcKUii, MenoBou. KaitHo3oMckass 3pa U €€ Nepuojbl: MAJIEOr€HOBBIA, HEOTCHOBBIMH,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema
OPraHu4YecKoro
Mupa.
IIpoucxoxnenue
YeJi0oBeKa —
AHTPOINOreHe3

ConepxaHue y4eGHOro MaTepuaJjia

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJIOIMU. OCHOBHBIE CHUCTEMATHUUYECKHE
TPYNIBl OPTaHU3MOB. XapaKTePUCTHKA KIMMAaTa W T'eOJOTHYECKHX IporeccoB. OCHOBHBIC
ATambl HSBONIOIHUH PACTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl Y pacTeHUd Hu
XKUBOTHBIX. [TosIBIICHHE, pac[BET ¥ BEIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.

DBONIOIUST  YeloBeKa. AHTpPOMOJOTHS Kak Hayka. Pa3BuThe TMpeacTaBlIeHHN O
MIPOUCXOXKJACHUH dYeoBeKa. MeToabl M3y4deHHsl aHTporioreHe3a. CXOJCTBA W Pa3TUYHS
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IIOJIOKEHHE 4YelOBeKa. JIBMKYIIUE CHIIBI
(dbakToper) aHTpomorene3a. HacienacTBeHHas HW3MEHUMBOCTh M €CTECTBEHHBIH OTOOP.
OO6mecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIUN TPY/la, MBIIIIICHUE, PEYb.

OK-01, OK-02,
OK-04
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Tema 7.3.
OCHOBHBIE CTAIHHA
IBOJIIOIUY YEJI0BEKA

Copep:kaHue y4eOHOIro MaTepuaa

OcCHOBHBIE CTaJAMM W BETBU HBOJIIOIMU 4YEJIOBEKA: aBCTPAJOMUTEKU, UYUeIOBEK yMEIbI,
UYenosek mpsiMoxoxasaniui, YenoBek HeaHIepTanbCKuid, YenoBek pa3yMHbIM COBPEMEHHOTO
tuna. Haxoku MCKOmaeMbpIX OCTAHKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAHCHHS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenosedeckrne pacbkl. OCHOBHBIE OOJIBIIUE pachl: €BPOIMEOUAHAS (€Bpa3uiicKas), HETpo-
aBcTpajoujHasi (SKBaTOpHalibHAsl), MOHTOJIOMAHAs (a3uaTcKO-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSM CYIICCTBOBAHHS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

IMpakTHyeckoe 3ansiTie (Ha BLIOOP MpenoaaBaTeis)

Ne 10 «Bpems u myrtu pacceneHusi yenoBeka 1o IutaHere» win «lIpucnocobieHHOCTH
YeJI0BeKa K pa3HbIM YCIOBHUSAM cpefbl. BnusHue reorpaduyeckoit cpensl Ha MOPQOIOTHIO U
(U3MOJIOTHIO YEIOBEKay.

Pa3zznen 8. Opranu3mMbl H OKpy:KawIas cpeaa

Tema 8.1.
IKo0JIOTHS KAK
Hayka. Cpeasbl
JKH3HH.
IKoj0ornyecKue
(paxTopsl

Coaep:xaHue yueOHOro MaTepuaJia

DKOJIOTHS KaK HayKa. 3a/1aud U pa3JiesIbl 9KOJIOTHH. METO bl 9KOJIOTHUECKUX HCCIICIOBAHUN.
DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpelnbl OOMTaHHUS OPraHU3MOB:
BOJHAsl, HA3€MHO-BO3JAYyIIHAsi, IIOYBEHHAs, BHYTPUOPraHU3MEHHAs. OKOJOTHYECKHE
(daxTopel. Krnaccuduxarus skonorudeckux (akToOpoB: aOMOTHYECKHE, OMOTHYECKUE U
aHTpornioreHHble. JlelicTBUe SKOJOTMYecKHX (aKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(hakTOphI: CBET, TEMIEpaTypa, BIAKHOCTh. PoTonepuoansM. [Ipucnocodiienns: opraHu3MoB
K JAeiicTBuio abuotudeckux (QaxtopoB. buomornyeckue putmbl. buotnueckue QGakTopsbI.
Buapl OMOTHUYECKMX B3aMMOJEHCTBUI: KOHKYPEHIMs, XHUIIHHYECTBO. [lapasutuswm,
MyTyalIu3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO), aMEHCAIU3M, HEUTPAIU3M.
3HavyeHHe OMOTUYECKHX B3aWMOJCHCTBUM NIJIsi CYIIECTBOBAHUS OPTraHU3MOB B IMPHUPOJIHBIX
cooOIecTBax.

Tema 8.2.
IKoJ0rHIecKue
XapaKTepUCTUKHU
NOMyJISA MU

Coaep:xanue yueOHOro MaTepuaJia

OKOJIOTUYECKUE  XapaKTepUCTUKH nomyiasuud. OCHOBHBIE TOKAa3aTeld  MOIYJISIUU:
YUCJICHHOCTb, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JlMHaMuka
YUCJIICHHOCTH MONYJISIHAN U €€ PETyIISIIus.

IIpakTHYecKoe 3aHATHE

Ne 11 «lTomcuér nnOTHOCTH NOMyYNISAIMI Pa3HbIX BUJIOB PACTEHUI.

OK-01, OK-02,
OK-04, OK-07
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Pasgen 9. Coo0uiecTBa M HK0JI0rHYeCKHE CHCTEMbI

Tema 9.1. Coaep:xkaHue yueOHOro MaTepuaja

Coo0mecTBa Coo0OmiectBo  opramm3moB  —  OuoneHo3.  CTpykTypsl ~ OWOIIEHO3a:  BHUOBaf,

OPraHM3MoOB, MIPOCTpaHCTBEHHAsA, Tpoduueckas (nuuieBas). Bunpi-nomuHantsl. CBA3u B OMOLIEHO3E.

IKOCHCTEMbI DKoJioruueckue cucteMbl (dkocuctembl). llonstue 00 »skocucremMe u OHUOreOLIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOJYLEHTbI, KOHCYMEHTHI, PEAYLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKOocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetdu. OCHOBHBIE MOKa3aTeNM HSKOCUCTEMBI: OHoMacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMHUIBL MPOAYKIHH, YHCICHHOCTH, Onomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYHBOCTD, caMoperynsanus, pazsutue. Cykieccus.

Tema 9.2. Coaep:xaHue yueOHOro MaTepuaJia

IIpuponubie [Ipupoanble HSKOCHUCTEMBI. JKOCHUCTEMBI peK U 03&p. OKOCUCTeMa XBOWHOTO WIH

IKOCUCTEMbI ITUPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBI.
YpbookocucrteMbl. buonornueckoe u  XO3SHCTBEHHOE 3HAYEHHE arpodKOCHUCTEM H
yp6o3kocucteM. bropa3zHooOpa3ue kak (GakTop YCTOMUMBOCTH SKOocUcTeM. CoxpaHeHHE
OHMOJIOrMYECKOro pa3HooOpasus Ha 3emIie.

Tema 9.3. Coaeprxanue yueOHOIro MaTepuaJa

buocdepa — Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl. XKusoe

rja00aabHast BeuiectBO M ero ¢yHkuuu. OcobeHHocTH Ouocheppl Kak TIJI0OATbHON SKOCHUCTEMBI.

IKOCHCTEMA 3eMJIu

JluHamMuueckoe paBHOBecHEe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BeuiectB u
OMOTreOXMMHYECKUE IHUKJIBI JJIeMEHTOB (yriaepoja, a3oTa). 30HAJbHOCTh OuoChephl.
OcHOBHBIE OMOMBI CYIIIH.

Tema 9.4.
Bausinue
AHTPONOIeHHBIX
(¢paxTopoB Ha

onocoepy

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHME
MO/1YJIfA)

(copep:kaHue NPHUKJIATHOTO

UYenoseuecTBO B O6uochepe 3emnu. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modansHbIe
sKosiornueckue mnpoOiemsbl. CocyliecTBOBaHME NpUPOAbl U uenoBeyecTBa. CoxpaHeHHE
OuopazHoOOpasznsi Kak OCHOBa ycroiumBocTH Ouocdeprl. OcHOBa palMOHAIBLHOIO
VIIpaBJICHUS] TPUPOIHBIMU pecypcaMd W WX HCIOJb30BaHWE. JlOCTIOKEHHsST OHMONOTHH W
OXpaHa MPUPOJIHI.

IlpakTHyeckoe 3ansAaTHE (HA BLIOOP NMpenoaaBaTeis)

Ne 12 «Otxompl TpOW3BOACTBAaY WU «IKOJOTUYECKUE aCMEKThl MpodeccHOHAIbHON
nesitenpHOCTHY Wi «[Ipodunaktuka mpodeccrnoHanbHbIX 3a0ofieBaHMiy uUin «BrusHue
MTPOU3BOJICTBEHHBIX (PAaKTOPOB HA OPTAaHU3M YEIIOBEKAY.

OK-01, OK-02,

OK-04, OK-07
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Tema 9.5.

Bausnue
COIMAJIBHO-
3KO0JOTHYECKHX
(¢akTopoB Ha
310POBbe€ YeJIOBEKA

IpodeccuonanbHo
MOLYJIs1)

OPHEHTHPOBAaHHOE co/iep:kaHue (colep:KaHWe NPHKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30POBbE 4YelOBEKa
(27eKTpOMarHUTHBIE I0JIsA, OBITOBAs XHMMHA, W30BITOUHBIC WIYMbl, paguanus U T.IL.).
Ananrtanus opraHu3Ma uenoBeka K (akropam okpyxatomieid cpenpl. [TpuHIMIBI
(bopmupoBaHus 310poBbecOeperaroniero noseaeHus. Guszndeckas akTUBHOCTh M 3JJOPOBBE.
buoxumuueckne acieKThl palliOHaIbHOTO MUTAHMUS.

JlaboparopHble 3aHSATHSA

Ne 3 «YMmcrBeHHass paboOTOCIOCOOHOCTEY WiH «BiusHue a0moTHYecKuX (aKTOpOB Ha
4enoBeka»y (B KA4eCTBE TPHUITEPOB, CHUKAIOMIMX pPabOTOCIIOCOOHOCTh, HCIOIb30BATh
YCIIOBHSI ~ OCYIIECTBJIICHUS TPO(PECCHOHANBHON  JESATETBHOCTH: IIyM, TeMIepaTypa,
Gbusryueckas Harpys3Ka u T.1.).

Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cejekus Kak
HAyKa U mpouecc

Coaep:xaHue yueOHOro MaTepuaJia

Cenexkuus Kak Hayka W IpoLecC. 3apOKIACHHUE CENEKIUU U aoMmecTukauus. Ydyenue H. .
BaBusioBa 0 meHTpax MHOrooOpasusi M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXKACHNUS JOMAIIHUX XUBOTHBIX. CopT, nopona, mramMM. COBpPEMEHHBIE METOJIbI
CEJIEKIIUH.

MaccoBbplif M1 MHIUBHIyaJdbHBI OTOOpPHI B CEJNEKIMH DPACTEHMH U JKUBOTHBIX. OlleHKa
IKcTepbepa. bian3kopoAcTBEHHOE CKpelrBanue — HHOpuauHT. Yucras muaus. CkpelrBaHue
yucThIX JUHUHA. [ereposuc, mnm rtubpuaHas cuna. HepoacTBeHHOe CKpellMBaHHE —
ayropununr. OtnanéHHas rubpuausanus u e€ ycnexu. VCKycCTBEHHBIH MyTareHes u

MIOJIyYEHUE  MOJMUIUIONIOB.  JloCTHMXKEHMS ~ CENEKUMM  pacTeHHi, JKMBOTHBIX W
MHUKPOOPTaHU3MOB.
Tema 10.2. buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA
OcHoBBI pexomObunanTHOU JIHK u Tpancrennsix opranusmon. Kierounas unxenepus. Kierounsle
OMOTEeXHOJIOTHH KYJBTYpBI. MuKpoKI0OHaIbHOE pa3MHOKEHUE pacTeHH. Knonuposanue
BBICOKOIIPOTYKTHUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE M ITUYECKHE
npo6semsl. MO — reHeTn4eckr MOJU(PHUIMPOBAHHBIE OPraHU3MBI.
Tema 10.3. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CoO/ep:KaHHe (CoAepkaHHe MPHKJIATHOIO
buorexHoJsiorumn B MO/1YJIfA)
sKU3HU U npodeccun | OCHOBHBIE HANPABJIEHUS COBPEMEHHONU OMOTEXHOJIOIMH B MPOPECCHOHATBHOM 1EATEIIbHOCTH
qeJIoBEKa. Metonanl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa

OK-01, OK-02,

OK-04, OK-07

1IK1.1, IIK 2.1,
1IK 3.1
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OMOTEXHOJIOTMUECKUX U TEHEeTHYECKMX JKcnepuMeHToB. [IpaBmia mnoucka u aHamuza
OMO0dKOJIOTHYECKOW MH(OPMAIMK M3 Pa3IMYHbIX MCTOYHHKOB (HAaydHas W y4eOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoil nHGopmanuu, cetb IHTEepHET u Apyrue).

HpaKTI/I‘leCKOC 3aHATHEC

No 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B OOJIACTH TEHETHYECKHUX
TEXHOJIOTHH, KIIETOUHOW WHKEHEPUH, MMUIIEBBIX OMOTEXHOIOTHIA.

No 14 3ammra keiica: mpeicTaBlieHHUE pE3YyJbTaTOB pEIICHUS KEWCOB (BBICTYILICHUE C
MIPE3CHTALNECH )

Paznen 11. Pemienue K

eiCcOB B 00J1aCTH OHMOTEXHOJIOTHIA

Tema 11.1.1. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJepkaHue (coaepkaHWe TMPHUKJIATHOTO
buorexHoJsiorumn B MO/1YJIfA)
NPOMBIIICHHOCTH Pa3BuTHe MpOMBINIUIEHHON OMOTEXHONOTHIA M €€ MPUMEHEHHUE B JKU3HM YeJIOBEKa, MOUCK U
aHaJIn3 UH(pOpPMALMK U3 Pa3IMYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JUTepaTypa,
CpeJCcTBa MaccoBoil nHpopmanmu, ceTh IHTepHeT u apyrue).
IIpakTnyeckue 3aHATHSA
Ne 15 Keiicel Ha aHanmu3 uHGOpPMAIMKA O PA3BUTHUU MPOMBIIUICHHOH OMOTEXHOJOTHH (IO
MUHU-TPYIIIaM).
Ne 16 3ammra Keiica: TpeACTaBIIEHUE pPE3YyJIbTaTOB PEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTALNEN ).
Tema 11.1.2. IIpodeccnoHabHO OPHUEHTHPOBAHHOE COAep:xkaHMe (coAep:kaHMe NPUKJIATHOTO
ConunanbHo- MO/LYJIst)
ITHYECKHE ACMEKThbl | DTHYECKHE acleKThl pa3BUTHs OMOTEXHOJIOTUN U IPUMEHEHHE UX B KU3HU YeJIOBEKa, TOUCK
OMOTEeXHOJI0THil U aHauu3 MHQOpPMaluMM M3 pa3IMYHBIX HCTOYHMKOB (HAaydHas M ydeOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u apyrue)
IIpakTHYecKHe 3aHATHA
Ne 15 Keiicel Ha aHanu3 nHGopMaluu 00 AITUUECKUX acleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: TpencTaBIeHUE PE3yIbTATOB PEIICHUS KEHCOB (BBICTYIUIEHHE C
MIPE3EeHTALNEH )
Tema 11.1.3. IIpodeccnoHaibHO OPHEHTHPOBAHHOE CoOAep:xkaHMe (coAep:kaHMe NPUKJIATHOTO
Buorexnosiorun n MOJLYJIst)
TeXHHYecKHne Pa3Butne OHOTEXHONOTMH C TIPUMEHEHHUEM TEXHUYECKUX cucteM (OHOMHXKEeHepHs,
CHCTEeMbI O6uonHdopmaTika, OMOHMKA) M HX TNPUMEHEHHE B JKMU3HU YEJIOBEKA, NMOUCK M AaHaIM3

OK-01, OK-02,

OK-04, OK-07

1IK1.1, IIK 2.1,
1IK 3.1
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uHbOpMallUd M3 pa3IM4YHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBor MH(POpMaIuH, ceTh IHTEpHET U Apyrue)

IIpakTHYecKHe 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 wHPOpPMALKUU O PA3BUTUM OWOTEXHOJOTMHA C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHM-TPYIIIIaM).
Ne 16 3ammra Keiica: mpeACTaBlIeHUE pPE3YyJIbTATOB PEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTAINECH )
IIpome:kyTounasi arrectanus (1updepeHInpoBaHHbIN 3a4eT) 2
Bcero: 72
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3. Yci10BUS peajiM3allii MPOrpamMMbl 00111e00pa30BaTeIbHON AN CHUILTHHBI

3.1. I[J'[ﬂ pea/imzanuu 1porpaMmmbl  JTUCHHUIUIMHBI  JTOJ/IZKHBI ObITH NMpeaAyCMOTPECHDbI
ceayinue CrnieuaJabHbIC IIOMCIICHUA

Kabuner «buosorun», OCHaIEHHBI O0OPYJOBAaHHWEM: CTOJ JIEMOHCTPAIIMOHHBIA (C
PAaKOBUMHOW, NOABOAKOM M OTBEAEHUEM BOJIbl, CAHTEXHUKOH, SJIEKTPUYECKHUMHU PO3ETKAMHU,
aBTOMaTaMHU aBapUIHOTO OTKJIFOUEHHUS TOKa), Ja0OpaTOPHBIN OCTPOBHOW CTOJ (IBYXCTOPOHHHM,
C 3alIUTHBIM, XMMOCTOMKHMM M TEPMOCTOMKHM IOKPBITUEM, HAACTOJIbEM, C IIOJACBETKOM U
ANEKTPUYECKUMU PO3ETKAaMHU, TOJBOJKOW W OTBEJACHHEM BOJIBI M CAHTEXHUKOM), CTyI
71a00paTOPHBII OBOPOTHBIN, PETYIUPYEMBIN IO BBICOTE.

[lepevyeHp AEMOHCTPALIMOHHOTO U J1A0OPATOPHOTO 00OPYIOBAHUSI.
JemoHCcTpanioHHOE 000pYAOBaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQKHBIX MPETapaToB IEMOHCTPAIIHOHHBIN;

— KOMIUIEKT repOapHeB 1o CHCTEMaTUKE PACTEHUN C OIpeIeTUTEIbHBIMU KapTOUKaMH;

— KOMIUIEKT KOJUICKIIMH TEMOHCTPAIIMOHHBIA;

—  nudpoBOr MUKPOCKOIT OMHOKYJISIPHBIHN (C KaMepoi).
JlaboparopHo-TexHOIOTHYECKOE ~ oOopynoBaHue  (JaboparopHoe  000OpyAOBaHUE,

puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):

—  MOJIeNH, MYJISKH, allllINKaIUY,

— KOMIUIEKT MOJeNei-anmiInKalui JeMOHCTPalliOHHbIH;

— KOMIUIEKT aHaTOMHYECKHUX MOJIENeH JeMOHCTPAIIMOHHBIH;

— Ha0Op MaJeOHTOJIOTUYECKUX MYJISKEH;

— KOMIUIEKT OOTAaHUYECKUX MOJENIEH IEMOHCTPAIMOHHBIN;

—  KOMIUIEKT 300JI0TMYECKUX MOJAEJIEH JEMOHCTPAMOHHbIN;

—  KOMIUIEKT MYJISDKEN JEMOHCTPAIIMOHHBIN;

— CKEJIeT YellIOBEeKa;

— TOpC ueloBeKa pa30OpHBIN;

— KOMIUIEKT MOJIeIeH;

— KOMIUIEKT CKEJIETOB Pa3IUYHBIX KJIACCOB KUBOTHBIX;

— Tabuuisl peabedHbIe;

— JIEMOHCTpAIMOHHbIE Y4eOHO-HArJIsIHbIe TOCOOuS;

— KOMIUIEKT OPTPETOB AJ1si 0hOpMIIEHUS KaOUHETa;

— nmabopaHTcKas 1 KaOuHeTa OMOJIOTUU U DKOJIOTHUH,

— CTOJ C ALIUKaMU I XpaHEeHUs/TyMOo0ii;

— Kpecno oducHoe;

—  CTOJI TaOOPATOPHBIA MOEUHBIN;

—  CYIIWIbHAS TaHEeJb JUIS TOCY/IBI;

— mkad A1 XpaHeHUs] y4eOHbIX TOCOOHii;

— mkad A XpaHEeHUs BIKHBIX TPEnapaToB, 3aHPAIONIANCS Ha KITIOY;

— mKkad A8 XpaHeHus 1abopaTOpHOI MOCYAbI/TPUOOPOB,;

— 1abopaHTCKuUil cTod,

—  cTyn 1abopaTopHBIH;

—  KOMIUIEKT epIIel /Ui MBIThS JAOOPaTOPHON MOCY/IBI.

3.2. UndopmanuonHoe odecreyeHne peaau3alnu NporpaMmbl

Jlis peanu3anuy MPOTrpaMMbl JAUCHUIIIUHBL OubIuoTeuHbld (GoHA 0O0pazoBaTenbHON
OpraHM3aly JIOJDKEH MMETh IeYaTHbIe W/WIM 3JEKTPOHHblE Y4eOHHMKHM U pa3paboTaHHbIE B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MPH HAIWYHMH), JOMYIIEHHbIE K WCIOJIB30BAHUIO TPHU
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peanuzanu  00pa30BaTEeNbHBIX IPOrpaMM CpEeaHEro MpoecCHOHATBHOIO 00pa3oBaHMS,
peanu3yeMbIX Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus.

[Mpu peanu3anuu MpoOrpaMMbl JUCIMIUIMHBL BO3MOXKHO HCIOJIB30BAaHHE 3JICKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB,  JONYIICHHBIX K  HCIOJB30BAaHHIO TPHU  pealn3aluu
00pa30BaTeNbHBIX IPOrPaMM CPETHETO OOIIET0 00pa30BaHUs.

OCHOBHbIE HCTOYHUKH:

1. KoncrantunoB, A.I'. buomormss s mnpodeccuii M CHEHMHAIBHOCTEH TEXHHUYECKOTO H
€CTECTBEHHO-HAYYHOTO Mpoduiei : yued. Ui CTy . yIpeKaeHH cpen. mpod. odpazoBanus /
B.M. Koncrantunon, A.I'. Pe3anoB, E.O. ®anees ; nox pea. B. M. Koncrantunosa. — 8-¢
U3, crep. — M. : U3natenbckuii neHTp «Akagemus, 2019 r. — 336 c.

HNuTepHeT- pecypcenl:

https://e.lanbook.com/search?query=06uomnornsn%20
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4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI

KoHTpoJIb U oOlleHKa pe3ylnbTaTOB OCBOSHHUS O00IIe00pa30BaATEIILHON UCIUTUTHHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX

U po(ecCHOHANBHBIX KOMIIETEHLIMH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oobmasi/mpodeccnoHabHasA
KOMIIeTEeHIUA

Pa3pen/Tema

THun oeHoOYHBIX
MepOoNnpHuATHUS

OK 01.

Bribupats ciocoOsbl perieHus 3aaay
npodeccHoHANBHON AEATEILHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM.

Temsr 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-
6.3, 7.1-7.3,8.1, 8.2,
9.1-9.3,

9.4I1-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-o/c,
11.1IT-o/c

Ob6cyxenue o Bonpocam
JEKUUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIi onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPAaKTUYECKUX padboT
KouTponbhbie paboThl
3amuTa TBOPUYECKUX padoT
3amuTa MHANBUAyaJIbHBIX
IIPOEKTOB

Brinonnenue 3aganuit
MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA MTOMCKA,
aHaJIn3a U UHTEPIpPETALNH
uH(popMaluu, 1 UHGOPMALIMOHHbBIE
TEXHOJIOTHH /17151 BHITTOJIHEHUS
3a/1a4 poecCHOHATIBHON
JESATEIIBHOCTH.

Temwr 1.1, 2.1 -2.3, 3.1-
3.3,4.1-4.3,5.1-5.4,
6.1-6.3, 7.1-7.3, 8.1,
8.2,9.1-9.3,

9.4I1-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-o/c,
11.111-0/c

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTanbHOMN
KapThl B MUHU TpymIax
Brimonnenue u 3amura
1ab0paTOPHBIX paboT
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
IIpencraBieHne yCTHBIX
COO0IIIeHUH ¢ pe3eHTalueH,
MIOATOTOBJIEHHBIX 10 IEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BAaHHBIX
npenojaBaTenemM

OK 04.
D¢ heKTUBHO B3aMMOIEHCTBOBATH U
paboTaTh B KOJUIEKTUBE 1 KOMaH/IE.

Temsr 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-
6.3,7.1-7.3,8.1, 8.2,
9.1-9.3,

9.411-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-o/c,
11.1IT-0/c

OO6cy»xeHue 1o Borpocam
JICKIIUN

[IpencraBneHne pe3ynbTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUECKHX padoT
3aruTa WHANBUYaTbHBIX
POEKTOB

OK 07.
CoJelicTBOBATh COXPAHEHUIO
OKPYKaloIIeH Cpelibl,

Temsr 1.1, 2.1 -2.3, 3.1-
3.3,4.1-4.3,5.1-5.4,
6.1-6.3, 7.1-7.3, 8.1,

OO6cyxaeHune mo Bompocam
JEKIUH
Pa3paboTka rioccapus
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pecypcocOepeKeHUI0, MPUMEHSITh
3HaHUA 00 U3MEHEHUH KIIMMAaTa,
MIPUHITUIIEI OEPEKITMBOTO
IPOU3BOJICTBA, 3P (PEKTUBHO
JIECTBOBATE

B YPE3BBIYANHBIX CUTYAIIHSX.

8.2,9.1-9.3,
9.411-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3IT-o/c,
11.1IT-0/c

3anojxHeHne CpaBHUTEIbHBIX
TaOJIAILL

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTHH U CUMBOJIUKHI
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
KoHTponbHbIE paboThI
3amuTa TBOPUYECKUX padoT
3amura UHAUBUAYaTbHBIX
MIPOEKTOB

Brimonnenune 3amanuit
MIPOMEKYTOUHOM aTTeCTaINH

K 1.2.

OcCymecTBIISITh TEXHUYECKOE
00CITy’KUBaHUE aBTOTPAHCIOPTHBIX
CpEJICTB.

IIK 2.1. BoInoaHsATh MOHTa)KHBIE,
JEMOHTaXHbIE, PEryJIUPOBOYHBIE U
JUarHOCTHYECKHUE paboThl
MeXaHUYECKUX KOMIIOHEHTOB
ABTOTPAHCIIOPTHBIX CPEJICTB.

TeMpl

9.4I1-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-0/c,
11.111-0/c

VYerHbli onpoc
OpOHTAIBHBIA KOHTPOJIIb
NunuBuiyanbHbI KOHTPOJIb
[TpakTrueckue paboThI
JlabopaTopHbie pabOThI
Brinmonnenue 3aganui
IIPOMEKYTOUYHOM aTTECTalluN
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