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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYEBHOM JUCHUITIMHBI
OYVII1.13 buoJgorus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yueOno#t aucturmuinael OYIL13 bBuoJiorusi  sBisieTcs 4YacTbhio
OCHOBHOU TipoeccronanbHoi oOpaszoBarensHOil porpammbl (manee OITOIT CITO) mo
cnequanbHocTh 23.02.07 TexHu4yeckoe 00CHy:;KMBaHMe W PEMOHT JABHraTeJiei,
CHCTEM WM arperaToB aBTOMOOMJIEH W NpelHAa3HAauYeHa i1 M3y4yeHHs OHMOJIOTUH B
po(hecCHOHATBHBIX o0pa30BaTeNIbHbIX OpraHu3alusXx, peanu3yronmx
o0pa3oBaTeNbHyI0 NMPOrpaMMy CpeIHEro oOHiero oOpa3oBaHUs B Ipeleiax OCBOCHUS
OCHOBHOM TpodeccuoHanbHoi oOpasoBarenbHol nporpammsel CI1O Ha 6a3e 0CHOBHOTO
o01miero o0pa3oBaHus IpU MOATOTOBKE CIEUAINCTOB CPEAHETO 3BEHA.

Yacte paboueill mporpaMMbl pealn3yercsi € HPUMEHEHUEM 3JIEKTPOHHOTO
oOyueHusT W JUCTAHLIMOHHBIX O00pa30BaTENbHBIX TEXHOJOIHMH (B COOTBETCTBUM C
[IpaBunamMu NpPUMEHEHHsI OpPraHU3ALMAMHU, OCYIIECTBISIOIIMMHU 00pa30BaTEIbHYIO
NEeSATEIbHOCTb, 3JIEKTPOHHOTO  OOy4Y€HHMs, JHUCTAHLHMOHHBIX  0Opa30BaTENbHBIX
TEXHOJIOTHI MPHU peaau3aluu 00pa3oBaresbHbIX porpamm ot 11 oktsadps 2023 roga
N 1678.

1.2. MecTOo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOW MPOrpaMMbl:
JucuuniavHa OVII.13 buoJjorus SIBJISICTCSI 00s13aTeILHOU YacThIO
o0mieo0pa3oBaTeILHOTO IHKJIA ydeOHOro ImiaHa 1o crenuansHocTH  23.02.07
Texnnueckoe 00CaTy:)KMBaHHMEe W PEMOHT JBHraTejieil, CHCTeM H arperaTtos
aBTOMOOMJIEH.

1.3. Iesu u 3apaun pucuuiuinabl. [l1annpyemMsble pe3yabTaThbl 0CBOEHHS
0011e00pa3oBaTe/IbHOM TUCHHUILIMHBI

Ilens wusydyeHuss ydeOHOTO TIpeamera «bwomorus» Ha 0a30BOM ypOBHE -
OBJIaJICHUE OOYYaIOIIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aIiiu
JKUBBIX CHCTEM Pa3HOTO paHTa U MPUOOPETECHHNE YMEHUN MCIIOJIB30BaTh AT 3HAHMS IS
I'PAMOTHBIX JICHCTBUI B OTHOIICHUU OOBEKTOB KUBOW MPUPOIBI M PEIICHUS PAa3TUIHBIX
YKU3HEHHBIX TPOOIEM.

JlocTiokeHue 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a3oBOM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONINX 3a]1a4:

— OCBOCHHEC OOYYaIOIMUMHCS CHUCTEMbI 3HAHUHW O OHOJIOTHYECKHX TEOPHSIX,

YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBUIIaX, CITyKaIIuX OCHOBOM

st OPMHUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O

METO/IaX HayYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX KUBBIX

CHCTEM PA3HOTO YPOBHS OpPTraHU3aINH, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX

HCCIICIOBAHUSX B OMOJIOTHH;



— QopMupoBaHue y OOy4YalOIIMXCS [TO3HABATENIbHBIX, WHTEIUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTE B Mpollecce aHaliv3a JAaHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJIAJIOB, UJEH U MOJIXOJ0B K U3YYCHHUIO >KHUBBIX CHUCTEM
Pa3HOIO YPOBHS OpTaHU3AIUY;

— CTaHOBJIEHME Yy oOydyaromuxcsi o0mel  KyJabTypbl, (DYHKIIMOHAIBHON
TPAMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHAThH U OIICHUBATH SIBJICHUS OKPY’KAIOIIETO
MHUpa KUBOW TPHUPOALI HA OCHOBAHWM 3HAHWUW W OIBITA, TOJYYCHHBIX TIPH
W3YYCHUU OMOJIOTHY;

— QopMupoBanue 'y oOOydarOmMXCs YMEHUM WIUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHWM B MPAKTHUUECKOW JEATEILHOCTH 4YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

— BOCTIHTAaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIIO3HAHHUS YEITOBEKOM KHUBOU
MPUPOJIbI, HEOOXOAUMOCTH OEPEeKHOTO OTHOILICHHS K HEW, COOI0eHuUs
ATUYECKUX HOPM IPHU MPOBEACHUN OUOJIOTUUECKUX UCCIIEAOBAHU;

— OCO3HAaHHME IIEHHOCTH OHOJIOTMYECKUX 3HAHWUWM [l TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— TNPUMEHEHHE MPUOOPETEHHBIX 3HAHUM 1 YMEHUH B MMOBCETHEBHOM KU3HU

— JUISl OLICHKH TOCJIEACTBUM CBOEHU JIESITETBHOCTH IO OTHOLICHHUIO K OKPYKAIOIIECH
cpene, COOCTBEHHOMY  3/I0POBbIO, OOOCHOBaHME U  COOJIIOJICHHWE  MeEp
npoUIaKTUKU 3a00JIeBaHUMH.

Conepkanue JIUCHUIUIMHBI HAMpaBlieHO Ha (OPMUPOBAHUE JIMYHOCTHBIX,
METanpeIMETHBIX U TpeAMETHBIX pe3yiabTatoB ®I'OC cpennero odiiero ooOpazoBaHus,
a Taxke cienyromux oomux komnereHuii ®I'OC CIIO.



HaumenoBanue u
KO KOMIIeTeHIIHH

Ilnanupyemble pe3yJabTaThl

O6mme!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI pereHUs
3aja4
npoheCCHOHATLHON
JeSATeIbHOCTH
MPUMEHUTEIIHHO K
Pa3IUYHBIM
KOHTEKCTaM.

B wactu Tpy10BOr0o BOCIIUTAHMUS:

- TOTOBHOCTb K TPY/Y, OCO3HAHUE IIEHHOCTH MacTEPCTRBa,
Tpyaomooue;

- TOTOBHOCTh K aKTUBHOM JIESITCIILHOCTH TEXHOJOTHUYECCKON U
COILIMAJIbHOW HAIIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
IJIAHUPOBATh M CAMOCTOSITEILHO BBIMOJIHATH TAKYIO
JICITEIILHOCTD;

- HHTEPEC K pa3InuHbIM cdepam nmpodheccuoHaIbHON
JIeITECIILHOCTH,

OBnaznenne yHUBEpCAIbHBIMHU Y4eOHBIMH IT03HABATEIHHBIMU
JICHCTBHUSMHU:

a) 0a30BbIC JJOTHYECKHE JICHCTBUS:

- CaMOCTOSTEBHO (POPMYIIMPOBATH U AKTYaJIU3HPOBATH
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN TPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(puKauu u 0000IICHUS;

- OTIPEACIIATH 1NN JeATEeILHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHKEHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTB KOPPEKTHUBEI B JICATEIIHHOCTh, OIECHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIENISIM, OLICHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX
npobem

0) 0a30BBIC UCCIICAOBATEIILCKHE ICHCTBHS:

- BJIaJIETh HaBBIKAMH y4e€OHO-HCCIICIOBATEIHCKON U IPOSKTHOU
JIeSITeIbHOCTH, HAaBBIKAMU pa3pelieHust npooiem;

c(hOPMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUHU B CHCTEME
HAy4YHOTO 3HaHMs; PYHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa JJis
peIIeHHUs KU3HEHHBIX TP00IeM;CHOPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh COJIEP’KaHNE OCHOBOMOJIArAIOIUX OMOIOTHYECKIX
TEPMUHOB U MOHSATUM: KU3Hb, KJIIETKA, TKaHb, OpraH, OPraHu3M, BU/I,
MOMYJISALINSL, SKOCUCTEMa, OnoIieH03, brocdepa; meradbonu3m (0OMeH
BEILIECTB U MPEBPAIICHUE SHEPTUH ), TOMEOCTa3 (CaMOpEryJsiius),
OuocuHTe3 OenKa, CTPYKTypHasi OpraHu3allysl )KUBbIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISLIUS, CAMOBOCIIPOU3BEICHUE
(penmpoayKius), HaCJIeACTBEHHOCTh, HK3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLUs;
c(OpMUPOBAHHOCTh YMEHUS PACKPHIBAThH COACPKAHHE
OCHOBOIIOJIATraloIMX OMOJIOTHYECKUX TEOPUI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, SBOTIOIIMOHHOM, TPOUCXOKACHUS
KU3HU U YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBATH OCHOBOIIOJIArAIOIIHE
Ouonorudeckue 3akoHbl ¥ 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoga, 3. I'ekkens, ®@. Mromnepa, K. bapa),
TPAaHMIIBI UX MPUMEHHUMOCTH K )KHBBIM CHCTEMAaM;

MPHOOpPETEHHUE OIBITa TPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTUH: HAOIIOCHHS U OMMCAHUS
KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUI; OpraHU3allMK U POBEACHUS
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIJIBI)KEHUSI TUTIOTE3, BHISIBIICHUS
3aBHCHMOCTH MEK/y UCCIIETyeMbIMHU BEIMYMHAMH, OObSICHEHUS
MOJTYYCHHBIX PE3YJIBTATOB U (POPMYIUPOBAHUS BHIBOJIOB C
MCIOJIb30BAaHUEM HAYYHBIX MOHSATHH, TEOPUI U 3aKOHOB;
c(hOpPMHUPOBAHHOCTb YMEHUS BBIJEISITH CYIIIECTBEHHBIC TTPU3HAKHT
BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJTHOKJIETOUHBIX U

! VkasbIBaroTCs IMYHOCTHBIE U METANpPeAMETHbIE pe3ynbTaThl u3 ®TOC COO (B nocieaneil penaxiuu ot 12.08.2022) B oTriarosibHoii popme, popMUpyeMble
001eo0pa3oBaTeNLHON JUCITUTUTHHON
2 JlucuunnuHapHele (IPeJMETHBIE) PE3yJ/IbTaThl YKa3bIBAKOTCA B COOTBETCTBUHU C MX HOJHBIM TepedreM Bo PI'OC COO (B nocneaueit penaxiuu ot 12.08.2022) st 6a3080r0

YPOBHS 00y4YeHuUs




- BBIABJIATh IPUYIUHHO-CIICACTBCHHBIC CBA3H U
aKTyaJIM3UpOBaTh 3a/1a4dy, BbIIBUTaTh TUIIOTE3Y €€ PELICHMS,
HaXOJUTb apTyYMCHTBI JJIS1 AOKA3aTCIbCTBA CBOUX
YTBEPKACHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELLICHNUS;

- AHAJIM3UPOBATD IOJYUYCHHBIC B XOAC pCIICHUSA 3aJa4r
pEe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBHAX,

- YMETb IEPEHOCUTD 3HAHUSA B ITI03HABATENIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX
obJacrei;

- BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTb OPUrMHAIBHBIE ITOAX OB
U PELICHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHKE.

MHOTOKJICTOYHBIX OPTaHU3MOB, BHIOB, OMOT€OIIEHO30B U AIKOCUCTEM;
0COOEHHOCTH MPOoIlecCOB 0OMEHa BEIIECTB U MPEBPAICHUS SHEPTUU
B KJIeTKe, () OTOCUHTE3a, MJIACTHYECKOTO ¥ SHEPTeTUIECKOro 0OMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OIUIOA0TBOPEHHUS, Pa3BUTHS U
Pa3MHOXKEHUS, UHAUBHIyalIbHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3a), 60PHOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOI'O 0TOOPA,
BHUJ1000pa30BaHusl, IPUCIIOCOOIIEHHOCTH OPraHU3MOB K CpEie
oOuTaHusl, BIUSIHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOIIOT€HHBIX
W3MEHEHUH B 9KOCUCTEMAaX CBOEN MECTHOCTH, KPYTrOBOPOTA BEILIECTB
U TIpeBpalleHue YHEPTuu B Ouocdepe;

c(hOpMHUPOBAHHOCTb YMEHHUS pelIaTh OMOJIOTUYECKUE 3a/1a4H,
COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPELTUBAHUS JIJISl pa3HbIX
TUIIOB HACIICIOBAHUS IPU3HAKOB Y OPTAaHU3MOB, COCTABIISATH CXEMBbI
MepeHoca BeIIeCTB U PHEPTUH B SKOCUCTEMaXx (LIeTy MUTaHHUs,
TIUIIEBHIE CETH).

OK 02.
Hcnons3oBarte
COBpPEMEHHbBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETAINN
uHbopMalnH, U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JIs
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0nacti eHHOCTH HAyYHOT'O MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAHHOTO Ha JTHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON KYIBTYPbI
KaK CpPeJICTBa B3aMMOICHCTBHSI MEXKTy JTFOJIbMHU M TIO3HAHUS
MUDA;

- OCO3HaHME [IEHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTb
OCYILLIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIC;

OBnajzieHne YHUBEPCAIbHBIMU y4eOHBIMU TO3HABATEIbHBIMU
JNEUCTBUSAMM:

B) paboTta ¢ nuHpOpMaIHei:

- BJIJIETh HaBBIKAMH TMTOJTyYeHHS WHPOPMAIIMH U3 ICTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYILIECTBIATH MTOMCK, aHAIIU3,
CHCTEMATH3AIHIO0 U HHTEPIIPETAIINIO HH(POPMAITUH Pa3InIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX opMaTax ¢ y4eToM

c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU OLICHUBATH UH(HOPMAIIUIO
OMOJIOrMYECKOI0 COJIEpKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYUHbIE
3HAHUSA U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MACCOBOU
nH(pOpMaliY, HAYYHO-TIONYJIIPHBbIE MaTepHaJibl); UHTEPIPETUPOBATD
ATUYECKHE aCIEeKThl COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh TJI00AIbHBIE
HKOJIOTUYECKHUE MPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOUIEHMIO K HUM COOCTBEHHYIO TIO3UIIHIO;

c(OpMHUPOBAHHOCTh YMEHHH CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE OMOJIOrn4YecKoi nH(pOpMaluu 13
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh MOHATHHHBIH
anmapar OWOJIOTHH.




Ha3HaYeHUS HHPOPMAIUH U LIEJICBOW ayTUTOPUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyalIHU3all1H;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTUMHOCTh HH(POPMALINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;

- CTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOroieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BJIJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMAIUH,
nH(MOpMaLMOHHON 6€30MaCHOCTH JIUYHOCTH.

OK 04.
DddexTuBHO
B3aMMO/ICVICTBOBATH
1 paboTaTh B
KOJUICKTHBE U
KOMaHie.

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4eOHO-UCCIE0BATEIbCKOM,
MIPOCKTHOM M COLIMAIILHOM JCSATEIBHOCTH;

OgiaeHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas AeATEeIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMAaHAHON 1
WHIUBUAYAIBHON paboThI;

- IPUHUMATH 1I€TTH COBMECTHOM NI TENbHOCTH,
OpraHU30BBIBATh U KOOPJAUHUPOBATH JEHCTBUS T10 €€
JOCTH>KEHHIO: COCTABIIATh TUIAH JIEWCTBHM, pacpelesiTh poiu
C YUYE€TOM MHEHUH YUYaCTHHUKOB 00CYXIaTh pe3yIbTaThl
COBMECTHOI paboThI;

- KOOPJMHUPOBATH M BBHIMOJIHATE PAOOTY B YCITOBHUSAX
pEeabHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEJCHUE B
Pa3IUYHBIX CUTYAITUSX, POSIBIISATH TBOPUYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM

OBnazieHue YHUBEPCATbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:
') IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIIOACH NpH

npuoOpeTeHne onbITa MPUMEHEHUS OCHOBHBIX METOJ0B HAYYHOTO
MTO3HAHMSI, UCTIOIb3YEMBIX B OMOJIOTUH: HAOIIOCHUS U OTMCAHUS
YKUBBIX CHUCTEM, IPOLIECCOB U ABJICHUI; OPraHU3allMy U MPOBEICHUS
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBH)KCHHSI TUIIOTE3, BBISBIICHUS
3aBUCUMOCTH MEXKIY UCCIICNYEMbIMHU BEIMYMHAMU, O0OBICHEHUS
MOJTYYCHHBIX PE3YJIbTaTOB U (POPMYJIUPOBAHUS BHIBOJIOB C
WCIOJIb30BAHUEM HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB.




aHaJIN3€ PE3yJIbTaTOB JEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOAEH Ha OLUINOKH;
- pa3BUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULMH JIPYrOro
YEJIOBEKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepekeHH
10, IPUMEHSATH
3HaHHUA 00
H3MCHCHHUU
KJIUMATa, MPUHITUIIBI
OepeKIMBOTO
MIPOM3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsX.

B 006nacTu 3K0JI0rM4eCcKOro BOCIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, HOHUMAaHUE
BJIMSIHUS COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COIIMAIILHOM Cpeibl, OCO3HAHHE IN100aTbHOTO
XapakTepa 3KOJIOrHYECKUX Ipo0iIeM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE ACHCTBUI B OKPYKAIOIICH
Cpelle Ha OCHOBE 3HAHUs LIeJIeH YCTOMYUBOIO Pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIA, IPUHOCSAIINX BPE
OKpY’Kalolllel Cpee;

- YMEHHE NMPOTHO3UPOBATH HEOJIATOMPHUSATHBIC SKOJIOTHUECKUE
MOCJIE/ICTBUS IPEANPUHUMAEMBIX I€UCTBUH, IPEJOTBPALLATh
UX;

- pacUIMpPEHME OIbITA AESITEIbHOCTU 3KOJIOTUYECKON
HANpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHON M COIMAJIbHON JEATEIIbHOCTH.

c(OPMHPOBAHHOCTH YMEHHUSI IPUMEHSATH MOIy4YCHHBIC 3HAHUS IS
00bsICHEHUs] OMOJIOrMUECKUX IIPOLIECCOB U SIBICHUH, IS IPUHATHUS
[IPAKTUYECKUX PEIICHUN B [IOBCEIHEBHOM JKU3HU C LIEJIBIO
obecriedeHns: 6€3011aCHOCTH CBOETO 3/I0POBbsSI U 370POBbs

OKpY KaroIIKX JIF0JIeH, COOMI0ICHHS 3J0POBOTO 00pa3a KU3HU, HOPM
IPaMOTHOIO IIOBEJICHUS B OKPYXKAIOILEH IPUPOIHOH Cpece;
MOHMMAaHHE HeOOXOJUMOCTHU UCIIOIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUU U OMOTEXHOJIOT MM JJIs pallMOHAIBHOTO
IIPUPOJONIOIB30BAHUS.

B pe3ynbTaTe 0CBOCHUS TUCIUTIINHBI « BHOOTHS) CTYIEHT JOMKEH 001a1aTh MPOGeCCHOHATBHBIMA KOMITCTCHITHSIMHU:
[1K 4.3 IIpoBoAUTH OKpACKy aBTOMOOMIJIbHBIX KY30BOB.
1.4 PexomeHnayeMoe KOJIUYECTBO YACOB HA OCBOEHHE MPOrPaAMMBbI AUCIHUTIIUHBI:

MakcuMalibHOM y4eOHOM Harpy3Ku oOydaromierocs_/2 Jaca, B TOM 4YHCIIe: 00s3aTeIbHON ayUTOPHON y4eOHOW HArpy3Ku
oOy4arorerocs_/2 yaca.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOU JUCHUITINHBI
2.1. O0bem yueOHOoi JUCHMILUIMHBI U BHAbI y4e0HOIH padoThl

Buj y4eOHoii padoTsl Oovem
uacoe
MakcuManbHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAS y4eOHAasi HATPY3Ka(Bcero) 8
B Tom yucie:
Teopernueckoe oOydeHue 4
[IpakTuueckue 3aHATUS 4
N3 Hux: 12
IIpodeccnoHATbHO-OPUEHTHPOBAHHOE COEPKAHME
TEOPETUUYECKUE 3aHITUS 2
MPAKTUYECKUE 3aHATHUS 8
Ja00paTOpHBIE 3aHITHUS 2

IIpome:xxyTouHasi arTecTaums (Ouggepenyuposanmwiii 3auem)




2.2. TemaTuyeckuii njiaH u cogep:kanue ydeoHoi aucuunmiauabl «OVYTI.13 buonorus»

COCTaB U CTPOCHUC
KJICTKU.

XUMHYECKUH  COCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBI:  MaKpO3JEMEHTHI,
MHUKpOdJIeMEeHThI. Bosia 1 MuHEpallbHbIC BEIECTBA.

OyHKIUU BOJBI M MHUHEpAIbHBIX BelIEeCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocrtaB u crpoeHne OenKOB. AMHHOKHCIOTBI - MOHOMEpPHI OENKOB.
HezamenumMble W 3aMEHHMBIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIM COCTaB. Y POBHH
CTPYKTYpbl OENKOBON MOJEKYynbl (MepBUYHAs, BTOpUYHAS, TPETUYHAs W UYETBEPTHUHAS
CTpyKTypa). XUMHUYECKUE CBOMCcTBa OenkoB. buonoruueckue GpyHKIuu 6€IKOB.

®epMeHTHI - Ouojorudeckne Katanu3atopbl. CTpoeHHe (EepMeHTa: aKTHUBHBIA IICHTD,
cyoctpatHas crnenuduyHoctb. Kodepmentsl. Burtamuabl. Otiauuust (GepMEHTOB OT
HEOPraHUYECKUX KaTalu3aToOpOB.

YrneBoapl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a M Je30Kcupu003a), Arcaxapuibl

HanmenoBanme Copaepxxanue y4eOHOIo MaTepuaJia, NpaKTHYeCKHe padoThbl, CAMOCTOSATEIbHASA O0bem | YpoBeHsb Konsi
pa3esioB U TeEM padoTa 00y4aImuxcs 4YacoB | OCBOEHMS | KOMIIETEHIIUIA,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3JIEMEHT
NMPOrpamMMbl
1 2 3 4
Cemectp 1
Pa3nen 1. KileTka — CTPYKTYpPHO-()YHKIMOHAJIbHAA eAMHULA KUBOT0. CTpoeHHne U PyHKIIUM OPraHu3Ma. 1 OK2
Tema 1.1.buonorust kak  Copaep:kaHue y4eOHOr0 MaTepuaJa. 2
HayKa. buonorus xak Hayka. CBs3b OHOJOTHHM C OOLIECTBEHHBIMHU, TEXHUYECKUMU U TPYTHUMHU
C€CTECTBCHHBIMU HayKamH, Qriocoueid, STUKON, SCTETUKOW U mpaBoM. Ponbs Ouosoruu B
(bopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.
Metonpl 1O3HAHUS JKUBOM INpUpoAbl (HAONIOEHUE, SKCIIEPUMEHT, OIMCaHUE,
M3MepeHue, kiaccuduKalus, MoJIeINpOBaHUE, CTaTUCTHUYECKas 00paboTKa JaHHBIX).
Tema 1.2. )Kussie Coaepxxanue yueOHoro marepuana. CamocrositesibHOe 00y4eHHe. 2 1 OK1
CHUCTEMBI M X Kupble cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus Ouosiornu. OTivuue KUBBIX OK2
OpraHu3arusi. CUCTEM OT HEOPTaHUYECKOU IIPUPOJIBI. OK4
CgoiicTBa OWocuUCTEM H UX pa3HooOpaszwe. YPOBHM OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, IOMYISLUOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOTeo1IeHOTHYECKUH ), ONOCEPHBII.
Tema 1.3. Xumuueckuii Coaep:xanue yueOHoro martepuania. CamocrositrejibHOe 00y4eHue. 4 1




(caxapo3sa, J1lakTO3a) U MoJucaxapujibl (Kpaxmai, TJIMKOTeH, 1eJUIo03a). buonoruueckue
dbyHKIMKM yrieBoaoB. JIunuael: Tpuriauuepuabl, GocGoaunuabl, ctepouasl. I'napoduabHo-
runpodoOHble cBoiicTBa. buonornyeckue QyHkiuy nunuaoB. CpaBHEHHE YIIIEBOOB,
OCIIKOB W JIUIMUIOB KaK HMCTOYHHMKOB sHepruu. Hyxnewmnoswie kuciorel: JIHK m PHK.
Hyxieotn sl - MOHOMEpBI HYKIEHHOBBIX KucioT. Ctpoenue u pyakun JJHK. Ctpoenue u
dbyakuun PHK. Buasl PHK. AT®: crpoenue u dyHKINH.

Tema 1.4.
[{uTosorus - HayKa o
KJIETKE.

Conep:xanue yueOHoro marepuasia. CaMmocrositeJibHOe 00yUeHHe.

[utonorust - Hayka o kietrke. Kierounass Teopusi - mpuMep B3aUMOJCUCTBUS UACH U
(bakTOB B HAy4YHOM MO3HAHUHM. MeToabl U3ydeHHs KieTKd. KieTka Kak LelocTHas KUBas
cuctema. OOmIMe MpU3HaKW KJIETOK: 3aMKHYyTas HapykHas memOpana, mojiekynsl JJHK kak
FEHEeTUYECKU ammapar, cucreMa cuHTe3a Oenka. TuUmbl KIETOK: 3yKapUOTHYECKas U
npokapuoruyeckas. OCOOCHHOCTH CTPOCHHS MPOKAPUOTHYECKOM KkieTku. Kietounas
cteHka Oaktepuil. CTpoeHHME JIyKapHOTUYECKOW  KIEeTKH. (OCHOBHBIE — OTIMYHS
PACTUTEBHOM, )KUBOTHON ¥ TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK - KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, MX (YHKIIWH.
[TnasmaTtuueckas memOpaHa, e€ cBoiicTBa M ¢yHKuuH. lluTormasma u e€ opraHouIbI
OnnomemOpanubie  opraHouasl  kietku: OIIC, ammapar ['onbIku,  JTH30COMBI.
[ToryaBTOHOMHBIE OpraHOMIbBI KJIETKH: MUTOXOHIpPHM, IuacTuabl. lIpoucxoxneHune
MUTOXOHJIpUM U macTua. Bunel mnactua. HememOpaHnHble opraHou bl KIETKH: puOOCOMBI,
KJIETOUHBIA LEHTP, LEHTPUOJIM, PECHUYKHU, XTyTUKU. DYHKIUU OpPraHOWAOB KIIETKH.
Bxrouenus. Snpo - perynstopHblii 1eHTp kieTku. CTpoeHue sijpa: siaepHas 000J0uKa,
KapUOIlIa3Ma, XPOMATHH, SIAPBIIKO. XpoMOcoMbl. TpaHCHIOPT BEIIECTB B KIIETKE.

IpakTnyeckoe 3ansaTue. CamocrositejibHoe ooyuyenue (113 1)

[Tpaktuyeckoe 3ansaTue Ne 1 «3ydeHne KaTalUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
[pUMepe aMHJIa3bl WIIM KaTanas3bl)»

IIpaktnueckoe 3anstne Ne 2 «l3ydeHue CTpPOEHHMsI KIETOK PACTEHUM, »KUBOTHBIX W
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 1.5.
PKn3HenesaTe1bHOCTD
KJICTKU.

Copepxanue yueoHoro marepuana. CamocrositeJibHOe 00y4eHuUe.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AccUMWISIIMS  (MJJaCTUUECKUd OOMEH) U
TUCCUMMIIALIUS (PHEPTeTHYECKU 0OMEH) - JIBe CTOPOHBI €MHOTO IMpoliecca MeTaboInu3Ma.
PoJb 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTHU B MOHMMaHUHU MeTabonu3Ma. Turel oOMeHa
BEIIECTB: aBTOTPO(HBIA M rerepoTpodHbId. Ponmb (epmeHTOB B OOMEHE BEIIECTB U
MpEeBpaICHIH YHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas M TeMHOBas ¢a3pl QorocuHTe3a. Peakimm QoTocuHTE3a.
D¢ dekTuBHOCTL (PoTocuHTe3a. 3HaueHue (OTOCHHTE3a IS KW3HU Ha 3emie. BiusHue

ycioBHM cpeabl Ha (OTOCHHTE3 M CIOCOOBI TMOBBIINICHUS €ro MPOAYKTHBHOCTH Y

OK1
OK2
OK4




KYJIbTYPHBIX PACTEHUMN.

XemocuHTe3. XeMOCUHTEe3Uupyrolye OakTepuu. 3HaYeHUE XEMOCUHTE3a AJIS KU3HM Ha
Semiie.

OHepreTuyeckuii oOMeH B KieTke. PacleruieHue BeLIECTB, BBIJICIEHHE U
AQKKyMYJIMPOBAaHHWE OSHEPTUU B KJIETKE. OTalbl JHEPreTUYecKoro ooOmeHa. [ ukomus.
bpoxenne u ero Buibl. KuciopogHoe OKHCIEHHME, WIM KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe pochopunrpoanne. IPPEKTUBHOCTh YHEPTETUIECKOTO 0OMEHa.

Peakiun marpuuyHoro cuHTe3a. ['eHetmyeckas wunHpopmamms u JIHK. Peanuzarus
FeHETUYECKOM nH(popMaIiy B KJIeTKe. | eHeTuueckuii Koa u ero cBoiicTa. TpaHCKpUTIIHS -

maTpuuHblii cuHTe3 PHK. Tpancnsauus - OuocuHTe3 Oenka. OTambl TpPaHCISIHH.
KonupoBanue aMuHOKHCIOT. Poitk pubocom B OnocuHTe3e Oenka.
Hexknerounsie ¢opmbl xu3HM - Bupychl. Mctopusi oTkpeitus Bupycos (J.H.

BanoBckuii). OCOOCHHOCTH CTPOCHHSI W JKM3HCHHBIA IIMKJI BHUpPYCOB. baktepuodarw.
bone3sHn pacTeHHWil, JKUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMblE BHUpYycaMu. Bupyc
umMMmyHoneunura uenoBeka (BUY) - BozOymurens CIIM/la. OOpaTHast TpaHCKpHIILINS,
eBeprasa u unrerpasa. [lpodunaktuka pacrnpocTpaHeHHsi BAPYCHBIX 3a00JIeBaHUN.

Tema 1.6.
IPazMHOXKEHHE U
VHIUBUyAIbHOE
Pa3BUTHE OPTraHU3MOB.

Conep:xxanue yueoHoro marepuasna. CaMocTosiTeJibHOe 00ydyeHue.

KneTounslii 1uki, WIM KU3HEHHBIM UK kieTku. MHTepdasa u murto3. Ilponeccsl,
npoTekaromue B nHTepdasze. Pernukanus - peakuus matpuunoro cunresa JIHK. Ctpoenne
XpoMOCOM. XpOMOCOMHBIN HaOOp - KapUOTHUI. JJUTIIOMAHBIN U TallJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTujbl. L{UTOIOrMUECKHE OCHOBBI PA3MHOKEHUS W WHAMBHUIYaIbHOTO
Pa3BUTHUS OPTraHU3MOB.

[Henenne xierkn - muto3. Cragum muto3a. lIponeccsl, mpoucxonsduige Ha pasHBIX
CTaausaX MHUTO3a. buosornueckuit cmbicn Mutosa. IIporpammupyemasi rubenb KIETKH -
AIIOIITO3.

@®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrojioe W 1oj0Boe. Buasl Oecnosoro
Pa3MHOXKEHHUs:  JI€JIEHMe  HaJgBOE€,  IIOYKOBAHME  OJHO U  MHOTIOKJIETOYHBIX,
CrIopooOpa3oBaHUE, BEreraTMBHOE pa3MHOXeHHe. LCKkycCTBEHHOE — KIIOHMpPOBAaHUE
OpraHU3MOB, €0 3HAYCHUE JIs CEJICKIIUH.

[TonoBo€ pa3sMHOXKEHHE, €r0 OTINYUS OT OECHOI0ro.

Pa3nes 1. Kierka — cTpyKTYPHO-()YHKIIHOHAJILHAS eIMHHMIA }KMBOr0. CTpoeHue M YHKIMM OPraHU3Ma.

Tema 1.7
Meiio3. OHTOreHes.
OMOpHOTEHE3.

Conep:kanue yueOHoro marepuasa. CamocrositesibHOe 00y4eHHe.

Meiio3. Craguu meio3a. [Iponeccel, npoucxosume Ha cragusax Menosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MEi03a.

l'amerorenes - mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10IOBBIE JKeTe3bI:
CeMEHHUKH U su4yHuKU. OOpa3oBaHME M pa3BUTHE TMOJOBBIX KIETOK - TaMeT

(cmepmato3ouy, sHLEKIeTKa) - crnepmaToreHe3 u  ooreHe3. OCOOEHHOCTH CTpOSHUs

OK1
OK2




STMIIEKJIETOK U ciepMaTo3ou0B. OmnogorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BHUTHE (IMOpPHOTEHE3).
JTarnbl SMOPHOHAIBHOTO PA3BUTHS y TMTO3BOHOUYHBIX KHBOTHBIX: APOOJICHUE, TaCTPYIISIIUS,
opranoreHe3. [locToMOpHOHANBHOE pa3BUTHE. THIBI MMOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIC BBI3BIBATh BPOXKIAEHHBIC YPOJICTBA.

Poct u pasButne pacteHuii. OHTOTEHE3 IIBETKOBOI'O PACTCHHS: CTPOCHHE CEMEHH,
CTaJIuU Pa3BUTHSL.

Pasznea 2. Ocuos

Tema 2.1.
HacnencrBeHHOCTD U
M3MEHYHNBOCTD
OpraHK3MOB.

pa3BUTHE TEHETUKU. MeToabl TEeHETUKH (TUOPHUII0JIOTUYECKUHM, LHUTOT€HETUUYECKH,
MOJIEKYJSIpHO-TeHeTHUeckuii). OCHOBHBIE TE€HETHYeCKHe TMOHATHS. [ eHeTHdeckas
CHUMBOJIMKA, I/ICHOJ'H)SyeMaH B CXEMax CKpGHII/IBaHI/II\/'I.

3aKOHOMEPHOCTH  HACJIEJJOBaHMsI NPU3HAKOB, YycTaHOBIeHHble [. Menzaenewm.
MOHOTHOPUIHOE CKpEIIMBaHWE. 3aKOH €IUHO0Opa3us THOPUIOB IEPBOTO TOKOJICHHS.
[TpaBuiio TOMUHHpPOBAHHUS. 3aKOH pacIleryIeHHs] MPU3HAKOB. [Mmore3a YHCTOTHI TaMer.
[TosTHOE M HEMOJTHOE JOMUHHUPOBAHHUE.

JuruOpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHUS IPHU3HAKOB.
[{uTOoreHeTnYeCcKne OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUs. AHaIM3UpYIOIIee
cKkpemuBanue. lcmonp3oBaHUE aHATM3UPYIOMIETO CKPEUIUBAHUS s ONpeAeNeHUs
TeHOTHIIA OCOOH.

CuenneHHoe HacneaoBaHue npusHakoB. Pabora T. Moprana 1o CHEIUICHHOMY
HACJIeIOBaHHIO TeHOB. HapyleHue ciierieHusl TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

Tema 2.2. CuensieHHoe
HaCJIEIOBAHNE
MPU3HAKOB.

Coaepxxanue yueOHoro marepuana. CamocrositejibHOe 00y4eHHe.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enernka nona. XpoMOCOMHOE OINPEAEIEHUE M0JIa. AYyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIEC M reTeporaMeTHele opranusmel. HacienoBanue npu3sHakoB, CLHEIUICHHBIX €
[1OJIOM.

M3MeHunBOCTE. BHIbl M3MEHYMBOCTH: HEHACJICACTBCHHAas M HAcleACTBeHHasd. Pounb
Cpeapl B HEHACHEJCTBEHHONW W3MEHYMBOCTU. XapaKTEpUCTHKA MOAM(PHUKAIMOHHOM

IIpakTHYecKoe 3aHATHE OK1
[TpakTueckoe 3austue Ne3 «HabmroneHrne MuTo3a B KJIIETKaX KOHYHMKA KOpEIIKa JIyKa Ha OK2
TOTOBBIX MHKpoIpenaparax». «l3ydeHue CTpoeHHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.
bl TeHETHKHU M CeJIEKIHH.
Coaepixanue yueOHoro marepuana. CamocrositejibHOe 00y4eHue.
IIpeamer u 3agaum resHetuku. Mceropus pasBuths reHetuku. Ponbs nurtosmornu u OK2
SMOpPHOJIOTMH B CTAHOBJICHHHM T€HETUKH. BKIla] pOoCCHUCKHX M 3apyOekKHBIX YUEHBIX B OK4




M3MEHYMBOCTH. BapuanuoHHbIl psg M BapualMoHHas Kpusas. Hopma peakuuu npusHaka.
KonuuecTBeHHBIE M KAYECTBEHHBbIE NPU3HAKM U HMX HopMma peakuuu. CBolicTBa
MO (UKAITIOHHON H3MEHYMBOCTH.

Hacnencreennas, WIN TFeHOTUIINYECKAs, U3MEHUYUBOCTb. KomOunaTtuBHas
M3MEHYMBOCTh. Melo3 M MOJOBOM IPOLECC — OCHOBA KOMOMHATMBHOW W3MEHUYMBOCTH.
MyTtanuoHHass M3MeH4YMBOCTh. Kiaccudukanuss MyTauuid: Te€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa u mpuuuHbl MyTanuil. Myrarennbsie pakTopbl. 3aKOH TOMOJIOTUYECKHX
psANOB B HacieAacTBeHHON m3MmeHunBoctu H.JM. BaBunoBa. BHesnepHas HacieCTBEHHOCTh
Y U3MEHYMBOCTb.

IIpakTnyeckoe 3ansitue *B ToM umcie mpodeccMoOHAILHO-OPUEHTHPOBAHHOE
co/iep:KaHue MPAKTHYECKOr0 3aHATHUS

[TpakTueckoe 3ausatue Ned «M3yyeHne Moau(pUKaIMOHHON U3MEHYHBOCTH, IIOCTPOCHUE
BApUAIMOHHOTO psa W BapUAallMOHHOW KpuBoi». IlpakTtuueckoe 3ausitie «OTXOIbI
Mpou3BoJCcTBa». Ha ocHOBe (enepaqbHOr0 KiIacCH(PUKAIMOHHOTO Karajora OTXOJI0B
OTIpEeNeNATh KIacC OMACHOCTU OTXOJOB; arperaTHOe COCTOSHHE M (Qu3HuecKyo (opmy
O0TXO0JIOB, OOpa3yrolmxcs Ha padoueM MecTe / Ha 3Tanax MPOU3BOJICTBA, CBSI3aHHBIE C
onpeaeseHHON npodeccreit/CrenuaibHOCThIO

Cemectp 2

Tema 2.3. 'eneTnka
deI0BEKA.

Coaep:xanue yueOHOro MaTepuaJia

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T'€HETHKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBBbIH, HUTOTCHETUYECKUH, OMOXMMHUYECKHH, MOJIEKYISIpPHO-
reHeTnyeckuil. COBpeMEHHOE ONpEeIeIeHHe TeHOTHIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIMPOBaHMUE, B TOM uncie ¢ noMoinsto [TI[P-ananu3a. HacnencrBenHsle 3a060eBaHus
YyeloBeKa: TeHHble O0Je3HH, OO0JEe3HM C HACIEACTBEHHON MperpacrnoiokeHHOCTHIO,
XpOMOCOMHBIe Oosie3HH. ComaThyeckue W reHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHuMIBl  3710pOBOTO  00paza KHU3HU, JUArHOCTHKH, NPOQUIAKTUKA U JIEYCHUS
FEeHeTUYECKUX  OoJesHe.  MeauKo-reHeTHYeCKOe  KOHCYJIbTHpOBaHWE.  3HadyeHUe
MEAMIIMHCKOW TE€HEeTUKHW B MPENOTBPALICHUH W JIEYEHUM T€HETHYEeCKUX 3a0o0JjieBaHUi
4EJIOBEKA.

HpaKTH‘IeCKOC 3aHATHEC

HpaKTI/ILIeCKOC 3aHgaTue Ne5 «CocTaBieHUe U aHAIU3 POOOCIOBHBIX YCJIIOBCKA».

OK2
OK4

Tema 2.4. Cenexuus
OpraHU3MOB.

Conep:xxanue yueoHoro marepuasna. CaMmocTosiTteJibHOe 00ydyeHue.

OK1
OK2




Cenexuus Kak HayKa U IIpoLecc. 3apoKIeHHUE CeIEKINU U JoMecTukanus. Yuenue H.1.
BaBuioBa 0 LIEHTpax MPOMCXOXKACHUS MU MHOrooOpas3usi KylbTypHBIX pacTeHuil. LleHTpbl
[IPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COopT, NOpoJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBbIil U MHAMBUIYalIbHbIH OTOOpHI B CENEKIUU
pacTeHHid M KUBOTHbIX. OlLlEHKa 3KcTepbepa. bBINM3KOpOICTBEHHOE CKpEeUIMBaHUE -
MHOpuauHr. Yucras nunusa. CkpenMBaHue 4YMCTHIX JUHMH. ['ereposuc, wim rudpuaHas
cuna. HepoactBeHHoe ckpemmBanue - ayrOpunuar. OtnanéHHas rubpuamzanus u e€
ycrnexu. VIcKyCCTBEHHBIN MyTareHe3 U IIOJIy4€HUE IMOJIMIIIIOUIO0B. J[OCTHKEHUS CeleKInun

ACTEHMI, ’KUBOTHBIX U MUKPOOPTraHU3MOB.

Pasznen 3. DBouron

HOHHOC YICHHE.

Tema 3.1. Uctopus
PBOJIFOLIMOHHOI'O
YUEHUS.
MUKpPO3BOIIOIHS.

Conep:xxanue yueoHoro marepuaja. CaMocTosiTeJibHOEe 00yUyeHHue.

[IpeanochbuUIKM BO3HUKHOBEHHS! JBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS Teopus U €&
MecTO B Ouosioruu. BiusiHME 5BOJIIOLIMOHHOW TEOPHM HA Pa3BUTHE OMOJIOTUM M JIPYTUX
HayK.

CuzerenscrBa 3Bomouuu. [lameoHTonornyeckue: IMOCIENOBATEIBHOCTD IOSBICHUS
BUZOB B MAJCOHTOJIOTUYECKOH JeTomucH, mnepexomnsie (opmel. buoreorpaduueckue:
CXO/ICTBO U paznuuue GayH U (Iop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U Pa3lU4Msi SMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE, PYJUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXAaHH3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas Tteopus Y. JlapeuHa. Ilpennocbulku BO3HMKHOBEHMSI JTapBHHHU3MA.
JIBuoKyIMe CuiIbl SBONIONMM BHUJIOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHHME IIpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeleNEéHHasi U3MEHYMBOCTb, OOpbh0a 3a CyIECTBOBAaHUE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Bosionun (CTI) u e€ 0OCHOBHBIE IOJ0KEHHUSI.

Tema 3.2.
Maxpo3BOITIOLIHSL.

Copepxanue yueoHoro marepuana. CamocrositejibHOe 00y4eHHUe.

Muxkpososmtonus. [Tomynsus Kak equHUIA BUIAa U 3BOJTIOIUH.
JBmwxyme cuiibl (GpakTopbl) 3BOMIONMKA BHIOB B Mpupoae. MyTalMOHHBIA MpoLecc U
KOMOMHATHBHAs W3MEHUMBOCTh. [lomyssiiMOHHbIE BOJHBI M Jpeild reHoB. M3omsuus u

MUTpaLUs.
EcrectBeHHbIil 0TOOp - HampaBisgoomui (axktop 3Bojouud. POpMBI €CTECTBEHHOTO
oTOOpa.
[TpucnocoOaeHHOCTh  OpraHM3MOB  Kak  pe3yapTar  3Bomounuu.  Ilpumepst

NprUcroco0IeHNUH y Opranu3MoB. ApoMop(O3bl U UAM0AAANI TAIUH.
Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIC (OpPMBI BHI000pa30BaHMS:
reorpaguueckoe, IKOJIOTHUECKOE.

OK2
OK4




Makpoaosmrorusi. @opMbl IBONIONUHU: (UIETHYECKAst, TUBEPTCHTHAsI, KOHBEPTEeHTHAS,
napasuienbHas. HeoOpaTuMOCTh SBOMIOIHH.

[Ipoucxoxnenue  OT  HecHEIUAJIM3UpPOBaHHBIX  IpeakoB.  IIporpeccupyromias
crenuanu3anys. AranTuBHas pajdanysl.

HpaKTH‘leCROC 3aHATHE

[TpakTueckoe 3ausTHe Ne6 «CpaBHEHHE BHIOB 1O MOP(POIOTUYECKOMY KPUTEPHION.
«Onucanue npucnocoO0ICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 3.3.
Bo3HnkHOBEHHE U
pa3BUTHE )KM3HU Ha
Semie.

Conep:xxanue yueoOHoro marepuasa. CamocrositeJibHOe 00ydyeHue.

Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 3eMIIE.

JloHayuyHble IPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble TUIIOTE3b BOSHUKHOBEHUS
PKU3HHM Ha 3emJie: a0MOTeHEe3 U MMaHCIepMHUsl. XUMUYECKast BOJIIOIUSA. AOUOTCHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TOJTBEPKIACHUE
XMMHYECKOH 3BOIONMK. HayanbHble sTamel Ouonorndeckoil sporonuu. I'mmoresa PHK-
Mupa. DopMUpoBaHWEe MEOPAaHHBIX CTPYKTYP M BO3HHKHOBCHHE IMPOTOKICTKH. llepBbie
KJICTKU U UX 3BOJIIOIHUSA. POPMUPOBAHKE OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Tema 3.4. PazButue
PKA3HU Ha 3emiie

Conep:xxanue yueoHoro marepuasa. CamocrositeJibHOe 00ydyeHue.

Pa3Butne xu3Hu Ha 3emsie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepuoabl: KEeMOPUMCKUN, OPIOBUKCKUH,
CUIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKH.

Me3so30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3o0iickass spa M €€ mNepuopl: MaJECOr€HOBBIA, HEOT€HOBBIM, AHTPOIOTE€HOBBIM.
XapakTepucTuka KiIUMaTa M TeOJIOTMUYECKUX IMpoieccoB. OCHOBHBIE 3Tambl IBOJIIOIUU
PacTUTETBHOTO U >KMBOTHOTO MHpa. ApoMop(do3bl y pacTeHHil U XUBOTHBIX. [losiBneHue,
paciBET U BEIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoOro MUpa Kak OTpakeHHe 3BOIIOIUU. OCHOBHBIE CUCTEMAaTHYECKUE
rpynmnbl OPraHu3MOB. BupTyanbHas 3SKCKypcus «IDBOJIOLUHS OPraHMYECKOro Mupa Ha
3emiie» (B €CTECTBEHHO-HAYYHBIN WM KpaeBeTUECKUI My3el).

HpaKTH‘IeCKOC 3aHATHEC

HpaKTI/ILIeCKOC 3angaTue No7 ((I/I3y‘-ICHI/IC HCKOIIa€MbIX OCTAaTKOB paCTCHI/Iﬁ " )KUBOTHBIX
B KOJUICKIIHAX)).

Tema 3.5. DBomronus
UEeIOBEKA —
QHTPOTIOTEHES.

Copepxanue yueoHoro marepuaja. CamocrositeibHOEe 00y4eHHE.

DOBoJNIOIUS  4eloBeKa. AHTPOMOJNOTHS Kak Hayka. Pa3BuThe TMpencTaBIeHHH o
MPOMCXOXJICHUN dYeloBeka. MeToabl HM3ydeHHs aHTpornoreHe3a. CXOJCTBa M Pa3IHYUS
YeIIOBEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHUE YETTOBEKA.

JBmwxymme cuibl (pakTopel) aHTpororeHesa. HaciencTBeHHas WM3MEHYHBOCTh U
e€CTEeCTBeHHBIH 0TOOp. OOIIECTBEHHBIH 00pa3 >KW3HH, HW3TOTOBJIICHHE OPYAWH Tpyna,

MBIIIJICHUC, PCYb.

OK2
OK4




OCHOBHBIE CTaJIMM U BETBHU 3BOJIIOIMHU YEJIOBEKA: aBCTPAJOMUTEKU, YETOBEK yMEINbIi,
UenoBek mnpsmoxonamuii, YenoBek Heanaeprtaidbckuid, Yenoek pazymubiii. Haxonku
MCKOMIAeMBIX OCTATKOB, BpEMsI CYIIECTBOBaHHS, OOJACTh pacHpOCTpaHEHUS, OO0BEM
rOJIOBHOT'O MO3Tra, 00pa3 KU3HH, OPYIHSI.

BHYTPUOpPraHU3MEHHAsI.

Oxkonorudeckue (akropsl. Kinaccudukaruss 3Komorudeckux (HakTopoB: aOMOTHYCCKUE,
OHOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHEe HKOIOTMUeCKUX (PaKTOPOB HA OPraHU3MBI.
AbGuotnueckue  (akToOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OopraHu3MoB K JeHcTBHIO abuoTHuyeckuX (akTopoB. buoiornueckue
UTMBL.

Tema 4.2. buotnueckue
(akTopBbI.

Copepxanue yueoHoro marepuana. CamocrositeJibHOE 00y4eHue.

buotnueckue Qakrtopel. Bumbl OMOTHYECKMX  B3aUMOJCUCTBUMN: KOHKYPEHIIHUA,
XUIIHUYECTBO, CcHUMOMO3 M ero ¢opmel. IlapasutusMm, Koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUECHHE
OMOTHUYECKUX B3aUMOJEHCTBMH JJIi CYIIECTBOBAHHS OPraHU3MOB B  INPHPOJHBIX
coo011IecTBax.

OKOJIOTUYECKUE XapAaKTEPUCTUKU MNOMyisuud. OCHOBHBIE ITOKA3aTeIM MOIMYJIALHU:
YHCIIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YMCJIEHHOCTU NOMYJISILIMY U €€ peryJsiiusl.

IIpakTnyeckoe 3ansitue. B TOM wumcie mnpodeccHoOHAILHO-OPUEHTHPOBAHHOE
co/iep:KaHue MPAKTHYECKOr0 3aHATHS.

1. Tlpaxtudeckoe 3anatue No§ «BmustHue abnotnuecknx (PakTopoB Ha YEJIOBEKa
(HM3KHE U BBICOKHE TEMIIEPATYPHI)»
N3ydyeHue MeXaHU3MOB aJalTalMyd OpraHu3Ma 4YeJIOBEKAa K HU3KUM U BBICOKUM
TeMIeparypaM U OObSICHEHHE TMOJYYEHHBIX pPe3yJbTaToB U (HOPMYIHPOBAHHE BHIBOJIOB
(IMCHPMEHHO) C UCTIOJIB30BAHUEM HAYUYHBIX MOHSATUMN, TECOPUN U 3aKOHOB

Tema 4.3. CooOmecTBa

Conep:kanue yueOHOro marepuasa. CaMocrositejibHOe 00y4eHHe.

Tewma 3.6. Conep:xanue yueOHoro marepuasa. CamocrositeJibHOe 00ydyeHue. OK2
UenoBeyeckue pachl. Yenoseueckne pacbkl. OCHOBHBIC OOJIBIIIME PAChl: €BPOTICOMIHAS (€Bpa3uiickas), HErpo- OK4
ABCTpajiouJiHas (SPKBAaTOpUANIbHASI), MOHTOJIOMAHAS (a3uaTrcKo-aMepukaHckas). UYepTol
[PUCTIOCOOJICHHOCTH MPEICTaBUTENIe YEIOBEYECKUX pPAC K YCIOBHUSIM CYIIECTBOBAHUS.
EnanncTBO uenoBeuyeckux pac. Kpuruka pacuzma.
Pa3nen 4. OCHOBBI IKOJIOTHH.
Tema 4.1. Opranu3msl Coaep:xanue yueOHoro marepuasa. CamocrositeJibHoe 00y4eHHue. OKl1
1 OKpY>Karolas cpeja. DKOJIOTHSl KaK Hayka. 3aJaud W Ppa3feibl JKOJOTHH. METOIpl HIKOJOTHUYECKHUX OK2
MCCIIEIOBAHHM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA. OK7
Cpensl  oOWTaHUsT  OpPraHU3MOB:  BOJHAsA, HA3€MHO-BO3JYIIHAs, IOYBEHHAas, I1K4.3




1 O9KOJOTHUYCCKUC
CHCTCMBI.

CoobmecTBO  opraHuzmMoB -  Ouomeno3. CTpykTypel OHOIICHO3a:  BHUOBas,
[IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKoJoru4ecknue cucteMbl (dkocuctembl). IloHsTHe 00 3KOCHCTEME W OHOreoIeHO3e.
DYHKIMOHANIbHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOJIYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BelIecTB U MOTOK SHEPTUU B dKocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH
bkocuctembl. [Inmessle nenu u cetu. OCHOBHBIE TOKAa3aTeNM 3KOCHCTEMBI: OHOMacca,
[POAYKIMSI. DKOJIOTUYECKUE TUPAMUJIBL: IPOIYKIUH, YUCIEHHOCTH, OMoMaccel. CBolicTBa
PKOCHCTEM: YCTOMUMBOCTb, CaMOperysanus, pazsurue. Cykueccus.

[TpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M pPEK. OKOCHUCTEMA XBOMHOIO HWIIHU
[IMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ArpO3KOCUCTEMBI. Y pOo3kocucTeMbl. buosornueckoe u
X03s51CTBEHHOE 3HaYeHHE arpo3KocucTeM U ypboskocucteM.buopaznoobpasue kak pakrop

cToiunBOCTH SKOocucTeM. CoxpaHeHne OMOJIOTHUECKOT0 pa3sHoo0pasust Ha 3emiie.

Tema 4.4. Yuenue B.I1. Conep:xanue yueOHoro marepuasia. CamocrositeJibHOe 00yUeHHeE. OKl1
Bepnazackoro o VYuenue B.I1. Bepranckoro o 6mocdepe. I'panuiisl, cocraB u cTpykrypa Omocheps. OK2
ouochepe. "Kuoe BemectBo 1 ero ¢pynkuuu. OcodeHHocTu Ouocdepsl Kak rinodagbHOM IKOCHUCTEMBI. OK7
JlnHaMuveckoe paBHOBECHE U 00paTHas CBs3b B Omochepe. I1K4.3
KpyroBopotsl BemecTB M OHMOTr€OXMMHUYECKHE IUKIBI AJIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTE OMocdepsl. OCHOBHBIE OMOMBI CYIIH.
Tema 4.5. Coaepxanue yueOHoro marepuana. CamocrositejibHOe 00y4eHHe.
YenoBedecTBO B YenoBeuecTBO B ouochepe  3emim. AHTpONOTeHHblE ~ HM3MEHEHUs B
orochepe 3emiu. ouocdepe.l moGanbHBIE SKOJIOTHUECKUE TPOOIEMBI.
CocymecTBoBaHue MNpUpoabl U yeroBedyecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak
OCHOBa ycToiunBocTH OmOchepbl. OCHOBa palMOHATIBHOTO YIPABICHUS MPUPOIHBIMH
€CypcaMu M UX MCIOJIb30BaHue. JlocTHkeHUs1 OMOJIOTHH U OXpaHa MPUPO/IBL.
Pa3pnen S. buoJiorusi B ;KU3HH.
Tema 5.1. OcHOBBI IIpopeccnonaibHO - OpPHEHTHPOBAHHOE cogep:kanue. CamocTosiTeJIbHOE OK1
OMOTEXHOJIOTHH. o0yueHue. OK2
BuotexHonorus kKak oTpacib MPOU3BOACTBA. ['eHHas WHXKEHepHs. OTarbl CO3aHUS OK4
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kierounast nnxxenepus. Kierounsie [1K4.3

KYJIBTYPBI. MukpokIoHaJIbHOE pa3MHOKEHHE pacTeHH. KnonupoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO03IHCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKHE U ITHUYECKHE
npo6aembl. [MO — reHeTHYECKU MOJU(PHUIMPOBAHHBIE OPraHU3MBI.

IIpakTHyeckoe 3aHATHE

[Tpaktruyeckoe 3ausTre Ne9 «Keiic Ha aHanu3 MHGOPMAIIMH O HAYYHBIX JTOCTHKCHHUSAX B
00J1aCTH T€HETUYECKUX TEXHOJOTMH, KJIETOYHON MH)KEHEpUH, MUIIEBBIX OMOTEXHOIOIHI»
(3amMTa Kelca: NpPEeACTABICHUE PEe3YyJIbTaTOB PELIEHUs] KEHCOB B BMJIE BBICTYILIEHHUS C




Mpe3eHTaLNEH )

[Ipaktnueckoe 3anstHe NelO) «DTHUeckue acmeKThl pa3BUTHS OHOTEXHOJIOTHU U 2 2
NpUMEHEHHE WX B JKM3HM 4YEJOBEKa», MOMCK W aHauu3 MHPOpPMAlUU M3 pa3IMYHBIX
MCTOYHUKOB (Hay4yHas W ydeOHasl JUTEpaTypa, CPeiCTBa MacCOBOM HMH(OpMAINH, CETh
WNurepuer). Keiicbl Ha aHaau3 uHPopManuu 00 3THYECKHX AacCNeKTaX pPa3sBUTHA
0HOTEeXHOJIOTUH (110 TPYNIam)

JuddepeHumpoBanHbIi 3a4ET 2 3

HUmoeo: 4 meopuu + 4 npaxm
64 uaca camocmosmenvrotl pabomol

Bcero: 72

JlsixapakTepuCTUKHYPOBHSIOCBOCHUAyU€OHOrOMaTepUAIauCIIONb3YIOTCACIEIYIOIMEe0003HaueHUsl Ha BBIOOP:

1. —03HaKOMUTENBHBIN (TOBTOPEHUE paHEee U3YUYECHHBIX 0OBEKTOB, CBOHCTB);

2. —penpoyKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKLUHU UJIH [10Jl PYKOBOACTBOM)

3. —IIPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHHUE AEATEIbHOCTH, pEIlIeHUE TPOOIEMHBIX 3a/jau: KOHTPOJIbHbIE Pa0OThI, CAMOCTOSTEIbHbIE
paboTa, KypcoBble pabOoThI (IIPOEKTHI)




3. YCJIOBUSA PEAJINZALUU ITPOTI'PAMMBI JUCIIATIJIIMHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecneyeHn 10

Peanuzaumss mporpamMmbl JAMCHMIUIMHBL TpeOyeT Hanuuyus ydyeOHOro KaOuHeTa
OMOJIOTHH.
O6opynoBanne yueOHOTO KaOMHETA:

- IOCAJJ0YHbIE MECTA M0 KOJIUYECTBY 00YyHarOIUXCS;

- pabodee MecTO MpenogaBaTes;

- 10CKa; y4eOHO-METOANYECKOE 00ECTICUEHHUE;

- HarJIsJHbIE TOCOOMSI: KOMIUIEKThI Y4eOHBIX TaOJIuI], I1JIAKAaTOB.
TexHuueckue cpeacTsa 00y4eHHUs:

- JJOKaJIbHAasl KOMIIBIOTEPHAsI CETh U Ti00anbHast ceTb IHTEepHET;

- MyJIbTUME/MA IPOEKTOP

- UHTE€pPaKTHUBHAS JI0CKa/aHeb/YKpaH
O6opynoBanue 1 MPOBEACHUS JTA0OPATOPHBIX U MPAKTUYECKHUX 3aHATUNA: MUKPOCKOIIBL,
CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyna (MpoOUpKH, MOACTaBKH MJisi MPOOUPOK,
MUHLETHI, MECOK, CTYNKU C MECTUKAaMHU, IPEIMETHbIE U MOKPOBHBIE CTEKJA, CTEKJITHHbBIE
MajiO4uKy, TMpenapoBajbHble UIJIbL, (QuIbTpoBalbHas Oymara (caJpeTKH), CTaKaHBbI)
TUIIEPTOHUYECKUM pacTBOp XJopuaa Hatpus, 3%-HbId PacTBOpP NEPOKCHIA BOJAOPOAA,
pacTBOp 0Ja B MOJUCTOM KajuH, TNIMLEPUH, KITyOHH KapTO(]eis, JUCT JIO0JEH KaHAICKOM,
107 PSIOMHBI OOBIKHOBEHHOW (psIOMHBI MJIM TOMAaTa), JIyK pen4aThlii, pa3Be/ICHHbIE B BOJE
TIPOIKAKH).

3.2. Uudopmanmonnoe odbecneyeHue 00yueHust

Ilepeyens  pexoMeHayembIX  y4eOHbIX  u3gaHuii, HHTepHer-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypbl

OCHOBHBIC HCTOYHUKH:

1. IMaceunuk, B. B. buonorus. 10 xmacc (6a3oBblii ypoBeHb) : yueOHUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybnoB ; nmox pea. B. B. Ilaceunuxka. -
Mockga : Ilpocsemenne, 2022. - 223 c. - ISBN 978-5-09-099558-0. - Tekcr :
anektpoHubii. - URL: https://znanium.com/catalog/product/1922236 (nata
oOpalleHus: 24.04.2024). — PexkuM A0CTyMa: MO MOANKCKE.

2. IMaceunuk, B. B. buomorms. 11 kmacc (6a30BbIii ypoBeHB) : ydueOHHMK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6uoB ; nmon pen. B. B. I[laceunuka. -
Mockga : Ilpoceemenue, 2022. - 272 c¢. - ISBN 978-5-09-099559-7. - Tekcr :
anektpoHubii. - URL: https://znanium.com/catalog/product/1922257 (nata
oOpaleHus: 24.04.2024). — PexxuM A0CTyma: 1O MOAIKUCKE.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Axmenosa, T. U. buonorus : yuyeOnoe nocodue / T. 1. AxmenoBa. - Mocksa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekcr : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1689573 (mara oOpaieHus: 24.04.2024). —
Pexum nocrymna: 1o nmoamnucke.



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHbI

KoHTposib ¥ oneHKa pe3ysibTaToB OOYYEHHs OCYIIECTBIIAETCS MPENOIaBaTesieM B
Ipolecce MPOBEACHUS MPAKTUUECKUX 3aHIATHIA U JTa0OpaTOPHBIX paboT, TECTUPOBAHMUS, A

TAKXKC BBIITOJIHCHUA

O6yT-IaIOH_II/IMI/IC$I WHIWBUAYaJIbHBIX SaI[aHI/Iﬁ, ITIPOCKTOB,

uccienoBanuii. Pe3ynapTaTsel 00ydeHus OMpeeNsioT, YTo 00yJaromuecs JOHKHBI 3HATH,
MMOHKUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCIUILINHBL.

KouTposb 1 onieHKa pe3yabTaToB OCBOCHHS 00111€00pa30BaTeIbHON AUCIIUTUIMHBI
PACKpBIBAIOTCS Yepe3 JAUCIHUILUIMHAPHBIE (IIPEAMETHbIC) pe3yJbTaThl, HallpaBJICHHbBIC Ha
dbopmupoBanre oOmUX W MPOodecCHOHANBHBIX KOMIETEHIMM MO pasfeiaM U Temam
coJiepKaHusl yueOHOro MaTepuarna.

Oo6mas/mpoge | Pazmen/Tema Tun oueHOYHbIX MEPONPUATHIA
CCHOHAJIbHAS
KOMIIEeTEHIIHS
OK 02 P1, Tema 1 OueHuBaemasi AUCKYCCHs [0 BOIPOCAM JIEKLIUU
BremonHeHue u 3amuTa 1a00opaTopHBIX padO0T U MPAKTUICCKUX.
OK 01 P1, Tembr 2-5 [IpencraBnenue YCTHBIX co0O0IIeHui c MPE3CHTAINCH,
OK 02 MOATOTOBJICHHBIX [0 TIEPEYHI0O HMCTOYHHUKOB, PEKOMEHIOBAHHBIX
OK 04 npernoaaBaTejICM.
OpOHTAIBHBIN ONPOC
OK 01 P1, Tema 6-7 Pemenue 3amad Ha ompeeieHHe MOCISI0BATSIIBHOCTH HYKJICOTHIOB,
OK 02 AMUHOKHCIIOT B HOPME M B Clydyae M3MEHEHUs IOCIEeI0BaTEIbHOCTH
OK 02 P2, Temsr 1-3 HykieotuaoB JJTHK
OK 04 3anoJHeHUE CPaBHUTEIBLHON TaOIHUIBI XapaKTEPUCTHK THIIOB OOMEHa
BEILIECTB
OK 01 P2, Tema 4 OO6cyxeHne mo BoIpocam JICKIHH
OK 02 3anonHeHue TaOJIULbl C KPAaTKOW XapaKTepUCTHKOW M INpUMEpaMu
OK 02 P3, Temsr 1-6 (hopM pa3MHOKEHHSI OPTraHU3MOB
OK 04 Tect/ompoc
OK 01 P4, Temsr 1-5 CocTaBleHHe  JKM3HEHHBIX  [MKJIOB  PACTEHMH 10  OTHENaM
OK 02 (MOXOBHIHBIE, XBOIIEBHU/HBIE, ITAIIOPOTHUKOBHHBIE, TOJIOCEMEHHBIE,
OK 07 MOKPBITOCEMEHHBIE)
OK 01 P 5. Tema 1 Tect no Bompocam JeKIUU
OK 02 Pemenne 3amad Ha ompeaeneHUE BEPOSTHOCTH BO3HUKHOBEHUS
OK 04 HACJEACTBEHHBIX MPU3HAKOB TPH MOHO-, AH-, TOJUTHUOPUIHOM U

AQHAJIN3UPYIOIIEM CKPEIIVMBAaHUM, COCTABIEHUE T€HOTUIMUYECKHX CXEM
CKpEIIMBAHUS

Pemenune 3amau Ha onpeneneHUE BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IMPU3HAKOB TIPU  CLEMJIEHHOM HacJeJOBaHHH,
COCTaBJIEHUE FEHOTUIINYECKUX CXEM CKPELIMBaHUS

Pemenune 3amau Ha omnpeneieHHe TUNA MyTallMM NOpU Iepenayde




I1K 4.3

P4-5

HACJICACTBEHHBIX IPH3HAKOB, COCTaBJICHHE T'CHOTHIIMYECKHX CXEM
CKpEeLIMBaHUs

OuennBaemast JHUCKYCCHSL: UCIIOJIb30BaHNE apryMeHTOB,
OMOJIOTUYECKOH TEPMHHOJIOTUM M CHMBOJIMKHM JUIS JJOKa3aTeIbCTBa
POZCTBA OPraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII

TecT M0 3KOJIOTHUECKUM (PAKTOpaM M cpesiaM KU3HU OPraHU3MOB
CocraBneHre CXe€M KpYroBOPOTa BEIIECTB, HCIOJIb3YysS MaTepHalbl
JEKIUU

Pemienne mpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaHUNl 110
HEPEeHOCY BEIIECTBA M HSHEPTUM B 3KOCHCTEMAaxX C COCTABICHUE
TpoHuyeCcKUX Henel U NupaMu OMOMacChl 1 SHEPTUH

OuenuBaemas 1UCKyccus

3amuTa Kelca: MpPEACTaBICHHE pE3yJbTaTOB PELICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEH)




