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1. HACIIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIMHBI
OYI1.13 BuoJaorus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yue6HOM muctuminasl OYIL.13 buoJsiorust  sABISETCS YacThbIO
OCHOBHOM TipodeccronanbHoi oOpaszoBarenbHoil nporpammsl (panee OITOIT CIIO) mo
cenuaibHocTH 23.02.07 TexHuveckoe o00CHyKMBAHHE M PEMOHT JBUraTeJei,
CHCTEM W arperaToB aBTOMOOMJIeH W TpelHAa3HAyeHa Jid U3yuyeHUs OMOJIOTUU B
npodeccuoHaTbHBIX o0pa3oBaTeIbHbIX OpraHu3alusX, peanu3yronmx
00pa30BaTeNbHYI0 MPOTPaMMy CPEIHEro OOIIeT0 0O0pa3oBaHUsl B MpEIEIax OCBOCHUS
OCHOBHOM TpodeccuoHansHoi o0pazoBarenbHoi mporpammbl CI1O Ha 6a3e OCHOBHOTO
o011ero 06pa3oBaHus IPU MOATOTOBKE CIEIIUAINCTOB CPEAHETO 3BEHA.

Yacte paboueld mporpaMmbl peagu3yercsi ¢ MNPUMEHEHUEM 3JIEKTPOHHOIO
oOy4yeHUs W JUCTAHIIMOHHBIX O0Opa30BATEIbHBIX TEXHOJOTUNA (B COOTBETCTBUU C
[IpaBunamMu NpUMEHEHHs] OpPTaHU3AIMSIMHU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NESATEIbHOCTh, DJIEKTPOHHOTO  OOy4YeHHMs, JHUCTAHIMOHHBIX  00pa30BaATEIbHBIX
TEXHOJIOTUI MPHU peain3anuu 0opa3oBareNbHbIX mporpamm ot 11 okTsa6ps 2023 roga
N 1678.

1.2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl:
JlucuuruinHa OVIIL.13 buosorus SIBJISACTCSA 00s13aTeILHOM YaCTbIO
o01eo0pa3oBaTeIbHOrO IHMKJIa Yy4yeOHoro 1viaHa mno crnenuanbHoctH 23.02.07
Texnnuyeckoe o00CIAyKMBAaHUE W PEMOHT [BUrarTesieil, CHUCTeM H arperaTros
aBTOMOOMJIEA.

1.3. Hean u 3apaun gucuuiuiaibl. [l1anupyemblie pe3yjbTaThbl 0CBOEHUSA
001eo00pa3oBaTe/IbHOM TUCHUIIIMHBI

enp w3ydyeHus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE -
OBJIaJIcHUE O0YYaIONIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIHHOW OpraHu3aiuu
JKMBBIX CUCTEM Pa3HOTO paHTa U MPUOOpPETEHNE YMEHUN UCIOJIb30BaTh AT 3HAHUS IS
IPAMOTHBIX JIEUCTBUN B OTHOIICHUU OOBEKTOB KUBOW MPUPOIBI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPoOIeM.

JlocTrxkeHue 1enu u3ydeHHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM
YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

— OCBOCHHE OOYy4YarOUIMMHCS CHUCTEMbl 3HAHUHW O OWOJOTUYECKUX TEOpHsX,

YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIykKaluX OCHOBOMI

uist OPMHUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOU KapTHHE MHPA, O

METO/IaX HayYHOTO TIO3HAHUS, CTPOCHUH, MHOTOO0OPa3uu U OCOOCHHOCTSX KUBBIX

CUCTEM Pa3HOTO YPOBHSI OpPraHU3allMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX

HCCJIEIOBAHUSX B OMOJIOTHH,



— QopMupoBaHue y OOy4YaIOIIMXCS [MO3HABATENIbHBIX, WHTEIEKTYAJIbHbIX U
TBOPUYECKUX CIHOCOOHOCTEH B MpOIECCEe aHalu3a JaHHBIX O MyTIX Pa3BUTHUA B
OMOJIOTMM HAYYHBIX B3IJIAJIOB, UJEH U MOJXOJ0B K M3YUYEHHIO JKHUBBIX CHUCTEM
Pa3HOI0 YPOBHSI OPTaHHU3aLUY;

— CTaHOBJIIEHHE Yy oOydJarommxcsi oOmed  KyJabTypbl, (PYHKIIHMOHAIbHON
IPaMOTHOCTH, PA3BUTHE YMEHHUM OOBICHAThH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIIETO
MHpa JKMBOM MPUPOABl HA OCHOBAaHWH 3HAHWI W OIBITA, IOJIYYECHHBIX IpU
U3Y4eHUU OHOJIOTUY;

— QopMupoBanue y oOydarOmMXcsi YMEHUM WIUTIOCTPUPOBATH  3HAYCHUE
OMOJOTMYECKUX 3HAHMM B IMPAKTHYECKOW JEATEIbHOCTH YEJIOBEKAa, PA3BUTHUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHf;

— BOCHUTaHue YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEOBEKOM >KHMBOH
OpUPOAbl, HEOOXOJUMOCTH OEpeKHOTO OTHOIICHHS K HeH, coOoaeHus
TUYECKUX HOPM IPU NPOBEACHUH OMOJOTUUYECKUX UCCIIEJOBAHUIA;

— OCO3HaHME LIEHHOCTH OHOJIOTMYECKUX 3HAHUM [UIsl TIOBBIILICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— MPUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCEHEBHOM KU3HU

— JUISl OLICHKH TOCJIEACTBUM CBOEU JIESITETHHOCTH MO OTHOLICHHUIO K OKPYKAIOIIECH
cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBAaHHME U  COOJIOJIGHHE  MeEp
npoduiIakTUKY 3a00JI€BaHUM.

CognepkaHve JUCHUIUIMHBI HAMpaBlieHO Ha (OPMHUPOBAHHUE JIUMYHOCTHBIX,
MeTanpeaMETHbIX U npeaMeTHbIX pe3yipraToB @I'OC cpeanero odiero o6pa3oBaHus,
a Taxxe cienyronux oomux kommereniui @I'OC CIIO.



HauMmenoBanue u
KO KOMIIeTeHIIUH

IlnanupyemMble pe3yJbTaThl

Oﬁume1

I[I/ICIII/IHJII/IHapHLIeZ

OK 01. Beibupats
CTIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEeITbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM.

B yactu TpyoBOro BOCuTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTEepPCTBa,
Tpynonooue;

- TOTOBHOCTH K aKTHBHOM JCSATEILHOCTH TEXHOJIOTHIECKON 1
COLIMAJIbHOW HANPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIIIOJHATH TAaKyHO
NesITeNIbHOCTD;

- HHTEpEeC K pa3nu4HbIM cepam mpodecCHOHATBHOM
NesITeNIbHOCTH,

OBaseHne yHUBEPCAITBHBIMH Y4eOHBIME ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbI€ JJOTUYECKUE IEHCTBUS:

- CaMOCTOSATENBHO (hOPMYIUPOBATH U AKTYyaJIM3UPOBATh
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, KIIACCH(PUKAIIUU ¥ 0000IICHNS;

- OIPENENSTh LIETH IeATeIbHOCTH, 33/1aBaTh TapaMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTbH KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJITATOB IICIISIM, OIICHUBATH PUCKU
MOCIIEACTBHI IeATENbHOCTH;

- pa3BHBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX
pooiem

0) 0a30BEBIE HCCIIEN0BATEIILCKUE JEHCTBUS:

- BIIQJICTh HaBBIKAMHU y4€OHO-UCCIIEeIOBATENLCKON M MPOSKTHOU
NESATETbHOCTH, HAaBBIKAMU pa3pelieHus MpooeMm;

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHU B CHCTEME
HAYYHOTO 3HAHWS; PYHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKA JJIsI
pelIeHus KU3HEHHBIX Mpo0eM;chOPMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COJIEPKaHNE OCHOBOINOJIAraloIUX OMOJIOTHYECKIX
TEPMUHOB U NTOHATUI: KU3Hb, KJIIETKA, TKaHb, OpraH, OPraHU3M, BU/I,
TIOMYJISIIIHSL, SKOCUCTEMa, OMOLIeH03, Onocdepa; MeTabonn3M (0OMeH
BEUIECTB U MIPEBPALICHUE SHEPTUH ), TOMEOCTa3 (CaMOperysuus),
OuocuHTe3 OeJKa, CTPYKTYpHAsE OpPraHu3alus )KUBBIX CHCTEM,
JUCKPETHOCTh, CAMOPETYJIALIMS, CAMOBOCIIPOU3BE/ICHUE
(peripoaykiusi), HaCIEACTBEHHOCTh, U3MEHUHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OPTaHU3aLINs;
c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh COACPKAHUE
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKUX TEOPUI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, YBOJTIOLIMOHHOM, IPOUCXOKICHHUS
KU3HU U YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUS PACKPhIBaTh OCHOBOIIOJIAratoIIe
Ouonorudeckue 3akoHbl ¥ 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunosa, J. ['exkens, @. Mromnepa, K. bapa),
IPAaHMIIBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

npuoOpeTeHne onbITa MPUMEHEHUS OCHOBHBIX METO0B HAYYHOTO
MO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUU: HAOTIOCHHS U OMTHCAHUS
KUBBIX CHCTEM, MMPOIIECCOB U SIBJICHUI; OpTraHU3AIMH U POBEIACHUS
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKCHHS TUTIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXK/y UCCIIETyEMbIMHU BEINYMHAMH, OObSICHEHUS
MOJIYYEHHBIX PE3yIbTaTOB U (hOPMYIUPOBAHUS BHIBOJIOB C
HCITOJIb30BAHUEM HAYYHBIX ITOHSATUH, TEOPUH U 3aKOHOB;
c(OPMUPOBAHHOCTH YMEHUS BBIJIEISTH CYIIECTBEHHBIC TPU3HAKU
BHUPYCOB, KJIIETOK POKAPUOT U DYKAPUOT; OJHOKIETOUHBIX U

! YKa3bIBalOTCA IMUHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHol popme, popmupyemsbie
06ueobpasoBaTeibHOM ANCLUNANHON
2 OucumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MNOAHbIM NepevHem Bo PIOC COO (B nocneaHel peaakumm ot 12.08.2022) ana 6a30Boro ypoBHsA

obyyeHun




- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H H
aKTyaJlu3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PeIICHHS,
HAXOJUTh apryMEHTHI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh ApaMETPhI M KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHHS 3a/1a41
PE3yNIbTaThl, KPUTUIECKH OIICHUBATh MX JJOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHHUE B HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIC UJCH, ITPEJIaraTh OPUTHHAIBHBIC TTOIXOJIbI
U PELICHHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJIbHOU ITPAKTHKE.

MHOTOKJIETOYHBIX OPTaHH3MOB, BUIOB, OMOTEOIIEHO30B M SKOCHCTEM;
0COOEHHOCTH IMPOIIECCOB OOMEHA BEILECTB U MPEBPAILCHHS SHEPTHH
B KJIETKE, (POTOCHHTE3A, IIIACTUYECKOTO M YHEPTeTUIECKOTr0 OOMeHa,
XEMOCUHTE3a, MUTO3a, Me#03a, OIJI00TBOPEHHS, Pa3BUTHS U
Pa3sMHOXKCHUSI, HHIUBHIyaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpA,
BU1000pa30BaHusl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie
OOUTaHMUS, BIUSIHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOITOTEHHBIX
W3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEUIECTB
U TIpEBpAICHHUE YHEPTUH B Onocdepe;

c(OPMHPOBAHHOCTh YMEHHSI PeIIaTh OMOJIOTHYECKHE 3a/1a4H,
COCTABJIATH TEHOTUITMYECKUE CXEMbI CKPEIIMBAHUS JIUISI Pa3HBIX
THUIIOB HACJIEIOBaHMSI TPU3HAKOB Y OPraHU3MOB, COCTABJISITh CXEMBI
HepeHOCa BEIISCTB M SHEPTUH B DKOCUCTEMaX (IeIU MUTaHUs,
MTUIIEBHIE CETH).

OK 02.
Hcnonw3oBath
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTau
uHpopmManuu, u
nH(pOpMaIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAITBHON
NEeSTENbHOCTH.

B o6iactu IeHHOCTH Hay4YHOTO MMO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HA JIUAJIOre KyJIbTyp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEITHCKOU KYJIBTYPhI
KaK Cpe/ICcTBa B3aUMOJIEHCTBHS MEX1Y JIFOJAbMU U TTO3HAHUS
MHUPA;

- OCO3HAHME LICHHOCTU Hay4YHOU JEeATEIbHOCTH, TOTOBHOCTD
OCYIIECTBJISITh TPOCKTHYIO U UCCIIEI0OBATEIHCKYIO
NEeSATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OBnazieHue YHUBEPCATbHBIMUA YI€OHBIMU TTO3HABATEIIbHBIMU
JICUCTBUSIMMU:

B) paboTa ¢ nHbOpMAITHEH:

- BIJICTh HaBBIKAMU TIOyYeHUSI THPOPMAIIUU U3 HCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIFHO OCYIIECTBIISATH MTOUCK, aHAIIH3,
CUCTEMAaTH3AIMI0 U UHTEPIIPETAIINIO HHPOPMAITUH Pa3TUIHBIX
BHJIOB U (DOpPM TIPE/ICTABIICHHUS,;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX JOpMATaX C YIETOM

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKH OLEHUBATH MH(POPMALIUIO
OMOJIOTMYECKOro COJIep>KaHusl, BKIIOYAIOIIYIO TICEBOHAYYHbIE
3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM
uH(pOpMaIUY, HAYYHO-TIOMYJIIPHBIE MaTepUabl); HHTEPIPETUPOBATD
ATUYECKHE aCTIEKThl COBPEMEHHBIX UCCIEIOBAaHUN B OMOJIOTHH,
MeAHIIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBATh TT100ATbHbBIE
9KOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 11O
OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

c(hOpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE MUChbMEHHBIE 1
YCTHBIE COOOIIEHNS Ha OCHOBE OMONOTHYECKON HH(pOpMAIIUU U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCTIOJIb30BATh MOHATUHHBIN
anmapat OUOJIOTHH.




Ha3Ha4YeHHsI HHPOPMALIUK U LIENICBOI ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO ()OPMY MIPECTABICHUS U BU3YaTH3aIUH;

- OLICHUBATH IOCTOBEPHOCTb, JISTHTUMHOCTh HH(OPMAIINH, €¢
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- ICIIOJIb30BATh CPEICTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B PCIICHUHU KOTHUTHUBHBIX,
KOMMYHHKaTHBHBIX ¥ OPraHU3allMOHHBIX 3324 C
co0uroIeHIeM TpeOOBaHHUI SPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, THI'HEHBI, PECypcoCcOepeKEeHUsI, TIPABOBbIX U
TUYECKUX HOPM, HOPM MH(POPMAIIHOHHOM OE30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI HH()OPMALHH,
UH(POPMAIIMOHHOW 0€30IaCHOCTH JINYHOCTH.

OK 04.

D¢ dexTnBHO
B3aMMO/ICICTBOBATD
u paboTaTh B
KOJUICKTUBE U
KOMaH/Ie.

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEAEIIEHUIO;

-OBJIa/ICHHE HAaBbIKaMH y4eOHO-HCCIe0BaTEIbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBnageHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU
JIEACTBUSAMMU:

0) cCOBMECTHAsI 1€ATEIbHOCTB:

- IOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHOW 1
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATB L€ COBMECTHOM AESATEIBbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBHUS T10 €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBUM, paCIIpelesaTh POJIH
C Y4eTOM MHEHHH Y4aCTHUKOB 00CYKIaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHSIX
peanbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETHUECKOE TOBEJICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUITMATHBHBIM

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:
') MPUHATHE ce0s U APYTUX JIOJICH:

- MPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX JIOACH npu

npuoOpeTeHne OnbITa IPUMEHEHHSI OCHOBHBIX METOJJOB HAYYHOI'O
MIO3HAHUS, UCII0JIb3YEMBIX B OMOJIOTUU: HAOIIOAEHUS U OTIMCAHUS
JKUBBIX CUCTEM, IIPOLICCCOB U SBICHUI; OPraHU3aLUU U IIPOBEACHUSA
OMOJIOrMYECKOr0 AIKCIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJly UCCIIEAYEMbIMHU BEITMUNHAMU, O0BSICHEHUS
MIOJIYYEHHBIX PE3yIbTaTOB U (POPMYJIMPOBAHUSI BHIBOJIOB C
UCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB.




aHaJIM3€e PE3yJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIIOJCH Ha OMINOKY;
- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTroro
YEJIOBEKA.

OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpYy>Karoleu
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MCHEHHHU
KJIMMAaTa, IPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUsX.

B ob6nacTu 5K0JI0rH4ecKOro BOCIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, TOHUMAaHNE
BJIMSHUS COLIMATIBHO-D)KOHOMMYECKHUX IPOLECCOB Ha COCTOSIHUE
MIPUPOJTHON U COIMAILHOM CPEJIbl, OCO3HAHKE III00ATLHOTO
XapakTepa 3KOJOTHYECKUX MPodIieM;

- IVITAHUPOBAHKUE U OCYLIECTBIICHUE AEHCTBUI B OKPYXKAIOIIECH
cpelie Ha OCHOBE 3HAHUS LIeJIel YCTOMYUBOIO Pa3BUTHS
YEJI0BEYECTBA;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEL
OKpY>Karolleu cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJIOTHYECKHE
MOCTEACTBUS MPEANPUHUMAEMBIX IEMCTBUM, PEIOTBPAILATh
UX;

- pacCIIMPEHHUE ONBITA ACATEIbHOCTH 3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOMU M COLMATILHON NEATEIbHOCTH.

c(OPMHUPOBAHHOCTb YMEHHSI IPUMEHSATH I10JIy4YEHHbIE 3HAHUS JJIS
00BbsICHEHUS] OMOJIOTHUECKUX MPOIIECCOB U SIBICHUH, [T TPUHSATHS
IIPAKTUYECKUX PEIIEHUM B TOBCEHEBHOM KU3HU C 1IEIIBIO
obecrnieueHus1 6€30MaCHOCTH CBOET0 3/J0POBBS U 370POBbsI
OKpY’KaroIlUX JIF0eH, COO0CHUs 3J0POBOr0 00pas3a JKU3HU, HOPM
IpPaMOTHOT'O TIOBEJICHUS B OKPY KAIOIIEH PUPOIHOM Cpeie;
IOHUMaHHE HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTHKECHUN
COBPEMEHHOM OMOJIOrMU 1 OMOTEXHOJIOTUH /171l palliOHAJILHOTO
IIPUPO/IONOIB30BAHUS.

B pesynbTaTe ocBOo€HUS TUCHIUIIITUHBI « BHOTIOTHS» CTYIEHT JOMHKEeH 001a1aTh MPOPECCUOHAITBHBIMUA KOMITETCHIIUSIMU:
[1K 4.3 TIpoBoaUTH OKpacKy aBTOMOOMJIBHBIX KY30BOB.
1.4 PexomeHnayeMoe KOJINYECTBO YACOB HA OCBOEHHE MPOrPAMMBI IUCHUIIIUHBI:

MakcumanbHON yaeOHON Harpy3ku oOydaromierocsi_/2 4Jaca, B TOM 4YUCJe: 00s3aTeNbHON ayIMTOPHOW YICOHOW Harpy3Ku
oOyuarorerocs_/ 2 Jaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI
2.1. O6beM yueOHOI TMCHMIIJIMHBI M BHABI Y4e0HOil padoThI

Buna yueoHoii padoTbl Oovem
uacoe
MakcuManbHasi yueOHasi Harpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAS y4eOHAasi HATPY3Ka(Bcero) 72
B ToM umncrne:
TeopeTudeckoe o0yueHue 48
[IpakTH4ecKkue 3aHIATHUS 20
JlaGopatopHble 3aHATHS 4
N3 nnx: 12
IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COAECP/KAHNIE
TEOPETUUYECKUE 3aHITUS 2
MPAKTUYECKUE 3aHATHUS 8
71ab0paTOpHBIE 3aHATUS 2
IIpomeskyTouHasi arrecTauus (Ouggepenyuposannsiii 3auem) 2




2.2. TemaTuyeckuii njiaH u cogep:xkanue ydeoHoi aucuuniaunbl «OVYTII.13 buonorus»

HaumeHoBaHue Conep:kanue y4eOHOIr0 MaTepHuaJia, MpakTu4YecKkue padoTbl, CAMOCTOATEIbHAS O0bem | YpoBeHb Koabi
pa3/iesioB U TeM padora o0y4aromuxcs YacoB | OCBOCHHUSI | KOMIIETEHIIHI,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3J1eMEeHT
NPOrpaMMblI
1 2 3 4
Cemectp 1
Pa3nes 1. Kilerka — cTpyKTYpHO-()YHKIIMOHAJIbHASA eIMHHUIA }KkMBOr0o. CTpoeHue M QYHKIUM OPraHU3Ma. 1 OK2
Tema 1.1.buonorus kax, Coaep:kanue yueOHOro MaTepuajia 2
HayKa. buonorus xak Hayka. CBsi3b OMOJOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTUMHU
€CTeCTBEHHBIMHM HayKaMH, (puiocodueit, 3TUKOH, 3cTeTUKON U npaBoM. Poib Ouosoruun B
(OopMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rM4ecKUX HayK.
Metoapl 1NO3HAHUS JKUBOW MNpHPOJbl  (HAOMIOJEHHME, SKCHEPUMEHT, OIMCaHue,
n3MepeHune, Kiaccu(ukanus, MOICIHMPOBAHNE, CTATHCTUYECKast 00pabOTKa TaHHBIX).
JlabopaTopuasi padora *B ToM umciie npodeccHOHATbHO-OPUEHTHPOBAHHOE 2 2
coJeps;KaHue JIAa00PATOPHOIO 3aAHATHS
1. JlaGopatopHas padora Ne 1 «/cnonb30oBaHne pa3IMuHbIX METOJOB NPH U3yUYEHUHU
OMOJIOTUYECKUX OOBEKTOBY.
JIabopartopHasi paboTa «YMCTBEHHAast pabOTOCTIOCOOHOCTHY
OBnageHue METOJAMH OTpEIeTICHUsT ToKa3aTreled YMCTBEHHOW paboTOCTIOCOOHOCTH,
O0O0BSICHEHHE TOJYYEHHBIX pe3yiabTaToB U (OpMYyIHpOBaHHE BBIBOJIOB (MMCbMEHHO) C
MCITOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB.
B KkauecTBe TPUITEPOB CHIXKAIOIIUX PabOTOCHOCOOHOCTh  HCIOJIB30BATH  YCIOBHS
OCYIIECTBIIEHUSI MpPO(ecCHOHATbHON JAEATEeIbHOCTU: IIyM, TeMmmeparypa, (usndeckas
Harpyska u T.[.
Tema 1.2. )Kussie Coaepxanue yueOHOro MaTepuaJa 2 1 OK1
CHUCTEMBI M X Kupble cuctembl (OMOCHUCTEMBI) Kak MpeAMET U3ydeHus Ouosioruud. OTivuue KUBBIX OK2
OpraHu3arus. CHUCTEM OT HEOPTAHUYECKOU IIPUPOJIBI. OK4

CgoiicTBa OWocucTeM H UX pa3HOooOpazwe. YPOBHH OpraHu3alluiid OWOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYISUHOHHO-BUIOBOM,
PKOCUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOChEPHBIH.




Tema 1.3. XumMuueckuu
COCTaB U CTPOEHUE
KJIETKU.

Conep:kanue y4eOHOTro MaTepuaa

XUMUYECKUA  COCTaB  KJIETKHM.  XUMHYECKUE  DJIEMEHTBI:  MaKpPOAJIEMEHTBHI,
MUKpO3JIEeMEeHThI. Bosla 1 MUHEpasbHbIE BEIleCTBA.

@yHKIMM BOJABl U MUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue OenKOoB. AMHHOKHCIOTBI - MOHOMEpHI OEIKOB.
HezamMeHuMble ¥ 3aMEHUMBIE AMHUHOKHCIOTHL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEIKOBOW MOJIEKYNbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS W YCTBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OelnKoB. bronornueckue GpyHKIuu OCIIKOB.

®epmeHTHI - Ouonormveckue Karanu3aropbl. CTpoeHue (GepMeHTa: aKTHBHBINH IEHTD,
cyOctpatHas cnenuduvHoctb. Kodepmentsl. Burtamunbsl. OTinuus QepMEHTOB OT
HEOPraHUYECKUX KaTaJln3aToOpOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a U J1e30Kcupubo3a), aucaxapuabl
(caxapo3sa, JJakTO3a) W MoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTioo3a). buomornueckue
dbyHKIMKM yriueBoaoB. Jlunuael: Tpuriauuepuabl, Gocoaunuasl, ctepouasl. I'uapodunbHo-
runpodoOHbIe cBoiicTBa. buonorndeckne QyHkuuu unuaoB. CpaBHEHHE YIIIEBOJOB,
0EeNKOB M JUNUAOB Kak HCTOYHHKOB 3Hepruu. Hyknemnoswle kuciotel: JJHK u PHK.
Hyxneotuas! - MOHOMEpPBI HYyKJIeHMHOBBIX KucnoT. Ctpoenue u pynkuuu IHK. Ctpoenue u
¢ynkuuu PHK. Bunet PHK. AT®: crpoenue u pyHKIUU.

Tema 1.4.
[{uTomorus - HayKa o
KJIETKE.

Conep:xaHue y4eGHOro MaTepuaJjia

[Mutonorus - Hayka o kieTke. KierouHas Teopus - mpumep B3aUMOJECHCTBHUS HIEH U

(akTOB B HAYYHOM IMO3HAHUHU. MeToabl n3ydeHus KieTku. KieTka kak LenocTHas KuBas
cuctema. OO1IMe MpU3HAKU KIETOK: 3aMKHYTas HapyxHas MemOpaHa, mojnekyisl JJHK kax
TeHEeTUYECKUH ammapar, cucrtemMa cuHTe3a Oeska. TuUMbl KIETOK: 3yKapuOTHYecKas H
npokapuoTuyeckas. OCOOEHHOCTH CTpPOEHHMsl MpoKapuoTHYeckod KieTku. KiietouHas
cteHka Oaktepuil. CTpoeHHME OyKapHOTHYECKOW KIeTKH. (OCHOBHBIE — OTIMYHS
pacTUTENHbHOMN, )KUBOTHOM 1 TPUOHON KJIETKH.
[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK - KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (YHKIUH.
[Mna3martuyeckass MeMOpaHa, e€ cBoiicTBa M ¢yHKkIMU. LluToruazmMa m e€ opraHouzbl.
OnnomemOpannble  opraHouasl  kieTku: OIIC, ammapar [ompmxu, JM30COMBL.
[IoyaBTOHOMHBIE OPraHOMIbl KIETKM: MHUTOXOHIPHUM, IacTuabl. I[IpoucxoxkaeHue
MUTOXOHJIpUM U macTua. Buael mnactua. HememOpanHble opraHou bl KIETKH: puOOCOMBI,
KJICTOYHBIA IEHTP, LEHTPUOJIM, PECHUYKHU, KIyTUKH. DYHKIUU OpPraHOUIOB KIIETKHU.
Brutouenus. Sapo - perynaropHbiil neHTp kietku. CTpoeHue sjpa: siiepHas 000Jouka,
KApUOIUIa3Ma, XPOMATUH, SIAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KIIETKE.

IIpakTnyeckoe 3ansitue

OK1
OK2
OK4




[Ipaktuueckoe 3anatue Ne 1 «l3ydeHue KaTaIMTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha
[IpUMEpE aMMJIa3bl WIIM KaTanas3bl)»

[Ipaktuueckoe 3anstue Ne 2 «M3ydyeHHe CTpPOEHHS KIIETOK PACTEHUM, >KUBOTHBIX M
GaKTepHii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENaparax U UX OIMUCAHUE.

Tema 1.5.
Ku3HenesTenbHOCTh
KJIETKH.

Conep:kanue y4eOHOT0 MaTepuaJia

OOMeH BemecTB, WIM MeTa0onu3M. AccuMWisInus (IJIaCTHYECKUd OOMEH) U
UCCUMMIIALIUSA (SHEPreTUYECKU 0OMEH) - JIB€ CTOPOHBI €MHOI0 IIpolecca METaboIn3Ma.
PoJib 3aKOHOB COXpaHEHUs BEUIECTB M PHEPTUU B MOHUMaHUU MeTabonmmu3Ma. Tumblr oOMeHa
BEIIECTB: aBTOTPO(QHBIH U rereporpodHbid. Ponb (epmeHTOB B OOMEHE BEIECTB U
[IPEBPALLIEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas (a3bl QorocuHTe3a. Peakiuu QoTocuHTE3A.
DddextuBHOCTE PoTOCHHTE3a. 3HAYeHHE (OTOCUHTE3a IS KM3HM Ha 3emuie. BrusHue
yCIOBUH cpeabl Ha (OTOCHHTE3 M CHOCOObI IOBBIIMIEHUS €ro HPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTEe3Upylolye OakTepuu. 3HaYeHUE XEMOCUHTE3a JJIS KU3HM Ha
3emiie.

OHepreruyeckuii oOMeH B KieTke. PaciueruieHue  BeLIECTB, BBIJCIEHHE U
AKKYMYJIMPOBaHME SHEPIUM B KJETKE. OTalbl 3HEpPreTudeckoro obmeHa. [nmkonus.
bpoxxenne u ero BuAbl. KHCIOpOIHOE OKHCIEHHME, WM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IGHEKTUBHOCTh SFHEPTETUUECKOT0 0OMEHA.

Peakiun matpuyHoro cunte3a. ['enermueckas uHdopmanus u JHK. Peanuzauums
reHeTUYeCcKo MHpopMaIiu B kieTke. ['eHeTnueckuil Ko u ero cBoicrsa. TpaHCKpUIuus -
matpuunblii cuHTe3 PHK. Tpancnmsamus - OuocuHTe3 Oenka. ITambl TPaHCIALNU.
KonupoBanue amuHokuciaot. Posb pubocoM B GrocuHTe3€ OemKa.

Heknerounsle ¢opmbl >ku3Hu - Bupycbl. Mcropus oTkpbitus BupycoB (.M.
MBanoBckuii). OCOOCHHOCTH CTPOCHUS W JKU3HEHHBIM ITUKI BHPYCOB. bakTtepuodarm.
bonesnn pacreHuil, JKMBOTHBIX M UEJIOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc
ummyHoaepuiuta yenoBeka (BUY) - Bo3doyaurens CIIM/la. OOpatHas TpaHCKpUILIKS,
eBeprasa 1 unTerpasa. [lpodpuiaktuka pacnpocTpaHeHus] BAPYCHBIX 3a00JI€BaHUIA.

Tema 1.6.
IPazsMHOKEHHNE U
VHIUBUyIbHOE
Pa3BUTHE OPTraHU3MOB.

Conep:xxanue yueOHOro MaTepuaJia

KneTounslii 1uki, WiIM KU3HEHHBIM UK kieTku. MuTepdaza u murtos. Ilpomeccsl,
npoTekaromue B uHTepdasze. Pernmukanus - peakuus matpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOP - KapuoTHI. JIUTIIIONIHBINA 1 TAIUIOUTHBI XPOMOCOMHBIE
HaOopel. XpoMmaTuiel. L{UTOIOrHMYECKHE OCHOBBI PA3MHOKEHUS W WHAMBHUIYAIbHOTO
[Pa3BUTHUSI OPTaHU3MOB.

Jenenne xierkn - muto3. Cragum muto3a. llponecchl, mpoucxoismye Ha pasHbIX

OK1
OK2




CTanusax MHUTO3a. buonornyeckuit cmbici Muto3a. [Iporpammupyemasi ruOEnb KIETKH -
QIIOIITO3.

@opMBl  pa3MHOKEHHST OpraHu3MmoB: Oecrojioe u mojoBoe. Buasl Oecronoro
Pa3MHOXKEHHUS:  JIeJICHWE  HAJBOE, IOYKOBAaHME  OJHO UM  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHMEe, BEreTaTUBHOE pa3MHOXKeHHe. VIcKyccTBEHHOE — KIOHHUPOBAaHHE
OpraHU3MOB, €T0 3HAYCHUE JJIs CEJICKIIUH.

[TosoBO€ pazMHOKEHUE, €r0 OTJINYUS 0T OECIONOro.

Cemectp 2

Pasznea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS eIMHUIA KUBOT0. CTpoeHre U (PYHKIMU OPraHu3ma.

Tema 1.7
Meiio3. OHTOreHes.
OMOpHOTeHe3.

Copep:xanue yueOHOro mMarepHaJia

Meiio3. Craguu meiosa. [Iporeccel, npoucxosnme Ha cragusx Meinosa. [loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaYEHUE MeH03a.

["ameTorenes - npouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10710BBIE jKeIe3bl:
CeMEHHUKHM U su4yHukd. OOpa3oBaHME U pa3BUTHE TMOJOBBIX KIETOK - TaMeT
(cmepmaro3ou, SIMIEKIETKa) - crepMaroreHe3 W ooreHe3. (OcOOEHHOCTH CTPOCHHS
SIIIEKIIETOK U criepMaTto3ouoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTrEHE3).
JTarnbl SMOPUOHAIBHOTO PAa3BUTHUS y MTO3BOHOYHBIX KMBOTHBIX: APOOIEHHUE, TacTpysius,
opranorene3. [locTomOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 IBETKOBOTO pPACTEHHUsS: CTPOEHUE CEMEHH,
CTaauK pa3BUTHUS.

Pa3gen 2. OcuoB

Tema 2.1.
IHaciiencTBEHHOCTE B
M3MEHYHUBOCTH
OpTraHU3MOB.

pa3BUTHE TEHETUKU. MeToAbl TeHeTUKU (TUOPUIOTOTUYECKUH, IMTOr€HETUYECKHil,
MOJIEKYJISIpHO-TeHeTHUeckuii). OCHOBHBIE TEHETHYEeCKHEe TMOHATHS. [ eHeTwdeckas
CHMBOJIMKA, UCTIOJIb3yeMas B CXeMaxX CKpPEIIUBaHU.

3aKOHOMEPHOCTH  HacJIEJOBaHMsI IPU3HAKOB, YycCTaHOBIeHHble [. Menaenem.
MoHOTrHOpHIHOE CKpEIMBAHUE. 3aKOH €AMHOO0Opa3us THOPHJIIOB IEPBOTO TOKOJICHUS.

IIpakTHYecKoOe 3aHATHE OK1
[TpakTueckoe 3anstTue Ne3 «HabmroneHrne MuTo3a B KJIeTKaX KOHUMKA KOpeEIIKa JIyKa Ha OK2
TOTOBBIX MHUKpompemnaparax». «l3ydeHne cTpoeHHs MOJOBBIX KJIETOK Ha TIOTOBBIX
MUKpOIpenaparax».
bl TCHETHKHU M CEJICKIMH.
Conep:kanue y4eOHOIro MaTepuaa
IIpeamer u 3agaun reHeTtuku. Mcropus pa3BUTHA TeHETUKH. POnb LUTOIOTHH U OK2
HMOPHOJIOTHN B CTAaHOBJIEHUU T'€HETUKU. BKIag pOCCHHCKHMX M 3apyOeKHBIX YYEHBIX B OK4




[IpaBriio JOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. ['MIOTE3a YMCTOTHI ramer.
[lonHOE M HEMOJIHOE JOMUHUPOBAHKE.

JuruOpugHoe CKpeluMBaHHWE. 3aKOH HE3aBUCHUMOTO HACICIOBAaHUS IPHU3HAKOB.
[{uToreHeTyeCKUe OCHOBBI TUTUOPHUTHOTO CKpEIIMBaHUS. Ananuzupyroiiee
ckpenuBaHue. VICIOab30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JUISI  ONPEIACIICHHS
FEHOTHUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
Hacse10BaHuI0 reHoB. HapylieHue ciienienrsi TeHOB B pe3ysibTaTe KPOCCHHIOBEpa.

Jlaboparopuasi pabora

Jlaboparopuas padora Ne2 «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPHIHOTO
CKpelIMBaHUs y Jp030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTax.

Tema 2.2. CreruieHHOE
HacJeI0BaHueE
MPU3HAKOB.

Coaep:xaHue y4eOHOIro MaTepHuaJia

XPpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OINPEAEIECHHUE 110JIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
[ 'oMorameTHele U rereporameTHsle oprain3mel. HacinenoBanue npu3HaKoB, CLUEIIIEHHBIX C
[10JIOM.

N3meHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACJICICTBEHHAas W HacleACTBeHHasd. Poib
Cpedbl B HEHACHEICTBEHHONM HW3MEHYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIMOHHOM
M3MEHYMBOCTH. BapuanMoHHbIN psig U BapuallMoHHas KpuBasd. Hopma peakuuu nmpusHaka.
KonuuecTBeHHbIE M KAYECTBEHHBbIE MPU3HAKM U MX HopMma peakuuu. CBolicTBa
MOIM(PUKAITMIOHHON N3MEHYUBOCTH.

HacnencrBennas, WIIH TCHOTUIIMYECKAs, U3MEHYUBOCTbD. KomOunaTtuBHas
M3MEHYMBOCTh. Melo3 W MMOJIOBOM Mpolecc - OCHOBa KOMOMHATHBHOW WM3MEHUYMBOCTH.
MyTanvoHHass W3MeH4YMBOCTh. Kiaccuukamuss MyTauuid: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa u nmpuunHbl MyTauuid. MyrareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX
PANOB B HacieAcTBeHHON u3MeHunBocTH H.M. BaBunoBa. BHesnepHas HaciIeaCTBEHHOCTh
Y U3MEHYHMBOCTb.

IIpakTnyeckoe 3ansitue *B TOM 4mciae nmpogeccHOHATBLHO-OPHEHTHPOBAHHOE
coJiepKaHue NPAKTHYECKOI0 3aHATHS

[TpakTuueckoe 3austue Ned «M3ydeHne MoaupUKaIMOHHON N3MEHIHUBOCTH, TIOCTPOSHUE
BApUAIIMOHHOTO psifa U BapUallMOHHOM KpuBoW». IIpaktudeckoe 3anHstHe «OTXOJbI
Mpou3BOJACTBA». Ha ocHOBe (enepaqbHOr0 KiIacCH(PUKAIMOHHOTO Karajora OTXOJIOB
ONpeeNATh KJIACC OMACHOCTH OTXOJOB; arperaTHoe COCTOsHHE U (uznueckyro (opmy
O0TXOJIOB, OOpa3yrolmxcs Ha paboueM MecTe / Ha 3Tamax MPOU3BOJICTBA, CBSI3aHHBIC C
ompeieICHHOM npodeccrueil/CenuatbHOCThIO

Tema 2.3. 'eneTnka
deI0BEKA.

Coaep:xaHue yueOHOIro MaTepuaJia

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETUKH 4YEJIOBEKa:
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TE€HEATOTUYCCKUN, OJIM3HEIOBBIN, ITMTOTCHETHYECKUN, OMOXUMUYECKHHA, MOJICKYJISIPHO-
reHeTudeckuii. COBpEMEHHOE ONpe/ieJIeHne TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHITMPOBaHKE, B TOM uncie ¢ momomnbto [T1[P-ananu3a. HacnencrBennsie 3a00neBaHus
YeNIOBEKa: TeHHBIC OO0JIe3HH, OOJEe3HHM C HACJICICTBEHHOW MPEIpacioioKeHHOCTRIO,
XpoMocoMHBIe 00je3Hn. COMaTHYEeCKHE W TeHepaTUBHBIC MyTanuu. CTBOJIOBBIE KIICTKH.
[TpuHinel  310poBOro  oOpas3a KM3HM, JUATHOCTHUKH, NPOPHUIAKTUKHA W JICYCHUS
TEHETUYCCKUX  Ooyie3HeH.  MeauKO-TeHEeTHYECKOe  KOHCYJIBTHPOBAHHME.  3HAueHUE
MCHHHHHCKOﬁ FCHCTUKHU B NPCAOTBPpAICHUHN W JICHCHHUU T'CHCTUUYCCKHUX 3&60H€BaHHI>'I
geI0BeKa.

HpaKaneCRoe 3aHATHE

HpaKTI/I‘ICCKoe 3aHsaTHe Ne5 «CocTaBiieHHE U aHAJIN3 POAOCIOBHBIX YCIIOBCKA)).

CsugerenbcrBa »BomonuU. [laneoHTonoruueckue: MOCIEIOBATENbHOCTh MOSIBICHUS
BHUJIOB B TAJICOHTOJIOTUYECKON JieTonucH, mepexomnsie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuyue payH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJACTBA U Pa3NIU4Usi YMOPHOHOB pPa3HBIX BHUIOB TMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUUHBIE, aHAJIOTUYHbIC, PYAUMEHTAPHbIE OPIaHbl,
ATaBU3MBI. MOJ’IeKy.]'ISIpHO-6I/IOXI/IMI/I'-IGCKI/IGZ CX0JACTBO MEXAaHU3MOB HACJICACTBCHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomouronHass teopus Y. [lapBuna. Ilpennocbuiky BO3HMKHOBEHUS JIapBUHHU3MA.
JIBIDKYyIIIME CHJIBI 3BOJIONMHM BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTpaHUYEHHOCTH PECYpCcoB, HeolpeneaéHHasi U3MEHUYMBOCTh, 00pb0a 3a CYIIEeCTBOBAHHUE,

Tewma 2.4. Cenexkuus Coaep:xxanue yueOHOro MaTepuaJia OKl1
OpraHu3MOB. OK2
Cenexuus Kak Hayka U Iporecc. 3apoxaeHue celeKuu U JoMectukanus. Yuenue H.W.
BapuiioBa 0 1eHTpax MPOUCXOXACHUS U MHOroo0pasus KyJIbTYpHbIX pacTeHuil. LleHTpsl
MIPOMCXOXKAECHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITaAMM.
CoBpemMeHHbIE METOJIbI CeIeKIMU. MaccoBblii 1 UHIUBUYalIbHBIA OTOOPHI B CEJIEKIIMU
pacTeHHi M KUBOTHbIX. OLlIEHKa DJKcTepbepa. DBINM3KOpPOICTBEHHOE CKpelMBaHHUE -
mHOpuauHr. Yncras nunusg. CkpemmBaHME YUCTHIX JMHUHM. ['erepo3uc, mian rudpuaHas
cuna. HepoxactBeHHoe ckpemuBanue - ayrOpunuHr. OtnanéHHas rubpuamzanus u e€
ycrexu. VIcKkycCTBEHHBIH MyTareHes M IMOJIyde€HUE MOJIUIIOUI0B. J(OCTIKEHUs CeneKunun
ACTEHMM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
Pa3nes 3. DBoJIIOLINOHHOE YYEeHHeE.
Tema 3.1. Uctopus Copepxanue yueOHOro marepuaJia OK2
PBOJIIOLIMOHHOTO [TpennocbuIKu BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. DBONIOIMOHHAS Teopus U e OK4
YUEHUSI. MecTO B Ouonoruu. BrusHHE 5BOJIONMOHHONW TEOPUM HA pa3BUTHE OWMOJIOTHHM M JPYTUX
MHUKPO3BOTIOLHS. HayK.




€CTECTBEHHBIN OTOOD).
Cunrernueckas Teopus 3Bosolnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

BO3HUKHOBEHUE U
paBBI/ITI/IC JKHNU3HHU Ha
SeMie.

Tema 3.2. Conep:kanue y4eOHOT0 MaTepuaJia
Makpo3BOIIOLHS. Muxposomtonus. [Tonmyianus kak eIMHALA BUAA U SBOIIOLHUH.
JBmxyume cuiibl (pakTopbl) 3BOMIOLMK BUIOB B MpUpoae. MyTallMOHHBIN Ipoiece U
KOMOWHATHBHAsT M3MEHUMBOCTh. [lomynsnuoHHbIe BOJMHBI U jApeiid renoB. M3omsauus u
MUTpALU.
EcrectBeHHbIil 0TOOp - HampaBisomuid (paktop 3Boionuu. DopMbl €CTECTBEHHOTO
oTOOpa.
[TpucniocoONEHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbrar  3Boitouuu.  [lpumepsl
NprUcrnoco0IeHni y OpraHu3MoB. ApoMop(o3bl U UAHOAANTALNH.
Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHblE (hOpMBI BHA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.
MaxponsBosrorusi. DopmMbl IBOIIONUH: (UIETHUECKAs, TUBEPreHTHAsI, KOHBEPreHTHAs,
napaniensHas. HeoGpatumocTs 3BoOLNN.
[IpoucxoxzaeHue OT  HECHEUMATU3UPOBAHHBIX  HIpeakoB.  IIporpeccupyromas
cnenuann3anys. AjanTuBHAs paaualys.
IlpakTH4Yeckoe 3aHATHE
[TpakTueckoe 3ansTHe Ne6 «CpaBHEHHE BHIOB 10 MOP(POIOTUUECKOMY KPUTEPHION.
«Onucanue NpucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay.
Tema 3.3. Copaepxxanue yuyeOHOIro MaTepuasa

Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMJIE.

JloHay4HbI€e MTPEACTaBICHUS O 3apOXKICHUH KU3HU. HaydHble runoTe3bl BO3HUKHOBEHUS
PKU3HU Ha 3emuie: abuoreHes v MmaHcrnepMus. XuMudeckasi 3BOJIONUsA. AOUOTEeHHBINH CUHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TOJTBEPKIACHUE
XUMHUYECKOH 3BOMIONMH. HauanbHble dTamel Ononorndeckoil spoironuu. I'umoresa PHK-
Mupa. @opMupoBaHne MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. IlepBbie
KJIETKH U UX 3BOJIOIMA. DOPMUPOBAHNE OCHOBHBIX T'PYNIT KUBBIX OPTaHU3MOB.

Tema 3.4. PazButue
PKA3HU Ha 3emiie

Conep:kaHue y4eGHOr0 MaTepuasa

PasButne xu3Hm Ha 3emue no d3pam U nepuonaM. Karapxeil. Apxelickag u
nmpoTepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepuoabl: KEeMOPUICKUN, OPIOBUKCKUH,
CUIIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHI, MEITOBOM.

KaifHo3o0lickass 3pa u €€ nepuoJpl: IajleOreHOBbIN, HEOT€HOBBIM, AHTPOIOTEHOBBIN.
XapakTepUCTUKA KIMMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLHAN
PACTUTENFHOTO U UBOTHOTO MUpPa. ApoMop]o3bl y pacTeHHi U KUBOTHBIX. [losiBieHue,

paclBEeT U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
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Cucrema opraHMuecKkoro Mupa Kak oTpaxeHue 3Boonui. OCHOBHbIE CUCTEMaTHYECKHE
CPYIIBl OpraHu3MoB. BuptyanbHas 3KCKypcusi «IBOJIIOIUS OPraHMYECKOro Mupa Ha
3emuiey (B €CTECTBEHHO-HAYYHBIN WIIM KPACBETUCCKUN MY3€eH).

IIpaKTquCKOC3aHﬂTHe

[IpakTunueckoe 3ansitue Ne7 «3ydyeHre UCKONIAEMbIX OCTATKOB PACTEHUN U )KUBOTHBIX
B KOJUIEKIIUAX).

Tema 3.5. DBoronus
UEeIOBEKA —
AQHTPOTIOTEHES.

Coaep:xaHue y4eOHOro MaTepHuaJia

OBoironus 4elNoBeKa. AHTpPONONOrWs Kak Hayka. PasBuTume IpencraBiceHUl O
[IPOMCXOXKACHUN YelnoBeKka. Meroabl M3ydeHusl aHTponoreHe3a. CXoacTBa M pas3iinyus
YEJI0OBEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBmwxymme cuinbl  (akTopel) aHTpomoreHeza. HacnencTBeHHAas HM3MEHYHBOCTh U
ecTecTBEHHbIN 0TOOp. OOLIeCTBeHHBIH 00pa3 >KM3HM, H3rOTOBJICHHE OpYyIuil Tpyna,
MBIIICHHE, PEYb.

OcHOBHBIE CTaguU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIi,
UenoBek mnpsAMoxonsamui, YenoBek HeaHIaepTalbCKui, YemoBek pazymubil. Haxonxum
MCKOIIAa€MbIX OCTaTKOB, BpEMS CYILIECTBOBAaHMs, OOJIACTh pPACHPOCTPAHEHUS, OOBEM
rOJIOBHOI'O MO3ra, 00pa3 *HU3HU, OPYIUSL.

Tema 3.6.
YenoBeueckue pacsl.

Coaep:xanue yueOHOro MaTepuaJia

UYenoseueckue packl. OCHOBHBIE OOJBIIME PACHl: €BpONEonaHas (€Bpa3uiicKas), HErpo-
aBcTpanouHas (PKBaTOpUalbHAasl), MOHTOJIOMAHAs (a3UaTCKO-aMepuKaHckas). YepTsl
MpPUCIIOCOOJICHHOCTH TPECTABUTENEH YENOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAHUSI.
EnnncTBO uenoBeueckux pac. Kpurnka pacuzma.

OK2
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Pa3zgen 4. OcHOBBI

IKO0JIOTUMA.

Tema 4.1. Opranusmsl
U OKpYXKaroIlasi cpesia.

Coaep:xanue yueOHOro MaTepHaJia

OKkojorusi Kak Hayka. 3aJaud W pasfenbl dKOoJIOruu. MeToapl 3KOJIOTHYECKUX
MCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO UEJIOBEKA.

Cpenbpl  oOuWTaHHMA  OpPraHM3MOB:  BOJIHAs, HA3eMHO-BO3MYIIHas, IOYBEHHa,
BHYTPUOpPraHU3MEHHAsI.

Oxonorudeckue ¢daktopel. Kimaccudukamus 3K0mI0rudeckux (GpakTopoB: aOUOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (akTOpbl: CBET, TemIepaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucriocobneHnss OpraHU3MOB K JEHCTBHIO aOMOTHUecKuX (akropoB. buomormueckue
[PUTMBI.

Tema 4.2. buotnueckue
(axTOpBHI.

Conep:kanue y4eOHOT0 MaTepuaJia

buotnueckne dakTopel. Buapl OHOTHYECKMX B3aWMOJCUCTBUN: KOHKYpPEHIUS,
XUIIHAYECTBO, cuUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepamus, MYTyalu3M,
KOMMEHCAIIN3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATN3M, HEUTpau3M. 3HAUYCHUE
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OMOTHYCCKUX B3aUMOJICHCTBUH IS  CYIISCTBOBAaHUS OPraHW3MOB B  IPHPOJHBIX
COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKH momyisuud. OCHOBHBIC ITOKA3aTelIM IOMYJISIIHN:
YHCICHHOCTh, TUIOTHOCTh, POXIA€MOCTh, CMEPTHOCTh, MPHUPOCT, MUrpamnus. JuHamuka
YUCIICHHOCTH MOMYJISILIMK U €€ peryJIsius.

HpaKTH‘leCKOC 3aHsaTHe. B TOM wumcie HpO(l)eCCI/IOHaIIbHO-OpI/IeHTI/Ip0BaHHO€
COACPKAHNUEC MPAKTHICCKOI'O 3aHATHSA.

2. Ilpaktnueckoe 3ansTue Ne§ «BiusiHue aOnoTH4eckux (GakTOpoB HA YEIOBEKa
(HM3KHE U BBICOKUE TEMIIEPATYPBI)»
W3ydyeHre MeXaHM3MOB aJanTallMd OpraHu3Ma YejloBeKa K HH3KUM U BBICOKUM
TEeMIIeparypaM u OOBSICHEHUE IMOJIYYCHHBIX Pe3yJbTaToB M (YOPMYIHPOBAHUE BHIBOJIOB
(MMCbMEHHO) C UCTIOJIb30BAaHUEM HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB

Tema 4.3. CoobiiectBa
1 SKOJIOTUYECKHUE
CUCTCMBI.

Coaep:xanue yueOHOTo MaTepHaJia

CoobmectBO  opraHuzmMoB -  OuoneHo3. CrTpykTypsl OMOLIEHO3a:  BHJIOBasd,
MpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsr-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHsaTtue o6 skocuctemMe UM OHOreoLEHO3E.
DYHKIIMOHATBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: TPOJYLEHTH, KOHCYMEHTBI, DPEIYLEHTHI.
KpyroBopoT BelIecTB U MOTOK SHEPTUU B dKocucTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
bkocucTeMbl. [IumieBbie nenu u cerd. OCHOBHbIE TOKAa3aTENM 3KOCUCTEMBI: Ouomacca,
POAYKIMS. DKOJOTMUECKUE MUPAMUIbL: MPOTYKIIMH, YHCIEHHOCTH, OMomacchl. CBONCTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPETyJIALus, pa3Butue. CyKieccus.

[TpupoaHble 5KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WM
[IMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIe IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMsbl. buonornueckoe u
XO03iCTBEHHOE 3HAUYEHHE arpodKOCUCTEM U ypOoskocucTem.buopasnoodpasue kak haktop
ycToiunBoCTH 3kocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTo pa3HooOpa3us Ha 3eMiie.

Tema 4.4. Yuenue B.I1.
BepHnackoro o

Copep:kanue y4eOHOIo MaTepuaa

VYuenue B.II. Bepnanckoro o 6uocdepe. I'panHulipl, cocraB u CTpykTypa Ouocdeps.

ouocdepe. PKuBoe BemiectBo u ero ¢pynkimuu. OcodbeHHOCTH Onochepsl Kak rio00aabHON YKOCHUCTEMBI.
JlnHaMuyeckoe paBHOBeCHe U oOpaTHas cBs3b B OHMochepe.
KpyroBopoThsl BemiecTB u OHOTCOXMMHUYECKHE IUKIIBI DIIEMEHTOB (yTiepoa, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.
Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa

UenoBeuecTBO B
ouochepe 3emin.

YenoseuyecTBo B ouocdepe 3emuu. AHTpPONIOT€HHbIE W3MEHEHUS B
orocdepe.l moGanbHBIE SKOJIOTHUESCKUE TTIPOOIEMBI.
CocymecTBoBaHne NpUpoAbl U 4eroBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak

OocHOBa ycroiumBocTu Ouochepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS MNPUPOIAHBIMU
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pecypcamy 1 MX MCIIOIb30BaHKe. JJOCTHKEHHS GHOIOTHH M OXPaHA HPHPOJIEL.

Pa3nea 5. buoJsiorus B ;KU3HU.

Tema 5.1. OcHOBBI IIpodeccrnoHaILHO - OPUEHTHPOBAHHOE CO/IePKAHUE OK1
OMOTEXHOJIOIHH. OK2
brorexHonorus Kak OTpaciab INPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTalbl CO3aHMs 2 OK4
pexomOuHanTHOM /IHK m Tpancrennsix opranuzMmoB. Kierounast nnxkenepus. Kierounsle 1 K43

KYJIBTYPBI. MukpoKIoHaIbHOE pa3sMHOXEHHUE pacTeHHH. Knonuposanue ’

BBICOKOIIPOYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOIMUYECKUE U ITHUECKHE
npo6aembl. 'MO — reHeTHYecKH MOJU(PUIMPOBAHHBIE OPraHU3MBI.

IIpakTHyeckoe 3aHsATHE

[IpakTuueckoe 3anarue Ne9 «Keiic Ha aHanu3 HHGOPMALIUK O HAYYHBIX TOCTUKEHUSX B 2 2
00J1aCTH T€HETUYECKUX TEXHOJOIWH, KJIETOYHOM MH)KEHEpUH, MUILEBBIX OMOTEXHOJIOIHi»
(3amMTa Kelca: MPEeACTAaBICHUE PE3YyJIbTaTOB PELIEHUS KEHCOB B BHJIE BBICTYILICHUS C
MPE3CHTAINCH )

[Ipaktuueckoe 3anarue NelO «OTHueckue acmekThl pa3BUTHUS OUOTEXHOJOTUU U 2 2
NpUMEHEHHEe MX B JKU3HM 4YEJOBEKa», MOMCK W aHaIu3 HMH(GOpPMAlUU M3 Pa3IUYHBIX
MCTOYHUKOB (HayuyHass W ydeOHas JUTepaTypa, CPEeACTBAa MacCOBOM HH(OpMAIUH, CETh
Nuteprer). Keiicbl Ha aHaau3 uHpopManuu 00 3THYECKHX ACNeKTAX Pa3BUTHSA
0MOTeXHO0JI0ruH (110 TPyNIam)

JuddepeHurpoBaHHbIi 3a4€T 2 3

Bcero: 72

JnsxapakTepuCTUKHYPOBHSIOCBOCHUyU€OHOrOMaTEepUaIanCIOIb3yIOTCACIE YIOMe0003HaueHus Ha BBIOOP:

1. —o3HaKOMUTENbHBIN (TOBTOPEHUE paHEe N3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. —penpOoIyKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUH HITH MTOJT PYKOBOJCTBOM)

3. —IPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHHE AEATEIbHOCTH, pEllIeHUe TPOOIEMHBIX 3a/jau: KOHTPOJIbHbIE pa0OThI, CAMOCTOSATENIbHBIE
paboTa, KypcoBble paboThI (IIPOEKTHI)



3. YCJIOBUSA PEAJIMBALIUMU ITPOI'PAMMBI JUCIIUITJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzanus mporpamMmbl AMCHUIUIMHBI TpeOyeT Hanuyusi ydyeOHOro KaOuHeTa
OMOJIOTHUH.
O6opynoBanue yueOHOro KabUHeTa:

- IOCAJI0YHBIE MECTa MO KOJIMYECTBY 00YyUarouXCs;

- pabouee MecTo MpenoaaBaTes;

- IOCKa; y4eOHO-METOINYECKOE 00ECIIEYEHUE;

- HarJIAHbIC TOCOOUS: KOMIUIEKTHI Y4eOHBIX TaOJHII, IJIAKATOB.
TexHnueckue cpeacTBa 00yYeHUs:

- JJOKaJIbHasi KOMIIBIOTEPHAsI CETh U I100anbHas ceTh IHTEpHeET;

- MyJIbTUMEAHNA IPOEKTOP

- UHTE€pPaKTUBHAS JI0CKa/TIaHeb/9KpaH
O6opynoBanue 711 IPOBEJACHUS 1a00paTOPHBIX U MPAKTUUECKUX 3aHSATHI: MUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, jJaboparopHas mocyia (MpoOUpPKH, MOACTABKU i MPOOUPOK,
NUHIETHI, IECOK, CTYNKU C MECTUKAMHU, MPEIMETHbIE U MOKPOBHBIE CTEKJIA, CTEKJISTHHBIC
Majouyky, TMpenapoBajibHbIe WIIbl, (uibTpoBanbHass Oymara (caiieTku), CTaKaHbl)
TMIIEPTOHUYECKUN pacTBOp XJopuaa HaTpus, 3%-HbI pacTBOp MEpPOKCHAA BOAOPOJA,
pacTBOp HoJ1a B HOAUCTOM KaJlHH, MIULEPUH, KIIyOHH KapToQes, JUCT 3JI0/1eU KaHaJCKO,
10/ psIOMHBI OOBIKHOBEHHOM (psIOMHBI MJIM TOMATA), JIYK peryaThlii, pa3BeACHHbIE B BOJIE
JIPOKIKH).

3.2. UndopmannonHoe obecneyenne 00yueHust

Ilepeyens  pexoMeHayembIX  y4eOHbIX  u3gaHuii, HHTepHer-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH:

1. ITaceunuk, B. B. buonorus. 10 xmacc (6a3oBwlii ypoBeHb) : yueOHHK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybuoB ; noxn pen. B. B. I[laceunuxka. -
Mockga : Ilpocemenue, 2022. - 223 c¢. - ISBN 978-5-09-099558-0. - Tekcr :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1922236 (nata
oOpareHus: 24.04.2024). — PexxuM JT0CTyIa: 1O TOJITUCKE.

2. Tlaceunuk, B. B. buonorus. 11 kmacc (0a30BbIii ypoBeHb) : yueOHUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6uoB ; nmon pen. B. B. I[laceunuka. -
Mockga : Ilpocsemenne, 2022. - 272 c. - ISBN 978-5-09-099559-7. - Tekcr :
anekrpornbi. - URL: https://znanium.com/catalog/product/1922257 (nara
oOparteHus: 24.04.2024). — PexxuM J0CTyIa: MO MOITUCKE.

JlonoJIHUTEIbHbIE HCTOYHUKU:

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



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHIUIIJIMHbI

KOHTpOJIL N OICHKA PC3YyJIbTATOB O6y‘{CHI/ISI OCYHICCTBIIACTCA IIPCIIOAABATCIICM B
IMpoHecCcCC MPOBCACHUA IIPAKTHUICCKHUX 3aHATUM U J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHMA, A

TaKIKC BBIITOJIHCHU A

O6yanOHlHMHCH HHAWBUIYAJIBbHBIX SaﬂaHHﬁ, ITPOCKTOB,

UcClieZIoBaHUNA. Pe3ynbraThl 00ydeHUs ONpeNemsoT, YTo 00yJaromuecs: J0DKHBI 3HATH,
MIOHUMATh U ICMOHCTPUPOBATH IO 3aBEPIICHUH H3yUEHUS TUCIUTIINHEIL.

KoHTpoJib M o11eHKa pe3yabTaTOB OCBOCHHS 0011e00pa3oBaTebHON AUCITUTLTHHBI
PACKpBIBAIOTCS Yepe3 JAUCIHUILUIMHAPHBIC (MIPEAMETHBIC) pe3yJbTaThl, HAlpaBJICHHBIC Ha
dbopmupoBanre oOmUX W MPOGECCHOHANBHBIX KOMIIETCHIIMM IO pasaenamM U TeMam
coJiep>kaHusl yueOHOro MaTepuara.

Oomas/npode | Pazmen/Tema T olleHOYHBIX MEePONPUATHIA
CCHOHAJIbHASA
KOMIeTeH Ul
OK 02 P1, Tema 1 OuenuBaemas IMCKyCCus 110 BOIIPOCaM JIEKLIMU
Beinonnenue u 3amura 1a60paTopHbIX pabOT U MPAKTUYECKUX.
OK 01 P1, Tembr 2-5 [IpencraBnenue YCTHBIX coo0IIeHUI c MpEe3EHTALNEN,
OK 02 MOJrOTOBJICHHBIX IO IMEPEeYHI0 MCTOYHUKOB, PEKOMEHJIO0BAaHHbBIX
OK 04 IIperoiaBaTesieM.
@pOHTAIBHBIN OITPOC
OK 01 P1, Tema 6-7 Pemienue 3amau Ha ornpejesieHUe MOCIEI0BATEIbHOCTH HYKJIEOTH]IOB,
OK 02 AMHHOKHUCIIOT B HOPME M B ClIydae M3MEHEHHs MOCIEI0BATEIbHOCTH
OK 02 P2, Temsr 1-3 nykieoruaoB JJHK
OK 04 3anoyHeHNE CPAaBHUTEIBHON TAOIUIBI XapaKTEPUCTHUK TUIIOB OOMEHa
BEIIECTB
OK 01 P2, Tema 4 OOcyxIeHne 1o BOIpocaM JIEKIUH
OK 02 3amonHeHne TaOIMIBI ¢ KpPaTKOW XapaKTepUCTUKOH M IMpHUMepaMu
OK 02 P3, Temsr 1-6 (hopM pa3MHOKEHHSI OPTaHU3MOB
OK 04 Tect/ompoc
OK 01 P4, Temsr 1-5 CocTaBieHHe  JKM3HEHHBIX LMKJIOB  PAacTEHMH MO  OTJelaM
OK 02 (MOXOBU/IHbIE, XBOILEBUIHbIE, MMAIOPOTHUKOBUIHBIE, TOJOCEMEHHBIE,
OK 07 HOKPBITOCEMEHHBIE)
OK 01 P 5. Tema 1 Tect o Bompocam JIEKIUH
OK 02 Pemienne 3amad Ha onpeneneHue BEPOATHOCTH BO3HMKHOBEHUS
OK 04 HACJIe/ICTBEHHBIX IPU3HAKOB TNPU MOHO-, JU-, TOJIMTHOPHUIHOM U

AHAIIM3UPYIOIIEM CKPCIIMBAHHWU, COCTABJICHHUC T'CHOTUIIMYECKUX CXEM
CKpCHINBaHUA

Pemenne 3aaa4 Ha OHNpCACICHUC BCPOATHOCTH BO3HHUKHOBCHUA
HACJICACTBCHHBIX TPHU3HAKOB IIpU  CHCIUICHHOM  HACJICAOBAHUH,
COCTAaBJICHHUEC T'CHOTUITNYCCKUX CXEM CKPCIIMBAHUA

Pemenue 3aa4 Ha OIpPCACIICHUC THIIA MYyTalluu TIIpU IIepeaadyc




I1K 4.3

P4-5

HACJICICTBEHHBIX TPU3HAKOB, COCTABJICHHE TCHOTUIUYECKHX CXEM
CKpeUIBaHUS

OnenuBaemas TMCKYCCHSL: WCIOJI30BaHUE apryMeHTOB,
OMOJIOTUYECKON TEPMHHOJIOTUM W CHMBOJIMKH JUIS JIOKa3aTeilbCTBa
POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIII

Tect 110 3KOJIOTHUECKUM (PAKTOPaM U CpeliaM JKU3HU OPraHH3MOB
CocraBieHne CXxeM KpyroBOpOTa BEUIECTB, MCIOIB3Ys MaTepHajbl
JCKIIH

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN  TIO
MEPEHOCY BEIIeCTBA M DSHEPrHH B DKOCHUCTEMax C COCTABIICHHE
TpO(UUECKUX HeTIel U MHpaMu] OMOMACChl i SHEPTUU

OneHnBaeMasi TMCKYCCHUs

3ammTa Keica: TpPEACTAaBICHHE pPE3YyJlIbTaTOB pEIICHUS KeHCoB
(BBICTYILJIEHHE C TIPE3EHTAIUeH )




