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PabGouass  mporpamma  pa3paborana Ha  ocHOBe  DenepanbHOTO
rOCy/apCTBEHHOTO 00pPa30BATENBHOTO CTAHIAPTa CPEAHEro MpodeCcCHOHATBLHOTO
oOpa3zoBanus no crenuanbHOcTH 11.02.16 MoHTax, TeXHUYECKOe 00CITyKUBaHHE
U PEMOHT DJIEKTPOHHBIX TPUOOPOB U YCTPOWMCTB, YTBEPKICHHOTO IPHKA30M
MunuctepctBa npocsemieHus: Poccuiickori ®enepannu Ne 691 ot 04 okTsa0ps
2021 roma, ¢ ydyetoMm mpodeccuoHalbHOro craHaapta «COOPIIUK JIEKTPOHHBIX
YCTPOMCTB», YTBEPXKIEHHOIO MpuKazoM MUHHCTEPCTBA TpyAa U COLMATbHOU
3amuThl  Poccuiickoit @enepamuu ot 14 wurons 2020 roma Ne 421w wun
podecCuOHATLHOTO cTaHaapTa «PeryampoBiiuk U HACTPOUIIUK
PaAMO3TIEKTPOHHBIX CPEJCTBY», YTBEPKIEHHOIO NMpHUKa3oM MUHUCTEpCTBA Tpy/la U
counanbHOU 3amuThl Poccuiickoit @eneparun ot 22 Hosiopsa 2023 1. N 832H.

Pa3pabotunk:
Kocunona E.A., npenonaBatens OI'AIIOY «AnekceeBCKH KOIEIK»
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1. HIACIIOPT PABOYEH TPOI'PAMMBI YYEBHON JUCIUIIJINHBI
OV 13 BbuoJorus

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouast nmporpamma yueOHOM MUCHUILIMHBI SBIISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKM  CHEUUAIUCTOB cpeaHero 3BeHa B cooTBerctBUM ¢ DPI'OC
crienranbHOCTH 11.02.16 MoHTaxX, TeXHUYECKOEe OOCTy)XMBaHHME W PEMOHT
AIIEKTPOHHBIX PUOOPOB U YCTPOMCTB

1.2. Mecto y4yeOHoil nucuuniannbl B cTpykrype IHIICC3:

JucrunmHa siBisieTcss 0a30BOM M BXOAUT B UK 00IIe00pa3oBaTeIbHOM
NOJATOTOBKH.

1.3. Hearu wu 3agaum y4yeOHOH  JMCUMIVIMHBI — TpeOoBaHUsl K
pe3yJabTaTaM OCBOEHHS Y4eOHO! IUCIUIINHBI:
Heabro peanuzanuu padoveil MporpaMMbl SIBJSIETCHA OCBOEHUE COJCPKAHMS
y4eOHON AUCHUIUIMHBI BHOJOTHS U JOCTHXKEHHE O0Y4YarolUMUCS Pe3yJIbTaTOB
U3Yy4YEHUS B COOTBETCTBUU C TpeboBaHusMHU, yctaHoBieHHBIMU DPI'OC COO c
ydyeTom npodeccronanbHoi HanpasienHoctu GI'OC CIIO.

Heau u muIaHupyemble Pe3yJbTAThl 0CBOECHUS JUCHUNIHHBI:

Heab:  GopMupoBaHue y CTYACHTOB NPEACTABICHHUS O CTPYKTYPHO-
(GYHKIIMOHATPHOW OpTraHMW3aIlMi JKUBBIX CHCTEM pa3HOTO0 paHra KakK OCHOBBI
NPUHSATHS PEIICHU B OTHOIIEHUH O0BEKTOB
3agaum:

1) chopmMupoBaTh MOHMMAHHE CTPOEHHUS, MHOrOOOpasusi M OCOOCHHOCTEH
KUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTHYECKUX TIPOIIECCOB U SBJICHHWIA B OKpYXalollel cpene, IIEIIOCTHON
HAyYHOW KapTHHBl MHpA, B3aUMOCBSI3M WM B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHUS OMPENENATh JKUBBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH
HAOJFOCHUS 32 SKOCUCTEMAaMHM JIJISI BBISBIICHUSI €CTECTBEHHBIX W aHTPOIIOTEHHBIX
W3MEHEHU I, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOCHUH,

3) cdopmupoBaTh HaBBIKM TPOBEICHUS MPOCTEUINNX OMOJIOTUUECKHUX
OKCIIEPUMEHTAJILHBIX HCCIICIOBAHUN C COOJIOJIEHMEM TMpaBWi 0E30MacCHOTO
oOpaiiieHns ¢ 00beKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHUS MCIOIb30BaTh HH(POPMAIIHIO OMOIIOTUYECKOTO XapaKTepa
U3 Pa3INYHBIX UCTOYHUKOB,;

5) cdopmupoBaTh yMEHHS ~ MPOTHO3UPOBATH  TIOCIEACTBHS  CBOEH
JESITEIIbHOCTH TI0 OTHOIIEHHUIO K OKpPYKAIoIIeH cpeie, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBATh U COOJIFOAATH MEPhI NPOPUITAKTUKN 3200 I€BaHUH.

6) chopMuUpOBaTH MOHWMAHHE 3HAYUMOCTH JOCTIKCHHHA OMOJOTUYECKOMN
HAyKAd W TEXHOJOTMA B TIPAKTUYECKON ESITEIHHOCTH YEJIOBEKAa, pPa3BUTHU
COBPEMEHHBIX MEUITUHCKUX TEXHOJOTUN 1 arpOOMOTEXHOJIOTHA.



I[Inanupyemblie pe3yJibTaThl OCBOEHUSI 00111€00pa30BATENbHON JUCITUTNITIHHBI
B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

-c()OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS;
(YHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX TPO0IeMm;
-cOPMHUPOBAHHOCTh ~YMEHUSI  PACKpBhIBaTh COJAEp>KaHWE OCHOBOMOJArarouIrX
OMOJIOTUYECKUX TEPMUHOB U MOHSATUMN: )KU3HB, KJIETKA, TKaHb, OpPTaH, OpraHU3M, BUJ,
MIOIYJISIIUS, DKOCHCTeMa, OmoleHo3, Omocdepa; meradboims3mM (0OOMEH BEIISCTB U
MpEeBpalleHne dHEPruu), Tromeocta3 (camoperynsmus), OwocuHTe3  Oernka,
CTPYKTypHasi OpraHu3alusi KUBBIX CHUCTE€M, JHUCKPETHOCTh, CaMOpPETYJISIus,
CaMOBOCIIPOM3BEJIcHUE  (PEMpOAYKIHUs),  HACIEACTBEHHOCTb,  H3MEHYHBOCTD,
ASHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAS OpraHU3allus;
-cOpPMHUPOBAHHOCTh yMEHHUS PACKpPhIBATh COJACP)KaHHWE OCHOBOTMOJATAIOIINX
OMOJIOTHYECKUX TEOPUM M THUIIOTE3: KIETOYHOH, XPOMOCOMHOM, MYTaIllMOHHOM,
ABOJIIOLIMOHHOM, POUCXO0KICHUS KU3HHU U YEIIOBEKA;

-c()OPMHUPOBAHHOCTh YMEHHMSI PACKpPBIBATh OCHOBOIIOJAralIue OUOJOTHYECKHE
3aKkoHbI 1 3akoHoMepHocTU (I'. Mennens, T. Moprana, H.. BaBuiiosa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHUMOCTHU K >KUBBIM CUCTEMAaM;
-IpUOOpPETEeHNE ONbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAYy4YHOIO I[1O3HAHMS,
UCIOJIb3yeMbIX B OMOJIOTMU: HAOJIO/IEHUS U ONKCAHUS KUBBIX CUCTEM, MPOLECCOB U
SIBJICHH; OpPTaHU3alliy U MPOBEJCHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKTY UCCIETYEMbIMU BeTMIMHAMHU, O0BSICHCHHUS
MOJIYYCHHBIX PE3yNbTaTOB H (OPMYJIMPOBAHMS BBIBOJIOB C HCIOJIH30BAHHEM
HAYYHBIX MTOHSITHUMN, TEOPHUM U 3aKOHOB;

-c()OpMHUPOBAHHOCTh YMEHUS BBIIEISATH CYIECTBEHHBIEC MPU3HAKKA BUPYCOB, KJIETOK
MPOKAPUOT U 3YKAPHUOT; OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOreoIleHO30B M JKOCHCTEM; OCOOEHHOCTH MpOIEcCOB OOMEHa BEIIECTB M
IpEeBpaIlleHUs] JHEPTUU B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U SHEPreTUUECKOrO
oOMeHa, XEeMOCHHTe3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHUS, pa3BUTUA WU
Pa3MHOXEHUS, WHJWBHUAYaJIbHOTO pPa3BUTHs OpraHu3Ma (OHTOreHes3a), OOphOBI 3a
CYILIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB K cpejie OOUTaHUs, BIUSHUS KOMIIOHEHTOB SKOCUCTEM, aHTPOIOT€HHBIX
U3MEHEHUM B SKOCHCTEMAX CBOEU MECTHOCTH, KpPYyrOBOPOTa BEIIECTB U MPEBPALICHUE
sHEpruu B omocdepe;

-chOpMHUPOBAHHOCThL yMEHHUS periaTh OWOJIOTHYECKHE 3aJadd, COCTaBIISITH
T€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUA JJIsl PA3HBIX TUIIOB HACJIEIOBaHUS TPU3HAKOB
Yy OpraHu3MOB, COCTAaBJSITb CXEMbl MEPEHOCA BEUIECTB U AHEPIUU B IKOCHUCTEMAX
(enu nuTaHus, TUIIEBLIE CETH)

-c(OpMHUPOBAHHOCTh YMEHUI KPUTHYECKU OIICHUBATH uHpopmaruio
OMOJIOTUYECKOTO  COJCpPXaHUs, BKIIOYAIOIIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHMKOB (CpencTBa MaccoBOM MHGOpMAIMK, HAYYHO-TIOMYJISIPHBIE



MaTepHalibl); MHTEPIPETUPOBATH ITUYECKUE aCIEKThl COBPEMEHHBIX UCCIIEOBaHUH B
Ounonoruu, MeAUIMHE, OMOTEXHOJIOTHUH; PACCMATPHUBATh TII00ATBLHBIE SKOJIOTHUECKHUE
npo0JieMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;
-cOPMHUPOBAHHOCTh YMEHUH CO37aBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIC
COOOIIICHNST HA OCHOBE OMOJIOTHYECKOW MH(POPMAIMKM W3 HECKOIBKUX MCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapat OMOJIOTHH
-IpUOOpPETEeHNE ONbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAY4YHOI'O I[1O3HAHMS,
UCIOJIb3yeMbIX B OMOJIOTMU: HAOJIO/IEHUS U ONKCAHUS KUBBIX CUCTEM, MPOLECCOB U
SABJICHUM; OpraHu3alliy U MPOBEJACHUS OMOJIOrMYECKOTO IKCIIEPUMEHTA, BBIABUKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKIY UCCIENYEMbIMU BeTMYMHAMU, O0BSICHEHUS
MOJIyYEHHBIX PE3yJbTaTOB M (POPMYJIMPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM
HAyYHBIX MOHATUNA, TEOPUN U 3aKOHOB
-c)OPMUPOBAHHOCTh YMEHHUSI MPUMEHSATh MOJYyUYEHHBIE 3HAHUS JUIA OOBICHEHUS
OMOJIOTUYECKUX TPOIECCOB W SIBICHWUMW, NJISi MPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON XHU3HU C LIENbI0 oOecreueHus: 0e30MacHOCTH CBOETO 3/10pOBb U
3I0POBbSl  OKPY’KAIOIUX JIIOJEH, COOMIOJEHUS 3I0pOBOr0 o0Opasa >KM3HHU, HOPM
rPaMOTHOTO TOBEACHHUS B OKpPYXaloIlel MpUPOJHOW cpeae; IMOHUMaHUE
HEOOXOJUMOCTH  HWCIOJIb30BaHUS  JOCTHKEHHM  COBPEMEHHOW OHOJOTHH |
OMOTEXHOJIOTHI JIsl pAllMOHATIBHOTO MPUPOA0NOIB30BaHNUS
O6mmue (OK) koMmeTreHUMH, KOTOPbIe AKTYAJU3MPYIOTCH NPU HM3yYeHUU
yueOHOH TUCHUNJINHBI:
OK.01 BeibupaTh crnocoObl pemieHus 3aaad npodeccuoHalbHON NeATeTbHOCTH
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
OK.02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IOWCKA, AaHAIM3a U
uHTepnperanuun  uHQOpMaruu W WHPOPMAIMOHHBIE  TEXHOJIOTHH  JJIS
BBITIOJIHEHUS 33124 MTPOPECCUOHAIBHON AESTENbHOCTU
OK.04 Db dexTuBHO B3aMOIeHCTBOBATH U Pa0OTATh B KOJIJICKTUBE U KOMAH]IE
OK.05 OcymectBiATh  YCTHYHO M  NUCBMEHHYIO KOMMYHHUKALIMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepaumuu ¢ ydetom ocoOeHHOCTEH
COIIMAJIbHOTO U KYJBTYPHOI'O KOHTEKCTa
OK.07 ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIICH Cpelibl, pecypcocOepekeHHIO,
OPUMEHSATh 3HAHMS 00 M3MEHEHUU KIMMaTa, NPUHIMIB  OEpeKIUBOIO
MPOU3BOICTBA, 3PPEKTUBHO JEHCTBOBATH B UPE3BbIYANHBIX CUTYAIIUIX

IIpogeccrnoHaILHO-OPUEHTHPOBAHHOE COJAEpP:KaHUE IPOCJIEKUBACTCH 4epes
uHTerpanuio OY/l. 13 buosorusa u OI1.04 JxoHOMNMKA OpraHU3alNU

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJbTaThbl OCBOCHUsI paldouei
NPOrpamMMmsbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI YyBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K (OpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTrO
cuenay.



JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBXAIOMUNA COOCTBEHHYIO M UYXKYI YHHKAIHHOCTh B PA3JIMYHBIX CUTYAIUSIX, BO
Bcex (hopMax W BUJAX JECATCILHOCTH.

JIP 9. CoOnromaronuii ¥ MPOMAraHIUPYIOMIMK TpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYPEKIAIONIHNI JINOO0 MPEO010IeBAIOIINI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIIECTB, a3apPTHBIX UTP U T.1I.
CoXpaHSIONMI TICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHTYaTHBHO CJIOXKHBIX WITH
CTPEMUTEILHO MEHSIOIINXCS CUTYaIUSIX.

JIP 10. 3abotrsmumiicss 0 3alllUTe OKpPYXKAKIIEH cpeabl, COOCTBEHHON H
4y>k0i1 0€30MacHOCTH, B TOM Uuciie U(POBOA.

1.5. Kosmm4yecTBO 4acoB Ha OCBOEeHHMe pPadoyveil MporpamMmbl yueOHOIro
npeaMera:

MaKCUMaJbHOW y4eOHOW Harpy3ku oOyuaromierocsi — 72 yaca, B TOM YHUCJE:
ayIMTOPHON YyueOHOW paboThl oOywaromerocs 72 dYaca, W3 HUX B (opme
PaKTUYECKON MOAroTOBKH — 10 4acoB; B TOM YHUCJE MPAKTUYECKHUX 3aHATUNA — 22
YacoB; CaMOCTOSATEIbHOM y4eOHOW paboThl oOywaromerocs - * 4acos;
KOHCYJIBTAINI — * 4acoB.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bem y4eOHOM TUCHHMIIMHBI M BUAbI Y4e0HOI padoThI

Buna yuyeOHoii padoThI O0bem
4acoB
MaxkcumanbHasi yaeOHasl HATpy3Ka (Bcero) 72
AynutopHas y4deOHasi padora (o0s3aTesJbHbIC y4eOHBIe -
3aHATHSA) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOATOTOBKHU 10
B TOM YHCJIE:
JEKLIMOHHbIE 3aHATUS 50
nabopaTopHbIE PabOTHI
MPAKTUYECKHUE 3AHATHUS 22

KOHTPOJIbHBIE paOOThI

CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM UHCJIC:
[ToaroroBka cooOIICHHS
CocTtaBieHre KOHCIIEKTa

KoncynpTanmuu *




IIpomexyTounasi arrecrauusi B gpopme /Jugpghepenyuposannsiii 3auem




2.2. TemaTu4eckuii IJIaH U coaep:kanne yueoHno aucuumianubl QY /1 13. buoJiorus

HaumeHnoBaHue pa3iejioB u

Conep:xaHue y4eGHOro MaTepuasia, 1abopaTopHble PadoThbl H MPAKTHYECKHE

O0BeM yacoB

Koapl koMneTeHmii

TeM 3aHATHSA, B TOM 4YHcjIe B (popMe MPAKTHYeCKOH NOAT0TOBKH, CAMOCTOSITeJIbHAS (OK) JM4YHOCTHBIX
padoTa odydarouuxcs pesyabtatos (JIP),
¢opmupoBannio
KOTOPbIX CﬂOCOﬁCTByeT
3JIEMEHT NMporpaMmMmabl
1 2 3 4
Paszgen 1. KiieTrka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOTO 18/0
Tema 1.1. Coneprxanue ydeOHOT0 MaTeprasa, B TOM Yucie B (hOpMe MPaKTHIECKOM 2/0 OK 04,0K 05,
buoJsiorust kak Hayka. MOArOTOBKU JIP 4
OOmas xapakrepucruka | 1 | CoBpeMEeHHBIC OTpaciu OWOJIOTHYeCKUX 3HaHWH. CBsI3b OHOJIOTHH C 2/0 JIP 7
KM3HHU ApYyTUMH HayKaMu: OMoxumusi, buodusuka, OnoHuKa, reHoreorpadus
u np. Pomp m Mecro Ouwomormu B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpa. YPOBHU OpraHU3ALUM >KUBOW MATEpPUH.
OO6mrast  xapakTEepUCTHUKA JKU3HHU, CBOMCTBA JKUBBIX CHCTEM.
XUMHUYECKUN COCTAB KIETOK
JlabopaTopubie pabOThI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (DOpMe MPaKTUIECKOM MOATOTOBKH *
KoHTposapHbIe paboThI
CamocrosTenbHas pabota o0ydaroumxcs *
Tema 1.2. Conepxanue yueOHOro Marepuaia, B TOM 4ucie B (popMe MpakTHYeCKOn 6/0 OK 04,0K 05,
CTpyKTYypHO- MOJTOTOBKH JIP 4
(pyskunonanbHas JP 7
OpPraHM3anMs KJIETOK
1 | Knerounas teopus (T. llIBann, M. lllneiinen, P. Bupxos). OcHoBHBIE 2/0

MOJIOKEHUSI COBPEMEHHOW KJIETOYHOM TeOpuu. THUIbl KIETOYHOU




OpraHU3aINN: MPOKAPUOTUYECKUIA u AYKAPUOTUYECKHUU.
OI[HOK.HeTO‘-IHBIC u MHOT OKJICTOYHBIC OpTraHHU3MBI. CTpoeHHe
MPOKAPUOTUYECKOMN KJIETKU. CTPOCHHE DYKAPUOTUUECKOU KIIETKH.

Hexknerounsie ¢popmbl sxu3HU (BUPYCHI, OakTeprodaru) 2/0
Bupycubie u OakrepuanbHbie 3a0osieBanus. OOIME MPUHIIAITHI
UCTIOJIb30BAaHUS JIEKAPCTBEHHBIX BellecTB. OCOOCHHOCTH MPUMEHEHUS
aHTUOMOTHKOB. [IpencraBnenre yCTHBIX COOOIIEHUI ¢ TIPEe3eHTAIUEeH,
HNOJATOTOBJCHHBIX 110 TEPEYHI0O HMCTOYHUKOB, PEKOMEH/IOBAaHHBIX
IpenoaaBareaeM
JlabopaTopubie pabOThI *
[TpakTUyeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU 2/0
113 Nel M3yyeHue cTpOEHUs pACTUTEIBHON M dKUBOTHOM KIETKH
KonTtposnbHbie paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 1.3. CtpyktypHo- | Coxepkanue ydyeOHOro MaTepualia, B TOM 4Hcie B (opMe MPaKTHUECKOM 4/0 OK 04,0K 05,
GyHKIHOHATIBHBIE MOJTOTOBKH JIP 4
paxTopsI 1 | Xpomocomnass teopuss T. Moprana. CrpoeHHE XPOMOCOM. 4/0 JP 7
HACJIeICTBEHHOCTH XPpOMOCOMHBIII HabOp KJIETOK, TOMOJIOTUYHBbIE M HErOMOJIOTHUYHbBIE
XPOMOCOMBI, TaIUIOMAHBIA M JUIUIOWAHBIN Habop. HykiienHOBbIE
kucnotel: JJHK, PHK Haxoxnenue B kiieTke, X CTPOCHHUE U (PYHKITHH.
Marpuunble MpoIecchl B KIETKE: peIuIMKanus, OuocuHTe3 Oenka,
penapanusi. ['eHeTyecknii KO W €ro cBoicTBa. Pemienue 3amayd Ha
OINpEEIICHUE TOCIEI0BAaTEIBHOCTH HYKJIECOTHIOB, AMUHOKHUCIOT B
HOpPME U B Cllydae HM3MEHEHHS IOCJIEe0BAaTeIbHOCTH HYKJIEOTHIO0B
JIHK
JlabopaTopubie pabOTHI *
[IpakTuueckue 3aHsATHs, B TOM 4ucie B hopMe MPaKTUYECKON MOATOTOBKH *
KonTtposnbHbie paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 1.4. Coneprxanue y4eOHOro mMarepuaia, B TOM 4Yucie B (opMe MpaKTHUYeCKOn 2/0 OK 04,0K 05,
O0OMeH BelIecTB U OJTOTOBKU JIP 4
npespaiiedue dHeprud B | 1 | [Toustue Meta®oau3M. ACCUMUIISALMSA W JUCCUMUIAINSA — JBE JIP 7
KJIeTKe CTOpOHBI MeTabosm3ma. Tumbl 0OMEHa BEHIECTB: aBTOTPOMHBIN U 2/0
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reTepoTpodHBIA, a’poOHBIM M aHa’dpoOHbIN. [lmacTudeckuii oOMeEH.
PoTOoCHHTE3. XEMOCHHTES

JlabopaTopubie pabOThI

[IpakTuueckue 3aHATHS, B TOM YUCi€ B (hopMe MPaKTUYECKON MOATOTOBKH

CamocrosiTenpHas paboTa 00yJaronuxcs:

KonTtposbHbie paboThl

Tema 1.5. ZKuzHeHHBIH
HHUKJI KJIeTKH. MuT03.
Meiio3

Conepxanne yueOHOTO MaTepHaia, B TOM YHCIe B (hopMme MpaKTHIECKOU
MOATOTOBKH

4/0

1 Knerounslii 1uki, ero mnepuoabl. MwuTo3, €ro craaud U
IIPOUCXOAIINE MTPpOLECChl. bruosornueckoe 3HaueHre MUTo3a. Menos
u ero craguu. lloBemenwe xpomocom B Meio3e. KpoccuHrosep.
buonoruyeckuii cMbICI Me03a

JlabopaTopubie pabOThI

[TpakTHyeckue 3aHATHUS, B TOM YUCIIE B (OpME MPAKTUUECKON IOJTOTOBKU
II3Ne2 MuTo3, €ro craguu M MPOUCXOJALINE Ipolecchl.. Meio3 u ero
CTaJUH.

2/0

KonTtposnbHble paboTsl: MONEKyISIpHBIA YPOBEHb OpraHU3aIMU KHBOTO

2/0

CamocrosiTenpHas paboTa 00yJaronuxcst

OK 04,0K 05,
JIP 4
JP 7

Pasnea 2. CtpoeHue M QyHKIIMM OPraHU3Ma

2010

Tema 2.1. CTpoenne
OpraHmu3ma

Conepxanne yueOHOTO MaTepHaia, B TOM YHCIe B (hopMe MpaKTHIECKOU
MOATOTOBKH

1

MHOTroKJIeTOYHBIE OpraHU3MBI. B3anmMocBs3b OpraHoB M CUCTCMBI OPTaHOB B
MHOT'OKJICTOYHOM OpraHu3MeE. I'omeocras OopraHuisma M C€ro noaacp:KaHuc B
IIpOoIeCCCC XUSHECACATCIIEHOCTH

2/0

2/0

JlabopaTopnbie pabOTHI

[TpakTHyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU

CamocrosiTenpHas paboTa 00yJaronuxcst

KonTtposnbHbie paboThl

*| K| ¥ %

OK 04,0K 05,
JIP 4
JP 7

Tema 2.2.
DopMbI pPa3MHOKEHHUS
OPraHM3MoOB

Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCIe B (hopMe MpaKTHIECKOU
MOATOTOBKH

2/0

becriosioe wu
Pa3MHOKEHHSI.

II0JI0BOE
ITonoBoe

1 | ®opmMbl  pa3sMHOXKEHHS
pa3MHOKEHHE. 23791051

OpPTraHHU3MOB.
0ecCI10J10r0

2/0

OK 04,0K 05,0K 07,
JIP 4
JP 7
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pa3mHOxkeHue. ['ameTorenes y :kMBOTHbIX. CIepMaTOreHe3 U OOTeHEs.
CtpoeHue noy10BbIX K1€TOK. OmII0g0TBOpPEHNE

JlabopaTopHnast pabota *
[TpakTuueckue 3aHsATHs, B TOM 4ucie B GhopMe MPaKTUYECKOH MOATOTOBKH *
KonTtposbHbie paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 2.3. Conepxanue y4eOHOro Marepuaia, B TOM 4Yucie B (popMe MpakTUYecKon 2/0 OK 04,0K 05,
OHTOreHe3 pacreHui, OJTOTOBKU JIP 4
JKHUBOTHBIX M YejioBeka. | 1 | HnuBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOPHOTE€HE3 U €T0 CTaIHH. 2/0 JP 7
[ToctomOpuonaneHbiii  mepuon. Craguum  MOCTAMOPHOHATIHLHOTO
pa3BUTHS y JKUBOTHBIX M 4enoBeka. IIpsMoe m HempsiMoe pa3BHTHE.
buosiornyeckoe craperane u cMepTb. OHTOT€HE3 pACTEHUIN
JlaGopaTopHble pabOoThI *
[TpakTHyeckue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaommxcs *
Tema 2.4. Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCle B (hopMe MpaKTHIECKOU 4/0 OK 04,0K 05,
3aKkoHOMepHOCTH IIOATOTOBKH JIP 4
HaCJIeA0BAHMSA. 1 OCHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 4/0 JP 7
3akonel I. Mengens (MOHOTHOpHIHOE W TOJMUTHOPHUIHOE
ckpeluBanue). Bzaumopeiicterue reHoB.
JlabopaTopubie pabOTHI *
[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *
KontponbHbie paboThl No *
CamocrosrenbHas paboTa 00yJaromuxcs *
Tema 2.5. Cuensiennoe | Conepkanue ydyeOHOTO MaTepHaia, B TOM YHCle B (popMe MpaKTHUECKOU 4/0 OK 04,0K 05,
HacJIeJ0BaHHue MOJATOTOBKH JIP 4
NMPHU3HAKOB. 1 | 3akonsl T. Moprana. CuerieHHOe HaclieIOBaHUE TE€HOB, HApYIICHUE 4/0 JIP 7

CICILIICHUA. HaCJIe,Z[OBaHI/Ie IMMPU3HAKOB, CICIIJICHHBIX C I1OJIOM
Pemenne 3aga4 Ha OHNpCACICHHUC BEPOATHOCTHU BO3HHKHOBCHUA
HACJICACTBCHHBLIX TPU3HAKOB TIpHW CHOCIJICHHOM  HACJICIOBAHHU,

12



COCTAaBJICHHUEC I'CHOTUIINMYCCKUX CXEM CKPCIIMBAHUA

JlaGopaTopHble pabOoThI

[TpakTuueckue 3aHsATHs, B TOM 4ucie B GopMe MPaKTUYECKOH MOATOTOBKH

KonTtposnbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 2.6. Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCle B (hopMe MpaKTHIECKOU 6/0 OK 04,0K 05,
3aKkoHOMepHOCTH IIOATOTOBKH JIP 4
M3MEHYHBOCTH 1 | U3MeHYHUBOCTh MPU3HAKOB. BHUIbI N3MEHUUBOCTH: HACIEICTBEHHAS U 2/0 JIP 7
HEHAaCJICACTBCHHAasI. 3aKOH rOMOJIOTUYECKUX PAaO0B B HaCHeﬂCTBeHHOﬁ
n3menunBoctH (H.M. BaBuioB). MyranmonHas Teopus
U3MCHYUBOCTH. BI/II[BI MYTaHI/Iﬁ 1 NPpUYHHBI X BO3SHUKHOBCHHA.
Kapuotun yenoseka.
HacnencrBennbie 3a0o0eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 2/0
2 | Oone3HH 4yenoBeKka. boyie3HN ¢ HACIEICTBEHHOM
IPEIPACTIONOKEHHOCTHI0. 3HaYCHNE METUIIMHCKOM TeHETHKHU B
PEIOTBPALICHUH U JICUEHUHU TeHETHUYECKUX 3a00JIeBaHUH YeJIoBeKa
JlabopaTopHnas pabota *
[TpakTHYecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *
Kontponbabie paboTel: CTpoeHHE M GYHKIIMN OpraHu3Ma 2/0
CamocrosiTenpHas paboTa 00yJaronuxcst *
Pasnea 3. Teopust 3Bosironnu 6/0
Tema 3.1. UcTopust Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCIe B (hopMe MpaKTHIECKOU 2/0 OK 04,0K 05,
IBOJIIOIIMOHHOI0 YY€HHUs. | IOATOTOBKU JIP 4
Muxpo3BoJonus 1 | Ilepssie sBomonronnsie koHuenmuu (XK.b. Jlamapk, X.JI. Broddon). 2/0 JIP 7

OpomtonmonHas Teopuss Y. JlapBuHa. CuHTETHUYECKas TEOpHs
9BOJIIOLIUM U €€ OCHOBHBIE TOJI0KEHUS.

Mukpossomtouus.  [lomymsanus  Kak — dJIeMeHTapHas — €JUHULA
9BOJIOLMH. ['€HeTHYecKkue OCHOBBI 3BOJIIOLUHU. OJIEMEHTapHBIE
¢axTopsl 3BoMoLMH. EcTecTBeHHBIH 0TOOp — Hampasisiomuil pakrop
sBoJiroLIMH. BuooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOJIIOLIUU

JlaGopaTopHble pabOThI
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[TpakTuueckue 3aHsATHsI, B TOM 4ucie B hopMe MPaKTUYECKOH MOATOTOBKH

KonTtposnbHbie paboThl

CamocrosTenbHas paboTa 00yJaomuxcs

Tema 3.2.
Maxkpo3Boaonus.
Bo3nukHOBeHHE U

pa3BUTHE KU3HU HA
3emJie

Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCIe B (hopMe MpaKTHIECKOU
MOATOTOBKH

2/0

MaxkposBomtorusi. dopMbl ¥ OCHOBHBIE HAMpaBICHUS MaKPOIBOJIOLHMU
(A.H. CeseproB). Ilytu poctuxkeHHs OHOJIOTHYECKOTO TMporpecca.
Coxpanenne 6uopaznooOpasusi Ha 3emIie.

I'unoressl u TCOpPHUH BOSHUKHOBCHUA )XU3HU HA 3emite. IlosBienue MEPBLIX
KJIeTOK M ux sBomonus. Ilpokapuorsl u sykapuotsl. [IpoucxoxieHue
MHOT'OKJICTOYHBIX  OpraHU3MOB. Bo3HukHOBeHHE OCHOBHBIX ILAapCTB
SYKapuoT

2/0

JlaGopaTopHble pabOoThI

[TpakTuueckue 3aHsATHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKH

CamocrosTenbHas padoTa 00yJaroIXcs:

OK 04,0K 05,
JIP 4
JP 7

Tema 3.3.
IIpoucxoxnenune
YyeJIOBEKA — AaHTPONOreHe3

Conepxanue y4eOHOro mMarepuaia, B TOM 4Yucie B (opMe MpakTHUYeCKOn
MOJITOTOBKH

1 | AHTponosiorus — Hayka o yesnoBeke. CucTeMaTH4ecKoe IOJI0KEHNE
yenoBeka. CXOJCTBO U OTJIMYMS YeIOBeKa C KUBOTHBIMU. OCHOBHBIE
CTaJIuM AaHTPOIIOTeHe3a. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA.
UYenoBedeckue pachkl U UX €IUHCTBO. Bpems u myTu pacceneHust
yenoBeka 1o ranete. [IpucrnocobaeHHOCTh YeoBeKa K pa3HbIM
YCIIOBUSIM CPEJIbI

2/0
2/0

JlaGopatopHnas pabora

[TpakTuueckue 3aHsATHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKH

OK 04,0K 05,
JIP 4
JP 7

KonTtposbHble paboThI:

CamocrosiTenpHas paboTa 00yJaronuxcst

H| K| ¥ ¥

Paznea 4. DxoJiorus

182

Tema 4.1. Dkonornueckue
(¢akTopbl U cpeabl KUZHHU

Coneprxanue y4eOHOro mMarepuaia, B TOM 4Yucie B (opMe MpakTHUYecKon
MOJITOTOBKH

1 | Cpensl oOuTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3/TyITHAS,
IIOYBCHHAs, BHYTPHOpPraHu3MeHHast. DU3HKO-XUMHYECKUE
0co0eHHOCTH cpent o0uTaHus oprann3moB. IlpucnocoOnenus

2/0
2/0

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10
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OPraHM3MOB K JKH3HHM B pa3HbIX cpenax. [loHsaTHe 5K0I0rnyeckoro
daxTopa. Knaccugukarus skonornyeckux paxtoposn. [IpaBuiio
muaumymMma 0. JInbuxa. 3akon TonepantHoctu B. llendopma

Jlaboparopnas pabota

[TpakTHyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU

KoHTtposbHbIC pabOTHI:

CamocrosTenbHas paboTa 00yJaronmxcs

K| ¥| %] *

Tema 4.2. Ilonyasiuus,
€co001IeCTBA, IKOCHCTEMBI

Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCIe B (popMe MpaKTHIECKOU
MOATOTOBKH

1 | Dxonoruyueckas XapakT€pUCTHUKA BUIA U MOMYJIALMU. DKOJIOTHYECKas
HUIIIa BHUJA. DKOJIOTHYECKHE XAPAKTCPUCTHUKU TMOIMYJIAINH.
Coo0miecTBa 1 9KOCHCTEMBI. brolieHo3 u ero cTpykrypa. CBsizu
MEXIy opraHuzMamu B 6uoreHose. CTpyKTypHbIE KOMITIOHEHTBI
9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI, peylieHThl. KpyroBopor
BEIIIECTB U MTOTOK YHEPruu B 3KocucTteMe. Tpodudueckne ypoBHU

4/0
2/0

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4

JIP 7, JIP 9, JIP 10

JlabopaTopHnast pabota

[IpakTuueckue 3aHATHS, B TOM YUCie B (hopMe MPaKTUYECKON MOATOTOBKH
I13 Ne3 Tpodwuueckue nenu u cetu. OCHOBHBIC MMOKA3aTEIN YKOCHCTEMEI.
buomacca u mpoaykiusi. IKOJOTHYECKHE MTUPAMUIBI YMCEN, OMOMACcChl U
sHepruu. [IpaBuio nupaMusl SHEPTUU.

PemreHne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUU IO IEPEHOCY
BElIECTBa U PHEPTUU B SKOCHUCTEMAX C COCTaBIIEHHUE TPOQUUECKUX LeTel U
UpaMul OMOMacChl U YHEPTUU

2/0

KoHTposnbHbIe paboThI:

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 4.3. buocgepa -
rjio0ajanLHas
IKOJIOTHYEeCcKAsl CHCTEeMA

Coneprxanue y4eOHOro Marepuaia, B TOM 4Yucie B (popMe MpakTHUYeCKOn
OJITOTOBKH

1 | buocepa — xuBast obonouka 3emian. PazButue npencraBieHuit o
ouocdepe B Tpyaax B.W. Bepraackoro. O6mactu 6uocdeps u ee
KOMITOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero QyHKIHH.
3aKOHOMEPHOCTH CcyInecTBoBaHus1 Onocdepsl. OcoOeHHOCTH
O6uocdeps! Kak ri100anbHOM SKOCHCTEeMBI. JJuHaMU4Yeckoe paBHOBECHE
B 6mocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKHUE ITHKITB.

2/0
2/0

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10
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| ['106aJIbHBIC AKOJOTHYECKHUE MTPOOJIEMBI COBPEMEHHOCTH

Jlaboparopnas pabota

[TpakTHyecKkue 3aHsATHs], B TOM YUCie B popMe MPAKTHYECKON OATOTOBKU

KoHTposbHbIC pabOTHI:

CamocrosTenbHas pabora 00yJaomuxcs

K| ¥| %] *
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Tema 4.4. Bausinue
AHTPONOreHHBIX (GaKTOPOB
Ha Ouochepy

Conepxxanne ydeOHOTO Marepuaiga, B ToM dwcie B (opme
MMPAKTUYECKOM MOATOTOBKHU

1 | IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COAEPKAHMUE
AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BU]]
AQHTPOINOT€HHOI'0 BO3JECHUCTBUSA. AHTPOIIOT€HHbIEC BO3JACHCTBUS HA
atMocdepy. Bo3aeiictBus Ha runpocdepy. Bo3aelicTBus Ha
autocdepy. AHTPOTNIOTreHHBIE BO3CHCTBUS HA OMOTHYECKHE
coo01ecTBa. YIiay0JeHHO H3YYalTCs 0TX0/Ibl, CBSI3AHHBIE C
onpeaeeHHo npodeccueil/cnenuaJIbHOCTbIO

42

JlaGopatopHnas pabora

[IpakTrueckue 3aHATHS, B TOM 4YHCI€ B (QOpMe MPaAKTHICCKOU
MOATOTOBKU

I13 Ned AnTpoOmoreHHbIe BO3JACUCTBUS Ha Onocdepy. 3arpsa3HeHUs Kak
BU/Jl aHTPOIIOT€HHOT'O BO3JECHCTBHSIL.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPIKAHUE

I13 Ne5 Ilpaktuueckoe 3ansatue «OTxonpl mpou3BoAcTBa». Ha ocHOBe
benepanbHOro KiacCU(PUKAIMOHHOTO KaTajlora OTXOJO0B ONPEIeNATh
KJIacC OMACHOCTH OTXOJOB; arperarHoe COCTOSHUE U (PU3HUECKYIO
dbopMmy 0TX0A0B, OOpazymlIHMXcs Ha padodyeM MecTe / Ha 3ITamax
NPOU3BOJCTBA, CBSI3aHHbIE c onpeneaeHHOH
npodeccueii/cnenuaIbLHOCTbIO

2/0

2/2

KonTtposnbHble paboThI:

CamocrosiTenpHas paboTa 00yJaronuxcst

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10

Tema 4.5. Bausinue
COLMATbHO-)KOJIOTHYECKUX
(hakTopoB Ha 310pOBbE
YyeJI0BeKa

Copneprxanue yuyeOHOro MaTrepHasia, B TOM 4ucie B (popMe MpakTHUECKOM
HOJrOTOBKH

1

310poBBE U €ro coctapisiomue. @akTopbl, MOJIOKUTEIBHO U
OTpHUIATENILHO BIUAIOIIME Ha OpraHu3M denoBeka. [Ipobnema
TEXHOTE€HHBIX BO3JEHCTBUI Ha 3I0POBbE UEIIOBEKA
(37IeKTpOMarHuTHBIC MOJIs, OBITOBASI XUMUSI, U30BITOUHBIC IITYMBI,
paauanus v T.1.). AanTarus opranu3Ma 4eiioBeka K pakropam
OKpy>Karoten cpeapl. [Ipuniumbe! hopMupoBaHus
3I0pOoBbecOeperarIero nmopeacHus. Guzndeckasi akTUBHOCTD U
310poBbe. buoxuMuyeckue acreKkThl palliOHAIBHOTO MUTAHUS

6/0

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10
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JlaGopaTopHnasi pabota

[IpakTuyeckue 3aHATHS, B TOM uucie B (QopMe NPaKTUYECKOM
MOATOTOBKH

[13Ne 6 310pOBBE U €r0 COCTABISIOLIHUE.

I13 No7 @akTophl, MOJOKUTEILHO M OTPULATEIBHO BIUSIOIIME Ha
OpraHu3M 4YeJIOBEKa

2/0

2/0

KonTtposbabIe paboThl: TeopeTrndeckue acueKThl YKOJIOTHH

2/0

CamocrosiTenpHas pabora 00yJaomuxcs

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJlepPKaAHUeE (CoAep:KaHue MPUKJIATHOTO MOYJIsA)

Paznen 5. buoJsiorust B ;KU3HHA

8/8

Tema 5.1. Buorexuojioruu
B 'KU3HHU KAXKI0I0

Coneprkanre yueOHOro MaTepuaia, B TOM YUCie B (hOpMe MPaKTHIECKOMN
MOJITOTOBKH

4/4

1| IIpodeccuoHAILHO-OPHUEHTHPOBAHHOE CO/IEP:KAHME
buorexnonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHBIE HAIIPABJICHUS
COBpPEMEHHOM OnoTexHoIoTun. MeToapl 0MoTeXHOIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTUYECKIX U T€HETHIECKHIX
skcriepuMeHToB. [IpaBuia morcka n aHaan3a GMOIKOIOTHIECKOM
uH(pOpMAaLUY U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HayuHas
TuTepaTypa, CpecTBa MaccoBor nH(popmaruu, ceth UHTepHET 1

IpyTHe)

JlaGopaTopHnasi pabota

[IpakTuueckue 3aHATHSI, B TOM 4YHCIe B (GOpMe MPAKTHIECKOU
MOATOTOBKU

13 Ne8 Keiichl Ha aHANMM3 HH(POPMAIIUN O HAYYHBIX JOCTHKCHHSIX B
00J1acTH TEHETUYECKUX TEXHOJIOTUH, KIIETOYHON HHKEHEPUH,

MUIIEBBIX OMOTEXHOJIOTUI

[13Ne9 3ammTa kelica: npeacTaBiIeHUE
PE3yNbTAaTOB pelIeHHs KeliicoB (BBICTYIUICHHUE C Pe3eHTalue)

2/2

2/2

KoHTpospHbIE pabOTHI:

CamocrosiTenpHas paboTa 00yJaronuxcs

OK.01,0K.02,0K
04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10

Tema 5.2. BuorexHoJoruu
M TeXHUYECKHE CUCTEMBbI

Copneprxanue yuyeOHOro Marepuaia, B TOM 4ucie B (popMe MpakTHUECKOM
HOJrOTOBKH

4/4
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

Pa3BuTHe OMOTEXHONIOTHI C MPUMEHEHHEM TEXHHUUYECKUX CHUCTEM
(buoumxkenepusi, omonHpopmaTrka, OMOHUKA) U UX TIPUMECHEHHUE B
KU3HU YEJIOBEKa, MOUCK U aHAIIM3 WH()OPMALIUY U3 PA3ITHMYHBIX
MCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIUTeparypa, CpeIcTBa
MaccoBoi nHpopmMaiuu, cetb UHTEpHET u Apyrue)

Keiicel Ha ananu3 nHGOpPMAIIUK O Pa3BUTUH OMOTEXHOJIOTHH C
MPUMEHEHHEM TEXHUYECKUX CHCTEM (TI0 TPYIIIaMm)

JlaGopaTopHasi pabota

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE 2/2
[IpakTuyeckue 3aHATHS, B TOM uucie B (QopMe NPaKTUUYECKOM
HOJrOTOBKH
I13 Nel0  Keiicel Ha aHanmu3 UH(GOPMAIMK O Pa3BUTUN OHMOTEXHOJIOTHIA C
MPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0 TPYIIIam) 2/2
I13 Nell 3ammra keiica: mpeACTaBlIEHUE PE3yIbTaTOB PELIEHUS KEHCOB
(BBICTYILJICHHE C IPE3CHTAIIUECH )
KoHTposibHbIE paboTHI: *
CamocrosiTenbHas paboTa 00yJaronuxcst

JAudppepeHupoBaHHbIN 2

3a4er

BCEI'O: 72

19




3. YCJIOBUS PEAJIU3ALIUU PABOYEM IMPOT'PAMMBbI YYEBHOI'O TIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYeHuIo.

Peanuzamus nporpammsl rpeaMera TpedyeT HaIu4yusi KaOnHeTa OMOJIOTHH.
KommiexT yueOHo-mMeToanueckoit nokymentanuu. Crienuain3upoBaHHas yueOHast MeOeb: CTOJI MPenoaaBaTess, CTyl
npenoaaBaTesis, CTONbI AJIs CTYJ€HTOB, CTYJIbS JAJIs CTYI€HTOB, KJIaCCHasl JJOCKa.

Pabouast mporpaMMa MOXXET OBITH peaii30BaHa C MPUMEHEHHEM pPa3IHYHBIX 0Opa30BaTENIbHBIX TEXHOJOTHH, B TOM YHUCIE C
IPUMEHEHUEM JUCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHM U AJIEKTPOHHOI'O O0yYEHUS.

3.2. UudopmannonHoe odecnevyeHne 00ydeHus :

nepedyeHb y4eOHBbIX WU3JIaHUM, DJIEKTPOHHBIX W3JaHUM, SJEKTPOHHBIX U MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM,
ANEKTPOHHO-OMOMMOTEUHbIX CHUCTEM, BEO-CUCTEM JUIsi OpraHU3allMd JAUCTAHIIMOHHOTO OOY4YeHUs U YNpaBICHUA WM,
UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOJIHUTEIbHbIE HCTOUHUKH.

OCHOBHbIE HCTOYHHMKH:

1.buonorus: 6a30BbIil YpOBEHb: yU4eOHHK AJisi 00pa30BaTebHBIX OPraHU3AIlHi, pealu3yoImX 00pa3oBaTeIbHbIC
pOorpaMMebl cpeaHero npodeccuonanbHoro oopasosanusi/Aradonona N.b., Kamenckuit A.A., CuBornazos B.J.- Mockaa:
IIpocsemenue, 2024- 271 c.

20



}.IO]'[O.]'IHI/ITC.JII)HBIC HCTOYHHUKHU.

1.buonorus: O6mias 6uonorus.10-11 knaccer: yueonuk./Kamenckuii A.A., Ilaceunuk B.B.-7-e u3n., crepeotur.- M.:
Hpoda, 2019- 368 c.

2.buomnorwusi: 10 kmacc: 6a30BbIi YPOBEHB:

VYueonuk/B.B.I[laceunuk,A.A . Kamencknii-5-¢ u3z., crep.-M.:Ilpocsemenne,2023-224 c.

3.buonorus:11 knacc: 6a30BbIi ypOBEHb:

VYy4eOuuk/B.B.Ilaceunuk,A.A Kamenckuii-5-e uzn., crep.-M.: IlpocBemenue, 2023-272 ¢.OnekTpoHHbIE
M31aHUSA)JIEKTPOHHbIE U31aHN (3JIEKTPOHHbIE PECYPCHI):

1. https://resh.edu.ru/subject/lesson/5397/start/283870/ (Poccutickast aeKTpOHHAs IIKOJIa)
2. https://resh.edu.ru/subject/lesson/3840/start/163096/

3. https://resh.edu.ru/subject/5/10/ (10 kmacc)

4. https://resh.edu.ru/subject/5/11/ (11 kacc)

Hudposas odpaszosareanHas cpeaa CIIO PROFoopa3oBanue:

- Kypb6arosa, H. C. O6mas 6uonorus : yuednoe mocodue mis CIIO / H. C. Kypb6arosa, E. A. KoznoBa. — Capatos :
Hayunas kaura, 2019. — 159 c¢. — ISBN 978-5-9758-1895-9. — TekcT : 2neKTpOHHBIN // DNEKTPOHHBIN pecypc UbpOBOA
obpazoBarenshoit cpeast CIIO PROFoOpaszoBanme : [caiit]. — URL: https://profspo.ru/books/87078 (mata oOpameHus:
01.09.2020). — Pexxum nocTymna: 1isi aBTOPU3HUP. MOJIb30BATENEH

JIEKTPOHHO-0MOJIMOTEYHASI CHCTEeMa:

IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucTeMa /1J151 OpraHu3anyu TUCTAHIIMOHHOTO 00YYEeHHUsI M YIIPABJIEHUsI HM:
Cuctema qucrannrontoro ooydenus OI'ATIOY «AnekceeBckuit kouiemx» http://moodle.alcollege.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

Koutposib m omeHka pe3yJbTaTOB OCBOEHHS Y4e€OHOTO MpeAMeTa OCYIIECTBISIETCS MpernojaBareiieM B Ipoliecce
MIPOBEICHUS TEOPETUIECKUX M MPAKTHYCCKUX 3aHATUH, TU(PHEpPEHITMPOBAHHOTO 3a4€TA.

IIpeamMeTHbIe pe3yabTaThl 00y4eHUs
(ocBOeHHBIE YMeHNS], YCBOCHHbIE 3HAHUS), C y4€TOM JUYHOCTHBIX Pe3yJIbTATOB

DopMBbI U1 METObI
KOHTPOJISI U OLIEHKHU
NpeIMeTHBIX
pe3yJIbTaTOB
00y4eHus

-c()OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS;
(YHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX TPOOIeM;
-cOpPMHUPOBAHHOCThL yMEHHUS PACKphIBaTh COJACpP)KAaHWE OCHOBOMOJATAIOIINX
OMOJIOTUYECKUX TEPMUHOB U MOHSATUN: )KU3HB, KJIETKA, TKAaHb, OpPTaH, OPTaHU3M, BU]I,
IIONYJISIIUS, DKOCHCTeMa, OMoleHo3, Ouocdepa; meraboims3m (0OOMEH BEIISCTB M
MpEeBpallieHre dHEPruu), Tromeocta3 (camoperynsmus), OwocuHTe3  Oelnka,
CTPYKTypHasi OpraHu3alusi KUBBIX CHUCTE€M, JHUCKPETHOCTh, CaMOpPETYJISIuS,
CaMOBOCIIPOM3BEJICHUE  (PENMpOAYKIHUs),  HACJIEACTBEHHOCTb,  H3MEHYHBOCTD,
AHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAS OpraHU3allus;
-c)OPMHUPOBAHHOCTh ~YMEHHUSI PACKpBhIBaTh COJAEpP>KaHHWE OCHOBOMOJATraroUINX
OMOJIOTHYECKNX TEOPUM M THUIIOTE3: KIETOYHOH, XPOMOCOMHOM, MYTaIlMOHHOM,
ABOJIIOLIMOHHOM, IPOUCXO0KICHUS KU3HU U YEIIOBEKA;

-c()OPMHUPOBAHHOCTh YMEHHMsSI PACKpPbIBATh OCHOBOIIOJAralue OUOJOTHYECKHE
3aKkoHbI 1 3akoHoMepHocTU (I'. Mennens, T. Moprana, H.. BaBunosa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHUMOCTH K JKUBBIM CUCTEMAaM;
-IPUOOPETEHNE ONBbITa TMPUMEHEHHUS OCHOBHBIX METOJOB HAYyYHOTO ITO3HAHWSI,
WCIIOJIB3yEMBIX B OMOJIOTHU: HAOIIOCHUS U OMMCAHMS JKUBBIX CHCTEM, TIPOIIECCOB U

Habmronenue u ouenka
IIPU BBIMOJTHEHUU
MPaKTUYECKON pabOTHI.
[TpoBepka noManrHero
3a/1aHuUs.
TectupoBaHue.
3amura npakTuYecKon
paboThI.

YCTHBIN 1
MMAUCBbMEHHBIN OIPOC.
nuddepeHIMPOBaHHBIN
3a4er.
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SIBJICHHMI; OpTaHU3alliy U MPOBEICHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBHIKCHUS
TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKTy UCCICTYEMbIMU BeIMIMHAMU, O0BSICHCHHUS
MOJIYYCHHBIX PE3yNbTaTOB H (OPMYJIMPOBAHUSI BBIBOJIOB C HCIOJIb30BAHUEM
HAYYHBIX TTOHSITHUMN, TEOPHUI U 3aKOHOB;

-c(hOpMUPOBAHHOCTh YMEHHUS BBIJCIATH CYIICCTBCHHBIC IIPU3HAKH BHPYCOB, KJICTOK
MIPOKAPHUOT M 3YKAPHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOTEOILICHO30B M DJKOCHCTEM; OCOOSCHHOCTH TMPOIeCCOB OOMEHa BEIIECTB U
MPEBpAIICHHs] PHEPTUU B KIIETKE, (POTOCMHTE3A, MIIACTUISCKOTO U SHEPTETHUECKOTO
oOMeHa, XEeMOCHHTE3a, MHTO03a, MeEHo3a, OIUIOJOTBOPEHUSA, pa3BUTHA M
Pa3MHOEHUsSI, WHJIWBHIYyaJbHOTO Pa3BHTHS OpraHu3Ma (OHTOTEeHe3a), OOphOBI 3a
CYIIIECTBOBAHKME, C€CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIIOCOOIECHHOCTH
OpraHU3MOB K cpejic OOMTaHMS, BIUSHUSA KOMIIOHECHTOB 9KOCHUCTEM, aHTPOIIOTEHHBIX
M3MCHCHHMI B SKOCHCTEMAaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAIICHHEC
sHepruu B ouocdepe;

-chOPMUPOBAHHOCTh yYMEHHS peIlaTh OWOJOTHYECKHE 3aJayd, COCTaBIISTH
TCHOTHUIIMYECKUE CXEMbI CKPCIIMBAHUS IS PA3HBIX THIIOB HACJIEIOBAaHUS IIPU3HAKOB
Yy OpPTraHW3MOB, COCTaBIISATh CXEMbI MEPEHOCA BEIIECTB W DHEPTHU B JKOCHCTEMAX
(enu nuTaHus, MUIIEBBIE CETH)

-c(hOpMHUPOBAHHOCTH YMEHHI KPUTHYECKHU OIICHUBATh HH(pOPMAITHIO
OMOJIOTHYECKOTO  COJICpKaHMsI, BKIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHUS W3
Pa3IUYHBIX HMCTOYHHUKOB (CpeIcTBa MAaccOBOW WHGOpPMAIMH, HAYYHO-TIOMYJISIPHBIE
MaTepHaJIbl); HHTEPIPETHPOBATh STUYSCKUE aCTICKThl COBPEMEHHBIX HCCIICOBAaHUI B
OWoJIOTHH, MEAUITMHE, OMOTEXHOJOTHH; pacCMaTPHUBATh TJI00ATBLHBIC KOJIOTHUECKHUE
po0JIeMBbI COBPEMEHHOCTH, (OPMHPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

-c)OpMHUPOBAHHOCTh YMEHHH CO37aBaTh COOCTBEHHBIC ITMCHbMEHHBIC W YCTHBIC
COOOIIICHUS HAa OCHOBE OWMOJIOTMYECKOW WH(POPMAIMKM M3 HECKOJIbKUX WCTOYHHKOB,
I'PAMOTHO MCIOJIb30BATh IMMOHSITHUHHBIN anmapat OuoJIOTHr
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-IpUOOpPETEHNE ONbITa MPUMEHEHHS OCHOBHBIX METOJOB HAY4YHOIO I[1O3HAHMS,
MCIIOJIb3YEMBIX B OUOJIOTHU: HAOJIO/IEHUS U OMUCAHUS KUBBIX CUCTEM, MPOLECCOB U
SIBJICHH; OpPTraHU3alliN U MIPOBEJCHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBUKCHUS
TUTIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKTY UCCIETYyEMbIMU BeTMIMHAMU, O0BSICHCHHUS
MOJIYYCHHBIX PE3yNbTaTOB H (OPMYJIMPOBAHMSI BBIBOJIOB C HCIOJIH30BAHUEM
HAYYHBIX [TOHSITUN, TEOPUN U 3AKOHOB

-cOPMHUPOBAHHOCTh YMEHUS TMPUMEHSTh MOJYYEHHBIC 3HAHUS i1 OOBSICHECHUS
OMOJIOTUYECKUX TPOIECCOB W SIBIICHWUMU, NJISi MPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCETHEBHON >KM3HHU C 1IeJIblI0 oOecreueHuss 0e30MacHOCTH CBOETro 370pOBbs U
3JI0POBbsSl  OKPY>KAIOIIMX JIIOAEH, COONMIOJIeHNs 300pOBOro olpa3a >KU3HU, HOPM
rPAMOTHOTO MOBEAECHUSA B  OKpYXKAlolled MPUPOJHOW CpeAe; TMOHUMAaHue
HEOOXOJMMOCTH  MCHOJB30BAHMS  JOCTHXKEHHUHA  COBPEMEHHOM  OHOJIOTMH |
OMOTEXHOJIOTHI JIJIsl pAlIMOHATILHOTO TPUPOAOTIOIb30BAHUS
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