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1. HIACHIOPT PABOYEM ITPOI'PAMMBI YYEFHOHM JUCHHUILINHBI
OV 13 buoJorus

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamma y4eOHOM AUCHMILIUHBI SBISETCS YaCThIO MPOTPaMMbI
NOJATOTOBKM CHELUMAIUCTOB cpeaHero 3BeHa B coorBercTBUM ¢ DPI'OC
cnenuansHocT 27.02.07 YnpapieHne KauecTBOM NPOAYKIMH, IPOLIECCOB U YCIYT
(mo oTpacisim)

1.2. MecTto yueOHO# nucuuiuiaibl B cTpykrype HIICC3:

JucuunnuHa siBnsieTcs 0a30BOM M BXOJUT B LMK 00II€00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. Heau wm 3agaunm  y4eOHOI AMCHUIUVIMHBI — TpPe0OOBaHUA K
pe3yJibTaTaM OCBOEHMS y4eOHOM JUCHUTIITUHBI:
Henabro peanuzanuu padoveil mMporpaMMbl SIBJSIETCHA OCBOECHUE COJEPKAHMS
yueOHOW AUCHUIUIMHBI BHOJOrHsS U nocTHKeHuEe O0y4aroUMMUCS pe3ylbTaToB
W3YUYEHHS B COOTBETCTBUU C TpeOoBaHUsIMHU, ycTaHOBJIeHHBIMU DPI'OC COO c
yueToMm npodeccronanbHoi HanpasieHHoctd GI'OC CIIO.

Lesn 1 n1aHupyeMble pe3yibTaThbl OCBOEHHUS IMCHUIINHBI:

Heas:  ¢opmupoBaHHe Yy CTYACHTOB TMPEACTABICHUS O CTPYKTYpHO-
(YHKIIMOHATBPHOW OpraHM3allMi JXKUBBIX CHCTEM pa3HOrO0 paHra Kak OCHOBBI
NPUHATHA PEIICHUN B OTHOIIEHUU OOBEKTOB
3agaun:

1) chopmupoBaTh MOHMMAHHME CTPOCHMS, MHOTO00pa3zus M OCOOEHHOCTEM
KUBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allMd, 3aKOHOMEPHOCTEH MpOTEeKaHUs
OMOJIOTMYECKUX TPOIECCOB U SBJICHUNA B OKpYXalollel cpene, IEIOCTHON
HAYYHOM KapTHHBI MHpa, B3aUMOCBS3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX
HAYK;

2) pa3BUTb YMEHHS ONPEAEIATh >KUBbIE OOBEKTHI B IMPHUPOJE; MPOBOJIUTH
HaOJIOICHUs 32 DKOCUCTEMAaMU ISl BBISIBIICHUS! €CTECTBEHHBIX U aHTPOIOTE€HHBIX
U3MEHEHU, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOII0IeHUH,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHININX OHOIOTUYECKHX
OKCIIEPUMEHTAIbHBIX HCCIEAOBaHUN C COOMIOZACHWEM TpaBUiI 0€30MacHOro
oOpaitieHusi ¢ 00beKTaMH U 000PYAOBAHUEM;

4) pa3BUTh YMEHUS UCIOIb30BaTh HH(POPMALIMIO OMOIOTUYECKOTO XapaKTepa
U3 Pa3IMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS ~ MPOTHO3UPOBATh  TOCIEACTBUS  CBOEH
JESTENIbHOCTH TI0 OTHOILIEHHUIO K OKpPY)KaIolIel cpeie, COOCTBEHHOMY 30POBBIO;
000CHOBBIBAThH M COOJIOIATh MEPHI MPOPUIAKTUKH 3a00ICBaHHIA.

6) cdopmMHUpoBaTh MOHMMAHWE 3HAYMMOCTHU JOCTH)KEHUH OMOIOTHYEeCKON
HAayKd W TEXHOJOTMH B TPAKTUYECKOM JEesATETbHOCTH 4YelOBeKa, pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKIX TEXHOJIOTHIA U arpoOHOTEXHOIOT HiA.



Ilnanupyemblie pe3yibTaTbl OCBOEHHsI 00111e00Pa30BATEILHON JUCIUILTHHBI
B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO:

-c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOTO 3HAHMS,
(YHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI )KU3HEHHBIX TTPOOIeM;
-cOpPMHUPOBAHHOCTh YMEHHUS PACKpPBhIBATh COJACP)KAHWE OCHOBOTMOJATAIOIINX
OMOJIOTUYECKUX TEPMUHOB U MOHSATUN: )KU3HB, KJIETKA, TKAHb, OPTaH, OPTaHU3M, BU]I,
MOMyJIALMs, IKOCHUCTeMa, OWOIleHO03, Ouocdepa; meTabosu3mM (OOMEH BEIIECTB U
npeBpalieHde JHEpPruM), romeocrtas (caMmoperymismus), OuocuHTe3 Oelika,
CTPYKTYpHasi OpraHu3alMsl JKUBBIX CHCTEM, JHUCKPETHOCTb, CaMOPETYJIALMS,
CaMOBOCHPOM3BEACHUE  (PEMpOIyKLHs),  HACIEACTBEHHOCTb,  HW3MEHUYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3allMS;
-cOPMHUPOBAHHOCTh ~YMEHHUSI PACKpBhIBaTh COJAEpP>KaHWE OCHOBOMOJArarourX
OMOJOTMYECKUX TEOPUM M TUIOTE3: KIETOYHOM, XPOMOCOMHOM, MYyTAaIllHOHHOM,
HBOJTFOITMOHHOM, TPOUCXOKICHUS KU3HHU U YETIOBEKA;

-cOPMHUPOBAHHOCThL YMEHHsI PACKPHIBATh OCHOBOIIOJIATAIONINE OMOJIOTHUECKHE
3akoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. BaBunona, O. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl vX NPUMEHUMOCTH K KMUBBIM CUCTEMAM;
-IPUOOPETEHNE ONBbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO ITO3HAHWS,
MCIIOJIB3yEeMbIX B OMOJIOTHU: HAOIIOICHUS U OMMMCAHMS JKUBBIX CHUCTEM, TIPOIIECCOB U
SBJICHUI; OpraHu3alliy U MPOBEJACHUSI OMOJIOrMYECKOTO YKCIIEPUMEHTA, BBIABUKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKY UCCIENYEMbIMU BETMYMHAMU, O0BSICHEHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (OPMYJIHMPOBAHUSI BBIBOJIOB C HCIOJIb30BAHUEM
HAy4YHBIX NMOHATUNA, TEOPUN U 3aKOHOB;

-c()OpMHUPOBAHHOCTh YMEHUS BBIIEIATH CYHIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK
IPOKAPUOT U AYKAPHUOT; OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHMW3MOB, BHUJOB,
OMOTEOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHAa BEIIEeCTB W
MIPEBpAIICHHS PHEPTUU B KIIETKE, (POTOCMHTE3a, MITACTUISCKOTO U SHEPTETHUECKOTO
oOMeHa, XEeMOCHWHTE3a, MHUTO03a, MeEH03a, OIUIOAOTBOPEHUS, pa3BUTHUS W
Pa3MHOXEHUS, WHIWBHUAYaJIbHOTO Pa3BHUTHs OpraHu3Ma (OHTOTEeHe3a), OOphOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHHS, MPHUCIOCOOICHHOCTH
OpraHU3MOB K cpejic OOMTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOIIOTEHHBIX
M3MEHEHUH B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPAICHHE
sHepruu B 6uocdepe;

-cOPMHUPOBAHHOCTh yYMEHUSI peliaTh OWOJOTMYECKHE 3aJlayd, COCTaBISIThH
T€HOTUITMYECKHE CXEMbI CKPEIIMBAHUSA JJIsl pa3HbIX TUIIOB HACJIEIOBAHUS MTPU3HAKOB
y OpraHu3MOB, COCTaBJISTh CXEMbl TMEPEHOCA BEUIECTB M SHEPIHMH B HKOCUCTEMAX
(1Ienu nmuTaHus, MTUIIEBbIE CeTH)

-c(hOpMHUPOBAHHOCTh yMEHUM KPUTUYECKU OLICHUBATh uHdOpMaIUIO
OMOJIOTUYECKOTO  COJAEPKAHWsS, BKIIOYAIONIYI0 TICEBIIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HMCTOYHHUKOB (CpeIcTBa MaccoBOW WHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE



MaTepualbl); THTEPIPETUPOBATh 3THYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
OMOJIOTHUH, MEAUIIMHE, OMOTEXHOJOTUY; pacCMaTPUBATh TNI00ATBHBIE SKOJIOTHUECKHUE
npo0ieMbl COBPEMEHHOCTH, (OPMHPOBATH MO OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3ULIUIO;
-c()OpMHUPOBAHHOCTh YMEHHUW CO37aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIC
COOOIIEHUS] HA OCHOBE OMOJIOTMYECKON MHGOPMAIMK U3 HECKOJIbKUX MCTOYHHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUMHBIN annapaT OUOJIOruu
-puoOpETeHNE OMbITa TNPUMEHEHHs] OCHOBHBIX METOJOB HAYYHOIO IO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOACHUS U OMUCAHUS KUBBIX CHCTEM, MPOLIECCOB U
SBJICHUI; OpraHU3aIK U MPOBEACHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BHIIBUKCHHUSI
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXIY UCCIIETyEMbIMU BEIMUNHAMU, OOBSICHEHHUS
MOJIyYEHHBIX PE3yabTaTOB M (POPMYIHPOBAHUS BBIBOJIOB C HCIOJIb30BAaHUEM
Hay4HBIX IIOHATUH, TEOPUN U 3aKOHOB
-c()OPMUPOBAHHOCTh YMEHUS MNPUMEHSTh MOJTYYEHHBbIE 3HAHMUS JUIsI OOBICHEHMS
OMOJIOTUYECKUX MPOLECCOB M SIBICHUM, NIl MPUHATUS MPAKTUYECKUX PEUICHUN B
MOBCEHEBHOM XU3HHU C LIENbl0 obecreueHrus Oe30MacHOCTH CBOETro 370pPOBbs U
3JI0POBbsSl  OKPYXKAIOIIMX JIIOAEH, COONMI0OJIeHNsS 300pOBOro olpa3a >KU3HU, HOPM
rPAMOTHOTO TMOBEACHUSA B OKpYXKAlOLed MPUPOJHOW CpeAe; MOHUMaHUE
HEOOXOMMOCTH  MCIOJB30BAHMUSI  JOCTMXKEHUH  COBPEMEHHOM  OHOJIOTMM |
OMOTEXHOJIOTHI JIJIsl pAlIMOHATIBHOTO TPUPOOTIOIb30BAHUS
Oo0mue (OK) koMmeTeHIHHM, KOTOpPble AKTYAJU3UPYIOTCH NPH H3YYECHUH
y4eOHOM TUCHUIIMHBI:
OK.03 IlnanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATEIBCKYIO NEeATENbHOCTD B
npodeccuoHanbHOM cdepe, UCI0Ib30BaTh 3HaHUS MO (PMHAHCOBOM IPaMOTHOCTHU
B PA3JIMUHBIX )KU3HEHHBIX CUTYaIIHSIX.
OK.04 D¢ dexTrBHO B3aUMOIECTBOBATh U pa00OTaTh B KOJUICKTUBE M KOMaH/IC.
OK.05 OcymecTBisiTh  yCTHYHO M  NUCbMEHHYID KOMMYHHUKAalMIO  Ha
rocyJlapcTBeHHOM si3blke Poccuiickoit dexpepanuu ¢ ydeToM OCOOEHHOCTEH
COLMAJILHOTO U KYJIbTYPHOT'O KOHTEKCTA.
OK.07 CozneilcTBOBaTh COXPAaHEHHUIO OKPYKAIOLIEH Cpeibl, PeCypcocOepexeHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHMHM KJMMaTa, MPUHLUIB  OEepexINBOro
IPOU3BOJCTBA, 3)PEKTUBHO AEHCTBOBATH B YPE3BBIUANHBIX CUTYAIIHSIX.
OK.09 INonb30oBaTbes mpoheccnoHalbHOM TOKyMEHTAlUe Ha TOCYTapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaX.
IIpogeccnoHaIbHO-OPUEHTHPOBAHHOE COJEpP:KaHUE IPOCJIEKUBACTCH 4epe3
uHTterpanuio OY]/l. 13 buonorus u MJ/IK04.01Bbinosnenue pador mo
npogeccuu padounx 13321 JIaGopaHT XUMHUYECKOT0 AHAJIN3A
1.4. Ilnanupyempble JIMYHOCTHbIE Pe3yJbTAaThl OCBOeHHsI padoueil
MPOrpamMMbl
JIP 4. IlposiBnstomiuii 1 AEMOHCTPUPYIOLIUN YBaK€HHE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U NMPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LIHU(PPOBOTO
cuenay.



JIP 7. Oco3Haromuii OPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXalOlUi COOCTBEHHYIO M UY)KYI0 YHUKAIbHOCTh B PAa3JIMYHBIX CUTyalUsX, BO
Bcex (hopMax M BUJAX JI€ATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mporaraHadpyrondid npaBujia 3710pOBOI0 M
Oe3omacHoro o0pasa >KW3HH, CIIOPTA; MPEAYPEKAAONINI 1100 MPEo10IeBaAIOITUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apPTHBIX UTP U T.J.
CoxpaHsOnMil MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMHUTEIIBHO MEHSIOIIUXCS CUTYAITUsIX.

JIP 10. 3aboTsamuiics O 3amuTe OKpPYXAIOMEH cpeapl, COOCTBEHHOW U
qyK0l 0€30MacHOCTH, B TOM YHCIIE ITU(POBOMA.

1.5. Kotu4yecTBO 4acoB HAa OCBOeHHMe padodyeill mMporpaMMsbl y4eOHOIO
npeaMera:

MaKCUMaJbHOW y4eOHOW Harpy3ku oOyudaroimerocsi — 72 daca, B TOM YHCIIE:
aynmUTOpHOM yueOHOM paboThl oOywaromierocs 72 wyaca, U3 HHUX B (dopMme
MPaKTUYECKON MOAroTOBKU — 10 4acoB; B TOM YHUCJE MPAKTUYECKUX 3aHATUNA — 22
4acoB; CaMOCTOATEIbHOM y4eOHOM paboThl oOydyaromerocss - * 4YacoB;
KOHCYJIbTAIMI — * 4acoB.

2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCILUILIMHBI

2.1. O0bemM yuyeOHOM TUCHUIJIMHBI U BHABI Y4eOHOI padoThI

Bux yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3kKa (Bcero) 72
AynutopHas y4deOHasi padora (o0s3aTesqbHbIC Yy4eOHBIe -
3aHsATHS) (BCEro)
U3 HUX B (pOpMe NPAKTHYECKOM MOATOTOBKH 10
B TOM YUCIIE:
JIEKIIMOHHBIE 3aHSITHUS 50
nabopaTopHbie pPabOThI
MPAKTUYECKHUE 3AHATHUS 22

KOHTPOJIbHBIE paOOThI

CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) *
B TOM YHCJIE:
[ToaroroBka cooOuieHus
CocraBiieHuEe KOHCIEKTa

Koncynpranmm *




IIpomexyTounasi arrectauusi B gpopme /Judpghepenyuposannsiii 3auem




2.2. TemaTu4yecKkui IJIaH U coAep:kaHue ydeOHon aucuuminabl OY/1 13. buoaorus

HaumeHnoBaHue pa3iejioB u

ConepikaHue y4eGHOro MaTepuaJia, 1adopaTopHble PadoThl H MPAKTHYECKHE

O0BeM yacos

Koapl komMneTeHmii

TeM 3aHSATHSA, B TOM 4Hucje B (popMe NPAKTHYECKOMH MOATO0TOBKH, CAMOCTOSATEIbHAS (OK) JIn4HOCTHBIX
pabora o0yuarommxcst pe3yabtaros (JIP),
¢hopmupoBannio
KOTOPBIX CIIOCO0CTBYeT
3JIEMEHT IPOrPaMMbl
1 2 3 4
Pa3nea 1. Kierka — cTpyKTYpHO-(QYHKIIHOHAJILHAS €IMHHUIA }KUBOI'0 18/0
Tema 1.1. Copep:xanrie yaeOHOTO MaTepuala, B TOM 4ucie B popMe MPaKTHIECKOM 2/0 OK 04,0K 05,
buoJsiorus kak Hayka. IIOJArOTOBKH JIP 4
O0mas xapakrepucruka | 1 | CoBpeMeHHbIE OTpaciyu OMOJIOTHYEeCKUX 3HAHUH. CBsI3b OHMOJOTHH C 2/0 JP 7
KH3HU IPYTUMU HayKamMH: Onoxumusi, Onodusnka, OMoOHNKA, reHoreorpadus
u ap. Porp u mecto Ouonoruun B (OPMHPOBAHUU COBPEMEHHOU
HAy4YHOM KapTHUHBI MUpa. YPOBHU OpraHU3aIlMU »KWBOW MaTEpUHU.
OOmiasi  xXapakTepUCTUKA JKU3HHU, CBOWCTBA IKUBBIX CHCTEM.
XHWMHYECKUH COCTAB KJIETOK
JlaGopaTopHble pabOoThI
[IpakTuueckue 3aHATHS, B TOM 4uCie B (hopMe MPaKTUIECKON MOATOTOBKH *
KonTtposnbHbIe pabOTHI
CamocrosrenbHas paboTa 00yJaromuxcs *
Tema 1.2. Conepxanne yuyeOHOro MaTepuaia, B TOM YHCle B (hopMe MpaKTHIECKOU 6/0 OK 04,0K 05,
CrpykTypHO- IIOATOTOBKH JIP 4
bynxuuonanbHas JIP 7
OPraHu3auMs KJIETOK
1 | Knerounas Teopus (T. [lIBann, M. lIneitnen, P. Bupxos). OcHoBHBIE 2/0

IIOJIOXKEHUSL COBPEMEHHOM KJIETOYHOM Teopuu. THIbl KIETOYHOU




OpraHu3alyu: IIPOKaPUOTUYECKUI u JYKapUOTHUUYECKUM.
OpHOKIIETOYHBIE M MHOTOKJIETOYHbIE  opraHu3Mbel.  CTpoeHne
IPOKAPUOTUYECKON KiIeTKH. CTpPOEHNE DYKAPUOTUUYECKOM KIIETKH.

Hexknerounsie hopmsbl )KuU3HU (BUPYCHI, OakTeprodarn) 2/0
Bupycusle u OakrtepuanbHble 3a0oneBanHus. OOIIME NPUHIMIIBI
HCIIOJIb30BaHUs JIEKApCTBEHHBIX BemiecTB. OCOOEHHOCTH MpPUMEHEHUs
aHTHOMOTUKOB. [IpeacTaBieHne yCTHBIX COOOIIEHUH ¢ Mpe3eHTanuei,
MOATOTOBJIICHHBIX IO IMEPEYHI0 HCTOYHHKOB, PEKOMEHIOBAHHBIX
IpenoaaBaTeieM
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (OpME MPAKTHIECKON MOATOTOBKH 2/0
I13 Nel V3ydyeHue cTpoeHMsI paCTUTEIbHOM U )KMBOTHOM KIETKH
KontposnbHbIe paboThI *
CamocrosTenbHas paboTa 00yJaomuxcs *
Tema 1.3. CtpykrypHo- | ConmepkaHue yueOHOro marepualia, B TOM 4ucie B (popMe MpakTHUUECKOi 4/0 OK 04,0K 05,
(pyHKIHOHAIBLHBIE IIOArOTOBKH JIP 4
(paxTopsl 1 | XpomocomHas Tteopuss T. Moprana. CrpoeHre XpoOMOCOM. 4/0 JIP 7
HACJIeAICTBEHHOCTH XpOMOCOMHBIM HabOp KJIETOK, TOMOJIOTHYHBIE M HETOMOJIOTUYHBIC
XPOMOCOMBI, TaIJIOWJHBIA W IUTUIONAHBIA Habop. HykienHOBBIC
kucnotel: JIHK, PHK HaxoxneHue B KIeTKe, UX CTPOCHHE U (DYHKIIUU.
MatpuuHble mpolecchl B KJETKE: peryiuKanus, OHocuHTe3 Oelka,
penapauus. ['eHeTnueckuii KO U €ro cBoWcTBa. PemeHue 3amay Ha
ONpENIETICHUE MOCIEI0BATEIbHOCTH HYKJIEOTHI0B, AMUHOKHUCIOT B
HOpPME M B Cllydae M3MEHEHHS I0CIIEOBATEIbHOCTH HYKIJIEOTHIOB
JAHK
JlaGopaTopHble pabOoThI *
ITpakTHyeckue 3aHsATHs, B TOM YKCiIe B opMe MPAKTHYECKONW TOATOTOBKU *
KontposnbHbIe pabOoThI *
CamocrosTenbHas paboTa 00yJaomuxcs *
Tema 1.4. Copep:xanue yueOHOro maTepuana, B TOM 4Hclie B popMe MPaKTHUIECKON 2/0 OK 04,0K 05,
OO0MeH BelecTB " MOJATOTOBKU JIP 4
npeBpameHue 3Heprud B | 1 | [lorstue Merabomm3M. ACCUMUIISANMSA W JHUCCUMUJISAIMNSA — JBE JIP 7
KJIeTKe CTOpOoHBI MeTabonu3Mma. Tunbl oOMeHa BemecTB: aBTOTPO(HBIA U 2/0

10



rerepoTpoHbIN, a’dpoOHBIH U aHadpoOHBIA. [lmacTuyeckuit oOMeEH.
®dotocrHTE3. XEMOCHHTE3

JlaGopaTopHble pabOoThI

[TpakTryeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TOTOTOBKU

CamocrosTenbHas paboTa 00y4aroIuXcs:

KonTtposnbHbIe pabOTHI

Tema 1.5. XKuznennnlit | Comepxanne ydeOHOTO MaTepuana, B TOM 4HcClie B popMe MPaKTHISCKOH 4/0 OK 04,0K 05,
HUKJ KJIEeTKA. MuUTO3. IIOJArOTOBKH JIP 4
Meiio3 1 | Knerounsi 1uki, ero nmnepuoAbl. MUWTO3, €ro Ccragud Hu JIP 7
MPOUCXOAsAIIME Mpoliecchl. bruonornueckoe 3HaueHne MuTo3a. Meio3
u ero craguu. [loBenenue xpomocoM B Meioze. Kpoccunrosep.
buonornueckuii cmbica Meno3a
JlaGopaTopHble paboThI *
[TpakTudeckue 3aHATHS, B TOM YUCIe B (DOpME MPaAKTUIECKOM MOATOTOBKH 2/0
[13Ne2 Mwurto3, ero craiuu U MPOUCXOMSIINE MPOIECChl.. Melo3 U ero
CTaJuHu.
Kontposnbabie paboThl: MoJIEKYIISIpHBIA YPOBEHb OPTraHU3AIMH KUBOTO 2/0
CamocrosTenbHas paboTa 00yJaomuxcs *
Paznen 2. Ctpoenne u pyHKIMH OpraHnu3mMa 20/0
Tema 2.1. CTpoenue Copepxanne y4eOHOTO MaTepuaia, B TOM 4Hclie B popMe MPaKTHIESCKON 2/0 OK 04,0K 05,
OpraHusma IIOJArOTOBKH JIP 4
1| Muoroxnerounsre OpraHu3Mbl. B3anMocBs3b OpraHOB U CHCTEMbI OPIaHOB B 2/0 AP 7
MHOTOKJIETOYHOM OpraHusMme. ['omeoctas opranusMma M ero TojAfep:KaHue B
npolecce JKU3HEAeATeIbHOCTH
JlaGopaTopHble pabOoThI *
[TpakTuueckue 3aHATHs, B TOM Yucie B (GopMe MPaKTUYECKOH MOATOTOBKH *
CamocrosTenbHas paboTa 00yJaomuxcs *
KontposnbHbIe pabOoThI *
Tema 2.2. Copepxanne y4eOHOTO MaTepuana, B TOM 4Hclie B opMe MPaKTHISCKON 2/0 OK 04,0K 05,0K 07,
@®opMbl PA3MHOKEHUA | IOJTOTOBKHU JIP 4
OPraHu3MoB 1 | ®opmbl  pa3MHOXKEHUS  OpraHu3MoB. becrnosoe U MmojgoBoe 2/0 JIP 7

pasmMHOXkeHue. Buasl  Gecmonoro  pasmHoxkenus.  Ilonooe
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pasmHokeHue. ['amerorenes y ®uBOTHbIX. CliepMaToOreHe3 u OOreHes.
CTpoeHue oJIOBBIX KJIETOK. OMII0g0TBOPEHUE

JlaGopatopHasi pabota *
ITpakTHyeckue 3aHATHs, B TOM YUCiIe B opMe MPAKTHYECKONW OTOTOBKU *
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaomuxcs *
Tema 2.3. Copep:xanue yueOHOro mMaTepuana, B TOM 4Hclie B popMe MPaKTHIECKON 2/0 OK 04,0K 05,
OHnTOrenes pacrenui, IIOATOTOBKH JIP 4
JKMBOTHBIX H Ye10BeKka. | 1 | MHauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €0 CTaJIUU. 2/0 JIP 7
[MoctomOpuonanpHblii  mepuon.  Craguu  MOCTIMOPHOHATBHOTO
pa3BUTHS Yy JKUBOTHBIX M yenoBeka. [IpsiMmoe m HempsiMoe pa3BUTHE.
buonoruueckoe crapenue u cMepTb. OHTOTE€HE3 paCTEHUI
JlabopaTopubie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (OpME MPAKTHIECKON MOATOTOBKH *[*
KonTtposnbHbie paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs *
Tema 2.4. Copepxanne y4eOHOTO MaTepuana, B TOM 4HClie B opMe MPaKTHIECKON 4/0 OK 04,0K 05,
3aKkoHOMepHOCTH IIOJArOTOBKH JIP 4
HacJIeJ0BaHUA. 1 OCHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 4/0 JP 7
3akonel I. Mengens (MOHOTHOpHIHOE W TOJMUTHOPHUIHOE
cKkpeluBanue). BzaumopeiictBrue reHoB.
JlaGopaTopHble pabOoThI *
[IpakTuueckue 3aHATHs, B TOM 4ucie B (GopMe MPaKTUYECKOH MOATOTOBKH *
KonTtponbHble paboTsl No *
CamocrosTenpHas paboTa 00yJaronuxcs ®
Tema 2.5. Cuenuiennoe | ComepkaHue ydeOHOro marepualia, B TOM 4Hcie B (popMe MpakTHUECKOM 4/0 OK 04,0K 05,
HacJlef0BaHHUe MOJITOTOBKU JIP 4
NPU3HAKOB. 1 | 3akons! T. Moprana. CrernyieHHOE Haclel0BaHUE F€HOB, HapyIllIEHNE 4/0 JP 7

CHCIIICHUS. HaCJ'ICILOBaHI/Ie IMPU3HAKOB, CICIVICHHBIX C ITOJIOM
Pemenne 3amau Ha OMMPCACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA
HACJICACTBCHHBIX TPHU3HAKOB IIpHU CHCIJICHHOM HACJICOOBAHHU,
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COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA

JlabopaTopubie pabOThI

[TpakTHyeckue 3aHsATHs, B TOM YKCiIe B opMe MPAKTHYECKONW OATOTOBKU

KonTtposnbHbIe pabOTHI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 2.6. Copepxanne y4eOHOTO MaTepuana, B TOM 4Hclie B popMe MPaKTHISCKON 6/0 OK 04,0K 05,
3aKoHOMepHOCTH IIOJArOTOBKH JIP 4
H3MEHYHUBOCTH 1 | U3MeHunBOCTb NMPU3HAKOB. BU/IbI NK3MEHYMBOCTHU: HACJIEACTBEHHAS U 2/0 JIP 7
HEHAaclleJICTBeHHAasl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEACTBEHHON
n3MmeHunBocty (H.M. BaBuioB). MyraunonHas Teopust
M3MEHYUBOCTH. BUJbI MyTanuii 1 IpUYUHBI UX BOSHUKHOBEHHSL.
Kapuotun yenosexa.
HacnencrBennsie 3a60eBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 2/0
2 | Oone3nu dyenoBeka. bone3Hu ¢ HaCIeICTBEHHOMN
IPEPacoNOKEHHOCThIO. 3HAaUeHUE MEIUIIMHCKON TeHETUKU B
NPEIOTBPALICHUH U JICUEHUU TeHETUYECKHUX 3a00JIeBaHUH YeJIoBeKa
JlaGopaTopHnas pabora *
[IpakTuueckue 3aHATHs, B TOM Yucie B (hopMe MPaKTUYECKOH MOATOTOBKH *
KonTtponsHsle paboTsl: CTpoeHne 1 pyHKIIMH OpraHu3Ma 2/0
CamocrosTenbHas paboTa 00yJaomuxcs *
Pasznen 3. Teopusi 3BoJIONIMHU 6/0
Tema 3.1. UcTopus Copepxanne y4eOHOTO MaTepuana, B TOM 4Hclie B popMe MPaKTHISCKON 2/0 OK 04,0K 05,
3BOJIIOIIMOHHOIO YYeHUsl. | TOATOTOBKHU JIP 4
MuKpo3BOTIONHA 1 | IlepBeie sBomonmonnbie koHmenuuu (K.b. Jlamapk, XK.JI. Broddon). 2/0 JIP 7

OomounonHass teopus Y. JlapBuna. CuHTETHYECKas TeOpHs
HBOJTIOIIMU U €€ OCHOBHBIE TIOJIOKEHUSI.

Muxkpospomtonis.  [lonmynsimust  kak — 3JeMEHTapHash — €IMHUIA
OBOJIFOLIUH. I'eneTndeckue OCHOBEI SBOJJIOOUH. QHCMGHTapHBIe
bakTopsl IBONMIOIMU. ECTeCTBEHHBIN O0TOOP — HampaBJsitonuii GakTop
sBoOIFOIIMU. BuooOpazoBaHue Kak pe3yabTaT MEKPOIBOIIOIHH

JlabopaTopubie pabOThI
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[TpakTHyeckue 3aHsATHs, B TOM YKCiIe B opMe MPAKTHYECKONW TOATOTOBKU

KonTtposnbHbIe pabOTHI

CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 3.2.
Maxkpo3Bosonusi.
Bo3HukHoBeHuUe U

pa3BUTHE KM3HHU HA
3emuite

Conepxanue yueOHOro mMarepuaja, B TOM 4Yucie B (opMe MpakTHUYeCKOn
HOJITOTOBKH

2/0

MakposBontoniusg. @opMbl U OCHOBHBIE HAIMPABICHUS MaKpPOIBOIIOLIUHI
(A.H. CeseprioB). Ilytm pocTtxeHus OHOJIOTHYECKOTO IIporpecca.
Coxpanenue 6uopasHooOpasus Ha 3emiie.

['unoressl 1 TEOpUM BOZHUKHOBEHUS KNU3HU Ha 3emiie. [losiBneHne nepBbix
KJIETOK M uXx 3Bomouus. [Ipokapuorel m sykapuotsl. IIpoucxoxneHue
MHOTOKJICTOYHBIX ~ OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I[apCTB
YKapHOT

2/0

JlabopaTopubie pabOThI

ITpakTryeckue 3aHATHs, B TOM YUCIe B opMe MPAKTHYECKONW OATOTOBKU

CamocrosiTenpHas pabora 00yJaronuxcs:

OK 04,0K 05,
JIP 4
JP 7

Tema 3.3.
IIpoucxoxnenue
YeJI0BEKa — aHTPOIOreHe3

Conepxanne yuyeOHOro MaTepuaia, B TOM YHCIe B (hopMe MpaKTHIECKOU
MOAITOTOBKH

1 | AHTponosnorus — Hayka o 4yenoBeke. CUCTEMATHYECKOE MOJI0KEHUE
yesoBeka. CXOJICTBO U OTJIMYMS YEIOBEKA C KUBOTHBIMU. OCHOBHBIE
CTaJ1¥ aHTPOIIOr€He3a. DBOJIOLHS COBPEMEHHOIO YEIOBEKA.
UYenoseueckue pacsl M UX €IUHCTBO. BpeMs u myTu pacceneHus
yenoBeka no miaaHere. [IprcnocoOaeHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM CPEJIBI

2/0
2/0

JlabopaTopHnast pabota

ITpakTHyeckue 3aHsATHs, B TOM YKCiIe B opMe MPAKTHYECKONW OTOTOBKU

OK 04,0K 05,
JIP 4
JP 7

KontposnbHbie pabOTHI:

CamocrosTenbHas paboTa 00yJaomuxcs

*| ¥| ®| *

Pazpen 4. Ixoaorus

182

Tema 4.1. Ikon0ornyeckue
(paxkTOpBI U CpeEabI KU3HU

Conepxanne yuyeOHOro MaTepuaia, B TOM YHCIe B (popMe MpaKTHIECKOU
MTOATOTOBKH

1 | Cpensl oOuTaHHS OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIITHAS,
[IOYBEHHAs1, BHYTPUOPTraHU3MeHHast. DU3UKO-XUMUYECKUE
0COOEHHOCTH cpenl oouTaHus opranu3MoB. [IpucnocobneHus

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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OpPraHU3MOB K JKU3HU B pa3HbIX cpenax. [loHsTHE HKOI0rn4ecKoro
daktopa. Knaccuduxanus sxonornueckux paktopos. [IpaBuio
muaumyma FO. JIn6uxa. 3akon TonepantHoctu B. lllendopaa

JlabopaTopHnast pabota

[IpakTuueckue 3aHATHs, B TOM Yucie B (hopMe MPaKTUYECKOM MOATOTOBKH

KoHTponbHbIE pabOTHI:

CamocrosiTenpHast paboTa 00yJaronuxcs

K| K| *| *

Tema 4.2. Ilonyasiuus,
€00011IeCTBA, IKOCHCTEMBI

Conepxanue y4eOHOro marepuaia, B TOM 4Yucie B (opMe MpaKTHUYeCKOn
HOJTOTOBKH

1 | Oxonornyeckas XxapakTepUCTHKa BUJIa U MOMYJIALUN. DKOJIOTHYECKas
HUILA BUJA. DKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISILHUH.
Coob1ecTBa u 3xocucTeMbl. bruorenos u ero crpykrypa. Cesizu
MEXy OpraHuzMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTBI
HKOCUCTEMBI: POAYLIEHTBI, KOHCYMEHTBI, peAyLleHThl. KpyroBopot
BEILIECTB M TOTOK HEPIuu B 3KocucreMe. Tpopuueckue ypoBHI

4/0
2/0

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

JIP 7, JIP 9, JIP 10

JlaGopaTopHnas pabora

[TpakTUyeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU
I13 Ne3 Tpodwuueckue nenu u cetu. OCHOBHBIE MMOKA3aTEIN YKOCHCTEMEI.
buomacca u mpoaykius. DKoJOrH4ecKre MUpaMuIbl Yncen, OuomMaccsl u
sHeprud. [IpaBuito nupamMuabl SHEPTUN.

Pemennie npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN MO0 MEPEHOCY
BEIIECTBA M DHEPTUH B SKOCHUCTEMAX C COCTABIIEHUE TPOYUUECKUX TIeTIeH U
nupamMuJi GOMacChl U YHEPTUH

2/0

KontposnbHbIe pabOTHI:

CamocrosTenbHas paboTa 00yJaomuxcs

Tema 4.3. buocdepa -
rjaooajJbHast
IKOJIOTHYecKasi cucTeMa

Conepxanne yuyeOHOro MaTepuaia, B TOM YHCIe B (hopMe MpaKTHIECKOU
MTOATOTOBKH

1 | buocdepa — xuBas ob6omouka 3emun. Pazsurue npeacraBieHui o
ouoctepe B Tpynax B.W. Bepuaackoro. O6mactu 6uochepsl u ee
KOMITOHEHTHI. JKrBoe BemmecTBo Onocepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyliecTBOBaHMs Orocdepbl. OcodeHHOCTH
O6uocdepsl Kak TI00aTbHON AKOCUCTEMBI. JIMHaAMIYecKoe paBHOBECHE
B Onocepe. KpyroBopoTsl BemecTB U OMOr€OXUMHYECKHE [IUKIIBI.

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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| Tno6asbHbIe 9K0I0rHYECKHE NPOGIEMBI COBPEMEHHOCTH

JlabopaTopHnast pabota

[IpakTuueckue 3aHATHs, B TOM 4ucie B (popMe MPaKTUYECKOM MOATOTOBKH

KoHTponbHbIE pabOTHI:

CamocrosTenpHas paboTa 00yJaronuxcs

K| K| *| *
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Tema 4.4. Bausinue Copmepxanne y4eOHOTO MaTepuaisa, B TOM Yucie B ¢opMme 4/2 OK.01,0K.02,0K
AHTPONOTeHHBIX PAKTOPOB | IPAKTUYECKON NOATOTOBKHU 04,0K 05,0K.07
Ha Ouocepy 1 | AHTponoreHHbIe BO3CHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ JIP 4
AQHTPOINOTE€HHOI'0 BO3JECHUCTBUSA. AHTPOIIOTEHHbBIE BO3JACHCTBUS HA JIP 7,JIP 9, JIP 10
atMocdepy. Bo3aeiicteus Ha runpocdepy. Bo3aelicTBus Ha
autocdepy. AHTPOIIOTEeHHBIE BO3CHCTBUS HA OMOTHYECKHE
coobmiecTBa. YriyOJIeHHO U3Y4alOTCsl OTXObI, CBA3aHHBIE C
ompeeIeHHOM npodeccueit/cnenuaibHOCThIO
JlaGopaTopHnas pabora *
[IpakTrueckue 3aHATHS, B TOM 4YHCI€ B (QOpMe MPaAKTHICCKOU 2/0
MOJITOTOBKH
I13 Ned AnTpoOmoreHHbIC BO3JACUCTBUS Ha Onochepy. 3arps3HeHus Kak
BUJ] aHTPOIIOT'€HHOT'O BO3/ICHCTBUSI.
IIpodeccrnoHaIbHO-OPUEHTUPOBAHHOE COJlEPIKAHUE
I13 Ne5 Ilpaktuueckoe 3ansatue «OTxo0nbpl mpou3BoAcTBa». Ha ocHOBe
denepanbHOro KiacCU(PHUKAIMOHHOIO KaTajiora OTXOJOB OINpEeAeNsiTh
KJIacC OIMACHOCTH OTXOJIOB; arperarHoe COCTOSHHE U (PU3UYECKYIO 2/2
dbopmy oTX040B, OOpaszyrommxcs Ha padodyeM MecTe / Ha 3ITamax
NPON3BO/JCTBA, CBSI3aHHbIE c onpeeJeHHO’
npogeccueii/cnennagIbLHOCTHIO
KoHTposbHBIE paboTHI: *
CamocrosiTenpHast paboTa 00yJaronuxcs
Tema 4.5. Bausinue Copepxanrie yueOHOTO MaTepuana, B TOM YUCie B opMe MPaKTUIECKOM 6/0 OK.01,0K.02,0K

COLMATbHO-)KOJIOTHYECKUX
(haxkTopoB Ha 310pOBbE
YyeJI0BeKa

IMOATOTOBKHU

1

310pOBbE U €ro cocTaBsgomme. @akTopkl, NOJIOKUTEIBHO U
OTPHUIATENILHO BIUSIOIINE HA OpraHU3M YenoBeka. [Ipodnema
TEXHOTE€HHBIX BO3JEHCTBUI HA 3I0POBbE UEIIOBEKA
(37IeKTpOMarHUTHBIC MOJIs, OBITOBASI XUMUSI, U30BITOUHBIC IITYMBI,
paauanus v T.11.). AanTaiys opranu3Ma 4eiioBeka K pakropam
OKpyKatomen cpeasl. [IpuHiumbe! hopMupoBaHus
3I0poBbecOeperarIero nmopeaeHus. Guzndeckas akTHBHOCTD U
310pOBbE. BHOXUMHYECKHE ACMEKThI PAIMOHAIBHOTO TUTAHUS

JlaGopaTtopHnasi pabota

04,0K 05,0K.07
JIP 4
JIP 7, JIP 9, JIP 10
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[IpakTuueckue 3aHATHS, B TOM uucie B (QopMe NPaKTUUECKOM
IIOATOTOBKH

[13Ne 6 310poBBE U €r0 COCTABIAIOLIUE.

I13 No7 @akTopbl, MOJOKUTEIBHO M OTPHULATEIBHO BIUSIOIIME Ha
OpraHM3M 4eJIOBeKa

2/0

2/0

KonTponpHabie pabotel: TeopeTndyeckue acreKThl YKOJIOTUN

2/0

CamocrosTenbHas paboTa 00y4aronmxcs

IIpodeccrnoHabHO-0PUEHTHPOBAHHOE CO/lepPKaAHUeE (COAepP:KaHue MPUKJIATHOTO MOYJIsA)

Pasnea 5. buoJsiorust B ;KU3HU

8/8

Tema 5.1. BuorexnoJjiornu
B JKU3HHU KAXKI0Ir0

Coneprkanre yaeOHOro MaTepuaia, B TOM YUCie B (hOpMe MPaKTHIECKON
MOJITOTOBKH

4/4

1 | buoTexHoI0rHs KaK Hayka ¥ mpou3BoOICTBO. OCHOBHBIE HAMPABJICHUS
COBpEMEHHOW OnoTexHOoJIoruu. Metoabl OnoTexHomoruu. OObEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HEeTHUYECKUX
sKcnepuMeHToB. [IpaBuia nmoucka u aHanu3a OMOIKOIOTUIECKOM
nH(pOpMaNUU U3 pa3IMUHbIX UCTOYHUKOB (HaydHas U Y4eOHO-HAydHAS
JIUTEpaTypa, CpelicTBa MaccoBOi nHpopMalu, cetb HTepHET U

Jipyrue)

JlaboparopHas pabota

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

13 Ne8 Keiichl Ha aHANMM3 HHPOPMAIIUN O HAYYHBIX JOCTH)KCHHSIX B
00JacTH TEHETUYECKUX TEXHOJIOTUH, KIIETOYHON HHKEHEPUH,

MUIIEBBIX OMOTEXHOJIOTUI

[13Ne9 3ammuTa kelica: npeacTaBiIeHUE

pe3yIbTAaTOB PEIICHUs KEHCOB (BBICTYIIJICHHE C TIPE3CHTAIIUCH )

2/2

2/2

KoHTposibHBIE pabOTHI:

CamocrosTenbHas paboTa 00yJaronmxcs

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

Tema 5.2. BuorexnoJjioruu
M TeEXHHYECKHE CHCTEMBI

Coneprkanre yaeOHOro MaTepHuaia, B TOM 4UCie B (hOpMe MPaKTHIECKOMN
MOJITOTOBKH

4/4

1| Pa3BuTHe OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHUUECKHX CUCTEM
(Omounxenepusi, oMonHpOpMaTHKa, OMOHNKA) U UX TPUMEHEHHE B




JKU3HU YeJIOBEKa, MOMCK U aHaJIN3 HH(POPMAITNH U3 PA3InIHbBIX
MCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb IHTepHET U Ipyrue)

Keiicel Ha ananu3 nHGOpPMAIIUK O Pa3BUTUH OMOTEXHOJIOTHH C
NPUMEHECHHEM TEXHHUECKUX CUCTEM (T10 TPpyTIIam)

JlaGopaTopHnast pabota

[IpakTuueckue 3aHATHSI, B TOM 4YHCIe B (GOpMe MPAKTHIECKON 2/2
MOJITOTOBKH
I13 Nel10  Keiicel Ha aHanmu3 WHGOpPMAIIUKA O PA3BUTHH OMOTEXHOJOTHH C
MPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0 TPYIIIaM)
I13 Nell 3ammTa keiica: nmpeacTaBiIeHUE PE3YIbTATOB PEIICHUS KEHCOB 2/2
(BBICTYIUIEHHUE C IPE3CHTAINEN )
KoHTposibHBIE pabOTHI: *
CamocrosTenbHas paboTa 00y4aronmxcs

JAnddepennupoBaHHbIH 2

3a4yer

BCEI'O: 72
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3. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBbI YYEBHOI'O TIPEJIMETA

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

Peanuzamus nporpammsl rpenMera TpedyeT HaIu4yusl KaOnHeTa OMOJIOTHH.
KommiekT yueOHo-meToanueckoit nokymentanuu. Crienuann3upoBaHHas yueOHas MeOelb: CTOJ MPernoaaBaTess, CTyl
npenoaaBaTesis, CTONbI A CTYJEHTOB, CTYJIbs AJIsl CTYJCHTOB, KJIaCCHasl JJOCKa.

Pabouas ImporpamMma MOKET OBITH pc€ain3oBaHa C IMPHUMCHCHUCM PA3JIMYHBIX O6pa?>OBaTCJII>HBIX TCXHOHOFHﬁ, B TOM 4YHCJIIC C
IMPUMCHCHUEM JUCTAHIIMOHHBIX O6pa?>OBaTCJ'IBHBIX TEXHOJIOTUH U QJICKTPOHHOT'O 06y‘ICHI/I}I.

3.2. UudopmannonHoe odecnevyeHne 00y4YeHms :

nepedyeHb y4deOHBbIX HU3JIaHUM, DJIEKTPOHHBIX W3JAaHUM, SJEKTPOHHBIX W MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM,
ANEKTPOHHO-OMOMUOTEUHBIX CHUCTEM, BEO-CUCTEM JUIsl OpraHU3allud JAUCTAHIIMOHHOTO OOYy4YeHUs U YIpaBIEHUS WM,
UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOJIHUTEIbHbIE HCTOUHUKH.

OCHOBHbBIC HCTOYHHUKHU:

1.buonorus: O6mas ouonorus.10-11 knacest: yueonuk./Kamenckuii A.A., [laceunuk B.B.-7-e u3n., crepeotumn.- M.:
Hpoda, 2019- 368 c.

2.buonorwusi: 10 kmacc: 6a30BbIi YPOBEHB:

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

3.buonorus:11 kiacc: 6a30BbIN ypOBEHB:

VYuebnuk/B.B.ITaceunuk,A.A. KameHckuii-5-e uza., crep.-M.:IIpocsemenue, 2023-272 ¢.2/ieKTpOHHBIE U3IAHUS
(3JIEKTPOHHBIE PeCypPChI):

1. https://resh.edu.ru/subject/lesson/5397/start/283870/ (Poccutickas a1eKTpOHHAs IIKOJIa)
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2. https://resh.edu.ru/subject/lesson/3840/start/163096/
3. https://resh.edu.ru/subject/5/10/ (10 xmacc)
4. https://resh.edu.ru/subject/5/11/ (11 kmacc)

Hudposas odpasosareabnasn cpena CIIO PROFo6pa3oBanmne:

- Kypb6arosa, H. C. O6mas 6uonorus : yueoHoe nocooue st CIIO / H. C. Kyp6artosa, E. A. Koznoa. — Caparos :
Hayunas kaura, 2019. — 159 c¢. — ISBN 978-5-9758-1895-9. — TekcT : a1eKTpOHHBIN // DIEeKTpOHHBIA pecypc IudpoBoi
obpazoBarensHoi cpenpl CIIO PROFo6pazoBanme : [caiit]. — URL: https://profspo.ru/books/87078 (mara obpaiieHus:
01.09.2020). — Pexxum nocTyna: 1isi aBTOPU3HUP. MOJIb30BATENEH

DJIEKTPOHHO-0MOIMOTEYHASI CHCTEeMA:
[PR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucTema 11 OPraHu3aluy TUCTAHIMOHHOTO 00yUYeHHs H YIPABJIeHUS UM:
Cucrema nucranimonnoro ooyuenust OI'AIIOY «AnekceeBckuil koytemx» http://moodle.alcollege.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

Kontposis m omeHka pe3yinbTaTOB OCBOCHHS Y4e€OHOTO MpeAMeTa OCYIIECTBISETCS MpernojaBareiieM B Ipoliecce
MPOBEICHUS TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, TUPPEpeHIIMPOBAHHOIO 3a4€eTa.

DopMbI U METObI
KOHTPOJIS U OLIEHKHU
NMpeAMEeTHBIX
pe3yJibTaToB
o0yueHust

IIpeamMeTHbIe pe3yabTaThI 00y4eHHs
(ocBOeHHBIE YMeHMS], YCBOCHHbIE 3HAHUS), C Y4€TOM JUYHOCTHBIX Pe3yJIbTaTOB

-c()OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS;
(YHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX TPO0IeMm;
-chOPMUPOBAHHOCTh YMEHHUSI  PAaCKpbIBaTh COJEP)KaHHE OCHOBOIIOJATraoIIUX HaGmonenue u onenka
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OMOJIOTUYECKUX TEPMUHOB U MOHSATUMN: )KU3HB, KJIETKA, TKAHb, OpPTaH, OPTaHU3M, BU]I,
MOMYJISAINSI, PKOCUCTEMA, OWoIeHo03, Ouocdepa; metabommsMm (0OOMEH BEIIECTB U
npeBpalieHne JHEpPruM), romeocrtas (caMmoperymsmus), OuocuHTe3 Oelika,
CTPYKTypHasi OpraHu3alMsl JKUBBIX CHCTEM, JHUCKPETHOCTb, CaMOPETYJIALHMS,
CaMOBOCHPOM3BEACHUE  (PEMpOIyKLHUs),  HACIEACTBEHHOCTb,  HW3MEHUYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OpraHU3aIlMS;
-cOPMHUPOBAHHOCTh ~YMEHHUSI PACKpBIBaTh COJAEpP>KaHHWE OCHOBOMOJATraroUINX
OMOJIOTHYECKUX TEOPUM M THUIIOTE3: KIETOYHOH, XPOMOCOMHOM, MYTaIlMOHHOM,
HBOJTFOITMOHHOM, TPOUCXOXKICHUS KU3HHU M YETIOBEKA;

-cOPMHUPOBAHHOCTh YMEHHSI PACKpPHIBATh OCHOBOIIOJIATAIONIAE OUOJIOTHYECKHE
3akoHbI U 3akoHOMepHOCTH (I'. Mennensa, T. Moprana, H.M. BaBunona, O. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl vX NPUMEHUMOCTH K KUBBIM CUCTEMAM;
-IPUOOPETEHNE ONBbITa TMPUMEHEHUS OCHOBHBIX METOJOB HAYyYHOTO ITO3HAHWSI,
MCIIOJIB3yeMbIX B OMOJIOTHU: HAOIIOICHUS U OMMCAHMS JKUBBIX CUCTEM, TIPOIIECCOB U
SABJICHUM; OpraHU3aliy U MPOBEJACHUSI OMOJIOrMYECKOTO YKCIIEPUMEHTA, BBIABUKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKY UCCIENYEMbIMU BETMYMHAMU, O0OBSICHEHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (OPMYJIHMPOBAHUSI BBIBOJIOB C HCIOJIb30BAHUEM
HAyYHBIX MMOHATUNA, TEOPUN U 3aKOHOB;

-c()OpMHUPOBAHHOCTh YMEHUS BBIIEISATH CYLUIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK
IPOKApUOT U AYKAPHUOT; OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHM3MOB, BHUJOB,
OMOreoIeHO30B M JKOCHCTEM; OCOOEHHOCTH MpOLEcCOB OOMEHa BEIIECTB M
MIPEBpAIICHHs] PHEPTUU B KIIETKE, (POTOCMHTE3A, MIIACTUISCKOTO U SHEPTETHUECKOTO
oOMeHa, XEeMOCHWHTE3a, MHUTO03a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTHSI W
Pa3MHOXEHUS, WHIWBHUIYAJIbHOTO Pa3BHUTHs OpraHu3Ma (OHTOTE€He3a), OOphOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHHS, MPHUCIOCOOICHHOCTH
OpraHU3MOB K cpejic OOMTaHUS, BIUSIHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPOTIOTEHHBIX
M3MEHEHUH B DKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPAICHIEC
sHEpruu B buocdepe;

IIPY BBITIOJTHEHUHT
NPAKTHYECKON pabOThI.
[TpoBepka noManrHero
3a/1aHuUs.
TectupoBaHue.

3amura npakTuYecKon
paboThI.

YCTHBIN U
MMHUCbMEHHBIN OIPOC.
g depeHIIMPOBaHHBIN
3a4er.
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-chOPMUPOBAHHOCTh yYMEHHUSA peIlaTh OWOJOTHYECKHE 3aJayd, COCTaBIISTH
TCHOTUITMYECKUE CXEMBbI CKPEIMBAHUS IS Pa3HBIX TUIIOB HACJIEIOBAHUS TTPU3HAKOB
y OPraHM3MOB, COCTAaBJISATh CXEMBI IIEPEHOCA BEIIECTB M DSHEPTHMH B DKOCHUCTEMAax
(1Ienu nMuTaHus, MTUIIEBbIE CeTH)

-c(OpMHPOBAHHOCTh yMEHUH KPUTHYICCKU OIICHHBATH UHOOPMAITHIO
OMOJIOTUYECKOTO  COJEpKaHWs, BKIIOYAIOIIYI0 IICEBJIOHAYYHBIC 3HAHUS U3
pPa3IMYHBIX HMCTOYHHMKOB (CpeIcTBa MacCOBOW MHGOpPMAIMH, HAYYHO-TIONMYJISIPHBIC
MaTepHalIbl); MHTEPIPETHPOBATh STUYSCKUE aCTICKThl COBPEMEHHBIX HCCIICOBAaHUI B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PACCMATPHUBATh TJIO0ATIBHBIE YKOJIOTHYSCKUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO
MTO3UILIHIO;

-chOpPMUPOBAHHOCTh yYMEHHM CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIC
COOOIIICHNST HA OCHOBE OMOJIOTHYECKOW WH(POPMAIMH W3 HECKOIHKUX MCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUMHBIN anmapaT OUOJIOTHI

-IIPUOOPETCHHE ONBITa IMPUMEHCHHUS OCHOBHBIX METOJIOB HAy4YHOI'O ITO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTHH: HAOJIOICHUS U OIMCAHMS KUBBIX CHCTEM, TPOIIECCOB U
SIBJICHH; OpTaHU3alliy U MPOBEJCHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBHIKCHUS
TUIIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIY UCCICTYEMbIMU BeIMIMHAMU, O0BSICHCHHUS
MOJIYYCHHBIX PE3yJIbTATOB M  (OPMYJIMPOBAHUS BBIBOJIOB C HCIIOJIb30BAHHEM
HAyYHBIX IMOHATHH, TCOPUN U 3aKOHOB

-c)OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH ITOJTYYCHHBIC 3HAHHUS Ui OOBSICHCHHS
OMOJIOTHYCCKHX IIPOIECCOB WM SBJICHUM, JJII NPUHATHS MPAKTUUCCKUX PEIICHUN B
ITIOBCEIHEBHON JKM3HH C IENbI0 oOecrnedyeHus: 0e30IaCHOCTH CBOErO 3JI0POBbS U
3I0POBbS OKPYKAIOIIMX JIIOJEH, COOJIOJCHHUS 3J0pOBOro oOpasa KU3HH, HOPM
IPAMOTHOTO TOBEACHUS B OKPYXKAIOIIEH IPUPOJHOM CpeAe; IOHMMaHHe
HEOOXOJMMOCTH  HMCIIOJB30BaHUS  JOCTHDKCHHUH  COBPEMEHHOHM  OHWOJIOTHMH U
OMOTEXHOJIOTHI JIJISl PAIIHOHAILHOTO TTPUPOOTIOIH30BAHUS
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