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1. HIACHHOPT PABOYEM TPOI'PAMMbBI YYEBHON JUCIHUITJINHBI
OV 13 BbuoJaorus

1.1. O6aacTh NpuMeHeHUs padoveil MPorpaMmbl

Pabouast nmporpamma yueOHOM MUCHUILIMHBI SBIISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKM  CHEUUAIUCTOB cpefaHero 3BeHa B cooTBerctBUM ¢ DPI'OC
cnenmansroct 44.02.04 CnienimaabHOE JIOMIKOJIBHOE 00pa30BaHUE

1.2. MecTto yueOHO# qucuuiuiaabl B cTpykrype ITICC3:

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

1.3. Heau wm 3agaum  y4eOHOI AMCHUIUVIMHBI — TpPe0OOBaHUA K
pe3yJIbTaTaM OCBOEHMS y4eOHOM IUCHUIIITUHBI:
Heabio peanuzanuu padoydeil mporpaMMbl SIBJSIETC OCBOCHUE COIEPKAHUS
y4eOHON AUCIUIUTMHBI BHOJOTHS U MOCTIKEHHE O0YUYalOIMUMHUCS Pe3yJIbTaTOB
W3YUYCHHsS] B COOTBETCTBUU C TpeOoBaHUsIMU, ycTaHOBIeHHBIMH DPI'OC COO c
ydeToMm npodeccronanbHoi HanpasiaeHHocTH OT'OC CIIO.

Leau u n1aHUpyeMble Pe3yJbTAaThl 0CBOCHHS THCIIUIIIHHBI:

Heab:  ¢opMupoBaHue y CTYJEHTOB TMPEIACTABICHUA O CTPYKTYpHO-
(GyHKIIMOHATBLHOW OPTaHMU3AIlMU JKUBBIX CHUCTEM pAa3HOTO paHra KaK OCHOBBI
MPUHSTHUS PEIICHUH B OTHOIICHUH 00HEKTOB
3agaun:

1) chopmupoBaTh MOHMMAHHME CTPOCHMS, MHOTO00pa3zus M OCOOEHHOCTEM
KUBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3allMd, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTMUECKUX TPOIECCOB U SBJICHUNA B OKpYXaloulel cpene, IEIOCTHON
HAyYHOW KapTHHBI MHUpPA, B3aUMOCBSI3M M B3aWMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHS OIPEAEIATh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOIUTH
HaAOIIO/IEHUS 32 SKOCHUCTEMaMH JIJIsl BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX
WU3MEHEHUH, HHTePIPETUPOBATH PE3yJIbTaThl HAOIIOICHUH,

3) cdopmMupoBaTh HaBBIKM MPOBEACHUS NPOCTEHIINX OHWOJIOTHYECKUX
HKCMEPUMEHTAJIbHBIX HCCIEAOBAHUNA C COOJIIOJIGHUEM TPaBHJI 0€30MacHOro
oOpareHust ¢ 00beKTaMu U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HCIIOIH30BaTh WHMOOPMAITUIO OMOJIOTHYECKOTO XapaKTepa
U3 Pa3INYHBIX UCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHS  IPOTHO3HPOBATH  IOCIEACTBUS  CBOCH
JESTEIIbHOCTH TI0 OTHOILLIEHHUIO K OKpY’Kalollel cpee, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBATh U COOJIFOAATH MEPhI MPOPUITAKTUKN 3200 I€BaHUH.

6) chopmupoBaTh MOHMMAaHHWE 3HAYUMOCTH JOCTH)KCHHN OHOJIOTHYECKOU
HAyKd ¥ TEXHOJOTHUH B TPAKTHUECKON MEATEIHHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUNA U arpoONOTEXHOJIOTHH.



Ilnanupyemblie pe3yibTaTbl OCBOEHHsI 00111e00Pa30BATEILHON JUCIUILIHHBI
B cooTBeTcTBUU ¢ 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 TPOOIeM;
-cOpMHUPOBAHHOCTh yMEHHUS PACKphIBAaTh COJACpP)KAaHWE OCHOBOTMOJATAIOIINX
OMOJIOTUYECKUX TEPMUHOB U MOHSATUN: )KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BU]I,
IIOIYJISIIUS, DKOCHCTeMa, OWoleHo3, Ouocdepa; meraboims3m (0OMEH BEIISCTB M
MpEeBpalleHre dHEPruu), Tromeocta3 (camoperynsmus), OwocuHTe3  Oernka,
CTPYKTypHasi OpraHu3alusi KUBBIX CHCTE€M, JHUCKPETHOCTh, CaMOpPETYJISIus,
CaMOBOCIIPOM3BEJCHUE  (PEMpOAYKIHUs),  HACJIEACTBEHHOCTb,  H3MEHYHBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAS OpraHU3allus;
-cOPMHUPOBAHHOCTh ~YMEHHUSI  PACKpBhIBaTh COJAEp>KaHWE OCHOBOMOJATraroUINX
OMOJIOTHYECKUX TEOPUM M THUIIOTE3: KIETOYHOH, XPOMOCOMHOM, MYTaIlMOHHOM,
ABOJIIOLIMOHHOM, POUCXO0KICHUS KU3HU U YEIIOBEKA;

-c()OPMHUPOBAHHOCTh YMEHHMsI PACKpPBIBATh OCHOBOIIOJAralIue OUOJOTHYECKHE
3aKkoHbI 1 3akoHoMepHocTU (I'. Mennens, T. Moprana, H.. BaBuiiosa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K JKUBBIM CUCTEMAaM;
-IPUOOPETEHNE ONBbITa MPUMEHEHHUS OCHOBHBIX METOJIOB HAYyYHOTO ITO3HAHWS,
MCIIOJIB3yEMBIX B OMOJIOTHU: HAOIIOICHUS U OMMCAHMS JKUBBIX CHUCTEM, TIPOIIECCOB U
SIBJICHH; OpPTraHU3alliU U MIPOBEJCHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBUIKCHUS
TUTOTE3, BBISBJICHUS 3aBUCUMOCTH MEXKIY UCCIETYEMbIMU BeTMIYMHAMU, O0BSICHCHHUS
MOJIYYCHHBIX PE3yNbTaTOB H  (OPMYJIMPOBAHMS BBIBOJIOB C HCIOJIH30BAHHEM
HAYYHBIX MTOHSITHUMN, TEOPHUM U 3aKOHOB;

-c(OpMHUPOBAHHOCTh YMEHUS BBIIEISATH CYIECTBEHHBIEC MPU3HAKNA BUPYCOB, KJIETOK
IPOKApUOT U 3YKAPUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OMOreoIleHO30B M JKOCHCTEM; OCOOEHHOCTH MpPOIEcCOB OOMEHa BEIIECTB M
IpeBpallleHUs] JHEPTUU B KJIIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U SHEPreTUUECKOro
oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio03a, OIUIOJOTBOPEHUS, pa3BUTUA WU
Pa3MHOXEHUS, WHJMBHUAYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), OOphOBI 3a
CYILIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB K Cpejic OOMTaHUs, BIUSHIS KOMIOHEHTOB YKOCHUCTEM, aHTPOIIOTEHHBIX
M3MEHEHHI B 9KOCUCTEMAX CBOEM MECTHOCTH, KPYTOBOPOTA BEUIECTB U MPEBPALICHUE
sHEpruu B omocdepe;

-chOpPMHUPOBAHHOCThL yMEHUS perniaTh OWOJIOTHMYECKHE 3aJadd, COCTaBIISITH
T€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUA JJIsl PA3HBIX TUIIOB HACJIEIOBaHUS TPU3HAKOB
y OpraHu3MOB, COCTaBJSITb CXEMbl MEPEHOCA BEUIECTB U AHEPIUU B IKOCHUCTEMAX
(enu nuTaHus, TUIIEBBIE CETH)

-c(hOpMHUPOBAHHOCTh YMEHHI KPUTHYECKHU OLICHUBATH uHdOpMaIUIO
OMOJIOTUYECKOTO  COJEpXaHUs, BKIIOYAIONIYI0 [ICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHMKOB (CpencTBa MaccoBOM MHGOpMAILMK, HAYYHO-TIOMYJISIPHbIE
MaTepHalibl); MHTEPIPETUPOBATH ITUYECKUE aCIEKThl COBPEMEHHBIX UCCIIEOBaHUM B
OMONOTUH, MEAUIIMHE, OMOTEXHOJIOTUN; pacCCMaTPUBATh TNI00ATBLHBIE SKOJIOTHUECKHUE
npo0ieMbl COBPEMEHHOCTHU, (OPMHPOBATH MO OTHOILIEHHUIO K HUM COOCTBEHHYIO



MO3ULINIO;
-cOpPMUPOBAHHOCTh YMEHUN CO37aBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE
COOOIIICHNST HA OCHOBE OMOJIOTHYECKOW MH(POPMAIMH W3 HECKOIBKUX MCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapat OMOJIOTHH
-puOOpPETeHNE OMbITa TNPUMEHEHHs] OCHOBHBIX METOJIOB HAYYHOIO IO3HAHMS,
UCIOJIb3YEMBIX B OMOJIOTUU: HAOIIOACHUS U OMUCAHUS KUBBIX CHCTEM, MPOLIECCOB U
SBJICHUM; OpraHu3aliy U MPOBEACHUS OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKIY UCCIENYEMbIMU BETMYMHAMU, O0BSICHEHUS
MOJIyYeHHBIX PE3yJbTaTOB M (POPMYJIMPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM
HAyYHBIX MOHATUNA, TEOPUN U 3aKOHOB
-c()OPMHUPOBAHHOCTh YMEHHUS MNPUMEHSTh MOJTy4YEHHBbIE 3HAHUS Ui OOBIACHEHUS
OMOJIOTUYECKUX MPOLECCOB U SIBICHUM, NJISi MPUHATUS MPAKTUYECKUX PEUICHUN B
MOBCEAHEBHON XU3HHU C LIENbl0 obecreueHus Oe30MacHOCTH CBOETrO 370pPOBbs U
3I0POBbSl  OKPY’KAIOIUX JIIOAEH, COOMIOAEHHUS 3I0pOBOr0 o0Opasa >KM3HHU, HOPM
IPAaMOTHOTO TOBEJIEHUA B OKpYXXalOUIEl NPUPOJHOM cpene; MOHMMaHHUE
HEOOXOJUMOCTH  HWCIOJIb30BaHUS  JOCTHKEHHM COBPEMEHHOW OHOJOTHH H
OMOTEXHOJIOTHI JIsl pAllMOHATIBHOTO MPUPOA0NOIB30BaHNUS

Oo0mue (OK) koMmeTeHIUM, KOTOpPble AKTYAJU3UPYIOTCH NPH H3YYECHUH

y4eOHOM TUCHUIIMHBI:

OK.01 BwiOupatrh crocoObl pemieHust 3ajad MpodecCHOHANTBHON JesATeTbHOCTH

MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK.02 Hcnonb3oBaTh COBpEMEHHBIE CPEACTBA MMOMCKA, aHATU3a U UHTEPIIPETAIIUU

uHpopmaiuu u UHGOPMAIIMOHHBIE TEXHOJOTMU [IJISi BBINOJIHEHUS 3ajad

poecCUOHANIbHOM eI TeIbHOCTH.

OK.04 DddexTriBHO B3aUMOJIEUCTBOBATh M pabOTaTh B KOJUICKTUBE W KOMAaH/IE

OK.050cyuiectBisiTh ~ YCTHYWO WM NHUCBMEHHYIO  KOMMYHHUKAallUKO  Ha

rocyaapcTBeHHOM si3bike Poccuiickoit denepaumuu ¢ ydetom ocoOeHHOCTEH

COLIMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OI1.06 IIposiBAATE TI'pa’kIAHCKO-NATPHUOTUYECKYIO IO3UIUIO, AEMOHCTPUPOBATH

OCO3HAaHHOE T[OBEJICHHE Ha OCHOBE TPAJULHUOHHBIX POCCHUICKHUX JYyXOBHO-

HPaBCTBEHHBIX LEHHOCTEM, B TOM 4YHUCJIE C YYETOM T[apMOHM3aLUU

MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HbIX OTHOIICHUN, MPUMEHSTh CTaHAapThl

AHTUKOPPYIIIMOHHOTO MOBEICHHUS

OK.09 ITonw3oBathcs MpodhecCHOHAIBHOM JOKYMEHTAIMEH Ha TOCY1apCTBEHHOM U

MHOCTPAHHOM $I3bIKaxX

IIpogeccnoHaILHO-OPUEHTHPOBAHHOE COJAEpP:KaHUE IPOCJIEKUBACTCH 4epes
uHTerpanuw OY/. 12 Xumusa u M/AK.02.07 MeTtoanka 03HAKOMJIEHUSI C
OKPY/KAIOLIUM MHPOM JeTell PAHHEro M J0LIKOJIbLHOI0 BO3pacra

1.4. TlnaHumpyeMmble JIMYHOCTHbIE pPe3yJbTaThbl OCBOCHUsI paldouei
NPOrpamMMmsbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpy.Ha,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO0 KOHCTPYKTUBHOTO «IIU(POBOTO
cienay.



JIP 7. Oco3Harolmuii OPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBXAIOMUNA COOCTBEHHYIO M UYXKYI0 YHUKAIHHOCTh B PA3JIMUHBIX CUTYAIUSIX, BO
Bcex (hopMax W BUJAX JEATEILHOCTH.

JIP 9. CoOmromaronuii ¥ MPOMAraHIUPYIOMIMK TpaBWiIa 370pPOBOTO U
6e3omacHoOro o0pas3a KU3HH, CIIOPTA; MPEAYPEKTAONINI JTHO0 TPEOI0ICBAOIITUI
3aBHCHMOCTH OT aJIKOT0Jis, Ta0aKa, MCUXOAKTUBHBIX BEIIECTB, a3aPTHHIX UTP U T.J.
CoxpaHsonMil MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMUTEILHO MEHSIOIIUXCS CUTYaIUSIX.

JIP 10. 3abotsamumiicss 0 3alldTe OKPYXKAKIIEH cpeabl, COOCTBEHHOU H
4y>k0i1 0€30MacHOCTH, B TOM Uuciie U(POBO.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMmbl y4eOHOIro
npeaMera:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOyuaromierocsi — 72 yaca, B TOM YHUCJE:
ayIMTOPHOW ydeOHON paboThl oOywaromierocs 72 4acoB, W3 HHX B (opme
NPaKTUYECKON MOArOTOBKH — 20 4acoOB; B TOM YHUCJE MPAKTUYECKHUX 3aHATUNA — 22
YacoB; CaMOCTOSATEIBHOM y4eOHOW paboThl oOywaromerocs - * 4acos;
KOHCYJIbTAINi — * 4acoB.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bem y4yeOHOM TUCHMIIMHBI M BUAbI Y4e0HOI padoThI

Bua yuyeOHoil padoThI O0bem
4acoB
MaxkcumanbHasi yaeOHAasl HATpy3Ka (Bcero) 72
AyauTopHasi ydeOHass padora (o0si3aTesibHbIe y4deOHbIE
72
3aHATHSA) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOAT0TOBKHU 20
B TOM YUCIIE:
JIEKIIMOHHBIE 3aHATHUS 50
nabopaTopHbIE PabOTHI *
MPAKTUYECKHUE 3AHATHUS 22
KOHTPOJIbHBIE paOOThI 4
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM YHCIIE:
[ToaroToBka cooOmieHMs
CocraBneHue KOHCIIEKTa
KoncynpTanmuu *




IIpomexyTounasi arrecrauusi B popme /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
NPOrpaMmbl
1 2 3 4
Paszgea 1. Kiierka — cTPpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOTO 18/4
Tema 1.1. Coneprxanue yueOHOro MaTepuala, B TOM 4Hcie B popMe MpakTHIeCcKOi 2/0 OK 01, 02, OK 05,
buoJsiorust kKak Hayka. IOJITOTOBKU JIP 4
OO0mas xapakrepuctuka | 1 | CoBpeMeHHBbIE OTpaciu OMOJOTHYECKHX 3HAHUH. CBsI3b OHOJOTHH C 2/2 JIP 7
KU3HH ApyTUMH HayKaMu: OMoxumusi, buodusuka, OnoHuKa, reHoreorpadus
u np. Pomp m Mecro Ouwosmormu B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpa. YPOBHU OpPraHU3ALUM >KUBOW MATEpPUH.
OOmiasi xapakTepUCTUKA OJKU3HHM, CBOWCTBA JKUBBIX CHCTEM.
XHWMHUYECKUH COCTAB KIETOK
JlabopaTopnbie pabOThI
[TpakTUyeckue 3aHATHS, B TOM YUCIE B (OpME MPAKTHUECKON TTOTOTOBKU 0/0
KoHTposapHbIe paboThI
CamocrosTenbHas pabota o0yyaroumxcs *
Tema 1.2. Conepxanue y4eOHOro Marepuaia, B TOM 4Yucie B (opMe MpaKTUYeCKOn 6/2 OK 01, 02, OK 05JIP
CTpyKTYypHO- MOJrOTOBKH 4
(pyskunonanbHas JP 7
OpPraHM3anus KJIETOK
1 | Knerounas teopus (T. IlIsarm, M. Illneiinen, P. Bupxos). OcHOBHbIE 2/0




MOJIOKEHUSI COBPEMEHHON KIJIETOYHOM TEOpUU. THUIBl KIETOYHOH
OpraHu3alyu: IIPOKaPUOTUYECKUI u JYKapUOTHUYECKUM.
OnHOKIETOYHBIE M MHOIOKJIETOYHblE  opraHusmbl. CtpoeHue
IPOKAPUOTUYECKOM KiIeTKH. CTpOEHHE DYKApUOTHUYECKOM KJIETKHU.

Hexknerounsie hopmsbl )Ku3HU (BUPYCHI, OakTeprodarn)

Bupycupie u OakrtepuanbHble 3a0oneBanus. OOIIME NPUHIMIIEI
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS
aHTHOMOTUKOB. [IpeacTaBieHne yCTHBIX COOOIIEHUH ¢ Mpe3eHTanuei,
HNOJArOTOBJIEHHBIX 110 HEPEYHI0O HCTOYHUKOB, PEKOMEHIOBaHHBIX
IpenoaaBaTeieM

2/0

JlaGopaTopHble pabOoThI

[TpakTHyeckue 3aHATHUS, B TOM YUCIE B (pOpME MPAKTUUECKON OJTOTOBKU
I13 Nel M3yueHune cTpOeHUsl PACTUTENbHOM U JKUBOTHOW KIIETKU

2/2

KonTtposbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

OK 01, OK02, OK04,
OK 05
JIP 4
JP 7

Tema 1.3. CTpyKTypHO-
GyHKIHOHATBHBIE
(paxTopsl
HACJIeACTBEHHOCTH

Coneprxanue y4eOHOro mMarepuaia, B TOM 4Yucie B (popMe MpaKTHUYeCKOn
MOJITOTOBKH

4/0

1 | Xpomocomuass teopuss T. Moprana. CrpoeHHE XPOMOCOM.
XpOMOCOMHBIM Ha0Op KJIETOK, 'OMOJOIMYHbIE U HETOMOJIOTUYHBIE
XPOMOCOMBI, TaIUIOWAHBIA M JUIUIOWAHBIN Habop. HykienHOBbIE
kuciotel: JJHK, PHK HaxoxneHue B kiieTke, X CTPOCHHUE U (PYHKITHH.
Marpuunble MpoIecchl B KIETKE: peIuIMKanus, OuocuHTe3 Oenka,
penapanusi. ['eHeTuyecKkuid KoJ M €ro CBOMCTRBA.

2/0

JlaGopaTopHble pabOoThI

[IpakTryeckue 3aHATHSA, B TOM YUCIE B (JOpMe MPAKTUIECKOM MOATOTOBKU
I3 Ne2 Pemenue 3amady  Ha ONpEACNCHUE MOCIEIOBATEIHLHOCTH
HyKJIeOTI/II[OB, AMUHOKHUCIIOT B HOpMe nu B cnyqae NU3MCHCHUS
nocaeaoBareabHOCTH HYyKIeoTu 0B JJHK

2/0

KonTtposbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst

OK 04,0K 05,
JIP 4
JP 7

Tema 1.4.

ConepxkaHue yuyeOHOTO MaTepHaia, B TOM YHcCle B (hopMe MPaKTHIECKOU

2/0

OK 02,0K 03,

10



OO0MeH BelIecTB U OJITOTOBKU JIP 4
npespaiiedue dHeprud B | 1 | [Toustue Meta®oau3M. ACCUMUIALMSA W JIUCCUMUISAINSA — JBE JIP 7
KJIeTKe CTOpOHBI MeTabonm3ma. Tumbl oOMEHa BeIIECTB: aBTOTPOGHBIN U 2/0
rerepoTpoHbIN, a’dpoOHBIH U aHadpoOHBIA. [lmacTuyeckuit oOMEH.
dPortocuHTE3. XEMOCHHTE3
JlabopaTopabie pabOTHI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (DOpME MPaKTUIECKOM MOATOTOBKH
CamocrosrenbHas paboTa 00yJaronuxcs: *
KoHTposibpHbIe paboThI *
*
Tema 1.5. dKusnennblii | Conepxanue yueOHOTO Marepuana, B TOM 4yuciie B (hopMe MpaKTUUECKOM 4/0 OK 04,0K 05,
IHUKJ KJIeTKH. MUTO03. IOJTOTOBKU JIP 4
Meiio3 1 Knerounslii 1uki, ero mnepuoabl. MwuTo3, €ro craaud U 2/0 JIP 7
IIPOUCXOAIINE MTpoLeCChl. bruosnornyeckoe 3HaueHre MUTo3a. Menos
u ero craguu. lloBemenwe xpomocom B Meio3e. KpoccuHrosep.
buosiornueckuii cMbIca Mero3a
JlabopaTopnbie pabOThI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (DOpMe MPaKTUIECKOM MOATOTOBKH
KonTtposnbHble paboTsl: MONEKyISIpHBIA YPOBEHb OpraHU3aIMU KHBOTO 2/0
CamocrosiTenpHas paboTa 00yJaronuxcst *
Paznen 2. Ctpoenne 1 (hyHKIMH OPraHu3Ma 22/2
Tema 2.1. Ctpoenue Conepxanue y4eOHOro Marepuaia, B TOM 4Yucie B (opMe MpaKTHUYeCKOn 2/0 OK 02,0K 05,
OpraHusma IOJITOTOBKU JIP 4
1| Muoroknerounsie opranu3Mbl. B3auMocBSA3b OpraHoB U CHCTEMbI OPTaHOB B 2/0 AP 7
MHOTOKJIETOYHOM OpraHu3Me. ['omeoctas opraHu3ma M ero mnojiuep:kaHue B
polLecce KU3HEACITENbHOCTH
JlaGopaTopHble paboThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (OpME MPAKTHIECKOM MOATOTOBKH 0/0

11



CamocrosTenpHas paboTa 00yJaronuxcst

KonTtposnbHbIe pabOThI

Tema 2.2. Coneprxanue yueOHOro Marepuaia, B TOM 4ucie B (opMe MpaKTUYeCKOn 4/2 OKO01,0K 04,0K
@®opMbl PA3MHOKEHHUS | IOJITOTOBKHU 05,011 06, OK 09
OPraHu3MoB 1 | ®opmbl pa3MHOKeHHMs oOpraHu3moB. becmosioe u monoBoe 4/2 JIP 4

pasmMHo:kenne. Buabl 0Oecmosioro  padmHoxkeHusi. [losoBoe JIP 7
pa3MHOXXeHHE. ['ameToreHes y kuBOTHBIX. CriepMaTOreHe3 U OOT€HE3.
CTpoeHue noJIOBBIX KJIETOK. OMII0J0TBOPEHUE
JTabopatopHasi pabota *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOM MOATOTOBKH 0/0
KonTtposbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 2.3. Conepxanne yuyeOHOTO MaTepHayia, B TOM YHCIe B (hopMe MpaKTHIECKOU 2/0 OK 04,0K 05,
OHnTOrenes pacrenui, IIOATOTOBKH JIP 4
JKMBOTHBIX H Ye10BeKka. | 1 | MHauBuayanpHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €0 CTaJIUU. 2/0 JIP 7
[MoctomOpuonanpHblii  mepuon.  Craguu  MOCTIMOPHOHATBHOTO
pa3BUTHS Y JKUBOTHBIX M yenoBeka. [IpsiMmoe m HempsiMoe pa3BUTHE.
buonoruueckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUM
JlabopaTopubie pabOTHI *
[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOTHI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Tema 2.4. Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCIe B (hopMe MpaKTHIECKOU 4/0 OK 04,0K 05,
3aKkoHOMepHOCTH IIOATOTOBKH JIP 4
HaCJIe0OBAHMUA. 1 OCHOBHBIE TIOHATHUS T€HETUKU. 3AKOHOMEPHOCTH 00pa30BaHMs raMeT. 2/0 JP 7

3akonel I. Mengens (MOHOTHOpHIHOE W TOJMUTHOPUIHOE
CKpenuBanue). BzaumopeiicTBrue reHoB

JlaGopaTopHble pabOThI

12



ITpakTHyeckue 3aHsTHA, B TOM 4UCiIe B (OpME MPAKTUIECKOM MOATOTOBKU
II3Ne 3 Pemenue 3amauy Ha OIpPENEICHHE BEPOSITHOCTH BO3HUKHOBEHHS
HACJIC/ICTBEHHBIX IPU3HAKOB IPU MOHO-, JH-, IOJUTHMOPUIHOM U
AHAJIM3HUPYIOIIEM CKPELIMBAHUM, COCTaBICHHE TIE€HOTUIIMYECKUX CXEM
CKpEUIMBaHUs

2/0

KonTtposnbHble paboTsl Ne

0/0

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 2.5. CuenJjiennoe
HaCJeT0BaHHE
NPU3HAKOB.

Conepxanne yuyeOHOTO MaTepHaia, B TOM YHCle B (hopMe MpaKTHUECKOU
MOATOTOBKH

4/0

1 | 3akonsl T. Moprana. CuerieHHOe HaclieIoBaHUE T€HOB, HAPYIIICHUE
CHCIIJICHUA. HaCJIe,Z[OBaHI/Ie IMPU3HAKOB, CIICIJICHHBIX C ITOJIOM

2/0

JlaGopaTopHble paboThI

ITpakTHyeckue 3aHsATHA, B TOM 4UCiIE B (JOPME MPAKTUIECKOM MOATOTOBKU
I13 Ne4 Pemenue 3amau Ha OIpPENEICHHE BEPOSITHOCTH BO3HUKHOBEHHS
HACJIE/ICTBEHHBIX ~ IPU3HAKOB  IIPU  CLEIJIEHHOM  HaclleJ0BaHUH,
COCTaBJICHHE F€HOTUIINYECKUX CXEM CKPEUIMBaHUS

2/0

OK 04,0K 05,
JIP 4
JP 7

KonTtposbHbIe pabOTHI

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 2.6.
3aKkoHOMepHOCTH
U3MEHYHMBOCTH

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

6/0

1 | U3MeHUYHUBOCTH NPU3HAKOB. BHUIbl K3MEHUUBOCTH: HACIEICTBEHHAS U
HCHACJICACTBCHHAs. 3aKOH TOMOJIOTUYCCKUX pSII[OB B HaCHeﬂCTBeHHOﬁ
n3menurBoctH (H.W. BaBuio). MyranmonHas Teopus
NU3MCHUYHNBOCTHU. BI/II[BI MYTaHI/Iﬁ nu HpI/I‘II/IHBI X BOBHUKHOBCHMH:I.
Kapuortun yenoseka. HacienctBennbie 3a001€BaHUS Y€IOBEKA.
I'ennble 1 XpOMOCOMHBIE 0OJIe3HU YenoBeKa. bonesnu ¢
HACJIEICTBEHHOM MPEIPACIION0KEHHOCThIO. 3HAUEHUE MEIUITUHCKOM
TCHCTUKU B HpGI[OTBpaH_ICHI/II/I 1 JICUCHUU I'CHCTUUCCKUX 32160J'I€B21HPII>1
yeJioBeKa

2/0

OK 04,0K 05,
JIP 4
JP 7
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JlabopaTopHnast pabota

[TpakTryeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TOTOTOBKU
I13 Neo5 Pemrenue 3aad Ha ompeAesieHUE THUNA MyTalldd NpHU Iepenaye
HaCJICACTBCHHBIX HpI/ISHaKOB, COCTaBJICHUEC TCHOTUIINYCCKUX CXEM
CKpENIMBaHUS

2/0

Kontponbabie paboTel: CTpoeHHE ¥ (GYHKIIUN OpraHu3Ma

2/0

CamocrosrenbHas paboTa 00yJaromuxcs

Paznen 3. Teopusi 3BoI0O1IMHA

6/0

Tema 3.1. UcTopus
3BOJIIOIIMOHHOTO YYeHMUSsI.
Muxkpo3Bosaouus

Conepxanue yueOHOro MarepHaia, B TOM 4Yucie B (opMe MpakTHUYeCKOn
MOJITOTOBKH

2/0

1 | [Tepssie sBomonmonnbie konnenuuu (OK.b. Jlamapk, XK.JI. Broddon).
OomouronHass teopus Y. Jlapsuna. CuHTETHYECKas TeOpHs
SBOJTIOIMH U €€ OCHOBHBIC TTOJIOKEHUS.

Mukpospomtonusi.  [lomynauus  kak — dJIeMeHTapHas — €IMHHULA
dBOMIONMH. [ €HeTHMYeCKHe OCHOBBI JBOJIONUHU. JJIEMEHTapHBIC
dakTopsl HBONMIOIKMU. ECTeCTBEHHBIN O0TOOP — HanmpaBsitonuii GakTop
sBoOIHH. Br1ooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIUU

2/0

OK 04,0K 05,
JIP 4
JP 7

JlabopaTopnbie pabOTHI

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

*/*

KonTtposnbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst

Tema 3.2.
Maxkpo3Bosaonusi.
Bo3HukHoBeHUe U

pa3BuTHE )KM3HHU HA
3emuite

Conepxanue yueOHOro mMarepuaia, B TOM 4ucie B (popMe MpaKTHYeCKOn
MOJITOTOBKH

2/0

MakposBontonusg. @opMbl U OCHOBHBIE HAIMPABICHUSI MaKpPO3BOIIOLIUHU
(A.H. CeseprioB). Ilytm pocTtxeHus OHOJIOTHYECKOTO IIporpecca.
Coxpanenne 6nopazHooOpas3us Ha 3emiie.

['unotessl 1 TeOpUM BOZHUKHOBEHUS KNU3HU Ha 3emiie. [losiBneHne nepBbix
KJIETOK ¥ uX d3Boirouus. IIpokapuorsl u sykapuotsl. I[IpoucxoxzacHue
MHOTOKJICTOYHBIX  OpraHu3MoOB. BO3HHKHOBEHHE OCHOBHBIX IIapCTB

2/0

OK 04,0K 05,
JIP 4
JP 7

14



JYKapHOT

*/*
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHs, B TOM YUCIIE B pOpMEe MPAKTHIECKOW MOITOTOBKH 0/0
CamocrosiTenpHast paboTa 00yUJaroXcs:
%k
Tema 3.3. Coneprxanue y4eOHOro Marepuaia, B TOM 4ucie B (popMe MpakTUYeCKOn 2/0 OK 04,0K 05,
IIpoucxoxaenue IMOATOTOBKH 2/0 JIP 4
Yyej0BeKa — aHTpomorenes | 1 | AHTponosnorust — Hayka o yenoBeke. CUCTEMaTUUECKOE TTOJI0KEHHE JIP 7
yenoBeka. CXOJCTBO U OTJIMYMS YeIOBeKa C KUBOTHBIMU. OCHOBHBIE
CTaJUH aHTPOTIOTeHEe3a. DBOJIOIUSI COBPEMEHHOTO YEIOBEKA.
UYenoBeveckue packl U UX €IUHCTBO. BpeMs u myTu pacceneHust
yenoBeka 1o ranere. [IpucrnocobaeHHOCTh YeoBeKa K pa3HbIM
YCIIOBUSIM CPEJIbI
JTaboparopHasi pabota *
[IpakTUyeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU 0/0
KoHTponbHbIe pabOTHI: * OK 04,0K 05,
CamocrosTenpHas paboTa 00yJaronuxcst JIP 4
Pasnea 4. DxoJiorus 20/10 JIP 7, JIP 9, JIP 10
Tema 4.1. Dxonornueckue | Comepxkanue ydeOHOro Marepuasia, B TOM 4ucie B opMe MPaKTHIECKON 2/0
(akTOpHI M CpeAbl JKU3HU | IOATOTOBKU 2/0

1 | Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAsI, HA36MHO-BO3AyIIHAS,
MOYBEHHAs1, BHyTpUOpraHu3MeHHast. ODU3UKO-XUMHUYECKUE
0COOEHHOCTH cpenl oouTanus opranu3MoB. [IpucnocobneHus
OpPraHU3MOB K JKU3HU B pa3HbIX cpenax. [loHsATHE HKOTOrH4ecKoro
daktopa. Knaccuduxanus skonornueckux paktopos. [IpaBuio
muaumyma 1. JInubuxa. 3akon TonepantHoctu B. Illendopaa

JlabopaTopHnast pabota

[TpakTUyeckue 3aHATHS, B TOM YUCIE B (OpME MPAKTHUECKON TOTOTOBKU

KonTtposnbHbIe paboThI:
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CamocrosTenpHas paboTa 00yJaronuxcst

Tema 4.2. Ilonyasiuus,
€c0o001IeCcTBA, DKOCHCTEMBI

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

1 | Oxonornyeckas XxapakTEpUCTHUKA BUJIAa U MOMYJIALUN. DKOJIOTHYECKas
HUILA BU1A. DKOJOTHYECKUE XapaKTEPUCTUKU MOMYJISALMH.
CoobmecTBa u 3xocucTeMbl. buonenos u ero crpykrypa. Csizu
MEXIy OpraHuzMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTBI
HKOCHCTEMBI: POAYLEHTHI, KOHCYMEHTHI, peyLleHTbl. KpyroBopot
BEILIECTB M TOTOK SHEPIUH B 3KocucTeMe. Tpopuueckue ypoBHI

4/0
2/0

OK 04,0K 05,
JIP 4
JIP 7, JIP 9, JIP 10

JlaGopatopHnas pabora

[TpakTHueckue 3aHATHS, B TOM YHCIe B GOpME MPAKTHIECKOH MOTOTOBKH
I13 Ne7 Tpoduueckue nenu u cetd. OCHOBHBIE NOKA3aTEIN SKOCHUCTEMBI.
buomacca m nponykuus. DKOJOTHYECKHE MHPAMUIbI YUCes, OMOMacChl U
sHepruu. [IpaBuiio nmupaMuabl SHEPTUH.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 TEPEHOCY
BEIIIECTBA M SHEPTUH B SKOCUCTEMAX C COCTABJICHUE TPOPHUECKUX LIeNeH u
nupamMu]] OMoMacchl M SHEPTUH

2/0

KoHTposbHbIe pabOTHI:

CamocrosTenpHas paboTa 00yJaronuxcst

Tema 4.3. buocdepa -
rjao0ajJbHast
IKOJIOTHYeCcKas cucTeMa

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

1 | buocdepa — xuBas ob6omouka 3emun. Pazsurue npeacraBieHuit o
ounoctepe B Tpynax B.W. Bepuaackoro. O6mactu 6uochepsl u ee
KOMITOHEHTHI. JKrBoe BemecTBo Onocepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocgepbl. OcoOeHHOCTH
O6uocdepsl Kak TI00aTbHON AKOCUCTEMBI. JIMHaMIYecKoe paBHOBECHE
B Onochepe. KpyroBopoTsl BEMIECTB U OMOTCOXUMHUYECKHE [IUKIIBI.
['106aJIbHBIC PKOJIOTHYECKHUE MTPOOJIEMBI COBPEMEHHOCTH

2/0
2/0

JlabopaTopHnast pabota

[IpakTryeckue 3aHATHS, B TOM YUCIE B (OpMeE MPAKTHUECKON TTOTOTOBKU

OK 04,0K 05,
JIP 4
JIP 7, JIP 9, JIP 10
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KoHTposbHbIC pabOTHI:

CamocrosTenbHas paboTa 00yJaromuxcs
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Tema 4.4. Bausinue Conepxanne ydeOHOTO Marepuajga, B TOM 4ducie B  (opme 4/4 OK 04,0K 05,
AHTPONOreHHBIX (PAKTOPOB | IPAKTUYECKON IOATOTOBKHU JIP 4
Ha Ouocdepy 1 | AHTpOomnoreHHbIe BO3IeHCcTBHS Ha Ouocdepy. 3arpss3HeHUs Kak BH/]I JIP 7, JIP 9, JIP 10
AHTPONIOTEHHOTO BO3JICHCTBUSI. AHTPOIIOTCHHBIE BO3/ICHCTBUS Ha
atmocdepy. Bozaeiicteus Ha ruapochepy. Bo3aeicTeus Ha
autocdepy. AHTPOIIOTeHHBIE BO3/ICHCTBUS HA OMOTHYECKHE
coo0riecTBa. YTiyOJIeHHO U3Y4YalOTCsS OTXO/IbI, CBSI3aHHBIE C
omnpeaeNeHHoN npodeccueit/creruaibHOCTHIO
JlabopaTopHnast pabota *
[IpakTuyeckue 3aHATHSI, B TOM 4HCIe B (opMe NpaKTHUIECKOM 2/2
MOATOTOBKH
I13 Ne8IIpakTuueckoe 3aHATHE « AHTPOIOICHHbIE BO3ACHCTBUS Ha
ounochepy»
I13 Ne9 Ilpaktuueckoe 3ansatue «OTxonpl mpous3BoAcTBa». Ha ocHoBe 2/2
benepanbHOro KiacCU(PHUKAMOHHOTO KaTajlora OTXOJO0B OMNPEIeNATh
KJIacC OMACHOCTH OTXOJOB; arperarHoe COCTOSHUE U (PU3HUECKYIO
dbopmy oTX0H0B, OOpazyroImmxcs Ha paboyeM MecTe / Ha 3Tamax
MIPOU3BO/ICTBA, CBsI3aHHbBIE c OTIpeIeTIeHHOM
npodeccueit/crnennaTbHOCTIO
KoHTposibHBIE pabOTHI: *
CamocrosTenpHas paboTa 00yJaronuxcst
Tema 4.5. Bausinue Conepsxanne yaeOHOTO MaTepualia, B TOM Yuciie B opMe MPAKTUUECKON 8/6 OK 04,0K 05,
COLUATBHO-IKOJOTHYEeCKUX | NOATOTOBKHU JIP 4
¢akTopoB Ha 310pOBbeE 1| 3nopoBbe u ero cocrapjsiomme. PaKTopbl, MOJ0KHUTEILHO U 4/4 JIP 7, JIP 9, JIP 10

YeJI0BCKA

OTPHLATEIbHO BJINSIOIINE HA OPraHu3M desoBeka. [Ipodaema
TEeXHOT€HHBIX BO3/1eiCTBUII HA 310POBbE YeJI0BEKA
(3/1eKTPOMarHUTHBIE 1M0JIs1, OBLITOBASI XUMUS, U30bITOYHBbIE LIYMBI,
paauanms 4 T.1.). ATanTanus OpraHu3Ma 4ejioBeka Kk pakropam
oKpy:kawuen cpeabl. IIpyHIUNbl (hopMHUPOBaAHUA
310poBbecOeperaoniero nopeaenus. Puznyeckasi aAKTMHBHOCTDH U
310poBbe. BuoXxuMHUYecKue aCneKThl PAllHOHAJBLHOI0 MUTAHUS

JlaGopatopHnas pabora
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[IpakTnueckue 3aHATHS, B TOM 4YHCIe B (GOpME MPAKTHIECKON
MOATOTOBKU

T13Ne9

«q)aKTOpBI, MOJIOKUTCIIBHO W OTPULATCIIbHO BJIMAOIINC Ha OpraHU3M
YeJI0BEKay

2/2

KonTponpabie pabotel: TeopeTndeckue acreKThl IKOJIOTHH

2/0

CamocrosTenbHas paboTa 00yJaromuxcs

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE IPUKIATHOTO MOTYJIs1)

Paznen 5. buoJsiorust B ;KU3HHA

4/4

Tema 5.1. Buorexnosornu | Coxepkanue yueOHOTO MaTepHuaia, B TOM 4Hcie B (popMe MpaKTHUECKOM
B KH3HHU KaK10I0 IOATOTOBKH

1| BuorexHoI0THs Kak HayKa u MPOou3BOACTBO. OCHOBHBIC HATIPABIICHUS
COBpPEMEHHOM OnoTexHoaorun. Meroasl 0MoTexXHOIOTHH. OOBEKTHI
OMOTEXHOIOTHH. DTHKA OMOTEXHOJOTUIECKIX U T€HETHIECKHIX
skcriepuMeHToB. [IpaBuia morcka n aHaan3a GMO3KOIOTHIECKOM
uH(pOpMALUY U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-HayuHas
JTuTepaTypa, CpecTBa MaccoBor nH(popmaruu, ceth UHTepHET 1

IpyTHe)

JlabopaTopHnast pabota

[IpakTuyeckue 3aHATHS, B TOM 4YHclIe B (opMe MNpaKTHUECKOH
MTOATOTOBKH

I13 Ne10 TIlIpaBuia moucka u aHajgu3a OMOIKOJIIOTHYECKOH MH(pOpMaUu
U3 pa3MYHBIX HCTOYHHMKOB (Hay4yHas M Yy4yeOHO-Hay4Hasl JIUTeparypa,
cpencTBa mMaccoBoit mH(popmanuu, ceth MHTepHET M Apyrue)Kelicel Ha
aHayn3 MHGOPMALIUK O HAYYHBIX JOCTHXKEHUSX B 00JIACTU I€HETHYECKHUX
TEXHOJIOTUH, KIIETOYHON HH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHH.

I13 Ne 11 3ammTa keiica: nmpeacTaBieHUE Pe3yIbTaTOB PEIICHUS KEHCOB
(BBICTYILJIEHUE C NTPE3ECHTALINEN )

2/2

2/2

KoHTposbHbIC pabOTHI:

OK 04,0K 05,
JIP 4
JIP 7, JIP 9, JIP 10
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CamocrosTenpHas paboTa 00yJaronuxcst *

HuddepennmpoBanHbIi 2/0
3a4ueT

Bcero: 72

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

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

Peanuzanus nporpammsl rpeaMera TpedyeT HaIuyusl KaOnHeTa OMOJIOTHH.
KommiekT yueOHo-mMeToanueckoit nokymentanuu. Crienuaiu3upoBaHHas yueOHast MeOeb: CTOJI PenoaaBaTens, CTy
npenoaaBaTesis, CTONbI A CTYJEHTOB, CTYJIbS JAJIsl CTYJI€HTOB, KJIacCHAsl JJOCKa.

Pabouast mporpaMMa MOXKET OBITH peaii30BaHa C MPUMEHEHHEM Pa3IHYHbIX 0Opa30BaTENIbHBIX TEXHOJOTHH, B TOM YHUCIE C
PUMEHEHUEM JUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHM U AJIEKTPOHHOI'O O0yYEHUS.

3.2. UudopmanmnonHoe odecnievyeHne 00ydeHus :

nepedyeHb y4eOHBbIX HU3JIaHUW, DJIEKTPOHHBIX W3JAaHUM, SJEKTPOHHBIX W WHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM,
ANEKTPOHHO-OMOIMOTEUHBIX CHUCTEM, BEO-CHUCTEM JUIsl OpraHU3allud JAMCTAHIIMOHHOTO OOY4YeHUs U YNpaBICHUA UM,
UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOJIHUTEIbHbIE HCTOUHUKHU.

OCHOBHBIC HCTOYHHUKHU:

1.buonorust: O6mas 6uonorus.10-11 xkmaccer: yueonuk./Kamenckumii A.A., [laceunuk B.B.-7-e uzn., crepeotun.- M.
Hpoda, 2019- 368 c.

2.buonorus: 10 kmacc: 6a30BbIi YPOBEHB:

VYueonnuk/B.B.I[laceunuk,A.A . Kamenckmii-5-¢ u3z., crep.-M.:IIpocsemenne,2023-224 c.
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3.buonorus:11 kinacc: 6a30BbIN ypPOBEHB:

VYuebnuk/B.B.ITaceunnk,A.A.KameHckuii-5-e uza., crep.-M.:IIpocsemenue, 2023-272 ¢.2/1eKTpOHHbIE U3TAHUS
(3JIEKTPOHHBIE PeCypPChI):

1. https://resh.edu.ru/subject/lesson/5397/start/283870/ (Poccuiickast 2IeKTpOHHAS IITKOJIA)
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 odpasoarenbHasn cpeaa CIIO PROFo6pa3oBanmue:

- Kypb6arosa, H. C. O6mias 6uonorus : yueoHoe nocoodue st CIIO / H. C. Kyp6artosa, E. A. Koznoa. — Caparos :
Hayunas kaura, 2019. — 159 c¢. — ISBN 978-5-9758-1895-9. — TekcT : 31eKTpOHHBIN // DIEKTPOHHBIA pecypc IudpoBoi
obpazoBarensHoi cpenpl CIIO PROFo6pazoBanme : [caiit]. — URL: https://profspo.ru/books/87078 (mara obpaiieHus:
01.09.2020). — Pesxum gocTtyna: AJjisi aBTOPU3UP. TOJIH30BaTENICH

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

Be0-cucrema /111 OPraHu3auuy JUCTAHIIMOHHOTO 00y4YeHHs U YIIPABJICHUS UM:
Cucrema nucranimonnoro ooyuenust OI'AIIOY «AnekceeBckuil kostemx» http://moodle.alcollege.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

Kontposis m omeHka pe3yJbTaTOB OCBOEHHS Y4Ye€OHOTO MpeAMeTa OCYIIECTBISIETCS MpernojaBareiieM B Ipollecce
POBEICHUS TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, TUPPEpeHIIMPOBAHHOIO 3a4eTa.

DopMbI U METOAbI

IIpeaMeTHbIE pe3yabTaThl 00y4eHHs KOHTPOJISI M OII€eHKHU
(ocBOEHHBIE YMEHMNSI, yCBOCHHbIE 3HAHUA), C Y4€TOM JUYHOCTHBIX Pe3yJIbTaTOB NnpeIMeTHbIX Pe3yJbTaTOB
00y4eHus

-c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ M POJM OHOJIOTHHM B CHCTEME HAyYHOrO 3HAHUS,
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(GYyHKIIMOHATEHON TPAMOTHOCTH Y€JIOBEKA JIJIsl pEIIeHUs )KU3HEHHBIX MTPOo0IieM;

-copMHPOBaHHOCT, ~ YMEHHSI  pAacKpbhlBaTb  COJEpXAHHWE  OCHOBOIOJATaIOIINX
OHMOJIOTMYECKUX TEPMHHOB WM TIOHSATUH: JXU3Hb, KIIETKA, TKaHb, OpraH, OpPraHU3M, BH]I,
MOMYJISANNS, SKOCHCTeMa, OuoIleHo3, Omochepa; merabonmmsm (0OMEH BEIIECTB U
MpeBpalleHHe HEPIUu), TOMEocTa3 (CaMOperyisius), OHocHuHTe3 Oenka, CTPYKTypHas
OpraHM3alysl *XUBBIX CHCTEM, TUCKPETHOCTh, CaMOPETYJISIMS, CaMOBOCIPOU3BEACHHE

(penponykiusi), HACIEACTBEHHOCTb, HW3MEHYMBOCTb, HHEPrO3aBUCUMOCTh, PpOCT U
pa3BUTHE, YPOBHEBAs OPraHU3ALINS;

-cOPMHUPOBAHHOCTL ~ yYMEHHUSI  pACKpbIBaTb  COJEPKAHME  OCHOBOIIOJIATAOIIUX
OMOJIOTMYECKUX TEOpPUM W THUIOTE3: KJIECTOYHOM, XPOMOCOMHOH, MYTaIlMOHHOM,

ABOJIFOIIMOHHOM, TPOUCXOKACHUS 5KU3HU U YEJIOBEKA;

-c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh OCHOBOIIOJIATAIONINE OWOJIOTUUECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.W. BaBunosa, 2. I'ekkens, ®@. Mroiepa,
K. Bapa), rpanuiibl ©X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

-IpUOOPETEHHE ONbITAa TMPUMEHEHHUS OCHOBHBIX METOJOB HAy4YHOTO TIO3HAHUS,
UCIIOJIB3YEMBIX B OHWOJIOTUM: HAONIONCHHS W OMUCAHUS JKUBBIX CHUCTEM, IMPOIECCOB U
SBJICHWM; OpPTaHW3allUd W TIPOBEICHUS OWOJOTHYECKOTO HKCIICPUMEHTA, BBIIBUIKEHUS
TUTOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCICAYyEMBbIMH BEIMYUHAMH, OOBSICHEHUS
MOJIYYEHHBIX PE3yIbTaTOB M (HOPMYJIUPOBAHUS BBIBOJOB C HCITOJIH30BAHUEM HAYYHBIX
IIOHATHM, TEOPUH U 3AKOHOB;

-cOPMHUPOBAHHOCThL YMEHHUS BBIICIATH CYIIECTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK
IPOKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, BH/IOB,
OMOTEOIIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB 0OMEHA BEIIECTB U MPEBpaICHUS
SHEPruu B KJETKe, (OTOCHHTE3a, IUIACTUYECKOIO U DHEPreTMUecKoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, MEHO03a, OIUIOJIOTBOPEHUS, PA3BUTUA U  Pa3MHOXKEHUS,
WHJVMBHUAYaJIbHOTO PpAa3BUTHSl OpraHu3Ma (OHTOTeHe3a), OOphObl 3a CYIIECTBOBaHME,
€CTEeCTBEHHOTO OTOOpa, BUA000pa30BaHMS, IMPHUCIIOCOOJIEHHOCTH OpPraHW3MOB K CpeJe
oOHTaHUs, BIUSHUS KOMIOHECHTOB SKOCHCTEM, aHTPOIIOTSHHBIX M3MEHEHUH B DKOCHCTEMAaX

HabGmonenne u ouenka mpu
BBITIOJITHCHUH TTPAKTUYECKOU
paboTHI.
IIpoBepka
3a/laHusl.
TectupoBanue.
3ammra
paboThI.
YcTHRIE UM
ompoc.
nddepeHInpOBaHHBIN
3ayer.

JIOMAITHEr O

MIPAKTUYECKOMN

NUCbMEHHBIN
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CBOEI MECTHOCTH, KpyrOBOPOTA BEILIECTB U MPEBpAIeHUE SHEPTUU B Orocdepe;
-cOPMHUPOBAHHOCTh ~ YMEHHMS  peliarb  OWOJOTMYEeCKHMEe  3a/ladyd,  COCTaBIISTH
TCHOTUITMYECKUE CXEMBbI CKPEIIMBAHUS JJISi PAa3HBIX TUIIOB HACIEIOBAHUS MPU3HAKOB Y
OpPraHU3MOB, COCTaBIISITh CXEMbI MEPEHOCA BEIIECTB M 3HEPrUU B HKOCHCTEMax (LIemu
MATAHUS, TTUIIEBHIE CETH )

-cOPMHUPOBAHHOCTh YMEHUU KPUTHUYECKH OICHHBATh HH(POPMAIUIO OHOJIOTHYECKOTO
COJIEp)KaHus, BKIIOYAIOLIYI0 TICEBAOHAYYHbIE€ 3HAHUS U3 PA3IUYHBIX MCTOYHHUKOB
(cpeactBa mMaccoBO#M MH(OPMALIUY, HAYYHO-TIONMYJIIPHBIE MaTEPHUAIIbl); HHTEPIPETUPOBATD
ATUYECKUE  AaCMEKThl  COBPEMEHHBIX  HCCIEAOBAHMM B OWOJOTMM, MEIUIMHE,
OMOTEXHOJIOTHH; paCCMATPUBATh I100aJbHbIE HKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(GbopMHUpPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

-c()OpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOILIEHUS
HAa OCHOBE OMOJOTMYECKOM MH(POPMALMM U3 HECKOJbKMX HMCTOYHUKOB, T'PAMOTHO
MCIOJIb30BATh MOHATUITHBIN anmapat OMoJ0ruu

-puoOpEeTeHNe OMbITa MPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOTO IO3HAHWUSA,
UCIIOJIb3YEMBIX B OWOJIOTUH: HAOMIOACHHUS M OIMCAHUS YKUBBIX CHUCTEM, MPOIECCOB H
SBJICHWI; OpPraHW3allid W TIPOBEICHUS OWOJOTHYECKOTO HKCIIEPUMEHTA, BBIIBUIKEHUS
TUTOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCICAYyEMBbIMH BEIMYUHAMH, OOBSICHEHUS
MOJIYYEHHBIX PE3yIbTaTOB M (HOPMYJIHUPOBAHUS BBIBOJOB C HCIIOJIH30BAHWEM HAYYHBIX
IIOHATHM, TEOPUU U 3aKOHOB

-cOpPMHUPOBAHHOCThL YMEHHUS TPUMEHSTh TMOJMY4YEHHBIE 3HAHHUS JUIsl  OOBSICHEHHS
OMOJIOTUYECKUX TMPOLECCOB U SIBJICHUH, ISl TMPUHATUS TPAKTUYECKUX pElIeHUN B
MOBCETHEBHOM JKU3HU C LIETbI0 0OecreueHrs 0€30MacHOCTH CBOETO 3/I0POBbS U 310POBbs
OKPY’KaIOIUX JIOJeH, CoONoeHns 370pOBOr0 o00pasza >KM3HHU, HOPM T'PaMOTHOTO
MOBEJEHUS B  OKpYXalollled MPUPOJHOM  cpelne; TMOHMMaHHE HEOOXOJIMMOCTH
UCIIOJIb30BAHUSL  JIOCTUKEHUN  COBPEMEHHOM OMOJIOTMM W OWOTEXHOJOTHUH NSt
pPalMOHAIIBHOTO MPUPOJIONOJIb30BAHUS
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