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1.0BIASA XAPAKTEPUCTHUKA PéBO‘IEI?'I IMPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI
«0/1.13 buoJjiorus»

1.1. MecTo AUCHHMILUINHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI:

O6meoOpazoBarenbHas aucuumuiiaa  OJ1.13  buonorust  sBmsieTcss 00s13aTeIbHON  YacThIO
o0mieo0pa3oBareIpbHOr0 MHKIA OOpa3oBarenbHOU mnporpammbl B coorBerctBuu ¢ PI'OC CIIO mo
cueruanpaocty 31.02.01 JIeueGuoE neno.

1.2. Heapb u njiaHUupyeMblie pe3yJibTAThI 0CBOEHUSI TN CHUIJINHBI:

1.2.1. lleau qUCHUILIMHBI

Heab: oBnageHue OOYYAIOMIMMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBLHOW OpraHU3alluu
JKUBBIX CHCTEM PA3HOIO paHra M NMPHOOPETEHHUE YMEHHH HWCIOJb30BaTh 3TH 3HAHMS JUIS T'PAMOTHBIX
JICHCTBHI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI M PEIICHUS PA3THYHBIX )KHU3HEHHBIX MPOOIIEM.

3agaun:

- OCBOGHHE OOYYAIOIIMMHCS CHUCTEMBI 3HAHWA O OHMOJOTMYECKHX TEOPUSX, YUCHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, npaBujax, CITyKaIux OCHOBOI1
ISt dbopmupoBaHus MIpEeACTaBICHUI 0 €CTECTBEHHO-HAay4YHOU KapTHhHE MHpa,

0 METOJlaX HAayYHOTO MO3HAaHWs, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX >KHUBBIX CHUCTEM Pa3HOrO
YPOBHSI OpTaHU3aIINH, BBIAIONINXCS OTKPBITHSIX M COBPEMEHHBIX UCCIICIOBAaHHUSX B OMOJIOTHH;

- dopmupoBaHue y o0yyaroImuxcs II03HABATEJIbHBIX, MHTEJJIEKTYyaJIbHBIX
U TBOPYECKHMX  CIOCOOHOCTEM B  IpolLecce  aHaau3a  JaHHBIX O  MYTSIX  Pa3BUTHUS
B OMOJIOTMM HAyYHBIX B3IJISAOB, WM M MOAXOAOB K H3YUEHHMIO XHMBBIX CHCTEM pPa3HOI'O YPOBHS
OpraHu3aluy;

- CTaHOBJICHHE Yy OOydarouuxcsi oOmield KynbTypbl, (PyHKIHMOHAIbHOM I'PaMOTHOCTH, pa3BUTHE
YMEHUM OOBSICHITH U OLIEHUBATh SIBJICHUS OKPYXKAIOLIET0 MUPa KUBOU MPUPOAbl HA OCHOBAaHUU 3HAHUI U
OIIBITA, MOJYYEHHBIX IIPU U3Y4YE€HUH OHOJIOTHH;

- popMHpoBaHUE y 00YJAIOIUXCS YMEHHI HIUTIOCTPUPOBATH 3HAYCHUE OMOJIOIMYECKUX 3HAHUH B
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKAa, Pa3BUTUH COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOTHIA;

- BOCNHTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM JKUBOW MPUPOJBI,
HEO0OXOIMMOCTH OEpeXHOr0 OTHOIIEHHWS K HeH, COOMIOJEHUS 3TUYECKUX HOPM NpU MPOBEICHHUU
OMOJIOTMYECKUX HCCIIEIOBAHUM;

- OCO3HAaHUE IEHHOCTH OWOJIOTMYECKUX 3HAHWI [JI1 TOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- TpUMEHEHUEe NpUOOpPeTEHHBIX 3HAHUW W yYMEHUMHM B  TOBCEAHEBHOM  JKU3HU
JUI OLIEHKH TOCJIEJCTBUN CBOEH NEATENIbHOCTU MO OTHOUICHHIO K OKpY’Karolle cpesne, COOCTBEHHOMY
310pOBBIO, 000CHOBaHKE U COOJI0IEHNE Mep TTPODHIIaKTHKN 3a00I€BaHUH.

1.2.2. Ilnanupyemble pe3yJbTaTbhl OCBOCHHsSI 00Ie00pa3oBaTeJbHOH JUCHUILVIMHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHMILIMHA UMeeT npu popmupoBanuu u pazsutuu OK 01., OK 02., OK 04.,
OK 07., 0K 09.,TIK 4.2., TIK 6.6.



1.2.2. IlnanupyemMble pe3yabTaThl 0CBOeHHS 0011e00pa3oBaTe/bHON AucHMIIUHBI B c00TBeTcTBHH ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC

COO
Kon n HaumeHoBanmne IL1anupyeMbie pe3yabTaThl OCBOEHHS MPOrPAMMBbI 110 JHCHHILIHHE
popMupyembIx Py 1 5
KOMIIeTeHIHii mue JucuuIMnHaApHbIE

OK 01. BeiOupars JlmuHOCTHBIE pe3ynbTaThl JAOKHBL oTpaxkarb B | [IP6 1. ChopMupoBaHHOCTH 3HAaHMH O MecTeé M POJIM OUOJOTHH

CIOCOOBI pelIeHHs YacTH: TPYJOBOI'O BOCITUTAHHUS: B CHCTEME€ HAy4yHOro 3HaHUs; (QYHKIMOHAIBHON TIpPaMOTHOCTU

3a1a4 - TOTOBHOCTb K TpYyAYy, OCO3HAHHWE IICHHOCTHU | YEJIOBEKa JJIsl peIICHUs KU3HEHHBIX TPOOIIEM.

npodeccnoHanbHOM MacTepcTBa, TPYy10Jito0ue; [IP6 2. CdopMUPOBAHHOCTH YMEHHS PACKPBIBATh COJEpIKAHHE

NesITeNIbHOCTH -  TOTOBHOCTh K  aKTUBHOH  JEATEIbHOCTH | OCHOBOIOJATAIOIINUX OHOJOTMYECKHX TEPMUHOB M MOHSTHUN: KU3Hb,

PUMEHHUTEIHHO TEXHOJIOTUYECKON M COLMAIIbHOW HANpaBICHHOCTH, | KJIETKA, TKaHb, OpTaH, OPraHW3M, BHJI, MOIYJSALUS, SKOCHCTEMA,

K pa3IN4HbIM CIIOCOOHOCTh WHUIIMUPOBATH, IUTAaHUPOBATh | OMOIeHO3, Ouocdepa; metabonu3M (0OMEH BEIIECTB U MpPEBpAICHHE

KOHTEKCTam U CAaMOCTOSITEIILHO BBITIONHATh TAKYIO ICATEIBHOCTD; | SHEPTUH), TroMmeocTad  (caMmoperymsnus), OuocwHTe3  Oelka,
- UHTEpeC K pa3Nu4HbIM cepam NpodecCUOHATBHON | CTPYKTYpHass ~ OpraHM3alus — KUBBIX  CHUCTEM,  JHCKPETHOCTD,
NEeSITeTTLHOCTH. CaMOperyJIsIIus, CaMOBOCIIPOM3BEICHHE (penpoyKims),
MeTtanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh: HACJIEJICTBEHHOCTh, =~ M3MEHYMBOCTb,  JHEPro3aBUCUMOCTb,  POCT
Ornagenue YHHUBEPCAITbHBIMU y4eOHBIMH | ¥ pa3BUTHE, YPOBHEBAsI OPTaHU3AIIHS.
MO3HABATEIILHBIMU JICHCTBUSMU: I[IP6 3. CdopMUPOBAHHOCTH YMEHHUSI pPacKpbIBaTh COJEp)KaHUE
a) 0a30BbIC JOTMYECKUE JICHCTBUS: OCHOBOITOJIATAIONINX OHMOJIOTUYECKUX TEOPHHA M THIIOTE3: KIETOYHOM,
- CaMOCTOSITENTEHO dbopmynupoBaTh U | XpOMOCOMHOHM, MYTallMOHHOM, 3BOJIOIMOHHON, MPOMCXOXKIAECHUSI
aKTyalH3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€ | )KH3HH U YeIOBEKa.
BCECTOPOHHE; I1P6 4. ChopMHPOBaHHOCTh YMEHHSI PacKpbIBaTh OCHOBOIIOJIATAIOIINE
- yCTaHaBIWBaTh  CYIIECTBEHHBIH  TPU3HAK | OMOJIOTHYECKHE 3aKOHBI u 3aKOHOMEPHOCTHU

WIM OCHOBAaHWUS [UIsl CpaBHEHUS, KiIaccCU(PUKAIUU
1 0000I1IeHHS;

- ONpeAensiTh LedH AESTeNbHOCTH,
napaMeprl nu KpI/ITepI/II/I UX OJOCTHUKCHUA,
- BBIABJISITH 3aKOHOMEPHOCTH U TIPOTHBOpPEUHS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTHh KOPPEKTHUBBI B JIESATEIBHOCTh, OIICHUBATH
COOTBCTCTBHejpe3YHBTaTOB OeJIsIM, OHCHHBaTB‘pHCKH
MOCJIEACTBUI I€ITEILHOCTH,

3aJaBaThb

(I'. Mengens, T. Moprana, H.1. BaBunogsa, 3. I'ekkens, ®@. Mromnepa,
K. Bapa), rpanuiibl uX MPUMEHUMOCTH K JKUBBIM CHCTEMaM.

I[IP6 5. IIpmoOpereHue oOmbITa MNPUMEHEHHS OCHOBHBIX METO/IOB
HAay4YHOTO TIO3HAHMsSI, WCIOJIB3YEeMbIX B OHOJIOTHU: HAOII0ICHUS
U OIHCAHUS JKUBBIX CHCTEM, NIPOLIECCOB U SBJIEHUW;, OpraHU3alUU
Y TIPOBEICHHS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHKCHUS TUITOTE3,
BBISIBJIEHUSI 3aBUCUMOCTH MEXJIY HCCIECIYEMBIMH  BEIUYMHAMH,
O0OBSICHEHUS TTOTYYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHUS BHIBOJIOB C
HCIOJIb30BAHUEM HAYUYHBIX MOHITUI, TEOPUN U 3AKOHOB.

! OGmwe pesymbraThl CHOPMYITHPOBAHBI B COOTBETCTBHH C IMYHOCTHBIMH H METANpeMETHEIME pesyiabratamu ®IOC COO, B pOpMHUPOBAHHME KOTOPHIX yIaCTBYeT
o0meobpa3oBaTenbHast JUCIUILUINHA.
2 JlucnurnirHapHble pe3yabTaThl ChOpMYIIMPOBaHbI ¥ IPOHYMEPOBAHbI B COOTBETCTBHHU C TPEOOBAHUSAMH K IIPEIMETHBIM pe3ysbTatam 6azoBoro yposus (IIP6) ®I'OC COO (IIpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 1.).




0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJAJETh HaBBIKAMU Y4eOHO-HCCIICI0BATEIbCKOM
U MIPOCKTHOU JICATEIIbHOCTH, HABBIKAMHU Pa3pelICHUS
npo0Jem;

- BBIABIATH  NPUYHUHHO-CJCICTBCHHBIC  CBS3U
U aKTyaJM3UpOBaTh 3ajJayy, BBIIBUTATh THIIOTE3Y
€¢  PpCUICHHS,  HAXOAUTh  apryMEHThl  JUIs
JIOKA3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3aJaBaTh
napamMeTphl U KPUTEPUHU PEIICHUS;

- QHAJIM3HPOBATh IOJYYCHHBIC B XOJE pEIICHHUS
3aa4d  Pe3ysbTaThl, KPUTHUYCCKH OICHUBATH HX
JIOCTOBEPHOCTh, IIPOTHO3MPOBaTh H3MECHECHHE B
HOBBIX YCJIOBHUSX;

pa3pabaThiBaTh IJIAH PEIICHUS TPOOIEMbI C YYETOM
aHam3a UMCIOIIUXCSI MaTepHaTbHBIX u
HEMaTepHUaIbHBIX PECYpPCOB;

-- yMeTh TEPEHOCUTHh 3HAHHUS B IO3HABATEIBHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- yMeTb MHTETpUpOBaThb 3HAHHUA U3 PaA3HBIX
HpPEIMETHBIX 00JIacTel;
- BbI/IBUTaTh HOBBIE ujieu, npeaaraTh

OPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

I[IP6 6. CdopMHUPOBAHHOCTb YMEHHS BBIICNATH CYIIECCTBEHHBIC
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT; OJHOKJIETOUYHBIX
U MHOTOKJIETOYHBIX  OpraHMU3MOB,  BHJOB,  OHOTeOLIEHO30B
U DKOCHUCTEM; OCOOCHHOCTHM  IMpoOLeccoB  oOMEHa  BELIECTB
U TIPEeBpAIleHUs] PHEPruu B KJETKe, (POTOCHMHTE3a, IIIACTUYECKOTO U
SHEPreTHYeckoro  oOMeHa,  XEeMOCHMHTEe3a, MHUTO03a,  Meio3a,
OIJIOJIOTBOPEHHSI, PA3BUTHUS U PA3MHOXKCHHS, HHIUBUAYAIHLHOTO
pasBuTUsl opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAHHE,
€CTeCTBEHHOTO 0TOOpa, BHJ000pa3oBaHUs, MNPUCIOCOOICHHOCTH
OpPraHM3MOB K Cpele OOUTaHHs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOE MECTHOCTH,
KpYroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brochepe.

[1P6 7. CpopmMHupOoBaHHOCTH YMEHMSI IPUMEHSTDH MOJTYYEHHbIE 3HAHUSA
Uis  OOBSICHEHHsS] ~ OMOJOTMYECKHX  MPOIECCOB U SIBJICHMIA,
JUIs TIPUHATHA TIPAKTUYECKUX PEUICHHH B TOBCEAHEBHOW KHU3HH
C 1enplo oOecrieueHus: OE30MACHOCTH CBOErO 3JI0POBBS U 3I0POBBS
OKPY>KaIOIUX JIFOJICH, COONIOACHUSI 370POBOTO 00pasza KU3HH, HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYyXKawlled NpUPOIHON  cpene;
MMOHUMaHHe HEOO0X0IUMOCTH WCTIOJIH30BAHUS TOCTHKEHUH
COBPEMEHHOM OHMONOTMM M OMOTEXHOJOTMH M PpalOHAJIBHOTO
MIPUPOIOTIOITB30BAHHS.

ITP6 8. ChopMupoBaHHOCTH YMEHHUS peliaTh OMOJOTHYECKHE 3aqauH,
COCTABIISATh TEHOTUTTUYECKHE CXEMBI CKPEITUBAHMS IS Pa3HBIX THUIIOB
HacJeI0BaHMs MPU3HAKOB y OPraHU3MOB, COCTaBIISITh CXEMbI ITEPEHOCa
BEIIECTB ¥ SHEPTHH B IKOCUCTEMaX (IIeTH MTUTAHUS, TUIIEBBIE CETH).
IMP6 9. CdopMupoBaHHOCT YMEHMH KpPUTHUYECKH OLIEHHBATh
uHpOpMAIMIO  OMOJOTMYECKOTO  COJCpXKAaHWSA,  BKIFOYAOIIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpEeICTBa
MacCOBOM uH(popMaluuy, Hay4HO-TIONYJIIPHbIE MaTepuabl);
MHTEPIPETUPOBATh ITHUECKHE ACHEKThl COBPEMEHHBIX HCCIICIOBAHUIM
B OMOJIOTHH, MEIUITMHE, OMOTEXHOJIOTHH; pacCMaTpHUBaTh TJIOOAIbHBIC
9KOJIOTHYECKUE poOIeMbI COBPEMEHHOCTH, ¢dbopmupoBath
0 OTHOIIIEHHUIO K HUM COOCTBEHHYIO TTO3HIIHIO.

I[MP6 10. CdopmMupoBaHHOCTH YMEHHUN CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE OHOJOTHYECKOM
nH(pOpPMAIlMM U3 HECKOJIbKUX HMCTOYHHKOB, I'PAaMOTHO HCIOJIb30BATh




MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. Mcnonws3oBaTh
COBpPEMEHHBIC
CpeAcTBa MOUCKa,
aHamM3a

Y MHTEPIIPEeTaluN
nHpopmauu

1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

JIM4yHOCTHBIE PE3YyIbTAThl  JOJIZKHBI
YaCTU: HCHHOCTU HAYYHOTI'O ITIO3HAHUS:

OoTpakaTb B

-chopmMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKM U OOILECTBEHHOM IPAKTUKH,

OCHOBaHHOTO

Ha JIMAJIOTe KYyJIbTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJHUKYJIBTYPHOM MHpE.
MeranpenmeTHbIe pe3ynbTaThl JOKHBI OTPAXKATh:
OBnanenue YHHUBEpPCAIbHBIMU y4eOHBIMU
IIO3HABATEIbHBIMU JICHCTBUSMU:

B) pabota ¢ napopmarmeii:

- BIAJICTh HABBIKAMH IIOJIy4CHUS HWH(POpMAIUU
U3 HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATH TOUCK, aHAIN3, CHCTEMAaTHU3AIUIO

U MHTEPIPETAUI0 HHOOPMAIMH Pa3JIMYHBIX BHIOB
u (opm mpeacraBieHus;

- Cco3JaBaTh TEKCTHl B pa3lMYHBIX (opmartax c
y4eToM Ha3Ha4eHUs WHPOpPMAIMd M  IIEJIEeBOH

ayIuTOpUM,  BBIOMpas  ONTHUMalbHYI0  (GopMy
IIPEJICTaBICHHUS
U BU3yallU3allly;
- OLICHMBAaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTb

uH(poOpMalliK, €€ COOTBETCTBUE
MOpaJIbHO-ITUYECKHUM HOpMaM;

- HCIIOJIb30BATh CpeICTBAa MH(OPMALIMOHHBIX

U KOMMYHMKAIIMOHHBIX TEXHOJOTMH B pELICHUU

MpaBOBbIM H

I[MP6 1. CdopmupoBaHHOCTH 3HAHUH O MecTe M pOJIU OUONOTHH
B CHCTEME HAY4YHOTO 3HaHUs; (YHKIHMOHAIBLHOW TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

I1P6 7. ChopMUpOBaHHOCTh YMEHHSI TIPUMEHSThH MOJyYCHHbBIC 3HAHHS
s OOBSICHEHHsT  OMOJIOTMYECKMX  MpPOLECCOB M SIBJICHUH,
JUIE TIPUHSTHS TPAKTHYECKUX PEIICHWH B TIOBCEJHEBHOW JKU3HU
C meibio obecrieueHus 0E€30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYKaIOIIUX JIIOJIEH, COOIOCHUsT 3I0POBOTO 00pa3a >KU3HU, HOPM
IpaMOTHOTO TIOBEACHUS B  OKpPYKAaIOUICW TMPUPOJHOH  Cpeje;
OHUMaHHE HE00X0AMMOCTH UCTIOJIb30BaHUS JOCTYOKEHUH
COBPEMCHHOW OHOJIOTUM H OHOTEXHOJOTHMH I  PaIllOHAIBHOTO
PUPOIONOIB30BAHUS.

I[MP6 10. CdopmMupoBaHHOCTH YMEHHUU CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBbIE M YCTHBIE COOOLIEHMS Ha OCHOBE OMOJIOrMYECKON
UHPOPMALIUU U3 HECKOJBKUX HMCTOYHHKOB, T'PAMOTHO HCIOJIb30BaTh
HNOHSTUHHBIN anmnapar OMoJI0ruu

KOTHUTHUBHBIX, KOMMYHHUKaTHUBHBIX "
OpPraHU3allMOHHBIX  3a7ad  C  COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHMKH O€30MacHOCTH,
THUTHEHBI,  PeCcypcocOepekeHHsl,  MPaBOBBIX U
STHYECKMX  HOPM, HOpM  HHGOPMalMOHHON
0e30macHOCTH
OK 04. DddexTuBHO JlmuHOCTHBIE pe3yabTaThl JOJKHBI oTpaxaTrb B | [IP6 5. IlpuoOpereHne omnbiTa NPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMOJIENICTBOBATh

4JaCTHU: TCHHOCTHU HAYYHOI'O0 IO3HAHUWA: OCO3HAHUC

HAaYYHOT'O IMO3HAHH, UCTIOJIb3YCMBIX B OHOJIOTHH: HaGHIOIIeHI/IH
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U paboTarth B
KOJUIEKTUBE U KOMaH[e

LIEHHOCTU HAay4YHOH JESITENbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IMPOEKTHYKD U HCCIEAOBATENbCKYIO
JEeSATENIbHOCTh MHMBUYalIbHO U B TPYIIIIE.
MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazneHne yHMBEpPCAIbHBIMA KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIIbHOCTD:

- TOHMMaTh M MCHOJIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU pabOThI;

- TIpPUHUMATh LEJIW COBMECTHOW JIESITEIIbHOCTH,
OpraHM30BBIBATH U  KOOPJAMHUPOBATH JAEUCTBUS
0 €€ JOCTHKEHUIO: COCTaBJATh IUJIaH JCHCTBUU,
pacopeneniaTb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CYyXJaTh pe3ybTaThl COBMECTHO PabOTHI.
OBnazneHrne  yHHUBEpPCAIbHBIMU  PETYISATUBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI M APIYMEHTHl APYTHX JIOACH
IIPU aHAJIM3€E PE3YNbTAaTOB AEATEIbHOCTH;

- IPYU3HABATh CBOE MIPABO U MPABO APYTUX JIHOIEH

Ha OIIMOKMU;

- pa3BHBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYTOro 4ejoBeKa

YU ONHUCAHUSl XUBBIX CHUCTEM, IPOLIECCOB W SIBIICHUM; OpraHU3aluu
U TIpOBEJCHUS] OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUS THUIIOTES,
BBISIBIICHUSI 3aBUCHMOCTH MEXJY HCCIEIYEeMbIMU  BEJIIMYMHAMU,
00BsICHEHUS MOJTy4YEHHBIX pe3yJIbTaToOB
1 (HOPMYIHUPOBAHUS BBIBOJIOB C HCIOJIH30BAHUEM HAYYHBIX MOHSATHA,
TEOpPU U 3aKOHOB

OK 07.
CoelicTBOBaTh
COXPaHEHUIO
OKpY>KaroIlen Cpebl,
pecypcocOepeReHuIo,
MIPUMEHSATH 3HAHUS
00 U3MEHEHUU
KJINMaTa, MPUHITATIBI
OepexKIMBOTO
MIPOU3BO/JICTBA,

3P PEeKTUBHO
JIECTBOBATH

B UPE3BbIYANHBIX

JIMYHOCTHBIE pe3yibTaTbl JOJDKHBI OTpPaAXKaTb B
HacCTH: 9KOJOTHYECKOTIO BOCIIUTAHHA: -
C(l)OpMI/IpOBaHHOCTB 3KOJOTHYECKOM KYJIbTYPHI,

[IOHUMAHNE BIIMSHUSA COLMAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHOU U COLUAIBHOU
Cpelbl,  OCO3HaHHe  TJI00alIbHOIO  Xapakrepa
HKOJIOTHYECKUX MPobIIeMm;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI

B OKpYXalolled cpeiec Ha OCHOBE 3HAHUA LeIel
YCTOWUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

- aKTUBHOE HEMNPUATHE ENCTBUI, IPUHOCSIINUX BpPEX
OKpYKarollei cpeje;

- YMEHHME TMPOTHO3MPOBaTh HEOJIAromnpHsTHHIC

I[IP6 5. IIpmoOpereHue oOmbITa NPUMEHEHHS OCHOBHBIX METO/IOB
HAay4yHOTO TIO3HAHUS, WCIOJIB3YEeMbIX B OWOJIOTHH: HAOIIOACHHUS
U OTIHMCaHUS )KUBBIX CUCTEM, MPOIIECCOB U SIBICHUI; OpraHU3aI[ul

Y TIPOBEJCHHS OMOJIOTHIECKOTO YKCIIEPUMEHTA, BBIIBHIKCHHSI THIIOTE3,
BBISIBJICHHSI 3aBHCHUMOCTH MEXKJIY HCCIEIyeMbIMH BEITUYHMHAMH,
00BICHEHHS MOJTy4EHHBIX pe3yIbTaTOB
1 (HOPMYIHUPOBAHUS BBIBOJIOB C HCIOJIH30BAHUEM HAYYHBIX MOHSITHM,
TEOPUH U 3aKOHOB.

I[MP6 6. CdopMHUPOBAaHHOCT, YMEHHUS BBIICISTH CYIIECTBEHHBIC
MIPU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOT U DYKAPHOT; OTHOKICTOUHBIX

31 MHOTOKJIETOYHBIX OpPTaHHU3MOB, BHJIOB, OHOT€OIICHO30B
U DKOCHUCTEM; OCOOEHHOCTH  TPOIECCOB  OOMEHa  BEIIECTB
Y TpEBpalleHUsi SHEPrUU B KIETKe, (DOTOCHHTE3a, TMIACTHYECKOTO
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CUTYaLUsAX HKOJIOTHYECKUE TIOCIEACTBHS MPEANPHUHUMACMBIX | U DHEPreTHYECKOro oOMeHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
NEeNCTBH, MPeI0TBpAIaTh UX; OIUIOIOTBOPEHUS, PAa3BUTHUSI M PA3MHOXKEHHUS, WHAMBHIYaJIbHOTO
- pacuIpeHHe OmbITa JEATEILHOCTH SKOJOTMUYECKOW | pa3BUTUsI oOpraHu3Ma (OHTOreHes3a), OOprOBI 3a CYIIECTBOBAHHE,
HAIPaBJIEHHOCTH. €CTeCTBEHHOTO0  OTOOpa, BUA000pa3oBaHUs, MPHUCIOCOOICHHOCTH
MeTtanpeameTHble pe3yiabTaThl 10JKHBI OTPaXaTh: OpPraHuU3MOB K cpelne OOMTaHus, BJIUSHHUS KOMIIOHEHTOB IKOCHUCTEM,
OBnazneHve yHHBEPCaJIbHBIMU KOMMYHUKATHBHBIMH | aHTPOIIOI€HHBIX M3MEHEHUHN B AIKOCHCTEMAaX CBOEH MECTHOCTH,
JNENCTBUSAMU: KpYroBOpOTa BEIIECTB U MPEeBpallleHUe SHEPTHH B buocdepe.
0) coBMeCTHasl eI TeIbHOCTD: I1P6 7. CpopMHupoBaHHOCTH YMEHHSI IPUMEHSTH MOJTYYCHHbIE 3HAHUA
- TOHMMaTh M HUCHOJb30BATh NPEUMYIIECTBA | A  OOBSICHEHUS  OWMOJIOTMYECKHX  TPOIECCOB U SBICHHIH,
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI; JUISL TIPUHATHUST TMPAKTUYECKUX PELUICHUH B MOBCEIHEBHON >KWU3HU
- TNPUHAMATh IEJIH COBMECTHOW JESTEIbHOCTH, | C LENbI0 obecredueHus: 0e30MacHOCTH CBOETO 370POBbS U 3I0POBBS
OpPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS OKpPYKAIOIIUX JIOACH, COOM0IEHUsT 310pOBOTO 00pa3a »KU3HU, HOPM
M0 €€ JOCTH)KEHHUIO: COCTaBJISITh IUIAH JACHCTBUH, | TPAMOTHOTO TOBEAEHUS B  OKPYXKAIOUIEH MPUPOJHOM  Cpene;
pacnpenensiTh pojad C Y4eTOM MHEHUN yYaCTHHKOB | TOHUMaHUE HE00XO0IMMOCTH UCIIONIb30BaHUS JOCTUKEHUM
00CyX1aTh pe3yJabTaThl COBMECTHOM paOOTHI COBPEMEHHON OHOJIOTMM W OWMOTEXHOJOTHUW [JIsi PAIMOHAIBHOTO

IPUPOJIONOTB30BAHUS

[IK 4.2. - 3HaTh nH(OPMAaITMOHHBIE TEXHOJIOTHH, | -IPOBOJIUTH PabOTy IO peaju3aluy Mporpamm 370pOBOTO o0pasza Ku

[TpoBoauTH OpraHU3allMOHHbIE (HOPMBI U  METOJBI 1O | 3HU, B TOM YHUCJIE MPOrpaMMbl CHIDKEHHUS MOTPEOJICHHS AIKOTONs H

CaHUTApHO- dbopMUpOBaHHIO  370pOBOrO0  o0paza  JKM3HM | Tabaka, IpeaynpexIeHus U 0OpbObl C HEMEIUIIMHCKUM MOTpeOIeHrEM

TUTUEHUYECKOE HAceJICHUs, B TOM YMCJIE IPOrpPaMMbl CHW)XEHMS | HAPKOTHUECKHUX CPEICTB U IICUXOTPOIHBIX BELIECTB;

IIPOCBEIICHUE Beca, MOTpebsieHHs  ajkoroias M Tabaka, | - MPOBOAUTH MHIAUBUAYaAIbHbIE (TPYIIIOBbIE) Oeceabl ¢ HACEIEHUEM B

HACEJICHNUS; OpeaynpexaeHuss U OopbObl € HEMETUIMHCKUM | MOJb3y 3/J0pOBOro obOpas3a >KM3HM, MO BOIPOCAM JMYHOM THUTHMEHBI,
noTpedieHueM HapKOTUYECKUX CpEICTB U | TUTUEHBl TpyJa U OTAbIXa, 3/0pOBOT0 MHUTAaHUS, [0 YPOBHIO
IICUXOTPOIHBIX BEILECTB; (¢u3n4ecKkoil akTUBHOCTH, OTKa3y OT KypeHHUs Tabaka M MmoTpeOieHus
— PpPEeKOMEHJAlMM IO BOMNpPOCAM JMYHON THUTHEHBI, | aJIKOroJis, MepaM NpOoPUIAKTUKY IPEJOTBPATUMBIX O0JIE3HEH;
KOHTpalleNui,  3J0poBOro  obpaza  KH3HH,
poQUIaKTUKE 3a00JIEBaAHMII.

I1K.6.6 — TPHUMEHATH B paboTe MH(POPMAITMOHHBIE CUCTEMBI | — TIOPSIOK  paboThl B M HMH(OPMAIMOHHBIX CcHCTEMax B cdepe

Hcnonb3oBath B cdepe 3apaBoOXpaHEHUS U UHGOPMALMOHHO- | 3APAaBOOXPAHEHUS U HH(DOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHONW CETH

MEIULIMHCKUE TEJIEKOMMYHUKALMOHHYIO ceThb «IHTepHETY. «HTepHeT;

nH(pOpMaIMOHHBIE — MeTOABl 3amuThl uWHpOpMaruu mpu pabore B WHPOPMAIMOHHO-

CUCTEMBI U TEJIEKOMMYHUKaLMOHHOM ceTH «HTepHeT».

MH(OPMAaLIMOHHO-

TENIEKOMMYHUKAIUOHH

yto ceTb «IHTEpHETY B
pabore;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATLIIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Buna yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeJIbHOM MPOrpaMMbI 00111€00Pa30BaATEIbLHOM 162
AUCHHUILINHBI
B T. 4..
OcHoBHOe cojiep:KaHue 120
TEOpeTUIeCcKoe 00ydeHne 80
MPAKTUYECKHE U T1a00paTOPHBIC 3aHSITHSI, 40
B T.4. KOHTPOJIbHBIC pa6OTBI
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHNe (COAepKaHue 24
NPHUKJIAAHOI0 MOJIYJIs)
B T.4.:
TEOpeTU4ecKoe o0yueHue 8
IPaKTHIECKOe 00yUeHHE 14
1abopaTOPHBIE 3aHATHS 2
Koncyabranumn 12
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6




2.2. TemaTnuyecKkuii MJIaH U coJep:kaHue o01meoopasoBaTeabHol qucunauubl 0/[.13. «buonoeusy

HaumeHnoBanue Coaeprxanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | @opmMupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOLYJIb (IPU HAJTHYHMH) 4acoB | KOMIIETEHIUHN
1 2 3 4

Pa3nea 1. Kierka — cTpyKTYPHO-()YHKIIMOHAJILHAS eIMHHUIIA }KMBOI'0 48 OK 01
Tema 1.1. Copep:kanue y4eOHOIro MaTepuaa 2 OK 02
buonozua kaxk nayka | 1. Buonorus xak Hayka. 2 OK 04

2. CBs3b OMOJIOTHH C IPYTHUMHU HayKaMH: OMOXuUMHusA, Onodusnka, OMOHUKA, reHoreorpadus u ap. OK 07

3. Ponb u mecto Guosoruu B (GOpMUPOBAHUN COBPEMEHHON HaYy4YHOM KapTHHBI MUpA. IIK 6.6

4. 3nayeHne OMOIOTUIECKUX 3HAHUH.

5. Uctopus 6uonoruu. Mictopudeckast CBSI3b OHMOJIOTHH W MEIUIIHHEI.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
Oowan 1. PaznooGpa3zue 6mocuctem. 2 OK 02
XapakmepucmuKka 2. Opranu3zanusi OMOJIOTHYECKUX CUCTEM. OK 04
HCUIHU 3. VYpoBHHM opraHuzanuu OHOCHCTEM: MOJICKYJISAPHO-TEHETHUECKUH, OpPraHOMIHO-KIETOYHBIMH, OK 07

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTreoeHOTHYECKU), OMOC(hEPHBIH. 11K 6.6

4. Hayku, usyyaromiyie 61ojiornyeckue 00beKThl Ha pa3HbIX YPOBHSAX OpraHU3alMU KU3HU.

5. O0w1ast xapakTepUCTHKA KU3HU, CBOMCTBA )KUBBIX CHCTEM.
Tema 1.3. Coaepxkanue yueOHOIro MaTepuaJa 2 OK 01
Buonozuuecku 1. Xummnueckuii cocTaB KJIETKH. 2 OK 02
eaxcnoie xumuueckue | 2. Heopranuyeckue BeIlecTBa KJIETKU, X OMOJIOTHYECKas pOJIb. OK 04
coeouHeHnus. 3. Bona: ctpoenue, cBOMCTBa, OMOJIOTMYECKOE 3HAUCHHE. OK 07
Heopzanuueckue 4. MuHepabHbI€ BEIeCTBa, OMOJIOTHYECKOE 3HaYCHHUE. 1K 6.6
seujecmea
Tema 1.4. Coaepxanue yueOHOro MaTepuaa 4 OK 01
buonozuuecku 3. Opranndeckue BeIlecTBa KIETKH. 2 OK 02
6aJcHble XUmuieckue |4, buonornueckue mnommMmepbl. benku. Ctpykrypa m (yHKIuM OenKOBOH MoJeKyabl. DepMeHTHI, OK 04
coeounenus. NPUHLAN UX I[eﬁCTBHH. OK 07
Opzanuueckue 5. YrneBonpl. buonornveckne GyHKIMM YTIIEBOIOB. 11K 6.6
eewecmea 6. Jlunuaer. O6uwmii man crpoenus. ['uapodunsHo-runpodoOHbIe cBoiicTBa. Kinaccupukarus TunmioB.

7. buonornyeckue ¢ynkuuu nunuaoB. AT®. Crpoenue monekyinsl AT®. buonornyeckue ¢yHkuun

ATD

B ToM 4nc/ie NpaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA 2
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IIpakTuyeckoe 3ansatue Nel Ponb 6enkos, yenego0o8 u iHcupos 6 opeauusme uenoseka. Bumamunoi. 2

Onpeoenenue sumamuna C 6 npooykmax numanusi. I uopogunvrno-euopogoodbHuvle ceolicmea 1unuoos

- U3y4eHHe PO OEJIKOB B OPraHU3ME YEJIOBEKa;

- U3y4YEHHE POJIHU YIJIEBOJOB B OpraHU3MeE YEJI0BEKa;

- U3y4€HHE POJIM KHUPOB B OPraHU3ME YEJIOBEKa;

- U3y4Y€HUE BUTAMUHOB, OHOJOTMYECKH aKTHBHBIX JO0OABOK, UX 3HAYCHHE B KH3HU OpraHU3Ma 4ellOBeKa,

TUII0- U aBUTAMUHO3bI X MOCIIEACTBHUS;

- TPEJCTABJICHUE YCTHBIX COOOIICHUN C TPE3CHTAllMed MO OJAHOW W3 MPEUIOKCHHBIX TeM: «benkuy,

«JIummunpy, «YraeBoas», «ATDy», «Butamunsl rpynsl By, «KupopacTBopuMbie BATAMUHBI) U JP.

- TOJATrOTOBKA BapHaHTOB OIbITa IO ompeneneHuto ButamuHa C, HaOmIoneHHEe 3a KayeCTBEHHBIMHU

pEaKUUIMU;

- 3a1oJTHEHNE paboyeil TabaHIbl, MHTepIpeTaIys HaOII0AaeMBbIX SIBICHUH, (HOpMYIHpPOBaHNE BHIBOJIOB,;

- IOJITOTOBKA BApMAHTOB OIbITA, HAOII0A€HNE U3MEHEHUS! pACTBOPUMOCTH JIMIIU/IOB;

- 3ar0JIHeHue pabouel TabauIbl, UHTEPIIPETALUs HA0JII01aeMBbIX SIBJICHUH, (OPMYIHpPOBaHUE BHIBOIOB.
Tema 1.5 Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
CmpykmypHho- 1. [luTonorus Kak HayKa. 3HAUEHHUE [IUTOJIOTUU JJISl pa3BUTHS OMOJIOTUN U TIO3HAHUS TPUPOJIBI. 2 OK 02
dynukyuonanvnan 2. Ucropus nurtonoruu. Knerounas teopus (T. lIBann, M. [lneiinen, P. Bupxos). OK 04
opzanuzayun Kiemok. | 3. OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH. OK 07
Ilpokapuomuueckasn 4.Meronpl LWTOJIOTUH: MHUKPOCKOIHUS, XpoMaTorpadus, 3eKTpodope3, METOJ MEYEHBIX aTOMOB, I1K 6.6
K1emka. muddepeHranbHOe HEHTPUYTUPOBaHNE, KYIbTypa KIETOK.
Jykapuomuueckan 5. Tunbl KIETOK: 3yKapuOTHYeCcKasi U MPOKapuOTHYECKas.
Kilemka 6. CTpoeHne NPOKAPUOTUYECKON KIIETKH.

7. OcoOEHHOCTH CTPOEHUS TeTePOTPO(HOI U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK. .
Tema 1.6 Coaepsxanue yueOHOro MaTepuaa 2
Cmpoenue 1. Ctpoenue 3ykapuoTHYECKON KIIETKH. 2 OK 01
IYKAPUOMUYECKOU 2. CtpoeHue mia3MaTHUeCKoW MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTHUYECKylH0 MeMOpaHy: OK 02
KJlemKu. MMACCUBHBIA U AKTUBHBIN. OK 04
IIhasmamuueckan 3. DHAOIMTO3: TUHOLMTO3, ParouuTo3. DK30LUUTO3. OK 07
memopana. 4. O6omnouka WM KieTtouHas cteHka. CTpyKTypa U GyHKIIMH KJIETOUYHOM CTEHKH pacTeHUi, TpuooB I1IK 6.6
Humonnasma. 5. Muromnasma. I{luro3oms. [luTockener.
Tema 1.7 Conep:kanue y4eOHOIro MaTepuaa 8
Cmpoenue 1. OnHomemOpaHHbBIE OpraHOWAbI KIETKH: sHiorua3Mmaruueckas cetb (DIIC), anmapar ['ombmxu, 2 OK 01
IYKAPUOMUYECKOU JIM30COMBI, MTEPOKCUCOMBI, BaKyOJIH PAacTUTEIbHBIX KJeTOK. CTpoeHrne M (QyHKIUU OJHOMEMOpPaHHBIX OK 02
Kknemku. Opzanouowl. | opranouioB kietku. Kierounsiit cok. Typrop. OK 04
Aopo. 2. [TomyaBTOHOMHBIE OPTaHOMIBI KJIETKW: MUTOXOHIPUH, TUTACTH/IBI. OK 07

3. Buzpl mnacTu: XJI0pOIIacThbl, XpOMOIUIACTHI, JISHKOIIIACTBI, UX CTPOCHUE U (DYHKIIHH. 1K 6.6
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4. HemeMOpaHHBIE OPraHOUABI KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN 1eHTp. OpraHousl
JBYDKEHUS: pECHUUKHU U KTyTUKH. CTpoeHHe U (PyHKIIMM HEeMEMOPaHHBIX OPraHOUI0B KIETKU
5. SlnepHblil anmapaT KJIETKH, CTPOCHHE U (PYHKITUH.

B Tom uncie NMPAKTUICCKUX U ﬂaﬁopaTopnblx 3aHATHIl

(o]

IIpakTuyeckoe 3ansaTue Ne 2 Cmpoenue 3yKapuomuyeckou Kiemxu

- pabota ¢ MyJsDKOM 1 TabimiaMu «CTpOCHHE SyKapUOTHIECKON KICTKU;

- BBIIIOJIHEHUE PA3HOYPOBHEBBIX TECTOBBIX 33JaHUII;

IIpakTuuyeckoe 3ansitue Ne 3 Cpasnumenvhas Xapaxmepucmuxa KiemoK pACmeHUl, HCUBOMHbIX,
2pub0s

- U3y4YCHHE OCOOEHHOCTHU KIIETOK PACTeHHI, )KUBOTHBIX, TPUOOB;

- 3anoJHeHue Tabnuibl «CpaBHUTENbHAS XapaKTePUCTUKA KJIETOK PACTEHUM, )KUBOTHBIX, TPHOOB)»

- BBITMIOJTHEHUE TECTOBBIX 3aJJaHUM 10 TEME.

JlabopaTopuasi padora Nel Cmpoenue sykapuomuyeckou Kiemku. Kiemounvle exnoueHus.
IIponuyaemocmo membpanvl

- U3y4YEeHHE KJIETOK PaCTEHUH, )KUBOTHBIX, TPUOOB;

- U3YYEHHE KJIETOYHBIX BKJIIFOUCHUN: KpaxMall, KApOTUHOUIBI U .

- IpUOOpETeHNE OMbITa MPUMEHEHHS] TEXHUKA MUKPOCKOIMPOBAHUS MPU BBIOJIHEHUU JTa00PATOPHBIX
pabor;

- IOJITOTOBKA MUKPOIPENapaToB, HAOMIOACHNE C TIOMOIIBI0 MUKPOCKOIIA, BBISIBICHHE PA3IUYUI MEKIY
M3y4aeMbIMU 00BEKTaMH, HHTEPIIPETAIMs HaOIIOJaEMBIX SBJICHUM, POPMYIUpPOBAaHNE BHIBOJOB

- WU3YYHUTh MPOIECCHI: MIIA3MOJU3, AEIIa3MOIN3;

- IPUOOPETEHUE OMBITA MPUMEHEHHS TEXHUKA MUKPOCKOTHPOBAHUS TIPU BHITIOJIHEHUH JIA0OPAaTOPHBIX
pa0or;

- TIOATOTOBKAa MUKPOMPENapaToB, HAOIIOIEHUE C TTIOMOIIbI0 MUKPOCKOTIA, BBISIBJICHUE PA3IMYUN MEXKTY
M3y4aeMbIMU 00bEKTaMH, HHTEpIpeTaIys HaOII0AaeMbIX IBIEHUH, (OPMYyITUPOBaHNE BHIBOJIOB

Tema 1.8
Cmpykmypno-
dynkyuonanvnovie
dhaxkmoput
Hacneocmeennocmu

ConepxaHue y4eGHOro MaTepuaJjia

o

1. CtpoeHue XpoMocoM.

2. XpOMOCOMHBII HA0Op KJIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TATUTOHTHBIN
JTUTUTONTHBIN Ha0OpP.

3. Hyxnennossie kucnotel. JJHK n PHK.

4. CtpoeHHe HyKJIEMHOBBIX KUCIIOT. HyKIeoTH IbI.

5. KommiemenTapubie a3oTucteie ocHoBanus. [Ipasuno Yapradda.

6. Ctpyxrypa IHK — nBoitHast cniupans. Mecrtonaxoxaenue u ouonorndeckue gpynkuuu JJHK. JTHK-
JKCIIEPTH3A.

7. Bunet PHK. @yuaxiuun PHK B kietke.

N

B TOM uynciie NPaKTHYECKUX U JTA00PATOPHBIX 3aHATHI

OK 01
OK 02
OK 04
OK 07
I1IK 6.6
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IIpakTuyeckoe 3ausitue Ned Pewenue 3a0au na onpedeneHue nocie008amenbHOCmu HyK1eomuoos 2

- 3anostHeHHe Tabauiel «CpaBHuTenbHas xapakrepuctuka JJHK u PHKy;

- pellIeHre 3a7]a4 Ha OIPEIEICHHUE M10CIE]0BATEIbHOCTH HYKJIEOTH/I0B;

- pereHue 3a1a4 Ha npaBwio Yapradoda;

- BBITNIOJIHEHUE TECTOBBIX 33JaHUH.
Tema 1.9 Coaeprxanue yueOHOIro MaTepuaJa 6 OK 01
Ilpoueccot 1. Marpuunsiii cunte3 JJHK — perummkanus. [punmuns! perummkanuu JJHK. Mexanusm peruivkanuu 2 OK 02
mampuunozo cunmesa | JJHK. Penapanus JAHK (mopemnexatuBHas, noctperuiekaTuBHas). Peakiuu MaTpu4yHOrO CHHTE3a. OK 04

[TpuHIUTT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO CUHTE3A. OK 07

2. IHK u renbl. ['eHeTHYECKUI KOJI, €TO CBOMCTBA. IIK 6.6

3. Tpanckpunius — maTpuunbiii cuate3 PHK.

4. Tpancnsus u e€ sTanbl. Y cIoBus OnocuHTe3a Oernka.

5. Ctpoenue T-PHK u xonupoBaHre aMUHOKHCIIOT.

6. Pons pubocom B OnocuHTE3€E OEIKa.

B TOM uynciie NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4

IIpakTuyeckoe 3ansaTue NedS Peuwenue 3a0au Ha onpeodenieHue nociedo8amenrbHOCmu AMUHOKUCIOM 8 2

Monekyne benka

- OBJIaJICHUE HaBbIKaMH padOThI ¢ TaOJUIEH TeHETUUYECKOIO KOa,

- peleHue 3aja4y Ha OMOCHHTE3 Oernka;

- BBITIOJTHEHUE TECTOBBIX 33JaHUH.

IIpakTnueckoe 3ausaTue Ne6 Peuenue 3a0au Ha onpedenienue noCie008amenbHOCMU AMUHOKUCTIOM 8

MoTleKyie benka 8 cayuae usmeHeHus nocieoosamenvhocmu Hykneomuoos [J{HK 2

- peleHue 3a7ay Ha M3MEHEeHHe Mocie10BaTenbHOCT HykiIeoTuaoB JJHK;

- pelIeHue CUTYAIIMOHHBIX 3aJJaHui 110 OMOCHHTE3Y OelKa.
Tema 1.10 Coaepsxanue y4eOHOro MaTepuaa 2 OK 01
Hexnemounvie ¢popmur | 1. Bupycel — HekJIeTOUHbIE ()OPMBI )KU3HH U OOJIMTaTHBIC TTAPA3UTHI. 2 OK 02
HCUZHU 2. CTpoeHHe IPOCTHIX U CI0XKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHO(aros. OK 04

3. XKusnennsni mukn JJHK-conepkamux Bupycos, PHK-conepxamix Bupycos, 6akreprodaros. OK 07

4. BUY, renaTut 4eaoBeKa. IIK 4.2

5. baktepuu. OOuias xapaktepuctuka. [lonsarue mramm. I1K 6.6

6. Bupycol 1 6akTepun: CX0JCTBA U Pa3IHyusl.

7. IIpUHIMITEI HCTIOJTB30BAHMS JICKAPCTBEHHBIX BEIIECTB, 0COOCHHOCTH IMPHUMEHEHHS aHTHONOTHKOB.

8. BupycHble u 0akTepuanbHble 3a00JIeBaHMUS.
Tema 1.11 Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Oomen eewpecme u | 1. AccuMuIAIUS U AUCCUMUIISIIIAS — JIBE CTOPOHBI METab0IM3Ma. 2 OK 02
npeepauienue Inepeuu | 2. Tunsl 0OMEeHa BEMIECTB: aBTOTPODHBIN U TeTepOTPOdHBIN, adpOOHBIN U aHAYPOOHBIH. OK 04
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6 Kllemke. 3. DHepreTudeckoe obecriedeHne KieTku: npespamieHrne ATO B 0OMEHHBIX MpoIieccax. OK 07
Iuepzemuueckuii 4. ®epMeHTaTUBHBIN XapaKTep peakiHii KIETOYHOro MeTadoaIu3Ma K 1.1
o0men 1K 3.2
Tema 1.12 Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
Oomen eewpecme u | 1. IlepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KIICTKE. 2 OK 02
npesepawienue 3nepeuu | 2. [Inacruueckuit ooMeH. DoTocuHTE3. XEMOCHHTES. OK 04
6 Kjlemke. 3. AnadpoOHbIi 3HepreTuueckuid oOMeH. AHa’poOHble OpraHu3Mbl. bpokenue, aBTOTPO(MHBIN U OK 07
IThacmuueckuit 00men | reTepoTpOGHBINA TUIT TUTAHUS. 1K 6.6

4. AHaspoOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTHH.

5. Drarmbl SHEepreTudeckoro ooMena. [ mukonus. buonornueckoe OkucIeHNe, NN KIETOYHOE JIbIXaHUe
Tema 1.13 Coaep:xanue y4eOHOro MaTepHuaJia 8 OK 01
Kuznennwrit yuxn 1. KiteTouHbIi LUK, €r0 MEPUOIbl U PETYIISALIHS. 2 OK 02
knemku. Mumos. 2. I[Tepnoap! naTEpdha3bl X OCOOCHHOCTH. OK 04
Meiio3 3. AuddhepeHumanys KIETKH U apecT KJICTOYHOTO IIHUKJIIA. OK 07

4. llenenue kieTku — MuTOo3. CTaguu MUTO3a U MPOUCXOMAAIIHE Mpolecchl. KapuokuHe3 U IUTOKUHES. 1K 6.6

buonornueckoe 3Ha4eHNE MUTO3A.

5. Meiio3 — peaykuuoHHoe JeneHue kieTkd. Cragum Mmeiioza. Meiio3 — oOCHOBa TOJOBOTO

pasmHoxeHus. IloBenenne xpomocoMm B Meino3e. Kpoccunrosep. buonornueckuid CMbICI Meio3a.

DddexTr Meiio3a. Melio3 B )KH3HEHHOM ITUKJIE OPraHU3MOB

B ToM yHc/ie MPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 6

IIpakTuueckoe 3ansaTue Ne 7 Mumo3s: cmaouu, buonozuueckoe 3HaveHue 2

- pabora ¢ Tabnuieit «Murto3»;

- u3y4enue (a3, OMOIOTHYECKOTo 3HAUCHUSI MUTO34;

- pelIeHrne MPAKTHKO-OPHUEHTUPOBAHHBIX 33JJaHUH 110 TEME.

IIpakTuueckoe 3ansaTue Ne 8 Meiio3z: cmaduu, buonozuveckoe 3HaveHue 2

- pabora ¢ Tabnuieit «Meio3»;

- u3y4enue (a3, OMOIOTUYECKOr0 3HAUCHHUS Meii03a;

- pelIeHre MPAKTHKO-OPHEHTUPOBAHHBIX 33JJAHUH 110 TEME.

IIpakTuueckoe 3ansitue NeQ Kouwmponvnas paboma no paszoeny «Kiemka — cmpykmypho- 2

@DYHKYUOHANbHAS eOUHUYA HCUBO2O0 »

- peleHre pa3HOYPOBHEBBIX TECTOBBIX 3a/IaHUM;

- pelIeHrne MPAKTHKO-OPHEHTUPOBAHHBIX 3aJJaHUH 110 pa3Jieny.
Pazgen 2. Ctpoenne u GyHKIMH OPraHu3Ma 44 2 cemecmp
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Cmpoenue opcanuszma | 1. OnHOKIETOYHBIC OpraHu3Mbl. KoJIOHHAIBHBIC OpraHu3Mbl. MHOTOKJICTOYHBIC OPTaHU3MBI. 2 OK 02

2. B3aumMocBs3b yacTeil MHOTOKJIETOUHOTO Opranu3Ma. OyHKIus. OK 04

16




3. OpraHsl ¥ CHCTEMBbI OPTaHOB. ATIIIapaThl OPraHoB. OK 07

4. TkaHu pacTE€HUN U )KUBOTHBIX. K 1.1

5. 'omeocras opranunsmMa u ero nojjiepxKaHue B MPOIECCe KUZHEACSITEIbHOCTH. K 3.2
Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01
Cmpoenue opzanuszma. | lpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPIKAHNE TEOPETHIECKOr0 00y eHHsI 2 OK 02
Yenosex 1. ®yHKIMOHATBHAS CHCTEMA OPTAHOB. 2 OK 04

2. TkaHH YesloBeKa. OK 07

3. Oprassl ¥ CHCTEMBI OPTaHOB YEJIOBEKA. [IK 4.2

4. 3Ha4yeHue ONopkl, ABWKEHUS, TUTAHUS, JbIXaHUs, TPAHCIIOPTA BELIECTB, BIJEICHMS], 3aIlIUThI. 11K 6.6

5. 3HauEHHUE NPOSIBICHUS Pa3ApaXMMOCTU U PEryIsIUU

B TOM unciie NPAKTHYECKUX U JJA00PATOPHBIX 3aHATHI 2

IpakTuyeckoe 3ansaTue NelO Teopus rnounanvho-cenekmuenozco ummynumema I1. Opruxa, U.H. 2

Meunuxosa. Ungekyuonnvle 3a601e6aHUs U INUOEMUSL

- U3y4YEHHE TEOPUHU KIIOHAJIbHO-CEIeKTUBHOro uMMmyHuTeta [1. Dpnuxa, 1.1. Meunukosa;

- U3y4eHUEe MOHATUN MHPEKIIMOHHbIE 3a00JI€BaHUS U SMIUIEMHUS;

- IPEJCTABIIEHUE YCTHBIX COOOIIEHUI C Mpe3eHTaluel 1o oJHoM u3 TeM (1o BbIOOpPY): «BaxHeilmue

SMMIEMHUM B HCTOpPUM 4YejoBedecTBa», «Bakumuamus Kak npouiIakTHKa HMH(EKIHOHHBIX

3a00JIeBaHUI».
Tema 2.3 Coaepsxanue yueOHOro MaTepuaa 2 OK 01
Dopmut 1. ®opmbl pa3sMHOXKEHHUS OPraHU3MOB. becronioe 1 MonoBoe pa3MHOXKEHHUE. 1 OK 02
Pazmuodcenus 2. Buzpl G6ecriosioro pasMHOXKEHHUsS: IPOCTOE JEJCHHE HaJlBO€, MOYKOBAHUE, Pa3MHOXKEHUE CIIOpaMH, OK 04
Op2anu3moe BEreTaTUBHOE Pa3MHOXKEHUE, (pparMeHTalus, KIOHHPOBAHUE. OK 07

3. IlonoBoe pa3sMHOXKEHUE. 1K 6.6

4. ®opMbl pa3MHOKEHUN y PACTEHUH U KUBOTHBIX.

B ToM 4mnciie npoeccnoHaIBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE 1

1. Pa3MHOXXEHUE YeNoBeKa.

2. BiusHue ynotpeGieHust aakoross, Tabaka, HAPKOTHYECKUX BEIECTB HA PENPOJTYKTHBHOE 3/10pPOBbE

YeJI0BEKa.
Tema 2.4 Coaepxanue yueOHOIro MaTepuaa 2 OK 01
Onmocenes 1. l'ametorenes y »kMBOTHBIX. CriepMaTOreHe3 M OOTCHE3. 1 OK 02
HCUGOMHBIX U 2. CTpoeHHe TOJIOBBIX KIETOK. OK 04
uenoeexka 3. OmnonorBopenue.ITapTeHoreHes. OK 07

4. DOwmb6puonanbHoe pasutue. Craauu 5>MOpHOTreHe3a HSMOpPUOHATBHOE pPAa3BUTHUE JKUBOTHBIX. 1K 6.6

DOMmOpuorenes (Ha MpuUMepe JaHLETHUKA).

B ToM unciie npodeccHoOHATIBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue 1

1.OMOproHanbHOE pa3BUTHE YenoBeka. [IpoBU30pHbIE OpraHbl.
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2. TepaTtoreHnnsle (akTOphl, MX BIMSHUE HA SMOPHUOTeHe3 YeIOBEKa.

Tema 2.5 Coaeprxanue yueOHOIro MaTepuaJa 2
Ilocmamobpuonansnoe | 1. Poct u pa3BUTHE KUBOTHBIX. 2 OK 01
paseumue 2. TloctaomOpuonanbHbiii nepuoa. IIpsmoe u Hempsimoe pasutue. PasButue ¢ meramopdo3om y OK 02
0€CIO3BOHOUYHBIX U IIO3BOHOYHBIX KMBOTHBIX. OK 04
3. Ctaguu mOCTIMOPUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M YEJIOBEKA. OK 07
4. Tlepuoabpl OHTOTEHE3a YEIIOBEKA. [1IK 4.2
5. buonoruueckoe crapeHue u CMEPTh. I1IK 6.6
6. ['epoHTONOTHSI.
Tema 2.6 Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
Onmoczenes pacmenuit | 1. 'ameTodut u ciopodur. 2 OK 02
2. Pa3MHOXeHHE U pa3BUTHE BOJIOPOCIICH. OK 04
3. PasMHOXEHHUE M pa3BUTHE CIIOPOBBIX PACTEHUH. OK 07
4. Pa3MHOXEHHUE U pa3BUTUE CEMEHHBIX PAaCTEHUH. 1K 6.6
5. Pocr. [lepuosbl oHTOreHe3a pacTeHui
Tema 2.7 Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
OcHogenvie nonamus 1. 'eneTuka Kak Hayka O HacJIeICTBEHHOCTH U U3MEHUMBOCTH OPraHU3MOB. 2 OK 02
2eHemuKu 2. OCHOBHBIC TECHETHYECKHE NOHATHS W CHUMBONBL. ['eH. ['eHoTun. DeHOTHI. AJIEIBHBIC TEHBI. OK 04
AnbTepHaTUBHbIE PU3HAKU. JIOMMHAHTHBIA U PELECCUBHBIM MpU3HAKU. [ 'OMO3UTOTa M reTepo3urora. OK 07
UYucras aunus. ['ubpuasl. [IK 6.6
3. OcHOBHBIE METOJbl TE€HETUKU: THUOPUIOIOIMYECKHM, IUTOreHEeTHYECKHH, OMOXHMHUYECKUH, '
TeHEeaJOTUYECKHI, MONYISIIMOHHO-CTATUCTUYECKUH U Ap.
Tema 2.8 Coaeprxanue yueOHOro MaTepuaa 2
3akonomeprnocmu 1. 3akoHOMepHOCTH 00pa30BaHMs raMeT. 2 OK 01
HACNe006anuUsL. 2. 3akonsl . Mennens: MonorubpunHoe ckpemuBanue. [IpaBuino JAOMHUHHpOBaHUS. 3aKoH OK 02
Monozcuopuonoe €IMHO00pa3us MepBOro NOKOJIEHUS. 3aKOH PACIIETIIICHNs IPU3HAKOB. OK 04
CKpewjuganue 3. Llutosnornyeckre OCHOBHI MOHOTHOPHUTHOTO CKPELIHBAHHUS. OK 07
4. 'unore3a YMCTOTHI TaMET. I1IK 6.6
5. AHanIM3UpYIOIee CKpeIIMBaHue.
Tema 2.9 Coaeprxanue yueOHOro MaTepuaa 4 OK 01
3akonomeprnocmu 4. lurubpuHoe cKpelnrBaHe. 3aKOH He3aBUCUMOI0 HaclleJJOBaHUsI TPU3HAKOB. 2 OK 02
HACe006aHUsL. 5. [lonurudpuiHoe HacIe10BaHUE U €r0 3aKOHOMEPHOCTH OK 04
Juzubpuonoe, B TOM uYHc/Ie NPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI 2 OK 07
nonuzubpuonoe IIpodecconaILHO-OPHEHTHPOBAHHOE COAEPIKAHME: 2 TIK 6.6
CKpeuiuearnue IIpakTnuyeckoe 3anatue Ne 11 Pewenue 3a0au na onpedenenue 6eposmHOCMU B03HUKHOBEHUS

HACIeOCMBEHHbIX NPU3HAKOB ) YenloseKa
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- pellleHne 3a1a4 Ha OIIPEIEICHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACIIEACTBEHHBIX TPU3HAKOB

P MOHOTUOPUIHOM CKpPELIMBAHUU, COCTABICHNE T'€HOTUIIMYECKUX CXEM CKpeIIMBaHMs (Ha mpumepe
HACJIEICTBEHHBIX IIPU3HAKOB, [1ATOJIOTUH YEJIOBEKA);

- pelleHre 3a7a4 Ha OIpe/ieJIeHIe BEPOSITHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX TPU3HAKOB

npu AUTHOPUIHOM CKpEIIMBAHUHM, COCTABICHHWE TCHOTHIIMYECKHX CXEeM CKpeluBaHMsA (Ha mpumepe
HACJIEICTBEHHBIX MPU3HAKOB, IATOJOTUH YeJIOBEKa);

- pellieHne 3a7a4 Ha OIPEIEICHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB

IpU TMOJUTHOPUAHOM M AHAIM3UPYIOIIEM CKpEIIMBAaHUM, COCTaBJICHHE T'€HOTUIUYECKHX CXEM
CKpeIlMBaHU (Ha IPUMEpPE HACJIEICTBEHHBIX IPU3HAKOB, 1ATOJOTUM YEJIOBEKA).

Tema 2.10 Coaep:xkaHue yueOHOro MaTepuaja 4 OK 01
B3aumooeiicmeue 1. 'eHOTHII KaK LEJIOCTHAS CUCTEMA. 2 OK 02
2eH06 2. MHOXecTBeHHOE JieiicTBre TeHoB. [TnefioTpornus. MHOKECTBEHHBIN aJIJICITU3M. OK 04
3. BzaumopeiictBue amienbHbIX reHoB. KogoMuHupoBanue. OK 07
4. Bzaumo ielicTBue HeajuienbHbIX reHoB. KommuieMenTapHocTs. Dnucras. [lonumepust. 1K 6.6
B TOM uynciie NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 2
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlePKAHHE 2
IIpakTuueckoe 3ausaTue Ne 12 Pewenue 3a0au na 83aumooelicmsue 2eH08
- pemieHHe 3a7ad Ha OIpPENEeICHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX MPU3HAKOB IPH
pa3NUYHBIX TUIAX B3aUMOJICHCTBHS TI'€HOB, COCTABJIEHHE TCHOTHIIMYECKMX CXE€M CKpelUBaHMs (Ha
pUMepe HACIIEICTBEHHBIX MTPU3HAKOB, TIATOJIOTHI YEIIOBEKa).
Tema 2.11 Coaepxanue y4eOHOro MaTepuaa 4 OK 01
Cyennennoe 1.3akonbl T. Moprana. CuerieHHOe HacleJOBaHHWE T'€HOB, HapyIIEHHE CLEIUIEHHs. XPOMOCOMHAs OK 02
Hacneooeéanue TEOpHsl HACJIEACTBEHHOCTH. OK 04
NPU3HAKOG 2. T'enernueckoe KapTHpPOBaHHE XpOMOCOM. VIcronb30BaHME KpPOCCHHTOBEpA MJISi COCTABIICHUS OK 07
TE€HETUYECKUX KapT XpOMOCOM 1K 6.6
B ToM 4Hciie IPAaKTHYECKUX H JIA00PATOPHBIX 3aHATHH 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHME: 2
Ipakruyeckoe 3ansiTue Ne 13 Pewenue 3a0au na cyenieHnoe Hac1e0o8anue NPU3HaKos
- peleHHe 3a7ay Ha OIpeesieHHe BEPOSATHOCTH BO3HMKHOBEHHMS HACIE/CTBEHHBIX MPU3HAKOB IPH
CIICTIJICHHOM HACIICIOBaHWH, COCTaBJICHHWE TEHOTHIIMYECKHX CXEeM CKpelIMBaHWs (Ha TpUMepe
HACJIeJICTBEHHBIX ITPU3HAKOB, MATOJIOTUI YEIOBEKa).
Tema 2.12 Coaepxanue yueOHOro MaTepuaa 4 OK 01
I'enemuka nona 1. XpoMocoMHBII MEeXaHU3M OIpeeIeHHs 1M01a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. 2 OK 02
2. 'oMoraMeTHbIN U reTeporaMeTHbIH MOJl. OK 04
3. 'eneTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM. OK 07
4. HacnenoBaHue NpU3HAKOB, CUEIUIEHHBIX C MOJIOM I1K 6.6
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B ToM 4unciie NPaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIA 2
IIpakTuyeckoe 3ansitue Ne 14 Pewenue 3adau na Hacnedosanue NPUHAK0O8, CYENIeHHbIX ¢ NOIOM 2
- pelieHHe 3aJady Ha OINpeAesieHUE BEPOATHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX IPU3HAKOB,
CLEIUIEHHBIX C II0JIOM, COCTaBJICHHE TE€HOTHUIMYECKMX CXEM CKpellluBaHUA (Ha Ipumepe
HACJIE/ICTBEHHBIX MPU3HAKOB, MIATOJOTUN YEJIOBEKA).
Tema 2.13 Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01
I'enemuka uenosexa IIpodeccnonabHO-OPUEHTUPOBAHHOE COJEPKAHNE TEOPETHYECKOT0 00y4YeH s : 2 OK 02
1. Kapuorun yenoBeka. MeTolbl M3ydeHUs] TCHETHKH YEJIOBEKAa: T'€HEAJOTHYECKHM, OIM3HEIOBBIN, OK 04
[UTOTCHETHYCCKUH, OMOXUMUYCCKUN, TTOMY/ISIIUOHHO-CTAaTUCTHICCKUH. OK 07
2. HacnencrBeHHbIe 32a007I€BaHHS YETTOBEKA. 1K 4.2
3. 'enHble U XpOMOCOMHBIE 0OJIe3HU YenoBeka. bone3Hu ¢ HacIeqCTBEHHON MPEapacloNoKEeHHOCTHIO. 1K 6.6
4. 3HayeHHEe MEIUIMHCKON T'€HETUKM B IPEJOTBPALICHUM M JIEYEHHM TE€HETHYECKHX 3a0osieBaHUI
YeloBeKa
B ToM 4unciie NpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIA 2
IIpakTnueckoe 3ausitue Ne 15 Onpedenenue eeposmuocmu B03HUKHOBEHUS HACIEOCMBEHHbIX 2
NPU3HAKO8
- pelieHue 3aJady Ha OINpeAeNieHUE BEPOATHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX IPHU3HAKOB,
HCIOJIb3YSl METO/Ibl FTEHETUKH YEJIOBEKa;
- COCTaBJICHNE TEHOTUIMYECKNUX CXEM CKPEINBAHUSA;
- IPEJICTaBJICHUE YCTHBIX COOOIIEHUN ¢ Mpe3eHTalueil 0 HacleACTBEHHbIX 3a00JIeBaHUAX YeJloBeKa (Ha
BbIOOp) O OAHOM U3 MpeMIoKeHHBIX TeM: «DeHunkeTonypus», «Cungpom KnaiiHdensrepay,
«Cohunronunuaos», «Cunapom Ilaray» u np.
Tema 2.14 Coaepxanue y4eOHOro MaTepuaa 2
3akonomeprnocmu 1. B3aumogeiicTBue reHoTUIA U cpebl Ipu (GOpMUPOBaHUM (DEHOTHIA. 2 OK 01
U3MEHUYUGOCU. 2. M3MeHuMBOCTh INpH3HAKOB. KauecTBeHHblE M KOJMYECTBEHHbIE NMPHU3HAKU. BUIbl M3MEHYMBOCTH: OK 02
HAaCJIEACTBEHHAs U HEHACJIEICTBEHHAS. OK 04
3. 3aKOH rOMOJIOTHYECKUX PSAAOB B HaciencTBeHHOM u3menunBocty (H.M. BaBuios). OK 07
Monudukanonsas, win (¢GeHOTUNMYecKass H3MEHYUMBOCTb. Poib cpeabpl B  MOAU(pUKAIMOHHON [IK 6.6
n3MeHunBocT. Hopma peakuum mnpusHaka. BapuannoHHBI ps M BapuUalMOHHAs KpUBasi.
XapakTepucTruka MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.
4. HacnesncTBeHHast, WM TEHOTUITMYECKash M3MEHUMBOCTh. KOMOMHATHBHAS N3MEHYMBOCTD.
5. MyranuoHHas W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBbIE, T€HOMHBbIE. [IpudnHbI
BO3HUKHOBEHHUS MyTallUi.
Tema 2.15 Conep:xaHue yueOHOro MaTepuaJia 4 OK 01
Cenekyusn opeanuszmoe | 1. Cenexius Kak Hayka. MeToIbl CeJICKIIMOHHON paOOoTEHI. 2 OK 02
2. 'etepo3uc u ero npuyuuHbl. VICKycCTBEHHBIH OTOOP: MACCOBBINM M MHIUBUIYaJIbHBIN. OK 04
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3. Dranbl KOMOMHAMOHHOM cenekuuu. CopT, MOpoaa, MTaMM. OK 07
4. ANropuTMbl pelleHHE 3a/Jay Ha OINpeAeNieHHE BO3MOXHOIO BO3HHUKHOBEHHUS HACJEICTBEHHBIX 1K 6.6
MIPU3HAKOB TI0 CEJIEKIINH, COCTaBJIEHNE FTeHOTHITMYECKUX CXEM CKpPEIIMBaHUSI.
B ToM uHciIe IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHH 2
IIpakTuyeckoe 3ansitue Ne 16 Koumponvuas paboma no pazoeny « Cmpoenue u QyHKyuu opeanuzmar 2
- pelleHre Pa3sHOYPOBHEBBIX TECTOBBIX 3a/1aHU;
- peleHne NPaKTUKO-OPUEHTHPOBAHHBIX 3a/IaHUM 10 pa3aeny.
Pazjen 3. Teopusi 3Bosionnu 16
Tema 3.1 Ucmopus Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
980NIIOUUOHHO20 1. TlepBble HBOMIONMOHHBIC KOHIEMIMU. [pamyanucTuyeckas -HBONOIMOHHAS KoHmenmus JK.b. 2 OK 02
yuenus Jlamapka. JIBmxkymue cuiisl sBomonun. Kpeannonnsm u tpanchopmusm. Cucremarnuka K. Jlunnes u eé OK 04
3Ha4YCHHE I (HOPMHUPOBAHHMS HJICH SBOJIIOLIHH. OK 07
2. Ilpenmocbulku BO3HMKHOBEHHUS JapBUHU3Ma. OBOJIIOLWSA BWAOB B mpupone. boprba 3a
cyuiectBoBanue. EcrecTBeHHbIi 0TOOD. [JuBepreHius npu3HakoB U BUJ000pa3oBaHueE.
3. OCHOBHBIC TIOJIOKEHUSI CHHTETUYECKOM Teopuu 3Bomtonuu (CTI).
4. Ponb 5BONIONMOHHOI Teopur B GOPMHUPOBAHUH HAYYHOU KapTUHBI MHpA.
Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
Mukpoaseonioyusn 1. MUKpPO3BOTIONHS 1 MAKPOIBOIIOIMS KaK ATarbl IBOJIOLMOHHOTO IpOIecca. 2 OK 02
2. 'eHeTHyecKre OCHOBBI HBOJIONUHU. MyTalu W KOMOWHAIIMKA KaK SJIEMEHTAPHBIN JBOIOIMOHHBINA OK 04
MaTepua. OK 07
3. Iomynsmust Kak dJeMeHTapHas e TUHHIIA YBOJFOIIHH.
4. JIBnxymue cuibl ((akTopsl) SBOIIOLNUK. MyTallMOHHBINA MPOLeCC U KOMOMHATHUBHAS. U3MEHUYUBOCTb.
Murpanus.  Mzomsuuss  nmomynsiuuii:  reorpaguueckass  (IpOCTpaHCTBEHHas), Ouosiornyeckas
(penpoyKTUBHAsA).
5. EctectBeHHBI 0TOOp — HampaBisomuil (GakTop sBooNMH. boprba 3a CyliecTBOBaHHME Kak
MEXaHU3M JIEUCTBHS €CTECTBEHHOIO 0TOOpa B MOMYJISAIUIX.
6. Bua u ero kputepun (IprU3HAKH).
7. BunooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH.
Tema 3.3 Conep:kanue y4eOHOTo MaTepuaJa 2 OK 01
Maxposeonroyusn 1. MakposBosonusi. @opMbl 1 OCHOBHBIE HarpaBiieHus Makpo3sotonuu (A.H. Cesepiios). 2 OK 02
2. Ilytn noctuxkeHus: OMOJIOTUYECKOTo mporpecca: apoMopdo3, HANOAAANTaIMs, 001Ias JereHeparys. OK 04
3. Meronsl w3ydeHUs MaKpPOIBOIIOIMWH. 3aKkoH 3apojeimieBoro cxojiactBa (3akoH K. bapa). OK 07
buorenernueckuii 3akoH (3. ['ekkens, @. Mromep).
4. O6mMe 3aKOHOMEPHOCTH (ITpaBUIIa) HBOJIIOLIUU.
Tema 3.4 Coaeprxanue yueOHOIro MaTepuaia 4 OK 01
Bosnuknoeenue u 1. Twnore3sl W TEOpUM BO3HUKHOBEHMs >KM3HHM Ha 3eMjie: KpeallmoOHWU3M, CaMOIPOM3BOJILHOEC 2 OK 02
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pazeumue Hcu3Hu HA (cioHTaHHOE) 3apOXKACHUE, CTAIIMOHAPHOE COCTOSIHUE, TTAHCTIEPMUSI, OMOTI0A3. OK 04
3emne 2. Hauano oprannueckoii sBostonnd. [osiBieHrne nmepBhIX KIETOK. DBOIIONUS MeTa00IM3Ma. DBOJTIOIHS OK 07
NEepBbIX KIEeTOK. [IpokaproTel u 3ykapuoTsl. [IponcxoxaeHre MHOTOKIETOUHBIX OPraHU3MOB.
3. Bo3HUKHOBEHHE OCHOBHBIX I[apCTB AYKApHUOT.
4. OCHOBHBIE YEPTHI IBOJIIOLIMH PACTUTEIBHOrO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIMH KUBOTHOT'O MUpa
B ToM yHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2
IIpakTuyeckoe 3ansatue Ne 17 Pewenue Ouonoeuuweckux 3a0ad ¢  UCHOIb30BAHUEM 2
2€0XPOHONI02UYECKOU MAOaUlYbL
- pellIeHre o aIrOpPUTMY 33/IaHUN C TEOXPOHOJIOTHUECKOM TaOIHIIel;
- TIPEACTaBICHUE YCTHOTO COOOIICHHS M JIGHTHl BPEMEHHU 10 OCHOBHBIM J3TaraM BO3HUKHOBEHHS H
Pa3BUTHS KUBOTHOTO M PACTUTEIHLHOTO MHPA.
Tema 3.5 Coaep:xaHue yueOHOro MaTepuaJia 2
Ilpoucxorcoenue 1. AuTpornonorus — Hayka o yenoBeke. CucreMaTH4eckoe MoyiokeHune yenoBeka. CXOoCTBO UeloBeKa C 2 OK 01
yenogeka — KUBOTHBIMU. OTIMYMS 4YelOBEKa OT XUBOTHBIX. [IpAMOXOK/IE€HHME M KOMIUIEKC CBSI3aHHBIX C HUM OK 02
aHmponozenes MpU3HAKOB. Pa3BuTHME TOJIOBHOIO MO3ra M BTOPOM CUTHalIbHOM cucTeMbl. COOTHOLIEHUE OK 04
OMOJIOTHYECKHUX M COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E OK 07
2. OCHOBHBIE CTaIUU AHTPOIIOreHe3a. J[puonurekn — mpeaKku 4eJoBeKa U YeI0BEeKOOOPa3HbIX 00E3bsH.
[Iporoantpon — mpenlIECTBEHHUK YeloBeKa. ApXaHTpon — jApeBHedmmii venosek. [lameoantpon —
JNpeBHUM yenoBeK. HeoaHTpoIl — 4enoBeK COBPEMEHHOIO TUMA. DBOJIOLUS COBPEMEHHOTIO YEJIOBEKA.
Tema 3.6 Conep:xaHue yueOHOro MaTepuaJia 4
Pacwi uenosexa, ux 3. UYenoeueckue pacbl. OcCHOBHBIE OOJbIIME pachl: eBporeouaHass (eBpa3uiickas), HErpo 2 OK 01
npoucxoycoenue u aBcTpajoujHas (dKBaTopuajbHas), MOHroJoWIHas (a3uaTcKo-aMepuKaHcKas). Bpems u wmecro OK 02
eouHcmeo BO3HUKHOBEHHUS YEJIOBEUECKUX pac. ENMHCTBO 4enoBEUECKUX pac. - U3ydyeHHE MPUCIOCOOIEHHOCTH OK 04
YesioBeKa K pa3HbIM YCIIOBUSAM CPEJIbI; OK 07
- U3y4YeHHe BIUsHUE Teorpadudeckoii cpebl Ha MOp(OIOTHIO M PU3UOIOTHUIO YETOBEKa;
- 3alllUTa JIEHT BPEMEHU M MEHTAJbHBIX KapT B (OopMaTe YCTHOIO COOOIIEHUS, MOATOTOBIEHHBIX IO
MIEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPETOIaBaTeIIeM.
B ToM 4nciie NPAKTHYECKHUX M J1A00PATOPHbIX 3aHATHI 2
IIpakTunueckoe 3ausaTue Nel8 Koumponvnas paboma no pasoeny « Teopemuueckue acnexkmul 2
960IOYUU HCUSHU HA 3eMIIe»
- peleHre pa3sHOYPOBHEBBIX TECTOBBIX 3a/IaHUM;
- BBINIOJIHEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUM 110 pa3ieny.
Pa3nen 4. Dxojorus 24
Tema 4.1 Cojaepixanue yueOHOro MaTepuaJa 2 OK 01
IKonozuueckue 1. Cpenpl oOuTaHMsS OPTaHW3MOB: BOJHAs, HA36MHO-BO3AYIIHAs, MMOYBEHHAs, BHYTPHOPTaHU3MEHHAS. 2 OK 02
daxkmopul u cpedwvi DU3NKO-XMMUYECKHE OCOOCHHOCTH cpeJi obuTaHusi opraHum3MoB. IIpucnocoOsieHus OpraHu3MoB K OK 04
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HCUZHU KU3HU B Pa3HBIX CpPE/Iax. OK 07

2. ITonsatue sxonmornyeckoro axropa. Knaccudukanus sxomornueckux (HpakTopos.

3. [Mpasmio muanmyma FO. JIubuxa. 3akon Tonepantaoctu B. [llendopna.
Tema 4.2 Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01
Ilonynayus, 1. Dkojoruyeckas XapakTEpPUCTHKA BHAA M MOMYJAIMH. JKOJOTHYECKas HUIIA BUAA. JKOJOTHUUECKHE 2 OK 02
coobuecmea, XapaKTEPUCTUKHU MOIYJIALNH. OK 04
IKOCcucmembol 2. CoobmectBa u sKocucteMbl. buonenHo3 u ero crpykrypa (B.H. CykaueB). CBszu Mmexnay OK 07

OopraHuzMamu B OHOIIEHO3E.

3. CTpyKTypHbBIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, PETyLICHTHI.

4. KpyroBopoT BEIIECTB U MMOTOK YHEPTUHU B IKOCHCTEME.

5. Tpoduyeckue ypoBHHU.

6. AHTpOIIOTEHHBIE SKOCHCTEMBI. ATPOIKOCHUCTEMBI. OTINYMS arpodKOCHCTEM OT OHOTCOICHO30B.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

B ToM 4Hciie IPAaKTHYECKUX H JIA00PATOPHBIX 3aHATHH 2

IIpakTnueckoe 3ansaTue Ne 19 Pewenue 3a0au no sxkonoeuu 2

- coCTaBJIeHHE TPO(UUECKOH IIeTIH U CETH;

- U3y4YeHHE OCHOBHBIE MOKA3aTeNId YKOCUCTEMBI: OromMacca U MPOIYKIIHS;

- COCTaBJICHUE YKOJIOTHYCCKUX MUpaMuI (Yrcell, OMOMacChl M SHEPTUH);

- U3y4YeHHeE MpaBuiIa MUPAMUJIbI SHEPTUH;

- peleHne NPakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3a/IJaHHIA IO IEPEHOCY BEUIECTBA M SHEPTHH B

HKOCHCTEMAX C COCTAaBJIICHHE TPO(DUUIECKUX LIENel 1 mupamMu OMOMAacChl U YHEPTUH.
Tema 4.3 Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Buocgepa - 1. buocdepa — xuBas obonmouka 3emnu. Pa3Butue mpezacraBmeHuit o Ouocdepe B Tpymax B.N. 2 OK 02
2noobanvuasn Bepnanckoro. OK 04
IKo02uUecKan 2. O6nactu 6uochepsl u e€ coctas. XKusoe BemecTBo 61ocepsl U ero GyHKIUH OK 07
cucmema 3. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOC(hEpHI.

4. OcobenHocTn Ouocdepbl Kak TI00ambHOM dKOCUCTeMbl. J[MHaMudeckoe paBHOBecHe B Ouocdepe.

PurmudHOCTS siBIIeHMI B Onocdepe.

5. KpyroBopotsl BemiecTB 1 OMOreOXMMHYECKHE ITUKIIBI.
Tema 4.4 Conep:xxaHue yueOHOro MaTepuaJa 2 OK 01
I'nobanvhule 1. I'no6anbHbIe SKOIOTHYEeCKHEe MPOOIEMbl COBPEMEHHOCTH U MYTH UX PEIIECHUS. 2 OK 02
9KONI02UYeCKUe 2. DKOJIOTHYECKHE TPOOIEMBI pETHOHA. OK 07
npoobiemul 3. DKkoslornyeckue npoOIeMbl U 3J0POBbE YETOBEKA.
Tema 4.5 Coaeprxanue yueOHOro MaTepuaJa 4 OK 01
Bauanue 1. AuTpomoreHHbsie BO3ACUCTBUS Ha Ouocdepy. 3arps3HEeHUs KaK BUJ aHTPOTIOTEHHOTO BO3EHCTBUS 2 OK 02
AHMPONO2EHHBIX (xumuueckoe, pu3nIecKoe, OMOJIOTHIECKOE, OTXOIbI IPOM3BOJICTBA U OTPEOJICHHS). OK 04
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caxkmopos na

2. AuTpOoTnoreHHbIC BO3ICHCTBHS Ha aTMOchepy.

OK 07

ouocgepy 3. BozneiictBus Ha ruapocdepy (3arpsi3HeHUs: ¥ UX UCTOYHUKHU, UCTOIICHUS BOJ). [1K 6.6
4. BozaeiictBus Ha nutochepy (merpananus IMOYBBI, BO3ACHCTBHE Ha TOpPHBIC MOpOAa, Hempa). 5.
AHTpOINOreHHbIe BO3JCHCTBUS Ha OHOTHMYECKHE cooOliecTBa (Jieca U pacTUTENIbHbIE COOOIIECTBA,
YKUBOTHBIN MUD).
B ToM yunc/ie MPAaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2
IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lEPKAHUE! 2
IIpakTuyeckoe 3ansitue Ne 20 Coxpanenue npupooHwix pecypcog
- pellleHue MPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN MO COXPAHEHUIO MPHUPOJIHBIX PECypCcoB
CBOEr0 PErHOHa MPOXKMBAHUS pacyera (pacyera BOJONOTPEOJICHHS HACEICHHOTO MTyHKTA).
Tema 4.6 Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01
Bauanue coyuanvno- | 1. 310poBbE U €T0 COCTABIISIONIHE. 2 OK 02
IKON02UYUECKUX 2. ®aKTOpHI, MOJIOKUTEIHLHO U OTPUIATEIFHO BIUSIONIME HA OPTaHU3M YeJIOBEKa. OK 04
¢axkmopos na 4. BpenHble TPUBBIYKU: TIOCIEACTBHS U POPHIAKTHKA. OK 07
300poeve uenosexa 5. IIpobnema TEXHOT€HHBIX BO3ACHCTBUI Ha 30POBBHE YeNOBEKa (AIEKTPOMArHUTHBIE MOJsS, OBITOBas 1K 6.6
XUMUSI, T30BITOYHBIC IITYMBI, PAUAIUS U T.I1.).
6. Apanrtanus opraHu3ma 4YeloBeka K (aKTopaM OKpYXKarolled cpelbl. 3alUTHbIE MeXaHU3MbI
OpraHu3Ma 4ejoBeKa. 37I0pOBbE U pabOTOCIIOCOOHOCTb.
Tema 4.7 Coaepxanue y4eOHOro MaTepuaa 8 OK 01
300posvecoepezaiouiee | 1. [TpuHUIMTIBL HOPMHUPOBAHUS 30POBHECOEPETAIOIIETO TIOBEACHUSI. 2 OK 02
noegeoenue 2. ®u3nyeckas akTUBHOCTD U 3JIOPOBBE. OK 04
3. I'pyniibl 310pOBBSI. OK 07
4. OCHOBBI 3aKaJTMBAHMUSI. [IK 4.2
5. buoxumuueckue aceKkThl pallMOHAIBHOTO TUTAHUS. I1K 6.6
6. [IpaBuna 6€30MacHOTO MCMOIH30BaHMS OBITOBBIX MPHUOOPOB U TEXHUYECKUX YCTPONCTB
B ToM 4Hciie IPAaKTHYECKUX H JIA00PATOPHBIX 3aHATHH 6
IIpakTuueckoe 3ausTue Ne 21 Onpedenenue cymounoco payuona numanus. Cozoanue 2
UHOUBUOYATILHOU NAMAMKU NO OP2AHU3AYUU PAYUOHATLHOU (OU3UYECKOU aKMUSHOCMU
- U3y4YeHHE MPUHIUIIOB PAIlHOHATBHOTO MUTAHUS;
- U3y4eHue TpeOOBaHNH K CYTOYHOMY PALlMOHY;
- COCTaBJICHHE CYTOYHOI'O paIloHa;
- U3yYCHUE MOHITHS «pallMoOHaTIbHAasT (pr3ndecKast akTHBHOCTBY;
- pa3paboTKa UHAUBHAYAILHON MAMSITKH 110 OPTaHU3AIMH PAIIMOHATBHON (U3NYECKON aKTUBHOCTH.
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJEePKAHME JIAOOPATOPHOI0 3AHATHS | 2

JlaGopaTopHnoe 3ausitue Ne 2 Yucmeennas pabomocnocooHocms
- OBJIQJICHHE METOJAaMH OIPEACIICHUs IOKa3aTesied yMCTBEHHOH pabOTOCIIOCOOHOCTH, OOBSICHEHHE
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MOJTyYCHHBIX Pe3yJibTaTOB U (HOPMYJIHPOBAHUE BHIBOJOB (MMHMCBMEHHO) C HCIIOJIb30BAaHHEM HAYUHBIX
MOHSTUH, TEOPUI U 3aKOHOB.

IIpakTuuyeckoe 3aumsitue Ne 22. KoumpoavHas paboma no pazdeny «Teopemuueckue acnexkmul
9KONLO2UUY

- pelLIeHUE Pa3HOYPOBHEBBIX TECTOBBIX 3aJaHUN;

- BBINIOJIHEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHHI 110 pa3ieny.

Pa3pgen 5. BuoJsorus B ;KH3HU
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE colep:KaHue (ColepKaHue NPUKJIATHOTO MOTYJIs1)

Tema 5.1.
buomexnonozuu ¢
HCUSHU KAIHCO020

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

1. buotexHo0rNs Kak Hayka U IpOU3BOICTBO.

2. OCHOBHBIE HAIIPaBJIEHHs COBPEMEHHOI OMOTEXHOJIOTUH.

3. Meronst 6norexHonoruu. OOBEKTH OMOTEXHOJIOTHH.

4. JTuka OMOTEXHOJIOTUYECKUX U TeHETHUECKUX IKCIIEPUMEHTOB.

5. IlpaBuiia morcka 1 aHaM3a OMOAKOJIOTHUECKOW HH(POPMALINK U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U
y4eOHO-Hay4yHasl JUTepaTypa, CpeJicTBa MaccoBOi MH(popMaiuu, cetb VIHTepHET U ipyrue).

N

B Tom umncie NMPAKTUHICCKUX U naﬁopaToprlx 3aHATHIl

IIpodeccrnonabHO-OPHEHTHPOBAHHOE COJEPKAHME:

IpakTuyeckoe 3ausaTue Ne 23 Hayunvie docmudicenust 8 001acmu 2eHemu4ecKux mexHoao2uil
- co3JaHme Keiica Ha aHau3 UH(OpPMAIIMK O HAYYHBIX JOCTHKEHHIX B 00J1aCTH TeHETUYECKUX
TEXHOJIOTHH, KJI€TOYHON HHXEHEPUH, MTUIIEBBIX OMOTEXHOJIOTUH (110 BBIOOPY);

- 3aIMTa Kelca: MpeJICTaBlIeHNe Pe3yIbTaTOB PelIeHUs] KeHCOB (BBICTYIIJICHUE C MTPEe3eHTAIIeH).

OK 01
OK 02
OK 04
OK 07
IIK 6.6

Tema 5.2
buomexnonozuu ¢
Mmeouyune u

dapmayuu

HpO(l)eCCI/IOHaJ'lLHO-Opl/leHTI/IPOBaHHOB COICPKAHUEC

o

IIpakTHYecKHe 3aHATHSA:

o

IIpakTnuyeckoe 3ansitue Ne 24 Pazsumue buomexnono2utl 8 obnacmu meouyunsl u ghapmayuu

- U3y4eHUe OMOTEXHOJIOTHI B 00JaCTH METUIIMHEI U (hapMaIliy, TIPUMEHEHNE UX B )KU3HU YEJIOBEKA;

- IOMCK U aHaJIU3 MH(OpMAIMK U3 Pa3IMYHbIX UCTOUHUKOB (Hay4yHas U yueOHO-Hay4yHas JUTeparypa,
cpezacTBa MaccoBoi MH(POpMaLuH, ceTh IHTEpHET U Apyrue);

- co3/laHue Keiica Ha aHanmu3 WHGOPMAIMH O Pa3BUTUM OMOTEXHOJIOTMH B METUIIMHE W (apmaruu
(paboTa B MaJbIX TpyNIax).

N

IIpakTuueckoe 3ansaTue Ne 25 buomexnono2uu ¢ meouyune u papmayuu
- 3aIlMTa Kelca: MpeJICTaBlIeHNE Pe3yIbTaTOB pelleHus] KeHCOB (BBICTYIUICHHE C TPEe3eHTAINEN).

OK 01
OK 02
OK 04
1K 6.6

Pa3gen 6. BuojrkoJgornueckue Hccjaea0BaHuA

SN

Tema 6.1
OcHoeHble Memoobl
OuoIKONI02UUEeCKUX
uccneooeanuil

Conep:kaHue y4eOHOTro MaTepuaa

o

1. Hayunslit Mmetoa. MeTo1bl GMO9KOIOTHUECKUX UCCIIC0BAHMIA: MTOJIeBbIE, TAOOpaTOPHbIE,
JKCIIEPUMEHTAJIbHBIE.
2. MOHUTOPHHT OKPY’KaIOLIEH Cpe/Ibl: JIOKAIbHBIA, PETHOHAIBHBIN U II100AIbHBIH.

OK 01
OK 02
OK 04
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3. Meronbl moucka, aHajau3a 1 00paboTKU HHPOPMALIMHU O TPOEKTE B PA3TMYHBIX HCTOUHHKAX

B ToM 4nciie MpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIA

IpakTuyeckoe 3ansaTue Ne 26 huoskonocuueckuti 3Kcnepumenm

- 0030p TeM yueOHO-HUCCIIEeI0BATEIILCKUX TPOEKTOB;

- (hopMupoBaHNE KOMaH bl IPOCKTA,;

- BBIOOp yueOHO-HMCCIIeJOBATENBCKOTO MPOEKTa U3 MPEATIOKEHHBIX (KaXKaast TpyIna BEIOUpaeT OJUH U3
BapUaHTOB y4eOHO-UCCIIEOBATEIbCKUX MPOEKTOB): «OlLieHKa KadyecTBa aTMOC(EpPHOro BO3IyXay,
«O1eHKa KauecTBa MoYB METOI0M (PUTOTECTUPOBAHUSY,

«OneHka KayecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 10 OPraHOJENTHYECKHUM M (U3UKO-XUMHUECKUM
cBoiictBam», «Biusgnue ITAB Ha pocT M pa3BUTHE CEMSH BBICIIUX pacTeHUi», «BnusHue coseBoro
3arpsiI3HEHUS Ha POCT U Pa3BUTHE CEMSH BBICILINX PACTCHUI

- QJITOPUTM BBITIOJTHEHUS IPOEKTA;

- CO3JaHUE MYJIbTUMEIUNHON ITPE3ECHTALNY;

- Ipe3eHTalus y4eOHO-UCCIeA0BATENbCKOr0 MPOEKTa.

OK 07
I1IK 6.6

Kouncyabranuun

12

IIpoMe:xxyTOYHast aTTecTalus (IK3aMEH)

Bcero:

162
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3. YCJOBUSA PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM JUCIHUILINHBI

3.1. Jlnsa peaau3anuM NPOrpaMMbl 0011e00pa30BaTeJbHON JMCHMILIMHBI NPeAyCMOTPeH
kaObuHer «buosiorun», ocCHalIeHHbIH 000py/10BAHUEM:

- pabouee MecTo MpenogaBaTes;

- TOCAJI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIIUXCS;

- TOCKa KJ1accHas,

- CTeH]l HH(POPMALIMOHHBIN;

- y4eOHO-HATJISAHbBIE TOCOOUs (KOMILIEKTHI Y4€OHBIX TaOJIHII, IIAKAaTOB);

- KOMIIBIOTEpHAs TEXHHUKA C JIMIECH3MOHHBIM IMPOrPAaMMHBIM 00ECIEUYEHUEM U BO3MOXKHOCTBIO
MOJAKIIIOUEHUS K HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»,

- MyJbTHME/IMITHAsL YCTAaHOBKA.

Jlaboparopus, ocHaleHHast 000pYJOBaHUEM JUISI IPOBEICHUS 3aHATU:

- MUKPOCKOTIHI,

- CeKyH0MED;

- TOHOMETD;

- nabopaTtopHas mnocyna (IpoOHpKH, MOJCTaBKU JUIsl MPOOMPOK, MUHLETHI, MECOK, CTYNKU C
MECTUKAMHU, TIPEJIMETHBIE W TIOKPOBHBIE CTEKJIA, CTEKJSHHBIC TIaJOYKH, MPENapoOBAIbHBIC HIJIbI,
¢bunbTpoBanbHag Oymara (candeTku), CTakaHbl);

- TUTMIEPTOHUYECKU PAaCcTBOp XJIOpHIa HATpHs, 3%-HBIH pacTBOP MEPOKCHIA BOJOPOJA, PAaCTBOP
fona B MOAMCTOM KaluuW, TIAUIEPUH, KIYOHM KapTodelns, JIUCT 3J0[ed KaHAJACKOW, IIOA PAOUHBI
OOBIKHOBEHHOH (psIOMHBI MJIM TOMATA), TYK PEemYaThiii, pa3BeICHHBIC B BOJE JPOXKIKH).

3.2. UnpopMmannoHHoe odecniedeHne peajn3alui NPOrpaMMbl:

1. lna peanuzanuu nporpamMmbl OMOIMOTEUHbIN (oHA 00pa30BaTENbHON OpraHu3aluu JOJHKEH
UMETh [e4YaTHble W/WIM  DJEKTPOHHble oOpa3oBaTelbHble M  HMH(OPMAIMOHHBIE  PECYPCHI,
PEKOMEHI0BaHHbIE JUIsl UCIOIB30BaHUSA B 00pa30BaTEIbHOM IIPOIECCEe, HE CTaplIle ISTH JIET C MOMEHTa
W3/1aHus.

2. PexomeHnyemble IE4YaTHbIE W3/IaHUS [0 peau3aluu 0011e00pa30oBaTebHON JAMCIUIIINHBI
MPEJCTAaBICHbI B METOJUUYECKUX PEKOMEHAALUAX [0 OPraHU3aluu 00y4YeHusl.

3.2.1. OcHOBHBIE HCTOYHUKMU:

1. AradonoBa, U. b. buonorus : 6a3oBblii ypoBenb : yueOHuk / WM. b. AragonoBa, A. A.
Kamenckwii, B. . CuBornazoB. — 2-e u3g., ctep. — Mocksa : [Ipocsemenue, 2025. — 271 ¢. — ISBN
978-5-09-121341-6. — TexkcT : anekTpoHHbI // Jlaub : snekTpoHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/472913 (mata oOpamenus: 05.05.2025). — Pexxum noctyma: mjis aBTOpH3.
M0JIb30BaTENEN.

2. AradonoBa, M. b. buonorus: 0a30BbIii ypoBeHb: MPAKTHKyM : ydeOHoe mocodue / U. b.
Aradonosa, B. . CuornazoB. — Mocksa : [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-112641-
9.— Tekcr: onekrpoHHwld // Jlame @ anmekTpoHHO-OMOmmorewnas cucrema. —  URL:
https://e.lanbook.com/book/409214 (mara oOpamenus: 05.05.2025). — Pexxum nocryma: s aBTOPH3.
[Tonw3oBareneit https://e.lanbook.com/book/335099 (mara obpamenus: 05.09.2023). — Pexum goctyma:
JUIsL aBTOPU3. MTOJIb30BaTENEH.

3.2.2. JlonoJHUTEIbHbIE CHTOYHHUKH:

1. buonorus: 11-i kimacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. ITaceunuk, A. A. KameHnckuii, A.
M. Py6uoB [u mp.]. — 6-e u3a., ctep. — Mocksa : Ilpocsemenne, 2024. — 272 ¢. — ISBN 978-5-09-
112165-0. — Texkct: onektpoHHbli / JlaHp : snekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/409211 (mata oOpamenus: 05.05.2025). — Pexxum nocryma: i aBTOPH3.
M0JIb30BaTENEH.



2. Aradonosa, U. b. buonorusa. 10 xmacc: ba3oBelii u yrnyOnéunslii ypoBHu: yuebnuk / U. b.
Aradonona, B. 1. CuBornazoB. — 4-e¢ u3a., crep. — Mocksa: [Ipocsemenue, 2022. — 256 ¢. — ISBN
978-5-09-087930-9. — Texkct: snexTpoHHbIH // JlaHb: 3neKTpoHHO-OMOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/335096 (marta oOpamenus: 05.09.2023). — Pexxum noctyma: mjis aBTOpHU3.
II0JIb30BaTEIEH.

3. Aradonona, 1. b. buonorus: 11-i kimacc: 6a30BbId ¥ yrryOn€HHbIN ypoBHU: yueOHUK / U. b.
Aradonosa, B. 1. CuBorna3oB. — 4-e u3j., crep. — Mocksa: [Ipocsemenue, 2022. — 208 c. — ISBN
978-5-09-087932-3. — TekcT: anekTpoHHbIH // JlaHb: 251eKTpoHHO-O0nOInoTeunas cucrema. — URL:
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

KoHTposb 1 oLleHKa pe3ysbTaTOB OCBOSHMsI 00111e00pa30BaTeIbHON TUCIMIIMHBI PACKPhIBAIOTCSA
Yyepe3 IUCHUILUTMHAPHBIC Pe3yIbTaThl, HAlpaBJICHHbBIE HAa (OPMHUPOBAHUE OOLINX U MPO(HECCHOHAIBHBIX
KOMIIETEHIMH [0 pa3/ienaM U TeMaM CcoJiepKaHusl yueOHOro Marepuana.

00 M3MEHEHUU KJIMMara, IPUHLHUIBI Oepe’KINBOrO

P3, Temsr 3.1-3.5

TCJICKOMMYHHUKAIIUOHHYIO CETh

npou3BojAcTBa, H(dexTuBHO  aeiictBoBate B | P 4, Temsl 4.1-4.7
YPE3BBIYANHBIX CUTYAIUAX P 5, Temni5.1, 5.2
P 6, Tema 6.1
[IK 6.6 P1, Temsr 1.1-1.13
Ucnonb3oBars MeauimHckue uH(opmannonusie | P2, Tembr 2.1 —
CHCTEMBI u uHpopManuonHo- | 2.15
P 4, Tema 4.7

P 5, Tems15.1-5.2

K 4.2
HpOBOI[I/ITB CAaHUTAPHO-TUTUCHHUYCCKOC
IMPOCBCUICHUEC HACCIICHUSA

P 1, Temsr 1.10
P2, Temnr 2.2, 2.5,
2.13

P 4, Temn1 4.2,4.7

O6mas/mpodeccronanbHass KOMIETSHITUS Pasnen/Tema T oeHOYHBIX
MEPONPHUITUI
OK 01. Bsibupare cnoco0br pemenus 3amad | P 1, Temsr 1.1 - —  TECTUPOBAHUE
npoeCCUOHATTLHON NeSTeIbHOCTH MpuMeHHuTeNnbHO | 1.13 — Keiic 3aganus
K pa3JMYHbIM KOHTEKCTaM P 2, Temsr 2.1- —  BHOJOrHuYeCKHii
2.15 IIUKTAHT
P3, Temst 3.1-3.5 —  yeTHBI Ompoc
P 4, Temn1 4.1-4.7 —  DpOHTANBHBI
P 5, Temn15.1,5.2 HHChMEHHBIIH
P 6, Tema 6.1 ompoc
OK 02. Hcnonws3oBath coBpemenHble cpeacta | P 1, Temsr 1.1-1.13 | _ MUHU-TIPOEKTHI
MOMCKa, aHaJM3a U uHTepnperanuu napopmanuu, u | P.2 Temp2.1-2.15 | yue6Ho-
uH(pOpMalMOHHBIE TeXHONIOTUU Ay BbimonHeHus | P 3, Temsr 3.1-3.5 HCCIIe10BATENbe
3a7a4 PO eCcCHOHATBHON NeSTETbHOCTH P 4, Temsr 4.1-4.7 KHe TPOCKTE!
P 5, Temn15.1,5.2 ~ omenka
P 6, Tema 6.1 COCTaBJICHHBIX
OK 04. P1, Temsr 1.3-1.13 IpeseHTAIMi 110
OddexTuBHO B3ammojeiicTBoBath W padorath B | P 2, Temsr 2.1-
KOJUJIEKTUBE U KOMaH e 2.15 TEMan pasAcia
P3, Temsr 3.1-3.5 ~  KOHTPOJIbHBIC
P 4, Temsr 4.1-4.7 padost
P 5, Temwi5.1,5.2 |~ OHen«
P 6, Tema 6.1 CaMOCTOSITETTLHO
OK 07. CopneiicTBoBaTh coxpaHeHUI0 okpyxaromieit | P1, Temsr 1.1-1.13 BEITOMHCHHBIX
Cpelibl, pecypcocOepeKeHuto, NpUMeHATh 3HaHusA | P2 Temer 2.1-2.15 zii[:ﬁgg
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