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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI Npo@deccuoHaILHOH 00pa3oBaTe/IbHOM
NPOrpamMMbl

VYyeonas aucrummHa «C0OO0.01.06 buonorus» otHocutcs k yueonomy nukiny «COO. Cpen-
Hee obmiee oOpa3oBanue» pazaena «OIl. ObmeodpazoBarensHas noaroroskay [IITCC3.

Pabouast mporpaMma AWCHUILTAHBI SBJISETCS YaCThIO OCHOBHOM MpodeccrnoHanbHON 00pazoBa-
tenpHON mporpaMmMbl B cooTBeTcTBUU ¢ PI'OC CIIO no cnenmanbroctu 09.02.07 MudopmanmoHHbIe
CHCTEMBI M MPOrpaMMHUpOBaHUE (KBATU(DUKAIMS «IIPOTPAMMUCTY») Ui 00yYarOIIUXCsl, UMEIOIIUX OC-
HOBHOE 00111ee 0OpazoBaHue, o mporpaMmme 6a30BOi MOJTOTOBKH.

[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpegnero npodeccuoHaaIbHOTO 00pa-
3oBanus 1 ®I'OC cpennero obiiero oOpa3zoBaHus, IPEIBbABISEMBIX K CTPYKTYpE, COACPKAHUIO U pe-
3yJlbTaTaM OCBOEHUS y4eOHON AMCUUILINHBI «bromaorus».

1.2 O0mas xapakTepucTHKA y4eOHOM TUCHUTINHBI

N3yuenue yueOHON NUCLUIUIMHBI CIIOCOOCTBYET Pa3BUTHIO JIMYHOCTH CTYJE€HTa — 3TO T'OTOB-
HOCTb M CIIOCOOHOCTb K CaMOPa3BUTHIO U JIMYHOCTHOMY CaMOOIPE/IEICHHUIO, 1eJIeHapaBIeHHON 10-
3HABATEJIbHOM J1€ATENbHOCTH, LIECHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPa)KaroLUe JUYHOCTHBIE U TPax-
JAHCKHE NIO3ULIUH, IPABOCO3HAHUE, CIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH JKU3HEHHBIE IIaHbI.

1.3 Hesb 1 nJIaHUpYeMble pe3y/ibTaThl 0CBOEHUSI M CIUTLIHHBI

Copnepxanue mporpaMMbl y4eOHOW IUCHMIUIMHBI «BHOJOrHs» HampaBiIeHO Ha JOCTH)KEHUE
CHEAYIOLIUX LEIICH:

- OCBOEHHME OOYYaIOUIMMHUCS CUCTEMBbl 3HAHUH O OMOJIOTMYECKUX TEOPUSAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, IPaBUIIaxX, CAYXKaIIUX OCHOBOM JUisl pOpMHpPOBAHUS MPEICTABIECHUHN O
€CTECTBEHHO-HAyYHOW KapTHHE MHUpA; O METOJaX HAyYHOIO IMO3HAHMS; CTPOEHUH, MHOr00Opa3uu U
0COOEHHOCTAX )KHUBBIX CHCTEM Pa3HOT0 YPOBHA OpTraHH3alH; BbIAAIOIIUXCA OTKPBITUAX U COBPEMCH-
HBIX MCCIIEJJOBAHUSAX B OMOJIOTHHY;

- (hopmupoBaHue y 00y4YaIOMUXCs MO3HABATENbHBIX, HHTEJUIEKTYaIbHbIX U TBOPYECKUX CIIO-
COOHOCTEW B IMpollecce aHAIN3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJOIMM HAy4YHBIX B3IJIS/I0B, MJEH U
MOAXOJ0B K U3YYCHHIO KMBBIX CUCTEM Pa3HOro YpOBHS OpraHu3anuu,

- CTaHOBJIEHUE Yy 00ydarouuxcsi o0meil KylbTyphl, GyHKINOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSCHATH U OLIEHHWBATDH SBJIEHUS OKPY)KAIOIIEr0 MUPA KUBOUM MPUPOABI HA OCHOBaHUM 3Ha-
HUH U OTIBITA, MOJyYEHHBIX TPH N3YYE€HUH OMOJIOTHH;

- (hopmupoBaHue y oOydarOmIMXCsl YMEHUN WIUTIOCTPUPOBATh 3HAYEHUE OUOJIOTHYECKUX 3HA-
HUI B MPAaKTUYECKOH JIEATENBHOCTH YelIOBeKa, Pa3BUTHN COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHIA;

- BOCIIMTaHUE YOEKAEHHOCTU B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HE00XO-
JTUMOCTH O€pEeXKHOTO OTHOIICHHS K HEH, COOIOCHHS STUYECKUX HOPM TP MPOBEJACHUN OHOJIOTHY -
CKHUX UCCIIEIOBaHMIA;

- OCO3HAHME [IECHHOCTH OMOJIOTMYECKUX 3HAHUH IS TOBBILIEHUS YPOBHS 3KOJIOTUYECKON KYyJb-
TYypBl, 17151 OPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

- MPpUMEHEHHE NMPUOOPETEHHBIX 3HAHMM M YMEHUN B MOBCEJHEBHOM XHU3HU ISl OLUEHKU IO-
CIIEZICTBUI CBOEH NEATENBPHOCTH MO0 OTHOIICHUIO K OKpYXaroleil cpene, coOOCTBEHHOMY 3/10POBBIO;
000CHOBaHUE U cOOII0IeHNE Mep MPO(UITAKTUKU 3a00JIEBaHUH.

B pamkax nporpamMmbl y4yeOHOW AMCHUIUIMHBI OOYYAIOUIMMUCS OCBaMBAIOTCA YMEHHS U
3HaHUA.

Kox OK YmMmenus 3HaHud

OK 07
CopeiicTBOBaTh COXPAHEHUIO OKPYKAFOIIEH
Cpeabl, pecypcocOepeKeHnI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KITUMATa, TPHHIHIIEI
OEPEKITUBOTO TIPOU3BOJICTBA, YPHEKTHBHO
JICHICTBOBATh B UPE3BhIUYAHHBIX CUTYAIUIX

VY1 cobmoaaTh HOPMBI 3KOJIOTH-
YeCKO# 0€30IacHOCTH,
V2 omnpenenst HampaBlICHUA
pecypcocOepekeHrss B paMKax
PO ECCUOHATILHON  TeATEIHHO-
CTH IO CIIELHAIBHOCTH

31 mpaBmiIa SKOIOTHYECKOH 0e3-
OMACHOCTH TIPU BEACHUHU MPO-
(heccroHaNbHON AEATENLHOCTH;
32 mytu obecrieueHus pecypco-
cOepeKeHUS

OcBoeHne cojepkaHus y4eOHOU mucHuIuiHbl «buonorus» o00ecrneuynBacT JOCTHKCHHE

CTYICHTAMH CJICIYIOIINX PE3YJIbTAaTOB:
JIMYHOCTHBIX:



JI1 - rOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

JI2 - chopMHUPOBAHHOCTD 370POBOTO U 0€301MacCHOr0 00pa3a *KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0pPOBbIO;

JI3 - moTpeOHOCTh B (pM3MUECKOM COBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03I0POBUTEIBHON
NesITeNIbHOCTDIO;

JI4 - akTUBHOE HENMPUSTHE BPEIHBIX MPUBBIYCK M WHBIX (OPM NMPUYUHEHHS Bpeaa (GU3NIecKoMy
U TICUXUYECKOMY 3/I0POBBIO;

JIS - rOTOBHOCTB K TpYy1ly, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPY10JII00UE;

JI6 - copMUPOBAHHOCTh DKOJOTUYECKOM KYJIbTYpbl, TOHMUMAaHHWE BIUSHUSA COLHUAIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLUAIBHOMN Cpellbl, OCO3HAHHUE TTI00aTbHOI0
XapakTepa 3KOJOrHYECKUX MpoliIeM;

JI7 - nnanupoBaHue M OCYILECTBICHUE ICUCTBUIA B OKPY>KAIOILIEH Cpe/ie Ha OCHOBE 3HAHMS 1eJeh
YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA;

JI8 - akTHBHOE HENpUATHE ACHCTBUMI, IPUHOCIIIUX BPEJ OKPYKaIOIIEeH cpelie;

JI9 - ymenue MPOTHO3UPOBATH HEeOJIaroNpUsITHBIC 9KOJIOTUYECKUE MOCJICICTBUS
MpeapUHIMAEMbIX JEHCTBUI, IPeIOTBPALATh UX;

JI10 - pacmmpeHue omnbiTa AeITeIbHOCTH YKOJIOTHYECKON HAITPaBICHHOCTH;

MeTtanpeaMeTHBIX:

M1 - BBISABIATH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUSIX;

M2 - popmMupoBaHHE HAaydyHOTO THUIA MBIIUICHHS, BIAJECHUE HAYyYHOU TEPMUHOJOTHEH,
KJIFOUEBBIMU TMOHATUSIMH I METOJIAMU;

M3 - ciocoOcTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO IUPOKOW 3PYIUIIMU B PA3HBIX 00JIACTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBECHbD;

M4 - cpopMUPOBAaHHOCTh CaMOCO3HAHHS, BKIIIOYAIOUIETO CIIOCOOHOCTh IMOHMMATh  CBOE
SMOIMOHAIBHOE COCTOSHUE, BUICTh HAMPABJICHHS PA3BUTHS COOCTBEHHOW 3MOIMOHAILHOU CQephl,
OBITh YBEpEHHBIM B cebe;

MS - cpOpMUPOBAHHOCTh  CaMOPETYJIUPOBAHMS, BKIIOYAIOLIETO  CAaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJIEHHUE, CIOCOOHOCTh aAaNTUPOBATHCS K SMOIIMOHAIBLHBIM
W3MEHEHUSM U MPOSIBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

M6 - chpopMUPOBaHHOCTh BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONIEH CTpeMIIEHHE K JOCTHUKECHHIO
LIETTU ¥ yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

M7 - cpopMUPOBAaHHOCTh JMIMATUM, BKJIIOYAIONMIEH CIOCOOHOCTh TOHHMMATh SMOIMOHATBHOE
COCTOSIHME JIPYTUX, YUUTHIBATH €T0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTh K COUYBCTBHIO
U CONEPEKUBAHUIO;

MS - chopMuUpOBaHHOCTH COIMATBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh
OTHOIICHHUS C APYTUMHU JIIOJIbMU, 3200 TUTHCS, TIPOSBIISITH MHTEPEC U Pa3peniaTb KOH(PIUKTHI;

IMpeameTrHbIx:

IT1 - copmMupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS; (QYHK-
[MHOHAJIHFHOW TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPO0OJIeM;

[12 - copMupoBaHHOCTH YMEHHUS PACKPBIBAThH COJIEPKaHNE OCHOBOMOIATAIOIINX OMOTOTHYECKUX
TEPMUHOB W TIOHITHI: )KU3Hb, KJIETKA, TKaHb, OpTaH, OpraHU3M, BUJI, TIOMYJIAIMs, SKOCUCTEMa, OHoIe-
HO3, Ouocdepa; MeTabonu3M (0OMEH BEIIECTB U MPEBpaIlleHue YJHEPTHH ), TOMEOCTa3 (CaMOPETYIISIIHS),
OnocuHTe3 OeNiKa, CTPYKTYpHAsi OpraHU3amus XKUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYIISIIUS, CaMO-
BOCIIPOM3BEJICHUE (PETPOAYKIIMS), HACIEACTBEHHOCTb, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTb, POCT M
pa3BUTHE, YPOBHEBAsI OpPTaHU3AIHUS;

13 - chopmMupoOBaHHOCTH YMEHUS PACKPHIBATH COJEPIKAHUE OCHOBOMOIATAIOIINX OMOTOTHUECKUX
TEOPHUH U TUIIOTE3: KIIETOYHONW, XPOMOCOMHOM, MyTallHOHHOM, SBOJIFOLIMOHHOM, TPOUCXOXKICHUS KU 3-
HU U YEJIOBEKA;

[14 - cdopmMupoBaHHOCTh YMEHHUS PACKPHIBATh OCHOBOIOJAralollirde OHWOJIOrMYECKUEe 3aKOHBI U
3akoHoMepHocTu (I'. Mennens, T. Moprana, H.. BaBunosa, O. I'ekkens, ®. Mromnepa, K. bapa),
IPaHUIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

15 - mpuobOpeTeHne ombiTa MPUMEHEHUST OCHOBHBIX METOJIOB HAYYHOTO IMO3HAHUS, WCIOIb3Ye-
MBIX B OHMOJIOTMH: HAONIONEHUS U ONMUCAHMS >KUBBIX CHCTEM, MPOLIECCOB M SIBJICHUI; OpraHU3allud U
MPOBEJICHUST OMOJIOTUYECKOTO IKCTICPUMEHTA, BBIIBUKEHHS THIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHS MOTYYEHHBIX PEe3yIbTaToB U (POPMYIHPOBAHUS BHIBOAOB C



KCMOJIb30BAHUEM HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB;

I16 - chopMUPOBAHHOCTD YMEHHUS BBLACIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MpOKa-
PHOT U 3YKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOI€OLIEHO30B U IKOCH-
CTeM; OCOOEHHOCTH MIPOIIECCOB OOMEHA BEIIECTB M MPEBPALICHUS DHEPTrUU B KJETKe, (OTOCHHTE3A,
IUTACTUYECKOT0 ¥ SHEPreTU4YecKoro oOMeHa, XeMOCHUHTE3a, MUTO3a, MEi103a, OII0IOTBOPEHUS, PA3BH-
TUSL U Pa3MHOXKEHUS, HHANBUIYAIbHOTO Pa3BUTHs OpraHn3Ma (OHTOreHe3a), 60pbObI 3a CyIIecTBOBA-
HUE, €CTECTBEHHOI0 0TOOpa, BU1000pa30BaHUs, IPUCIIOCOOICHHOCTH OPraHU3MOB K cpele oOuTaHus,
BJIUSIHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOT€HHBIX M3MEHEHHH B HKOCHUCTEMAax CBOEM MECTHOCTH,
KpYroBOpOTa BEIIECTB U IIPEBpAILlEHUE SHEPTHH B Ouochepe;

I17 - chopMUpPOBAaHHOCTH YMEHHsI IPUMEHSATh NOJIY4YE€HHbIE 3HAHUA AJIs1 OOBSICHEHUsT OMoJIorHye-
CKUX IIPOLIECCOB U SIBJICHUM, JUUIsl NPUHATUS IPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KM3HU C LIENIBIO
obecrieyeHns: 0€30MaCHOCTU CBOETO 3[J0POBbs M 3[J0POBbs OKPYXKAIOIIUX JIIOJIEH, COONIIOACHUS 310PO-
BOro o0Opasa »H3HH, HOPM I'PaMOTHOTO TOBEACHUS B OKPYXKAIOLIEH MPUPOTHON cpene; MOHUMaHue
HE00XOAMMOCTH UCIOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH JUIsl paluo-
HaJIbHOI'O IPUPOJIONOIb30BaAHUS;

I18 - chopMUpOBaHHOCTh YMEHHUS pellaTh OMOJIOIMYECKHE 3a]laud, COCTABIATh T€HOTUIIMYECKUE
CXEMbI CKPEILMBAHUA JUIsl Pa3HBIX THUIIOB HACJEA0BAaHUS IPU3HAKOB Y OPraHU3MOB, COCTaBIISTh CXEMBbI
[IepeHOca BEIECTB U SHEPTUU B 3KOCUCTEMAaxX (1eMy MUTaHUs, MUIIEBbIE CETH);

I19 - chopMUpOBaHHOCTD YMEHHH KPUTUYECKH OLIEHHBATH HMH(POPMALUIO OHOJOTHYECKOTO CO-
Jiep>KaHusl, BKIIOYAIOLIYI0 TICEBIOHAyYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CpeACTBAa MacCOBOM
uHpOpMAaINY, HAYIHO-TIOMYJISIPHBIE MaTE€PHUalbl); HHTEPIPETUPOBATh ITUYECKHUE ACTIEKTHl COBPEMEH-
HBIX HCCIEeOBaHUN B OMOJIOIMH, MEAULIMHE, OMOTEXHOJIOTUH; PACCMATPUBATh IN100aIbHbBIE 3KOJIOTH-
YecKHe Mpo0IeMbl COBPEMEHHOCTH, ((OPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;

110 - c(OPMHPOBAHHOCTh YMEHHMH CO3/1aBaThb COOCTBEHHbIE NUCbMEHHBIE M YCTHBIE COOOIIIe-
HUS Ha OCHOBE OMOJOTrMYecKol MH(POpMAIMM U3 HECKOJIbKHUX HMCTOYHUKOB, I'PAaMOTHO HCIIOJIb30BATH
MOHATUIHBIN anmnapat OUOJIOTHH.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1. O0beM y4eOHOI TMCHUIIMHBI M BH/IbI YUeOHOH padoThl

O0beM B yacax

Bun yueouoii padornt o4yHas opma o0yueHuUs

O0bem o0pa3oBaTeIbHON NPOrpaMMbl YueOHOM

AUCHUILINHBI 63
O0bem padoThl 00y4alOIINXCH BO B3aUMO/IeliCTBHH C 63
npenojaBareJiem:

B TOM UYHUCIJIE:

JIEKITH 21
MMPAKTUUISCKUE 3aHATHUS 42

J1a00paTOPHBIC PAOOTHI

KOHTPOJIbHBIEC PA0OTHI

KypcoBas paboTa (IIpoeKT)

KOHCYJIbTalluK1

CamocrosiTeqibHasi padoTa

IIpumepHasi TeMaTHKAa KYPCOBbIX pa00T (IIPU HAJIMYKH)

IIpomeskyTouHas arTectanms B gopme IK3aMeHa/3a4eTa

2 ceMecTp/3a4eT ¢ OIEHKOMN




2.2 TemaTnuyeckuii IVIaH U coiepKaHue y4eOHOM TUCHUTIIHHBI

HaumeHnoBaHue Coxaepsxanue y4eOHOro MaTepuaJa, O0bem | YpoBeHb
pa3/iesioB U TeM JIEKLIHH, MPAKTHYECKNE U Ja00paTopHble 3aHATHSA 4acoB | OCBOGHHS
1 2 3 4
Pasnes 1. broJiorusi Kak KOMIIEKC HAYK O JKMBOM NPHpoOJe 6
Tema 1.1. Coaep:kaHue y4eOHOro MaTepuajia 1,2
BuoJiorusi kak Komiiekc- |buonorus xak Hayka. JKuBble cructeMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Onoiaoruu. OTINYHe KUBBIX CHCTEM OT 6
Hasi Hayka. BuoJiornueckue |[Heopraamdeckoi mpupo sl CBoicTBa OMOCHCTEM 1 MX pasHooOpa3ue. Y POBHU OpraHu3aiini OHOCHCTEM
cucTeMbl, npoueccel M X  |[IpakTuyeckoe 3ansitue 1. 2
H3y4eHue Vcnonp3oBaHue pa3IMyHBIX METOOB MPH W3YYEHUH OMOJIOTHYECKHX OOBEKTOB
IIpakTH4yeckoe 3aHsTHE 2. 5
. CBoiicTBa OMOCHCTEM H WX pa3HoOOpasne
Pa3znen 2. Xumuueckuii cocTaB KjieTkd. Bona u MuHepaJjbHbIe COJIH 12
Tema 2.1. Conep:kanue yueOHOro MaTepHaJja 1,2
XUMHYECKHii €OCTAB KJeT-| XMMUYECKUI COCTAB KIETKU. XUMHUYECKUE 3JIEMEHThL: MAaKPOAJIEMEHTBI, MUKPOIJIEMEHThI. ODUBHKO-XUMUUECKUE 12
KH. MIPOIIECCHI, MPOTEKAOIINE B JKUBBIX ciucTeMax. DyHKIINM BOJBI 1 MUHEPAIBHBIX BeliecTB B kKieTke. [lomnepxanne
OCMOTHYECKOTO OaiaHca
IIpakTHyeckoe 3anaTHE 3. 2
Bbenxu. CocraB u cTpoeHue OEIKOB
I[IpakTH4eckoe 3aHsaTHE 4. )
depMeHTH — OHosorHUecKue KartanniaTopel. CTpoeHne GepMeHTa: aKTUBHBIN IIEHTp, CyOCTpaTHas cielMpUIHOCTB.
IIpakTH4yeckoe 3ansaTHE 5.
YrneBonabl: MOHOCaxapu/ bl (TIIFOKO3a, pud03a U JIE30KCUpr003a), Arucaxapusl (caxaposa, JaKTo3a) U IMOIHCAXapUIbl 2
(kpaxmaJt, TIIMKOTeH, LIEJUTI0J103a). bruosiorndeckre hyHKIMU YIIIeBOIOB.
Jlumuapl: TPUTTUIEPHUIBL, POCHOTUIUABI, CTEPOUIBI
IIpakTu4yeckoe 3aHsTue 6. 2
Hyxneunossie kucnotsl: JJHK u PHK.
Tema 2.2. Coaep:kaHue y4e0HOr0 MaTepuaja 12,3
Knerka kak mnexoctHas|OO0MMe npu3Haky KIETOK: 3aMKHYTas Hapy>kHass MmemOpaHa, mojekybl JIHK kak reneTndeckuii anmapar, cuctemMa
JKMBasl cCHCTeMa cUHTEe3a Oelka. 5
Tuns! KJIeTOK: SyKapuoTHIecKas 1 MpokaproTHdeckas. OCHOBHBIE OTINYNS PACTUTEIHHOMN, >)KUBOTHON M TPUOHON
KieTKd. [[oBepXHOCTHBIE CTPYKTYPHI — KJIETOYHAs CTEHKA, INIMKOKAJIHNKC, X (pyHkiuu. [InazmaTnaeckas memOpaHa,
e€ cBoicTBa M (HYHKLIUH
IIpakTuyeckoe 3ansiTue 7. 2
Oco0eHHOCTH CTPOEHUS MPOKAPUOTHYECKON KIETKH
IIpakTHyeckoe 3ausTHE 8. 2

CtpoeHue 3yKapuoTHUECKON KIETKH




Pa3nen 3. JKKusHeneaTe IbHOCTH KIETKH

12

Tema 3.1 Coaep:kaHue y4e0HOr0 MaTepuajia 1,2
OHepreTHYecKuii 00MeH. |JHepreTHuecknii oOMeH B KJeTKe. PaciieruieHre BemiecT, BhIJCIEHUE U aKKYMYyJTUPOBaHUE YHEPTHH B KIIETKE. JTa- 6
Buocunres 0eska Bl PHEPreTHYecKoro ooMeHa. Peakinu MmaTpuaHoro cunresa. ['enernueckas napopmanust u JHK. Peanuzamnus rene-
THYECKON HHGOPMAIINH B KJIETKE. | eHETHIEeCKUH KO 1 €ro CBOHCTBA
IIpakTH4yeckoe 3ausTHe 9. 2
I'mukonus. Bpoxenue u ero Buabl. KuciopogHoe okucieHne, WK KJIETOUYHOE JIbIXaHue.
IpakTuyeckoe 3ansarue 10. 2
Tpanckpumius - Matpudablil cuaTe3 PHK. Tpancsmus - 6nocuaTe3 6emka. DTarbl TPaHCIIAIINH.
Tema 3.2 Coaep:kaHue y4e0HOr0 MaTepuajia 6 1,2
Hexierounbie (popmbl Uctopus otkpeitust Bupycos (J. Y. UBanoBckuii). OCOOCHHOCTH CTPOCHUS CHUS U JKU3HCHHBIN IIUKJ BUPYCOB. bak-
JKHM3HH — BHPYCHI tepuodaru. boe3Hu pacteHmid, )KUBOTHBIX M YelIOBEKa, BBI3BIBAEMbIe BUpycaMu. Bupyc umMmyHoaedunuTa yegoBeka
(BNY) — Bo3oyaurens CIIM/la. O0paTHas TpaHCKpHIIIKS, peBepTasa, naTerpasa. [IpodmmakTika pacrpocTpaneHus
BHPYCHBIX 3a00JI€BaHUN
[IpakTuyeckoe 3ausTue 11. 2
Bonie3nu pacTeHmid, )KWBOTHBIX U YENOBEKA, BHI3BIBAEMbIC BUPYCAMH.
IIpakTHyeckoe 3ansitue 12. 2
[IpodunakTika pacupocTpaHeHHs BUPYCHBIX 3a00JIeBaHUH.
Pa3nen 4. Pa3mHokeHHe W HHAUBUAYAJIbHOE Pa3BHTHE OPTaHN3MOB 18
Tema 4.1 Coaep:kaHue y4e0HOr0 MaTepuaja 12,3
KuzneHHblii UK KiaeTkd. |KieTouHbIN MUKII, WK KU3HEHHBIH LUK KineTku. Marepdasa u murtos. IIpoueccel, nporekaromue B uHTepdase. Pe-
Jenenue kiaerku. Muro3 Kanys — peakus Mmatpudaoro cuate3a JJHK. Ctpoenune xpomocoMm. XpoMoCcOMHEIH Habop - kapuoTwil. [lurmiio-
WIHBIA U TalUIOMIHBIA XpOMOCOMHBIE Habopbl. XpoMaTtusl. LluTonornyeckue 0OCHOBBI pa3MHOKEHUSI M MHAWBUY- 6
AIBHOTO Pa3BHUTHUS OPTAaHU3MOB.
Henenue xietkn — MuTo3. Cragun muto3a. [Iporeccsl, mporucxosIiye Ha pa3HbIX CTaUAX MUTO3a. bruonoruueckuit
cMbIcl MuTo3a. [Iporpammupyemast rHOeIb KIeTKH — alonTo3
IpakTuueckoe 3ansTue 13. 2
XPpOMOCOMHBIN HA0OD - KapuOTHIL. J|MTIIOWIHBIN U TalIONTHBIA XPOMOCOMHBIE HAOOPHI..
IpakTuyeckoe 3ansatue 14. 2
Habnroenne MuTO3a B KJIETKaxX KOHYHMKA KOPEITKa JIyKa Ha TOTOBBIX MHUKpOIIpenapaTax
Tema 4.2. ®opmbl pazMHo- |(Coaep:kaHHe Y4eOHOT0 MaTepuaja 1,2
JKeHHsI OPTraHU3MOB Pa3MHOXKEHUS: JieficHHe HaJBOE, IIOYKOBAaHHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuE, BEreTaTUBHOE PA3MHO- 6
Oo6Opa3zoBanue U pa3BuTHe [|KeHHE. MIcKyccTBEeHHOE KIIOHUPOBaHKE OPraHU3MOB, €ro 3HaYeHue U1 cenekuun. [lonoBoe pasMHOXeHUE, €ro OTIIu-
MOJIOBBIX KJIeTOK. Omiono- [4us ot 0€Cronaoro
TBOpPeHUe IpakTnyeckoe 3ansitue 15. 2
I'ameTorenes - mpouecc 0O6pa3oBaHMs MOJOBBIX KIETOK Y *HUBOTHbIX. OOpa3oBaHKHe U Pa3BUTHE IOJIOBBIX KJIIETOK -
raMer (CriepMaTo30u I, SHIEeKIIeTKa) - ciepMaTorenes u oorenes. Omnogoreopenue. [lapreHorenes.
IpakTuyeckoe 3anstue 16. 2




H3yueHue cTPOEHHS MOJIOBBIX KJIETOK HA FTOTOBBIX MUKPOIpenapaTax
Tema 4.3 Coaep:xanue y4e0HOro MaTepHaJa 6 1,2
HuauBuayaiabHoe pa3Butue |HIuBHAYanpHOE pa3BuTHE (OHTOTeHE3). OMOpHOHaIbHOE pazsuTre (3MOprorenes). [locTaMOproHamsHOE pa3BUTHE.
OpraHu3MoB Tuns! moCcT-3MOPUOHATILHOTO Pa3BUTHS: TIPsMOE, HerpsiMoe (TMUuHOYHOE). PocT u passutue pactenuit. OHTOreHE3
IBETKOBOT'O PACTCHHUS: CTPOCHHUE CEMECHH, CTaJIUU PA3BUTHUS
IIpakTuyeckoe 3ausTue 17. 2
Jranbl SMOPHOHATILHOTO Pa3BUTHUS Y IIO3BOHOYHBIX KHBOTHBIX: APOOIICHHE, TaCTPYJISIHUS, OPraHOTeHE3.
Ipakruueckoe 3anstue 18. 2
BrusitHue cpesibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPKI, CIOCOOHKIEC BBI3BIBATH BPOXKICHHBIC YPOJICTBA
Pa3nen 5. HacjiencTBEHHOCTH U H3MEHYHBOCTh OPraHU3MOB 8
Tema 5.1 Coaep:kaHue y4e0HOr0 MaTepuajia 1,2
3aKOHOMEPHOCTH HacJe10-|3aKOHOMEPHOCTH HacleIOBaHUs MPU3HAKOB, ycTaHoBIeHHbIe [. MenneneM. MoHorubpuaHoe ckpemuBanue. Juru- 6
BaHUsI IPU3HAKOB. OpuaHOE CKpeniBaHue. XpOMOCOMHAs TEOPHUS HACICICTBEHHOCTH. [ e HeTHUYEeCKHE KapThl
IIpakTHyeckoe 3ansiTue 19. 2
I{uToreHeTHYeCKre OCHOBBI JJUTHOPHTHOTO CKPEIUBAHUS
Ipakruueckoe 3anstue 20. 2
Wzyuenne pe3ynbTaToB MOHOTHOPHIHOTO U AMUTHOPUIHOTO CKPEHIMBaHUs Y Ap030(HIIbl Ha TOTOBBIX MUKpOIIpenapa-
Tax
Tema 5.2 Cenexknust Kak Conep:kanue y4eOHOro MmaTepuajia 12,3
HAyKa U Npolecc. 3apokeHe CeNeKIMK U JoMecTukanus. Yuenue H. . BapuioBa o eHTpax MpOMCXOKACHHUS U MHOTO00pa3ust 2
OcHOBBI OHOTEXHOJIOTHH KYJIBTYPHBIX PaCTEHHIL.
IMpakTnyeckoe 3ansTue 21. 1
BuoTexHoIOrMs Kak 0Tpaciib IPOU3BOJICTBA

HpOMe)KyTO‘lHaﬂ arrecraums

3a4eT ¢ OLIeHKOH

Bcero:

63




3.YCJOBUS PEAJIN3ALIAN ITIPOTPAMMbBI YUYEBHOM JIJUCHUILJINHBI

3.1. MatepuajibHO-TEXHHYECKOE O0ecnieueHne

Peanuzanus nmporpaMMbl yueOHON TUCIUIUIMHBI OCYIIECTBISETCS C UCIOJIB30BaHUEM CIICLHU-
anbHbIX mometeHuit (B coorserctBun ¢ ®I'OC u OIIOII): yyebHoro kabunera.

O06opynoBaHue yueOHOro KabuHeTa:

- paboune MecTa 00y4JarOLINXCS;

- pabouee MeCTO IMpenoaBaTes;

- HeoOXxoauMas Ui MPOBEJICHUSI MPAKTUUECKHUX 3aHATUN METOJMYecKasl U CIpaBOYHAs JIUTe-
paTypa (B T.4. B 2JIEKTPOHHOM B BUJIE).

TexHuueckue cpeacTBa 00y4eHHUs:

- KOMIIBIOTED;

- MYJIbTUMEIUMUHBIN POEKTOP, SKPaH;

- MYJIbTUMETUHHBIC TIPE3CHTALIHH.

3.2. UuopMmanoHHOe o0ecniedeHne peain3aliu MporpaMmbl

Jns peanuzanuu mporpaMMbl OuOIMOTEeUHBIH (HOHA 00pa3oBaTENbHON OpPraHU3alUd HMEET
TeYaTHBIE W/WITH SJIEKTPOHHBIE 00pa3oBaTelbHble U HH(POPMAIIMOHHBIE PECYPChI, PEKOMEHIYEMbIE /IS
UCIOJIb30BaHUs B 00pa30oBaTeIbHOM IMpOIIecCe.

3.2.1. lleuammnoie uzoanus

HopmamusHo - npasosvie 0oKymenmol:

1. Koncrurynus Poccuiickoit denepannu

Ocnoenas numepamypa:

3.2.2. Dnekmponnvie uzoanus (31eKmpoHHbIE PECYPChl):

1. Jleonosa, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlans,
2023. — 172 ¢. — ISBN 978-5-507-45744-1. — TekcT : 21IeKTpOHHBIH // JIaHb : 2JIEeKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/282434

2. Xapuenko, H. H. buonorus 3sepeit u ntur; / H. H. Xapuenko, H. A. Xapuenko. — 2-e u3.,
crep. — Cankr-IletepOypr : Jlans, 2022. — 432 ¢. — ISBN 978-5-507-44396-3. — TekcT :
AJIEKTPOHHBIH // Jlann : AIIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/222674

3.2.3. /lononnumenvhble UCHOUHUKU.
1. Caiitr MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparmn http://minobrnauki.gov.ru
Caiit MunucrepctBa npocsenienus Poccutickoit @eneparuu http://edu.gov.ru



https://e.lanbook.com/book/282434
https://e.lanbook.com/book/222674
http://minobrnauki.gov.ru/
http://edu.gov.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATIJIAHBI

KOHTpOJIB M OLICHKA PE3YJIbTATOB OCBOCHHUA AUCHHUIIJIMHBI OCYIICCTBIIACTCA IPCIIOJaBaATCIICM B
ImpoHecce NMpOBEACHHUA MMPAKTUUCCKHUX SaHHTHfI, TECTUPOBAHM:A, 4 TAKKC BBITIOJIHCHUA O6y‘laIOHII/IMI/IC$[

VHJMBHUIYQJIbHBIX 33JJaHUMN, IIPOCKTOB, UCCICIOBAaHU.

4.1. Pe3yabTaTbl 00yuyeHUst

(I)OpMI)I U ME€TOAbI KOHTPOJIAA

Pe3yabTarnl 00yueHus M OLICHKHU pe3yJIbTaTOB
o0yueHus
Komnerenuuun
BxoaHO0#1 KOHTPOIIb:
— TECTUPOBAHHUE;

Texylmuii KOHTPOJIb:

— aHaNM3 OTBETOB OOy4aromuxcs (Kak YCTHBIX,TaK H
OK 07 MMMCHbMEHHBIX); 5

— aHAJU3 U OLIEHKA MPOAYKTOB ayJUTOPHOU AEATEIb-
HOCTH 00yYaroIInXCs;

— QHaJIU3 OTYETOB MO NPAKTHUECKUM 3a/IaHUSIM;
IIpomesxyTouHas aTTecTalys:

- 3a4€T C OLEHKOMI

JIMYHOCTHBIE pe3yJabTaThbl oﬁyqem/m

BxoaHo# KOHTPOJIB:

— TECTUPOBAHHE;

Texylmuil KOHTPOJIb:

— aHaJM3 OTBETOB OOydarommuxcs (Kak YCTHBIX,TaK H
11 - J110 HMUCHMEHHBIX); 5

— aHaNU3 U OIIEHKA MPOJYKTOB ayJUTOPHON JEATEIb-
HOCTH 00YYarOIINXCs;

— aHAJIU3 OTYETOB MO MPAKTHUYECKUM 3aJIaHUSIM;
[IpomexxyTodHas aTTecTaIus:

- 3a4€eT C OLIEHKON

MeTanpeaMeTHble pe3yabTaThl 00y4eHuUs!

BxoaHol KOHTPOJIb:

— TECTUPOBAHHE;

Tekylmuil KOHTPOJIb:

M1 — M8 — KOHCTIEKTUPOBaHUE

— JIMCKYCCHs
IIpomexxyTouHas aTTeCTAIHS:
- 324ET C OLIEHKOM

IIpenmeTHBbIE Pe3yJabTaThl 00y4eHH s

BxoaHol KOHTPOJIB:

— TECTUPOBAHHUE;

Texylmuil KOHTPOJIb:

- TECTUPOBaHHE

— aHaJM3 OTBETOB OOydarommuxcs (Kak YCTHBIX,TaK H
I11 - 1110 MMMCHMEHHBIX );

— aHaJIM3 U OLIEHKa IIPOJYKTOB ayJANTOPHOH JesTelb-
HOCTH O0ydaromuxcs (cxeM, TabJIHI, XapaKTepUCTUK
1 p.);

[TpomexyrouHast aTTecTanus:

- 3a4eT C OUEHKOU




4.2. Kputepuy OLeHKH TeKYIIero KOHTPOJISA M MPOME:KYTOYHOI aTTecTanuu

B ®I'bOY BO «AI'TY» mns oOy4aronuxcs mo o0pa3oBaTeIbHBIM MPOrpaMMaM CPEIHETO TPOo-
(dbeccruoHaIbHOrO0 00pa30BaHUs MPUMEHSETCS NATHOATUTbHAS [IKala 3HAHWMA, YMEHUN, IPAKTHIECKOTO
OTIbITA.

HIxaJbl one-
HHUBaHNUS
%
o]
z
= & Kputepun onennBanns
= &
S %
© R
=
=
&
=
8 [Toka3bIBaeT BHICOKHUW YPOBEHb OCBOEHHUS PE3YJIbTATOB, T.€.:
=
5 —  JEMOHCTPHUPYET ITyOOKOE ¥ MPOYHOE OCBOCHHE MaTepHaa;
ﬁ —  HCYEPIBIBAIOILE, YETKO, TOCIEA0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHHO M31a-
' raeT TEOPETUUECKUI MaTepua;
g —  IpaBWIBHO (GOPMHUPYET ONpPENEICHUS;
= _ o ) o
2 JEMOHCTPHUPYET YMEHHUSI CaMOCTOSITENbHOM PabOThl ¢ HOPMaTUBHO-TIPABOBOH JIU-
g TepaTypoii;
v — yMeerT JieNlaTh BBIBOABI 10 U3J1araéMoMy MaTepHaiy.
% IToka3sIBaeT JOCTATOYHBIN YPOBEHb OCBOCHHUSI PE3YNbLTATOB, T.€.:
;_O — JIEMOHCTPHUPYET AOCTATOYHO IIOJHOE 3HAHHWE MATE€pUald, OCHOBHBIX TEOpETHYE-
) CKHUX TOJIOXKCHUH;
2 g — JIOCTATOYHO MOCJENOBATEIbHO, TPAMOTHO JIOTHYECKU CTPOMHO M3J1aracT MaTepH-
: o
Sy —  JIEMOHCTPHUPYET YMEHHUs OPUEHTUPOBATHCSI B HOPMATUBHO-IIPABOBOM JIUTEPATYPE;
>§ —  yMeerT JienaTh JOCTaTOYHO 00OOCHOBAHHBIE BBIBOBI 10 N3J1aracMOMY MaTepHualy.
IR IToka3bIBaeT OPOrOBBIA YPOBEHb OCBOCHMSI PE3YJILTATOB, T.€.:
% —  JeMOHCTpHUpYeT o0Illee 3HaHUE N3y4yaeMoro MaTepHuaa;
5 —  HCIBITBIBACT 3aTPYJHEHMS IPU OTBETAX HA JOMOJHUTENBHBIE BOIPOCHI;
B S S _ .
s £ £ 3HAET OCHOBHYIO PEKOMEHIYEMYIO JINTEPATYPY;
3 g % —  yMEET CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOIl H3/1araeMoro Marepuaia.
g | o
=
=]
o
=
2
A CraBuTcs B citydae:
o o
z — HE3HaHUS 3HAYMTEIbHOM YacTH NMPOrpaMMHOr0 MaTepHana;
E o —  HE BJAJICHUS NOHATHITHBIM aNapaToM JUCIUILINHBL
s g = —  JOMNYyLIECHUs CYLIECTBEHHBIX OLIMOOK MPU M3JI0KEHUH YUeOHOTO MaTepuaa,
é § E — HEYMEHHS CTPOMUTH OTBET B COOTBETCTBHH CO CTPYKTYPOM H3J1araeMoro BoIpoca;
g« o — HEyMEHHs AeNaTh BBIBOABI [10 U3JIaraeMOMy MaTepuay.
e =
=
>
(@]
=




