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1.OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOM JUCIUILINHBI

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHaIbHOI 00pa3oBaTeIbHOM
NpOrpamMmbl

VYyeonas mucrummHa «OY .06 buonorus» otHocutes K yueonomy nukiny «COO. Cpennee
obmiee obpazoBanue» pazaena «OIl. O6meobpa3zoBatenbHas moaroroska» [TICC3.

Pabouas mporpaMma AUCIHUIUIMHBI SBISETCS YaCThIO OCHOBHOU MpodeccroHalbHOM 00pa3oBa-
tenbHOU nporpammel B cooTBeTcTBUU ¢ DI'OC CIIO no cneuunansHocty 15.02.17 MoHTax, TeXHHYE-
CKOe 00CTy)KMBaHWE, IKCIUTyaTalss ¥ PEMOHT MPOMBIIUICHHOTO 000pyaoBaHus (TI0 OTPaCisaM) IS
o0y4Jaronuxcs, IMEIOIMX OCHOBHOE 00I1iee 0Opa3oBaHUE.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpeaHero npodeccuoHaIbLHOTO 00pa-
3oBanusa U1 ®I'OC cpennero odmiero o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpPE, COAEPKAHUIO U pe-
3yJbTaTaM OCBOCHUS yueOHOM aucuumiuabl «buosnorusy.

1.2 O0mas xapakTepucTHKA y4eOHOM TUCHUIINHBI

N3yuenune yueOHON NUCLUIUIMHBI CIIOCOOCTBYET Pa3BUTHIO JIMYHOCTH CTYJIEHTa — 3TO T'OTOB-
HOCTb U CIIOCOOHOCTb K CaMOpPa3BUTHIO U JMYHOCTHOMY CaMOOINPEAEICHUIO, 1IeJIeHAPaBIeHHON MO-
3HABATEJIbHOM J1€ATEIbHOCTH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPAXKAIOILME JTUYHOCTHBIE U IPaX-
JAHCKHE TIO3ULIUMH, IPABOCO3HAHUE, CIOCOOHOCTh CTaBUTH 1IEJIU U CTPOUTH JKU3HEHHBIE IJIaHbI.

1.3 leab u mu1aHUpyeMble Pe3yJbTAThI 0CBOEHHS M CHUILTAHbBI

Conepkanue MporpaMMbl Y4eOHOW AUCHUIUIMHBI «BUOJIOTHS» HANpaBlIeHO HAa JOCTHXKCHHE
CIIEIYIOLIUX LIEJICH:

- OCBOCHHE O0YyYaIOIMMUMHKCS CUCTEMBbI 3HAHUN O OMOJIOTHYECKUX TEOPHUAX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIax, CIyXKaIUuX OCHOBOU JUIsi pOpMHUpPOBAHUS MPEICTABICHUHN O
€CTECTBEHHO-HAyUYHON KapTHHE MHUpPA; O METOJaX HAyYHOTO MO3HAHUs;, CTPOCHHH, MHOTOOOpa3uu u
O0COOEHHOCTSIX KHUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3alliy; BBIJAIOUINXCS OTKPBITHSIX U COBPEMEH-
HBIX HCCJICIOBAHUSIX B OMOJIOTUH;

- (¢opMUpOBaHHE Yy O0YyYaIONINXCSA MO3HABATEIbHBIX, HHTEIJICKTYabHBIX U TBOPYECKUX CIIO-
cOOHOCTEH B MpoIlecce aHauu3a JAaHHBIX O MYTSX Pa3BUTHSA B OMOJIOTMM HAyYHBIX B3TJISIOB, UICH U
MOJXO0/I0B K MU3YyYEHHMIO KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3alNM;

- CTaHOBJIEHHE y 00yJaromuxcs o01end KylabTypbl, PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSACHATH U OLIEHWBATH SIBICHHUS OKPY>KAIOIIEr0 MHUpa KHBOW MPHUPOABI HA OCHOBAHUU 3HA-
HUW U OTIBITA, TOJIYYCHHBIX TIPH U3YYCHUH OUOJIOTHH;

- (hopMupoBaHHE y OOYYAIOIIUXCS YMEHHH WIUTIOCTPUPOBATH 3HAUEHUE OMOIIOTUYECKUX 3HA-
HHUI B IPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U
arpoOMOTEXHOJIOTHIA;

- BOCIIUTaHUE YOKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM YKUBOW MPUPOJIbI, HEOOXO-
IUMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COONIOICHUS dTUUECKUX HOPM TIPU TIPOBEJACHUH OHONIOTHYe-
CKHX HCCIICOBAHMIA,

- OCO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUH IS TOBBIIICHUS YPOBHS YKOJIOTHUECKOM KYIb-
TYpBI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHHS;

- MIPUMEHEHHE TMPUOOPETEHHBIX 3HAHWM W YMEHUN B MOBCETHEBHOM KH3HU JIJISl OLEHKU TO-
CJICJICTBHI CBOEH NEATENIbHOCTH IO OTHOIIEHUIO K OKpYXKAloIIeh cpene, COOCTBEHHOMY 3/10pPOBBIO;
000CHOBaHUE U COOIOIeHNE Mep PO UITAKTHKH 3a00JIeBaHUH.

B pamkax mporpammbl y4eOHOW AMCHUIUITMHBI OOYYAIOIIMMUCS OCBAaWMBAIOTCS YMEHHS H
3HAHUA.

Kox OK YmMmenns 3Hanug

OK 07
ConelicTBOBaTh COXpaHEHUIO OKPYKaOLIeH
Cpellbl, pecypcocOepeReHUI0, IPUMEHATh
3HAaHUA 06 HN3MCHCHUU KIIMMaTa, IPpUHIUIIBL
OepeKITMBOTO MPOU3BOJCTBA, 3D (HEKTUBHO
JIeiCTBOBATh B YpE3BbIYAIHBIX CUTYaIUIX

VY1 cobmoaaTh HOPMBI 3KOJIOTH-
YeCKOo# 0€30IacHOCTH;
V2 omnpenensath HampaBleHUA
pecypcocOepexeHrss B paMKax
poecCHOHAIbHON JIEATEIIbHO-
CTH II0 CIIENUAILHOCTH

31 mpaBmiIa HKOIOTHYECKOH 0e3-
OMAaCHOCTH TPU BEACHUHU MPO-
(heccroHaIbHON AEATENEHOCTH;
32 myTH oOecIedeHus: pecypco-
cOepeKeHUS

OcBoenne coaepkaHusi y4eOHON auciuruinHel «buonorus» o0ecrneynBaeT IJOCTUKEHHE

CTYJACHTaMH CJIEAYIOIIUX PE3YJIbTAaTOB:
JIMYHOCTHBIX:




JI1 - rOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIbHOCTH;

JI2 - chopMupoBaHHOCTH 3I0POBOTO M OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/10pPOBbIO;

JI3 - notpeOHOCTh B (PU3MUECKOM COBEPLICHCTBOBAHHUM, 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBHOMN
JESTENIbHOCTbIO;

JI4 - akTUBHOE HENpPHIATHE BPEAHBIX IPUBBIUEK U MHBIX (JOPM NMPUUMHEHMs Bpela Gu3nueckoMy
U TICUXUYECKOMY 3/J0POBBIO;

JI5 - TOTOBHOCTB K TPYy.ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00UE;

JI6 - chOopMHPOBAHHOCTh  SKOJIOTMUYECKOM  KyJIbTYpbl, IIOHUMaHHME BIUSHHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHON CpeJlbl, 0CO3HAHHE II100aIHHOTO
XapakTepa 3KOJOrMYECKUX Ipo0ieM;

JI7 - mnaHupoBaHHE U OCYILECTBIEHUE ICUCTBUI B OKPYKAIOLLIEH Cpe/ie HA OCHOBE 3HAHUS LIEIIeH
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

JI8 - akTHMBHOE HENpUSTHE NEUCTBUM, IPUHOCSIINX BPEJ OKPYKAIOILEH CpELE;

JI9 - ymenue IIPOrHO3UPOBATH HeOJIaronpusTHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JI10 - pacmmpeHue OnbITa JEATEIBHOCTH SKOJIOIMYECKON HAlPaBICHHOCTH;

MertanpeamMeTHbIX:

MI - BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYMS B PACCMATPUBAEMBIX SBJICHUSAX;

M2 - hopMupoBaHHE€ HAayyHOrO THNA MBIIUICHUS, BJIAJCHHE HAyYHOH TEPMHUHOJOTHEH,
KJIFOUEBBIMM ITOHATUSAMHU U METOJIaMU;

M3 - cnocoOcTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO MIMPOKON SPYIUIMH B PA3HBIX 00JACTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

M4 - chOpMUPOBAaHHOCTh  CAMOCO3HAHUS, BKIIOYAIOIIETO CHOCOOHOCTh TOHHMATh  CBOE
HMOLMOHAIBHOE COCTOSHUE, BHUJIETh HAIIPABICHMS PA3BUTUS COOCTBEHHOW SMOLIMOHAIBHON CQepsl,
OBITh YBEpEHHBIM B ce0¢;

MS5 - chOpMUPOBAHHOCTb ~ CaMOPETYJIMPOBAHMs,  BKJIIOYAIOUIETO  CaMOKOHTpPOJIb,  YMEHHUE
IPUHUMATh OTBETCTBEHHOCTh 33 CBOE IOBEICHUE, CIIOCOOHOCTh alalTHPOBATHCS K SMOIIMOHAIBHBIM
M3MEHEHMSIM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

M6 - chopmMupoBaHHOCTH BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKCHHIO
LIEJIM U yCIIEXY, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE AEUCTBOBATH, HCXOIS U3 CBOMX BO3MOXKHOCTEH;

M7 - cpopMUPOBaHHOCTh 3MMATUH, BKJIKOYAIOMIEH CIOCOOHOCTh IOHHMMATh 3SMOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YUUTBIBATh €0 MPHU OCYLIECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTh K COUYBCTBUIO
U COIEPEKUBAHUIO;

M8 - chopMUPOBAHHOCTb COILMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh
OTHOIIEHHUS C APYTUMHU JIFOJIbMHU, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U Pa3peliaTh KOHPIIUKTBHI;

IIpeamerHbIx:

IT1 - copmMupoBaHHOCTH 3HAHUII O MECTE U POJIK OMOJIOTUH B CUCTEME HAYYHOIO 3HaHMS; (PyHK-
IIUOHAJIbHOM IPaMOTHOCTH YeJIOBEKaA JUIsl PeIICHHs] dKU3HEHHBIX Tpo0iIeM;

I12 - copmMupoBaHHOCTH YMEHUS PaCKPbIBAaTh COJIEPKaHNE OCHOBOIOJATAIOIINX OMOIOTHUECKUX
TEPMUHOB M MOHATHUN: XKU3Hb, KJIIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOMYJISALUS, SIKOCUCTEMA, OHoIIe-
HO3, Onocdepa; MeTaboa13M (0OMEH BELIECTB U MPEBpaIlleHUEe YJHEPTHH ), TOMEOCTa3 (CaMOpEryJIsius),
O6uocuHTe3 OenKa, CTPYKTypHasi OpraHu3amus KHUBBIX CUCTEM, AUCKPETHOCTb, CAMOPETYJISAIHS, caMo-
BOCIpou3Be/ieHUE (PErpoayKIHs), HACAeACTBEHHOCTh, W3MEHUYMBOCTb, YHEPrO3aBHCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAsI OpraHU3aLUs;

I13 - copmMupoBaHHOCTH YMEHUS PACKPHIBATH COJEPKaHUE OCHOBOMOJIAraloIuX OMOIOTHUECKUX
TEOpUH U TUIIOTE3: KJIETOUYHOM, XpPOMOCOMHOM, MyTallUOHHOM, 3BOJTIOLIMOHHOM, IPOMUCXOXKIECHUS JKU3-
HU U 4eJIOBEKa;

14 - chopMUPOBAaHHOCTH YMEHHsI PACKPBIBaTh OCHOBOIIOJIATAOLINE OHOJIOTHYECKUE 3aKOHBI U
3akoHomepHocTu (I'. Mennens, T. Moprana, H.M. Basunosa, O. I'ekkens, ®. Mromnepa, K. bapa),
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

I15 - npuoOpeTeHne ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO MO3HAHMUS, UCIOJIb3Ye-
MBIX B OMOJIOTUU: HAOMIONEHUS M ONMMCAHUS KMBBIX CHUCTEM, MPOLIECCOB M SIBICHU; OpraHu3aluud U
MIPOBEEHUS] OMOJOTHYECKOTO SKCIIEPUMEHTA, BBIABUKEHHS TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY
UCCIIelyeMbIMH BETMYMHAMHU, OOBSCHEHUS TOJTYUYEHHBIX PEe3yJIbTaTOB U (POPMYIUPOBAHMS BBIBOJOB C



HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUHN U 3aKOHOB;

I16 - chopMHPOBAHHOCT YMEHHS BBIAEIATH CYIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK IPOKa-
PHOT U 3YKapHOT; OJHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B U SKOCH-
CTeM; 0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB M IPEBPALIEHUS 3HEPIrUU B KIETKe, (POTOCHHTE3A,
TUTACTHYECKOTO M YHEPreTHYECKOro 0OMEeHa, XeMOCHHTE3a, MUTO03a, ME03a, OII0JOTBOPEHUS, Pa3BH-
TUS U Pa3MHOXKEHUS, HHAMBUIYAIbHOTO Pa3BUTHs OpraHn3Ma (OHTOreHesa), 60pbObl 3a CyIecTBOBA-
HUE, eCTECTBEHHOI'0 0TOOpa, BU000pa30BaHus, MPUCTIOCOOIECHHOCTH OPraHU3MOB K Cpe/ie OOUTaHHs,
BJIMSIHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOI€HHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U NIPEBPALLEHUE SHEPIHH B Ouochepe;

I17 - chopMUpPOBAaHHOCTD YMEHHSI TPUMEHATH MOJYYESHHBIC 3HAHUS JJIs1 0OBsICHEHUsT Onoornye-
CKHUX IPOLIECCOB U ABJICHUM, /I IPUHATHUS NPAKTUUYECKUX PEIICHUI B NOBCEIHEBHOM KU3HHU C LIENIbIO
obecriedeHrs: 0€30MaCHOCTH CBOETO 3/I0POBbS M 37I0POBbsI OKPYXKAIOIIUX JIIOJEH, COOMIOCHUS 310PO-
BOro o0Opa3a *H3HH, HOPM I'DaMOTHOI'O MOBEACHUS B OKPYXKAIOLIEH MPUPOJHON cpele; MOHUMaHue
HEO0XOAMMOCTH UCIOIB30BAHUS JOCTIXKEHUI COBPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTHIA JUTS palno-
HaJIBHOT'O IIPUPOJIOIIOIB30BAHHUS;

I18 - chopMUPOBAHHOCTD YMEHHUSI peuIaTh OMOJIOTMYECKHE 3a/1aud, COCTABIATh T€HOTUITHYECKUE
CXEMbI CKpEILMBaHUs /ISl Pa3HbIX TUIOB HACJIEOBAaHUs IPU3HAKOB Yy OPraHU3MOB, COCTABIISATh CXEMBI
IIEpEeHOCca BEILIECTB U SHEPTUH B SKOCUCTEMaX (LIETH MUTaHUs, TUILEBbIE CETH);

I19 - chopmMupoBaHHOCTh YMEHHH KPUTUYECKHM OLEHMBATh MH(OpMAIUI0 OHOJIOIMYECKOro Co-
JiepKaHusl, BKJIIOYAIOLIYIO IICEBJOHAYyUHbI€ 3HAHUS U3 Pa3jIMYHbIX MCTOYHUKOB (CpeAcTBa MaccOBOM
uHbOpMalUY, HAYYHO-TIOMYJIIPHbIE MaTe€pUaibl); HHTEPIPETUPOBATh ITUYECKUE ACIEKThl COBPEMEH-
HBIX UCCIIEIOBAaHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH; PACCMATPUBATH TII00AIbHBIE SKOJIOTH-
YyecKue Ipo0eMbl COBPEMEHHOCTH, (POPMUPOBATh 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

110 - c(OPMHPOBAHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHbBIE MUCHbMEHHBIE M YCTHBIE COOOIIe-
HUS HAa OCHOBE OMOJIOTMYECKOM MH(POPMALUU U3 HECKOJBKUX HUCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATUMHBIN annapaTr OUOJIOTHH.

2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMILIMHBI M BUAbI YU4eOHOI padoThl

O0BeM B yacax

Bux yueouoii padors1 o4Has opma o0yueHust

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM

JUCHMILINHDBI 63
O0bem padoThl 00y4arOIIMXCH BO B3AaHMOJACHCTBHH C 63
npenoaaBaTesieM:

B TOM YHCJIE:

JICKIINU 21
MPaKTUYECKHE 3aHITHI 42

J1a00paTOPHBIE PAOOTHI

KOHTPOJIBHBIC pa6OTLI

KypcoBasi paboTa (IIpoeKT)

KOHCYJIbTalluK1

CamocTosiTesibHAsi padoTa

IIpumepHasi TEeMATHKA KYPCOBbIX pa00T (IIPH HAJIMYNH)

IIpomeskyTouHas aTtTectanus B gopme HK3aMeHa/3a4eTa

2 ceMecTp/3a4eT ¢ OLIEHKOU




2.2 TemaTn4yecKkHi IUIAH U COJePKAHNE YUEOHON TUCHUNIMHBI

HaumeHoBaHue Conaepsxanue y4eO0HOro MaTepuaJa, O0bem | YpoBeHb
pa3/iesioB U TeM JIEKIMH, MPAKTHYEeCKHeE U Ja00paTopHbIe 3aHATHSA 4acoB | OCBOEHMS
1 2 3 4
Pasnes 1. buoJiorusi Kak KOMIIEKC HAYK O JKMBOMH NPHpoOJie 6
Tema 1.1. Conep:kaHue y4eOHOro MaTepuajia 1,2
BuoJiorusi kak Komiuiekc- |buonorus xak Hayka. JKuBble crucTeMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Onojaoruu. OTINYre KUBBIX CHCTEM OT 2
Hasi Hayka. Buosoruueckue |Heoprannueckoi npuponapl. CBolcTBa OMOCHCTEM U HX pa3HooOpa3ue. YpOBHHU OpraHu3alMy OHOCHCTEM
cucTeMbl, npoueccel M X  |[IpakTuyeckoe 3ansitue 1. >
H3y4yeHue Hcnonp30BaHue pa3nMyHbIX METOIOB NP W3YYEHUH OMOJIOTHYECKHX OOBEKTOB
IIpakTH4yeckoe 3aHsITHE 2. )
. CBolicTBa OMOCHCTEM U HX pa3HOOOpasue
Paznen 2. Xumuyeckuii coctas kjeTkd. Boaa m MuHepaJbHbIe COJIH 16
Tema 2.1. Conep:kanue yueOHOro MaTepHaJjia 1,2
XUMHUYECKHii €OCTAB KJIeT-| XUMUUYECKUI COCTAB KIETKU. XUMHUYECKUE 3JIEMEHThL: MaKPOAJIEMEHTBI, MUKPO3JIEMEHThI. PUBHKO-XUMUYECKUE >
KH. MIPOIIECCHI, MPOTEKAOIINE B )KUBBIX cicTeMax. DYHKINM BOJBI 1 MUHEPAIBHBIX BeliecTB B kKieTke. [lonnepxanne
OCMOTHYECKOro Oajanca
IIpakTH4eckoe 3anaTHE 3. )
benxu. CocraB u cTpoeHue OIKOB
IIpakTHyeckoe 3anATHE 4. 2
depmeHTl — OHosornueckue karanuzatopel. CTpoeHne GepMeHTa: aKTUBHBIN IIEHTP, CyOCTpaTHas CIeIMPUIHOCTb.
IIpakTH4eckoe 3aHsATHE 5.
YrneBoabl: MOHOCaxapu bl (TIIFOKO3a, pud03a U JIE30KCUpr003a), Arucaxapubl (caxaposa, JaKTo3a) U IMOTHCAXapUIbI ’
(kpaxmai, TIMKOTeH, [IeJITI0I03a). bronornveckue QyHKINMN yriaeBoaoB.
Jlumuapl: TPUTTUIEPHUIBL, POCHOTUITUABI, CTEPOUIBI
[MpakTu4yeckoe 3ausTue 6. )
Hyxnennossle kucnotel: IHK u PHK.
Tema 2.2. Coaep:kaHue y4e0HOr0 MaTepuajia 1,2,3
Knerka kak mneiaoctHas|OO0mme npu3Haky KJIETOK: 3aMKHYTas Hapy>kHass MmemOpaHa, mojekybl JIHK kak reneTndeckuii anmapar, cuctemMa
JKMBasl cCHCTeMa cuHTe3a Oelka. ’
Tuns! KIETOK: SyKapuoTHIecKas 1 MpokaproTHdeckas. OCHOBHBIE OTINYNS PACTUTEIHHOMN, 5)KUBOTHON M TPUOHON
KieTkd. [loBepXHOCTHBIE CTPYKTYPHI — KJIETOYHAs CTeHKA, TNIMKOKAJIHNKC, X (pynkinu. [Inazmatndeckas memOpana,
e€ cBoicTBa M (DYHKLIUH
IIpakTuyeckoe 3ansitue 7. 2
OCOOEHHOCTH CTPOCHUS TPOKAPUOTHICCKON KIICTKH
IIpakTHyeckoe 3anaTHE 8. )

CtpoeHne 3yKapuoTHUECKON KIETKH




Pa3nen 3. JKKusHeneaTe IbHOCTH KIETKH

12

Tema 3.1 Coaep:kaHue y4e0HOr0 MaTepuajia 1,2
DHepreTHYecKuii 00MeH. |JHepreTruecknii 0OMeH B KieTke. Paciiernuienne BelecTs, BIACNEHNE U aKKyMyJTUPOBaHUE YHEPTUN B KJIeTKe. JTa- )
Buocunres 0eska Bl PHEPreTHYecKoro ooMeHa. Peakiuu MmaTpuaHoro cunresa. ['enetnueckas napopmanust u JHK. Peanuzamnus rene-
THYECKON HH(GOPMAIINH B KJIETKE. | eHETHIEeCKUH KO 1 €ro CBOHCTBA
IIpakTH4yeckoe 3ausTue 9. 2
I'muxonus. Bpoxenue u ero Buabl. KuciopogHoe okucieHne, WK KJIETOUYHOE JIbIXaHue.
Ipakrnueckoe 3ausitue 10. 2
Tpanckpunims - marpuasbiii cuaTe3 PHK. Tpancnsmus - GnocuaTes Oenka. Tanbl TpaHCISIAH.
Tema 3.2 Conep:kanue yueOHOro MaTepuaJjia 2 1,2
HexJierounbie (popmbl Uctopus otkpeitust Bupycos (. Y. UBanoBckuii). OCOOCHHOCTH CTPOCHUS CHUS U JKU3HCHHBIN MK BUPYCOB. bak-
JKHM3HH — BHPYCHI tepuodaru. boe3nu pacteHmid, )KUBOTHBIX M YelIOBEKa, BBI3BIBACMbIC BUpycaMu. Bupyc umMMmyHoaeduuTa yesoBexa
(BNY) — Bo3oyaurens CIIN/la. OO0paTHas TpaHCKpHIIIKS, peBepTa3a, naTerpasa. [IpodmmakTika pacpocTpaneHus
BHPYCHBIX 3a00JI€BaHUN
[IpakTuyeckoe 3ausTue 11. 2
Bosie3Hu pacTeHmid, )KWBOTHBIX U YEJNOBEKA, BHI3BIBAEMbIC BUPYCAMHU.
IIpakTyeckoe 3ansitue 12. 2
[IpodunaxTika pacnpocTpaHeHHsS BUPYCHBIX 3a00I€BaHUMN.
Pa3nen 4. Pa3mHokeHHe U HHAUBUAYAJIbHOE PA3BHTHE OPTaHN3MOB 18
Tema 4.1 Coaep:kaHue y4e0OHOr0 MaTepuajia 1,2,3
KuzneHHblii KA KiaeTkd. |KieTouHbIN MUKII, WIK KXU3HEHHBIH LUK KineTku. MaTepdasa u muros. IIponeccsl, nporekaromnue B nHTepdase. Pe-
Jenenue kiaerku. Muro3 Kanys — peakus matpudaoro cuate3a JJHK. Ctpoenune xpomocom. XpoMocoMHEIH Habop - kapuoTwil. [lurmiio-
WHBIA U TaIUIOMIHBIA XpOMOCOMHBIE HaOOpbl. XpoMmarupl. LluTonorndeckne OCHOBBI pa3MHOKEHUSI M WHIWBUJTY- 2
AIBHOTO Pa3BUTHUS OPTAHNU3MOB.
Henenue xierkn — MuTo3. Craguu muto3a. [Iporeccsl, mpoucxosIiye Ha pa3HbIX CTaIUAX MUTO3a. bruonoruueckuit
cMbIcl MuTo3a. [Iporpammupyemast rTHOeIb KIeTKH — anonTo3
IIpakTHyeckoe 3ansaTHe 13. 2
XPpOMOCOMHBIN HA0OP - KApHOTHIL. JMIIONIHBIN U TAIIOMIHBII XPOMOCOMHBIE HAOOPBHI..
Ipakrnueckoe 3ausitue 14. 2
Habnroenne MuTO3a B KJIETKaX KOHYHMKA KOPEITKa JIyKa Ha TOTOBBIX MHUKpOIIpenapaTax
Tema 4.2. ®opmbl pazmHo- |(Coaep:kaHHe Y4eOHOr0 MaTepuaja 1,2
JKeHHs OPraHU3MOB Pa3MHOXKEHUS: JieficHHe HaJBOE, IIOYKOBAaHHUE OJHO- U MHOTOKJIETOUHBIX, CIOPOOOpa30BaHUE, BEr€TaTUBHOE PA3MHO- ’
Oo6Opa3oBanue U pa3BuTHe [|KeHHE. MIcKyccTBEeHHOE KIIOHUPOBaHKUE OPraHU3MOB, €ro 3HaYeHue U1 cesleKuun. [lonoBoe pasMHOXEHHUE, €ro OTIIH-
MOJIOBBIX KJIeTOK. Omiono- |4us ot 0€cronaoro
TBOpPeHUe IpakTnyeckoe 3ansitue 15. 2
I'ameTorenes - mpouecc 0O6pa3oBaHMs MOJOBBIX KIETOK Yy *XHUBOTHBIX. OOpa3oBaHKHe U Pa3BUTHE IMOJOBBIX KIIETOK -
ramer (CriepMaTo30u, SHIEKIIeTKa) - cnepMaroreHe3 u ooreHe3. OmnogorBopenue. [lapTeHorenes.
IIpakTHyeckoe 3ansTue 16. 2




H3yueHne cTPOEHHS MOJIOBBIX KJIETOK HA FTOTOBBIX MUKPOIpenapaTax
Tema 4.3 Coaep:kaHue y4e0HOr0 MaTepuajia 2 1,2
HuauBuayaiabHoe pa3Butue |HIuBHAYanpHOE pa3BuTHE (OHTOTeHE3). OMOpHOHaIbHOE passuTre (3MOprorenes). [locTaMOproHamsHOE pa3BUTHE.
OpraHu3MoB Tuns! moCT-3MOPUOHATILHOTO Pa3BUTHS: TIPMOE, HerpsiMoe (TMuuHOYHOE). PocT u passutue pactenuit. OHTOreHE3
IBETKOBOTO PACTCHHUS: CTPOCHHUE CEMECHH, CTaJIUU PA3BUTHUS
IIpakTu4yeckoe 3ansaTue 17. 2
Oramnsl SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX )KHBOTHBIX: IPOOJICHUE, TaCTPYJISIINSI, OPTAaHOTCHE3. .
IIpakTHYecKkoe 3ansTHe 18. 2
Brnmsinue cpelibl Ha pa3BUTHE OPraHU3MOB; (PakTOpBI, CTOCOOHBIE BBHI3BIBATH BPOKACHHBIE YPOJICTBA
Paznen 5. HacjiencTBEHHOCTH M H3MEHYHBOCTh OPraHU3MOB 11
Tema 5.1 Copaep:xkanue yueOHOro MaTepuaJjia 1,2
3aKOHOMEPHOCTH HAacJe10-|3aKOHOMEPHOCTH HacJeIOBaHUs MPU3HAKOB, ycTaHOBIeHHbIe [. Mennenem. MoHnornbpuaHoe ckpemuBanue. [uru- 2
BaHUsI IPU3HAKOB. OpuaHOE CKpenrBaHue. XpOMOCOMHAs TEOPHUS HACICICTBEHHOCTH. [ CHEeTHUECKHE KapThl
IIpakTHyeckoe 3ansiTue 19. 2
I{uToreHeTHUECKNE OCHOBHI TUTHOPHIHOTO CKPEIIMBAHUS
IIpakTHyeckoe 3ansaTHe 20. 2
Uzyuenne pe3ynbTaToB MOHOTHOPHIHOTO U AMUTHOPUIHOTO CKPEHIMBaHUS Y AP030(HIIbl Ha TOTOBBIX MUKpOIIpEnapa-
Tax
Tema 5.2 Cenexknust Kak Conep:kanue y4eOHOro MmaTepuaia 1,2,3
HAYKa U mpouecc. 3apoxeHe CceNeKIMn 1 gjoMecTrukanus. Yuenue H. . BaBuioBa o eHTpax MpOMCXOKACHHUS U MHOTO00pa3us 3
OcHOBBI OMOTEXHOJIOTUH KYJIBTYPHBIX PaCTEHHIL.
IMpakTnuyeckoe 3ansarue 21. 2
BuoTexHoIOrMs Kak 0Tpaciib IPOU3BOJICTBA

HpOMe)KyTO‘lHaﬂ aTrrecranms

3a4eT ¢ OLIeHKOH

Bcero:
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3.YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI YYUEBHOM JTACIHUILIAHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune
Peanmauml porpamMmaI y‘IC6HOﬁ AUCHUIIIMHBL OCYIICCTBIIACTCA C HUCIIOJIL30BAHHUEM CIICIU-

anpHBIX ToMetnieHui (B coorBeTcTBUM ¢ PI'OC 1 OIIOII): yuebHOrO KabMHETA.

O6opynoBanue yaeOHOT0O KabUHeTA:

- paboune MecTa 00yJarOIINXCS,

- pabouee MecTo IperoIaBaTels;

- HeoOXoaMMast JUIsl TIPOBEACHUS MPAKTUYCCKUX 3aHSITHIA METOIUYECKAasi U CIPAaBOYHAS JTUTE-

patypa (B T.4. B 3JICKTPOHHOM B BHUJIE).

Texnudeckue cpencTra 0OyueHHUS:

- KOMIIBIOTED;

- MyJIbTUMEIUHUHBIN IIPOEKTOP, KPaH;
- MyJIbTUMEIUNHBIC IPE3CHTALIUH.

3.2. UndopmannonHoe odecriedeHne peaan3anuu NporpaMmmbl
st peanmu3anuy POrpaMMbl OMOIMOTEUHBIH (HOHA 00pa30BaTEIBPHONH OpPTaHMU3AIHH HMEET

MeYaTHbIC W/WIN 3IEKTPOHHBIE 00pa3oBaTeNbHble U HHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHIyEeMBbIE IS
HCII0JIb30BaHUs B 00pa30BaTEIbHOM MPOIIECCE.

I.

1.

3.2.1. Ileuammnuie uzoanusn
Hopmamusno - npagosvie dokymenmol.
1. Konctutyuus Poccuiickoit @enepaunu

Ocnoenas numepamypa:
3.2.2. Dnekmponnuvie uzoanus (3J1eKmpoHHbIE PECYPChl):
Jleonona, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans,

2023. — 172 c. — ISBN 978-5-507-45744-1. — Tekct : anekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/282434

Xapuenko, H. H. buonorus 3sepeit u ntunr / H. H. Xapuenko, H. A. Xapuenko. — 2-¢ u3j,.,
crep. — Cankrt-Ilerepoypr : Jlanp, 2022. — 432 c. — ISBN 978-5-507-44396-3. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/222674
3.2.3. /lonoanumenvuvle uCMOUHUKU:

Caiit MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu http://minobrnauki.gov.ru

Caiit MunucrepcTBa npocseiienus Poccuiickoit @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 OCBOEHUSI
YYEBHOU JTUCIUIIJIMHBI

KOHTpOHB H OLICHKAa PE3YJIbTAaTOB OCBOCHUA JUCHUIINIMHBI OCYHICCTBIIACTCA IIPEIOJABATCIIEM B
mponecce MpoOBCACHUA MPAKTUUCCKHUX SaHSITI/If/’I, TCCTUPOBAHUS, 4 TAKIKC BBIIIOJIHCHUS O6y‘-IaIOH_[I/IMI/ICSI

WHJIMBHIYIbHBIX 33JIaHUN, UCCIICAOBAHHH.

4.1. Pe3yabTatbl 00yueHust

(I)OpMI)I H ME€TOAbI KOHTPOJISAA

Pe3yabTarnl 00y4eHus M OLICHKHU pe3yJIbTaTOB
o0yueHus
Komnerenuuu
BxoaHO#1 KOHTPOIIB:
— TECTUPOBAHHUE;

Texyimuii KOHTPOJIb:

— aHaJM3 OTBETOB 00ydaroImuxcs (Kak yCTHBIX, TaK U
OK 07 MMMCHbMEHHBIX); 5

— aHAJIU3 U OLIEHKA MIPOAYKTOB ayJUTOPHOU AEATENb-
HOCTH 00YJarOLTIXCS;

— QHaAJIN3 OTYETOB MO NPAKTUYECKUM 3aJIaHUSIM;
IIpomesxyTouHas aTTecTalys:

- 3a4€T C OLEHKOMI

JIMYHOCTHBIE pe3yJabTaThbl oﬁyqem/m

BxoaHo# KOHTPOJIB:

— TECTHPOBAHUE;

Tekymuii KOHTPOJIb:

— aHaJN3 OTBETOB OOydJarommxcs (Kak YCTHBIX, TaK H
11 - J110 MMUCbMEHHBIX );

- — aHaIU3 W OILIEHKA MPOJYKTOB ayJUTOPHOU JeATelb-
HOCTH 00YYarOIIUXCS;

— aHAJIU3 OTYETOB MO MPAKTHUECKUM 3aJIaHUSIM;
[IpomexyTouHas aTTecTaIus:

- 3a4€eT C OLIEHKOH

MeTanpeamMeTHble pe3yabTaThl 00y4eHust

BxoaHo# KOHTPOJIB:

— TECTHPOBAHUE;

Tekymuii KOHTPOJIb:

M1 - M8 — KOHCIIEKTUPOBaHUE

— JMCKYCCHS
[IpomexxyTouHas aTTeCTaIHS:
- 324ET C OLIEHKOM

IIpeameTHBbIE Pe3yJabTAThI 00y4eHH S

BxoaHo# KOHTPOJIB:

— TECTUPOBAHHUE;

Tekymuii KOHTPOJIb:

- TECTUPOBaHUE

— aHaJIN3 OTBETOB 0Oydaromuxcs (Kak YCTHBIX, TaK U
I11 - 1110 HMHCHMEHHBIX);

— aHaJM3 | OLEHKA IIPOJYKTOB ayINTOPHOHN HesATelb-
HOCTH oOydarommxcs (cxeM, TaOJHIl, XapaKTePHUCTHK
1 1p.);

[TpomexyrouHas aTTecTanus:

- 3a4ET C OLUEHKOI




4.2. Kpurepum ouleHKH TEeKYIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTAlMU

B ®I'BOY BO «II'TY» mns oby4arommxcsi mo o0pa3oBaTeIbHbIM IpOrpaMMaM CpPEIHEro Mpo-
(beccruoHaabHOrO0 00pa30BaHUs MPUMEHSETCS NMATHOAUIbHAS [IKajda 3HAHWM, YMEHUN, IPaKTHYECKOTO
OIIbITA.

HIxaJbl one-
HHUBaHNUS
®
o]
=
= = Kpurepuu oneHuBaHusI
= =
=) <
= (<2}
=
&
=
g IToka3bIBaeT BBICOKUN YPOBEHb OCBOCHMSI PE3YJIbTATOB, T.€.:
=
5 —  JIEMOHCTpPHUPYET IIy0OKO€ U MPOYHOE OCBOCHHE MaTepuaa;
\© —  HMCYEpIBIBAIOLIE, YETKO, IIOCIE0BATENILHO, TPAMOTHO U JIOTHYECKU CTPOMHO U3Ma-
ln (o3
' raeT TEOPETUYECKUN MaTepHalr;
g —  TpaBWIbHO (OPMHPYET ONPEIEICHUS;
& — JISMOHCTPHPYET YMEHHUsS CaMOCTOSTEIbHONW PabOThl ¢ HOPMATHUBHO-IIPABOBOM JIH-
OE TepaTypoii;
¥ —  yYMEET JeNaTh BBIBOABI 10 U31aracMOMy MaTepHaiy.
5 Iloka3sIBaeT JOCTATOYHBIN YPOBEHb OCBOCHHUSI PE3YNbLTATOB, T.€.:
3 — JIEMOHCTPHpYET AOCTAaTOYHO MOJHOE 3HAHUE MaTepHala, OCHOBHBIX TEOpPETHUE-
. CKHUX TOJIOKCHU;
3 g —  JIOCTaTOYHO IIOCJIEI0BATENBHO, TPAMOTHO JIOTUYECKU CTPOMHO U3JIaracT MaTepu-
= o
& — JIEMOHCTPHpPYET YMEHUS OPUEHTUPOBATHCSA B HOPMATHBHO-IIPABOBOM JINTEPATYPE;
>§ — yMeerT JenaTh JOCTaTOYHO 0OOCHOBaHHBIE BBIBOABI 10 U3/1araeMOMY MaTepHally.
R IToka3bIBaeT MOPOroBBIN YPOBEHb OCBOCHMSI PE3YJIbTATOB, T.€.:
= — JIEMOHCTpHpYET o0Illee 3HaHUe HU3YIaeMOro MaTepHuana;
% — HCHBITBIBACT 3aTPYAHCHUA IIPU OTBETAX HA JOIOJHUTCIIBHBIC BOIIPOCHI;
g 8 g — 3HAeT OCHOBHYIO PEKOMEH/YEMYIO JIUTEPATYPY;
Q) v
§* g = —  YMEET CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH M3/1araeMoro MaTepHaa.
<
g™ | o
=
m
o
=
%
A CraBuTcs B ciiy4ae:
] o
E — HE3HaHHWA 3HAYUTCIBbHOU YaCTH IMMPOrpaMMHOI'0 MaTepuajia,
E o —  HE BJIaJICHUS IOHATUWHBIM annapaToM AUCIUIIIUHBI;
= 8 5 —  JIONYLICHUS CYNIECTBEHHBIX OMIMOOK MPU M3JI0KEHUN Y1eOHOTO MaTepuara,
= o
g § X — HEYMEHHsI CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOI U3J1araeMoro BOIIpOCa;
Ry 3 — HEYMEHHA JejaTh BBIBOJLI 110 U3/1ara€MOMy MaTepHaiy.
g’ =
=
>
(]
=




