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1.OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOM JUCIUILINHBI

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHaIbHOI 00pa3oBaTeIbLHOI
NMpOrpamMmbl

VYyeobnas mucrumamHa «OY .06 buonorus» otHocutes Kk yueonomy nukiny «COO. Cpennee
obmiee odbpazoBanue» pazaena «OIl. O6meobpazoBatenbHas moaroroka» [TITKPC.

Pabowyas mporpaMma JUCHMIUIMHBI SIBJISIETCS YacThlO OCHOBHOM NpodeccHOHaTbHOM
oOpazoBarenbHON mporpaMmMbl B cooTBeTcTBUU ¢ PI'OC CIIO nmo mpodeccuun 23.01.08 Cnecapp 1o
PEMOHTY CTPOUTENBHBIX MAIIMH 11 00y4aroIuXcs, MMEIOLINX OCHOBHOE 0011ee 00pa3oBaHue.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpegHero mnpodeccuoHaNbHOTO
obpazoBanust 1 PI'OC cpennero obmero o0pa3oBaHus, MPEABIBISIEMbIX K CTPYKTYPE, COAECPKAHUIO U
pe3ylibTaTaM OCBOEHUS Y4eOHOM NUCUUTUTMHBI «bHomTorus».

1.2 O0mas xapakTepucTuKa y4eOHOH TUCUUIJIMHBI

N3yuenne y4eOHON AMCHUIUIUHBI CIIOCOOCTBYET PA3BUTHIO JIMYHOCTH OOYYarOLIETOCS — 3TO
TOTOBHOCTb U CITIOCOOHOCTh K CAMOPA3BUTHUIO U JINYHOCTHOMY CaMOOIPEIEICHUIO, LIeJICHANpaBIeHHON
MO3HABATEIBHON JESITEbHOCTH, LEHHOCTHO-CMBICIOBBIX YCTaHOBOK, OTpa)karollue JIUYHOCTHBIE U
rpaXaIaHCKUC MMO3UIHNH, IPABOCO3HAHUE, CIIOCOOHOCTH CTaBUTH LCJIN U CTPOUTD ) KU3HCHHBIC ITJIaHBbI.

1.3 Lleab u mu1aHupyeMble Pe3yJbTAThI 0CBOEHHS U CHUIIUHBI

CogepxaHue mporpaMMbl yueOHOW AMCUUIUIMHBI «buonorusy HampaBieHO Ha JOCTHKEHHE
CHEAYIOLIUX LEIICH:

- OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI 3HAHUI O OMOJOTHYECKHX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIOTE3axX, MPaBHiIaX, CIyXKaIIUX OCHOBOW At (HOPMHUPOBAHUS MPEIACTABICHUN O
€CTECTBEHHO-HAYYHON KapTHUHE MHUpA; O METOJaX HAy4yHOTO IMO3HAHUs; CTPOCHHH, MHOTOOOpa3uH U
OCO6€HHOCT$IX JKUBBIX CHCTEM PA3HOro0 YpPOBHA OpraHu3alyd; BbIAAOMIHUXCA OTKPBITUAX H
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

- (¢opMupoBaHHE Yy OOYYAIOUIMXCS ITO3HABATEIIBHBIX, WHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U
MMOAXOJ0B K U3YYCHHIO KMBBIX CUCTCM PAa3HOro ypOBHS OpraHu3anuu,

- CTAQHOBIIEHHE Y OOyUaromuxcsi 001el KyabTyphl, GYHKIIMOHAIBHON TPaMOTHOCTH, pa3BUTHE
YMEHUM OOBSCHATH M OLIEHHWBATH SIBJICHUS OKPY)KAIOIIETO MHpa *XUBOM NPUPOJbl Ha OCHOBAHUU
3HAHUU U OTBITA, TONYUYEHHBIX PU U3YYEHUU OMOJIOTHH;

- (¢opMupoBaHue y OOyYarONIMXCS YMEHUH WUIIOCTPUPOBATH 3HAYEHHE OMOJOTUYECKUX
3HaHUH B MPAKTUYECKOU JESITEIIbHOCTU YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOJIOTHI;

- BOCIIMTaHUC y6C)K)IéHHOCTI/I B BO3MOXHOCTH IIO3HAHHUS YEIOBEKOM JKUBOUI IIpUpoakI,
HE00X0IUMOCTH OEpe’KHOTO OTHOIICHHUS K HeH, COONIOACHHS ITUYECKUX HOPM MpHU MPOBEACHUU
OMOJIOTUYECKHUX UCCIIEIOBAHUI;

- OCO3HaHHE IICHHOCTH OHOJIOTWYECKUX 3HAHWUW MM TOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJIbTYpBI, 1151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- TpPUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHUN B TMOBCEAHEBHOW >KHU3HH ISl OICHKHU
MOCJIEACTBUM CBOEH NEATENLHOCTH MO OTHOLIEHHUIO K OKpYXKarollel cpene, COOCTBEHHOMY 3/I0POBBIO;
000CHOBaHUE U COOI0IeHNE Mep MPO(PUITAKTUKH 3a00IeBaHUH.

B pamkax mporpammbl y4eOHOW MMCIMIUIMHBI OOYYAIOIIMMUCS OCBAMBAIOTCS YMEHUS U
3HaHMS.

Koa u popmynupoBka komMneTeHIIUN Ymenus 3nanus
OK 07 CopnelicTBOBaTh COXPaHEHHUIO VY1 cobmonate HOPMBI 31 mpaBuia 3KOIOTMUECKON
OKpY’KaromIei cpepl, 9KOJIOTHYECKON 0e30MmacHOCTH; |0e30MacHOCTH TPH BEJCHUU
pecypcocOepekeHHI0, IPUMEHATh 3HaHUsL | Y2 omlpenenaTs HallpaBieHusl  |MpodecCHOHaIbHOM
00 M3MEHEHHUH KIUMaTa, IPUHLINIIBI pecypcocOepekeHust B paMKax — |IesITeIbHOCTH;
OepeKIIMBOTO MPOU3BOACTBA, 3PGEKTUBHO |POdECCHOHATBHOM 32 nyTu obecreueHus
JICHCTBOBAThH B UPE3BLIYANHBIX CUTYAIMSX |JESITEITBHOCTH T10 pecypcocOepexeHnus

CHEUAIBHOCTH

OcBoenne cojepkaHuss y4eOHON muciuruinHbel «buonorus» o0ecrneuynuBaeT IJOCTHKEHHE
00yJaroIMMHUCS CIEAYIOIINX PE3YIhTaTOB:
JIMYHOCTHBIX:




JI1 - rOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIbHOCTH;

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

JI3 - moTpeOHOCTh B (pU3HMUECKOM COBEPIICHCTBOBAHUU, 3aHATHUSIX CIIOPTUBHO-03/10POBUTEIBHOMN
JESTENIbHOCTbIO;

JI4 - akTMBHOE HENMpPUATHE BPEIHBIX MPUBBIYEK U MHBIX (OPM INPUYMHEHHS Bpeaa (HU3nUIecKoMy
U TICUXUYECKOMY 3/J0POBBIO;

JI5 - rOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

JI6 - copMUPOBAHHOCTh JIKOJOTUYECKOM KYJIbTYypbl, IOHMMAHHE BIHUSHUA COLHUAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHON CpeJbl, 0CO3HAHHE II100aIHHOTO
XapakTepa 3KOJOTHUYECKUX MPoOIieM;

JI7 - nmnanupoBaHHE U OCYILECTBIEHUE ICUCTBUI B OKPYKAIOLLIEH Cpeie HA OCHOBE 3HAHUS LIEIICH
YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA;

JI8 - akTHMBHOE HENpUTHE NEUCTBUM, IPUHOCSIIMNX BPEI OKPYKAIOILIEH CpeLE;

JI9 - ymenue IIPOTHO3UPOBATH HeOJaronpusiTHbIE 3KOJIOTUYECKHE MIOCJIE/ICTBHS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JI10 - pacmmpeHue onbITa 1eATeIbHOCTH YKOJIOTMYECKO HAIIPABIEHHOCTH;

MertanpeameTHbIX:

M1 - BBIABIATH 3aKOHOMEPHOCTU U TPOTUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSIX;

M2 - hopMupoBaHHE€ HAy4yHOTO THUIA MBIIUICHUS, BIIAJCHHEC HAYyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH IMOHATUSIMU U METOJAMU;

M3 - cnocoOcTBOBaTH (DOPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYIUIIUN B Pa3HBIX O0JIACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

M4 - chOpMUPOBAHHOCTh  CAMOCO3HAHUS, BKIIOYAIOIIETO CHOCOOHOCTh TOHMMATh  CBOE
HSMOILIMOHAIBHOE COCTOSHUE, BUICTh HAMPABJICHHS PAa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEepEHHBIM B ce0e;

M5 - cpopMUPOBAHHOCTh  CaMOPETYJIHUPOBAHMS,  BKIIOYAIOLIETO  CAaMOKOHTPOIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 33 CBOE IOBEACHUE, CIIOCOOHOCTh alalTHPOBATHCS K SMOIMOHAIBLHBIM
WU3MEHEHUSAM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

M6 - chopmMupoBaHHOCTH BHYTPEHHEH MOTHBAIMU, BKIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO
LIEJIM U yCIIEXY, ONITHUMHU3M, NHUIIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXOI U3 CBOMX BO3MOXHOCTEM;

M7 - cpOopMUPOBAaHHOCTh 3MMATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh ASMOILMOHAIBHOE
COCTOSIHUE JIPYTHX, YUUTBHIBATH €r0 MPU OCYIIECTBICHNH KOMMYHHKAIIUH, CIIOCOOHOCTh K COUYBCTBHIO
U COIEPEKUBAHUIO;

M8 - c(hopMUPOBAHHOCTh COILMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh
OTHOIIECHHUS C APYTUMHU JIIOJIbMHU, 3a00TUTHCS, POSIBISTh UHTEPEC U Pa3peliaTh KOHQIIUKTHI;

IIpeamerHbIx:

IT1 - chopmupoBaHHOCTh 3HAHUN O MECT€ M POJIU OHMOJOTMM B CHCTEME HAy4YHOI'O 3HaHMS,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKA ISl PeIIeHUs )KU3HEHHBIX TPo0IeM;

I12 - copmMupoBaHHOCTH YMEHUS PACKPHIBATh COJIEP’KaHNE OCHOBOIOJIATAIOIINX OMOIOTHYECKUX
TEPMHHOB W TOHSATUH: JKU3Hb, KJETKA, TKAaHb, OpPraH, OPraHM3M, BHJ, MONYJALUSA, DKOCUCTEMA,
ouorieHo3, Ouocdepa; Meradoau3mM (OOMEH BEIIECTB M TMPEBpaIleHHe JSHEPTUH), TOMEOCTa3
(camoperymnsnusi), OMOcHUHTE3 Oenka, CTPYKTypHas OpraHM3alus >KUBBIX CHCTEM, JTUCKPETHOCTb,
CaMOpEeryJilus, CaMOBOCIPOU3BEIACHHE (PENpOAYKLHUs), HACIeACTBEHHOCTh, HW3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OPraHU3aLUs;

I13 - copmMupoBaHHOCTH YMEHUS PACKPHIBATh COJIEP’KaHNE OCHOBOIOJATAIOINX OMOIOTHYECKUX
TEOpPUH W TUIIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTAallUOHHOW, HIBOJIFOLIMOHHOW, IPOUCXOXKIECHUS
KU3HU U 4€JIOBEKa;

14 - chopMUPOBAHHOCTh YMEHHsI PAaCKpBIBaTh OCHOBOIIOJIATAOLINE OHMOJIOTHYECKHUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.M. BaBunosa, O. I'ekkens, ®. Mromnepa, K. bapa),
I'PaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

I15 - npuoOpeTeHne oOmbITa NPUMEHEHUS OCHOBHBIX METOJOB HAY4YHOTO  IIO3HAHUS,
UCMOJb3yeMbIX B OMOJIOTUH: HAONIOJCHHUS M ONMCAHUS JKUBBIX CHCTEM, IPOLECCOB M SIBJICHUM;
OpraHM3alil U TPOBEJCHHS OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBM)KEHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXAYy HCCIeIyeMbIMH BEJIMYMHAMM, OOBSICHEHUS TOIYYEHHBIX pe3ylbTaTOB U



(hopMyIMpOBaHUS BEIBOJIOB C UCIOIH30BAHUEM HAYUHBIX MMOHSITHI, TCOPUI U 3aKOHOB;

16 - chopMHUPOBAaHHOCTh yMEHHS BBIJACISATH CYIICCTBEHHbIC MPHU3HAKK BHPYCOB, KIETOK
MPOKApUOT U 3YKAPUOT, OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpPraHu3MOB, BUIOB, 6I/IOF€0LIGH030B u
IKOCUCTEM; OCOOCHHOCTH TIPOILECCOB OOMEHA BEIICCTB M IPEBPAIICHUS SHEPIUU B KICTKE,
doToCUHTE3a, IUIACTUYECKOTO U OJHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHUSI, PA3BUTHS M PA3MHOKEHHS, UHIMBHIYaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
OOprOBI 33 CYIIECTBOBAaHWE, ECTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPUCTIOCOOICHHOCTH
OpPraHM3MOB K Cpelie OOMUTAaHUs, BIUSHUS KOMIIOHCHTOB KOCHCTEM, aHTPOIOTCHHBIX M3MEHCHUU B
IKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBpAICHUE SHEPTUH B Orochepe;

I17 - chopMUpPOBAHHOCTh yMEHHUS TNPUMEHATH TONYYEHHBIE 3HAHUA Ui OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB M SBJICHHUM, IS MPUHATHSA MPAKTHYCCKUX PEUICHUH B IMOBCEIHEBHOM
KM3HU C LENbI0 obecriedueHuss 0€30MacHOCTH CBOETO 3J0POBbSI U 3[I0POBbSI OKPYXKAIOUIMX JIFOJCH,
COOJTIO/ICHHSI 3/I0POBOTO 00pa3a *HM3HH, HOPM I'PAMOTHOTO IMOBEACHHUS B OKPYXAOIICH MPUPOTHOM
cpeze; TMOHMMaHHWE HEOOXOJUMOCTH HCIIOJIb30BaHMs JIOCTHXKCHUH COBPEMEHHOW OHOJIOTHH |
OMOTEXHOJIOTUI JUTS PAIOHATIBHOTO MIPUPOIOTIOIH30BAHUS,

18 - chopMupoOBaHHOCTH YMEHUS peliaTh OMOJOTHYECKHUE 33/1a49H, COCTABIATH T€HOTUITNYCCKUE
CXEMBbI CKPEIUBAHUS JJIS PA3HBIX THUIIOB HACJEIOBAHMS MPU3HAKOB Y OPraHU3MOB, COCTABIISATH CXCMBI
MepeHoca BEIIECTB M SHEPTUHU B HIKOCUCTEMaXx (IETH MUTAHUS, MUIIEBbIC CETH);

19 - chopMHUPOBAHHOCTh YMEHHUI KPUTHYCCKH OIICHUBATH HH(POPMAIMIO OHOIOTHYECKOTO
COACPIKaHUs, BKIIIOYAIOITYIO MCEBAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX KCTOYHUKOB (CpCIICTBa MaccoBOU
uHGOpMAIMK, HAyYHO-TIOMYJSPHBIE  MaTephalibl); HHTEPHPETHPOBATh  STHYCCKUE  ACHEKTHI
COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJIOFI/II/I, MEOUILINHE, 6I/IOTCXHOJIOFI/II/I; paccMaTpuBaThb FJIO68,J'II)HBIG
IKOJIOTMYECKUE MPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3HIHIO;

110 - cOPMUPOBAHHOCTh YMEHHH CO3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIE U  YCTHBIC
COOOIIICHHST HAa OCHOBE OMOJIOTHYECKOH HH(POPMAIMM U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOH JMCHUIIMHBI M BH/IbI YUeOHOH padoThl

O0beM B yacax

Bun yuebnoii paborer ouyHas (popMa 00y4eHHUs

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl YueOHOM

AUCHUILINHBI 63
O0bem padoThl 00yuarOIIMXCH BO B3aUMO/IeliCTBHH C 63
npenofAaBareIeM:

B TOM UYHCIJIE:

JICKIIUU 21
MPAKTUYECKUE 3aHATHS 42

J1a00pPaTOPHBIC PAOOTHI

KOHTPOJIbHBIE PAOOTHI

KypcoBas paboTa (IIpoeKT)

KOHCYJIbTalluH

CamocTosiTeIbHasi padoTa

IIpuMepHasi TeMATHKA KYPCOBBIX pa0oT (IpH HAJIMYHUH)

IIpome:kyTouHas arTectaums B gopme IK3amMeHa/3a4era

2 ceMecTp/3a4eT ¢ OIEHKOM




2.2 TemaTn4yecKHi IUIAH U COJePKaAHNE YUEOHON TUCHUNIMHBI

HaumeHoBaHue Conaepsxanue y4eOHOro MaTepuaJa, O0bem | YpoBeHb
pa3/1esioB U TeM JIEKIHH, MPAKTHYECKNE U Ja00paTopHble 3aHATHSA 4acoB | OCBOEHMS
1 2 3 4
Pasnes 1. broJiorusi Kak KOMIIEKC HAYK O JKMBOMH NPHpoje 6
Tema 1.1. Conaep:kaHue y4eOHOro MaTepuaja 1,2
Buosorust kak buonorus kak Hayka. )KuBble cucTeMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus ononorun. OTaudne )KUBBIX CUCTEM OT 6
KOMILUIEKCHAsl HAYKA. Heoprannyeckoi npupossl. CBoiicTBa OMOCUCTEM M HX Pa3HOOOpa3ue. YPOBHHU OpraHu3alii OMOCHCTEM
buoJiornyeckue cucremnl, |[IpakTuyeckoe 3ansitue 1. )
Npouecchl H UX u3y4enne |lMcronp30BaHUE Pa3IMUHBIX METOJOB IPU M3YUYEHHH OMOJIOTHIYECKUX 00BEKTOB
IIpakTH4yeckoe 3aHsITHE 2. )
. CBolicTBa OMOCHCTEM U HX pa3HOOOpasue
Paznen 2. Xumnueckuii coctaB kjieTKkU. Bona u MuHepajibHble COJIH 12
Tema 2.1. Conep:kanue yueOHOT0 MaTepHaJjia 1,2
Xumunueckui cocTaB| XUMHUYECKUI COCTAB KIETKH. XUMHUYECKHUE 3JIEMEHThL: MaKPOAJIEMEHTBl, MUKPOIJIEMEHThl. PUZUKO-XUMUYECKUE 12
KJIETKH. MIPOIIECCHI, MPOTEKAOIINE B )KUBBIX cicTeMax. DyHKIINM BOJBI 1 MUHEPAIBHBIX BeliecTB B kKieTke. [lomnepxanne
OCMOTHYECKOTro Oaanca
IIpakTHyeckoe 3andaTHE 3. )
Bbenxu. CocraB u cTpoeHue OEIKOB
IIpakTHyeckoe 3ausTue 4. 2
depMeHTH — OHosoTHUecKue Katanu3aTopel. CTpoeHne GepMeHTa: aKTUBHBIN IEHTP, CyOCTpaTHas CelM(pUIHOCTB.
IIpakTH4yeckoe 3ausTHE 5.
YrneBonabl: MOHOCaxapu/ bl (TIIFOKO3a, pud03a U JIE30KCUpr003a), Arcaxapubl (caxaposa, JaKTo3a) U IMOIHCaAXapUIbl ’
(kpaxMai, TIMKOTeH, [IeJITr0I03a). bronorndeckue GyHKINU yTieBOAOB.
Jlumuapl: TPUTITUIEPHUIBL, POCHOTUIUABI, CTEPOUIBI
[IpakTHyeckoe 3ansTue 6. )
Hyxnennossie kucnotel: IHK u PHK.
Tema 2.2. Coaep:kaHue y4e0HOr0 MaTepuajia 1,2,3
Knerka kak mnexoctHas|OO0MMe npu3Haky KIETOK: 3aMKHYTas Hapy>kHast MeMmOpaHa, Mmosekyibl JIHK kak reneTndeckuii anmapar, cuctemMa
JKMBasl CHCTeMa cUHTEe3a Oelka. 6
Tuns! KIeTOK: SyKapuoTHdecKas v pokapruoTudeckas. OCHOBHBIE OTINYHS PACTUTENbHOM, YKUBOTHOW U TPHOHOM
KJIeTKU. [[oBepXHOCTHBIE CTPYKTYPHI — KJIETOYHAs CTeHKA, TNIMKOKAIHKC, X (pyrkiuu. [InazmaTuueckas memOpana,
e€ cBoiicTBa M (HYHKLIUH
IIpakTuyeckoe 3anstue 7. )
OC0OEHHOCTH CTPOCHUS TPOKAPUOTHICCKON KIIETKH
IIpakTHyeckoe 3aHaTHE 8. >

CtpoeHue 3yKapuoTHUECKON KIETKH




Pa3nen 3. JKKusHeneaTe IbHOCTH KJIETKH

12

Tema 3.1 Coaep:kaHue y4e0HOr0 MaTepuajia 1,2
JHepreTuyeckuii o0MeH. |DHepreTudeckuii oOMeH B KIIeTKe. PaclierieHue BelecTB, BBIAEICHHE M AKKyMYJIHPOBAaHHE SHEPIMHM B KIIETKE. 6
BuocunTe3 0enxa Otanbl SHepreTudeckoro oomMena. Peakuun matpuunoro cunresa. ['enernueckast napopmanus u JHK. Peanuzanns
TeHETHYEeCKOM HH(pOpMAINH B KJIeTKe. | eHeTHUeCKHUH KO M €T0 CBOMCTBA
IIpakTH4yeckoe 3ausTHe 9. 2
I'mukonus. bposkenue u ero Bunbl. KuciaopogHoe okucineHue, WK KJIETOYHOE JIbIXaHHe.
Ipakrnueckoe 3ausitue 10. 2
Tpanckpunims - marpuasbiii cuaTe3 PHK. Tpancnsmms - GnocuaTes Oenka. Tanbl TPaHCISIAH.
Tema 3.2 Conep:kaHnue yueOHOro MaTepuaJjia 6 1,2
Hexsierounbie (opmbl Ucropust otkpeiTus BupycoB (. . MBanoBckwmif). OCOOEHHOCTH CTPOCHUS €HUS U >KU3HEHHBIA ITUKI BHUPYCOB.
“KH3HU — BHPYCHI Bakrepruodaru. Bonesnu pacteHuii, KMBOTHBIX W YEJIOBEKa, BBI3bIBAEMBIE BHpycamH. Bupyc uMmyHonedbunuTa
yenmoBeka (BUY) — Bo3Oymutens CIIM/la. OOGpatHas TpaHCKpUIIMS, peBepTa3a, HHTerpasa. lIpodwumakTtika
pacnpocTpaHeHHs BUPYCHBIX 3a00IeBaHUN
[IpakTuyeckoe 3austue 11. 2
Bonesnn pacteHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCaMHU.
IIpakTHyeckoe 3ansitue 12. 2
[IpodunaxTika pacnpocTpaHeHHsS BUPYCHBIX 3a00JI€BaHUMN.
Pasnen 4. PasMHokeHMe M MHANBUAYAJIbHOE Pa3BUTHE OPraHM3MOB 18
Tema 4.1 Coaep:kaHue y4e0OHOr0 MaTepuaja 1,2,3
KuzneHHblii UK KiaeTkd. |KieTouHbI LMK, WM JKU3HEHHbIM LuKn kinetku. MHTepdasza u mutos. Ilpoueccsl, nportekaromue B nHTEpdase.
Jenenue kiaerku. Muro3 Permmmkarus — peaknus matpuynoro cuaTte3a JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HabOp - KapHOTHIL
JIMIJIONAHBIA M TaIuIOMJHBIA XPOMOCOMHBIE HAOOpbl. XpoMaTuisl. LluTonmornveckne OCHOBBI Pa3sMHOXKEHHS H 6
WHAWBUIYAILHOTO Pa3BUTHUS OPTaHU3MOB.
Henenue xierkn — MuTo3. Craguu muto3a. [Iporeccsl, mpoucxosIiye Ha pa3HbIX CTAUAX MUTO3a. bruonoruueckuit
cmbIca MuTo3a. [IporpamMmupyemast rubens KIeTKH — anoITo3
ITpakTHyeckoe 3ansaTHe 13. 2
XPpOMOCOMHBIN HA0OP - KApUOTHIL. J\MIUIOMIHBIHN U TAINIOMIHBII XPOMOCOMHBIE HAOOPBHI..
IpakTnueckoe 3ausitue 14. 2
Habmonenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX MHUKPOIpenaparax
Tema 4.2. ®opMbI Coaep:kaHue y4e0HOr0 MaTepuajia 1,2
Pa3MHOKeHNs OPTaHU3MOB |Pa3MHOXEHHS: ICTIEHUE HA/IBOE, IOYKOBAaHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BETE€TaTHBHOE 6
OO0pa3oBaHue u pa3BuTHEe |[pa3MHOKeHHE. VICKyCcCTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €r0 3Ha4eHHe AJIs cenekuuu. [lonoBoe pasMHOXKEHME,
MOJIOBBIX KJIETOK. €ro OTJINYHs OT 0eCroJIoro
OmwiogoTBopeHne IIpakTHyeckoe 3ausTue 15. 2
I'ameTorenes - mpouecc 0O6pa3oBaHMsI MOJOBBIX KIETOK Y HUBOTHBIX. OOpa3oBaHHe U Pa3BUTHE IMOJOBBIX KIIETOK -
ramer (CrepMaTo30u, SHIEKIIeTKa) - cnepMaroreHe3 u ooreHe3. OmnogorBopenue. [lapTeHorenes.
IIpakTHyeckoe 3ansTue 16. 2




H3yueHue cTPOEHHS MOJIOBBIX KJIETOK HA FTOTOBBIX MUKPOIIpenaparax
Tema 4.3 Coaep:kaHue y4e0HOr0 MaTepuajia 6 1,2
HuauBuayaiabHoe pa3Butue |HIuBHAYanpHOE pa3BuTHE (OHTOTEHE3). OMOpHOHaIbHOE passuTre (3MOprorenes). [loctaMOproHamsHOE pa3BUTHE.
OpraHu3MoB Tune! moCT-3MOPUOHATILHOTO Pa3BUTHS: TIPSMOE, HenpsiMoe (TmuuHO4YHOE). PocT 1 pasButue pacrenuii. OHTOreHE3
IBETKOBOT'O PACTCHHUS: CTPOCHHUE CEMECHH, CTaJIUU PA3BUTHUS
IIpakTu4yeckoe 3ansaTue 17. 2
Oramnsl SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX )KHUBOTHBIX: IPOOJICHUE, TACTPYJISIIHSI, OPTAaHOTEeHE3. .
ITpakTHUYecKkoe 3ansTHE 18. 2
BrnmsiHue cpelibl Ha pa3BUTHE OPraHU3MOB; (PakTOpHl, CTOCOOHBIE BBHI3BIBATH BPOXKACHHBIE YPOJCTBA
Pa3zpnen S. Hacyie1cCTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB 8
Tema 5.1 Conep:kanue yueOHOro MaTepuaJjia 1,2
3aKoHOMEPHOCTH 3aKOHOMEPHOCTH HACJICIOBaHHUS TPU3HAKOB, ycTaHOBIeHHBIe [. MeHmeneM. MOHOTHOPUIHOE CKpEIIMBaHUE. 6
HacJieoBaHusA npu3HakoB. |[urnOpunHoe ckpemyBanie. XpoOMOCOMHAsl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHYeCKHe KapThl
IIpakTHyeckoe 3ansiTue 19. 2
I{uToreHeTHYECKHE OCHOBHI TUTHOPHIHOTO CKPEIIMBAHUS
IIpakTHyeckoe 3ansaTHe 20. 2
Uzyuenne pe3ynbTaTOB MOHOTHOPHIHOTO W JAWTHOPUIHOTO CKpPEIIMBAaHHSA Y JAPO30GHIBI HAa TOTOBBIX
MHUKpOIIpenapaTax
Tema 5.2 Cenexknust Kak Conep:kanue y4eOHOro MaTepuaia 1,2,3
HAYKa U mpouecc. 3apoxeHe CeNeKIMK 1 JoMecTukanus. Yuenue H. . BapuiioBa o eHTpax MpOMCXOKIACHHUS U MHOTO00pa3us 2
OcHOBBI OHOTEXHOJIOTUH KYJIBTYPHBIX PaCTEHHIL.
IMIpakTnuyeckoe 3ansatue 21. 1
BuoTexHoIOrMs Kak 0Tpaciib IPOU3BOJICTBA

HpOMe)KyTO‘lHaﬂ aTrrecralnms

3a4eT ¢ OLIeHKOH

Bcero:
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3.YCJIOBUS PEAJIM3ALIAU ITIPOTPAMMBI YYEBHOM U CHUILIMHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Peanmzanuss mporpaMMbl  y4eOHOW JTUCHUILUIMHBI OCYIIECTBISETCS C  HUCIHOJIb30BAHUEM
cnenuaabHbIX momenieHui (B coorserctBuu ¢ ®I'OC u OITOI]).

Kabuner 061meo0pa3oBaTebHBIX TUCIUILIHH.

OcHalenue kaOuHera:

- pabodee MECTO IPEIo/1aBaTelis;

- TI0CaJIOYHBIC MECTA 0 KOJIMYECTBY 00YyJarOIUXCS;

- JIOCKa yYEeHUYECKas,

- mkad I METOIMYECKHUX MTOCOOHIA;

- mKkad Uit UHBEHTApS;

- KOMITBIOTEP C IOCTYIIOM B ceTh VIHTEpHET;

- mporpammHOe obecnieuenue: Astra Linux, LibreOffice, MoitOduc;

- MYJbTUMEIHUANPOCKTOD;

- uH(OPMAIMOHHBIC CTEH/IBI,

- TeMaTUYEeCKHEe BUICOPUIbMBI;

- ICYATHBIC IOCOOMS;

- BUTPHUHBI C HATYPHBIMU 00pa3amu;

- KapThl U aTJIacHL.

3.2. UudopmannonHoe odecriedeHne peajan3anuu NporpaMmmbl

Jns peanu3anuu mporpamMmbl OMOIMOTEUHBIH (HOHIT 00pa3oBaTEIbHON OpraHM3aldd HUMEET
MeYaTHbIC W/WIN 3IEKTPOHHBIE 00pa3oBaTelbHbIe U HHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHIyEeMBbIE /IS
HCII0JIb30BaHUsl B 00pa30BaTeIbHOM IIPOLIECCE.

3.2.1. Ileuammnvle uzoanus

Hopmamueno - npagosvie 0okymenmo:

1. Konctutyuus Poccuiickoit @enepanuu

Ocnoenas numepamypa:

3.2.2. Dnekmponnuvie uzoanusn (31eKmpoHHbLE PECYPChl):

1. Jleonosa, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e u3na., crep. — Cankr-IlerepOypr : Jlans,
2023. — 172 c. — ISBN 978-5-507-45744-1. — Tekcr : anekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/282434

2. Xapuenko, H. H. buonorus 3Bepeit u ntunt / H. H. Xapuenko, H. A. Xapuenko. — 2-e u3sn.,
crep. — Cankrt-IlerepOypr : Jlans, 2022. — 432 ¢. — ISBN 978-5-507-44396-3. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL.:
https://e.lanbook.com/book/222674

3.2.3. /lononnumenvhble UCMOUHUKU:
1. Caiitr MuHuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit denepanuu http://minobrnauki.gov.ru
Caiit MunucrepctBa npocsenienus: 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 IIPENOJAaBaTCIIEM B
mponecce MpoOBCACHUA MPAKTUUCCKHUX SaHSITI/If/’I, TCCTUPOBAHUS, a4 TAKIKC BBIIIOJIHCHHU A O6y‘IaIOH_[I/IMI/IC$I

WHIMBUIYIBHBIX 33JIaHUN, UCCIICAOBAHHUH.

4.1. Pe3yabTatbl 00yueHust

(I)OpMI)I H ME€TOAbI KOHTPOJIA

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

Tekyimuii KOHTPOJIb:

— aHaJM3 OTBETOB 00ydaroIuxcs (Kak YCTHBIX, TaK U
OK 07 MMMCHhMEHHBIX); 3
— aHalM3 M OLEHKa IPOAYKTOB ayIUTOPHOM
JEeSITeTPHOCTH 00YJarOIUXCS;

— QHaJIU3 OTYETOB MO NPAKTHUECKUM 3aJIaHUSIM;
IIpomesxyTouHas aTTecTalys:

- 3a4€T C OLEHKOMI

JIMYHOCTHBIE pe3yJabTaThbl oﬁyqenml

BxonHo# KOHTPOJIB:

— TECTHPOBAHUE;

Tekymuii KOHTPOJIb:

— aHaJM3 OTBETOB OOydJaromuxcs (Kak YCTHBIX, TaK H
11 - J110 MTUCbMEHHBIX); 5
— aHanM3 W OIIGHKa TPOAYKTOB ayJIUTOPHOM
JIESTENIbHOCTH 00YJaroIInXcs;

— aHaAJIU3 OTYETOB MO MPAKTHUECKUM 3aJIaHUSIM;
[IpomexxyTouHas aTTecTaIus:

- 3a4€eT C OLIEHKOH

MeTanpeamMeTHble pe3yabTaThbl 00y4eHust

BxonHo# KOHTPOJIB:

— TECTUPOBAHUE;

Tekymuii KOHTPOJIb:

M1 - M8 — KOHCIIEKTUPOBaHUE

— JIMCKYCCHs
[IpomexxyTouHas aTTeCTaIus:
- 324ET C OLIEHKOM

IIpenmeTHBbIE Pe3yJabTAThl 00y4eHH s

BxoaHo# KOHTPOJIB:

— TECTHPOBAHUE;

Texymuii KOHTPOJIb:

- TECTUPOBaHUE

— aHaJIN3 OTBETOB OOydJaromuxcs (Kak YCTHBIX, TaK H
I11 - 1110 HMHCHMEHHBIX);

— aHauM3 ® OICHKAa TWPOAYKTOB ayIUTOPHOM
JIesITeIbHOCTH  O0ydJaromuxcst — (cxeM,  TaOwi,
XapaKTepUCTHK U TIP.);

[IpomexxyTouHas aTTecTaIus:

- 3a4eT C OIIEHKOM




4.2. Kpurepum oleHKH TEeKYIero KOHTPOJIA U POMEKYTOYHOM aTTecTAluu

B ®I'bOY BO «AI'TY» mis oOydaromuxcsi o 00pa3oBaTeIbHBIM MPOTpaMMaM CpPETHETO
npodeccuoHabHOTO  00pa3oBaHMsl NPUMEHSETCS MNATHOAUIbHAs — IKajla 3HAHUWA, YMEHHI,
MPAaKTUYECKOrO OMBbITA.

HIxansi
OlleHUBAHHS
®
<
=
= = Kpurepuu oneHuBaHusI
= &
=) <
= (<2}
=
&
=
g IToka3bIBaeT BBICOKUN yPOBEHb OCBOCHMSI PE3YJIbTATOB, T.€.:
=
5 —  JIEMOHCTpPHUPYET IIy0OKO€E U MPOYHOE OCBOCHHE MaTepuaa;
\© —  MCUYEpIBIBAIOLIE, YETKO, IIOCJIEI0BAaTENbHO, TPAMOTHO M JIOTUYECKU CTPOMHO
ln ~
' U3IaraeT TEOPETUIECKUA MaTepHall;
g —  TpaBWIbHO (OPMHPYET ONPEIEICHUS;
& — JIEMOHCTPUPYET YMEHHsI CaMOCTOSITENIBHOM pabOThl ¢ HOPMATHBHO-IIPABOBOMA
OE JIUTEPATYpOii;
¥ —  yMEeT JeNaTh BBIBOABI 10 U31aracMoOMy MaTepHaiy.
IToka3sIBaeT JOCTATOYHBIN YPOBEHb OCBOCHHUSI PE3YNbTATOB, T.€.:
= — JEMOHCTpPHpPYET  JOCTaTOYHO IOJHOE 3HAaHWE  MaTepuala, OCHOBHBIX
1
2 o TEOPETUYECKUX MOJOKEHUM;
== o
E = — JIOCTAaTOYHO IIOCJIEIOBATENbHO, TI'PAMOTHO JIOTUYECKH CTPOMHO M3Jaraer
& © MaTepuall;
< — JIEMOHCTPHpPYET YMEHUS OPUEHTUPOBATHCSA B HOPMATHBHO-IIPABOBOM JINTEPATYPE;
— yMeerT JenaTh JOCTaTOYHO 0OOCHOBaHHbIE BBIBOABI 10 U3J1araeMOMY MaTepHay.
R IToka3sIBaeT MOPOrOBBIA YPOBEHb OCBOCHMSI PE3YJIbTATOB, T.€.:
= — JIEMOHCTpHpYET o0Illee 3HaHUE HU3yYaeMOoro MaTepHuana;
% —  HCHBITBIBACT 3aTPYAHCHUA IIPU OTBETAX HA JOIOJHUTCIIBHBIC BOIIPOCHI;
g 8 2 — 3HAeT OCHOBHYIO PEKOMEHYEMYIO JIUTEPATYPY;
] o
§* g E —  YMEET CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpPOH M3/1araeMoro MaTepuaa.
g™ | o
=
]
]
=
2
A CraBuTcs B ciiy4ae:
] o
E — HE3HaHHWA 3HAYUTCIBbHOU YaCTH MMPOrpaMMHOI'0 MaTepuajia,
E ° —  HE BJIaJICHUS IOHATUWHBIM annapaToM JUCIUIIINHBI;
= 8 5 —  JIONYLICHUS CYIECTBEHHBIX OMIMOOK MPU U3JIOKEHNH YIeOHOTO MaTepraa;
= o
g § X — HEYMEHHsI CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro BOIIpOCa;
Ry 3 — HEYMEHHA ejIaTh BBIBOJLI 110 U3/1araéMOMy MaTepHaiy.
g’ =
=
>
(]
=




