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TlosicHuTEILHAS 3alIUCKA

[IpumepHBbIe TIpOrpaMMbl BHEYPOUHOM JEATEIBHOCTH (HAYaJbHOE M OCHOBHOE oO0Iee oOpa3oBaHHE)
pa3paboTaHsl B pamKax peanuszauuu npoekta «Paspaborka TpeGoBanmii K CTPYKTYpe OCHOBHBIX
00pa3oBaTEeNbHBIX IMPOTPAMM B COOTBETCTBHU C (elepajbHBIMH TOCYIapPCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaH/apTaMm».

®I'OC ocHoBHOTO 001IETO 0OpazoBaHus yTBepkACH [Ipukazom Munoopuayku Poccun ot 17 mexadpst 2010 r.
N 1897.

['maBHOU 1eTbI0 HAYYHO-TIO3HABATEIILHOTO HATPABJICHUSI BHEYPOUHOU JCSATEIBHOCTH O0YUYArOIIUXCS SBIISICTCS
Y/IOBJIETBOPEHHE IMO3HABATEIBHBIX MOTPEOHOCTEH O00YyYarOUIMXCsl, KOTOphIE HE MOTYT OBITh B CHIIy Pa3HBIX
MPUYHH yIOBJIETBOPEHBI B MPOIIECCE U3YUCHUS MPeIMeTOB ba3ncHOro yueOHOTO I1aHa.

l. IHosicauTenbHAS 3almMcKa AKTYaJIbHOCTh U
NepCHeKTHBHOCTH Kypca

ITo3HaBaTenbHBIM aCHEKT JESITeIbHOCTM — 00s3aTeNbHbIl KOMIIOHEHT JIIo0Oro BHIA

JESATEIBHOCTH. 3aHATHS 110 JaHHOM NporpamMme MO3BOJISIOT PEATU3aLUI0 JEITEIbHOCTHOIO MOAX0/1a U OCHOB
MIPOEKTHON M MCCIEA0BATENbCKON J1eATeNbHOCTH. COBOKYIIHBIM MPEAMETOM I03HABATENIbHON NEATEIbHOCTU
ABJIAECTCS BCA PEAIBHOCTb, €€ NMPOLYKTOM — HMHIMBHIYaldbHOE 3HaHME. Kypc sBII€TCS OCHOBOM W3y4EHHUs
pacTUTENFHONW KJIETKHM, YTO TO3BOJSIET (OPMHPOBATH TOHUMAHWE TMOJIOKeHHH COBpPEMEHHON KIETOYHON
Teopuu. [lepCieKTUBHOCTD TaHHOIO Kypca BO3MOXHA IIPHU pealu3alud IPOrpaMMBbl M0 U3YyYEHHUIO CTPOEHUs
KJIETOK NPOCTEHIINX JKUBOTHBIX, TUIIOB TKAaHEW MHOTOKJIETOYHBIX M 4YEJIOBEKAa B CIEAYIOIIMX Kiaccax IpU
U3yYEHUH pa3ziesnoB Kypca Ouonoruu JKuBotHsle u UenoBek.

].le.]]b Kypca: q)OpMI/IpOBaHI/IC OIIbITAa INPAKTUYCCKOTO MPUMCECHCHUA CCTCCTBCHHOHAYYHBIX 3HaHWUH U YMCHI/Iﬁ B
obractu UTOJIOTMU U MUKPOCKOIIMH, IPUMCHCHUC 3TUX 3HAHWM B HpaKTquCKOﬁ HpCIIMCTHOfI JACATCIBHOCTH.

3agaum: - paclIMpuTh U YIITyOUTh 3HAHUS O KIIETKE;

- HAYYUTh  CAMOCTOSITENIbHO  M3TOTABIMBATH  BPEMEHHBIE  MHKpOIPENapaThl  Pa3IHMYHBIX
pacTUTENbHBIX TKaHEH.

- HAYYHTb HCIIOIB30BaTh MUKPOCKOII [Tl N3YYE€HUSI MUKPOTIPETIapaToOB;

- 00y4YUTh YMEHUIO paboTaTh B IPyIIIEe, BECTH AUCKYCCHIO, OTCTAUBATh CBOIO TOUKY 3pEHUS;

- Pa3BUTh NPUPOJHBIE 33JaTKH U CIIOCOOHOCTH 00YYarOIIUXCS;

- BOCIUTaHUsI OepeKHOE OTHOILICHNE K IPUPOE U 37I0POBBIO YEJIOBEKA;

®opMbI U METO/IBI PAGOTHI

OcymiecTBieHHEe AESATEIBHOCTH 1O (HOPMUPOBAHHIO KYJIBTYpPHl OTHOIIEHHS K paboTe C HaTypaJbHBIMH
00BEKTaMHU KJIETOYHOT'O YPOBHSI OpraHu3allMy pacTeHuil OazupyeTcs Ha UAesIX 'yMaHHUCTUYECKOH Meqaroruku
M DKOJIOTHYECKON TICHXOIEIarOruKH, HA HHHOBAIIMOHHBIX TEXHOJIOTHAX PAa3BUTHS SKOJIOTUIECKOTO CO3HAHMSL.
ConeprkaHue nporpaMMbl HOCUT JIMYHOCTHO-OPUEHTUPOBAHHBIH, A€ATEIIbHOCTHBIA | Pa3BUBAIOIIUI XapaKTep
M COCTOUT M3 TPEX OCHOBHBIX OJIOKOB: MPEIMETHO-IEATEILHOCTHBIN, OJIOK ()YHKIMOHAIHHON TPAMOTHOCTH U
OJI0K TMYHOCTHOT'O POCTA.

[Tporpamma peanusyeTcs Ha OCHOBE CIIETYIONINX MPUHIIUIIOB:

J NPUHIUI Pa3BUTHS MBICIE0Opa30B, MPU KOTOPOM BCSI CUCTEMa NPEACTABICHUN O KIETKE U
€e CTpOeHHE OmNHMpaeTcs Ha oO0pa3bl, BO3HUKAIOUIME IPH 3MOIMOHAIBLHO-ICTETUYECKOM OCBOCHUU MHpa
TIPUPOJIBL;

o IPUHIUI PAa3BUTHUS MApTHEPCKUX B3aUMOECHCTBUI peOeHKa M Iejarora ¢ HaTypalbHbIMU
00BEKTaMU — BPEMEHHBIMH U TIOCTOSHHBIMHU IpeTiapaTaMu, MUKPOCKOIIaMH, paboTe ¢ pa3HbIMH BHAaMH HH(OpMaImy,
o MPUHLIMIT TPUPOI0CO00Pa3HOCTH, KOTOPBIN PETryIHUPYeT UCIOIb30BaHHE METOJOB Pa3BUTHUS

W CTpaTeruil MACSITENbHOCTH JAEeTed C Y4YeTOM HX BO3PACTHBIX U HHAWBHUIYAIbHBIX OCOOEHHOCTEHH,
HaIlpaBJIEHHOMN Ha €IMHEHHE YEJIOBEKa U IPUPO/IBL.

JlesTeTbHOCTHO-OPUEHTHPOBAHHBIE TIPUHIIUIIBL: TTPUHITAIT OOYYCHUS AESITEIbHOCTH; TMPUHITUI YIIPABISIEMOTO
nepexojia OT JEATENILHOCTH B Y4YeOHOU cHUTyallM K JEATEIbHOCTH B JKU3HEHHOW CHUTYalliu; TPUHIIUI
mnepexosia OT COBMECTHOM yueOHO-TO3HABATEJIbHON JESATEIbHOCTH K CaMOCTOSITENIbHON JAeSTeIbHOCTH
y4aierocs (30Ha OMMKaMIIero pa3BUTHs); MPUHIIMII OMOPHI HA MPOIECCH CHOHTAHHOTO PAa3BUTHS; MPHHIIUIT
(dbopMupoBaHUs TOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPUYECTBA.



1. OO0mas xapakTepucTUKa yuyeoHoro npeamera «buosiorus»
Hacrosimmass mporpamMma mpenacTaBisieT co0oil pa3pabdOoTKy CaMOCTOSTENFHOTO CIENHATbHOTO Kypca IO

OHOJIOTHH.
JlaHHas mporpamMma pacKpbIBaeT CIEAYIONINE MTOAXO0 bl B U3yUEHUH OHOJIOTHH.

Komnnexchulii nooxo0 npu uzyueHuu HCublX OpeaHu3MO8 HA PA3HLIX YPOBHAX OpeaHusayuu (om KiemoyHo2o
00 cucmemHo-opeanHo2o). BaxxHo TOKa3aTh, YTO TKAHH W OPraHbl BCEro >KUBOTO TOCTPOCHBI Ha €IUHON
KJIETOYHOUW OCHOBE, UMEIOIIEH 001mure (yH/1aMeHTaIbHBIE PU3HAKH U OCOOCHHOCTH;

CPGGHum€JZbH0'360]Z}0L{MOHHCL‘Z HanpaejleHHocmbv Kypcda. HpI/I PAaCCMOTPCHHUU BOIIPOCOB CTPOCHHA KIICTKH,
TKaHEeHl u OpraHoB MHOT'OKJICTOYHBIX paCTeHI/Iﬁ Ha4YuHAroT (bOpMHpOBaTI)CH OCHOBBI 3BOJJIIOIMOHHOI'O
MBIJICHHUA

Hcnonvzosanue cogpemennbix OUON0SUECKUX OGHHBIX O CIPOEHUU U QYHKYUOHUPOBAHUU
KIEeMOYHbIX U MKAHEBbIX CUCMEM pacmeHuu. DTO JAeT BO3MOYKHOCTb YYaIIMMCSl HAy4UTBCS HCIOJIB30BATh
COBpPEMEHHBIE UCTOYHUKN HHPOPMALIUU U HOPMUPOBATH KPUTHUECKOE OTHOIICHHUE K COOBITHAM U (haKTam;

Oxonocuueckas HanpagienHocms Kypca. BaxHo cdopmupoBaTh TBepAoe YyOekKIeHHe Yy pedsT, dYTo
HeOnaronpusaTHble (QakTophl (KaK BHEIIHEW, TaKk M BHYTPEHHEH MNPHUPOMBI), CKA3bIBAIOTCS Ha COCTOSHUU
OpraHm3Ma, 3aTparmuBasi CaMble TIYOMHHBIE — MOJICKYJISPHO-TCHETHUECKHE — OCHOBBI JICATEITPHOCTH KIETOK — U
4TO C ,[1000HOT0 POJa HAPYIIEHUSIMHU, OOPOTHCS TPYIHO U, TOPOM, HEBO3MOXKHO;

Ilpakmuueckue u cemunapckue 3aumamus. ITa 4YacTh Kypca IMPEAIOoJaraeT IIHPOKOE HCIOJb30BaHUE
WUTIOCTPATHBHOTO MaTepuaia (cxeMsl, hoTorpaduu, TaOIHIIBI) HETOCPEICTBEHHO Ha 3aHATHAX (OCOOCHHO TIpU
W3YYEHHUU CTPYKTYPBI KIETKH), a TAK)KE U3YyUEHHE MUKPOCKOMUECKUX MPENnapaToB TKaHEH.

Ha »Tame BBeneHHs 3HAaHUI HCHOJNB3YETCS TEXHOJOIHMsS HPOOJIEMHO-IMAIOTMYECKOro OOyudeHHs, KOTopas
MIO3BOJISIET OPraHMU30BATh MCCIEA0BATENbCKYI0 pabOTy yYalllMXCsi Ha YPOKE M CaMOCTOSTEIbHOE OTKPBITHE
3HaHuil. JlaHHas TexHoiorus pazpaboTaHa Ha OCHOBE HCCIEIOBAaHMU B JABYX CAMOCTOSITENIbHBIX OOJIACTIX —
npobiemMHoM o0ydyeHuu. Kak B HacToslieM HaydHOM TBOPUYECTBE IIOCTAHOBKA MpoOOJIeMbl HJAET uepe3
NpOOJIEMHYIO CUTYallMIO, TaK U Ha YPOKE OTKPBITHS HOBBIX 3HAHMI MOCTAaHOBKA MPOOJIEMbI 3aKJIIOYAETCS B
CO3/IaHUU y4YWTEJNEeM MpOOJIEMHON CUTyallud M OpraHM3alMM BBIXOJA M3 HEE OJHUM M3 TpeX crocobOoB: 1)
YUUTENIb CaM 3a0CTpsET MPOTHUBOpPEUHE MPOOJEMHON CUTyalluu W cooOmaer mpobiemy; 2) oOyuarormmecs
OCO3HAIOT MPOTUBOpEUNE U (POPMYIHUPYIOT MpodsieMy; 3) yUuTedb JUATOTOM MOO0YK/1aeT YICHUKOB BBIJIBUTATh
Y TIPOBEPSITH TUIIOTE3BI

Aneopumm nodzomosku yuumensi K nposeoenuio sauamuro. IIpu NpoBeleHUU 3aHATHI MO HalleMy Kypcy
YUUTENs OuYeHb YacTO CTAJKHBAIOTCA C MpoOJieMON HEXBAaTKM BpeMEHH. Marepuan TeMbl JO0CTaTOYHO
OOIIMpEH, TO3TOMY €r0 HE YAAETCS OTKPBITH» MOJHOCTHIO BMECTE CO IMIKOJbHUKAMHU, UCIIOJIb3YS TEXHOJIOTHIO
npobieMHOro auanora. B pesynbrare He ocTaeTcs BpeMEHM HHU Ha 3Tall CaMOCTOSITENIbHOIO NMPUMEHEHUs
3HaHWW, HU Ha MoJBeJeHUEe uTora. B ocHOBe 3TOil MpoOIEMBbI JIEKUT CTPEMIIEHUE YUHUTENS «OTKPBITHY) C
oOyyaromuMucs Bce 3HaHMs. HampoTHB, HEKOTOpBIE CIIOKHBIE TIOJIOKEHUS MpOIle OOBSCHUTH CaMOMY
YUUTENI0, OCTaBUB 0OJIee JIETKUE «OTKPBITUS» JUIsl 00ydaromuxcsi. BaxkHo, 4TOObI Ha Ka)KJJOM 3aHSITHH XOTSI ObI
YacTh 3HAaHUN 00yYaroIINecs: «OTKPBIBAIM» CAMHU.

. Onucanue Mecra y4eOHOro kKypca «B rapMoHum ¢ npupoaoin» B y4eOHOM ILIaHe
Bo3pacTHasi rpynna yyamuxcsi, H2 KOTOPbIX OPUEHTHPOBAHBI 3AHATHUS:

Kypc paccuntan Ha o0yJaromuxcs 6-X KJIaccos.

Pabouast mporpamma cocTtaBiieHa Ha OCHOBE (eZiepaIbHOT0 0a3UCHOTO Y4eOHOTO TUTaHa /T 00pa30BaTEIbHBIX
yupexaenuii PO B cOOTBETCTBHH, C KOTOPHIM, Ha U3yYeHHE yueOHOro Kypca B yuebHom mane MbBOY OOII
c.Cynxa -1 vac;

O0bEM yacoB, OTIYIIEHHBIX HA 3AHATHS, NMPOJOIKUTEIbHOCTH OJTHOI0 3AHATHSA:
Sanstus mpoBosATcs 1 paza B Henenro o 0,35 gacy. OOmiee kommdecTBO 4acoB — 34.



V. JInuHoCTHBIE, MeTanpeIMeTHble M MpeIMeTHbIe pe3yJbTAaThl OCBOECHHS Y4eOHOro
npeamera «buonorus»

JINYHOCTHBIMM pe3yJIbTaTaAMHU U3YUYEHHS Kypca «B rapMoHUM ¢ IPUPOAOI»» SBISIOTCS CIEAYIOLTNE
YMEHUSL:

Oco3HaBath €IMHCTBO M LEJIOCTHOCTb  OKpPY)KaIOLIEr0 MHpPA, BO3MOXHOCTH  €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHH HAYKH.

ITocTeneHHo BbICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHNE.

Oco3HaBaTh MOTPEOHOCTh M F'OTOBHOCTH K CaMOOOpPA30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIbHON

JESITEIbHOCTH BHE LIKOJIBI.

OneHnBaTh HKOJOTMUECKUI PUCK B3aUMOOTHOILIEHUH YeJI0BEKa U IPUPOIbI.

MeTanpeaMeTHbIMHU pesynbraramMu  u3ydeHuss Kypca «lIpaktuueckas OUOIOr s

aBIsieTcs (POpMUPOBAHHE YHUBEPCATIbHBIX yueOHbIX aeicTuii (VY ).

Peeynamusnvie YYII.

CamocrosaTenbHO OOHApyXHMBaTh W (OPMYIHMPOBaTH  Y4eOHYIO MpoOJIeMy, ONpeneisTh Ieldb Yy4eOHOH

NesTeIbHOCTH, BBIOUPATh TEMY IIPOEKTA.

BeiiBurate Bepcun pemieHusi MpoOiIeMbl, 0CO3HABaTh KOHEUHBIA pe3yNbTaT, BBIOMPATH HM3MPEATIOKEHHBIX

U MCKaThb CaMOCTOSTENIbHO CPEJCTBA JOCTHIKEHUS LIEIH.

CocraBiarh (MHAUBUAYAIbHO WM B TPYMIIE) IJIaH PEUIeHUs] IpoOaeMbl (BBIITOJIHEHUS TPOEKTA).

Pabortas nmo muaHy, cBepATh CBOM JEMCTBUSA C LEIbIO U, NMPU HEOOXOJUMOCTH, HUCHPABIATH OLIMOKU

CaMOCTOSATEIIBHO.

B nmanore ¢ yuureneM COBEPIIEHCTBOBATh CaMOCTOSATENBHO BbIPAOOTAHHBIE KPUTEPUHU OLICHKH.

Llosnasamenvuvie YY/I:

AHanu3upoBaTthk, CPaBHUBATh, KiaccuULUUpoBaTh U 00001aTh (AKThl U SBJICHUSA. BBIABIATH NPUUYMHBI U

CJIEJICTBUS IPOCTBIX SIBICHUU.

Ocy1iecTBIATh CpaBHEHHE U KIJIACCH(UKALMIO, CAMOCTOSATENBHO BBIOMpAs OCHOBAaHUS M KPUTEPUM JUIS

YKa3aHHbBIX JIOTUYECKUX OMNEpaLUi; CTPOUTh KIACCU(PHUKALKIO HA OCHOBE JMXOTOMHYECKOIO JeleHus (Ha

OCHOBE OTPHIIAHUA).

CTpouTh JIOTUYECKOE PACCY’KIEHUE, BKIIOYAIOIEE YCTAHOBIEHNE IPUYNHHO-CIIECTBEHHBIX CBSI3€H.

Co3naBaTh CcXeMaTHYECKHE MOJIENIM C BbIIEJICHHEM CYLIECTBEHHBIX XapaKTepUCTUK o0bekTa. CoCTaBIAThH
TE3UChl, pa3IUYHble BUABl IUIAHOB (IPOCTBIX, CIOXHBIX U  T.IL.).

ITpeoOpa3oBbIBaTh MHPOPMALIMIO M3 OJHOTO BUJA B APYroi (TabiuIly B TEKCT U MIp.).

BobrunthIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

YMeTh omnpeneniTh BO3MOXKHbIE UCTOYHHKH HEOOXOTUMBIX CBEAECHUH, MPOU3BOAUTH MOMCK MH(OpMAIUH,

aHAJIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kowwmynuxamusnvie YVJI:

CamocTosITebHO  OpPraHU30BbIBATH Y4eOHOE B3aWMOJICHCTBME B Tpymnne (omnpenensTtb OOIIMe LEeiH,

pacripesiesiaTh poJid, IOrOBapuBaThcs APYT C APYTrOM U T.1.).

[IpenMeTHBIMU pe3ynbTaTaMu U3ydeHus kKypca «lIpakTryeckas OMoIoTus» SABISIOTCS CIENYIOUINE YMEHHUS:

1- 5 IUHUS PA3BUMUSL — OCOZHAHUE PONU HCUZHUL:

2- OOBSICHATH POJIb PACTEHHUI B COOOIIECTBAX U X B3aMMHOE BIIMSHUE PYT HA APYTa;

3- A MUHUA PA3BUMUSL — PACCMOMPeEHUe OUOI02UYECKUX NPOYECCO8 8 PA3GUMULL

4- HAXOJIUTh YEePTHI, CBHICTEIHCTBYIONINE 00 YCIIO)KHEHHH >KMBBIX OPTaHM3MOB IO CPAaBHEHHIO C
IpeIKaMu, U 1aBaTh UM OOBSICHEHUE;

5- OOBSICHATH IPUCTIOCOOICHHUS Ha Pa3HBIX CTAIIHIX )KU3HEHHBIX IIHKJIOB.

6- A MUHUA PA3BUMUSL — UCNOTIb308AHUE OUONI02UYECKUX 3HAHULL 8 ObIMY:

7- OOBSCHATH BIUSHUE HEKOTOPHIX (DaKTOPOB Ha POCT U PA3BUTHUE TPOPOCTKOB U3 CEMSIH.

- IOHUMATh BIIMSHUE PA3JIMUYHBIX arPOHOMHUYECKUX IPUEMOB Ha POCT U Pa3BUTHE PACTEHHIA.

8- A TUHUA PA3BUMUS — OOBACHAMb MUP C MOYKU 3PEHUsI OUONI02UU.

9- paznuyath (MO TaOJMIle) OCHOBHBIE TPYNIBI JKUBBIX OpraHu3MOB (OakTepuu: Oe3bsiiepHbIE,

SJIEpHbIE: TPUOBI, PACTEHUS) U OCHOBHBIE TPYIIIBI pAaCTEHHH (BOJOPOCITH, MXH, XBOIILH, IUIayHbI, TAIOPOTHUKH,
TOJIOCEMEHHBIE U IIBETKOBBIE);

10- OTIpe/IeNIsATh OCHOBHBIE OPTraHbl pAaCTEHUH (4aCTU KIIETKH);

11- OOBSICHATh CTPOEHHE U JKU3HEAEATEIbHOCTh M3YUYEHHBIX TPYII KHUBBIX OPraHU3MOB (OaKTepHH,
TpuObI, BOJOPOCIH, MXH, XBOIIIH, IUIAYHBI, TAIIOPOTHUKH, TOJIOCEMEHHBIE U I[BETKOBHIC);

12- OTIpeIeNIATh OCHOBHBIC OPraHbl PACTEHHH (JIUCT, cTeOeNb, IIBETOK, KOPEHb);

13- OOBSICHATH CTPOCHHUE PACTCHHUS;

14- MMOHUMATEL CMBICII OMOIOTHYECKUX TCPMHUHOB;



15- IpOBOOUTDH OMOJIOTMYECKHE ONBITHI U OKCIICPUMCHTBI U 00BSICHITD UX PE3YyJIbTATHI.

16- A TUHUSA PA3GUMUS — OYEHUBAMb PUCK 63AUMOOMHOUEHUL YeNI08eKA U NPUPOObL:

17- co0MroAaTh M 00BSACHATH MPaBUIIa IOBEICHUS B IPUPO/IE.

18- A IUHUA PA3BUMUSL — OYEHUBAMb NOBEOEHUe YeNI08EKA C MOYKU 3PEHUsL 300P0B020 0OPAZANCUIHUL!
19- UCIOJIb30BATh 3HAHUS OMOJIOTMH IIPU COOIIOIEHUH IPABUII TIOBCEITHEBHON IMIHEHBI;

V. Coaep:xanue yueOHOro kypca «B rapmonumn ¢ npupogoi»

Tema 1. Beeoenue 6 ouonozuio knemxu (4 u)

33[[8.‘11/1 COBpeMeHHOﬁ OUTOJOI'NH. Kierounas TCOpUA — OCHOBHOH 3aKOH CTPOCHHA KHBBIX OpPraHHU3MOB.
3210.]1}’1“3. OTCYECTBEHHBIX OMOJIOTOB B 3aIlMTE OCHOBHBIX MOJI0XKCHUMN KJICTO‘-IHOIZTGOpPIPI.

Jlabopamopnas paboma. Y CTpORCTBO MUKPOCKOTIA.

Tema 2. O6wuit nian cmpoeHus Kiemok Heugvlx opeanuzmos (2 u)

[TpokapuoTsl 1 3ykapuoThl. CXOICTBO M pa3nuuus. JKUBOTHAas M pacTUTENbHAS SyKapUOTUYECKas KIIETKa.
Teopuu npoUCXOXKICHUS 9YKAPHOTHIECKOH KIETKH.

Jlabopamopnas paboma. OCOOEHHOCTH CTPOSHUS KIJIETOK 3YKapUOT M POKAPHOT.

Tema 3. Ocnosnbie Komnonenmol u opeanoudst knemok (10 v)

MemOpaHa: coBpeMeHHasi MOJIeNIb CTPOCHHUS KJIETOYHOH MEMOpaHBbl. YHUBEPCAIBHBIM XapakTep CTPOSHUS
MeMOpaHbI Bcex KieTok. Llurormasma u opranonasl. LluTockener kieTok — ero

KOMITIOHCHTBI 1 (I)YHKI_II/II/I B Pa3HBIX THUIIAX KJICTOK. MeM6paHHLIC OpraHou bl KJIICTOK.

Jlabopamopnas paboma. I1nactupl, UX CTPOCHUE , BUBI U MIPEBPAILICHUS

Bxrouenus
Tema 4. Oonoknemounvie opzanusmel — pacmenus (2 uaca)
OpHoknieTouHble  pacteHus. Knetkm  Bomopocneld . xjopeuia M xjJamuaoMoHana.  IIpocmotp

BugeoduibMa.OqHOKIeTOUHbIE. J[BOHCTBEHHOE MUKCOTPO(PHOE MUTaHKE. DBIJIEHA 3eIeHast

Tema 5. Tkanu pacmenuii (13 u). TIoHATHE O TKaHAX MHOTOKIJIETOYHBIX OpraHn3MoB OrmnpeaelicHue TKaHH.
Knaccudukanms tkaneit. [IporcxoxaeHne TkaHel B YBOIIOINH

MHOTOKJICTOYHBIX JKUBOTHBIX U pa3BUTHE TKaHEH B MpoOIEcce WHIANBUAYAIbHOTO PAa3BUTHS OpraHU3Ma
(ontorenese). 3oHa pocta kKopHs. Konyc Hapactanus mobera. BcraBounsni poct mobera. Kam6uit. JIy6 .
Hpesecuna Jluct. XXunku nucra. 3yyeHue KJI€TOUHOrO0 CTPOEHUS MONEPEUHOI0 cpe3a JIMCTa XBOWHBIX. Cpe3bl
Kaprodens, KOPHETUIO0B, JIUCTOBBIX YENIyH, CTeOJIeH CYKKyJIeHTOB. M3yueHnue cocraBa cemMsiH

Jlabopamopusie pabomer TlokpoBHble TKaHu. Koxuna nucra DYHKIWKA KOXKHUIBI. YCTBUYHBIN ammapar.
XKenesuctsie Bonocku. Kopa. [Tpodka

ObpazoBatenbHble TKaHU. [IpoBoasiue TKaHu.

Kopens. 30Ha noruomienus, 30Ha nposeaeHusi. OCHOBHbIE TKaHU

BripammBanue pactennii u3 ceMmsiH. Kilerounoe n3ydeHre npopoCcTKOB. 3aracaronye TKaH!

MeToanyeckue peKoMeH AUl

[IporpaMMoii  MpeayCMOTPEHO U3YYEHHE TEOPETUYECKUX BOMPOCOB, TMPOBEIACHUE MPAKTUYECKUX U
ab0paTOPHBIX padoOT, peIIeHUE 3aa4, MPOOJIEMHBIX BOIPOCOB, MPOBEIEHNE CEMUHAPOB.

Bo03MO0XHO, BOBHUKHOBEHHE IUCKYCCHH, Tae OYOyT OOCYXIEHBI Pa3UYHbIe TOYKH 3PEHUS MO H3y4aeMbIM
Borpocam.lIpu W3y4eHHH OTAENBHBIX TeM, OOYYarOIIMECs COCTABISIOT OOOOIAIOIINE CXEMbI, TaOIHIIBI.
Hrtorom mpoBeneHusl J1a0OpaTOPHBIX pPAaOOT WM MPAKTUYECKUX pabOT SBISIOTCS OTYETHI C BBIBOJAMH,
PUCYHKaMH, CXEMaMH.

OCHOBHOM aKIEHT NpU HM3YYEHHH BONPOCOB Kypca JOJDKEH OBITh HAmpaBlIeH HA AaKTUBHYIO pPaboTy
oOyyaromuxcs B Kjacce B (popMe AUaNora y4uTesb — 0OyJaroluiics, akTUBHOTO OOCYXJIEHHUS MarepHuaia B
dhopme oOydarommiicss — 00yJaromunics , 00yJaronuics — yauTeb.



Mesicnpeomemmvie cs3u.

Heopeanuyeckasn xumust — BoJia, €e CBOHCTBa, Peakiiny OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC(JIBIXaHUE).
Opeanuueckas xumus — HATAYUE OPTAaHUYECKUX BEIIECTB B KIIeTKax. [lepBble MOHATHS: YIIIEBOABI, KUPBI,
OC€JIKU, HyKJICHHOBBIC KHCIIOTHI.

@u3ura — CBOMCTBA KUAKOCTEH, muddy3ust.

VI. O:xuaemMble pe3ybTaThl

B pe3yjabTaTe YCBOCHUS NPOrpaMMbl yqYalliuecsd 10JIKHbI 3HATb:

. Y CTpoCTBO CBETOBOIO MUKPOCKOIIA;

. [TonoxeHuns KJIETOUHON TEOPHH;

. Oco0eHHOCTH MTPOKAPHOTHUECKON B 3YKapUOTUYECKOHN KIIETOK;

. CX0ICTBO U pa3innyune paCTUTEIBbHON U )KUBOTHOM KIIETOK;

. OcHOBHbIE KOMIIOHEHTBbI M OpPraHOWJbl KJIETOK: MeMOpaHy, LUTOIIa3My U OpPIraHOHUBbI,
MUTOXOHAPHH U XJIOPOIUIACTHI, pPUOOCOMBI;

. Onpenenenne u  KiIacCU(UKALMIO TKaHEH, MPOUCXOKIEHWE TKAaHEW B  HBOJIOLUU
MHOTOKJIETOYHBIX;

. CrpoeHne OCHOBHBIX TUIIOB KJIETOK M TKAHEW MHOTOKJIETOYHBIX KMBOTHBIX;

. Vimerp mpencTaBieHHE O MOJIEKYJSIPHO-OMOJIOTMYECKUX OCHOBaX pAAa BaKHEHIIMX

IMPONLECCCOB B KIICTKAX M TKAHAX PACTUTCIIbHOI'O OpraHru3Ma.

Yuammuecs 10/KHbI YMETh:

. PaboTath cO cCBETOBBIM MUKPOCKOIIOM U IpenapaTaMu;

. HaspbIBath cocTaBHBIC YacTH KIIETKH U —Yy3HaBaThl X Ha cxeme win ororpaduu;

. M3roToBnsTh NpocTeiine npenapaTsl JUIsi MUKPOCKOITMYECKOTO UCCIIeIOBaHUS;

. OnpenensTb TN paCTUTENBLHOM TKaHU MO GOoTOrpapuu UK PUCYHKY (CXEME);

. BBIABIATE  NPUYMHHO-CIEJCTBEHHBIE CBA3M MEXIy OMOJOIMYECKMMH IPOLIECCAMH,

MPOUCXOSAIIMMH Ha Pa3HBIX YPOBHAX OPraHM3AlMN KUBBIX OPraHU3MOB (OT
MOJIEKYJISIPHOTO JI0 OPraHU3MEHHOT0);

. WnnrocTpupoBaTh OTBET NPOCTEHIIMMHU CXEMAMH U PUCYHKAMHM KJIETOYHBIX CTPYKTYD;
. PaboTatb ¢ coBpeMeHHOI Onooruueckoi aureparypoi u UnTepHer- pecypcamu;
. CocraBnsTh KpaTkue pedepaTsl U AOKIAAbl IO HHTEPECYIOIIMM UX TEMaM U MIPEJICTaBISTh

UX;



Jlurepartypa
Jumepamypa ona yuumensa:

1. Tpaiitak .M. Pacrenus, Oakrepum, TrpuObl, JIMIMMAWHUKKA. 6 KI. Y4eOHUK s
0011e00pa3oBaTeNbHBIX YupexkaeHui. -M.: Muemo3una, 2008, 5-¢ u3gaHue A0MOTHEHHOE U ITepepaboTaHHOE.
2. Tpaiitak .M., Tpaiitak H. JI. «COopHMK 3ama4 U ynpakHeHWH. buonorust pacteHwuid,
OakTepuil, TpuOOB M JUIIAHHUKOBY (TIocoOue i yqamuxcs 6 kiacc). — M.: Muemo3una,2002.

3. Tpaiitak /. U.buonorus: Pacrenus, 6akrepuu, rpuobl, mumaiHuku. 6 — 7 kiacc.:[locobue
15t yautens. — M.: Muemosuna, 1998.

4, HembsankoB E. H. buonorus. Mup pacrenunii. 3agaun. JlonoanutenbHbie MaTepuaibl. —M.:
Bmanoc, 2007.

S. I'pun H., Crayt VY., Teitnop J. buonorus: B 3 T. — M.: Mup, 1998r.

6. myoHnukoBa E.A. ®ynknuonansHas Mopdosiorus Tkaneid. — M.: U3a-so MI'Y, 1981.

7. Csencon K., ¥Ya6crep I1. Knerka. — M.: Mup, 1984.

8. beprenbcon 1.JI. MeMOpaHbl, MOJIEKYJIbI, KJIETKU. — M.: Mup, 1982,

9. BonnsipeB A.A. Ctpoerne u pyHKIMHM OHonornyeckux MemoOpan. — M.: 3nanme, 1987.
10.JIu6epman E.A. XKXusas kinetka. — M.: Mup, 1985.
JIumepamypa ona yuawjuxca:

1. I'pun H., Crayt V., Teiinop /1. buonorus: B 3 T.

2. [roB K. IlyTemecTBue B MUp KUBOM KIIETKH.

3. Peiimepc H.®. [Tonynsipablit OMOIOTUYECKUI CTIOBAPb.

4, JleButuna T.I1., JIuButun M.I'. O01as Guosiorus cioBapb HOHATUN U TEPMUHOB.

5. Jleutuna T.I1., Jleutun M.I'. Obmas Ouonorus: B momols BBIMTYCKHUKY IIKOJBI U
aOUTYypHEHTY.

6. JIn6epman E.A. XKusas knetka. — M.: Hayka, 1982.

7. e HroB K. TlyrenrectBrue B Mup xuBoi Kietku. — M.: Mup, 1987.

8. Kewmn I1., Apmc K. Beenenue B 6nomnoruro. — M.: Mup, 1988.



VII. Onucanue MaTepuaJIbLHO-TEXHUYECKOro o0ecrneyeHusi 00pa30BaTeJIbHOI0 MpoIecca no
Kypcey «lIpakTuyeckasi 0M010rus»

1. CBETOBBIE MUKPOCKOIIBI.
2. Habop »1exTpoHHO-MUKpOCKONHMYECKUX ¢oTorpaduil M CXeM THUIIOB KJIETOK W TKaHEH, uX

KOMIIOHEHTOB Pecypchl HHTEpHET.
[Ipenapatrsl O UUTOIOTUH U OCHOBHBIM THUIIAM TKaHEH

3.

TemaTruveckoe niianHupoBanme no kKypey «llpakrudyeckas omosorus ».

Neni/m [Pazpennl, TembIKoua-Bo (Conepxxanne Jlata  [DuexkTpoHHbBIE
3aHATHI JyacoB (uudgposbie)
o0pa3oBarteib
HbI€ peCypChl
1 [{uTonorus Kak|l 3HAKOMCTBO C  OCHOBHBIMU  3Talamu
HayKa M3y4EHUS KIIETKU. Bo3HukHOBeHHE
caMOCTOsTeNIbHON Hayku L{uronoruu.
Bxiag pa3iuyHbIX W3BECTHBIX YUEHBIX B
M3yUYEHUU CTPOCHUS
KJICTKU.
2 " Jlabopamopnas|l [TpogomkeHne 3HaKOMCTBA C YCTPOHCTBOM [{udpossie
paboma. YUEHUYECKOTO  CBETOBOIO  MHUKPOCKOIIA, mabopaTtopuu
Y cTpoiicTBO [IPUHIINII €r0 PaOOTHI. Touku Pocra,
MUKPOCKOIIA. MUKPOCKOIIBI,
1 POBOIA
MUKPOCKOTI,
MUKpOIIpenapar
bl
Muxkpomer./
3 Hcropust u3ydenu|l Bxnag y4YeHbIX B HCTOPHUIO U3y4EHMS
SIKJIETKU. kinetku: bpates Sncensl, Pobept Iy
AHTOHUU BaHH
JleBenkyk, Pobept bpoyn
4 VcTopus 1 Bknax y4eHBIX B HCTOPUIO HU3YyYEHHUS
W3yYEHUSKIIETKH. KJICTKH:
Teomop IlIBann wu Maruac Illneiinen,
Bupxos
9) PacturenbHas 1 OpraHonibt PacTUTEIBHOU KJIETKH,
KJIETKA. cnennduyeckue OpraHOU/IbL:
XJIOPOIUIACTHI,BaKyOJIH, KIETOYHAsS
CTEHKa
6 Jlabopamopnas |1 (OCHOBHBIE OTJIMYUS [udposbie
paboma. [TPOKAPUOTHBIX ¥ 3YKapUOTHBIX mabopaTopun
[IpokapuoThl 1 KJIETOK: HaJIu4ue sapa u Touku Pocra,
DYKapHOTBI TByMEMOpaHHbBIX OPraHOM/IOB. MUKPOCKOTIBI,
L{OP utaGmisr 1 POBOIA
MUKPOCKOTI,
MUKpOIIpenapar
bIMukpomen./
7 MemOpana 1 Ctpoenne 1 (QYHKUMH  MeMOpaHbl|
Hanuune m (QyHKIIUU KIETOYHOW CTEHKH,
TaOaumbL,
cxemsl, [1OP.




8 Tpancmopt 1 [ToHsITHE MIIa3MOJIN3 U ICTIIIA3MOJIN3.
BCILICCTB B 3HaYeHHE TPAHCIIOPTa BEILECTB B KIETKY U
KJICTKY M3HEe.
9 Pouib BoJbI B 1 @OyHKIMU BOJBI B KJIETKE. 3HAUEHHUE BOJIbI,
PKU3HU KIIETKH 1| TOCTaBKa BOJBI B KIIETKY.
OopraHusma
10 [{urornazma 1 CocTaB IUTOIIA3Mbl, 3HAYCHHE.
11 Opra"ouzbl 1 OOmasi ~ XapakTepuCTUKa  OPraHOM[OB,
12 Opranou bt 1 cTpoeHue, PyHKITUN
13 [[nacTuapl, ux 1 Buipl, ctpoeHue u QyHKINN
CTpOeHHUE
14 [[nacTuasl, nx 1 l3yueHune u pacCMOTPEHHE Ha [{udpossie
CTpOCHHE , [MOCTOSIHHBIX U BPEMEHHBIX mabopaTtopuu
BUJIbI U MUKpOIIperapaTax Touku Pocra,
MpeBpaIICHHS MUKPOCKOTIBI,
" Jlabopamophas 1 POBOIA
paboma. MHUKPOCKOII,
MUKpOIpernapar
b1 Mukpomes./
15 DOTOCHUHTE3 1 (OCHOBHBIE 3TaIlbI ITPOIIECCa, 3HAYCHHUE.
16 BruroueHus CTpoeHHEe  KpUCTAJUIOB  PACTUTEIbHBIX LTudpossie
" Jlabopamopnas KJIETOK mabopaTtopuu
paboma Touku Pocra,
MUKPOCKOTIBI,
1 POBOIA
MUKPOCKOTI,
MHUKpOTIpeTriapaT
bI
Muxkpome./
17 OnHoknerounsie (1 Knerku  Bomopocineit XJjopemia W
pacTeHusl. xsuaMuoMoHaaa. [TpocMoTp BuaeodpmibMma.
18 Onuoknerounsie. |1 OJBrjeHa 3ejieHas
JIBOMICTBEHHOE
MUKCOTpO(HOE
MUTaHUE.
19 [Tonsatu 1 Omnpenenenue Tkanu. Knaccuduxanus
€0 TkaHel. [IpoucxoxaeHue TkaHen B
TKaHIX DBOJTFOIIMHA MHOTOKJICTOYHBIX KHBOTHBIX
MHOTOK U pa3BUTHE TKaHEH B mporecce
TeTOYH WHIMBUYaJTbHOTO
bIX Pa3BUTHS OpTaHU3Ma (OHTOTEHE3E).
OpraHus
MOB.
20 [ToxpoBHBIE 1 CTpoeHue KJIETOK TOKPOBHOW TKaHU
TKaHH. HcTa.
Koxuma nmcra. /) M3roroBieHue BPEMEHHBIX [{udpossie
JlabopamopHas MHUKpOIIpPENapaToB nmaboparopun Touky
paboma. KJICTOK KOKHUIIBI JIHCTA. PocTta, MUKpOCKOTIHL,

1 poBoi




MUKPOCKOTI,

MHUKpOTIPENapaThl
Muxpowmen./

21 DyYHKINU KOXKULBL. |1 V3yyeHnne CTpoeHHS H  PabOTHI Lludpossie
Y CTbUYHBIT YCTBUYHBIX  allllapaTOB  KOXKHUIIbI nmaboparopun Touku
arrmapar. JMCTa,  KOJNMYECTBO  YCTBHIL Y| PocTta, MHKpPOCKOIBI,
PKenesucreie Pa3HBIX BUJOB PACTEHUN U MECTO UX PPOBOI
BOJIOCKH. [PacIoyIOKEeHUs MUKPOCKOTI,

" Jlabopamopnas MHUKPOTIPETapaThl
paboma. Muxkpomen./

22 Kopa. IlpoOka. /|1 3yueHne CTpOCHHUSI KJIETOK KOPHI, [{ndposie
JlabopamopHas M3rOTOBJICHHE u U3y4YeHUe nabopatopun  Touku
paboma. BPEMEHHBIX PocTta, MHKpOCKOIBI,

MUKPOIPENapaToB MPOOKH UPPOBOI
MHUKPOCKOII,
MUKPOIPETapaThl
Muxpowmen./

23 O" Jlabopamo phas|l BoHa  pocra  kopHs.  Konyc [{udpossie

paboma. HapacTaHus  mooera. nabopaTtopun  Todku
BcraBouHbIi
00Opa3oBaTeNbHbIC poct nodera. KamOui. Pocta, MUKpPOCKOIIHI,
TKaHH. 1dpoBoi
MHUKPOCKOTI,
MUKPOIPEapaThl
Muxpowmen./

24 [TpoBoasue 1 JIy6 . IpeBecuna Lludpossie
TKaHH. N nabopaTtopun  TodkH
JlabopamopHas Pocta, MHKpOCKOIIBL,
paboma. UPPOBOI

MHUKPOCKOTI,
MUKpOTIpenapaThl
Muxkpomen./

25 " Jlabopamopnas|l Kopenb. 30Ha MOIVIOIIEHUS, 30HA L{udpossie
paboma [IPOBEICHHSI. nabopatopun  Touku
[IpoBosmne Pocra, MUKpPOCKOIIBI,
TKaHH. 1 POBOI

MHUKPOCKOTI,
MHUKpOTIpenapaThl
Muxpomer./

26 " Jlabopamopnas Jluct. XKumku mcra. [{udpossie
paboma naGopatopun  Touku
[ IpoBogsImME Pocra, MHKpPOCKOIIHL,
TKaHH. 1 POBOI

MHUKPOCKOTI,
MHUKpOTIPETIapaThl
Muxkpomer./

27 OcHoBHblE TKaHU |1 JTuct. @POTOCUHTE3UPYIOIIAs TKaHb. [{udpossie
" Jlabopamopnas naGopatopun  Touku
paboma Pocta, MHKpOCKOIIBI,

1poBoi
MUKPOCKOTI,
MUKpOMpEenaparhbl

Muxpowmen./




28 OcHoBHblE TKaHU |1 3y4eHne KJIETOYHOIO CTPOEHUs [{udpossie
" Jlabopamopnas [OTNIEPEYHOr0 Cpe3a JINCTa XBOWHBIX naGopatopun  Touku
paboma (XBOMHKH) Pocra, MHKpPOCKOIBI,
UPPOBOI
MHUKPOCKOII,
MHUKpOTIPETIapaThl
Muxkpome./
29 " Jlabopamopnas|l [IpopammBanne CceMsH ToOpoxa ¢ [{udpossie
paboma [1EJIBI0 TTOTYYSHHS TPOPOCTKOB ISt naGopatopun  Touku
BripanBanue KJIETOYHOI'O U3y4YEeHMs, Pocta, MHUKPOCKOIIBI,
pacTeHUi U3 CEMSIH. (dbopMHpOBaHUE TKaHEH U(pPOBOI
Kierounoe MHUKPOCKOII,
N3yUYeHNE MUKpOIIpenapaThl
[IPOPOCTKOB. Muxpowmen./
30 " J1abopamopnas|l Cpe3bl kapTodensi, KOPHEIUIOAOB, L{udpossie
paboma JTUCTOBBIX naboparopun  ToUKH
3aracaroiye TKaH!. yelyil, cre0s1ei CyKKyJIEeHTOB. Pocra, MHKpPOCKOIIBI,
U (POBOIA
MHUKPOCKOII,
MHUKPOTIPETIapaThl
Muxkpomet./
31 VlabopamopHas 1 3yuyeHue coctaBa ceMsiH Lludpossie
paboma nmaboparopun ToukH
3aracarolye TKaHH. Pocta, MHKpPOCKOIBI,
1dpoBoi
MHUKPOCKOTI,
MUKpOIIpenapaThl
Muxkpowmen./

MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3ZOBATEJIBHOT'O MPOLECCA
YYEBHOEOBOPYJOBAHUE
[Mudpossie 1aboparopun Touku PocTa, MuUKpoCcKoIbl, IH(POBOI MUKPOCKOII, MUKpoOIIpenapaTsl Mukpomen



