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Obmas XapakTepucTHRa Mpor paMmb

Cospemennsifl yueOHBI NPOUECC HANPABICH HE CTOABKO HA AOCTH/XCHHE PE3YAbTATOB B 0OJACTH NPEAMETHBLIX
3HaHWA, CKOABKO HAa AHYHOCTHBIA poct pebenka. OOyueHHe 110 HOBHIM 00pPAZOBATENLHBLIM  CTAHAAPTAM
NPe/IYCMATPHBACT OPIaHM3ALMIO BHCYPOUHON ACATE/ILHOCTH, KOTOpas CroCOGCTBYCT PACKPBITHIO BHYTPEHHErO
NOTEHUNANA KAAKAOI0 YHEHNKA, PA3BUTHC H NOLIEPAAHNE Cr0 TAIAHTA,

Onuum 13 knoueBbiX Tpebopannii K GuonornueckoMy oOpazoBaHinio B COBPEMCHHBIX YCAOBMAX W BaKHEHUIMM
xoMnoHeHT08 peamlaunn PIOC gsasercs OBAAACHHE YHAUMMHCA NPAKTHYCCKHMH YMCHHAMM M HaBbIKaMM,
MPOCKTHO — HCCAAOBATEALCKOH JearensHOCThiO. [lporpasmsa  «lTpaxTnueckas Ouonorus» HanpasneHa Ha
(hopmupoBanme y ydammxes 6 xknacca MHTEpeca K M3yueHMio OMONOrMM. PAIBUTHE NPAKTHUCCKUX YMEHMI,

NPHMEHEHHE NOAYYSHHBIX 3HAHKI HA NPaKTHKE C KCNoab3oBaKKem odopyaosanus LlewTa ecrecTBeHHO-HayuHON H
TEXHONOTHYCCKOI HanpasaeHHocTell « Touka pocTan, NOATOTOBKA YHALLMXCA K YHACTHIO B O/THMITHAIHOM ABHACHHH,

Ha Gase uentpa "Touka pocra" obecneuuBactcs peanusaums oOpa3OBATEAbHLIX MPOrPaMM eCTECTBEHHOHAYHHON M
TEXHOMIOMHHECKOI HanpasieHHocTel, paspaloTaHtbix B COOTBETCTBHM ¢ TPeOOBAHMAMM 3AKOHOMATENLCTBA B chepe
obpasonanus i ¢ yueToM pekomeraaunii Meaepansioro oneparopa yuedHoro npeamera «buonornsy.

bBHONOrHYECKHIt KPYKOK OPraHH3YCTCH 1A yHaWMXCea 5-6-X KIACCOB, KOTOPBLIC TOABKO 3HAKOMATCH ¢
OHONOIMEH W ¢ MHPOM KHBBLIX OPIraHHIMOB,
Pabdovas npozpamma cocmasiena na ocHose:
e 3axon Poccuiickoit ®eacpaunn «O6 obpazosannu 8 Poccuiickoil @enepaunn» or 29.12.2012r. Ne273-D3;

o denepansHblil rocyaapeTBeHiblit 00pasoBaTe/blibiil CranaaptT ocHoBHOro obuero oGpasosanns,
yreepxaeHnblil npukazoM MunoGpuayku Poccuu ot 31.05.2021 Ne 287 "O6 yrsepxiaenuu denepanbHoro
00pajoBaTeILHOro CTaKHAapTa OCHOBHOMO oduero obpasosanmna”

o MeToanueckne peKkoOMCHAAUNK N0 peaniiaiiti 00pa3soBaTeNLHbIX NPOrPAMM ECTCCTBEHHOHAYHOI 1
TEXHOJNOrNYECKOI HanpasIeHHocTel 1o 6HONOrHK ¢ HCNONb3OBaHHEM 000pyA0BaHHA LeHTpa « Touka pocTan.
B coorserereui ¢ OO OO0 MBOY «bunpunpekas COLLy

Heas kypea:
OPMUPOBAHIE 1 PAIBUTHE NO3HABATE/ILHOTO HHTEPECA K GHONOrHM KaK HAYKE O KHBOI npupoje.

3anaun Kypea:

o (HOPMHPOBAHNE CHCTEMBI HAYMHBIX 3HAHHI O CHCTEME KHBOH NPHPOJLLI H HAYAIBHBIX NPEACTaBACHII O
OHOMOIHHECKHX OOBEKTAX, IPOLECCAX, ABACHNSAX, JAKOHOMECPHOCTAX,

o npuoGpeTeHIe OMbITA HCNOLIOBAHMA METOL0B GHONOIHHECKOH HAYKH UTR MPOBEACHHA HECIOKHbLIX
OHOAOMMYECKHX IXCIIEPHMEHTOR € HCNONbIOBaHHEM 00opyaoBanns LleHTpa ecTecTBEHHO-HAYHHON 1
TexHonoruYecKkoil nanpasnenroctell «Touka poctay;

®  pa3BUTHE YMEHMI H HABBIKOB NPOEKTHO — HCCACA0BATENLCKOIT AEATENILHOCTH ¢ HCMOJIL30BAHHEM
oGopyaosanua LlexTpa ecrecTBesHO-Hay4HOI 1 TeXHOROrHYecKOil nanpasaeHHocTel «To4ka poctan;

®  NOANOTOBKA YHAUMXCH K YHACTHIO B ONHMIHALHOM JABIKSHHN,
®  pa3sBUTHE YMCHHIT # HABBLIKOB PadoTh! C PAMIHYHBIMKH HCTOMHHKAMK HHOPMALMH;

e HOPMUPOBAHKE OCHOB IKONOINUECKOI FPAMOTHOCTH.



Conepaanne nporpaMmmb
Tesa Nel, Mup 1oa MURpocKoOnom

3HAKOMCTBO ¢ NAaHOM PaboTe! i TEXHUKOI 0C30NacHOCTH NPH BeINOAHCHIN NabopaTopHbIX paboT. Kak yenosex
nosnaeT okpyAkalowi Mup. buonornyeckue Haykn. [podecenn, caazannbie ¢ Guonorneit, Meroast no3xanns.
bronoruueckue npudOPs it HHCTPYMENTDL

[Mouysernyii ceba na mecre Jlesenryka, MeTopuu Be KX GHONOIHMECKNX OTKPbITHIL. 3HavueHue niobperenns
mukpockona. P. I'yk — nepsoorkpsiarens knerku. A, JICBEHIYK OTKPLL MHKPOMEP.

JlaGoparophbie paboTsi:

Jlaboparopxas paboTta |. Kakue 4acTit B MHKPOCKONE rAasHbie. ... M 1A 4ero MHKpoOCKony 3epKano u pesoibsep?
Yerpoiierso MuKpockona,

JlaGoparopnas paGora 2. Urto Takoe MUKpONpenapar i kak ero paccmotpers? lNpasuaa paboTsl ¢ MHKPOCKONOM.
Jlaboparopras pabora 3. Kak npespatitts Myxy 8 c1oHa? Onpejenesne yseanyeHs MUKPOCKona.,
JlaGoparopnas pabora 4. Yro ysunen B muxpockon Pobepr I'yk? Paccmarpusanue cpesa npodku.
JlaGoparopsas padora 5. Yo yauzaen Jlesenryk B xanae soas!? Iyrewectsie B Kanio sojibl.

Ocexnnan skekypens: « Flyremecrsie 8 npupoay ¢ GHHOKIAEM It MHKPOCKONOM)

Tema Ne2. B mupe HEBHANMOK,

O1kpwitite Gaxrepuii. Pasnoobpasue Gaxrepuii. 3uauenue dakrepnii: Kyaa aesarores onasuiue aucted? [louemy Mot
Goneem? Ko HBET B WeayAKe Y KOPOBbI 1 Hac B knuesnnke? K1o sakuraer B okeane # Ha 6oaore oruun? llpo
KeDUP, CHIOC I KBALLCHYIO KanycTy.

Jlabopamopnvie pabomei:

JlaGoparopuas pabota Ne6. Yro Gyaer, ecan vaii ocrasnts B 3aBapoyHom yaitnnke? IIpHroToBieHHE CEHHOro HACTOA,
PACCMATPHBAHHE CEHHOI NATOYKH.

JlaGopatopsas pabota Ne7. [Nosnakomurecs, kaprodenias nanouka. Pacemarpusanie asuienns Gaxrepun,

JlaGoparopuas paborta Ne 8 . Yro Oyaer, ecnu ocTaBuTh MONOKO B TEéNI0M MecTe? PaceMaTpiBaHie MOTOYHOKHCBIX
Gakrepuii.

JlaGopatophas padora Ne 9. 3avem y ropoxa Ha kophax knydennsn? Pacemarpusanne K1y0eHbKOB HA KOPHAX
00008bLIX.

JlaGoparopnas paGora Nel0. 3auem nato uuctnts 3y0m? Pacemarpusanue 3yGHoro nanéra,
Tema Ned. B uapcerse pacrenmii.

Taitnwl pactennii. Yro takoe porocuures? Murmentur pactennii. Ctpoenne kneTkn pacrennii. Tkauu pactenuii.
MUKPOCKONHYECKOE CTPOCHIE Opranon pacTenuii. MuorooGpazue pactenuii. Otaenst pactenuii.

Jlabopamopnuie patomot
Jlaboparopuas padora Nel 1. Kakoe camoe MaieHbKOE LBETKOBOE PACTeHHe MOAET NPEBPaTHTL 03¢po B Honoto?
JlaBoparopuas pabora Ne 12.0 yém MokeT pacckasars saincHepun? Msyuenie CTpoeHHs KNETKH pacTeHuit,

JlaGoparopnas paGota Nel3.TTouemy y repani JMCT 3e0€ubl, a nenecTky kpacusie. Mayuenne naactua nog
MHKPOCKONOM.

JaBoparopuas padora Neld.[Mouemy apGy3 cnaaxuil, a ammon kucabil. Pacemarpusanine pakyonedl ¢ KAeTOMHbIM
COKOM,

JlaBopartopHas pabora Nel5.Kax oGHapyxuTh kpaxman? Paccmarpusanie KpaxMaibHbiX 3¢peH B K/IETKax Kaprodeas.

Jaboparopuas padora Nel6.ITouemy kpannea #ox€1CK, a repans naxser? PacCMarpiBaHine BOAOCKOB dMHACPMUCA
pacTeHitii.



Jlabopatopras paGora Nel 7.ITouwemy KopH#t pacTeHuii BCacLBAIOT Tax MHOro 8ow? KopHessie BOOCKH noa
MHKPOCKOINOM. 3a4eM KopHio 4exnk?

JlaGoparopHas pabora Nel8.[Mouemy Boaa cnocoGua ABnrarscs no apesecine? Msyuenue MHKpONpenaparos
JPEBCCHHBI PA3HBIX PACTEHHIT.

Jlaboparopnas pabora Nel9. Kto n3o0pén Oymary? Uayuenne ocunbix ra€sa u Oymarn noa Mukpockonos. [Tovemy
Kapanaau nuwer no Gymare?

Jlabopatopuas pabota Ne20.[Touemy xBos 3umoil ne 3amep3aer? Mayyenue CTPOSHHA XBOH Ha MHKpoInpenapare.

JTaGoparopras pabora Ne21.[Touemy nosenenean CTeHKH akBapuyMa i CTBOAL! AepesbeB? M3yueHne 0AHOKACTOYHBIX
sojlopocae,

JlaGoparopuas pabora Ne22 Yem obpazosana Tna? Cnuporupa 1o MUKPOCKOIIOM,
JlaGoparopnas paGora Ne23.I'ne uckars 3apoabin ¥ pacrennit? Hayywenne CTpoeHHA CeMAH M0 MHKpONpenaparam.

3umuas okexypena: Hosoroanss ckaska, CHeXHHKN M ILAHHKH NOA MUKPOCKONOM. BaipaluiBaesm i cMOTPHM
KPHCTLIbI,

Tema Ned. B uaperse rpnbos.

Taiinw rpubos. Crpoenue rpudos. Muoroodpaiie 1 3nadenne rpudos.

Jlatopamopneie paton,

JlaGopatopuas pabora Ne24. M3 vero rpud cocrout? Pacemarpusanine cpe3os rpiba noa aynoii # MUKPOCKONOM,
JlaGoparopnas pabora Ne25. 3auem rpuby naacrunky i 1pyGoukn? M3yyenue cpeza WASNKH 1110/10BOr0 Tena rpuba.

JlaGoparopuras paGora Ne26, [Novemy osout runTs Haunxaior? Koraa poca GbiBaer myunucToii? Uayuenne
NOPWKEHHBLIX rpHOKOBBIMH 3200eBaHHAMY pacTeHUI.

Jlaboparopias paGora Ne27. Yro 1akoe naecenn? Hayuenne passsix BUIOB n1eceHn.

JlaGoparopuas pabora Ne28. HTo npoHcxoaNT ¢ TeCTOM, KOrjaa Tyaa Apoxoxn aodasanor? Hsydenne noukosanus
JIPOAKAEIL.

Jlaboparopras pabora Ne29. lMouemy Henb3s Buipe3aTh o€ HMa Ha Acpese? Hsyuenne niozosoro ena rpuda -
TPYTOBHKA, PACCMATPUBAHUE €IO CIIOP N0/ MHKPOCKONOM

VuehHo-remarTnuecknil nan

Ne Hassanne vemul Teopus
1 Mup 1o MHKPOCKONOM 1
2 | B Mitpe HeBIAHMOK, 0
3 | B uapcrse pacrenuii. 0
4 B napcrse rpudos. 1




[laannpyesmeie pesyasTaThi 0CBOCHNS Kypea

JIMMHOCTHBIC PC3YALTATLI:

GOPMHPOBAHIHE KOMMYHHKATHBHON KOMNETEHTHOCTH 8 OOLUEHHM H COTPY/AHHYECTBE CO CBEPCTHHKAMM, CTAPLIHMI i
MIQALNMHE B fipouecce 06pasosaTenbHoi, 0G1IECTBEHNO N01E3HO, Y4eOHO-HCCACA0BATENLCKOI, TBOPYECKO I
APNTHX BHAO0B JICATEALHOCTH;®

dopmupoBaHKe NOHUMAHNA LEHHOCTH 310POBOrO i GE30nacHoro 00paa Ku3HN; YCBOCHHE NPaBHA HHAHBHIYANLHOIO
H KOUICKTHBHOIO 6230NacHOoro NoBejAcHs B qpcaawlaﬁnux CHTYAUHAX, VIPOKAIOUIMX KHIHN K SJIOPOBHO ﬂloncn,
Npasil NOBECACHIS HA TPAHCMIOPTE H Ha A0pOrax;e

(GOPMHPOBAHHE IKOTOMHHECKON KYIbTYPb! HA OCHOBE MPHIHANMA LEHHOCTH AKHIHH BO BCEX ¢& NPOSBACHHAX I
HeOOXO/MMOCTH OTBETCTBCHHOIO, GEPEKRHOIO OTHOWICHHA K OKpyskaloueli cpeae;e

OCO3HAHHE JHAYCHHA CEMbH B XKHIHIM YETOBEKA H O0LICCTBA; NPHHATHE LCHHOCTH CeMeiHOM KH3HM; VBAXHTEALHOC H
3a00T/ANBOE OTHOLICHHE K “ICHAM CBOCIT CeMbit;®

PA3BUTHE HCTETHYCCKOIO COZHAHMA YEPE3 OCBOCHUE XYA0KECTBEHHONO HA, TBOPYECKON ACATEABHOCTH ICTETHHECKOrO
Xapakrepa.e

Meranpeameribie pe3vibTaThi:

YMEHHE CaMOCTOATEALHO ONPEAC/IATL LEAH CBOEro oéyqeumi. CTABHTL H (pop.wynupoam Juis ceGs HOBBIC 3aa4M B
}"‘IEGC 1 NO3HABATENLHON AEATEALHOCTH, PasBHBaThL MOTHBBI H HHTEPECHI CBOEH MO3HABATE/ILHOI JACATENLHOCTI®

YMEHHE CaMOCTOATEALHO NJIAHHPOBATL NYTH AOCTHACHHUA LECH, B TOM YHCIE QIbTEPHATHBHBIE, OCOIHAHHO
BIOHpATE Hanbosee AP PeKTHBHBIE CrOcotbl peLteHid YHeOHBIX H NOIHABATEALHBIX 3a1a4;e

VMEHIE COOTHOCHTH CBOM ACHCTBIA C MAAHNPYEMBIMI PE3YNLTATAME OCYUICCTBIATL KOHTPO/IL CBOCH ASATEABHOCTH B
MPOLECCe A0CTILKSHHA PE3YALTATA, ONpeje/ATh Crocotsl ACHCTRMIT B pAMKaX NPS/IOKSHHLIX ycaoBuii it TpeGosannii,
KOPPEKTHPOBATL CBOM ACHCTBHA B COOTBETCTBHMN C HIMEHAOILEHCA CHTYALME ;o

YMEHHE OLCHHBATL NPABIALHOCTL BLINONHEHIA Y4eOHO# 3a1aun, COOCTECHHBIC BOIMOKHOCTH €€ pelleHns;e

BAQICHIE OCHOBAMH CAMOKOHTPOIIA, CAMOOUEHKH, NPHHATHA PELICHHIT 1 OCYUICCTBACHHS OCO3HAHHOIO BuibOpa B
y4eGHOi 1 NOIHABATENABHOMN JACATCALHOCTH ®

YMCHHE ONIPCIC/IATE MOHATHA, CO3J/IaBaTh 06o0uenms, VCTaHAB/INBaATh AHATOIHH, xnaccmbuuupom.
CaMOCTOATE/ILHO Bblﬁl‘lpaTb OCHOBAHHUA W KPHUTEPHIL 1A xnaccmbuxauuu. yeTanap/inBath NPHYHHHO-CJICACTBCHHBIC
CBAIH, CTPONTEL JIOTHYCCKOES PACCYAACHNC, YMO3ARKNIOUCHHE N 1€/1aTh BLIBOLI®

YMEHHE OCOTHANHO HCNOIB30BATH PEHEBbLIC CPEACTBA B COOTBETCTBHH ¢ 3aaa4eii KOMMYHHKALHHN U1 BHIDRAKCHHA
CBOMX YYBCTH, Mbicaeil i noTpebHOCTE, NIAHHPOBAHMA N PErYAsSLIUN CBOCH ACATEALHOCTH; BAAACHHE YCTHOMH 1
NUCHMEHHOI PEUBI0, MOHOIOIHUYCCKOI KOHTEKCTHOI peusio;e

(opsmipoBanie 1 pasBITHE KOMIICTEHTHOCTH B 00/14CTH HCNO/B3OBAHIN,®
[peamersnt Vb

(HOPMHPOBAHKE CHCTEMbI HAYHHBIX 3HAHHI 0 KHBOH NIPHPOJIC 1 3AKOHOMEPHOCTAX ¢ PA3BHTHA, HCTOPHUECKH
OuicTpom cokpaierni Guonornueckoro passoodpains B Onocdepe B pesyabrare ACATEALHOCTH HEN0BCKa AN
COMAAHUA ccrcmcuuo—unywuoﬂ KapTHHbl MHpae

hopMIPOBANKE NEPBOHAYANBHBIX CHCTEMATHIHPOBAHHBIX NIPEACTABACHHI O GHONOrHUCCKIX 00BEKTAX, Npoueccax,
ABNCHHAX, JAKOHOMEPHOCTAX, 00 OCHOBHBIX GHONOIHYECKHX TCOPHAX, IKOCHCTEMHON OPraHH3aluH KH3HK, O
B3AMMOCBA3N AKHBOTO it HEKHBOIO B Giocepe. HACACACTBEHHOCTH I UIMEHYHBOCTH OPraHN3MOB, OBIACHIE
NOHATHIHOM annapatom GHoaorun:e

HOPMHPOBAHIE OCHOB IKOIOIHHYCCKOI MPAMOTHOCTH: CNOCOOHOCTH OLUCHHUBATH NOCICACTBHA ACATCALHOCTH HeOBCKA
B NpipoIe, BAKAHKE PAKTOPOB PHCKA HA 30POBLE HCHOBEKA; BLIOHPATDL LICTEBLIC H CMBICIOBLIC YCTAHOBKH B CBOMX
JACHCTBHAX 1 NOCTYNKAN 110 OT HOMEHHIO K KUBOI NPUPOAE, 310POBLIO CBOEMY H OKPYAKAIOUHX; 0CO3HAHHE
HeOOX0AMMOCTH ACHCTBHIT N0 COXPaHEHHID OHOPAIHOOGPAINR 1 NPHPOJAHBIX MECTOOOHTANNIT BHAOB pacTeHuii 1
KHBOTHBIX;® IPHOGPETEHHE ONBITA KCMONLIOBAHHA METOA0B GHONOTHYECKOI HAYKH H NPOBEACHHE HECAOKHbBIX
OMONOIHUYSCKNX IKCICPUMEHTOR JUIA H3YHCHIA XKHBbIX OPraHi3MOB H Y¢/IOBEKA, MPOBEACHHE IKOTOMHYECROr0

MOMHTOPHHIA B OKpYKaiowedi cpeje; o



dopmupoBanie npeacTasieHii 0 3HaYCHIN GHONOTHYECKHX HAYK B PeleHHH NpobaeM palHOHaNbLHOTO
NPHPOAONOAL30BAHNKS, JAUNTHI 310POBbLA JHOACH B YCIOBUAX OLICTPOrO H3MEHEHHA IKOJOrHYECKOTO KayecTsa
OKpY#AIOULEel Cpeibt.e

OCBOCHHE ﬂplléMOB paunouzmbuoﬁ OpPraHu3sanu OXpatsl Tpy1a ¥ OTAbLIXaA, BLIPALIHBAHHA H PA3MHOKEHHSA
KYJALTYPHBIX PACTCHUH M A0OMAUIHNUX KHBOTHBIX, YX012 38 HHMIL®

Mecero npeasera (Kypea) B yaednos niane

[Npeacrannennan paboyas NporpamMma COOTBETCTBYET NporpaMme ocHosHoro obuiero obpasosanus. Cpox peanusaunu
nporpaMmil — ok roa (35 wacos, 1 4ac B Heaeao B TeucHne lroaa).

Yuebno-Meroanueckoe odecneuenne

YuebHo-MeToAHYECKOE ODecne e e KYPCa BRIKO4AeT B ce0a yueOHOC nocodHe A8 yHaLHXCA # NPOrpaMMy Kypea.
Yuebuoe nocobue s yuaumxes odecne npact coaepaarebiyto yacts kypea. Coaepxanne nocobusa pasburo Ha
naparpaibl, BRAIOYAET AMAAKTHHECKHI MaTepua (BONPOCHE, YNPAKHCHUS, 3a1249H, JOMALIHHIT SKCIIEPUMEHT),
npakTHyeckHe paboTsl.

HHDPOBASI IABOPATOPHA YHEHHYECKASI

LIndposuic AaTHHKH 3ACKTPONPOBOAHOCTH, PH, nonokeHua, TeMneparypsl, abCONIOTHOIO JaBICHUA;®
Mugpockon: unpposoit niu ontuyeckiii ¢ yseanyenuem or 80 X;e

HaGop /18 H3roTOBACHHA MHKPONPENapaTos;e

Mukponpenaparst (Habop);e

CoeannnTenstble NPOBOAA, MPOrpaMMHOe obecie eHne, MCTOIHYECKHE YKAIaHHA;®

KOMILIEKT IHOCY/1bl H OGOPYJIOBAHMS JUISI YYEHHUYECKHX OIILITOB
LLrarus naGopatopHblil XUMHYECKHIT®
Habop wawex [lerpu:e
HaGop HHCTPYMCHTOR MPenapoBILHLIX e
JIOKKa JUIR CARHTAHUA BELECTB®
Crynka dapdopopas ¢ necTHrom:e
Habop Ganok, CKAAHOK, (PAAKOHOB VIR XPAHCHUA TBEP/IBIX PLAKTHBOB ®
HaGop npubopok (ITX-14, [1X-16);e
[TpuGop 115 NOAYHEHUA rasos;e
Cnuproska u ropiovee juts Hed;e
Ouastposansias Oymara (50 wr.):e
[Tanouka crekannuas (¢ pe3nHOBLIM HAKOHEHHHKOM )@
MepHblil waHKAP (MIACTHKOBbI ),
Bopouka cTex1sHHas (Manas)e

Craxan crexaguusiii (100 mn):e
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Ouenka 0OCMUNCEHUI RAGHUPY EMBLX PEIYTBMAMOE YCEOCHUR KYPCa

Jlhs oTcaekHBaHNA PE3YALTATHBHOCTH 00paioBaTeabHOro npouecca no nporpamme «IpakTukym no Guonorumn»
HCNOAL3YIOTCA CACAYIOUIME BiIbl KOHTPOA:

- NPCABAPHTEbHbIIT KOHTPOL (NPOBEPKA 3HAHMIT YHALHMXCS Ha HA4ATbHOM JTalle OCBOCHHUA NPOrPaMMbl) - BXOAHOE
TECTHPOBAHMHE,

- TEeKYUIHiT KOHTPOb (B TeHSHHE BCErO CPOKa peaii3aLui NporpaMmbl);

- HTOrOBbLIT KOHTPOAL (3AKMIOMHTENLHAR NPOBEPKA 3HAHMIL, YMEHMIL, HABLIKOB 110 HTOTaM PEATHIALNK NPOrPaMMbl).
Dopybl aTTECTALNN

- CAMOCTOATE/IbHAR padoTa;

- TCCTHPOBAHNE!

- THOPHCCKHE OTHETLY,

= YHACTHE B TBOPUCCKHX KOHKYpCax 1o GHOJIOI'MH;

- MPEICHTALMA 1 3AUNTA MPOSKTA.

Texyupuit koumpoas:

MopMaMi KOHTPO/A YCBOSHHA Y4HeOHOro MaTepHana NporpamMmbl ABIAIOTCH OTUETHI MO MPAKTHYECKUM paboTam,
teopueckie paloTel, BEICTYNACHHA HA CEMHHAPAX, CO3aHHE NPE3CHTALMHN NO Teme 1 T. A, OGyuaoumecs BbINOAHAOT
JaaHus B HHANBHAYANLHOM TEMIIe, COTPYAHHYAA ¢ NeAaroroM. BuiroiHeHHe NPOSKTOB CO3aeT CHTYaUHIO,
NO3BOISIOULYI) Peann30BaTh TBOPYECKHE CHJIbI, 00ECTeYNTh BLIPABOTKY THUHOCTHOIO 3HAHHUA, COOCTBEHHOIO MHEHMUA,
CBOCIO CTHIA ACATEABHOCTH, BRIIOUCHHE 00YHAI0WMXCS B PEUIbHYIO TBOPUECKYIO ACATENbHOCTD, NPHBICKAIOLLYIO
HOBH3HOI 1 HEOOLIYHOCTLIO ABAACTCA CTUMYIOM PA3BUTHS MO3HABATEILHOTO HHTEpeca, OAHOBPEMEHHO PA3BHBAIOTCH
CNOCOOHOCTH BLIBAATL NPOGNEMbI i Pa3pellaTh BOZHHKaOUME npotisopeuus. 1o okoHuaHHH Kak 10/ TeMbl
NPOBOJANTCH NTOFOBOE 3AHATHE B BIJIC TEMATHHECKOTO TecTHpoBanua. MTorosas artecTauns npeaycMaTpuBaeT
BBINOAHEHHE HIMBHAYATLHOTO NPOEKTA.



PABOYASI ITPOI'PAMMA

YJNEKTHBHOI'O KYPCA 11O BHOJIOI'HH
«KJIETKH U TKAHHW»

10 - 11 kaace



W1 —

o v

Conepzkanne paboueii nporpamMmbl

[losicuuTensuas 3anucka.
Cozepkanue TeM yueOHOIo Kypcea.
TpeGoBanus K YPOBHIO NOATOTOBKH YHaUIMXCH.

HopMmbl OLLCHHBAHNS 3HAHWH, YMEHUI M HABBIKOB y4alIMXCH.

KanennapHo-TemaTHyeckHii niaH.
[lepeuennb yueOHO-MeTOANYECKOIO ODECneUeHH .
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IMosicuure/bHan 3anucka

PaGouas nporpamma ajiextuBHoro Kypca «KieTku M TKaHW» coCTaBieHa uis
usyuenus Ouosnornu ywawmmues 10 - 11 xuacca obueoGpazoBarenbHOM MIKOABI HA
npoguibHoM yposHe. Tlpeuiaraempiii 21eKTHBHBIN Kype NojJiepKuBaeT u yraybnser
0azoBble 3HAHUA 110 OHonoruu. OH npeiHa3zHa4YeH JUIs YYaLIMXCs, NPOsSB/SIOLIMX HHTEPeC
K uurosnornd. Maydenue 2J1eKTHBHOrO Kypca MO3BOJISCT IPOBEPHTH Ilejieco00pasHOCTh
Beidopa  npoduas jgansueittiero odydenus M Npo(EeCCHOHANBHON  JeATeTbHOCTH
BBIITYCKHUKA CPEJIHEH LLKOJIbI.

PabGouas nporpamma paspaboTaHa Ha OCHOBE NPOrpamMMbl JEKTHBHBIX KYpCOB B
npoduaLHOM o0yuennu (oOpazoBarenbHas obnacTtb «EcrectBosHanue»),
pekoMeH10BaHHOoi Mununcrepcersom odpasosauus P@ (asropsr: 1. K. O6yxos, 1. 610 H.,
npodeccop  kadeapnt  umrosormn W rucronormu  Cankr-TlerepOyprckoro
rocyaapcrseHtoro yuusepcurera, B.H. Kupunenkosa, 3aseayowas xabuHerom
ouonornn Ilekosekoro obnacthoro MIIKPO, 2004r.), tpeGoBaHMsiMM K YPOBHIO
MOArOTOBKH BbINYCKHHKOB CPe/IHeH LIKOJIbI.

OCHOBHOI HEJIBIO Kypca ABJIAETCA CO3JaHHE YCIOBHI JUIA Pa3sBUTHA TBOPUYECKOrO
MBILJICHHS YYALLHXCH, YMEHHS CAMOCTOATEABHO MPHMEHATH M IONOAHATL CBOH 3HAHMA
yepes Co/IepKaHue Kypea H NOMCK HHGOPMALIMH 1O Npe1araeMbiM BOIPOCaM.

3anaun kypea: (GopMHUpOBaHHE YMEHHH H HaBBIKOB KOMILICKCHOI'O OCMBIC/IEHHS
3HaHuit B OMOJIOrMHM, [OMOLlL Y4YaUIMMCS B [OJAIOTOBKE K [MOCTYIUIGHHIO B
npoeccHoHalibHble  00pazoBaTeNbHbIe  YYPEKACHHSA, Y/IOBIETBOPEHHE HHTEpPECOB
YBJICKAIOUMXCS LHTOJIOIHEH U THCTOJIONHEH.

OCHOBHasI KOHLICIILMS Kypca 3aKJ104yaeTcs B:

* KOMITJIEKCHOM IMOJAXO0/IE [PH M3YYEHHH KUBBIX OPraHM3MOB HA Pa3HbIX YPOBHIX UX
opranuzannm (0T MOJICKYJIIPHO-KJIETOYHOIO JI0 CHCTEMHO-OPIaHHOI0);

* CPABHUTENILHO-IBOJIIOLHOHHON HANpaBIeHHOCTH Kypca,

* HCIIO/IL30BAHMM CaAMbIX COBPEMEHHBIX MOJEKYJIsPHO-OHOJIOrHYECKHX JaHHLIX O
CTPOCHNH H (DYHKUHOHUPOBAHHUHM KIAETOUHBIX M TKAHEBBIX CHCTEM KHBOTHBIX;

* HCTOPHKO-TIATPHOTHYECKOM aKLICHTE MPH H3Y4eHHH OHOJIOrHH;

* 3KOJIOrH4eCKOIl HAaNpaBIeHHOCTH Kypea;

* 00IBLIOM O0BEME NPAKTHYECKHX H MPOEKTHLIX 3aHATHH.

Ha u3yuenue 21ekruBHoro Kypea «Knerka v tkann» B 10 Kiaacce orsejieHo 35 yacos
(u3 pacdera | yuyeOublit wac B Hexemo, 35 yueOHbIX Henens). B 11 knacce
OCYHIECTBIACTCA MPOJIOJIKEHHE H3Y4YeHHs JAaHHOro 2MEKTHBHOIO Kypca B KoiauuecTse 35
4acoB.

Yactn kypca: oOuwas uutonorus (OHOMOrus KJIETKH) - 35 4acoB; CpaBHHUTElIbHas
(3BOJIIOLIMOHHAS) IMCTONOMHS (YHEHHE O TKaHAX MHOIOKJICTOYHBLIX OpraHu3MoB) - 35
4acoB.

[TpeanaraeMblii JIEKTHBHBIH Kype mojaepikuBaer U yraybnser Oasosbie 3HaHUS 110
GUosIOrnK, noJiydyaemble Ha ypokax Ouonoruu. Beaymwwmmu opMamMy 3aHATHH ABISIOTCS
MHTEPAKTHBHBIC  3QHATHS, [PHMEHEHHE KOMIILIOTEPHBIX TEXHOJOrMIl, CeMHHAphI,
naboparopubie. Ilpeanosaraercs mnposeaeHue JAMCKyccHi, rae OyayT oOCYkICHBI
paziMyHble TOYKH 3PEHHSA 110 H3Y4YaeMBbIM BOMPOCAM.



Kype npeanonaraer wMpokoe HCMONb30BaHHE WIUTIOCTPATHBHOTO MaTepHaia
(cXembl, 2/IeKTPOHHBIE (GoTOrpadmuu) HEMOCPeJCTBEHHO Ha 3aHATHAX (0COGEHHO npw
H3YHEHHH CTPYKTYPbl KJICTKH), @ TaKke H3yueHHWe MHKPOCKONHYECKHX [pernapaTon
TKaHel; paboTy ¢ MHOrOYMC/ICHHBIMM CalTaMM 110 OMOJOTMHM KJIETKM, AHATOMMH M
(u3nonorun, umelomMMHUCs B HacTosuiee Bpems B MHTepHeTe.

Conepxanne tem yqednoro Kypea
10 kaace
Yacre 1. O6mas unronorns (0uoaorus kierku) — 354

Tewma 1. Benenune B 6010ruio Kiaerku (44)

3anauu cospemerHoi uuToNorun. KierouHas reopusi — OCHOBHO# 3aKOH CTPOSHHSA
JKMBBIX OpPraHu3MoB. 3aciyra OTe4YeCTBEHHBIX OHONOroB B 3aUIMTe OCHOBHBIX
M0JI0KEHHI KJICTOUHOMN TeOpHH.

Jabopamopnan paboma. YcTpoHCTBO MHKpockorna. MeTojanKa NpUroTOBICHHS
BPEMEHHOI'0 MHKponpenapara.

Tema 2, O0muii naan CTPoOCHUs KJAETOK AKHBBLIX opranuimos (4 1)

[TpokapHoTel ¥ sykapuorel. CxoactBo M pasznnuus. JKHMBOTHas W pacTHTelbHas
IYKapHOTHYECKas KiIeTKa. TeopHH NpOUCXOKICHHA 3YKapPHOTHYECKOH KJIETKH.

Jlabopamopiivie pabomer. OcoOOGEHHOCTH CTPOCHHS KJIETOK NPOKapHOT. Oco0eHHOCTH
CTPOEHHS KJICTOK JYKapHOT.

Tema 3. OcHOBHBIE KOMIIOHEHTHI H OPraHONAbLI KJIeTOK (4 1)

MemOpana u  HagmemOpansblii  komiuteke. CoBpeMeHHas MoOJe/lb  CTPOEHMA

KJeToYHOH  MemOpanbl.  YHMBepcaibHBIH  Xapakrep  CTPOCHMS  MeMOpaHbl
BCEX KJIeTOK.
Liutonnasma wu opraHowibl. LluTocKener KJIGTOK — €ro KOMIOHEHTBI H

(GYHKUMH B pasHbIX THIAX KIeTOK. MeMOpaHHbIe OpraHoH/Ibl KIETKH.

Jlabopamopuvie pa6omui. OCHOBHBIE KOMIIOHEHTb! M OpraHou/ibl KJ1eToK. OCHOBHbIE
KOMIOHEHTb! M OPIraHOU/IbI KJICTOK.

Tema 4. Meraboansm — npeobpazoBanue BeuecTs H oueprun (6 1)

MUTOXOHAPHH M Xjoponiactbl. Tunel oOmeHa seuiects B KieTke. MCTOYHHMKM
sxepruu B Kiaerke. [ereporpodsl u aBToTpodbl. OCHOBHBIE 3aKOHbI OHOIHEPreTHKH B
Ki1eTkax. MHTOXOHJApHS — JHepreruyeckas cranums kiaeTkn. CospeMeHHas cxema
cunresa AT®. Xunoponnactsl 4 (JOTOCHHTE3.

PuGocombl. Cunres Oesnka. Tunsl M CTpyKTYpa pHOOCOM T1po- H 3YKapHoT.
OcHOBHBIE 2Tallbl CHHTE3a 0eJIKa B 9YKapHOTHYCCKOMH KIeTKe.

Tewma 5. Slaepuniii annapar u penpoaykuus Kiaeroxk (9 4)

SAapo  JYKapHOTHYECKOH KJIeTKH M Hykieoua mnpokapuoT. CrpoeHue #H
sHauenue sapa. Ilowsate o XpomatHHe (dy- M rerepoxpomaruH). CrpykTypa
XpOMOCOM. SIAPBILIKO — €ro CTpoeHHe H GYHKLHH.

KusHenublit Mk Kkigetku.  Penpoaykuus  (pasMHOXKEHHE)  KJETOK.
[TousiTHe © JKM3HEHHOM [MKJIE KiIeToK — ero nepuoasl. Peraukaums JHK —
paxkHeHnil ATan KM3HM  KIeToK. Murtoz — ero OHOJIOrMYecKoe 3HaueHHE.



PasHOBHIHOCTH MHMTO3a B KJETKax pasHelX opraiu3MoB. [loHaTHe o «cTBO
J0BBIX» KiAeTKax. Teopusi «CTBONOBBIX KIJIETOK» — TMPOPLIB B COBPEMEHHOI
Ouonorud M MeauuuHe. Meiio3 — OCHOBa TIeHOTHNUYECKOH, MHIMWBHAYAIb
HOH, KOMOMHATHBHOW HW3MEHYHMBOCTH. bDHonoruueckoe 3Hauyenue wMeifosza. Cra
peiue Kiaerok. Pak — camoe onacHoe 3aboseBaHMe uelnOBeKa H JAPYrHX
AMBBIX CYLIECTB,

Jlabopamopnwie pabomer. MUTO3 B KiIeTKaX KOPHEH JIyKa M YKHBOTHOH KIETKH.
Meii03 B MbUIBHUKAX LIBETKOBbIX PACTEHMUIA.

Cesmunap. TeopHsi «CTBONOBBIX  KIGTOK» ~— [IPOPbIB B  COBPEMEHHOMH
OMOJIOTHH U MEJIMLIMHE,

Tema 6. Bupyent kak vexaerounas popma wuszum (4 )

Crpoenue BUPYCOB U MX THNbL. JKH3HEHHBIH LMK BUPYCOB (Ha npuMepe BHpyca
CIIW/1a uau renatura). Knerka-xo3suH U BUpPYC-NIapasuT: CTpaTerHd B3auMOJEHCTBHS.
CoBpementoe coctosiiue npodiaemsl 6opeObl ¢ BUpYCHBIMH MHDEKUMsIMH. BakuuHaums
— JIOCTHKEHHS U npodsieMbl.

Vueonoitt npoexm. CoBpeMeHHOe cocTosHHe npobaembl GopbObl ¢ BHPYCHBIMH
HHOEKUHAMH.

Cemunap. BakumHaums — A0CTHKEHHS U npolJieMsl.

Tema 7. DBomwounst kiaerku (4 4)

[TepBuunble sTanb GHOXHMHUUECKOH 3BOMIOLMH Ha 3eMie. Teopuu 3BOMIIOLMH IPO- H
IYKAPHOTHYECKHX KJIETOK. [IpoHcXokaeHHe MHOTOKIETOYHBIX OPraHH3MOB.

Qbodtwaiowquir cemunap. Knetka - sneMeHTapHas reHeTHYECKas M CTPYKTYpPHO-
(yHKUHOHAIbHASA SAHHHILA KHBOTO,

11 Kaace

Yacry 2. Cpasunreabnasi  (9BOJIONHOHHASI) THCTOJOIMS  (Yyenuwe 0 TKaHsX
MHOTOK/JICTOMHBIX OPranu3mos) - 31 4

Tewma 8. [lousiTie 0 TKAHSX MHOTOKJIETOYHBIX OPranu3mMos (3 4)

Onpenenenue Tkauu. Teopus «DBOMOLMOHHON JHHAMHKH TKaHEBBIX CHCTEM aKal.
A.A. 3apap3una». Knaccudukaums tkaneH. IlpoucxoxieHHe TKaHeH B 3BOMIOLHH
MHOTrOKJIETOYHBIX JKHBOTHBIX M pa3sBHTHE TKaHeH B [polecce HHIAHBHAYAIbHOIO
pa3BUTH OpraHu3Ma (oHTOoreHese).

Tema 9. Inureananbusbie TRanmn (4 4)

[TOKpOBHBIC SMHUTEINH [03BOHOYHBIX M OECNO3BOHOYHLIX KHBOTHBIX. OaHH
GyHKuMH — pasHele pewenus. Kuweunele onuTenaud. TUnbl [MHIIEBapeHUs B
’KUBOTHOM MHpPE — BHYTPHKJIETOUHOE U MOJOCTHOE.

Jabopamopnas paboma, VI3yueHue sNUTENHAIbHBIX TKAHCH.

Tema 10, Mpneunsie Teann (2 u)

Tunel MbILUEYHBIX TKaHeH Yy [103BOHOYHBIX M OECNO3BOHOYHBLIX IJKHBOTHBIX
(coMaTHdecKHe [MOMNepevHo-Noaocarbie M KOCble; CepjievHble MONepeyHOnonI0carTble;
IJIajIKHe).

Jlabopamopnas paboma. U3ydenne MbllICYHOH TKaHH.

Tema 11. Tkanu Buyrpenneii cpeanl (CoenHuTeALNAS TRAHD) (9 4)



OnopHO-MeXaHHYECKHe TKAHW (COCAMHHUTENIbHAS TKaHb, XpSll, KOCTHAas TKaHb).
CXeMbl MX CTPOCHHS M JICMEHTbI YBOJIIOLIMH OMOPHBIX TKAHCH Y JKHUBOTHBIX.

Tpoduuecko-3ammThbie  TKaun (KpoBb, JMM(OMAHAS TKaHb, COCAMHUTE/IBHAS
TKaHb).

Kposb. Bocnanenue u ummyHnurter. UIMMyHHTET — MOHSTHE 00 OCHOBHBIX THNaX
ummyHutera. [Tporexkanue HMMYHHONM peakiMu B OpraHuM3Me IpH MonajaHuy aHTHIeHa.
MakTopsl, BAHAIOWNE HA (DYHKIMOHHPOBAHHE HMMYHHON CHCTEMbI: YKOJIOTHSA, BUPYCHbIC
H nHpexuHoHHbIe 3adoseBanus, ayronmMmyHHbIe 3a0oneBanus. CITUJ] — uyma XXI Beka
— CMepTesibHas ONacHOCTh 3Toi Oone3HH H nyTH O0pLOBI ¢ ee pacnpocTpaHEeHHEM.

Jlabopamopnas paboma. 3yyenne COeIHHUTEIbHONH TKaHH.

Cemunap. CITU]] — cmeprenbHas onacHocTh 310t Gosesun u nytu Gopubsl ¢ ee
pPacnpocTpaHeHHEM.

Tewma 12. Tkann nepsuoii cucremsl (6 4)

3HayeHue HEepBHOH CHCTEMbl Kak [IJIABHOM HMHTErpupylolled CHCTEeMbl HaLICro
OpraHu3Ma. DIeMeHTbl HePBHOM TKaHH — HeHpOHbI U IIMa/IbHble KIETKH.

Jlabopamopneie pabomer. U3yuenne vepsHoil TkaHu. PacnoszHaBanue TkaHei.

Vyebnotit npoekm. DKCTEpOLENTOpb! M MOCTYIUICHHE MH()OpPMALMK H3 BHEILIHEH
Cpe/lbl.

Tema 13. Pacturensusbie Tkann (7 4)

Knaccubukaums pacTHTE/NbHBIX TKaHeH M HX JBOJIOUMSA B CBSA3H C IEPEXOAOM
pacTeHuii K HazemHomy oOpasy kusuu. OOpazoBaresibHas, MOKPOBHbIC, ONMOPHbIE (MM
MEeXaHHUYECKHE), MPOBOISALIHE, OCHOBHAS TKAHH.

Cemunap. Pazsurue TkaHelt - Hopma u narojorus (nponudepauns, runepriasus,
MeTariazus, JUCIIaszus, aHaruiasus U peresepanms).

Obobwarowuir - cemunap. T'McTonorus - Y4YeHHE O TKaHAX MHOIOKJIETOYHbIX
OpraHu3MOB.

Yacres 3. 3akmouenne. 3naueHue IBOJIOUHOHHOIO MNOAXO0AA NPH HIYHEHHN
CICTOK M TKAaHelH KHBOTHBLIX U e 10BeKa - 4 4

OO0uebnonornyeckue 3aKOHOMEPHOCTH, OTKpPBIThIE [IPH  H3YYEHHH OCHOBHBIX
CTPYKTYP M NPOLECCOB B JKHBOH TNPHPOJAE — OCHOBA COBPEMEHHOH MOJIEKYJISPHOMH
Guonoruu ¥ MeauuuHbl. Hemarona u nusBka, Apo3oduna U Kpbica, CTBONOBAas KJICTKA H
KyJbTypa TKaHeil — BCe 9TO MOJle/ibHble O0BEKTHl Ul PELICHHS aKTyaJlbHBIX 3a1ady
COBpEeMEHHOH OHOJIOrMH M MC/IMLIHHBIL.

TpeGoBannsi K ypOBHIO NOATOTOBKH YUALIHXCSH

B pesyssTaTe M3yueHHs 2ICKTHBHOIO Kypea yyaumecs J0KHbI 3HATD:

* IPUHLKITHATBHOE YCTPOHCTBO CBETOBOTO H 2IEKTPOHHOIO MHKPOCKONA;

* [I0JIOKEHHS KJICTOYHOIH TEOPHH;

* 0CODEHHOCTH [POKAPHOTHUECKOH H 3YKapHOTHUYECKON KJIETOK;

* CXOJICTBO M PazjiHyne *HUBOTHOH M PaCTHTEIBHOH KJIETOK;

* OCHOBHBIE KOMITOHEHTbI M OpraHOMibl KJIeTOK: MemOpaHy M HaaMeMOpaHHbIH
KOMIUICKC, IHTOMIA3MY M OPraHOM/Ibl, MUTOXOHAPHH M XJIOPOIIACTh, pHOOCOMBI;
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* OCHOBHbIC JTalbl CHHTE3a Oejlka B 3YKapHOTHYECKOH KJIeTKe — TPaHCKPHITLHIO
(cunTes u cospesanne PHK) u tpancasumio (cuuTes 6eKoBOM Lernu);

* 0COOCHHOCTH #/ICPHOIO AlIAPaTa ¥ PenpoAYKLHIO KIEeTOK;

* CTPOCHHE BUPYCOB W HX THIIbI, JKU3HEHHBIH LIMKJ BUPYCOB, COBPEMEHHOE COCTOSTHHE
npobaemMel 60pLOLI ¢ BUPYCHBIMH HHOEKUMSIMH;

* PEAKLIMIO KJIETOK Ha BO3JCHCTBHE BPeAHbIX (DAaKTOPOB Cpe/ibl;

*OnpesiesieHne M KJacCH(MKaUMIO TKaHeH, NMPOMCXOXkJIeHHe TKaHel B IBOJIOLHH
MHOTOK/JIETOYHBIX;

* CTPOCHHUE OCHOBHBIX THITOB KJIETOK H TKaHEH MHOIOK/JIETOUHbIX JKUBOTHBIX;

* UMETh NPEACTABIIEHHE O MOJNEKYIPHO-OHONIOrHYSCKMX OCHOBAX psijla BaXKHEHILINX
POLECCOB B KJIETKaX M TKaHAX Halllero OpraHusma.

Yyammecs JA0NKHbL yMeTh:

* paboTarh CO CBETOBLIM MHKPOCKOTIOM M MHKPOCKOIIMYECKHMHM IpenaparamMu;

* CYUTATH» IEKTPOHHO-MHKpOCKONHYecKHe (GoTorpaduu W CXeMbl KIETKH H ee
OpraHoOM/0B;

* U3rOTOBJATH MPOCTEHILINHE Npenaparsl 1711 MUKPOCKOIMHYECKOro HCCIeIOBaHHS;

* ONpeACNATH THI TKaHHU No npenapaty uiau Gororpadumu;

* BLIAB/IATH [MPHYHHHO-CIC/ICTBEHHBIE CBA3HM MEXKAY OMOJIOrHYECKMMH IpOoLieccaMHu,
MPOMCXOAAIMMH  Ha  pPasHbIX YPOBHSIX OpraHH3alMH  JKHUBBIX OpraHuMsmoB (OT
MOJIEKYJIAPHO-0OHOIOrHYECKOro 10 OPraHu3MeHHOr0);

* WUIOCTPHPOBATL  OTBET I[POCTEHIIUMH CXE€MaMH M  PHCYHKaAMH KJIETOYHBIX
CTPYKTYP,

* padoTarh ¢ COBPEMEHHOH OHONOrHYECKOH M MEAULIMHCKON uTepaTypoii (KHUraMu)
1 MnrepHerom;

*COCTaBIATL Kparkue pedeparbl M JOKJIAJAbl [0 HHTEPECYIOLIUM HX Temam,
NPeACTaBAATh HX HA LKOJIbLHbIX KOH(DEepeHUMAX 1 OJUMITHAIAX,

*NPUMCHATH 3HAHMS (DU3MYECKHX M  XHMHYECKHX 3aKOHOB Juisl OObACHEHHUS
OMOJIOrHYECKHX MPOLIECCOB;

* HCTIONIB30BATH 3HAHMS O KJIETKE M TKaHAX /U1 BEJICHHSA 310pOBOro odpasa KH3HH.

HopMmbl ouenuBanus 3HaHuH, YMCHHI H HABLIKOB yuauiuxcsi

KoHTpo/Ib 3HaHMil He sBIsSETCA rNaBHbIM B paboTe Ha 3aHATHAX. [ 1aBHas MoTHBalIMA
paboTbl — 3TO NO3HABATE/IbHbIH HHTEPEC.

3HaHHA [POBEPAIOTCH ¢ MOMOLIBIO TecTOBBIX paboT. IlpH H3yHYeHHH OTACNBHBIX TeM
vyaiMecs cocTaBasioT obodiaoime cxeMsl, TadauLbl, Knactepbl. MTOroM BBINOTHEHHS
nabopartopHbIX paboT ABAAIOTCA OTYETHI C BHIBOJAMH, PHCYHKAMM.

B kauecTBe OCHOBHOrO 00pa30BaTE/IbHOIO pe3yibTara BhICTYNaeT chopmupoBanHas
cucreMa 0a30BbIX UEHHOCTEI:

* JKH3Hb, 3I0POBbE, YEJIOBEK, 3HAHUE, TPYJL, TEPIICHHE, YCIIEeX;

* YMEHHE ONnepHpoBaTh 3HAHUSIMH,

* IMOLMOHAABLHOE OTHOLICHHE K OKPY/KAIOLIEMY MHPY, BOCIPHATHE H OTHOLLEHHE K
HEMY KaK 3HAUMMOMY YCJIOBHIO CBOEro COOCTBEHHOro 011aronoyuus 1 ycrnexa 1 ycnexa
APYTHX.

Kajsienpapio—remaTnueckuii nian

10 kaace
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Kasnen1apHo-TeMaTHyecKHil NIaH BKIIOYaeT:
- naboparopHbix pabor — 7,

MPOEKTHBIX pador — 2,
CEMMHApOB - 3.

N | Tembl ypokos Jomamnee Cpoku IMpumeuan
n/n jajanue H3yUHeHHs He
naad | gakr

L [lurosorus, ee 3agaum. ONOPHBIA

KOHCHEKT

7 Knerouynas Teopuss — OCHOBHOIT 3a- | ONOPHBIH
KOH CTPOEHHS KHBBIX OPraHH3MOB KOHCIEKT

3. Vueoneri npoexm, 3acnyra
OTeyecTBeHHbIX OMOJIOroB B 3aluTe
OCHOBHBIX [10JIOKEHHH KJICTOYHOMH
TEOpHH.

4. Jlabopamopnas paboma.
YerpoiicrBo Mukpockona. Meroauka
NPUrOTOBJICHHS BPEMEHHOT0
MHKponpenapara.

|5 | [IpokapHoThl H 9YKaApHOTBL. | OINOPHBIA
' CXO0ACTBO M pa3iuyus. KOHCIEKT

6. Jlabopamopnas paboma.
OcobeHHOCTH  CTPOEHHMS  KJIETOK
[POKApPHOT.

| 7. Jlabopamopnan paboma.
Oco0eHHOCTH ~ CTPOSHMA  KJIETOK
IYKAPHOT.

8. JKusorHas " pacTHTE/IbHAA | ONOPHBII
IVKapHOTHYECKas KieTkKa. KOHCIMEKT

9 MemOpana n  HaaMeMOpaHHbIi | ONOpHBIH
KOMILIEKC. KOHCHEKT

10. [ luTonnazma u opraHou/ibl. OIOpPHbIH

KOHCIIEKT

11. | Jlabopamopnas paboma. OCHOBHbIE
KOMIMOHEHTB! M OPraHOM/Ibl KJIeTOK.

12. | Jlabopamopnas paboma. W3yvenue
KJIETOK BOJIHBIX MOCTEHILIHX,

13, | Tunbsl oOMeHa BeumecTB B KJIETKE. | ONOPHBIHA
MCTOYHHKH IHEPIHH B KJIETKE. KOHCIEeKT

14. | T'erepotpodsl u aBTOTPOPHI. OINOPHBIH
KOHCIMEKT

15. | OcHOBHBIE 3aKOHBI OHOIHEPreTHKH B | ONOPHBIH

; KJeTKax. KOHCIEKT
' 16. | Mutoxouapuu. Cunres AT®. OMOpHbIH




KOHCIIEKT

17. | Xnoporuactsl. DoToCHHTES. ONOpPHBIH
KOHCIEKT
18. | Pubocombl. Cunres Oesika. OMNOpPHbIH
KOHCIEKT

19. | Snpo sykapHOTHYeCKOM KJIeTKH M | OMNOpPHBI
HyKiaeoua npokapuor. CTpoeHue M| KOHCHEKT
3HAYEeHHe s]pa.

20. | KusHeHHbIH LLHKJI KJETKH. | OMOPHBIN
Penpoaykuus (pa3MHOXKeHHe) | KOHCMEKT
KJIETOK.

21. Pennukauus JAHK — | OnopHbIH
BAKHEHIIWH 3Tan KU3HU KIETOK. KOHCIIEKT

22 Muro3, ero Onosoruyeckoe | ONOPHbIi
3HAYEeHHe. KOHCIIEKT

23. | Pa3HOBHAHOCTH MHTO3a B KJIETKax | ONOPHBIN
Pa3sHbIX OPraHH3MOB. KOHCIIEKT

24. | Jlabopamopnas paboma. Muto3 B
KJICTKaX KOpPHEH IyKa M JKMBOTHOM
KJICTKH.

25. | Meiios, ero OMOJIOrHYeCcKoe | OIOPHBIH

3 3HaYCHHE, KOHCIIEKT

26. | Jlabopamopnas paboma. Meiio3 B
[bUIbHUKAX LBETKOBLIX PACTEHUIA.

27. Cemunap.  Teopust  «CTBOJIOBBIX
KJIETOK» — MPOPBIB B COBPEMEHHO
OHOJIOTHH M MEJIHLIMHE.

28. | CtpoeHue BUPYCOB M UX THIIBL. OMOPHBIH

KOHCIIEKT

29. JKu3HenHblt UMK BUPYCOB (Ha | OMOpPHbIH
npumepe Bupyca CIIMJla wuau| KOHCHEKT

| remartuTa).

30. Vuebnotit  npoexm. CoBpemenHoe
cocrosiiue npoOsnembl OOpeOBI ¢
BHPYCHBIMH HHMOEKLHAMH.

31. | Cemunap. Bakuunaums —
| IOCTHIXKEHHSA M NMPOoOIeMBbl.

32, [lepBuunble dTanbl OHOXMMHYECKOH | OMOPHLIH
IBOJIOLMH Ha 3emie. KOHCIEKT

33. (Teopuu IBOJTIOLIHH npo- U | OMNOpHbIH

| JYKapHOTHYECKHX KIIETOK. KOHCIMEKT

34. | TIpoHMcXO’k/IeHHE  MHOTOKJETOYHBIX | OMNOPHbIH
| OPraHU3MOB. KOHCIIEKT

35. | Obobwaiowpuit cemunap. Knetka -

| 3/IeMEHTapHas I'CHCTHYCCKas H
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| CTPYKTYPHO-(YHKLIHOHA/IBHAS
| eZMHMLIA KHUBOTO.

11 giace
KanennapHo-reMaTHYeCKUi 11J1aH BKITIOYAeT:

- naboparopHbIX padoT - 5,
- NPOEKTHbLIX pador — I,
- CEeMHHApOB - 4.

Ne Tembl ypokon Jomamnee Cpoxu Ipumeuan
n/n 3ajlanue H3YUCHHS He
niaan | gaxkr

L 'Onpenenenne  TKaHu.  Teopusi | ONOpHbIii
«IBOMOUHOHHOM JAMHAMHUKH | KOHCMEKT
TKaHeBBIX CHCTEM  akaja. A.A.
3aBap3uHan.

2 Knaccudumkaums tkatei. ONOPHbIH

KOHCIIEKT

3 [Iponcxoxienne TKaHekH B | OINOPHbIi

IBOITIOLHH MHOIOK/ICTOYHBIX | KOHCIEKT
| AHBOTHBIX W pa3BHTHE TKaHeH B
OHTOI'eHE3e.

4. Buapl snurenHanbHoOl  TKaHH, MX | OINOPHBIH
0COOEHHOCTH. KOHCIEKT

5. llokposHbie MUTEIUH | ONOPHBbII

, MO3BOHOYHLIX M O€CMNO3BOHOYHBIX | KOHCMEKT
HKUBOTHBIX.

0. Kumeunple snurenun. Tunel nuuie- | onopHeii
BapeHHs B IKMUBOTHOM MHUpe — | KOHCHEKT
BHYTPHKJICTOUHOE U [10JIOCTHOE.

% Jlabopamopnaa padoma. W3yuenue
JMHUTE/IHANBHBIX TKAHEH.

8. Buabl  MblIEYHOH ~ TKaAHH Yy | OMNOPHBIH
MO3BOHOYHLIX H O€CrNO3BOHOYHBIX | KOHCIEKT
JKHBOTHDIX.

9. Jabopamopnas paboma. W3yuenue
MBbILLIEYHOH TKaHH.

10. | Buabl coeMHUTENbHOH TKaHW, HX | OINOPHbIH
0COOeHHOCTH. KOHCIEKT

I1. OnopHo-MeXaHUYECKHE TKAHH, ONOPHbIH

KOHCIIEKT

12, DBOJIIOUMS ONMOPHLIX TKAHEH Yy M- | ONOPHLIH

BOTHBIX. KOHCTIEKT
' 13. | Tpodunuecko-3alHTHbIE TKAHH. ONOPHBIH
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KOHCIICKT

14. | Kposb. Bocnanenue u uMMyHHTET. ONOPHbBIH
KOHCIIEKT

15. | Cemunap. Wmmynuter. ®Daxtopsl,
BAMAOUMEe HAa (QYHKUMOHMpOBaHHE
UMMYHHOH CHCTEMBbI.

16. | Ilporekanue MMMYHHOH peakuuMd B | ONOPHbIH
opraiusme npu MONAJaHUU | KOHCMEKT
AHTUIeHa.

17. | Jlabopamopnas patboma. W3yuenue
COCJIHHUTEILHON TKaHH.

18. | Cemunap. CIIM]] — cmeprenbHas
ONMacHOCTh 3TOH OONe3HH M IYTH
00opb0bI ¢ ee pacnpoCTpaHEHHEM.

19. | 3Hauenne HEpPBHOH CHMCTEMbl Kak | ONOPHbIi
FIABHOH MHTErPUPYIOLIEH CHCTEMBI | KOHCIHEKT
HAlLEero OpraHu3Ma.

20. JneMenThl  HEPBHON  TKaHW — | ONOPHbLIH
HEeHPOHBI H ITIHAZbHBIE KJIeTKH. KOHCNEKT

121 Cunancsl. OMNOPHbIH

KOHCIEKT

22. | Jlabopamopnan paboma. W3yuvenue
HEPBHOH TKaHH.

23. Vuebnoiit npoexm. DKCTEPOLECIITOPSI
M nocryniaeHue MHpoOpMauMM U3
BHEUIHEH Cpebl.

24. | JlabopamopHas paboma.
PacnosHaBaHue TKaHeH.

25. | Knaccudmraums PACTHTENBHBIX | ONOPHBIH
TKaHEei, UX IBOJIOLMS, KOHCIEKT

26. | OGpaszoparenbHas U OCHOBHAN TKaHU | ONOPHbIH

KOHCIIEKT

27. | IlokpoBHbIE TKaHH. OMNOPHBIi

KOHCIMEeKT

28. | Onopuble (A  MEXaHHYECKHE) | ONOPHbIH
TKAHH. KOHCIIEKT

29. [IpoBojisitne TKaHH. OIOPHbIH

KOHCIIEKT

30. | Cemunap. Pazpure TKaHeil - Hopma
U N1ATOJIOTHS.

31. | Obobwarowuir cemunap. I icTon0rus
- yY€HHE O TKaHIX MHOIOKJIETOYHBIX
OpraHu3MoB.

32.  HanoTexHOJOTHH M FMCTOJIOTHS.

33. | TpaucniadTauus TKaHeH W OpraHos.
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34. | OcHoBa cOBpeMeHHOMN MOJIeKYIAPHO#
| OMOJIOTHH H MEJIHLIMHBI.

35. | MozenbHble O0BEKTH! VIS pelueHus
AKTYalbHBIX 33134 COBPEMEHHOH
OHONOrMH M MeANLNHBL |

[lepeuens yuedHO-MeTOAHYCCKOT0 ODeCICHeHHSs

["opsina E.H., Yara O.}O. CpaBHuTenbHas rucToNorus TKaHeH BHYTPEHHEH Cpe/ibl
¢ OCHOBaMH MMMyHosnoruu: Yuyed. nocodue. — Jl.: Uza-go JII'Y, 1990.

3asapsun A, Konorunosa H.H. Bseaenue B  npupooBeI4ecKyio
mMuKpoGuonoruio: Yued. nocodue. — M.: Kumkubiit 1om — Yuusepcurer, 2001.

M3 Gaspl aannbix http://www.km.ra/

Kapnos C.A. Crpoenue kaerku nporucros: Yued. nocodue. — CII6.: TECCA,
2001. :

Kpertny P. B. WMnmoctpupoBaHHas JHUMKIONEAHMS [0 THCTOJOIMHM 4YesloBeKa. —
CI6.: COTHC, 2001.

Jlesurun M.I'., Jlesutuna T.I1. O0mas Guonorua: B nomMoub BbINYCKHHKY LIKOJAbI W
abuTypHenTy. 2-e u3a., uenp. u pomn. — CII6.: Tlapuret, 2000.

Jlesuruna T.I1., Jleeutun M.I". Obuias 6uonorus: Cinosapb NOHATHH U TEPMUHOB, —
CIT6.; Mapurer, 2002.

ITyroskuu A. [lpaktukym no obuei 6uonorun: [Nocobue s yyammxes 10—I11 ki
obueobpazosar. yupexaenuit. — M.: I1pocsemienue, 2002,

Pycckux I A. JIMAaKTHYECKHE OCHOBBI MOJEIMPOBAHMA COBPEMEHHOro yueGHOro
sanaTua // Meroaucr, 2003.

[ly6uukosa E.A., IOpuna H.A., I'yceB H.b. u ap. Mbiueunsie Tkanu: Yued.
nocobue.— M.: Meauuuna, 2001.
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