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IosicHuTeaLHAA 3aNUCKA

PaGouas mporpamma BHeypouHO#l nestenbHocTH Juisi 11 kiacca mo Tteme «MccnepoBarenbckas
ouonorusi» MBOY «COIIl Ne2 c.m.3HameHckoe» 00JacTH COCTaBjIe€HA HAa OCHOBE HOPMATHBHBIX
JIOKYMEHTOB:

1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii
deneparum» (C U3M. U JI0II., BeTyIn. B cuy ¢ 01.09.2020)

2. ITaciopt HarmoHanbHOTO MpoekTa «Obpa3zoBanue» (yTB. mpe3uaunymom Cosera nipu [Ipesunenre PO
10 CTPATETHYECKOMY Pa3BUTHIO M HAIMOHAIBHBIM IPOCKTaM, poTokoi ot 24.12.2018 N 16)

3. TocymapctBennas mporpamma Poccuiickoit @enepauun «Pasputue obOpazoBanus» (YTBepkIeHa
[Toctanosnenuem IlpaBurensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021) «O06 yTBepKaeHUN
rocyaapcTBeHHOU nmporpammel Poccuiickoit deneparnm «Pa3Butre 00pa3oBaHUsD .

4. ®epnepanbHBId TOCYIApPCTBEHHBIH OOpa30BATENbHBIA CTAaHAAPT CpPEAHEro o0IIero ooOpazoBaHUs
(YTBepxknen npukazom MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012
r. N 413) (pen.11.12.2020)

5. OcHOBHOM 00pa3zoBaTeNbHONW TporpamMmbl cpeaHero obmero obpazoBanuss MBOY «COII Ne2
C.I.3HAMEHCKOE»

6. Pabouas mporpamma a51eKTUBHOTO Kypca «lccienoBaTenbckas OUOIOTUsD).

Kypc cooTBeTCTBYET OCHOBHBIM TIOJIOKEHUSM KOHIICTIIMH ITPENOIaBaHusl OMOJIOTHH Ha 0230BOM ypPOBHE
cpenHero (mosiHoro) obdmiero o6paszoBanus. [locobue mpennasnaueno st ydammxcs 10-11 kmaccos
0011e00pa30BaTeIbHBIX YUPEKICHUH, MOXKET OBITH MCIIOJNB30BAHO ISl CAMOCTOSITENILHOM PabOTHI MO
temam "Kierka", "Tkanu", a Takxke npu noaroroBke kK cpade EI'D u mocTymieHuio B By3bl
OMOJIOTUYECKOT0 U MEIUIIMHCKOTO TPODUIICH.

HpOFpaMMHO-MeTOHI/I‘leCKOC o0ecrneuyeHue NporpaMmali:

PaGouas mporpamma pa3paboTaHa Ha OCHOBE NPUMEPHOH MNpOrpaMMbl ISl CPEIHHX KJIACCOB
0011e00pa3oBaTeIbHOTO yupexkaeHus, apropoB O0yxos, Jl. K. Buomorus: kinerku m TkaHu: ydeOHOE
nocobue i cpeanero npodeccruonansHoro odpazosanus / [. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3n., nepepad. u gomn. — Mocksa : MznarensctBo IOpaiit, 2018. — 358 ¢. — (IIpodeccronanbroe
oOpa3oBanue) u Meroaudeckoro nocobust «Peanuzanus oOpa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-
HAayYHOM M TEXHOJOIMYECKOW HAalpaBJIEHHOCTEH MO OHOJOIMHM C HCHOJb30BaHHEM 000pYJIOBAHHUS
neHrpa «Touka pocta» - Mocksa 2021 -194c.

CTpykTypa padoueii nporpaMmMbl BHEYPOUHOii AeaTeabHOCTH «ccienoBaTenbekasi 0M0OJI0T U
s 11-oro kiaacca BriIw4aer 3 pasjaena:

1.Pe3ynbTaTel OCBOGHMS Kypca BHEYPOUHOU JEATEIBHOCTH

2.Coneprxkanue Kypca BHEYPOUHOU JesITeIbHOCTH € YKazaHUueM (pOopM OpraHu3aluyd 1 BUJIOB
ESITENLHOCTH

3. Temaruueckoe MJIAHUPOBAHUE

OnHa u3 ocHOBHBIX el depepaqbHOrO TOCYJapCTBEHHOTO CTaHapTa CPEJHEro o0Iero
obpazoBanus (PI'OC COO) cocrout B 00yueHHH IIKOJIbHUKOB HAyYHBIM METOJaM MO3HaHUSI.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO yuutens A0IKEH CTPOUTH CBOIO paboTy Tak, YTOObBI



IIKOJIBHUKH ~ OBJIAZIENd  «YMEHUSMH  (OpMyIupoBaTh THIOTE3bl, KOHCTPYHPOBaTh, IPOBOAMUTH
HKCIEPUMEHTBI, OLCHUBAThH IMOJIyUYEeHHBIC PE3yIbTaThl U aHAIM3UPOBaTh ux». OOpa3oBarenbHas cpena,
cosnaBaemas LEHTpoM «Touka pocTay, MO3BOJIIET CTPOUTH yUEOHBIH Mpolecc TakuM 00pa3oM, 4TOOBI
3HAHMA MPHOOPETATNCH YYAIIMMUCS B IPOLIECCE aKTUBHOM MO3HABATEILHON JEATEILHOCTH.

B ecrecTBeHHBIX HayKaXx BCC TCOPCTUUCCKHUC 3HAHUA SABJIAKOTCA PE3YyJIbTATOM aHalin3a U
0000IIIeHUsT SKCIIEPUMEHTAIBHBIX AaHHBIX. Mcmonb3oBanue obOopynoBanus IeHTpa «Touka pocray
MO3BOJIICT OOYYHTH LIKOJIBHUKOB BBIBIATH Y4eOHYIO mpoOiemy, pa3pemarb e€, BBIIBUTAs TMIIOTE3bI
U TIPOBEpsAs MX JKCICPUMEHTAIbHO. YUEHHK ITOJy4aeT HOBBIC 3HAHUs, NMPHOOPETACT HOBHIC yMEHHS.
Pemenue npoGieMHON y4eOHON KCIIEPUMEHTALHOW 3a7auydl CTAHOBUTCS MEPBBIM LIAaroM Ha MyTH K
HOJUINHHO HayYHOMY HMCCIIEI0OBAHUIO.

Peaqu3anus CBSI3M ¢ YPOUHOUH JesITeIbHOCTBIO: COJICP)KAaHUE MPOrPAMMBI BBICTPOCHO Ha IPHHIIMIIC
MEXIPEIMETHON HWHTETPAlMH W TIO3BOJIACT OOYYAIONIMMCS PACHIMPUTH KPYro3op IO TpeaMeTaM
€CTECTBEHHO - HAy4YHOTO IUKJIa (XUMHSI, OMOTIOTHS).

Oco0eHHOCTH TaHHOH pado4eii MPOrpaMMbl N0 KYPCY BHEYPOUYHOIi 1eATeJIbHOCTH, peajin3yeMble
MOXO0/bI.

[IporpaMMa mocTpoeHa ¢ y4€TOM JIOTMKM IPEEMCTBEHHOCTH OCHOBHOI'O OOIIETO U CPEIHEro
obmiero o0pa3oBaHMs, NPONOJIKEHUsS (OPMHUPOBAHUSA Yy MIKOJHHUKOB YHHUBEPCAIBHBIX YUYEOHBIX
neiicteuii. JlanHas pabodas mTporpaMMa YYUTHIBAET COBPEMEHHBIC JTUIAKTUKO-TICHXOJIOTUYECKHE
TEHJCHIMM, CBSA3aHHbIE C BAapUAaTUBHBIM pa3BUBAIOLIMM 00pa3oBaHHEM U  TpeOOBaHUSIMHU
OI'OC. Ilporpamma ompenensieT IeNd, [UIAHUPYEMBbIE pe3yJbTaThl, COACPNKAHHE U OPraHU3aLHUIo
nporecca GOpMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX AEMCTBUIA Yepe3 MPOCKTHYIO AeSITeNbHOCTD.

Pabouas mporpamMmMa aeTanu3upyeT M pacKpbIBaeT COJAEp)KaHHE CTaHJapTa, ONpejaesseT OOIIyro
CTpaTerui0 OOy4YeHHs, BOCIUTAHUS, W Pa3BUTHS YYAIIUXCS CPEICTBAMU B COOTBETCTBHH C IENSIMH,
KOTOpBIE ONpeJieieHbl cTanapToM. Paboyas mporpamma HampasiieHa Ha (OPMUPOBAHUE JTUYHOCTHBIX,
METaNpeIMETHBIX PE3YyJbTAaTOB, PEANTMU3AHI0 CUCTEMHO - JEATEIbHOCTHOTO MOJXO0Ja B OpraHMU3alUH
o0pa3oBaTenbHOrO Mporiecca kak oTpakenus TpedoBanuit ®I'OC.

[IpobGnema opranuzanuu BHEYPOUYHOU JAesTeNbHOCTH B cooTBeTCTBUM ¢ DPI'OC BTOpPOTrO MOKOJICHHS
CTAaHOBUTCSI OJJHUM M3 KJIFOUEBBIX BOMPOCOB COBPEMEHHOT0 00pa3oBaHus. BHeypouHas nesaTenbHOCTh B
COOTBETCTBUM ¢ TpeboBaHusiMu (CTaHIapTa OpPraHU3yeTCs MO OCHOBHBIM HAIPaBICHUSM Pa3BUTHUSA
JUYHOCTU:  CIIOPTUBHO-O3/IOPOBHUTENBHOE,  OOIIEMHTEIUIEKTyallbHOE,  COLMaJbHOE,  JYXOBHO-
HPaBCTBEHOE, OOLIEKYJIbTYPHOE.

Jloka3aHo, 4YTO MHTEIIEKTYaJIbHOE PA3BUTUE — HENIPEPBIBHBIN IIPOLIECC, COBEPILAOIIUICS B YUEHHUH,
TpYJe, Urpax, )KU3HEHHBIX CUTYalUsX, U UYTO OHO Hanbojee HHTEHCUBHO MPOUCXOJUT B XO/€
aKTUBHOT'O YCBOEHHUS M TBOPUECKOTO MPUMEHEHUsS 3HaHUM, T.€. B aKTax, KOTOpPbIE CO/AEPKAaT OCOOECHHO
LIEHHBIE ONEPALUU JUIsl pA3BUTHSI HHTEJUIEKTA.

JlaHHBII Kypc HWMEeT MNPUKIAJHOE M 00IIe00pa3oBaTeIbHOE 3HAUYEHHUE, CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHS, CTUMYIUPYET OOYyYarolmmMXcs K CaMOCTOSTENIbHOMY NPHUMEHEHUI0 |
MOTNIOJJHEHUIO CBOMX 3HAHMM 4Yepe3 CoAepKaHHME Kypca, CTUMYJIUPYET CaMOCTOSATENbHOCTb U
CMOCOOHOCTh K camopeaiu3aluu. B pesynpTare y y4eHUKOB (OPMHUPYETCS YCTOWYMBBIA MHTEpEC K
pelieHro MmpoOJIeMHBIX 3a7ad, COBEPIICHCTBYIOTCS YMEHHS TNPUMEHSATh IMOJyYCHHbIE 3HAHUS B
MOBCETHEBHOM JIESATENILHOCTH, 3a MpeJleaMU IIKOJIbl. A 3TO Ha CETOAHSAIIHUMN JeHb OUY€Hb aKTyaJIbHO B
CBSI3M C OCYIIECTBIICHUEM JIEATEIHLHOCTHOTO MOAX0/1a K MPOLEcCy 00yUEeHHUS.



Ocobennocmu 603pacmuoil 2pynnul 0emeii, KOMOPbIM A0PEcO6ana NPOZPamMma:
Hacrosimas paGouasi nporpamma Oyner peaansoBana B 11 kiacce.

B 11 o6meobpazoBarensHoM kitacce MBOY «COIII Ne2 c.im.3HameHckoe» OyayT o0ydaThbes 9
YEeJIOBEK.

®opma noJiydeHusi 00pazoBaHus U BceX yuamumxcs 11- ro kimacca - ouHasl.
Cpok peanu3zanuu nporpammbl: /200, 2023-2024 yuebmwiii 200.

JlaHHas mporpaMma ajapecoBana ydyamumcst 11 kiacca, uist KOTOPBIX HauboJiee MprueMIIeMbl
KOMOWHUpPOBaHHBIE 3aHATHs. C y4eTOM JaHHBIX O paclpe/ie]ICHUH YCBOCHUS HH(DOpMAIK yIalIuMuUCs
HAa 3aHSTHUHU, MOJKHO BBIICIIUTH CIICAYIONIHE OCHOBHBIC TAITbI:

1. OpraHu3armoOHHBI MOMEHT;

2. AKTHBHU3aIU MBIIUICHUS ¥ aKTyaJu3allis paHHEe U3YYCHHOT0 MaTepHalia;

3. TloxmBeneHue UTOTOB 3aHSTHS.

Osicuoaemulii peynomam u3zyyenus xKypca «B mupe KIeTok W TkaHei» B 11 kjacce HampaBlieH Ha
peanu3anuio ACSITEIBHOCTHOTO, MPAKTUKO W JMYHOCTHO OPHUEHTHPOBAHHOTO TOJIXOJIOB: OBJAJCHHUE
yYaIUMHCS MHTEJUIEKTYaJbHON M MPAKTHYECKOW NEATETbHOCTH, MO3BOJISIIOIIMMU OPUEHTHPOBATHCS B
OKpY’KarollleM MUpe, MOAr0TOBUThCS K caaue EI'D.

IIpuopumemmnuwie hopmol u memoowvt padbomoi c 00yuaOWUMUCA:
Buabl BHEYPOYHOM AeSITEILHOCTH:
6 o0OpaszoeamenvHOM npoyecce:

[To3HaBarenbHast JESTEIBHOCTH, MPOCMOTP BUACOPHIBMOB; TTOMCKOBO- HCCIIEIOBATEIbCKas padoTa;
cocTaBiieHHe, OOpPMIIEHUE W 3alllMTa IMPE3CHTAIMH, TOKJIAZ0B; Y4acTHEe B KOHKYpCax MPOCKTHBIX U
HCCIIE0BATEIIbCKUX padoT.

6 60CnumMamenbHomM npoyecce:

[IpobnemMHO- 1IEHHOCTHOE OOILIEHHE; JOCYroBO — pa3BlieKaTellbHas AEATENbHOCTb, XYJO0XKECTBEHHOE
TBOPYECTBO, COLIMAIIBHOE TBOPYECTBO.

Peanusanus BHEYPOUHOH 1eATEJIbHOCTH OCYLECTB/ISIETCH:

N3yueHne HaydyHON M HAy4YHO — IONYJIIPHOM JINTEpPATyphbl IO ONPEIEICHHBIM TEMAaM, COCTaBJICHUE
pedeparoB; IpynnoBbIE WU HCCIENOBATEIbCKHE pabOThl; ydyacTHE B OJMMIIMAAAX M KOHKYypcax;
OpraHM3alys U IPOBEJCHHE MTPEIMETHBIX HE/leb; B3aUMOIEUCTBUE C POUTENIHCKON 00LIECTBEHHOCTBIO.

[IporpamMma mpemycMmaTpuBaeT MpPOBEACHHE BHEKIACCHBIX 3aHATHH, paboThl AeTell B rpymnmax, mapax,
MHIUBUAYyalbHas paboTa, paboTa ¢ mpuBIeYeHUEM poauTeneil. 3aHsaTus nposoasaTcs 1 paz ¢ nedenio B
naboparopun neHTpa «Todka pocTay, UCHIOIB3YEMOTO ISl pealn3alii 00pa3oBaTENbHBIX MPOTPAMM B
paMKax MpenoaBaHusi OMOJIOTHH.

OCHOBHBIE BHIbI KOHTPOJS OCYIIECTBISIOTCA B YCTHOM, MUCBMEHHOM, TECTOBOM, MPAKTUYECKOU

¢dbopMax U B uX codeTaHud. K HUM OTHOCATCS: MHIWBUyaJbHBIN, TPYNIOBOM U (PPOHTANIBHBIN OMpoC ¢
HCIOJIb30BAaHUEM KOHTPOJIbHBIX BOIPOCOB U 3aJaHUil, coAepKaluxcs B y4eOHO-METOIUYECKUX
MOCOOMAX M JUAAKTUUECKUX MaTepuaiax, TUAaKTHYEeCKHe TeCThl, TBOPUECKHE U MPAaKTUYECKHe paboThl,
WCCIE0BaHMS, COOOIICHMS, TIPOSKTHI.

C uenplo moanepXKaHUS W CTHUMYJIHMPOBAHUS y4yeOHOW MOTHMBALMHU IIKOJBHUKOB, TMOOLIPEHUS HX
aKTUBHOCTH M CaMOCTOSITEIbHOCTH, PAaCIIUPEHUs] BO3MOXKHOCTEH OOy4eHHUS U caMOOOYUYEeHHMs, a TaKxkKe
Pa3BUTHS HABBIKOB pe(IeKCUBHOM M OLEHOYHOH eATeNbHOCTH. DTO COOpaHUE Pa3IMUHbIX TBOPUECKUX,
MIPOEKTHBIX, UCCIIEOBATENBCKUX pabOT YUEHHKA, a TaKKe OMMCAaHUE OCHOBHBIX (DOPM M HampaBiIeHUH
TBOPYECKOI aKTUBHOCTHU: Y4acTUE B UCCIIEOBAHUAX, KOHKYPCaX, KOH(PEPEHIIHIX.



OcHOBHBbIE MeTO/IbI U TEXHOJIOTHH.

1. Cnosecrvie memoowvt obyuenusn:. nexuus, oObICHEHUE, TUANOT (IUAOT MEAarora ¢ y4YalluMHCH,
JMAJIOT YYAIIUXCs IPYT € APYTOM), KOHCYJIbTAIHUSI.

2. Memoowl npakmuueckoii padomsl: COCTaBIEHUE [OKJaJa; HamucaHue pedepara; MUCbMEHHbBIE
OTBETHI Ha BOIPOCHI; rpadguueckre padoThl (COCTaBlieHHWE TAOJIMI, CXEM, Juarpamm, rpaduxos,
YepTexkeil; COCTaBIIEHUE CTPYKTYPHO — JIOTHUECKUX CXEM, 3aII0JIHEHUE MATPHLL).

3. Memoo nabnwdenusn: 3anch HAOMIOACHNH, BeJICHHE JTHEBHUKA HAOMIOACHUH, 3apUCOBKA, PUCYHKH,
MIPOBEJICHUE 3aMEPOB (TeMIIepaTypbl BO3yXa, BIAXXHOCTHU U Jp.)

4. Hccnedosamenvckue memoowvl: 1a0OpaTOPHBIE M DIKCIEPUMEHTATIbHBIC 3aHITHS: IOCTaHOBKA
OIBITOB, TpOBEAECHHE U 00paboTka HUX pe3ylnbTaToB; paboTa C mnpubOpamu, Ipernaparam,
TEXHUYECKUMH YCTPONCTBAMU; SKCIIEPUMEHTHI.

5. Memoo npoonemnozo obyuenun: npobiemHoe UslojiCeHue Mamepuand: aHaluu3 UCTOPUU U3YUCHUS
po0OJIeMbl, BbIJCNIEHUE MPOTUBOPEUHI JaHHOW MpoOieMbl; yKa3aHUs Ha OLIMOKH, 3a0IyKIeHUS,
HAXOJKU, OTKPBITHSL.
aspucmuyeckas b6eceda. TOCTAHOBKA MPOOJIIEMHBIX BOIIPOCOB, 0OBSICHEHNE OCHOBHBIX MOHSITHIA,
orpeseNeHu, TEPMHUHOB.
co30anue npoobieMHbIX cumyayuii. TOCTaHOBKAa MPOOJEMHOTO Bompoca (3alaHus, AEMOHCTpaIUs
OTIBITA, WCIOJBH30BAHUE HATIISAHOCTH);

CaMOCMosAmenbHas NOCMAHOBKA, (POPMYIUPOBKA U peuileHue npodaemvl YU4awuMucs: TOUCK |
0TOOp apryMeHTOB, (PAKTOB, JOKA3aTENIbCTB;
CAMOCMOSIMENbHBIL NOUCK OMeema yuawumMucsi Ha TIOCTABJICHHYIO NMPOOJIeMYy; MOUCK OTBETOB C
UCIOJIb30BaHUEM «OTOP» (OTIOPHBIX TAOJIHUII, AITOPUTMOB).

6. Memoowvl npozpammuposannozo 0oyueHus:
% OOBSCHEHHE KIIIOYEBBIX BOMPOCOB MPOrPaMMbl OOYUYCHHs, OCTAJbHON MaTepua ydalquecs

U3YYalOT CAMOCTOSITEIIBHO,

% CaMOCTOATEIbHOE U3yUCHHUE ONPEICIICHHON YacT Y4eOHOTro MaTepuana;

a) BBIOOP MEXIy MPaBUIbHBIM U HETIPABUJIBHBIM OTBETOM (JINHEHHOE MPOrpaMMUPOBAHHUE);

0) BBIOOP O/IHOTO OTBETA M3 HECKOJIBKMX OTBETOB (pa3BETBIEHHOE IPOTrPAMMHUPOBAHHE).

7. IIpoekmno— KoHCmMPYKmMopcKue mMemoowvl: pa3paboTKa MPOEKTOB, MPOTPaMM, IMOCTPOSHUE THUIIOTES,
MOJISIMPOBAaHUE CUTYallMW, CO3JaHHE HOBBIX CIIOCOOOB pEUICHHS 3a/a4yd, CO3JaHHEe MOJETIeH,
KOHCTPYKIIHH, CO3/JaHNE TBOPUYECKUX PaOOT.

8.Memoo wuzpbi: NUIAKTUYECKWE, DPA3BHBAIOIINE, TTO3HABATENbHBIC, TOJBW)KHBIE W 1p., UTPHl Ha
pa3BUTHE BHUMAaHUS, TAMATH, TJa30Mepa, BOOOpaXeHHs, WTpa — KOHKYpC, WTpa — IyTEIIeCTBUE,
poJseBas urpa, eyoBast urpa.

9. Haznaonwiit Memoo odyuenus: HarJIgJHbIe MaTepUaNbl: PUCYHKH, IJIaKaThl, TAOIMIIbI, CXEMBI U T 1.
10. Ilcuxonocuueckue u coyuanucmuuecKkue memoosvl U RPUEMbBL: aHKemuposanue. pa3pabOTKa,
NPOBEICHUE M aHAIW3 aHKETBl; uHmepsbloupoganue (KOMIBIOTEPHBI OMNpPOC); HCUXOI02UYecKue
mecmul. CO3JaHUE U peIlIeHHe Pa3IMYHbIX CUTyallui (ICUXOJIO0THs OOIEHHs, COLIMATIBLHOE OKPYKEHHE);,
JIeIoOBasi UTpa, 00CyKJIeHHE COOOIIEHNH, JOKIIaI0B, peepaToB, CO3/ITaHNe TBOPUYECKUX padoT.

MeTtoabl KOHTPOJIA: JOKJIad, 3alliuTa UCCICA0BATCIbCKUX pa60T, BBICTYIIJICHUC, MI/IHI/I-KOH(I)CpCHI_II/IH,
HAay4YHO-UCCJICA0BATCIIbCKAA KOH(bCpCHHHH, Y4aCTUC B KOHKYpCax UCCIICAOBATCIIbCKUX pa60T.

HpI/I MMPOBCACHNU 3aHATHH BHCypO‘{HOﬁ ACATCIBHOCTHU 6y,[[yT HUCIOJB30BaAThCA  TCXHOJIOTHH:
TCXHOJIOTUA HpO6J’ICMHO-III/IaJ'IOl“0BOI‘0 06y‘-IeHI/I}I, TpyHIoBbIC  TCXHOJIOTHH, I/IKT-TCXHOHOFI/II/I,
TCXHOJIOTHUA CUCTCMHO-ACATCIbHOCTHOI'O OGy‘lCHI/IH, HUHTCPAKTUBHBIC (I)OpMI:I OGy‘IQHI/ISI.



TexHO0JOTuM, METOTUKM:
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3I0pOBbECOEpPETraroIIe TEXHOIOTUH;

IIpeasiaraemslii NOPAAOK ACHCTBHIA:
< 3HAKOMCTBO KJjacca ¢ TEMOM.
< Bribop moaTem (obnactei 3HAHUA).
< COop unpopmaruu.
< BpIOOp MPOEKTOB.
< Pabora Hax mpoeKkTamu.
< Ilpe3eHTanus NpoeKTOB.

OQHUM U3 OCHOBHBIX IyTE€H MOBBILIEHUS MOTHUBAaUMU U pa3BUTUS Y Y/ B OCHOBHOM LIKOJE
SBIIAETCS BKJIIOYEHHE OOYyYaloIUMXCsl B Y4YEOHO-MCCIEAOBATEIbCKYI0 M MPOEKTHYIO JEATEIbHOCTH,
MpelyCMaTPUBAIOIIYI0 TOCTAHOBKY MPAaKTUYECKH 3HAYUMBIX IeJIel U 3a/1a4 y4eOHO-HCCIe0BaTEIbCKOM
U TPOEKTHOM JEeATENbHOCTH, aHalIU3 AaKTyaJlbHOCTU WCCIIEOBaHUs; BBIOOp CpEICTB U METOJOB,
COBMECTHOE TUIAHUPOBAHHE JEATEIHLHOCTH YUUTEIEM U 00YYaIOIIMMUCS, IPOBEICHUE TPOCKTHBIX padoT
VI UCCIIEIOBAHMS; 0()OPMIIEHUE PE3yJIbTATOB Pa0OT B COOTBETCTBUH C 3aMBICIIOM MPOEKTA HIIU IEIISTMH
UCCIIEIOBaHMs;  IPEACTAaBICHUE  PE3YyJbTaTOB B  COOTBETCTBYIOUIEM  HCIOJB30BAHUIO  BUJE;
L[eJIeHaNpaBIeHHOe O0yueHUe OOYyYaromIMXcs TPYMNIOBBIM MeToAaM paboThl (IpeXae BCEro, B MaybIX
rpynmnax); (opMHpOBaHHE Yy YUYEHHKOB CHOCOOHOCTHM BHUAETh IEPCIEKTUBY CBOEro Yy4eOHOro
IIPOJBUKCHHS.

Dopmul nodsedenus UMo206 peanuzayuu nPoOZPammuol:
HToroBoe 3aHsTHE: 3alIUTa YYAIIUMKICS TPYIIIIOBOTO MPOEKTa M0 H3yYSHHBIM BOIIPOCaM Kypca.

PaGouas mporpamma moauduuMpoBaHa, cocTaBieHa Ha ocHoBe mporpammbl O0yxoBa [I. K. buosnorus:
KJIETKM W TKaHU: ydeOHoe mocobue s cpeaHero mnpodeccuoHambHoro obOpaszoBanus 2018 r., u
Metoauueckoro mnocobust «Peanuszanuss 0o0pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOUM U
TEXHOJIOTUYECKOI HampaBiIeHHOCTE M0 OMOJIOTMU € MCIIOJIb30BaHHEM 000pyaoBaHMs lLeHTpa «Touka
pocrta» 2021r.

Konuuecmeo npakmuueckux u meopemuueckux 3anamuil.
KomuuectBo Teopernueckux 3anatuii-20 gacos (59 % ot o01ero koim4ecTBa 4acos),
KOJIMYECTBO MPAKTHUYCCKUX 3aHATHIA-14 yacoB (41 % ot 00I1ero KoJauuecTBa 4acoB)



1. Pe3yabTaThl OCBOEHHSI Kypca BHEYPOUYHOM J1esITeIbHOCTH
[IporpamMma Kypca mpeaHa3HadeHa i OOYyYArOMIMXCS B CPEIHEH IIKOJIe, MHTEPECYIOIIUXCS
HCCIIEIOBATENbCKOM JIeSTENbHOCThIO, U HalpaBiieHa Ha (OPMUPOBAHUE Y YUALIUXCS YMEHHS TOCTaBUTh
[ U OPraHU30BaTh €€ MOCTIIKEHUE, a TAKXKE KPEATHBHBIX Ka4eCTB — TMOKOCTh yMa, TEPIUMOCTh K
MIPOTUBOPEYUSIM, KPUTUYHOCTh, HATMYHE CBOETO MHEHUS, KOMMYHHKATHUBHBIX KA4eCTB.

[Ipu m3ydyenun Kypca ydaimiuecsi OyayT BOBJICUEHBI B MPOIECC MO3HAHUS KUBOM MPHUPOJBI, Y3HAIOT O
MIPUYUHHO-CJICICTBEHHBIX CBS3SX B CTPOCHUU U (PYHKIHIX KIETOK, U TKaHEH, HAy4JaTcsi CAMOCTOSTEIHHO
TFOTOBUTh MHUKpOMpENnaparbl pa3iMyHbIX TKaHEH M paccMaTpuBaThb HX B MHUKPOCKOI, Haydarcs
BBICKA3bIBATh CBOU MBICIIU U OTCTAaUBaTh UX.

[Iporpammoit IpeyCMOTPEHO COYETaHHE PA3TMYHBIX (OpM padOTHI, HAIIPABJICHHBIX Ha JOMOJHEHUE U
yrayOneHne OMOoJIOr0-3KOJOTHYEeCKUX 3HAHUN C OTIOPOW Ha MPAKTHUYECKYIO JESTEIBHOCTh M PEIICHHEM
3aIaHui U1 TOATOTOBKK K EI'D. DTO MO3BOJIUT 00ydYarOmUMCsI, C OJHOM CTOPOHBI, paCIIUPUTh CBOU
3HAHUS O MUPE KUBOU MPHUPOBI, C APYTrOi — MPOJAEMOHCTPUPOBATH CBOM YMEHHSI U HABBIKU B OOJIACTH
Oouostoruu 115 Mpo(hecCHOHATBLHOTO BEIOOPA €CTECTBEHHO-HAYYHOTO PO HIBHOTO HANPaBIICHHUS.

ue.]'lb, 3a/1a4Y¥ Y IPpUHIUTIBI TPOrpaMMbl

Ilen»: MO3HAKOMUTH yyallluXcs ¢ MHOrooOpaszueM Mupa KMBOM HPUPObI, BBIABUTH Hauboiee
CIOCOOHBIX K TBOPYECTBY YydYallUXCsi ¥ Pa3BUTh y HUX II03HABATEIIbHBIE  HMHTEPECOB,
UHTEJUIEKTyallbHble, TBOPYECKHE U KOMMYHHUKATUBHBIE CIIOCOOHOCTH.
3aoauu npozpammoi.

O0pa3zoBatenbHbIE

e  Pacmmpste Kpyrosop, 4To SBISIETCS HEOOXOIMMBIM IS JIFOOOTO KYJIBTYPHOTO YEIOBEKA.

e (Cnoco0cTBOBAThH NOMYJISIPU3ALINHN Y YUALTUXC OMOIOTMUYECKUX 3HAHUM.

e  3HAKOMHUTH C OMOJIOTHUECKUMH CHEIIHATBHOCTSIMHU.

PaspuBaromme

e Pa3BuTHE HaBBIKOB C MUKPOCKOTIOM, OMOJIOTHYECKUMH O0BEKTaMHU.

e PasBuTue HaBHIKOB OOIICHNE U KOMMYHHKAIIHH.

e Pas3BuTue TBOpUECKHX CIIOCOOHOCTEN peOeHKa.

e  dopmHpOBaHUE PUEMOB, YMEHUI U HABBIKOB 10 OPraHU3allMU IIOMCKOBOI U UCCIIEI0BATEIbCKON
NesITeIbHOCTH, CAMOCTOSITENIbHON MO3HABATENbHOMN €ATEIbHOCTH, TPOBEAECHUS OIBITOB.

Bocnurarejabubie

e BocmnuteiBaTh HHTEpEC K MUPY JKUBBIX CYIIECTB.

e BocnuThiBaTh OTBETCTBEHHOE OTHOIIEHHE K TOPYYCHHOMY JIEITY.

Ipunyunst npocpammol:
Ilpunyunst pabomer:
JloOpoBosIbHOE ydacTHe HIKOJIBHUKOB BO BHEKJIACCHBIX 3aHATHUSAX; €AMHCTBO Y4€OHOW M BHEYpPOUHOI
paboThl; 0OXBAaT OCHOBHBIMH (hopMamMH W BHJIAMH BHEKJIACCHOW pabOThl 0€3 MCKIIIOYEHMS YYalluxcs;
OIopa Ha CAaMOJEATEIbHOCTh W WHHUIMATUBY, BBIABICHHE WM Pa3BUTHE WHIWBUAYAJbHBIX KAadeCTB
JMYHOCTH; OOIIECTBEHHO MOJIE3Hasi HANIPABJICHOCTh C Y4acTUEM POJTUTENCH.
Axkmyanvnocmo
AKTyalbHOCTh MPOrpaMMbl Kypca OOYCJOBJIEHA T€M, YTO 3HAHMSI M yMEHHs, HEOOXOAUMBbIE IS
OpraHu3aly y4yeOHO-HUCCIIE0BATEIbCKON /IEATEIbHOCTH, CTAaHYT OCHOBOW JUISl pealu3aluu y4eOHO-
HCCIEA0BATENIbCKUX MPOEKTOB B CTapIlleM 3BEeHE WIKOJIbl. [Iporpamma Kypca IO3BOJISIET peann30BaTh
AKTyaJIbHBIE B HACTOSIIEE BPEMs KOMIIETEHTHOCTHBIN, IMYHOCTHOOPUEHTUPOBAHHBIN, JAEATEIbHOCTHBIN
MTOAXOMBI.
Hayunocmo
buonorust — yueOHas AWCHMILINHA, pa3BUBAIONIAs yMEHHUS HAOIIOIaTh, MBICIUTh, BUICTH
AKCIIEPUMEHTAJILHYIO CTOPOHY IIPEIMETOB U SIBJICHUH, JIe1aTh BHIBOJIbI, 0000IIEHNUS.



Cucmemnocmo
Kypc cTpoutcs oT yacTHBIX 33a4 K oOmUM (pemieHne OMOJIOTHUECKUX 3aiad) U B KOHIIE Kypca
IIPE3eHTALMs] TPYIIIOBOTO IPOEKTA.
Ilpakmuueckas 3sHauumocmsy Kypca 6HEypOUHOU 0eAmenbHOCmu:

e B ocHOBY Hacrosiiell mporpammbl MOJOXKEHBI ME€JarOrMu4ecKue M AUJAKTHUUECKUE TPUHIUIIBI
pa3BUBAIOIIEI0 O0pa30BaHMs, HAIIPABICHHbIE Ha ()OPMUPOBAHME (PYHKIMOHAIBHO I'PAaMOTHOH
JUYHOCTH, T.€. 4YEJIOBEKa, KOTOPBIH CMOXET AaKTHUBHO II0JIb30BATbCS CBOMMM 3HAHUSIMH,
IIOCTOSIHHO YYUTbCS M OCBauBaTb HOBbIE 3HAHMs BCKO XKH3Hb, YTO COOTBETCTBYET OCHOBHBIM
MPUHIUIIAM TOCYAapCTBEHHOM monutuku P® B o0nactu oOpa3oBaHUs M COLMATBHOMY 3aKazy
Y4aCTHMKOB 00pa30BaTeJILHOTO IIpoliecca:

e a) JIMYHOCTHO-OPUEHTUPOBAHHBIE NPUHLUIBLI (IPUHLMII AJANTUBHOCTH, NPUHLUI Pa3BUTHS,
IIPUHLUI [ICUXO0JIOTUYECKO KOM(MOPTHOCTH);

e 0) KyJIbTYPHO OPHEHTHPOBAHHBIC MPHUHUMUIBI (MIPUHIMI 00pa3a MHpa, MPUHLHUI HEIOCTHOCTH
cojiepKaHusl 00pa3oBaHUsl, INPUHIMII CUCTEMATUYHOCTH, IPUHIMII CMBICIOBOTO OTHOILIEHMS K
MUDPY, IPUHIUI OPUEHTUPOBOYHON (DYHKIIMM 3HAHUH, IPUHIIUIT OBJIAICHUS KYJIbTYPOi);

e B) JI€ATEIIBHOCTHO OPUEHTUPOBAHHBIEC IMPUHIMIIBI (IPUHIUI OOy4YEHUS NEATEIIbHOCTH, PUHLIUI
YIPaBJISIEMOTO MEPEXoa OT JAESITeIBHOCTH B yU4eOHOW CUTyallMH K ACATEIbHOCTH B JKU3HEHHON
CUTyallud, OT COBMECTHOH y4eOHO-II03HABATEIbHOM JEATENbHOCTH K CaMOCTOSITEIbHON
NESTEIbHOCTH YUEHHMKA, KPEaTUBHBIN MPUHIIUII).

[lpakTuyeckue 3aHATHS - 93Ta 4YacTh Kypca IpeanojaraeT IIUPOKOE  HCIIOJIb30BaHUE
WUTIOCTPATUBHOTO MaTepuana (cxemsbl, pororpaduu, TaOJUIIb), a TAKKE U3YICHHE MUKPOCKOITMICCKUX
IIpernaparoB KJIETOK M TKaHel. Mcrosb30BaHME COBpeMEHHOro o0opyJoBaHus LieHTpa «Touka pocTta»
MIO3BOJISIET KAYECTBEHHO M3MEHUTh Ipouecc o0ydeHust Ouonoruu. IlosiBisiercs BO3MOKHOCTD
KOJINYECTBEHHBIX HAOIIOIEHUHM U ONBITOB JUISl MOJIy4E€HUS! JOCTOBEPHOI MH(OpMaIUK 0 GMOJIOrHYECKUX
mporeccax M o0bekTax. Ha OCHOBE TONYYEHHBIX OKCIEPUMEHTAIBHBIX JAHHBIX OO0y4YaeMble
CaMOCTOSITEJIHO ~ JIEJIal0T  BBIBOJIBL, O0O0OOLIAIOT pEe3yJbTaThl, BBIABIAIOT 3aKOHOMEPHOCTH, 4YTO
CIOCOOCTBYET  TOBBIIIEHHUIO MOTHBAUUMM  OOy4YeHHsS  IIKOJIBHUKOB. [IpoMIbHBI ~ KOMIUIEKT
obopynoBaHusi ~ obecnieunBaer  3(PQPeKTHUBHOE  JOCTHXKEHHME  00pa3oBaTelbHBIX  pE3yJIbTaTOB
00y4aroluMucs Mo MporpaMMaM €CTeCTBEHHO-HAy4YHOMN HaIlpaBI€HHOCTH, BO3MOXHOCTb YIUIyOJIEHHOTO
M3YyYEHUS OT/AEIbHBIX MPEJAMETOB, B TOM UHUCIIE A (OPMHUPOBAHUS M300peTaTeIbCKOr0, KPEaTUBHOTO,
KPUTHUYECKOTO MBIIIJICHUS, pa3BUTHUS (YHKIIMOHAIBHOW IPAaMOTHOCTH y OOYyYaromMXcCs, B TOM YHUCIE
€CTECTBECHHO-HAYYHON M MaTE€MaTHYECKONH. DKCIEPUMEHT SBISETCS UMCTOYHUKOM 3HAHUN U KpUTEPHUEM
X WCTUHHOCTU B Hayke. KoHIenuus cOBpeMEHHOro 0Opa30BaHMs MOJpa3yMeBaeT, YTO B y4eOHOM
JKCIIEPUMEHTE BEAYUIYIO POJb JOJDKEH 3aHSTh CaMOCTOSITENIBHBIM HCCIENOBATEIbCKUN yUYEHUYECKHUM
skcriepuMeHT. (COBpPEMEHHbBIE SKCIIEPUMEHTAJIbHBIE HCCIEIOBaHMUs 10 OWOJIOTMH YK€ TPYAHO
MPEJCTaBUTh 0€3 UCIOJIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO M LU(POBBIX U3MEPUTEIBHBIX MPUOOPOB.
B ®enepanbHoM rocynapctBeHHOM obOpazoBatenbHoM cranjaapre (PI'OC) mpomnmcaHo, 9YTO OJHUM U3
YHHUBEPCAJIbHBIX YUE€OHBIX ACUCTBUI, MPUOOPETAEMBIX YUALUMHCS, JOJKHO CTaTh YMEHUE «IIPOBEIECHUS
OMBITOB, IMPOCTHIX AKCHEPUMEHTAJIbHBIX MCCIEAOBAHUN, NPSIMBIX M KOCBEHHBIX HW3MEpPEHUil C
MCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX U3MEPUTENBHBIX MPUOOPOBY. DKCIIEPUMEHT MO OMOJIOTHH,
MIPOBOAMMBIN Ha TPAAUIIMOHHOM 000pYIOBaHUHU, O€3 MpUMEHEHUS IUPPOBBIX JTa00paTOpUil, HE MOXKET
II03BOJIUTH B IIOJIHOW MEpE PEIINTh BCE 337a4l B COBPEMEHHOMN IIKOJIE. DTO CBA3AHO C PAIOM IPUUUH!

® TPaJUIIMOHHOE IKOJIBHOE 000PYy/I0OBAaHUE M3-3a OTPAHHYCHHS TEXHUYECKUX BO3MOYKHOCTEH HE
IMO3BOJIACT MPOBOANTE MHOTHE KOJIMYECCTBCHHBIC NCCIICAOBAHM,
® UIMTEIBHOCTD MPOBEICHUS (PU3MUSCKUX MCCIICIOBAHUI HE BCETIa COTJIACYETCS C
JUTUTENILHOCTBIO YUCOHBIX 3aHSTHIA;
® BO3MOXXHOCTb IIPOBEJICHHUS] MHOTUX UCCIIEIOBAaHHUI OTPAHUYMBACTCS TPECOOBAHUSIMHU TEXHHUKH
0€30MMacHOCTH U Jp.
[Mudposas madoparopusi neHTpa «Touka pocTay MOJHOCTHIO MEHSIET METOJIUKY M COJCPIKaHHUE
AKCIIEPUMEHTAJILHON JESITeIbHOCTH U pellaeT BbIlIenepeunciennble mpoonemsl. [lupokuii criektp



JATYMKOB TO3BOJIICT YUAIIUMCSl 3HAKOMUTBCS C TlapamMeTpamMu (PU3UYECKOTO IKCIIEPUMEHTAa HE TOJIBKO
Ha Ka4eCTBEHHOM, HO W Ha KOJIWYECTBEHHOM YypoBHe. lludpoBas mabopaTopusi MO3BOJISET BECTH
JUTMTEIIBHBIA AKCIIEPUMEHT Jlak€ B OTCYTCTBHE OKCIIEPUMEHTATOpa, a YacToTa WX HM3MEpPEHUH
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSITHIO.

B mnpomecce dopmupoBaHUS OIKCIEPUMEHTAIBHBIX YMEHHH YYE€HHK OOydYaeTcs TNpeICTaBIsATh
nH(OpMAIIHIO 00 UCCICIOBAHUH B YETHIPEX BHUIAX:

e B BepOagbHOM: OIKCHIBATh SKCHEPHUMEHT, CO3/aBaTh CIOBECHYIO MOJENbh JKCIEPUMEHTA,
(bUKCcupoBaTh BHUMaHUE HA U3MEPSEMbBIX BEITMYMHAX, TEPMUHOJIOTHH;

e B TaOJWYHOM: 3aIMOJHATH TAONMIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHs TpadukoB (mpu
ATOM Y yYalIUXCsl BOZHUKAET TIEPBUYHOE MPEACTABICHUE O MacITabax BEIMYNH);

e B rpagu4YecKOM: CTPOUTH T'padHKH MO TAOJIUYHBIM JTAHHBIM, YTO AT BO3MOXKHOCTh IMEepexojia K
BBIBIDKCHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIy BeIMYMHAMHU (TIPU ITOM YUYHUTEINb
MOKa3bIBACT MPEUMYIIIECTBO B BU3yaIM3aIlMH 3aBUCUMOCTEH MEX Ty BETUYMHAMU, HATJISTHOCTD U
MHOTOMEPHOCTb );

® B BHJIC MATEMAaTUYCCKUX yPAaBHEHUH: 1aBaTh MAaTEMaTUYECKOE OMMCAHUE B3aMMOCBSI3U BEIUYHH,
MaTeMaTH4YeCKoe 0000IIEeHHE.

Hcnons3oBanue o0opymoBanus MeHTpa « Touka pocTay Mpu peaanu3aliy JaHHOTO Kypca BHEYPOUHON
NeSITeIbHOCTH MO3BOJISIET CO3/1aTh YCIIOBUSL:

. JUTSL paCIIMPEHHUs COACPIKAHUS IKOIBHOTO OMOIOTHYECKOTO 0Opa30BaHMUS;

. JUTS TIOBBIIICHSI [TO3HABATEIBHON aKTUBHOCTH O0YYAaIOIIMXCS B €CTECTBEHHO-HAYYHOH 00J1acTH;
. JUTSL pa3BUTHS TUYHOCTU PEOCHKA B TIpoliecce 00yUueHus OMOJIOTHH, €ro0 CIIOCOOHOCTEH,
(dbopMHUpPOBaHHUS U YIOBJICTBOPEHUS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

° JJISL pa60TbI C OI[apéHHI)IMI/I IOKOJIbBHUKaMHU, OpraHu3alvy UX pasBUTHA B pa3JINIHbIX O6HaCT$IX

O6pa3OBaTCHLHOﬁ, TBOpquKOﬁ ACATCIIBHOCTH.

Obecneuenue momugayuu

Bo-niepBrIX, pa3BuTHE WHTEpeca K OHMOJIOTHMHM KaK HayKe O MPHPOJE OKPYXKAIOIICH YeloBeKa ¢
MEPBBIX JTHEH JKU3HHU, BO-BTOPBIX, HAyKe IO3BOJISIOIICH YEJIOBEKY MOHATH ceOs, B-TPEThUX, YTO HE
MaJIOBa)KHO, YCIIEIITHOE YCBOCHHE yU4eOHOro MaTepraia Ha YpPOKax W BRICTYIUICHHE Ha OJMMITHAIAX I10
OHMOJIOTHH U JPYTUX OUOIIOTMYECKUX UTPAX U KOHKYpCaX, OBIAJCHHE METOJIOM IMPOEKTOB.

Kpome nepeuyuciieHHbIX TPUHIMIIOB B OpPTaHW3aIlMM BHEKJIACCHOW pPabOTBHI 1O OWOJIOTHH €CTh
crerupUIeCKuid JUIsl He€ TPHHIUIT TPHPOJTOCO0OPA3HOCTH, CYTh KOTOPOTO COCTOMT B TOM, 4TO
pa3BUTHE TUYHOCTU peOeHKa UIET O CaMOM MPUPOJIBI U Yepe3 MPUPOY.

Bwmecre ¢ TeM B opraHu3anuu ¥ MpOBEJACHUHA BHEKJIACCHOW paOOTHI 0 OMOIOTHH BOSHUKAST MHOTO
TpyaHocTeld. OHU BBI3BaHBI TE€M, YTO BHEKIJIACCHAsl paboTa oueHb MHOTOTPaHHA U TPeOyeT TBOPUECKOTO
MOJIX0JIa K €€ TIPOBEJACHHUIO B KaXK/IOM KOHKPETHOM CJIy4ae, YIUTHIBAs 3alPOCH U MHTEPECHI yUaIIuXxcs,
WX MHJIUBUIYaTbHOW BO3MOXHOCTH M MECTHBIE YCIIOBHUS. B mocneanee BpemMsi HaMeTHIIACh TEHICHIUS
1o COJMKEHUIO BHEKJIACCHOM pabOThI ¢ ypokoM. Vcmonp30BaHNE HHTEPAKTUBHBIX METOJIOB O0ydYeHUs
MO3BOJISIET YYAIIUMCSl HE OTPAHHYMBATHCSA OMPENEICHHBIMH PaMKaMH CBOETO OOIEHHS Ha YpOKe, a
pPacKphIBaTh CBOM BO3MOXKHOCTH TBOPYECKOTO OCMBICICHUS MaTephaia 1Mo BHEYPOYHOE BpeMs depes
MaccCOBBI€ BUBI Pa0OT.

Dopmul nposedenun 3aHAMUIL.

IIpennogaBanue Kypca B OCHOBHOM JIOJKHO IPOBOJUTHCSI C MCIOJIb30BAaHUEM AKTUBHBIX METO/OB
oboyuenns. Kypc «B mmpe kieTok W TKaHei» BKIo4aeT 14 mabopaTOpHBIX paboT 2 CEMHHAPCKUX
3aHATUS. 3HAUUTENbHAs POJIb HAa 3aHATUAX OTBEACHA Ha IOCTAHOBKY M pa3pelieHHe MpOOJIEMHBIX
BOIIPOCOB. B paMkax Kypca MOXeT MpOBOJIUTHCS YPOK-pa3MblliuieHHe. Pa3BUTh y ydanuxcs yMeHHe pa-
00TaTh B KOJIJICKTHBE TIOMOKET BHIMOJIHEHUE pabOTHI B IPYMIE U B IMapax.

Dopmol yuema 3HaAHUIL:

- OTBETHI yyallluxcs Ha MpoOJIeMHBIE BOIPOCHI 110 X0y 3aHATHS,
- BBIBO/IbI TaOOPATOPHBIX PaboT;
- CaMOCTOSITENIbHBIE MUHU-TIPOEKTHI YYalUXCSL.



Pe3ynomamut 0céoenus Kypca 6HeypoOUHOIL OeamenabHOCHU.
JIMYHOCTHBIE Pe3yJIbTATHI:

HanI/IOTI/I‘IeCKOC BOCIIMTAHMEC:

e OrtHomeHne K OMOJOTHH KaK Ba)KHOM COCTABJISIONIEH KyJIbTYphl, TOPAOCTD 32 BKJIAJ POCCUHCKUX H
COBETCKUX YU€HBIX B Pa3BUTHE MUPOBON OMOIOIMYECKON HAyKH.
I'paxxnaHckoe BociuTaHue:
® TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM [EATENbHOCTH IIPU BBIIOJIHEHUU HCCIIEIOBaHUN U
IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:
® TOTOBHOCTb OLIEHUBaTh IIOBEACHME M IOCTYIKH C IIO3UIUM HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOU KYJIBTYPBI;
e IIOHMMAHHME 3HAYMMOCTH HPABCTBEHHOI'O AacCIEKTa JEATEJIbHOCTH 4YEJIOBEKa B MEIULUHE U
OHMOJIOTHH.
JcTeTHYeCcKoe BOCIIUTaHue:
® TIOHHMMAaHHE POJIM OMOJIOTHH B (POPMHUPOBAHUN ICTETHUECKON KYJIBTYPBI TMYHOCTH.
IleHHOCTH HAYYHOIO NIO3HAHUSA:
® OpHEHTAlUsl Ha COBMECTHYIO CHUCTEMY HAyuYHBIX IpEICTaBICHUIl 00 OCHOBHBIX OMOJOTHMYECKUX
3aKOHOMEPHOCTSX, B3AMMOCBS3X YEJIOBEKa C IPUPOJHON U COLIMAIIBHON CPEOH;
® [IOHMMaHHE POJiu OMOJOTHUECKON HaAyKH B (OPMHUPOBAHUH HAYYHOI'O MUPOBO33PEHUS;
® Dpa3BUTHE HAay4yHOW J10OO3HATENBHOCTH, MHTEpeca K OHOJIOTMYECKON HayKe, HAaBBIKOB
HCCIIEA0BATEIBCKON NEATEIBHOCTH.
®opMupoBaHue KYJIbTYPbI 310POBbS:
® OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO U YCTAaHOBKA Ha 3JI0POBBIM 00pa3 KU3HU (310pOBOE
NIUTaHUe, COOJTFOICHNE THTMEHNYECKUX MPABII U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSATUH M OTIBIXA,
perynsipHas pusnyeckas akTHBHOCTD );
® OCO3HaHME IMOCJIEACTBUI U HENpPUSATHE BPEAHBIX MPUBbIUEK ( yHOTpeOJeHHE ajIKOrojsl, HAPKOTUKOB,
KypeHM€) ¥ UHBIX (OpM Bpeaa Isl PU3NUECKOT0 U IICUXUYECKOTO 3/J0POBbS;
e coluoJieHre MpaBuil 0€30MMaCHOCTH, B TOM YHCIIe HaBBIKM 0€30IIaCHOTO MOBEACHUS B MPUPOIHOM
cpene;
e c(hOpMHUPOBAHHOCTH HAaBbIKA Pe(IIEKCHH, YIIPABICHUE COOCTBEHHBIM YMOLMOHATIBHBIM COCTOSIHUEM.
TpyaoBoe BociuTanue:
® QAKTUBHOE y4yacTHME€ B pEIIEHUM MPaKTHMYECKUX 3ahay (B PaMKax CEMbH, ILIKOJBI, TOpoja, Kpas)
OMOJIOTUYECKON M HKOJIOTMUECKOM HaNpaBICHHOCTH, HMHTEpPEeC K MPAKTUYECKOMY H3YUCHHIO
npodeccuit, CBSI3aHHBIX C OMOJIOTUEH.
JIKOJIOTHYEeCKOe BOCTIMTAHHE:
® OpHEHTalUs Ha IpUMEHEHHEe OMOIOTHUECKUX 3HAaHUH MPH PEeLICHUHU 33a]a4 B 00JIaCTH OKpPY KarolIei
Cpelbl;
® OCO3HaHHE PKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;
® TOTOBHOCTb K YYaCTHIO B TPAKTHUECKOM A€ATEIBHOCTH IKOJIOTU-YECKON HAIIPaBIEHHOCTH.
Ananranus o0y4yamoumerocss K M3MeHSIIOIMMCS YCJIOBUSAM COUMAJILHOW M NMPUPOAHON Cpebl:
® aJCKBATHAas OLIEHKA U3MEHSIOLIUXCS yCIOBH;
® T[pUHATHE pelleHus (MHAMBUAYaIbHOE, B TPYMIE) B H3MEHSIOIIMXCS YCIOBUIX HA OCHOBaHHUU
aHaJn3a Ouosornyeckoi nHpopMalnu;
® [UIAHUPOBaHHWE JCWCTBUH B HOBOW CHTyalluM Ha OCHOBAaHMM 3HAaHUN OHOJOTMYECKUX
3aKOHOMEPHOCTEM.



IIpenmeTHblIe pe3ybTaThI:
» IpUOOpETEHHE OIbITa KCIOJNB30BAHMSI METOIOB OWOJIOTUYECKOH HAayKd U TPOBEICHHUS

HECJIO0KHBIX OMOIOTMYECKUX OKCIICPUMECHTOB, METOA0JIOI'MHU COLMUAJIBHBIX HCCHeﬂOBaHHﬁ;

» (OpMUPOBAHHE OCHOB 3KOJIOTUYECKON TPAMOTHOCTH: CIIOCOOHOCTH OIICHUBATH MOCIEACTBHS

» OBJIaJIcHUE pa3IMYHBIMH BUAAMU MyOJIMYHBIX BBICTYIUICHUH (BBICKA3bIBAHMUSA,

NeSITeIbHOCTH YEJIOBEKA B MPUPOJIE;
MOHOJIOT,
TUCKYCCHSI) U CIIEZIOBAHKE ITHUECKUM HOpPMaM U MpaBuiiaM BEJCHUS AUAJIOra;

> YMEHUEC BBIINIOJIHATE IIO3HABATCIIBHBIC U ITPAKTUYCCKUE 3aJaHusl, B TOM YHCJIE C UCIIOJIb30OBAHHUEM

HpOGKTHOfI JACATCIIbHOCTH.

MeTanpenMeTnble pe3yJbTarbl:

>

YMEHHE CaMOCTOSITEIIBHO ONPEACIATh e CBOEro OOydYeHHsl, CTaBUTh U (OPMYIHPOBATH IS
ce0s1 HOBBIC 337auu B y4yeOe M MO3HABATEIBHOMN NEATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOCH TO3HABATEIILHOU JCATEIBHOCTH;

yMEHHUE OOBICHATH OMOJIOTHYECKUE SBICHUS U TPOIECCH C HAYYHBIX TO3UIINHA; paccMaTpUBATh
WX KOMITJIEKCHO B KOHTEKCTE CIIOKHBIIUXCS PEATHIA U BO3MOXKHBIX TIEPCIICKTHB;

OBJIAJICHUE COCTABIISIONIMMH HCCIICIOBATEILCKON U MPOCKTHOW JCSITEILHOCTH, BKIIFOYAs YMEHUS
BUJICTh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUIaTh TMIIOTE3bI, JaBaTh ONPEICICHHS MOHSITHSIM,
Kiaccu(uIupoBaTh, HaOIOIATh, MPOBOAUTH JKCIEPUMEHTHI, JeIaTh BBIBOJABI U 3aKIIOUYCHHUS,
CTPYKTYypHUPOBATh MaTepHal, OObICHATh, JOKA3bIBATh, 3AlTUIIATh CBOH HJICH;

yMeHHe paboTaTh ¢ pa3InIHBIMUA UCTOYHHKAMH OHOJIOTHUYECKOW HH(DOPMALINY;

YMEHHE CaMOCTOSITSIILHO TUIAHUPOBATh ITYTH JOCTHKCHHUS IEJICH, B TOM YHUCIIC aJlbTCPHATUBHEIC,
OCO3HAaHHO BBIOMpATh Hanbosee d3(HEeKTUBHBIC CIIOCOOBI PEIICHNs YIeOHBIX M ITO3HABATEIHHBIX
3ajau;

YMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPENCTBA AJIs TUCKYCCHH M apryMEHTAI[MH CBOEU
MO3UIMU: CPaBHUBATh pPa3Hble TOUKH 3PEHHS, apryMEHTHPOBAaTh M OTCTaMBaTh CBOIO TOUYKY
3peHus;

yYMEHHE OPTaHU30BBIBATh YUYEOHOE COTPYAHUUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUYUTENEM U
CBEPCTHUKAMH, PabOTaTh WHAWNBUIYAIBHO M B TPYIIE: HAXOIUTH 00IIee pelIeHHe U pa3periarh
KOH(MIUKTHI Ha OCHOBE COTJIaCOBAaHMS TO3WIMH ¥ ydYeTa HHTEpPEecoB, (HOPMYIIUPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

dbopMUpOBaHHE W pPa3BUTHE KOMIICTCHTHOCTH B OO0JIACTH WCIOJB30BaHUS WH(OPMAIMOHHO-

KOMMYHHKATHUBHBIX TexHonoru (MKT-komnerenuit).

IInanupyemble pe3yabTaThl 0CBOCHHUS POTrPAMMBbI 00y4AIOIIMMHUCS

Yuenuk HAYYIUTCHA Yuenuk MOJYYUT BO3MOKHOCTD HAYYUTHCHA

l.Yyamuecs B TedeHHE Kypca mpuoOOpeTaer

CIIEIYIOIINE 3HAHUA:

% 00 HMCTOPUYECKOM pPa3BUTHU MHUKPOOHOJIOTHH
OT IPOCTENIINX,

% 00 YBEITMUUTEIbHBIX
JIEKTPOHHOI'O MUKPOCKOIIA;

% 00 OCOOCHHOCTSIX CTPOEHHUS IpEICTaBUTEICH
Pa3IMYHBIX LAPCTB KUBOTO MUPA;

% 0 3HAUCHWHM W3YYCHHBIX OPraHU3MOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

npubopax hi (0]

* CAMOCTOSITENIBHO 33JlyMbIBaTh, IJIAHUPOBATh
U BBIIOJHATH  Yy4eOHOE  HCCIEOBaHUE,
y4eOHBIN U COLIMATIbHBIA TPOEKT;

* UCIIOJB30BATh €CTECTBEHHO - HAy4YHBIE
METOJIbl U MPUEMBI, KaKk abCcTparupoBaHHUE OT

NPUBXOJAMIMX  (AKTOPOB, IMpOBEpKa Ha
COBMECTUMOCTh C JIDyTHMH HW3BECTHBIMHU
dakramu;

®* UCIIOJIB30BAaTh METOJbI ITOJYUYCHUSA 3HaHI/II\/'I,
XapPaKTCPHBIC OJId COOHUAJIBHBIX U




2. Yyamecss B TEUEHHE Kypca NPHOOPETAIOT | MCTOPHUYECKUX HayK: AHKETUPOBaHUE,
YMeHUsA U HAGIKU: MOJICITUPOBAHHE, TIOHCK HCTOPUYECKHX
% CaMOCTOSTENBHO FOTOBUTH MUKPOIIPENapaTsl; | 00pasiios;

% BBIPALIMBATH KYJIBTYpPbl Pa3IMUHBIX OAKTEPUH | * HCIOIL30BATH HEKOTOphIC PUEMBI
Y TUIECHEBBIX I'PUOOB; XYJI0’)KECTBEHHOTO MO3HAHUS MUpa:

% W3yYaThb W ONKCHIBaTh IPEICTABUTEJCH | LIEJOCTHOE OTOOpa)KEHHE MHUpa, OOPa3HOCTH,
pa3IMYHBIX [IAPCTB; XYJO)KECTBEHHBIA BBIMBICET, OPTaHUYECKOE

% HaOJrONaTh M CPaBHUBATh  PE3YJbTATHI | €IUHCTBO OOLIETO0 OCOOEHHOrO (THIIMYHOIO) U
OMOJIOTUYECKOTO SKCIIEPUMEHTA. €IMHUYHOTO, OPUTHHAIILHOCTB;

% W3Jarath CaMOCTOSITENIBHO IOJIOTOBJICHHBIN | * [IEIEHANIPABIEHHO M OCO3HAHHO pa3BHBATh
MaTepual, JeNaTh IIPE3CHTALMIO | CBOM  KOMMYHHUKATHUBHBIE  CIIOCOOHOCTH,
COOCTBEHHOT'O TBOPYECTBA. OCBaMBaTh HOBBIC SI3bIKOBHIC CPEJICTBA;

* OCO3HABaThb CBOIO OTBETCTBEHHOCTh 3a
JIOCTOBEPHOCTh ~ TOJYYCHHBIX 3HAHWH, 3a
KaueCTBO BBITIOJHEHHOTO MTPOEKTA.

OcHoBHbIE TPeOOBAHMS K 3HAHUSAM U YMEHUSIM y4alIUXCsl
Yuawueca oonscuot 3name:

e YCTpONCTBO CBETOBOTO MUKPOCKOIIA;

o [losoxeHnus KIETOYHOU TEOPHUH;

e Oco0eHHOCTH IPOKAPUOTUYECKON U HYKAPHUOTHUECKOM KIIETOK;

e CXOJICTBO M pa3Iu4Me paCTUTEIbHON U JKUBOTHOU KJIETOK;

e OCHOBHbIE KOMIIOHEHTbI U OPraHOUbI KJIIETOK: MEMOpaHy, LIUTOMJIa3My U OPraHOM/IbI,
MUTOXOHIPHH U XJIOPOIUIACTHI, pHOOCOMBI;

e OcHOBHBbIE 3Tarnbl OMOCHHTE3a OelIKa B 3YKapHOTHUECKON KIIETKE — TPAHCKPHUIILUIO U
TPAHCIISILHNIO;

e OCoOEHHOCTH SAAEPHOrO arnmapara U penpoayKLHUIO KIETOK;

o Peaxnuio KJI€TOK Ha BO3/I€HCTBUE BPEIHBIX (PaKTOPOB CPEIbL;

e Omnpenenenue U KIacCU(PUKALNIO TKAaHEH, TPOUCX0XKIEHHE TKAaHEH B 3BOIIOLUN
MHOTOKJIETOYHBIX;

o (CTpoeHue OCHOBHBIX TUIIOB KJIETOK M TKAHEH MHOTOKJIETOYHBIX KMUBOTHBIX;

e lmerb mpencTaBieHHE O MOJIEKYJISIPHO-OMOIOTMUECKUX OCHOBAX Psi/ia BXKHEHMILINX MPOLIECCOB B
KJIETKax M TKaHAX Halllero OpraHu3Ma.

Yuawueca oonscnvt ymemn:

o PaboraTh cO CBETOBBIM MUKPOCKOTIOM H IIperapaTaMu;

o HaspiBaTh cocTaBHBIE YaCTH KIIETKH U “‘y3HaBaTh HUX Ha cXxeMme Wiu Gortorpaduu;

e UM3roroBmsATk mpocTeinme npenapaTsl 1151 MUKPOCKOITMYECKOTO UCCIIETOBAHNS,

e OmpenensaTs TUI TKaHU 1O doTorpaduu;

e BBIBIATE NPUYMHHO-CIIEICTBEHHBIE CBSA3U MEKIY OMOIOTHIECKHMH TPOIIECCaMH,
MIPOUCXOJIAIIMMHU Ha PA3HBIX YPOBHAX OPraHMU3aLUH KUBBIX OPTaHU3MOB (OT MOJIEKYJISIPHOTO 10
OpPraHU3MEHHOI0);

e HnmocTpupoBaTh OTBET NPOCTEHIINMHU CXeMaMHU M PUCYHKaMHU KJIETOUHBIX CTPYKTYP;

o PaGotath ¢ cOBpeMEHHOW OMOJOTHYECKON U METUIIMHCKOM JTUTepaTypoii;

o CocTaBnsaTh KpaTkue pedepaTsl U JOKJIAIbI 10 HHTEPECYIOIUM UX TeMaM U MPEJCTaBIATh UX;

Hcnonbs30BaTh 3HaHMS O KJIETKE U TKAHSAX JJIS BEACHUS 300POBOIo 06p838. KHU3HHU



®opmupyembie YY1

B pesynprare BHEYpOUHOH AEATENBHOCTH y YyYalIuXcsi OyAyT CPOpPMHPOBAHBI JMYHOCTHBIE,
M03HABATENIbHbIE, KOMMYHUKATUBHBIE M PETYJISATUBHBIE YHUBEPCAIbHbIE YUEOHbIE NEHCTBUS KaK OCHOBA
y4eOHOT0 COTPYTHHYECTBA U YMEHHS YUUTHCS B OOLICHUH.

JInunoctHbie YY /I
1. llenuTs ¥ IpUHUMATH 0A30BBIC IIEHHOCTH.
2. OcBOCHHE THYHOCTHOTO CMBICIIA YYCHHUS, BHIOOp AabHEHIIIET0 00pa30BaTEIILHOTO MapIIpyTa.
3. [loHnMath CMBICT U 1IEJIb CaMOOOPa30BAHHUS.
4. JlaBaTh HPAaBCTBEHHO-3TUYECKHE OLICHKH.

ITo3naBaTenbHbIe YY ][
1. OpueHTHPOBATHCS B JIUTEPATYPE: OMPEILIIATh YMEHHsI, KOTOPBIE OYAyT C(hOPMUPOBAHBI HA OCHOBE
W3YYEeHHUsI TaHHOTO pa3fielia; ONpeAeNsiTh KPYT CBOETO HE3HAHUS; IJIAHUPOBATh CBOIO paboTy 10
M3YUYEHHUIO HE3HAKOMOI'0 MaTepHaia.
2.CaMOCTOSITeNbHO MPEAINoNaraTh, Kakasi TOMOJHUTEIbHAsS HHPopMaIUs OyIeT HyKHa [ U3yUYCHHS
HE3HAKOMOTO MaTepuaa;
0TOMpPATh HEOOXOUMBIC HICTOYHHKU HH(POPMAIIHH CPEIU TPEUIOKCHHBIX YIUTEIEM CIIOBApEH,
SHIUKJIONEINH, CIPAaBOYHUKOB, JIEKTPOHHBIE TUCKU.
3. ComocTapisATh U OTOMPATh HHGOPMAIIHIO, TIOTYUYESHHYIO 3 PAa3IMYHBIX HCTOYHHUKOB (CIIOBapH,
SHIUKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, CETh MIHTEepHET).
4. AHanM3UpPOBaTh, CPABHUBATH, TPYIIIIUPOBATH PA3IMYHbBIC OOBEKTHI, IBICHUS, (PAKTHI.
5. CamocTOATENBHO A€TaTh BBIBOBI, IIepepadaThiBaTh HHGOPMAIUIO, TPeoOpa30BhIBATH €&,
MIPEJICTaBIATh HHPOPMAIIHIO HA OCHOBE CXEM, MOJICJICH, COOOIICHUH.
6. CocTaBIsITh CIIOKHBIH IJIaH TEKCTA.
7. YMeThb nepenaBath CoACpKaHUE B CKATOM, BBIOOPOYHOM MJIM Pa3BEPHYTOM BHJIC

KommyHnukaruBubie YY /|
1.Y4acTBOBaTh B AMAJIOTE; CIYIIATh U IOHUMATh JIPYT'HX, BBICKa3bIBaTh CBOIO TOUKY 3pEHHUS Ha
COOBITHSI, TOCTYTIKH.
2.0dopMIIATH CBOM MBICIIM B YCTHOM U MUCHbMEHHON PEYH C yUETOM CBOMX YUEOHBIX M )KU3HEHHBIX
PEUEBBIX CUTYaLUH.
3.Yurath BCIyX U PO ceOsl TEKCThI YYEOHUKOB, JPYTUX XYA0KECTBEHHBIX U HAYYHO-TIOMYJISIPHBIX
KHMWT, [IOHUMAaTh IPOYUTAHHOE.
4. BbINONIHAS pa3iUYHbIE POJIM B FPYIIE, COTPYIHUYATh B COBMECTHOM PELIEHUH MTPOOIEMbI
(3amaun).
5. OTcTanBaTh CBOIO TOUKY 3pEHUS, COOJII01asi PaBUiIa pEYEBOr0 STUKETA; apTyMEHTHPOBATh CBOIO
TOUKY 3p€HHsI C TOMOIIBIO (PAaKTOB U JIOTIOJIHUTENbHBIX CBEJICHUH.
6. KpuTH4HO OTHOCHUTBCS K CBOEMY MHEHHIO. ¥ METh B3IVISIHYTh Ha CUTYalUIO C THOW MO3UINH U
JIOTOBApUBATHCS C JIFOJBMHU MHBIX TO3ULIMIA.
7. [loHMMAaTh TOUKY 3pEHUS APYTOTO
8. YuacTBOBaTh B paboTe rpyIIbl, paclpeaAessTh POJH, JOrOBAPUBATEHCS APYT ¢ ApyroM. IlpeasuneTs
MOCJIEACTBHS KOJIJIEKTUBHBIX PELICHHM

PeryasituBubie YY ]|
1.CamocrosaTenbHO (HOpMYIHPOBATh 3aJJaHKE: ONPEEIIATh €ro 1elb, JIAHUPOBATh AJITOPUTM €ro
BBITIOJTHEHU S, KOPPEKTUPOBATh pabOTy MO X0y €ro BINOJIHEHHSI, CAMOCTOSITEILHO OLIEHNUBATb.
2. Mcnonp30BaTh NpH BBINOJIHEHNUS 3aJJaHUsl pa3iIMdHbIe CPECTBA: CIIpaBOYHYy0 auteparypy, UKT,
MHCTPYMEHTHI ¥ PUOOPBHI.
3.0mpenensaTb caMOCTOSATEIBHO KPUTEPUHN OLIEHUBAHUS, 1aBaTh CAMOOLIEHKY



Pesynomamut u 3¢pghpexmut 6neypounoil deamenbHOCMU yUuauiuxc.

Jns ycnexa B opraHu3aiiud BHEYPOUHOU JEATEIbHOCTH MIKOJIBbHUKOB MPUHIIMITHAIBHOE 3HAYEHUE
MMeEeT YMEHHUE Pa3IndUTh Pe3ynbTaThl U 3((HEKTHI 3TOH 1eATeIbHOCTH.

Pe3yabTaT — 3TO TO, YTO CTAJIO HEMOCPEACTBEHHBIM UTOTOM YUYacTHs IIIKOJIbHUKA B JIEATEILHOCTH.
IddexT — 3T0 MOCIEACTBUE pe3ynbTata. [I[puodpeTeHHOe 3HAHKE, TIEPEKUTHIC TYBCTBA M OTHOIICHHS,
COBEpIICHHbIC JCHCTBHS DPAa3BWIM 4YEJIOBEKa KaK JHMYHOCTb, CIIOCOOCTBOBAIM (POPMHUPOBAHUIO  €rO
KOMIIETEHTHOCTH, UJCHTUYHOCTH.

BocnuraTe/bHbI pe3yJbTAT BHEYPOYHOH [I€ATEIbHOCTH — HEMOCPEACTBEHHOE NpUOOpeTeHHe
pebEHka Oaromaps €ro y4acTHUIO B TOM HIIM MHOM BUJIE JIEATEIHHOCTH.
BocnurareabHblii 3¢dekT BHEYPOUHOIl JAeATEJIbHOCTH — BIMSHUE (TIOCIEACTBHE) TOTO WJIM WHOTO
JyXOBHO — HPAaBCTBEHHOT'O MTPHUOOPETEHHUS Ha MPOIIECC PA3BUTHUS JIMYHOCTH peOEHKA.
Bce Buabl BHEKIACCHBIX 3aHATHUN BBIXOIAT 3a paMKHU y4ueOHOH paboThl 1o Ouonoruu. OgHAKO OHU
SIBJITFOTCSI HEOTHEMIIEMOM YaCThIO BCETO yU4eOHO — BOCITUTATEILHOTO MIPOIECCa, BAKHEHIIINM CPEICTBOM
BOCHHUTAHMSI U Pa3BUTHUS YYaIIMXCS Pa3HbIX KJIACCOB, OpPTraHM3alMsl 3TOW pabOThl B IIKOJE CIIYXKHUT
OJIHUM W3 KPUTEPUEB TBOPUYECKOW pabOTHI YUUTEIIS, MMOKA3aTeIeM €ro MeJarormdeckoro MacTepcTBa u
npodeccnoHaNbHOM OTBETCTBEHHOCTH.

BrexaccHbIe 3aHITHS €CTh (hopMa pa3IMIHON OpTaHU3aIUH TOOPOBOJIBHOM PabOTHI yUaIIUXCsl BHE
ypOKa O]l pyKOBOJICTBOM YUMUTENs JUIsl BO3OYKJIEHUS M MPOSBICHUS MX MO3HABATEIbHBIX HHTEPECOB U
TBOPYECKOM CaMOJIEATEIbHOCTH B PACIIMPEHUE U JOTOTHEHUE IIKOJIBHON TPOrpaMMbl 110 OMOJIOTHH.



2.Copep:kaHue Kypca BHEYPOYHOM AeATEJIbHOCTH € YKa3aHHeM (pOpM OpraHu3aniy ¥ BUAOB JIeSITeIbHOCTH.

Onucanue mecma 6y'-£€6HOM niaxe.

[Tpo0KUTETEHOCT PealU3aIliy TPOrpaMMBbl: 1 yaeOHBIH To

O011ee KOJIMYECTBO YacoB MO mporpamme: 34 yaca
KonnuectBo 3agaTuii B Heaenro: 1 gac
[IponomxurenbHOCTh 3aHATHS — 40 MUHYT

O0BEM BpeMeHH, OTBOJMMOr0 Ha M3y4eHHe Kypca BHEYpOouHOit nesitenbHocTH «MccnenoBarennckas 6uonorus» 11 knacca — 1 yac B Henento, 34 gaca.

Kuaace | yeTBepTH Il verBepTh | |lIl yeTBepTh | IV YeTBEpTH I'on
11
J1aH 8 7 11 8 34
dbaxT
Kuaace KoJ1-Bo yacoB B HeeJ110 Kos1-Bo y4yeOHBIX Hegeb Bcero yacoB 3a yueOHbI# roa
11 knacc 1 gac 34 34
Ne HaumeHoBaHue pa3ieioB U TeM Conep:xxanue Kypca Koua-Bo XapakTepucruka ®opmbl opranuzanuu | OCHOBHBbIE
4acoB OCHOBHBIX BHU/I0B AesITeJIbHOCTH HaNpaBJIeHUs
Ayauto | Heayau IeATeILHOCTH yYALIMXCH BOCIIUTATEJILHOM
PHBIE | TOpHbIC AeATETbHOCTH
Paznen |. «O0mast uutosorus» (0uoJiorus Kjierku) -20u
1 Tema 1. BBeaenue B 0M0JI0THIO0 Hcnons3oBaHue 1 - VMeTh BBIAEIATL 00IIHe -rpymmnoBast I'paxaanckoe
KJICTKHU YBEITMYHUTEIBHBIX CYIIECTBEHHBIE TIPH3HAKH -paborta B mapax BOCITUTAHHE; .
npuOOpOB Mpu CTPOCHUS KIIETKH. -MH/MBH/yaJTbHAS JlyxoBHO-
1. 3agaun COBpeMEHHOMN IIUTOJIOTHH. U3y4EeHUH 00BEKTOB OOBSCHITH OCHOBHBIC OcymecTBIsIOTCS B HPaBCTBEHHOE
Kierounast Teopusi — 0CHOBHOM 3aKOH JKUBOU TIPUPOJIBL. M0JIOXKEHUS KJIETOYHOM YCTHOM, MUCbMEHHOH, BOCIIUTAHUE;
CTPOEHHUS XKUBBIX OPraHU3MOB YBenuuuTenbHbIe teopuu T. [1IBanHa, M. ¢dopmax. K Hum duznueckoe
NpUOOPHI: TYITBI Ineiinena. OTHOCSTCA: BOCIIUTaHUE,
py4Hasi, IITATHBHAS, Ymenue pabotaTs ¢ WH/MBUTyaJIbHBIH, bopmupoBaHue
Mukpockort. P. T'yk, A. 71a00paToOpHBIM IPYIIIOBOM U KYJBTYpbI
BaH JleBeHryk. 3acmyra o0opymoBaHUEM, (hpoHTaANBHBII onpoc ¢ 3[I0pOBBS U
OTEYECTBEHHBIX YBEJIMYUTETbHBIMU UCIIOJIb30BaHUEM HMOITUOHAITLHOTO
OMOJIOrOB B 3aIIUTE npudopamu. CpaBHUBATH KOHTPOJIBHBIX BOIIPOCOB U | OJIArOMOJIYYHS;
OCHOBHBIX TOJIOKEHHUI yBEJTUYEHHE JIyTbI 1 3aaHUH, COACPIKAIIUXCS | DKOJOTHIECKOE
KJIETOYHOU TEOPHH. Mukpockomna. CoOnronate B yu4eOHO-METOINYECKUX | BOCIIUTAHHE.
npaBuiia paboThl B HOCOOHUSIX U Lennoctn
KaOUHeTe. TUTaKTHYECKUX HAy4HOT'O
Marepuasax, TBOPUYECKUE | MO3HAHUS

U MPAKTUYICCKUC pa6OTBI,
HUCCIICA0BaHMus,




ITo3HakOMHTBCS C Ymenune paboTats C COOOIICHUS, TPOCKTHI. dusnueckoe
Tema 2. buojoruyeckas 1ab0PaTOPus | yasyayennem 71a0opaTopHBIM OT0 coOpaHue pa3IMYHBIX | BOCIIUTAHUE,
H NPaBUJIa PaOOTHI B Hell J1a00paTopuH, 000pyIOBaHUEM, TBOPYECKHUX, IPOCKTHBIX, | (hOpMUPOBAHHE
. 000pyIOBaHHEM . YBETUUNTEITbHBIMH UCCIIeIOBATENbCKUX KYJIbTYpHI
1.060pynoBanue OHOTOrHICCKOM O0cynuTh 3HAYUMOCTh npubopamu. CpaBHHBATh paboT yueHHKa, a TaKke | 3AOPOBBS U
nabopatopun OMOJIOTHYECKUX 3HAHHUH YBEJIUYCHUE JTyNbl U OIIMCaHUE OCHOBHBIX 3MOLMOHAIILHOTO
B IMOBCEHEBHOM JKU3HU mukpockorna. [Tomydats (hopM u HampaBieHU# ero | OIaromoIydus;
4eJoBeKa. 3HATh BUJBI HaBBIKH Pa0OTHI C y4eOHOM U TBOPUYECKOH Tpynosoe
71a00paToOpHOTO MHKPOCKOIIOM IIpU AKTUBHOCTHU: y4acTHE B BOCIIUTAHUE;
000pyIOBaHUs IS H3y4€HHH TOTOBBIX UCCIICIOBAHUSX Lennoctu
BBITIOJTHEHHUS MHUKpOIpEenapaTos. KOHKYpCax, HAY4YHOTO
nabopaTopHbIX paboT CoOnronaTh mpaBuia KOH(EpEeHLUSX. MO3HAHUS
Mo OMOIOTHH paboTHI B KaOWHETE,
oOparieHus ¢
n1abopaTopHbIM
000pyTI0BaHHEM
Tema 3. Memoowl uzyuenusn YerpoiicTBo CpaBHUBATh METO/IbI -TpyImmnoBas yxoBHo-
HCUBHIX OPZAHU3MOE. MUKPOCKOIIA. MIPUTOTOBJICHUSA -pa60Ta B Mmapax HpPaBCTBEHHOC
Yeenuuumensuvie npuéopui Metonsl n3y4eHHs MIPEeIapaToB «KUBAs -MHAUBHIYaIbHAS BOCIIUTAHUE;
JKUBBIX OOBEKTOB. KJIETKa» 1 OcymiecTBIAIOTCS B DcTeTnyeckoe
1. JIaGoparopHas paGora Ne 1 Hao0monenune «(UKCUPOBAHHBIH YCTHOM, TECTOBOM, BOCIIMTaHHE;
«Y CTPOIICTBO MUKPOCKOIIA 1 TPABHIIA (SMIUpPUYECKHI METO npenapar» . HasbiBath npaktudecko popmax. K | dusnueckoe
pa60T1,1 C HUMD. HO3HaHI/IH) — OIIMCaHHue IMPUYNHY IMOHNKCHUE HHUM OTHOCATCA: BOCIIMTAHUC,
2. MeTo1b! M3y 4eHNs] GHOIOTHIECKHX OHMOJIOTUYECKOTO BOJTHOT'O TIOTECHITHATIA WHJIUBUTy alIbHBIH, ¢dbopmupoBaHue
O0GLEKTOB 00BEKTa WK MpOoLiecca; pacTBopa, B KOTOPOM IpyNIIOBOM U KYJbTYpBI
3. MeTo/1bl IPUTOTOBIIEHUS 1 H3yUeHNs CpaBHeHnune — HaXOJIATCS KIETKH JIyKa (hpoHTAJIBHBIH OIpOC ¢ 3JI0POBBS U
IPENapaToB KMBas KIETKa» 1 HEO0XOIUMO TSI TOTO, Ymenune paboTats ¢ UCII0JIb30BaHUEM SMOIUOHAIIEHOTO
«(HKCHPOBaHHBIi1 perapaT YTOOBI HAUTH 71a00paToOpHBIM KOHTPOJIbHBIX BOIIPOCOB U | GJIArOMOJYYHS;
JlaGopartopHas padora Ne 2 3aKOHOMEPHOCTH — TO, 000pYyJOBaHHEM. 3a1aHui, comepxamuxcsi | IleHHOCTH
«IIpUrOTOBIICHNUE TpenapaTa KIeToK YTO SBJISIETCS OOIIUM CpaBHUBaTh yBEIHUEHHUE B y4€OHO-METOANYECKUX | HAYYHOTO
JUTSL Pa3HBIX SIBJICHUH; JTyTIbl 1 MUKPOCKOTIA. OCOOUSIX MO3HAHUS

COYHOM YelIyHt JIyKOBHUIIBI JIyKay
4.JlaGopaTopHas padora Ne 3
«[Tna3zmonu3 u enna3mMoin3 B KIeTKax
pacTeHuin.

IKCIEePpUMEHT —
CO3JIAI0TCS YCIIOBUS, B
TOYHOCTH
COOTBETCTBYIOIINE
HaOII0JaeMBIM, TIPU
3TOM BBISICHSIOTCS
CBOICTBa
OHMoIOrN4ecKuX
00BEKTOB;
¢buKcupyrorcs
KayeCTBEHHbIE U
KOJINYECTBCHHBIC

IMony4ath HaBBIKK PabOTHI
C MHUKPOCKOIIOM TIpH
HU3YUCHHU I'OTOBBIX
MHUKpOIpEenapaTos.
Cobrogath mpaBuia
paboThl B KaOWHETE,
oOpareHus ¢
71a0opaTopHBIM
obopyIoBaHUEM

JTUTaKTHYECKUX
Marepuanax,
JIUJIAKTUYECKUE TECTBI,
NpaKkTH4YeCKue padoThl,
UCCIIeI0OBaHus,
COOOIIEHUS], TPOEKTHI.
OT10 cobpanue
NPOCKTHBIX,
UCCIIeI0BATEIbCKUX
paboT y4eHHKa, ONTUCaHUE
(hopM U HarpaBIICHUH ero
y4e0HOW ¥ TBOPUYECKOM




XApPaAKTCPUCTUKHU.

AKTUBHOCTHU: Yy4aCTUC B

CriocoOmr WCCIICJIOBAHUSX
MIPUTOTOBJICHUS KOHKypcax,
BPEMEHHBIX KOH(EPEHIIUSX.
MUKpPOIIpEnapaToB.
MeTton okpacku
MperapaToB s
MHUKPOCKOITUPOBAHUS
[Tnazmonuz — 3710
OTJIEJICHHE TIPOTOILIACTa
(>kuBOE comepKUMoe
pacCTUTEIHHON KICTKH)
OT KJIETOYHOU CTEKH
pacTUTENIBHOM KIETKU
BCJICJICTBUE TIOTEPU
Bo/IbI. CTIOCOOBI
MIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpOIIpenapaToB.
Meron okpacku
MIperapaToB s
MHUKPOCKOITUPOBAHHUS.
Tema 4. Oowguit nnan cmpoenusn OcobenHOCTH HaseiBate 001m1IE€ WHIUBUY aJIbHBIH, dusnyeckoe
KIeMOK HCUGHIX OP2AHUIMOE OpTaHH3MOB Pa3HEIX MIPU3HAKHU (CBOHCTBA) TPYNIIOBOH 1 BOCTIMTaHNE,
apCTB XKHUBOU TIPUPOIBI JKUBOT'O OpraHu3Ma, ; OHTAJILHBIN OITPOC C OPMHUPOBaHUE
1.IIpokapHOTHI U 3YKapHOTHI Hap PHPOZL p >’ bp p (opmmp
N CTpYKTYpHBIC YacTH MIPOBOJIUTH CPAaBHEHHUE. UCIIOJIb30BaHUEM KYJIBTYPbI
2. YHUBEpCAIbHBIN XapaKTep CTPOCHUS
KIJIETKH: MeMOpaHa, Pa3nmnyatbe OCHOBHBIC 4aCcTH | KOHTPOJIBHBIX BOTIPOCOB H | 370POBBS U
MeMOpaHBI BCEX KIIETOK. .
SO, [IUTOTIIIA3MA C kietkn CpaBHHUBATH 3aJlaHui, COEPKAIIMXCS | IMOIMOHAIBHOTO
3. MeMOpaHHBIE OPTaHOUIBI KIIETKH
CTpocHUE 1 yHKIH OpraHOWIaMHU U 0COOCHHOCTH KJICTOK B yueOHO-METOJMYECKUX | OJaromnony4us;
' BKITFOUEHUSIMH. pacTeHHi U JKHBOTHBIX MOCOOHSX U DKOJIOTHIECKOE
4. HemeMOpaHHbIC OPraHOM/IbI KIICTKU
OTinunTensHbIC BrigensaTe v Ha3bIBaTH JTUTaKTHYECKUX BOCTIWTaHUE.
CTpOEHHE U PYHKINN
. OCOOCHHOCTH UX CYILIECTBCHHBIE MPU3HAKU MaTepuaax, Lennoctu
5. Snpo 3yKapuOTUYECKON KIICTKH U
HYKITCOHL TTPOKApHOT CTpoeHUs U (HyHKITUH CTPOCHHMSI OPTraHOUJIOB. JIUTaKTHUECKUE TECThI, HAy4YHOTO
y : MemOpaHHbIE 1 Paznmuyate opraHoubt TBOpPYECKHUE PaOOTHI, MTO3HAHUS
6. JlabopaTopHasi padora Ne 4
N HeMeMOpaHHbIE KJIETKU Ha PUCYHKE UCCIIC/IOBAHUS,
«CTpoeHue pacTUTEIEHOMN KIIETKN
OpraHOMUbI KJIETOK. yaeOHNKa. OOBICHITH COOOIIIEHHS. OTICAHNE
7. JlabopaTopHasi padora Ne 5 N
(hyHKITUH OTIETHHBIX (hopM u HarmpaBIeHUH €To
«OCcoOEHHOCTH CTPOCHHS KIETOK N N
OpPTraHOUJIOB B y4eOHOW U TBOPYECKOH
JyKapuOT U POKapuoT. CXOJCTBO U
JKU3HEACITEIbHOCTH AKTUBHOCTHU: y4acTHE B
paITHIMS . .
pPacTUTEILHON U JKUBOTHOM | KOHKypCax,
KIIETOK KOH(EPEHITUSX.
Tema 5. Aoepnviii annapam u KneTounslii (3kM3HEHHBIH) XapakTepru3oBaTh -TpyIInoBast I'paxnanckoe
HUKIT — 5TO TIEPHON 3HAYCHUE Pa3MHOKEHUS -pabora B mapax BOCIIUTaHUE,

PenpooyKuusa Kiemok




1. )KusHeHHBIN UK KIETKH.
Penpoayxmus knerok. MuTo3 — ero
OmoJorHYecKoe 3HaUCHHeE.

2. JJabopaTtopnasi padora Ne 6.
«Habmonenne (a3 MuTO3a B KIETKAX
pacTeHuin».

3. Meii03 — 0CHOBA F'€HOTHUITHYECKOM
WHIMBHTy aTbHOW, KOMOWHATHBHOMN
M3MeHYHBOCTH. bronormyaeckoe
3HaYEHHE MEN03a.

4. HapctBo I'pu6sl. JInmaitauky.
O01ee 3HaKOMCTBO.
JlabopaTopHas paGora Ne 7.
«CTpoeHnre CIoeBuIIa ABYX
MPEJCTaBUTENEH JTUIIATHUKOBY.

5. JIaGopaTopHnas paGora Ne 8.
«IIpuroroBienne MUKporpenapara
JPOKKEN U U3YUYEHHE €0 0]
MHUKPOCKOTIOM)

6. JJabopaTtopuasi padora Ne 9.

«BBIpaI]_II/IBaHI/IC IIJICCECHN U U3YUYCHUE €€

M0JT MUKPOCKOTIOM)
7. Obobmaronnii ceMuHap

Knerka — sanemMeHTapHasi reHeTHYeCKast 1
CTPYKTYpHO-(YHKLIHMOHAIbHAS €AMHULIA

JKHBOTO.

CYIIECTBOBAHUS KJIIETKH C
MOMEHTa 00pa3oBaHus
MyTEM JEICHUS
MAaTEPUHCKOH KJICTKH JI0
e€ COOCTBEHHOTO JCIICHHS
niu rudenu. Pemmukanus
JHK — Baxkneimuii stan
JKU3HH KIIETOK.
Pa3MHOXEHUE KIIETKH

My TéM JeneHuns — oodree
CBOCTBO KJIETOK
OIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX
opranusmoB. Kiierounoe
JICIICHNE y TIPOKAPHOT —
JIeJICHUE KJICTKH HaJIBOE.
Jenenue xneTku y
JYKapuoT.

MuTo3. ®a3sl MUTO3A.
JKu3HEHHBIN LMK KIIETKU:
uHTEepdaza, MUTO3.
Paznesnenue KIeTOYHOTO
COJIEP>KMMOTO Ha JIBE
JIOYCPHHUE KICTKH.
Meiio3 — nenenue
KIICTOK, B PE3yJIbTATE M3
OJTHOM JUIIJIOUIHOM
MaTEPUHCKOH KJICTKH
00pa3yroTcs 4eThipe
TarIONIHbIE IOUYepHUE
kineTku. [logroroska
KJIETKH K MEHO03y
MIPOUCXOUT B UHTEP(ha3y:
yasauBaetcs JJHK,
HakarnBaeTcs ATD,
CHHTE3HUPYIOTCS OeNKH
BepeTeHa JCTICHHS.
I'pu0BbI, MX CXOACTBO C
IyYKapUOTUICCKUMU
OpraHu3MaMu
JInmaiHUKK KaK 0coObIe
CUMOMOTHYECKIE
OpTraHU3MBI; UX
MHOTr000pa3ue 1 3HaYeHNe

KyeTku. OnpenensiTh
MIOHATHA «MEN03» U
«KJIETOYHBIA LIUKID».
DUKCUPOBATH PE3YJILTATHI
HaOIIOIEHUI,
(hopMyIHpPOBaTH BHIBOJBI.
Pa3nnuats sTanst
KJIETOYHOTO LIUKJIA.
XapaxkTepruzoBaTh
OpraHU3MEHHBIN YPOBEHb
OpraHM3ally KHUBOTO,
MIPOLIECCHI TIOJIOBOTO
Pa3MHOKEHUS.
IIpuBoauTH NpUMEPHI
OpraHU3MOB,
Pa3MHOKAOLINXCS
ITOJIOBBIM ITyTEM

HaBaTb onpenenenus
TE€pPMHHAM.

Briaensats u
XapaKkTepHu30BaTh
CYILIECTBEHHbIE MPU3HAKU
CTPOEHMSI K IPOLIECCOB
KU3HEAESITETbHOCTH
rpuOOB | TMIIAHHUKOB HA
KOHKPETHBIX ITPUMeEpax.
CpaBHUBATh CTPOEHUE
rpubOB CO CTPOCHHUEM
pacTeHui, >)KUBOTHBIX U
JUIIAaHHUKOB, JIENIaTh
BBIBOJIbI. XapaKTEPU30BaATh
3Ha4YeHUE TPUOOB U
JUIIAHHUKOB JUIsl IPUPOABI
u yenoBeka. OTMedatsb
OITACHOCTH SJOBHUTHIX
rpuboB 1 HEOOXOJUMOCTh
3HaHMs IpaBUII coopa
rpuOOB B IPHUPOIE

-MHAUBHIYaTbHAS
Ocy1iecTBIAIOTCS B
YCTHOM, TUCbMEHHOM,
TECTOBOM, NPAKTUYECKON
tdopmax. K Hum
OTHOCSATCSI:
MHMBUYaJIbHbIH,
IPYIIIOBOM U
(hpOHTAITBHEIH OIIPOC ¢
UCIIOJIb30BaHUEM
KOHTPOJIBHBIX BOIIPOCOB U
3aJlaHui, ColepKaINXCs
B yu4eOHO-METOAMYECKUX
MOCOOUAX U
JTUTaKTHYECKUX
MaTepHaax,
JUIAKTUYECKUE TECTHI,
TBOpYECKUE paboTHI,
HCCIIEIOBAHUS,
COOOIIEHUS, TPOCKTHI.
3T0 coOpaHue pa3TMIHbIX
TBOPYECKHUX, TPOEKTHBIX,
HCCIIEI0BATEIIbCKUX
paloT yUeHHKa, a TAKKe
OTIMCaHNE OCHOBHBIX
(hopM u HarpaBIeHUH ero
y4eOHOW U TBOPYECKOI
AaKTUBHOCTHU: y4acTHE B
MCCIIEJIOBAHUSX
KOHKYpCax,
KOH(EpEHIUSIX.

DCTETUYECKOE
BOCITUTaHUE;
duzngeckoe
BOCITUTaHUE,
¢dopmupoBaHue
KYJBbTYPbI
3I0POBBS U
SMOI[HOHAIILHOTO
OIaromnoxyJus;
DKOJOrHIeCcKOe
BOCITUTaHUE.
Ilennoctu
HAy4JHOTO
IIO3HAHUA

Pa3nen |l. CpaBuuTeibHasSI (3BOJIIONMOHHAS) THCTOJIOTHS — YYeHHE 0 TKAHAX MHOTOKJIETOYHBIX OPraHu3MoB — 14 y,




Tema 6. Tkanu pacmenuit u OmnpenencHue TKaHU. 7 7 Omnpenensith HOHSITHE -rpymmoBast I'paxkmanckoe
). - .
MCUGCOMHBIX KﬂaCC?(bHKaHHH <<TKZHB> Xapaktepu3oBaTh paboTa B rmapax BOCIIUTaHUE,
1 06 TKaHEeH. OCOOCHHOCTH CTPOCHIA 1 -MHIUBUTyaJIbHAS [TatproTnueckoe
. [lonstre «txampy. OOmIEe TTpoHcx oK ICHHC (GyHKIMY TKaHeN pacTeHui 1 OCyIIECTBISTIOTCS B BOCHUTAHIE:
3HAKOMCTBO C TKaHSMHU PACTCHUN U . JKUBOTHBIX. Y CTAHABJINBATH o o ’
TKaHEW B DBOJIIOIIUU YCTHOH, MUCbMEHHOM, JyxoBHO-
JKMBOTHBIX BIAMMOCBASE CTPOCHHA TECTOBOM, MPAKTUYECKOU
2. llokpoBHas TKaHb PACTCHUIA MHOTOIIICTOHHEIX ¥ (DYHKIIHi TKAHCH. i< P HpaBCTBeHH(.)e
0 BSICHATH 3HAUCHHE TKaHEH : 2
JaGoparopmas pagora No 10, JKUBOTHBIX  Pa3sBHTHE 06 thopmax 'HI/IM BOCTIITaHWE
«TypPropHOE COCTOSHHE KIICTOK» TKaHe! B Tporiecce B JKU3HU PaCTEHUs ¥ KH3HH OTHOCSITCA: DCTETHYECKOE
3 HpOBOI{HHIaH TKAHb paCTeHI/Iﬁ WHAUBUAYAJIBHOTO SKUBOTHOTO. YCTaHABINBATh WHAWBUAYAJIbHBIN, BOCIIMTAHUC,
4' MexaHmuecKkas TKAHE DaCTeHMi pa3BUTHUS OpTaHU3Ma B3aUMOCBSA3b CTPOCHUS TPYIIOBOH U duzudeckoe
' p . onrorenese). Typro OpraHoB U CUCTEM OPraHoOB. OHTAJILHBIHN OIPOC C BOCIUTAHUE,
5. ObpazoBarenpHas TKaHb paCTEHUH
' — HanpspKEHHOS O6obmare 1 HCIIOJIb30BAHUEM ¢dopmupoBaHue
6. JlabopaTtopHas padora Ne 11
: partop p &Ll COCTOSHHE KISTOYHOM CHCTEMATH3NPOBATE 3HAHN KOHTPOJIbHBIX BOIIPOCOB U | KYJBTYPBI
«TxaHu pacTUTENEHOTO OPTaHU3MaY 110 TeMe, J1e1aTh BLIBOIBL. .
7 DIHTeNHANbHAS TKAHD HKHEOTHEX 000iouku. OH 3aBUCUT o 3aJaHUl, CONEPKALIUXCS | 3I0POBhSI U
. TBCYATh HA UTOT'OBBIC
OT COJICPIKaHUs BOJIbI B B yu4eOHO-METOJMYECKUX | 3MOIHOHAILHOIO
JlaGopaTopHasi paGora Ne 12. ercax. B Arei BOITPOCHI TEMBI, BBITTOJTHATE HOCOBMX 1 61ar0m0
KIIeTKaX. Bunmbl Tkanei TIAT OTIOTY WS
«MeToasl HUTOJIOTMYECKOIO aHAJIN3a . A 3aganus. CobmonaTh IpaBuia T YA,
HOJIOCTH PTa» Yy pacTeHHH: OCHOBHAS, paboThI B KaOUHETe, AUJAKTHICCKUX pynoBoe
s o0opalICHuA C J1a00paTOPHBIM > 5
8. CoenuHUTENbHAS TKAHb )KUBOTHBIX TIOKpOBHAA op Gopartop Marepnanax BOCHHUTAHHC
9. MEIIEYHbIE TKAHH KHBOTHBIX MpoBOJSIIAL, 000pyI0BaHKEM. MUIAKTUYICCKUAC TECTHI, DKOJIOTHYECKOe
: MeXaHU4IecKas uxX TBOpPYECKUE PaOOTHI, BOCTIMITaHUE.
JlaGopaTopHas paGora Ne 13
L T CTpOeHHUE U PYHKIIUH. WCCIIEIOBAHNS, Lennoctu
«VI3yueHre MBIIIIEYHON TKaHW :
10. Hepahas Tkams Bunel Tkanel y COOOIIEHUS, TPOSKTHI. HAy4YHOTO
11' Jaboparophas padota Ne 14 JKUBOTHBIX: DT0 cobpaHue pa3IMYHBIX | MO3HAHUS
' o OnurennaibHas, TBOPYECKUX, IPOCKTHBIX,
«TxaHu KUBOTHOTO OPTaHU3Ma»
COCIMHUTEIIbHAS, HCCIIC/IOBATEILCKIX
12. T'ucroreHes u opraHoreHes
MBIIIEYHAS, HEPBHAS UX paboT y4eHuka,
HOSBOMOTHPIX JKUBOTHBIX. CTpoeHUe U PYHKIUN OTIMCaHNE OCHOBHBIX
13. O6o0maronuii ceMuHap P YHIIUH. N
I'ucro- u opranorexes - (hopM U HarnpaBJICHUH €ro
TkaHb — COBOKYITHOCTB KJIETOK, N N
MpoIecc 00pa3oBaHuUs y4eOHOM U TBOPUECKOM
BBITIOTHSFOIIUX OHY (DYHKITHIO
KOMIUIEKCA OCEBBIX AKTUBHOCTHU: y4acTHE B
14. UtoroBoe 3aHsATHE. 3alUTa MTPOEKTA
OpraHoB. WCCIICJTIOBAHUSX
KOH(EPEHIUSIX.
Hroro 17 17




TemaTuyeckoe MIIAaHMPOBaAHUE

Tema 3ansaTus

Ne Jara
NpoBeieHus
mian | ¢gakr

IKoJ1- BO 4yacoB

OCHOBHBbIE 3JIEMEHTBI
cojiep KaHUsI

ueJIeBaﬂ YCTaHOBKA
3aHATHHA

HUcnoan3oBanue
o0opynoBaHust

OcHOBHEBIE BHU/BI J1€ATCJIBbHOCTH
06yqammnxcn Ha BHECYPOYHOM 3aHATHH

Paznen |. O6mas nuronorust (0nosorust kierkn) — 20 4.

Tema 1. Beeoenue ¢ ouonozuro knemku (1 u)

1

04.09

BBoanbIi
HHCTPYKTaX IO
TEXHUKE
0e30ImacHOCTH
3agaun
COBpPEMEHHOM
LIMTOJIOTUH.
Knerounas teopust
— OCHOBHOM 3aKOH
CTPOCHUS )KUBBIX
OpraHUu3MOB.

1

HUcnons3oBanue
YBEINIHATETBHBIX
puOOPOB IpH
U3y4EeHUH 00HEKTOB
JKUBOM MIPUPOJBIL.
YBennauTenbpHbIe
TIPUOOPHI: TYIIBI
pyuHasi, IITaTUBHA,
mukpockor. P. T'yk, A.
BaH JIeBeHryK. 3aciyra
OTEYEeCTBEHHBIX
OHOIIOTOB B 3aIIIUTE
OCHOBHBIX IOJIOKEHUN
KJICTOYHOU TEOPHU.

OOBSICHATD Ha3HAYCHNE
YBEIUYUTENBHBIX
npudopos. Paznugars
PYYHYIO U LITaTUBHYIO
JIyTIbl, 3HATh BETHYNHY
MOJIy4aeMOro € X
MOMOIIBIO YBEITHUYEHHUS.

HoyTt6yx, npoekrop,
MHKPOCKOII, py9IHas 1
IITaTHBHAA JIyTIa.

YMeTb BBIICTATH OOLIHE CYIIECTBEHHbIE
NPU3HAKY CTPOCHHS KIeTKH. OOBICHITh
OCHOBHBIE MIOJIOXKEHHS KIIETOYHOU Teopun T.
[lIBanna, M. IlIneitnena.

Ymenue paboTath ¢ 1a00paTOPHEIM
000pyI0BaHHEM, YBEITUIUTSIEHEIMH
npubopamu. CpaBHUBATH YBEIMYCHHUE Ty IIbI
1 MuKpockona. Co0noaath npaBuia
paboTHI B KaOMHETE.

Tema 2. Buonozuueckan navopamopus u npasuia pavomot ¢ neii (1 u).

2

11.09

[lepBuunbIi
HHCTPYKTaX IO
TEXHHUKE
0e30IacHOCTH

ObopynoBanue
OHOJIOTMYECKOM
nabopaTopun

1

[To3HakOMUTBCS C
Ha3HAYCHUECM
nabopaTopuH,
000pyIOBaHUEM .
OO0cynuTh 3HAYNMOCTD
OHMOIIOTUYECKUX
3HaHUH B
MOBCEIHEBHOMN KU3HU
YenoBeKa. 3HaTh BUIBI
1a60paTOPHOTO
000pyI0BaHHS JJIS
BBITTOJTHEHHSI
71a00paTOpHEIX paboT
o OMOJIOTHH

OOBsACHITH HA3HAYCHHE
mab0paTOPHOTO
o0opynoBaHus, YUSHHUK
JIOJDKEH 3HATh:
[IpaBuia TeXHUKH
0€3011acHOCTH B
OHMOJIOTHIECKOH
nabopaTopum.

yMeTh: 00pamaTses ¢
nabopaTOPHBIM
000pyI0BaHUEM.

Hudposas nabopaTtopust
ydeHH4ecKas , quppoBoit
JATIAK TEMIIEPATYPBI,
MUKPOCKOTIHI,
MUKpOTIpENapaThl

Ymenue paboTath ¢ 1ab0paTOPHBIM
000pyI0BaHHEM, YBEIHIUTEIbHBIMU
npubopamu. CpaBHHBATh YBEIHYCHHE JYIIBI
1 MHUKpockora. [Toyry4aTs HaBBIKM pabOTHI ¢
MHKPOCKOIIOM TIPH H3yYSHHUH TOTOBBIX
MuKporpenaparos. Co0oaars npasuia
paboThI B KabuHETE, 00paIeHuns C
nabopaTopHBIM 000PYI0BaHHUEM




Tema 3. MemoOwt uzyuenus yHcugvix op2anumos. Yeenruuumenwvuvie npuoopul (4 u).

OHOJIOTHYECKUX
00BEKTOB

JKUBBIX OOBEKTOB.
Haoawonenue
(aMImpHrIecKuii METOT
MO3HAHUS) —
oInucaHue
OHMOIIOTHIECKOTO
00BEKTa WK TIPOLecca;
CpaBHeHne —
HEOOXOIUMO JJIS TOTO,
YTOOBI HAUTH
3aKOHOMEPHOCTH —
TO, UTO SIBISCTCS
00IIMM JIJIs pa3HBIX
SIBJICHHMI;
JKCHepUMEeHT —
CO3/1aI0TCS YCIIOBHSA, B
TOYHOCTH
COOTBETCTBYIOIITHE
HaOJIroaeMbIM, IPU
3TOM BBISICHSIIOTCS
CBONCTBa
OHOJIOTHYECKHX
0OBEKTOB;
(ukcupyroTcs
Ka4yeCTBEHHbIC U
KOJIMYECTBEHHBIE
XapaKTEePUCTUKH.

METOJIOB, IPUMEHSIEMBIX B
OUOJIOTHH, 3HAKOMCTBO C
pubOpaMu u

HWHCTPYMEHTaMH, KOTOpbIE

HCTIONB3YIOTCS MPU
OMOJIOTHYECKHUX
HCCIIEI0OBAHMAX, TPaBIIa
110 TEXHHUKE 0E€30IIaCHOCTH
B OMOJIOrMYECKOM
kabunere. PacimpuTs
MIPEICTaBIEHHE YIAIINXCS
0 METoaax I/IS}"ICHI/IH
IIPUPOJIBI.

KOMILIEKT repOapuen
JIEMOHCTpPAIMOHHBIH,
IUQPPOBOH TATUUK
TeMIIepaTyphI

3 18.09 JlaGopaTopnas 1 TTo3nakomMurcs ¢ Ha ocnose 3Hanus OnTryeckmii MUKpockor, | M3ydaTh ycTpoHCTBO MHKPOCKOTIA 1
padora Ne 1 YCTPOICTBOM YCTPONCTBA CBETOBOT'O IIpeMETHBIE CTEKa, co0JroiaTh NpaBmiIa padoTHI ¢
«Y CTPOICTBO ONITHYECKOTO MHUKPOCKOIIa OCBOUTH MOKPOBHBIE CTEKJIA. MHKDPOCKOTIOM.
MHUKPOCKOIIa MHKPOCKOTIA: L?I&)%I?I](onnpom}[m "
npasuiia paboThI ¢ [tarus, TyOyC, NPHOTOBEHUs
HHAMD. OKYJISIP, 00BEKTHUB BpPEMEHHBIX IIPENapaToB
peBOJIbBEpHOE
YCTPOMICTBO, IPU3MBbI
KOHJICHCOD,
(hoKycHpOBOIHBIH
MEXaHU3M,
MpeAMETHBIN CTOIUK
32)KHMBIL,CHCTEMA
OCBEILEHHUS
4 25.09 Metoapt uzydenns | 1 MeTomp! n3ydeHus W3y4yeHne 0CHOBHBIX HoyTt6yk, mpoekrtop, OOBSICHATD HAa3HAYCHHE METOJIOB

HCCIIE0BAHUS B OHOJIOIUY.
XapakTepu30BaTh U CPABHUBATH METO/IbI
MEXIy COOOH.

[IpuUBOAUTE IPUMEPHI: TPAKTHIECKOTO
NPUMEHEHHUS METOJIOB H3yUYCHHS
OMOJIOTHYECKUX 00BEKTOB




5 02.10 Mertonsl 1 Crioco0sI W3ydeHne 0OCHOBHBIX MPEIMETHBIC CTEKA, CpaBHHMBATH METO/IBI IPUTOTOBIICHHS
MIPUTOTOBJIEHUS U MPUTOTOBJICHUA METOAO0B ITPUT'OTOBJICHU L TIOKPOBHBIE CTEKIIA, NpenapaToB «KUBask KIETKa» U
H3yueHHs BPEMEHHBIX TpeIapaTos k1Bt TIpeliapoBabHas ulia, «(pHUKCHpOBaHHKI TIpenapar» . YMeHue
IpernapaToB MHKPOTIPEIapaTos. KnCTKaY I o CMIHIICT, ITHIICTKA, PacTBOp paboTats ¢ 1a00pPaTOPHEIM 000PYIOBAHHUEM.
MeTox OKpacKku «(UKCUPOBAHHBIH Hoza, TMCTUIUINPOBaHHAS
«OKUBas KJIETKa» U HperapaTos s npenapam BOJa, (PHIBTPOBATLHAS CpaBHUBATH yBEIUYCHUE JIYTIBl H
(((bI/IKCI/IpOBaHHHﬁ MHKPOCKOITHPOBAHHSI. 6yMara’ MUKPOCKOTI, MHUKPOCKOTIIa. Honyanb HaBBIKH paGOTLI C
npenapar» COYHBIC YCIIYH JIyKa. MHKPOCKOIIOM TIPH M3Y4YE€HHH T'OTOBBIX
JlaGopaTopHasi MuKpornpenaparos. CobaroaTh npaBuia
pa6ora Ne 2 paboThI B KabWHETE, 0OpaIIeHNUS C
«IIpurorosnenue nabopaTOpHBIM 000PYIOBaHIEM
npenapara KiIeToK
COYHOH Yelryu
JIYKOBHLIBI JTyKa»
6 09.10 JlaGopaTopHas 1 [Tnazmonu3 — 3to JlaGopaTopHoe n3ydeHue | IPEIMETHEIE CTEKA, Cobutoaath mmpaBuiia padoThl B KaOWHETe,
paGora Ne 3 OTJIEJICHHE npotiecca miazMonusa Ha | MOKPOBHBIC CTEKIIA, oOpareHus ¢ 1a00paTOPHBIM
«Ilnasmonus n npoToriacTa ()K1Boe npuMepe pacTuTebHpx | HPCHApoBaTIbHAL HIIA, o6opyioBanueM. OOBACHATE MEXaHH3M
JICTLIA3MOITHS B COZIEPKUMOE KJIETOK KOKMIIbI JIyKa, TMHLICT, TIMTICTKA, PACTBOP oTAeneHus nportomiacta. Ha3piBaTh
KJIEeTKaX . ftoma, pacteop NaCl,
paCTeHHﬁ». paCTUTCIIbHON KJ'IeTKI/I) TIO3BOJIACT UBYUUTH JIMCTHJUTHPOBAHHAs BOJIA, MPpUYUHY HOHUKCHUC BOAHOTO NOTECHIIHAIa

OT KJICTOYHOM CTEKH
pacTUTENBHOM KIETKU

BCJICJICTBHE TIOTCPH
BOJIBL.

OCHOBHBIE CBOMCTBA
KJICTOYHOM MeMOpaHBl, a
TaKKe MPOBECTU
CPaBHUTEIbHBIN aHAIN3
MEKIY KICTKaMU
pacTeHUi U KUBOTHBIX.

¢ueTpoBaNbHAS Oymara,
MHKPOCKOII, COYHbIE

YelIyH JTyKa.

pacTBopa, B KOTOPOM HaXOMSTCS KIETKU
nyka. HaGmrogaTe 1 onuckIBaTh II1a3MOJIH3

U ACTIIIa3MOJIN3 B KJIETKaX paCTeHI/Iﬁ

Tema 4. Oowguii nnan cmpoenus Kiemox

scuewlx opzanuzmos (1 )

7 16.10 ITpokapuoTs 1 1 OcobeHHOCTH Pa3HooOpa3zue popm HOYTOYK, MUKPOCKOTI, HasbiBaTb 0011Me TpHU3HAKH (CBOMCTBA)
9YKapHUOThI OpPraHM3MOB Pa3HBIX OpraHU3MOB: TrOTOBBIC MUKpOIIPENapaThl | KMBOI'O OpraHu3ma,
LapCTB JKUBOI OJTHOKJICTOYHbIE, C KJIETKaMH siiep XapaKTepU30BaTh CBOMCTBA KHUBOTO
HPUPOJIBI MHOTOKJIETOYHBIE 1 pa3IMUHbIX LAPCTB )KUBOW | opraHu3Ma (Ha KOHKPETHBIX IpHMepax);
HEKJICTOYHBIE. TIPUPOJIBI NPOBOJINTH CPaBHEHHE
8 |2310 YHuuBepcanbHbli 1 | Mem6pana: Xumuueckuil cocras HOYyTOYK, paboTa ¢ PaznuuaTh OCHOBHBIE YaCTH KJIETKH.
XapaKTep CTpOCHHA COBpEMEHHast MOJIeNb MeMOpaHBbI MuKpodoTorpadusiMu Ha3zbiBaTh 11 OOBSICHATE CYIIECTBEHHBIE
MEMOPAHE! BCeX CTPOEHUS KJIIETOYHOMI HanmemOpanHbIit KJIETOYHBIX OPTaHOUIOB, NPU3HAKK U QYHKIUH KIETOYHOU
IUICTOK. MeMOpaHEbI. KOMIIIEKC TabnuamMn MeMOpaHbl. CpaBHUBATH OCOOCHHOCTH
LluTockener KiIeTok — CaoiicTBa MeMOpaH CTpOEHUS MEeMOPaHbI KJIETOK PACTCHUN U
€ro KOMITOHEHTHI 1 @OyHKINH KIETOYHBIX KMBOTHBIX, TPUOOB, OAKTEPHH.
(YHKIIMH B pa3HBIX MeMOpaH
THUIIaX KJIETOK.
9 13.11 Memb6panHbIE 1 Onpomnasmarndeckas | CrpoeHue u QyHKIUH HOYTOYK, paboTa c Pa3znuuaTh OCHOBHBIE YaCTH KJIETKH.
OpPraHOHJbI KIIETKI ceTb. KoMmeke MeMOpaHHBIX MHUKpodoTorpadusiMu Has3bIBaTh 11 OOBACHATH CyILIECTBEHHBIE
CTpPOCHHC 1 Tonpmxu. JInzocombl OpraHoOMJI0B KJIETOYHBIX OPTaHOMJIOB, MIPU3HAKK BCeX yacTel kieTku. CpaBHUBATH
R MuroxoHpun. TabnuamMu 0COOCHHOCTH KJIETOK PACTEeHUH U dKUBOTHBIX
Kpucrel. ITnactuast: Bbiaenars u Ha3bIBaTh CYLIECTBEHHbBIE
JIUKOTIIACTBI, NPU3HAKK CTPOCHUsI OPraHou0B. Pazinndarh




XJIOPOILIACTHI,
xpomornactel. ['paHsl.
Kiierounslii uentp.

OpraHoOUBI KIETKH Ha pUCYHKE YIeOHUKA.
OOBACHATD PYHKINU OTIESIBHBIX
OpPraHOUOB B )KU3HEEATENbHOCTH
PacTUTENLHOMN U JKUBOTHOM KJIETOK

10 | 20.11 HememOpannsie Pubocomsl. Crpoenue 1 GyHKIMN HOYTOYK, paboTa c Pa3znnuaTh OCHOBHBIE YaCTH KJIETKU.
OPraHOMJIBI KIICTKH MukpoTtpyOoUKH. HeMeMOpaHHbIX MUKpodoTorpadpusiMu HasbiBaTh 1 00BSCHATH CyIIECTBEHHBIE
CTPOCHHC 1 Henrtpuonu. Bepereno | opraHonmoB KJIETOYHBIX OPTaHOMIOB, NPU3HAKK BcexX yacTed kieTkn. CpaBHUBATH
R nenenusi. PecHnukn. TabnuuamMu 0COOEHHOCTH KJIETOK PACTEHUH U dKHUBOTHBIX
Kryruku. Knerounsie BbiiensTh U Ha3bIBaTh CYIIECTBEHHbIC
BKJTFOUCHUS MIPU3HAKY CTPOCHNUS OPraHoON0B. Paznndars
OpTaHOM/IbI KJIETKH Ha PUCYHKE yUeOHHKA.
OOBACHATD QYHKIIMH OTAEITHHBIX
OPTaHOMJIOB B KU3HEAEATCILHOCTH
pacTUTENLHOMN U JKUBOTHOM KJIETOK
11 | 2711 Snpo Crpoenue u 3Hauenue | Slapo, ero crpoeHue u HOYTOYK, paboTa ¢ PasnuuaTh OCHOBHBIE YaCTH KIIETKH.
9YKapHOTHYECKOH anpa. [lonsitue o (YHKIMH B KIIETKE. MHUKpodoTorpadusIMu Ha3bIBaTh 11 OOBSICHATE CyIECTBEHHBIE
KJIETKU ¥ HYKJICOH]] xpomartute. CTpyKTypa KJIETOYHBIX OPTaHOMIOB, MIPU3HAKK ¥ QyHKIUH sApa U HyKJICOTHIA
MIPOKAPHOT. XPOMOCOM. S pBIIIKO TabnuamMn knetkn. CpaBHUBAaTh OCOOEHHOCTH KJICTOK
— €ro CTPOCHUE U MIPOKApHOT U dyKapuoT. Paznn4ars
(hyHKIHN. OpraHOM/IbI KJIETKH HA PUCYHKE YUCOHUKA.
12 | 04.12 JlabopaTopHas CTpyKTypHbIE 4acTH Uzyuuts QyHKIUH MHKPOCKOII, TOTOBBIE PaznnyaTh OCHOBHBIE YaCTH KIIETKH.
padora Ne 4 KJIeTKU: MeMOpaHa, OPraHoOMIOB KIIETOK, MUKPOIIpEnaparsl ¢ Ha3biBaTh 1 OOBSCHATH CyLIECTBEHHBIE
«Ctpoenue SIpO, HUTOILIa3Ma C BBISIBUTH UX pacTUTENbHBIMU NPU3HAKK BceX yacTed kieTkn. CpaBHUBATH
PacTUTETLHON OpraHouaMu U OTJINYNTEIIbHBIC KJeTKaMmu, phororpaduun 0COOCHHOCTH KJIETOK PAaCTEeHUH U dKUBOTHBIX
KJIIETKN» BKJTFOUCHUSIMH. 0COOCHHOCTH. yueOHHUKa BbiniensaTh ¥ Ha3bIBaTh CyIIECTBEHHbIE
OTnnuuTensHbIe TIPU3HAKK CTPOCHUS OpraHonoB. Pasnuare
0COOCHHOCTH UX OPTaHOM/IbI KJIETKH Ha PUCYHKE yUeOHHKa.
CTpocHUS U QyHKIIH OOBACHATH (DYHKIIHU OTACTHHBIX
OPTaHOM/IOB B )KU3HEIESITEIILHOCTH
pacTUTENbHOMN U JKUBOTHOM KJIETOK
13 | 11.12 JlaGopaTopHas O6o00611eHne paHee W3yunts MHOroOOpa3ue | MHKPOCKOII, TOTOBbBIE OnpenemnsaTs OTIIMYUTENbHBIC TPU3HAKU
pabora Ne 5 H3Y4EHHOI O KJIIETOK 2yKapHOT U MHUKpOIIpenaparsl KJIIETOK IIPOKapUOT U dyKapuoT. [IpuBonuts
«Ocobennoctn Marepuaa. BBIIBUTH 0COOEHHOCTh IIPUMEPHI OPTaHU3MOB MIPOKAPUOT U
g;iggigi EﬂeTOK MHoroo0pasue THIIOB UX CTPOCHUSI Pa3HbIX 9yKapuoT. XapaKTepu30BaTh CYIIECTBEHHbIE
TPOKAPHOT. KJIETOK: LIapCTB MIPU3HAKH KHU3HEIEATEIBHOCTH
CxoJcTBO U CBOOOTHOXXHBYIITHE U CBOOO/IHOXKMBYIIEH KIETKH U KJIETKH,
pasIuuus» o0pa3zyrolye TKaHH, BXOAAIIEH B cocTaB TKaHU. HazpiBaTh nMeHa

MIPOKAPHUOTHI,
3yKapuoTsl. Poib
yqéHBIX B U3Y4YCHUU
KJIETKHU.

yU€HBIX, HOJIOKUBILIMX HAYAIIO H3Y4YECHHIO
ki1eTku. CpaBHHBAThH CTPOCHHE
PaCTHUTENIbHBIX U )KUBOTHBIX KIIETOK.
@dukcupoBaTh pe3ynbTaThHl HAOIIOICHUH 1
JenaTh BIBOABI. CoOII0AaTh mpasmia
paboTHI B KaOMHETE, 0OpaICHHS C
71a00paTOPHBIM 000PYIOBaHUEM




Tema 5. Aoepnviit annapam u penpooykyus Kiemok (7 u).

14

18.12

JKu3HEeHHBIN UK
KJIETKH.
Pemponyxkuus
KJIETOK.

MuTo3 — ero
OHOJIOTHYECKOE
3HAYCHHE.

Kietounsri
(KM3HEHHBIN ) UK —
3TO MEPUOJT
CYIIIECTBOBAHUS
KJIETKM C MOMEHTA
00pa3oBaHU IMyTEM
JICTICHUSI MATCPUHCKON
KJIETKHU J10 €€
COOCTBEHHOT'O JEJICHHS
HJIM THOEIIH.
Permuukanus JJHK —
Ba)KHEHIIIUH dTaIl
JKM3HH KJIETOK.
PasmHoxeHMe KIIeTKA
MIyTEM ACIICHHS —
o011ee CBOMCTBO
KJIETOK
OJHOKJIETOYHBIX U
MHOT'OKJIETOYHEIX
OpraHU3MOB.
Knerounoe nenenue y
MPOKApUOT — JICTICHUE
KJIETKHM HaJBOE.
Jlenenne KIeTKa y
JYKapHOT.

Murto3. ®a3el MUTO3A.
JKU3HEHHBIN [TUKIT
KJICTKH: HHTepdasa,
MuTO3. Pa3nenenue
KJIETOYHOTO
COJICPXKIMOTO Ha JIBe
JIOUYEpHHE KIETKH.

KieTounslii 1iuKI:
MIOCTMUTOTHUYECKUI
(mpecuHTETHYECKUI),
CUHTETHYECKUU.

Tpu nepuona
COCTABIISAIOT HHTEp a3y -
MTOJITOTOBKY K JICIICHUIO
KIICTKH.
IIpecunrernueckuit
(mocTMuTOTHUYECKUIT)
nepuon G - 2n2c
HutencuBHO
00pasyroTcs puOOCOMEI,
cuntesupyercsi ATO u
Bce Buasl PHK,
(hepMeHTHI, KIIeTKa
pacrer.

CUHTeTHYECKUI Tepro
S-2n4c dnutcst 6-10 u.
- yneoenue JIHK, k
KOHITy CHHTETUYECKOTO
IeproIa Kakaas
XpOMOCOMa COCTOUT U3
JIBYX XpOMAaTHII,
CHUHTE3UPYIOTCS
CTPYKTYpPHBIC OCTIKU
JHK - rucronsi.
IToctcuHTEeTHYECKUIA
(mpemMuTOTHYECKHUIA)
nepuon Gz - 2n4c,
UIATCA 2-6 9acoB. DTO
BpeMs KJIeTKa TPaTUT Ha
MOATOTOBKY K
MOCIIEAYIOLEMY
IIpoLEecCy - AEIEHUI0
KJIETKH, CUHTE3UPYIOTCS
oenxku u AT,
YABaMBAIOTCS
LEHTPHOJIH, JACITSATCS
MHTOXOHJIPUU U
XJIOPOTLTACTHI.

HOYTOYK, paboTa ¢
MHUKpooTorpadusIMu
KJICTOYHOTO IHKJIa

XapakTepu30BaTh 3HAUCHUE PA3MHOKECHUS
kieTkn. CpaBHUBATH JIEJICHHUE KICTKH
MIPOKAPHOT M 3YKapHOT, AEIaTh BEIBOJIBI HA
OCHOBe cpaBHEHUs. ONpenernsTh OHATHS
«MHUTO3» U (KJICTOYHBIH IIHKI.
OUKCUPOBATH PE3YIBTATH HAOIIOICHNUH,
(hopMyJIMPOBATH BHIBOJIBL.

Pa3nnuaTh 3Tanel KJIETOYHOTO IUKIIA.
XapakTepu30BaTh OPraHU3MEHHBIH YPOBEHb
OpraHU3al1U KHUBOTO, IPOLECCH OECI0IOr0
U TI0JIOBOTO Pa3MHOKEHUS, CPAaBHUBAIOT UX.
IIpuBonUTE IpUMEPHI OPraHU3MOB,
Pa3MHOKAFOLIUXCS TIOJIOBBIM U OECIIOIBIM
IyTeM

JlaBaTh onpeneneHusl TepPMHUHAM.
AHanM3UpoBaTh COAEPKAHUC
JEMOHCTPAMOHHBIX MaTEPHAJIOB




15 | 25.12 JlabopaTopHas IIpodasa MByuuTh )XU3HEHHBII MpeIMEeTHbIE CTEKa, Cobumtoath mpaBuiia paboThl B KAOWHETE,
padota Ne 6. Meradasa LUK COMaTHIECKOM TperapoBalbHBIE CTEKIIA, o6paleHus ¢ 1aboPaTOPHBIM
«Habmronexnne da3s Anadaza KJICTKH Ha IIPUMEpe mpenapoBaibHasl Uria, 06opyioBaHeM. OGBACHATH MEXaHH3M
MHTO33 B KJICTKAX Tenobasa JETSIIUXCS KIETOK MTUHIIET, CIUPTOBKA, PACTIDE/ICTICHHS HACIEICTBEHEOTO
pacTeHuin. KOpEIIKa JYKa , U3YYUTh | CIHYKH, ITUIETKA,

HOBEICHHE XPOMOCOM BO | METHIICHOBBIN CHHUIA, MaTepualia MEX1y ABYMs I09EPHUMA
Bpems (a3 MuTo3a. dunbTpoBanbHas Gymara, | KICTKamu y sykapuoT. Haseisath n
MHKPOCKOTI, XapaKTepu30BaTh CTAUN KIETOYHOTO
MPOPOIICHHBIE CEMEHA UTH | 1kia. HaOmroaaTs U ONMUCHIBATH
JIyKOBHIIBI C KOPCIIKAMH. NEJIAIIUECS KIIETKH 110 TOTOBBIM
MHUKpOIIpenapaTam.

16 | 15.01 IMoBTOpHSII Meiioz — 3to crocob Meiio3 BKIIIO4aeT 1Ba HOYTOYK, pabora ¢ XapakTepu30BaTh 3HAUCHUE PA3SMHOKECHUS
HHCTPYKTaX IO JIeIIeHUs KIIETOK, B CICYIOIHNX ApYT 3a MHKpOdoTOrpaduaMu kieTkd. OTnpesessTh NOHATH «MeH03)» 1
TCXHUKE pesynbTare kotoporo | APYI'OM JACICHHA. KICTOYHOTO Itkia «KJIETOUHBIH UK. DUKCHPOBATH
0€30aCHOCTH. . .| (meiio3 \(I\) meiio3 11). o

U3 OJIHOH JIMIUIOIHOM | 1 pe3ynbTaThl HAOMIOIeHH, POPMYyITHPOBATH
. XJ0€ JeJICHUE
Meiio3 — ocHOBA MaTEPUHCKOH KIICTKH BKJTIOHAET YeThipe hasbl. BEBIBOJIBL.
FeHOTHITNYECKOM 00pa3yroTcst 4eThIpe Tpodasa PasmiuaTh STanbl KIETOYHOTO MUKIIA.
HHIUBHLy IIbHOIA, TariouHbIC 10YCPHIE | Meradasa XapakTepu30BaTh OPraHU3MECHHBIH YPOBEHB
KOMOMHATHBHOH kieTku. [loaroroska Anadaza OpraHU3ally )KUBOI'0, IIPOLIECCHI II0JIOBOI'O
g3MquHB°CT“' KJIETKH K MEHO3y Tenogasa Pa3sMHOKEHUS.
HOJIOTHHEECKOC MPOUCXOJINUT B IIpuBOAUTH MPUMEPHI OPTaHU3MOB,
3HaYeHHe Meio3a.
unTepdasy: Pa3MHOKAIOLIUXCS TIOJIOBBIM ITyTEM
yasauBaetcs JJHK, JlaBatb omnpezneneHuss TepMUHAM.
HakaruBaeTcst ATO, AHanu3upoBath cojiepKaHue
CHUHTE3UPYIOTCS OCIKA JEMOHCTPAIIHOHHBIX MAaTEPHAIIOB
BepeTeHa JCTICHUS.

17 | 22.01 IapctBo I'puOBL. I'pubsl, ux cxoactBo ¢ | JlaTh XapakTepucTHKY repOapHbIil MaTepuan Briaenars u xapakTepu3oBaTh
JInmaitauku. OGuiee JPYTAME CYIIECTBEHHBIX rpruOOB U JIHUINAHHUKOB CyIIeCTBEHHBIC MPU3HAKH CTPOCHUS U
3HaKOMCTBO. SyKapHOTHUECKUMH NPU3HAKOB CTPOCHUS U Npe/IMETHBIE CTeKa, MPOLECCOB KU3HEACHTEILHOCTH IPHOOB 1
JIaGoparopuas OpTAHMIMAMH MIPOIIECCOB MTOKPOBHEIE CTEKIIA, JUIIAHAKOB Ha KOHKPETHBIX MIPUMEpax.
paGoTa Ne 7. SR —— KU3HE/IESTEIILHOCTH npenapoBalibHas UrJia, CpaBHUBaTH CTpOCHNE IPHOOB CO
«Crpoenne p TpUOOB U JINIIAHHUKOB MTUHIICT, TATICTKA, CTPOCHHEM PACTCHHUIT, KUBOTHBIX

KUBOTHBIMH — H JUCTUJUITMPOBAaHHAsA BOJA, JIMIIIAaNHUKOB, J1€JaTh BBIBOJIBI.
CioeBHIla ABYX OTJIMYHUE OT HHX. ¢unbTpoBanbHas 6ymara, | XapaKkTepu3oBaTh 3HAYEHHE IPUOOB U
MIPE/ICTaBUTEIICH Crenuduyeckue MHKPOCKOTI, JUIIaiiHUKa. JIMIIAaHHUKOB JIJIsl TPUPOJIBI U YEJIOBEKA.
JTUIATHAKOBY . OTMeyaThb OMacHOCTh SAOBUTHIX TPHOOB U

CBOCTBa rpHOOB.
MHoroo0bpasue u
3Ha4YeHHE rPHUOOB!
IUIECHEBBIX,
HIIATIOYHBIX,
mapasuTUICCKUX.
JInmaiHukm Kak
0co0bIe
CUMOMOTHYECKHE
OpTaHU3MBI; UX
MHOT000pasue u
3HAYCHUE

HE0OXO0IMMOCTh 3HaHUS MpaBMI cOopa
rpuOOB B MPUPOIE




18 | 29.01 JlaGopatopHas 1 W3y4uth CTpOCHUE U 3HaTh OMOJIOTHYECKOE MHKPOCKOII, IIPSAMETHOE Pacnio3HaBaTh KIIETKH IPOXKIKEH 1O
pabora Ne 8. pa3sMHOXCHUE 3HAa4YCHHC IOYKOBAHMA CTEKJIO, TOKPOBHOE MHKPOCKOTIOM . DUKCHPOBATh PE3YJIbTATHI
«IIpurorosnenne JPOKIKEBBIX KIETOK KaK crocoba becronoro CTeKJI0, IPenapoBanbHas HAOJIOICHIMH U TeaTh BEIBOIbL. CoBIIonaTh
MHUKpOTpernapara Pa3MHOKEHHUSI.

JpoOKei K Wrja, AHIET, ITUIIETKA, mpaBuiia paboTH B KaOMHETE, 0OpaIeHus ¢
W3yYeHHE ero 0/ JMCTUIIMPOBaHHAs BOJA, | J1aDOpaTOPHBIM 00OPYI0BaHUEM
MHKPOCKOIIOM)») APOHOKH.

19 | 05.02 JlaGopaTopHas 1 Teno mykopa cocrour | OOBICHATH Ha3HAYCHHE | MHUKPOCKOIL, IPEIMETHOE PacniosnaBath rudsl rpuda, IIog0Boe TEI0
patGora Ne 9. U3 Pa3BETBIEHHOTO TH(OB EI’I63~ Paznuuate | crexsio, moxposHoOe U CIIOPBI O] MUKpOCKONoM . PUKCUpOBaTh
«BrlpaluBaHue MHOTOSIEPHOTO R CTEKIIO, TIPENapoBaibHas | Pe3yJIbTaThl HAONFONEHHMI U JIEIaTh BBIBOIBL.
[LTCCCHIT I H3YHCHIC muenus 6e3 3uath Guostoruicckoe WrJia, THHIET, MUICTKA, Cobnroath mpasuia paboThl B KaOHHETE,
ee mojt 3HAYEHHE CIIOP KaK
MHKPOCKOTIOM MONEPEYHBIX CTCHOK. CHOco6a 6ecIonoro JUCTHJUIMPOBAaHHAs BOAA, | oOpalieHus ¢ 1abopaTopHbIM

Ha muuenun Pa3sMHOKEHHS. mieceHs (rpub Mykop) Ha 000py10BaHUEM
pa3BHUBAIOTCS xJie0e.

CIOPAHTHEHOCIIBI

(HOXKKH ¢ YEPHBIMHE

rojyioBkamu. B ronoske

(ciopanrun)

Pa3BHBAIOTCS CIIOPBI.

20 | 12.02 Oo6o6maromnuit 1 3aKpenuTh 3HaHUS O [IpumeHATH 3HaHUS IO Hoyt0yxk, pabora c PaznuyaTh OCHOBHBIE YACTH KJIETKH.
CCMUHAp COBPEMEHHBIX TEME KIICTKa JULd MHKpo(oTOrpadusiMu HasbiBaTh 1 0OBSCHATH CyIIECTBEHHBIE
Kiterxa — TIOJIOKEHHUSX AOKa3aTCILCTB OpTaHOHMNOB KIICTOK. NPU3HAKK BCeX yacTeil kneTku. CpaBHUBATE
SIIEMEHTapHAs N YHUKAJIbHON LIEHHOCTH TecroBble 3ananus N
eHETHUCCKAS 1 KJIETOYHOH TEOpHH, CH3HH H B JPYTHX 0COOEHHOCTH KIIETOK PACTEHH U KHUBOTHBIX
CTPYKTYpHO- METO/IaX H3yUCHHSI ACTIEKTAX COBPEMEHHO Bbies1Th U Ha3bIBATH CYICCTBEHHBIC
DyHKLMOHATbHAs KJICTKH, CTPOCHUH WU3HIL. NPU3HAKK CTPOCHUsI OpraHouoB. Pasznnyats
€JIMHUIIA KUBOTO. (bYHKIIHK OpPTaHOHIOB OpraHOM/Ibl KJIIETKH Ha PUCYHKE yueOHHKa.

KJIETKH. OOBSICHATD (BYHKIMU OTIEITbHBIX
OPTaHOM/IOB B )KU3HEIESITEILHOCTH
PAacCTUTENLHOM U )KUBOTHOU KJIETOK

Pasznen 1. CpaBHI/ITeJIbHaﬂ (3BOJ’IIOIII/IOHHaﬂ) THCTOJIOTHUSA — YICHHUE 0 TKAHAX MHOTOKJICTOYHBIX OPraHu3MoB — 14 4,

Tema 6. Tkanu pacmenuii u scueomnoix (14 u).

21

19.02

IToHsATHE «TKAHbY.
OO11ee 3HaAKOMCTBO
C TKaHSIMHU
pacteHuii u
’KHUBOTHBIX

1

OnpeneneHue TKaHH.
Knaccudukarus
TKaHEeH.
IIpoucxoxaeHue
TKaHEH B YBOJIOIIH
MHOTOKJICTOYHBIX
KMBOTHBIX M PA3BUTUE
TKaHeH B Ipoliecce
HHIUBUAYALHOTO
pa3BUTHS OpTaHU3Ma
(oHTOTCHE3E).

W3yuuts TKaHU:
TIOKPOBHa,
IIPOBOISIIIIA,
MEXaHHNYCCKad,
oOpa3zoBaTenbHas,
OIMUTCIIHAJIIBHBIC,
COE/IMHUTEIIbHBIE,
MBIIICYHBIC, HEPBHBIC,
UX XapaKTepHbIC
MIPU3HAKH.

MHKPOCKOTI, TOTOBBIE
MUKpOITpenaparsl

Ha3sbiBaThk TUIBI TKAHEH pacTeHUH U
JKMBOTHBIX. Y CTaHABJINBATH B3aHUMOCBSI3b
CTPOCHUS TKaHEH ¢ UX (QYHKIHIMU.
IIpuBoUTE IpUMEPHI B3aUMOCBSA3H CUCTEM
OpraHoB B opranusme. Bricka3biBaTh
MIPEITOJIOKEHHUS O TIOCIEICTBUIX
HapYIICHUS B3aMMOCBS3H OPTaHOB U CHCTEM
OpTaHoB JJIsi OpraHu3Ma.




22 | 19.02 TTokpoBHast TkaHb Typrop — IMonsrue o TKaHU uu(poBOH HATIMK OnpezensTe NOHATHE «TKAHbY.
pacTeHuH HaINpsHKEHHOE pactenuii. Buapl Tkaneit: | 3JICKTPOIPOBOAHOCTH, XapakTepu3oBaTh 0COOEHHOCTH CTPOCHUS U
JlaGopatopHas COCTOSIHHE KJIETOYHOH | MOKpOBHAS. IIpHdmHbI Boaa, IM pactsop (YHKIMK TTOKPOBHOI TKAHM PACTEHHIA.
padora Ne 10. 000m0ukn. OH 3aBUCHT | TOSABICHUS TKaHEH XJTOPH/Ia HATPHA, OOBSICHATD KaK T
«Typroproe ) : npoOUPKH, IITATUB, YPrOpHOC JaBIICHHE
COCTOSIHME KIIETOKY OT coJiep kaHus BoAbl B | PacTeHme kax XUMHYECKHE CTAKAHHI, 3aBUCHT OT KOHLICHTPAIMH COJIEH B

KJIETKaX. YMEHBIIICHUE | LETOCTHBIN KUBOU (unsTpoBanbHas Gymara, okpyxatoniet cpene. CobmoaaTh npaBuia
KOJIMYECTBA BOJIBI B OPTaHM3M, COCTOSIIMHA U3 | HOX HIH CKalbIIeb, paboThl B kKabuHETe, 0OpalleHus C
KJICTKaxX BEJCT K KJIETOK U TKaHEH JUHEHKA WK J1a00paTOPHBIM 000PYJOBAaHHUEM.
HOHIKEHHIO TYPropa, IITaHT CHIMPKY JIb.
U B pe3yJbTaTe 3TOro BEICHHTE 3aBHCHMOCTy | LLPCAMCTHBIC CTCKa,
IpenapoBagbHbIC CTEKIIA,
pacTeHus CTaHOBSTCS TYypPrOPHOTO COCTOSTHUS NpEapOBATLHAS HITTA,
BSUIBIMU, YBSIIIIUMH. OT KOJIMYECTBA BOJ B IHHLET, CIPTOBKA,
KJIETKaX. CIHYKH, TTHIETKA,
METHUJICHOBBIM CUHUH,
¢mreTpoBaNEHAS OyMara,
MHKPOCKOII,
MPOPOIIEHHbIE CEMEHA HITH
JIYKOBHIIBI C KOPELIKaMH.
23 | 26.02 ITpoBopsIIas TKaHb IIpoBoasmas TkaHb Cocyabl — AJIMHHBIE MHUKPOCKOII, TOTOBBIE OnpenemnsiTh HOHATHE «TKAHbY.

pacTeHwmii

COCTOMT U3 KUBBIX WIN
MEPTBBIX Y UIMHEHHBIX
KJIETOK, KOTOpBIE
HUMEIOT BUJ TPYOOK.

B crebne u mucThsx
pacreHuit
PacToIOKEeHBI ITy4KH
npoBosiiel TkaHu. B
MPOBOSIIEH TKAaHU
BBIIETISIIOT COCYABI U
CUTOBUJIHBIC TPYOKH.

TPYOKH, COCTOSIIIHE U3
OOKOBBIX CTCHOK
MEPTBBIX KJIETOK,
YTPATHBIINX
MOTIEPEYHBIC
NIEPETOPOJIKU U CBOE
coaepxxumoe. 1o
cocynam BoJa U
pacTBOpEHHBIC B HEelt
MUHEpaIbHBIC BEIIECTBA
13 KOpHEH MoCTymaT B
cTeOCIb U JINCTHS.
CuroBuHbIE TPYOKH —
JKUBbIE O€3bsICPHBIC
KIJIETKH ¢ OOIBITUM
KOJIMYECTBOM ITOP B
obomoukax. ITo

HUM OPTraHUYECKHE
BEIIECTBA U3 JINCTHEB
(toe onn
00pa3oBaCh) MEepeMeIIl
AIOTCS K PYyTUM
OpraHaM pacTEHHs.

MHUKpOIpenapaTs

XapakTepu3oBaTh 0COOEHHOCTH CTPOCHUS U
(YHKUMM TKaHeW pacTeHni. Y cTaHaBIMBATh
B3aUMOCBSI3b CTPOCHHS M QYHKIUH TKaHEH.
OOBACHATH 3HAUEHUE TKAHEH B KU3HU
pactenus. O6001aTh U CUCTEMaTU3UPOBATh
3HaHUS 110 TeMe, JeNaTh BEIBOABI. OTBEYaTh
Ha UTOTOBBIE BOIIPOCHI TEMBI, BHITIOTHATh
3alaHus




24 | 04.03 Mexanuueckas Mexanndeckue TkaHu— | [loHATHE O TKaHU MHKPOCKOII, TOTOBBIE OmnpenensTs MOHATHE KTKaHbY.

TKaHb PACTCHHH 3TO ONOPHBIE TKAHU. pactenuil. Buasl TkaHe: | MHKponpenaparsl XapaKkTepu30BaTh 0COOEHHOCTH CTPOCHUS U
OHE IpUIAIOT MEXaHH4YeCcKas: (yHKINY TKaHEeH pacTeHwA. Y CTAaHAaBINBATh
PacTEHUIO MIPOYHOCTH KOJUIEHXUMA H B3aUMOCBSI3b CTPOCHHS M (YHKIUH TKaHEH.
Omaronmaps CKJIIEPCHXUMA. OOBACHATD 3HAUCHNE TKAaHEH B KU3HU
YTOJILEHHSAM UX pacrenusi. O6001mAaTh U CUCTEMaTU3NPOBATh
KJIETOYHBIX CTEHOK U 3HAHMS 110 TEME, JIeNlaTh BBIBObI. OTBEYaTh
COOTBETCTBYIOIIEMY Ha UTOTOBBIE BOIIPOCHI TEMBI, BBIIIOJIHSITH
pacnpeeNieHUIO B 3aJaHus
OpraHe PacTeHHS.

25 | 11.03 O6pa3oBaTenpHas O6pa3oBarenpHas OOBACHATH CTpOSHHE MHKPOCKOTI, TOTOBBIE OmnpenensTs MOHATHE KTKaHbY.

TKaHb PaCTEHUI TKaHb WM MEpPUCTeMa | KJIETKH MEPUCTEMBI - MHKPOIIpEnapaThl XapakTepu30BaTh OCOOCHHOCTH CTPOCHHS U
HenugGepeHIpoBaHH | ManogudepeHIIPOBaH (yHKINY TKaHEeH pacTeHUH. Y CTAaHABJIMBATh
asi pacTUTEIbHASL HBIH IIPOTOIIIACT U cl1abo B3aMMOCBSI3b CTPOCHHS M (QYHKIUH TKaHEH.
TKaHb, KJIETKA KOTOPOH | 0(OpMIICHHBIC MEIIKUE OOBSICHATD 3HAUCHNE TKAaHEH B KU3HU
CHOCOOHBI BaKyOJIH. pacrenusi. O6001IATH U CUCTEMAaTU3UPOBATh
MHOTOKpPaTHO 3HaHMS 110 TEME, JIeNlaTh BBIBObI. OTBEYaTh
JenuThest. Bo3HuKIme Ha UTOTOBBIE BOIIPOCHI TEMBI, BBIIOJIHSITh
U3 MEPUCTEM KIIETKH 3aJaHusl
muddepeHunpyoTCS U
JIAl0T Ha4yajo BCEM
TKaHsM ¥ OpTaHaM
pacTeHHid.

26 | 18.03 JIaGopaTopuas Bubl TKaHeik: Pacno3naBath BHIBI MHUKPOCKOII, TOTOBBIE OnpenensiTb MOHITHE «KTKAHb.

padora Ne 11. OCHOBHasl, TIOKpOBHas, TKaHEH npu MHKpOTIpenapaThl XapakTepu30BaTh 0COOEHHOCTH CTPOCHHUS U

«TKauu IPOBOIAILAS, Eg;gr;ipHBaHHH (yHKUMY TKaHel pacTeHuil. Y cTaHaBIuBaTh

PacTUTETHLHOTO MeXaHN4ecKasl. MHKpOTIPETIAPATOR B3aUMOCBSI3b CTPOCHHS U q)yuHKLu/H/I TKaHEeH.

OpraHu3May OOBSICHATD 3HAUCHNE TKAaHEH B KU3HU

pacternunsi. O600ImAaTh U CHCTEMaTH3NPOBATh
3HAHMSA 110 TEME, JIeJIaTh BBIBOJIBI.
CoOmnronath npaBmiia paboTH B KaOWHETE,
oOparieHus ¢ 1a00paTOPHEIM
00opy0BaHuEM.

27 | 08.04 DnuTeauanbHas IToxpoBHBIE TKaHU N3yuuts MpeIMEeTHBIE CTeKa, YcraHaBIMBaTh B3aMMOCBSI3b CTPOCHHUS

TKaHb KMBOTHBIX [MO3BOHOYHBIX U MUKPOCKOIIM1ECKUE ITIOKPOBHBIE CTCKIIA, 1 GyHKIM TKanei. OObSICHATH 3HAUCHUE

0COOEHHOCTH MIUIETKa, PacTBOp Hona,

JlaGopaTopHas
padora Ne 12,
«MeTobl
LUTOJIOTUIECKOTO
aHaIu3a MoJIoCTu
pra»

0EeCII03BOHOYHBIX
JKUBOTHEIX. OHH
(hyHKIHMU — pa3HEIC
pemenus. Kumeunsie
snuTeun. TUmel
MUIIEBAPEHUS B
KUBOTHOM MHPE —
BHYTPHUKIIETOYHOE U
IMOJIOCTHOE.

OYKKaJTBHOTO SITUTEIHS
YeJIO0BeKa.

¢usTpoBansHast Oymara,
MUKPOCKOII, BATHBIE
MaJIOYKH.

TKaHM B )KU3HHU KUBOTHBEIX. O0001mAaTh 1
CHCTeMaTH3UPOBATh 3HAHUS 10 TEME, JIeNaTh
BbIBOABI. COOMIOAaTh paBmiia paboTH B
KabuHeTe, oOparieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.




28 | 15.04 CoeHUTEIbHAS OmnopHo- CpaBHHUTH THUITBI MHUKPOCKOII, TOTOBEIC YcTaHaBIMBATE B3aMMOCBS3b CTPOCHHS
TKaHB )XKHBOTHRIX MeXaHUYeCKHe TKaH! COCIIMHHUTENbHOM TKaHH MHUKpPOIPCIapaThbl u ¢pyHKUui TKaHel. OOBACHATH 3HAUCHHE
(Xpsm, KocTHAs U BBIABUTH OTJINHAL. TKaHU B XA3HH KXUBOTHBIX. O000IIAaTe 1
TKaHb). Tpoduuecko - OnpenemTs cBoiicTBa CHCTeMaTH3UPOBATh 3HAHUSI 10 TEME, JIeNaTh
COEIMHUTEIbHON TKAaH!
3alIUTHBIE TKAHU BEIBOABI. CoOMonaTh mpaBmina paboTH B
(xpoBb, TUMponTHASL KabuHeTe, 00palleHHs ¢ 1abopaTOPHBIM
TKaHb). 000pyI0OBaHUEM.
29 | 22.04 MbliieyHble TKAHA THUIIBI MBIIIEYHBIX CpaBHUTD THIIBI MHKDPOCKOII, TOTOBBIE VcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHHS
JKUBOTHBIX TKAaHEH Y I03BOHOYHBIX | MBIIICYHOU TKAHU U MHUKPOIIPEIIapaThI U QyHkumit Tkanedt. OOBSICHATH 3HAUCHUE
JlaGoparopHas 1 0EeCII03BOHOYHBIX BBISIBUTH OTJINYHS B TKaHM B JKM3HU )KUBOTHBEIX. O000IIaTh U
padora Ne 13 JKHMBOTHBIX CTPOCHHUHU IIAIKOH U CHCTEeMaTH3HPOBaTh 3HAHUS 110 TEME, JIeNaTh
«W3yuenne (comarnueckue TIOTIEPEYHO-TI0I0CATOH BbIBOJIBI. CoOIOaTh IpaBmiIa paboThl B
MBIIICYHOU TKAHNY MOTIEPEYHONOJIOCAThIE | MBIIICYHOH TKaHU. KkabuHeTe, 00palieHus ¢ 1a00pPaTOPHBIM
U KOCBIE; Cep/ICUHBIC Omnpeenuts CBONWCTBA 000pyI0BaHUEM.
TIONIEPEYHOIIOIIOCATHIC; | MBIIICYHON TKAHHU.
TJaJIKue).
30 | 29.04 HepeHas Tkanb 3HayeHne HEPBHOM CpaBHUTH KIIETKH MHKPOCKOII, FTOTOBBIC YcTaHaBIMBATH B3aMMOCBSI3b CTPOCHHS
CHCTEMBI KaK TJIaBHOM HEPBHO# TKaHU MHUKpPOIIpEIapaTel U QyHKIi TkaHeil. OOBACHITH 3HAYCHUE
MHTErpUpyIoIeit BLIIBUTD OTITHHHAL. TKaHW B KU3HM XUBOTHBIX. O600IATh 1
CHCTEMBbI OpraHu3Ma. ggq§§§§?;3§EOHCTBa CHCTEeMaTH3HPOBaTh 3HAHUS 110 TEME, JIeNaTh
OneMeHTH HepBHOU P BbIBOJIbI. CoOJIIOIaTh MTpaBmiIa paboThl B
TKaHH — HEHPOHBI U KaOuHeTe, oOpalleHus ¢ 1abopaTopHBIM
TIIHATbHBIC KIICTKH. 000pyI0OBaHUEM.
31 | 06.05 JlaGopaTopnasn «OnuTennanpHas BrIsBIIATE 0COOEHHOCTH MHUKPOCKOII, TOTOBBIE YcTaHaBIMBATE B3aHMOCBSI3b CTPOCHHS
padora Ne 14, TKaHb», «PbIxmas CTPOEHM B 3aBUCUMOCTH | MHUKPONPEIapaThbl n QyHKuni TkaHeid. OOBSCHATH 3HAUCHHE
«TKaHU KUBOTHOTO COC/IMHUTENIbHAS OT BBITOJTHSIEMOU TKaHU B KU3HU )KUBOTHBIX. O000IIaTh U
OpraHu3May TKaHb», «Ma30K KpoBH | (QyHKIHH. CHCTEeMAaTH3UPOBATh 3HAHUSI [10 TEME, JIENATh
yenoBekay, «[ naakas BbIBOJIbI. COOMTIOIATh TIpaBuiIa paboThI B
MBIIICYHAS TKAHBY, kabuHeTte, o0palieHus ¢ 1ab0paTOPHBIM
«HepBHast TKaHbY 000pyIOBaHUEM.
32 | 13.05 T'ucrorenes u I'ucro- u opranorenes | Juddepennuanns KOMITIEKT BITaXKHBIX YcraHaBIMBaTh B3aUMOCBS3b CTPOCHHUS
OpraHoreHe3 - mponecc oOpasopanust | KJICTOK . [lonsATHE O 1IPEIIapaTOB JKUBOTHRIX OpraHoB U cucTeM opranoB. O600maTh U
HO3BOHOYHBIX KOMILJIEKCA OCEBBIX 3aPOJIBIIIEBBIX JIMCTKAX. | (JIMOHCTPAIMORHBIi) CHCTEMAaTU3UPOBATh 3HAHU 110 TEME, JeIaTh
KHBOTHBIX. OPraHoB. BBIBO/JIBI.
33 | 20.05 O6006maromuit BBISBUTE y ydaIuxcs VMeHHe NPUMEHSTh HoyTt0yk, pabora ¢ CHCTEeMaTU3MPOBATh 3HAHKS O
CEeMHHap 3HaHUE PaKTUIECKOTO 3HaHUE Ha MPaKTHUKeE, MHKPQ‘POTOFPa(i’uHﬂMH MHOT000pa3uM TKaHel. Pa3nuuaTh TKaHU Ha
Txanb — MaTepuaia, ypoBeHb TBOPUECKH MOAXOANT K | | KaHOH PaCTCHHH 1 pUCYHKaX U MUKpomnpenaparax. Jloka3aTb
COBOKYITHOCTh €ro OCMBICIICHHS; peLIeHUsIM y4eOHbBIX :g;:;EEﬂX'TECTOBHe B3aUMOCBSI3b - «CTPOCHUE — (DYHKIHSD)
KJIETOK, KOPPEKIHsI 3HAHU I 3ajad.
BBITTOJTHSFOIIUX YUaIUXCSl.
OJIHY (DYHKITHIO
34 | 20.05 HUrorosoe 3aHsiTHe. Cocrasienue JlemoHCTpays HoytOyk, obopynoBanue | IlpunsTh yyactue B pecTrBae BHEYPOUHOM
3amura npoexTa MIPOEKTOB, OPOCKTHOI'O MaTepuralia undpoBoit nadoparopuu, JEeSITELHOCTH IIKOJBHUKOB. PaboTarh B
TIPE3EHTAIUH. [0 pasjeiiaM Kypca. n1aboparopHoe rpyTIe Npu 06CYKIEHUN PE3YIBTATOB.

obopynoBanue




UH®OPMAIIMOHHO-METOJINYECKOLE OGECHEYEHUE:

JIumepamypa ons yuumensa:

14.
15.

Benpm VY., [lITopx ®. BReneHune B MUTOJOTHIO ¥ THCTOJIOTHIO )KUBOTHBIX — 1ep. ¢ HeM. M: Mup, 1986.
3aBp3uH A.A OCHOBBI YacTHOW IMTOJIOTMM M CPABHUTEIBHOM TMCTOJIOIMM MHOTIOKJIETOYHBIX
»kuBoTHBIX. — JI.: Hayka, 1986.

3aBap3uH A.A. u 1p. buonorus kinetku: yaeoHuk. — MU3a-so Cn6l'y, 1992.

I'pun H., Crayt V., Tetinop M. buonorus: B 3 T. — M.: Mup, 1998r.

Amnpapeesa H.I'. DBomronimonHast Mop¢osorusi HepBHOM cucTeMbl o3BoHoUHbIX — CI16: Jlans, 1999.
Poiit A. Ummynonorust — M.: Mup,2000.

ly6nukoBa E.A. ®ynkiponansHas Mopdoiiorus Tkaneit. — M.: M3x-so MI'Y, 1981.

Mapxkocsa A.A. @uznonorus. — M.: Meaununa, 1968.

Cgencon K., ¥a6crep I1. Knerka. — M.: Mup, 1984.

. beprenscon U.JI. MemOpansl, Monekynbl, kieTku. — M.: Mup, 1982.

. bongpipeB A.A. Ctpoenne u pyHkImn 6nonornyecknx memOpan. — M.: 3nanue, 1987.

. JIu6epman E.A. XKusas kinetka. — M.: Mup, 1985.

. I'azapsan K.I'., benoycos JI.B. buosorust "HAMBUYaIbHOIO pa3BUTHs )KMBOTHBIX. — M.: Bricias

mkoJja, 1983.
JI>m6 M. buonorus crapenus. — M.: Mup, 1980.
Paiiniuna C.C. Cnepmaroreses 1 CTpyKTYpHbIE OCHOBBI €ro peryisiuu. — M.: Hayka, 1985.

Jlumepamypa 0aa yuawuxca:

BOoo~NoOR~WLNE

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

MroB K. IlyremectBre B MUp KUBOU KIIETKH.

Peiimepc H.®. [TonynspHblii OMOIOrHYECKUH CIIOBaph.

Jlesutuna T.I1., JIuButua M.I". O61as Guosorus ciioBapb MOHSATHIA U TEPMUHOB.

Jlesutuna T.I1., Jleeutua M.I". O0mas 6uosorusi: B moMoIs BEITYCKHUKY HIKOJIBI U aOUTYPUEHTY.
Mapxkocsan A.A. @uznonorus. — M.: Menununa, 1968.

JIuGepman E.A. XKusas xierka. — M.: Hayxka, 1982.

e Mo K. ITyremectBue B Mup *xuBO# Ki1eTku. — M.: Mup, 1987.

Kewmm I1., Apmc K. Benenune B Guomnoruro. — M.: Mup, 1988.

. Padp P., Kopmen T. OmOpronsI, TeHbI 1 dBOMoNUA. — M.: Mup, 1986.

Hudgposvie u snekmponnsvie oopazosamenvuble pecypcol:

Caiit Equnas xosuiekuus qugpoBbIX 00pa3oBaTeNbHbIX pecypcoB [DnekTpoHHbIN pecypc]: — URL:
http://school-collection.edu.ru/catalog.

Caiit ®enepanbHblil HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYpPCOB [ DNEKTPOHHBIN pecypc]: —
URL.: http://fcior.edu.ru/ .

Lludpossie madoparopun Releon [Dnextponnsrit pecypc]: — URL: https://rl.ru/

Kpyrasiit cton: Ludpossie m1aboparopun B COBpeMEHHOI 1IKoje [ DneKTpoHHBIH pecypc]: — URL:
https://www.youtube.com/watch?v=gBj-tolw2N4

Hayunas snexrponnas 6ubnmoreka «KubepneHnnka» [DneKTpoHHbIH pecypc] 4 URL:
https://cyberleninka.ru/.
DnexTpoHHas OUOIMOTEKa IUccepTaluil U aBTopedeparoB [DnekTpoHHbIi pecypc]: — URL:

http://www.dissercat.com/.
Hayunas snextponnas 6ubanoteka «Elibrary.ru» [Dnexkrponnsriii pecypc]:— URL: https:// elibrary.ru.
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