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1.1. [TosicHUTEIBLHASA 3ANIMCKA

AHMMAaNbKyJIU. .. IJMKOBUHHOE CJIIOBO, TAKOE HENMPUBBIYHOE IS COBPEMEHHOIO
yxa. OHO yX€ JaBHO BBIILJIO W3 YIOTPEOJICHUS — W B HAlle JHU €ro MOXKHO
BCTPETUTh TOJBKO TaM, IJl€ peub UIET 00 UCTOPUU HAYKU, TOUHEE — O YEIIOBEKE,
KOTOPBIN Aake He ObUI Mpo(ecCHOHAIbHBIM YYEHBIM, TEM HE MEHEE, OH COBEPILUI
HACTOSIIIMK 1epeBOpoT B Onosoruu. Mms 3toro yenoBeka — AHTOHM BaH JIEBEHTYK.
OH cyMen H3rOTOBUTH CTEKIA, KaKuX emé He ObIBalO — MaleHbkue, B (opme
YEeyeBUYHOI0 3€pHa (IIOTOMY-TO MX M Ha3Bajd JIMH3aMH — «JIMH3a» IO-JAaThIHU
«4yedeBmIla»), KoTopsle naBanu yBenuueHue B 300 pas! PaccmarpuBas uepes 3Tu
JIMH3bI, BCTAaBJICHHBIE B CIEHUAJIBHYK) OIpPaBy, IIO3BOJIIOIIYIO PETYJINPOBATh
paccTosiHue 10 00BbEKTa, KAl BOABI U3 03€pa, OH OOHAPYKWJI B HEH MHOXKECTBO
Pa3zHOOOpPa3HBIX KUBBIX POpPM. JIEBEHIYK /1aj UM UMs «@aHUMAJbKYJIN» — MO-JaTbIHU
«MaJICHbKUE 3BEPYLIKN».

[Ipemyiaraemass mporpamMma MOpPEIOCTaBISIET IIKOJbHHKaM  BO3MOXXHOCTB
HOTPY3UTHCA C MOMOIIBI0O MHUKPOCKONA B MHP OHOJOTHYECKHX HCCIEI0BaHUMA
HEBUJIMMBIX IIPOCTBIM IJIa30M MeEJIbYAWIIUX CYIIECTB, HMEHYEMBIX CETOIHS
MHUKpPOOpPraHU3MaMH.

[Iporpamma ITOTIOJTHATETLHOTO 00pa30BaHus ACTeH «3aragku aHUMaIbKYJIC»
MOCTPOCHA HA TPUHIMIAX  PA3BUBAIOMIETO OOYYECHHs, IPEANONIararoniero
(dopMupoBaHHEe y 00yUaIOUIMXCS YMEHUSI CAMOCTOSITENIbHO MBICIUTh, aHAJIU3UPOBATD,
0000111aTh, YCTAHABJINBATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U.

AKTYyaJlbHOCTH NPOrPaMMBbl.

H3ydyeHne MUKpPOCKOMMYECKUX OPTraHW3MOB HEBO3MOXKHO 0€3 MUKPOCKOIIA, a
paboTa ¢ HUM BCer/ia BbI3bIBAET OCOOBIN MHTEpeC, 0COOEHHO padoTa ¢ HOBBIMHU
UK TexHomorusimu (IUQPPOBBIM  MHUKPOCKOMOM). braromapsi MCIoib30BaHUIO
JAHHBIX TEXHOJOTUMH OOydarollHecs: UMEIT BO3MOXHOCTh HE TOJBKO HAOJIIOAAThH
O0OBEKTHI KUBOU MPHUPOJABI, HO U 3aIIUCHIBaTh BUJIC0, HAOIIOIATh LUKIIBI PA3BUTHSA
TOTO WM HWHOro opranusma. lccrnenoBaHHUsl KUBBIX OOBEKTOB Ha 3aHATHUSAX,
IIOCTAaHOBKA C HUMH OIIBITOB AKTUBU3UPYIOT IT03HABATEIBHYIO JACSITEIBHOCTD JETEH,
Pa3BUBAIOT JKCIIEPUMEHTAIIbHBIE YMEHUS M HABBIKH, YIIYOJSIFOT CBSI3b TEOPUU C
MPAKTUKOM, MOMOTaoT 00y4YaroLUMMCs ONPENETUTHCS ¢ BHIOOPOM Ipodeccun.

HoBu3zHa mporpaMmbl 3aKiI04aeTCsi UMEHHO B TOM B3aUMOCBSI3U OMOJIOTHH
C DKOJIOTHEHN, KOTOPasi B COBPEMEHHOM MHPE UTPAaeT BaKHEUIIYIO POJIb B Pa3BUTHH
4eJIoBeKa, MPUpPOAbl M IUIaHEeThl B LenoM. [losTomy Hacrosmias mnporpamma
aKkTyallbHa M BOCTpeOOBaHa /Uil 3aMHTEPECOBAHHBIX B TAaKOM  OOpa30BaHUU
IIKOJIbHUKOB, TOTOBBIX MPHOOPECTH CUCTEMATU3MPOBAHHBIE HABBIKU PabOTHI C
MUKpPOCKOIIOM  JUIl H3y4Y€HHs MHUKPOMHpPA M €ro B3aWMOCBSI3U C JKHBBIMH
OpraHU3MaMH, B TOM YHUCJIE U C YEIIOBEKOM.

Opranuzanus 00pa3oBaTe/ILHOIO MIPOLECCa
Ajapecar nporpamMMmel.
[TIporpamma peamm3yercs s oOywaromuxces 9-11 nmer u  paccunmTaHa Ha
MOTHUBHMPOBAHHBIX JIETEH, 3aHUMAIOIINUXCS YTIIIyOJIE€HHBIM U3YYEHUEM OMOJIOTHH.



O0béM nporpaMmel.
KomnuectBo yueOHBIX wacoB — 160, m3 Hux Tteoperudyeckux — 100 dacos,
npakTuieckux — 60 gacos.

®opmbl 00yYeHHS:

® [0 KOJUYECTBY JETEW, YYACTBYIOIIMX B 3aHIATHH: KOJUICKTHUBHBIC
(¢poHTaNBHBIE), TPYIIIIOBHIE(3BEHHEBBIC) WIIH WHANBUIYAIbHEIC;

® 110 OCOOEHHOCTSM KOMMYHHMKaTHUBHOT'O B3aUMOJICHCTBUS Ielarora W JEeTei:
IIPaKTUKYM, DKCKYpCHUsl, KOHKYpC.

® [0 JUAAKTUYECKOM LEIM: BBOJHOE 3aHSATHE, 3aHATHUE II0 H3YYEHUIO H
yIrayOJIEeHNI0 3HAHMM, NPAKTUYECKOE 3aHATHE, 3aHATHE IO CHCTEeMaTH3alud H
0000111eHII0 3HaHW, KOMOWHUPOBaHHBIE ()OPMBI 3aHATUH, 3aHITHE - PE3CHTAIUS U
3alUTa IPOEKTA, 3aHATHE - POJIEBAs UTPaA U IPYTHE.

Cpoxk ocBoeHus mporpaMmbl — 1 Toj, 006EM - 160 gacos.

Pesxkum 3aHsATH.

3aHATHS POBOAATCS 2 pa3a B HEJENIO M0 2 Yaca COIIaCHO PACIUCaHUIO 3aHATHI Ha
yueOHbIi roj1. KonuecTBo yueOHBIX 4acoB B Henelto — 4 yaca.
PersiamenTupoBanue 00pa3oBaTe/ibHOTO MPOLECCA HA IeHb

[IponomxuTensHOCTh 3aHATUN — | yac 30 MuHyT, nepepsiB — 10 MUHYT.
Hanonusemocts rpynm — 1o 15 genosek.

HopMmaTuBHO-IpaBOBbIe [0KYMEHTbI, HA OCHOBE KOTOpPbLIX pa3padoTaHa
JAOMOJIHUTEIbHAA 001epa3BUBAIOLIAA IPOrPaMMa:

- Denepanbubii 3akoH oT 29.12.2012 1. Ne273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickon @enepanum»;

- ®enepanpbiii 3ak0oH P® ot 24.07.1998 1. Nel24-®3 «O06 OCHOBHBIX
rapanTusx npaB pedenka B Poccuiickoit denepanumy;

- Pacnopsokenue IlpaBurenbctBa Poccuiickoit ®enepaunu ot 29.05.2015 .
Ne996-p «Ctpaterus pazputus Bociutanus B PO na nnepuoa 10 2025 roxa;

- CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHM3alusiM BOCIHUTaHUST U OOyYEeHHUs, OTAbIXa M O3JOpPOBJCHUS JACTeH U
MOJIOJICKI;

- CanlluH 1.2.3685-21 «l'uruenuyeckue HOPMATUBHI U TpPeOOBaHUA K
obecrieueHnI0 0e30MacHOCTH U (M) 0€3BPEIHOCTH IS YeloBeKa (DAKTOPOB CPEJIbI
o0OUTaHUSY;

- GenepanbHBINA MPOEKT «Y CIEX KaKI0ro peOeHKay;

- IIpuka3z MunucrepcTBa npocpenieHus: Poccuiickoit @eaepannu ot 27.07.2022
r. Ne629 «O6 yrBepxacHuu Ilopsiaka opraHu3alml W OCYIICCTBICHHS
00pa3oBaTeNbHON JIEATEIbHOCTH 10 JIOMOJHUTENIbHBIM  0011e00pa30BaTeIbHBIM
nporpaMmmamy;



- IIpuxa3 MunucrepctBa npocsemenus: Poccutickoit ®enepaunu ot 03.09.2019
r. Ned67 «O6 yrtBepxkaenun lleneBoil mMojenu pa3BUTHS PETUOHAIBHBIX CHCTEM
JOTIOJTHUTENBHOTO 00pa30BaHus JETEN;

- Ilpuka3 MwunuctepctBa oOpasoBanus W Hayku Poccuiickoit ®emepanuu OT
23.08.2017 1. Ne816 «OO6 ytBepxknenuu llopsimka mpUMEHEHHs] OpraHU3AlMSIMHU,
OCYLIECTBJISIOIIMMUA 00pa30BaTENIbHYIO0 JI€ATEIbHOCTh, 3JIEKTPOHHOTO OOyYeHMS,
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH NIPU peau3aluu 00pa30BaTeIbHbIX
IporpamMmmy;

- [Ipuxa3 Munucrepctsa npocsemenus Poccurickont ®@enepaunu ot 13.03.2019
r. Nel14 «OO0 yTBepkIeHUM NOKa3zaTelel, XapaKTepU3YIOUIMX OOIIHe KPUTEPHUH
OIICHKM KauecTBa YCJIOBUW OCYIIECTBICHHUS O0Opa30BaTEIbHON JEATEIHHOCTH
OpraHM3alsIMH,  OCYLIECTBIIIOIIMMU  00pa30BaTENIbHYI0  JACSITEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTENbHBIM TpOrpaMMaM, OOpa3oBaTENbHBIM MPOTPaMMaM
cpemHero  mpoecCHOHAIBHOTO  00pa3oBaHWs,  OCHOBHBIM  IpOTpamMmam
npodecCHOHATBPHOTO  OOy4YeHHus,  JOIMOJHUTEIbHBIM  0011e00pa3oBaTeIbHBIM
porpaMmamy;

- Pacnopskenune IlpaBurensctBa Poccuiickoin ®enepaunn ot 31.03.2022 r.
Ne678-p «O0 yTBEpKIEHUM KOHLEMUUHU Pa3BUTHs JOMOJIHUTEIBLHOTO 00pa3oBaHUs
nereit 1o 2030 rogay;

- Yeras MBY 10 UPTIHO;

- Kanengapusiii yueOnsiii rpadpuxk MbY J10 LIPTIIO na 2023-2024 y4yeOHblii ro;

- Ilonmoxxenne O CTPYKType, TNOpAIKE pa3pabOTKU U  yTBEPKICHUH
JOTIOJTHUTENBHBIX oOIepa3BuBaomux mnporpamm MBY  JIO «lentp pazButus
TBOPYECTBA JIETEN U IOHOIIECTBAY;

- Ilonoxxenne o dopmax, MEPHOAUMYHOCTH U TOPSAKE TEKYIIET0 KOHTPOJSI
YCIIEBAEMOCTH Y MPOMEXYTOUHOM aTTectaruu yyanxcess MBY J10 LIPT/IO.

1.2. Heap 1 3a1a4M TONOJHUTEIbHON MPOrPaMMBI.

He.m;: PaCInpCHUC KPYyro3opa 06yqafomnxc;1 O Pa3HOYPOBHCBOM COCTABC KHUBOI'O
MHPa B ITPOLCCCEC BLIITOJHCHUA TCOPCTUKO-OKCIICPUMCHTAJIbHBIX 3aIIaHPII>'I.

3agayu:

- paclIMpUTh KPYro3zop yyauuxcs, COAEHCTBOBATh LEIOCTHOMY BOCHPHITHIO UMH
OKPYKAIOILEro MHUPA;

- M3y4YaTh Ha KJIETOYHOM YPOBHE CTPOEHHUE NPEICTABUTENCH PA3IUYHBIX LIAPCTB:
OaxTepuil, paCTEeHH, ’KUBOTHBIX U TPHUOOB;

- yrayOuTh 3HAHUS O CIOCO0aX BBIMOJIHEHUS SKCIIEPUMEHTAIBHBIX, IPAKTUYECKUX
1 1abopaTopHBIX PabdoT;



- CII0coOCTBOBATH YCTAHOBJICHHUIO U OCMBICJIICHHIO O6y‘laIOHII/IMI/ICH TECHOM CBS3H

MUKpPOMHpPA C MaKpPOMHUPOM;

- (I)OpMI/IPOBaTI) TBOPYCCKOC CUCTCMHOC MBIIIJIICHUC.

1.3. Conep:xanue nporpaMmel.

Y4eOHBIN MJIAH

HaumeHoBaHue pa3ienoB/Tem Bcero yacos | Teopust | IIpakTuka
1. Paznesn «3HAKOMCTBO ¢ MUKPOCKOIIOM)) 18 6 12
BeoaHoe 3ansatue. Th 2 2 -
Hctopus co3nanusi MUKpOCKONa
[IpaBuia paboThl ¢ MUKPOCKOIIOM 2 1 1
[ IpuroToBIEHNE MUKPOIIPENIAPATOB 14 3 11
2. Paznen «KileTka kak 0M0J10ru4ecKas 32 24 8
CHCTEMAa)
Kiietka — ocHOBa >ku3HU. MHOroo0Opasue KIeToK 8 6 2
OCHOBHBIE KOMIIOHEHTHI M OPTaHOUIbI KJIETKH. 8 6 2
[IpokapuoThI 8 6 2
DYKapUOTHI 8 6 2
3. Paznen «Opranmsm — kak OuoJjiornyeckast 18 12 6
CHCTEMA)
Bupychl Kak HEeKJIeToYHasi opma JKU3HH 4 4 -
TKaHM MHOTOKJIETOYHBIX OPraHU3MOB. 12 6 6
MeTtabomu3m — TpeoOpa3oBaHHWE BEIIECTB U 2 2 -
DHEPIUHu.
4. Paznen «MHorooopasue opranm3mMoB, UX 62 42 20
CTPOEHNE U )KU3HEEeATETbHOCThY
[IpocTelimme — Hayaja0 BCEro KUBOTO 10 6 4
bakrepuu 12 8 4
[1necuesbie ['pubbI 12 6 6
Bogopocau 10 6 4
JlumaitHuku — CUMOMOTHYECKHE OPTaHU3MBI 8 6 2
MUKPOCKONTMYECKUE >KUBOTHBIE — MApa3UThI 6 6 -
KUBBIX OPTaHU3MOB
Muxkpoopranu3zMbl BO30yAUTEIN 3a001eBaHHIA 4 4 -
YEJI0BEKA U JKUBOTHBIX
5. Paznea «Pabora Hag mpoekTaMm» 30 18 12
OT MUKpOMHpA IO MAKPOMHUpPA 4 4 -
CoBMecTHBIN POEKT «I pHOBI-KCHIIOTPO(BI» 8 4 4
[TonroroBka MHAMBUAYATIbHBIX MUHHU-IIPOECKTOB 12 4 8




3ammTa MUHUATIPOEKTOB 4 4 -

Nrorosoe 3aHsTHE. DKCKYpPCHUS HA TEMY 2 - 2

«IIpupoaHoe cooOIIECTBO OPTaHU3MOBY

Hroro: 160 100 60

Conepmarme yqeﬁﬂo-TeMaaneCKoro IIaHa

1. Paznenn «3HAKOMCTBO ¢ MUKPOCKOIIOM))

Teopus.

BgonHoe 3ansTue. Th Ha 3aHATHSAX.

Kparkoe u3noxxkeHue u3ydyaemMoro kypca B oobenuHeHuu. Opranuzanus pabodero
Mecta. [lpaBuna moBeneHus Ha 3aHATHSAX. [exXHUKa OE30MacCHOCTH  C
MHCTPYMEHTAMH.

AHKETUPOBAHHE YUaIIUXCA.

Tema «OT MEUKpPOCKOIIA 10 MUKPOOHOJIOTHI»

Hctopusi OTKPBITUST MHUKPOCKONA. YUEHbIC MCCIIEIOBATEIM, BHECIIME BKJIaj] B
U3y4eHUue MUKpoopraHuzMoB. Dpaniry3ckuii mMukpoouomnor Jlyu Ilacrep (1822—
1895 rr.), nemenkuii yuénsiii Podepr Kox (1843—1910 rr.) - OCHOBONIOJIOXKHUKH
COBPEMEHHOM MHUKPOOUOIOTHHU. YCTPOMCTBO MHKPOCKOMA M TpaBuia padOThl C
HUM.

[IpaBuna oOpaiienus ¢ 1a60paTOPHBIM 000PYAOBAaHUEM.

Tema «IIpuroroBiaeHue MUKpONpenapaToB»

[IpaBuiia mpUroTOBIEHUS MUKPOIIPENAPaTOB.

IIpakTuka.
JlabGopaTopHas paboTta «YCTpONCTBO CBETOBOTO MHKPOCKOIA U TpaBuja paboThl C
HHUM.

Jlaboparopnas pabotra «IIpaBuna paboTel € UUGPOBBIM MHKPOCKOIIOM).
JIaGopartopnas pabdota «lIpuroroBinenne MmukponpemnaparoB «Koxura ryka
Jlaboparopnas pabota « MUKpOMHUDP aKBapHyMay.

2. Paznen «KiieTtka kak 0HoJioru4yecKasi CHCTEMa))

Teopus.

Tema «Kiterka — ocHOBa kKu3HU. MHOroo0pa3ue KiIeToK»

3amaun coBpeMeHHOM nuronoruu. Kiierounas Teopusi — OCHOBHOW 3aKOH CTPOEHUS
KUBBIX OPraHU3MOB. 3aciiyra OTEYECTBEHHBIX YYCHBIX-OMOJIOTOB B 3aI[UTE
OCHOBHBIX IIOJIOKEHUH KIETOYHONH Teopuu. CXOICTBO XMMHYECKOIO COCTaBa
KJIETOK pPa3HbIX OpraHn3mMoB CXOJICTBO XMMHYECKOTO COCTaBa KIJIETOK pPa3HbIX
OpPraHU3MOB KaK JI0KA3aTeJIbCTBO UX POJICTBA.

Tema «OcHOBHbIE KOMIIOHEHTHI M OPraHOMAbI KJIETKID

CrpoeHne pacTUTENBHOM U KUBOTHOM KJIETKHU. [{uTomuiasma u opranonisl.




Tema «IIpoxkapuoTHYECKMHA THII OPraHU3ALUN KIETKH

OcolenHoctu CTPOCHUSA IIPOKAPHOT. OcolenHoctu CTPOCHUSA 151
KUZHENICATETLHOCTH OaKTepuil ¥ IMaHOOAKTEePUH, KaK TUITMYHBIX MPEACTaBUTENCH
IpOKapuoT. 3HaueHue OakTepuil B  NPUPOAE, CEIbCKOM  XO3SIICTBE,
MPOMBIIIJICHHOCTH, OBITY, MeTuIInHE. Mepbl 60pHOBI C MATOT€HHBIMH O0AKTEPUSIMHU.
Tema «Jykapuorbn»

CXO0ACTBO M pa3nuyue NPOKApUOT U dyKapuoT. KileTku: pacTturenbHas, )KUBOTHAS,
rpudHasi.

IpakTuka.

JlabopatopHast pabora "OOHapykeHHE OEIKOB, KHPOB W YTIAEBOJAOB B KJICTKAX
pacTeHuit’.

JlaboparopHasi pabora "®daKTOpbl, BIHUSAIONIME HA [EJIOCTHOCTh KIETOYHBIX
MeMOpaH".

Jlabopatopnas pabora "CTpoeHHe SyKapUOTHIECKUX KIIETOK'.

Jlabopatopnas pabota "OCoOEHHOCTH CTPOSHUS KIETOK MTPOKAPHOT".

3. Paznen «Opranusm Kak OM0JIOrH4ecKasi CHCTEMA»
Teopus.

Tema « Bupychl Kak HeKJIeTOYHASA (pOpPMa KU3HU»

Crpoenuie BUPYCOB W WX TUMBL JKW3HEHHBIM LMK BUpyca (HAa IpUMEpE BUpyca
TabauHol Mo3aukH). KieTka X03siMH 1 BUpYC-NIapa3uT: CTpaTeruu B3auMOJEHCTBUS.
CoBpeMeHHOE COCTOSIHME TMpoOIeMbl OOpHOBI C BUPYCHBIMH HWH(DEKIUSIMHU.
Baknunauust — 1oCTHXKEHUS U TPOOIEMBI.

Tema « TkaHM MHOTOKJIETOYHBIX OPraHNU3MOB)

Onpenenenne Tkanu. Kriaccudukanuss pacTHTENbHBIX M KMBOTHBIX TKaHEW.
IIpoucxoxieHHe TKaHEW B IPOLECCE HWHIMBHIYAJIBHOTO Pa3BUTHsI OPraHU3MOB
(onTorenese). JKuBOTHBIE TKAaHMU: OSNUTEIHANIbHAS, MBbIIIEYHAs, HEpBHas,
COeIMHUTENbHAsA. PacTUTENbHBIE TKAHU.

Tema «MeTa60/1M3M — NpeoOpa3oBaHue BelleCTB M IHEPIUID)

Tunsl oOMeHa BeiecTB B kiieTke. ['ereporpodbl 1 aBTOTpodsl. POTOCUHTES.
Cunre3 Oenka. DHepreTU4ecKuii 0OMeH.

IIpakrTuka.
JlabopartopHas padota "CTpoeHue ;KUBOTHBIX TKaHeH'".
JlabopatopHas pabora "CTpoeHue pacTUTEIbHONU TKaHH'".

4. Paznen «MHoroo0pasue OpraHu3MoB, HX CTPOCHHUE M KU3HEAEATEIbHOCTD)
Teopus.

Tema «IIpocTeiilme — HaA4aJI0 BCEro ;KUBOI0»

CeMuHapCKUE 3aHATHS.



Tema «bakrepum»

YcnoBus xxu3nu Oakrepuit. DopMa u cTpoeHne OaKTEpPUATBHBIX KIETOK.

Buemnue u BHyTpeHHHE CTpyKTyphl. [loBeaenme Oaktepuii. CriocoObl MUTaHUS.
Pacmipoctpanenue u 3HaueHune Oaxrtepuid. Ponp Gakrepmii B Ouocdepe: OGaktepun
THUEHUS — MHUHEpalIM3alisg OPraHWYEeCKUX BEIIECTB; OaKTepUU IOUYBEHHBIE —
nouBooOpa3oBaHue; OaKTeprUn a30T(HUKCHPYIOIMNE — 00OTaleHUue OYBBI a30TOM;
nuaHoOaKkTepuy. 3HaUeHUE OaKTEepUil B )KU3HU YEJIOBEKA - MOJIOXKUTENIbHAS POJib B
XO35IMCTBEHHOM  JEATENbHOCTH:  MOJIOYHOKHUCIBIE,  OakTepuu  OpOKEHUs;
OTpULaTEeNIbHAs — THUEHHE MPOJYKTOB MHTAaHUS, NATOIEHHbIE OaKTepuu
BO30yuTenu OOJe3HEH y YenoBeKa, )KUBOTHBIX U pacTeHUd. Metoabl 00pbOBI
Oaktepusmu. [lacrepuzanus, crepunusanus, 1e3UH(EKIH.

Tema «IlnecHeBbIe TPHOBD)

['puber TpencTaBUTE O0COOOTO IApPCTBA JXKMBOW mpuponbl. IlpusHaku rpubdoB.
Knaccugukanus rpudoB OcoOEHHOCTH MJIECHEBBIX TPUOOB. 3HAUECHHUE IIIECHEBBIX
rpu0oB. Jpoxoku. CTpoeHue U poJib IPOKIKEN B AKU3HH YEIOBEKA.

Tema «Boaopocian»

MUKpPOCKOIIMYECKHE BOJOPOCIM — TpylIia HU3IIUX pacTeHHd. OJHOKIETOYHBIE,
MHOTOKJIETOYHbIE M KOJOHHUAIbHbIE BOJOPOCIU. (OCOOEHHOCTH CTPOEHUS W
KU3BHEACATEIBHOCTA. 3HAYEHUE BOAOPOCIEN B IPUPOAE U )KU3HH YEIIOBEKA.

Tema «JIumaiiHUKW»

JIumaiiHukn — CcUMOMOTHYECKUE opranusmbl. CTpoeHue JUIIAMHUKOB.
Knaccudpukanus cmoeBuma. OcoOEHHOCTH  pa3sMHOXKEHHS. 3HaYE€HHUE U POIb
JUIIAaHHUKOB B Ipupoie. JInmaitHUKy Kak OMOUHIUKATOPBl OKPYKAIOLIEH cpeabl.
Tema « MUKPOCKONIMYECKUE KUBOTHbIC — MAPAa3UThl KUBbIX OPraHU3MOB
Knaccudukanusa  OIHOKIETOYHBIX  NPEACTaBUTENIEd  LApcTBa  JKUBOTHBIX.
Oco0OeHHOCTH  CTPOEGHHS M KU3HEHEATeNbHOCTH mpocTemux. CrnocoOsl
IEepeABWKEHUA.  Pa3apakumocTs. MUKPOCKONIMYECKUE AOMAIIHUE KIICIIH.
3HAYEHHE ITUX OPTAHU3MOB IS )KU3HU YEJIOBEKA.

[layTuHHBIN K€, WTIMTOBKA, TSI — Mapa3uThl pacTeHuil. Mepsl OOpbOBI C
BPEIUTEISIMU U 3aIATA PACTCHU.

Tema « Mukpoopranu3mMsbl — BO30yAuTe M 3200/1eBaHUsI )KMBOTHBIX U YeJ10BeKa
[TpocTeiiiiie OJHOKJIETOYHbIE JKUBOTHBIE — OOMTAaTead BOJHOW  CpE.bl,
BO30yauTenn 3a001eBaHNH YeIIOBEeKa M )KUBOTHBIX. [IpocTeiimme — CAMOMOHTHI.
CeMuHapCKHe 3aHATHS.

IIpakTuka.

JlaGopatopHass pabora «IloceB u HaOMIOJEHHE 3a POCTOM OaKTEepUii».
JlaGopartopHas pabota «baktepun 3y0OHOr0 HajIETay.

Jlabopatopnass pabora «baktepun  KapTOPENIbHOW  MATOUYKK».
JlabopatopHas pabora «bakTepuu CEHHOM MaTOYKN».



JlabopatopHas pabota «MyKop».

Jlabopatophas pabora «IleHuumn.

JlabopaTopHas pabota «BnustHre TeMIiepaTyphl Ha POCT IUIECHEBBIX U IPOIKKEBBIX
rpudOBY.

JlabopatopHass paborta «V3ydeHre OIHOKJIETOYHBIX BOJOPOCIEH IO TOTOBBIM
MUKpOIIperiapaTam.

Jlabopatopnas pabota «Bomopocau — oOuTaTenu akBapmuyMar

JlabopaTtopHast pabora «l/3ydeHue BHENTHETO W MHKPOCKOITMYECKOTO CTPOCHUS
TumaiHuKoB. Cpe3 NHIIaitHuKay.

5. Pazgen «Pabora Haj npoekTammu»

Teopus.

Tema «OT MEUKPOMHPA 10 MAKPOMHPA»

Tema «CoBMecTHbII IpoeKT « TpyToBuK

DKCKypcusi B TIpUPOAY IO TOUCKY UM cOopy TpyTroBukoB. OO0paboTka
Ononoruueckoro Mmarepuana. MUKpOCKONIMYECKOE CTPOSHUE TPYTOBUKOB.
Knaccudukanus TpyToBUKOB. bruonorndeckoe 3HaueHHE TPYTOBUKOB B TIPUPOJIC.
Odopmienue npoekta

Tema «IloaroroBka MMHU-IIPOEKTOB)

ITonroroBka npoekTa 1o uccieayemon teme. KoHCyJIbTupoBaHUeE.

Tema «3ammura MUHH-TIPOEKTOB)

Tema «Ixckypeusi «IIpupoaHoe coo01IEeCTBO OPraHU3MOB))

1.4. Ilnanupyemblie pe3yabTaThl

OpI‘aHI/I?)aI_[I/I}I ACATCIIBHOCTH IIO IIporpaMme cCo34aCT YCIOBHA MO AJOCTHIKCHUA
JIMYHOCTHBIX, MCTAIIPCAMCTHLBIX U ITPCAMCTHLBIX PC3YyJIbTAaTOB.

JIN4YHOCTHBIE Pe3yJIbTATHI
1. Ilo3HaBaTelbHbIE — YMEHHE BBIJIENATh, Ha3bIBaTh, OMHUCHIBATH OOBEKTHI

peaNbHOM NEUCTBUTEIBHOCTH, OOBSICHITH B3aUMOCBS3h IOHATHH W OOBEKTOB
OMOJIOTUM M SKOJIOTHH, HCKaTh M BBIJACIATH HEOOXOAUMYI HHGOPMAIIUIO,
MIPUMEHATh HABBIKM HCCIIEI0BATEIIbCKON MEATCIBHOCTH IS PelieHUus y4eOHBIX
3a/1a4, COCTaBJISITh TEKCTHI, BBIJIBUTATh U OOOCHOBBIBATH THIIOTE3BI IO PEIICHUIO
npo0sem

2. KOMMYHUKAaTHBHBIE — YMEHHUE BBICKa3bIBaTh W APTYMEHTHUPOBATH CBOIO
TOYKY 3pEHMsI MO XOay OOCYXKIEHUs KOHKPETHBIX CHUTYyallui, CaMOCTOSTEIbLHO
OLICHUBATh CBOIO JICATEIBHOCTh U JCIATEILHOCTh YJICHOB KOJUIEKTHBA MTOCPEICTBOM

CpaBHCHUA C NCATCIIbHOCTBIO APYI'UX, C COOCTBEHHOM ACATCIBHOCTBIO B ITPOIIIOM,
C YCTAHOBJICHHBIMM HOpMaMH, aACKBATHO ONCHHBATL W TIPUMCHATHL CBOH



CIIOCOOHOCTH B KOJUJIEKTUBHOM JEATENBHOCTH, MOJHO M TOYHO BbIpaXkaThb CBOU
MBICITH, WCIOJB30BaTh HMH(OPMAIUIO C YYETOM JTHYECKHUX M TPABOBBIX HOPM,
HABBIKY MyOJIMYHOM 3alIUThI UCCIIEIOBATENILCKON pabOThI

3. PerynatuBHblE — YyYMEHHE IUIAHUPOBATh W  aHAJIM3UPOBATh  CBOIO

TeSATEIbHOCTh, BHOCUTH HEOOXOIMMBIC U3MEHEHUS 1 JOTIOJHEHNS B IUIaH JEHCTBHSI,
JEUCTBOBATh IO 3aJaHHOW HMHCTPYKIIMHM, HaXOAUTh 0OIllee U YacTHOE,
WCIIOJIb30BaTh Pa3lIMYHbIE CPEJCTBA CAMOKOHTPOJIS (JHEBHUK HCCIEIOBATES,
TaONMMIBI JAOCTIKEHUS pE3yJbTaToB, Oecema C IemaroroM W T.JA.), KPUTHYIHO
OLICHUBATh CBOW pe3yJibTaT, CTPEMJIEHHE K CaMOOIPEIEICHHUIO, CaMOpPAa3BUTHUIO,
COBEPUIECHCTBOBAHUIO.

IIpeaMeTHBIE pe3yabTaThl

1. IloBbllieHHE HHTEpeca K HCCIEeNOBaTeNbcko paboTe B oOnactu
9KOJIOTUU U OHOJIOTUH.

2. @opmHupoBaHUE 3HAHWUW 00 HMCTOPUH DPA3BUTUS MHUKpPOOUOIOTHH, 00
YBEJIUYUTENIbHBIX PUOOpax, BKIK0UYas 3J1€KTPOHHBIA MUKPOCKOIL.

3. @opMupoBaHME 3HAHUWA O 3HAYCHUM H3YyYEHHBIX OPraHW3MOB B
MPUPOJE U )KU3HU YEJIOBEKA.

4. N3ydyenue cTpoeHus Ha KIETOYHOM YPOBHE MPEACTABUTENEH PA3IMYHBIX
[[apCTB KUBOTO MHUpa: OAKTepUi, paCTEHHI, ’KUBOTHBIX U TPHUOOB.

5. OBnaseHWe MNPAKTHYECKMMH HABBIKAMU pabOThl C MHKPOCKOIIOM U
M (POBBIM J1A0OPATOPHBIM 0OOPYTOBAHUEM.

MeTanpeaMeTHble pe3yJIbTaThI:

1. Ilomydenue ombiTa OOIIECHUS B TpyMIe, paOOTH B KOJJIEKTUBE.

2. YcBoeHHME POJMM  KJIETOYHOM TEOpUHM B OOOCHOBAaHMM  E€IUHCTBA
OpPraHUYECKOT0 MUpa.

3. YMeHue HaxXoAUTh HeoOxoauMyto nHpopmMaiuio B Oubnmmoreke, laTepHere,
y NPEICTABUTEIIEH CTapIIETrO ITOKOJIECHUS, CIIELIUAINCTOB;

4. YMeHHe mpeAcTaBiIsATh HHGOPMAIIUIO B BUJIE UCCIIEIOBATEIILCKON PabOThI,
TE3UCOB, JOKJIAI0B.

5. YMeHHe WCMONb30BaTh JUTEpATypy IMpu OOOOIIEHWH, aHalIW3e |
KJIaCCU(UKALIMU U3y4yaeMOro MaTepuaiia.

6. Ymenue pabGortarb C TabmuUam, JAUJAKTUYECKUMHU  KapTOYKaMH,
CIIPaBOYHOM JINTEPATypOH, HATYPAIbHBIMU OOBEKTAMHU.

7. YMeHHE OpraHu30BaTh CBOIO UCCIEN0BATENBCKYIO PabOTy C MOCIEIYOIIUM
IPaBWIBHBIM €€ 0QOPMIICHUEM.

8. YMeHHe UCIoNIb30BaTh TEOPETUYECKHUE 3HAHUS HA IPAKTHUKE.

9. YMeHME IUIaHUPOBATh U BBIIOJIHATH 3a/IaHHS IO aITOPUTMY M TBOPYECKH
penaTh NOCTAaBJICHHYIO 3a/1a4y.



I1. KoMniekc oprann3anmoOHHO-eJaroru4ecKux ycJI0BHii.

2.1. KanenpapHblii yueOHbIil rpadpuk

IIpomokuTeILHOCTH YU€OHOT 0 roa.
Peanuzanus nporpammel ocymectsisiercs Ha 6aze MBOY COILL Nel r.I'ps3wy,
B COOTBETCTBMU C KaJleHIAapHbIM ydeOHbIM Tpadukom Hadamo 3aHsatuid — 01
ceHT0ps1, okoHuanue — 30 UroHS.
[IponomxkurensHOCTh yueOHOro roaa — 40 yueOHbIX HEJENb.

KoanuyecTBo rpynn — KOMILJIEKTOB.

CornacHo yTBEpKIEHHOW IUPEKTOPOM IE€aroruyeckor Harpyske Ha 2023-2024
y4eOHBIN TO1 neicTByeT | Tpymnma ogHOro roja oOy4eHus OObeIUHECHUS «3arajku
AHUMAJIbKYJIC.

2.2. YcaoBus peaau3aluy NporpaMmmsl

MarepuajbHO-TeXHUYECKOe o0ecneyeHne:
- yueOHass MeOenb (CTOJNBI, CTyJbsS, MarHUTHO-MapKepHas JocKa, Imkad yis
HaIJISHBIX TTOCOOUH 1 KOJUICKITHHA),
- mudposoit mukpockon LEVENHUK D70L,
- MuUKpockorr Mukpomen P-1
- KOMITBIOTEPBI, TIPUHTEP, TIPOEKTOP,
- mkad 11 XpaHeHus 1abopaTopHOTO 000PYAOBaAHUS,
- aKBapUyMbl C BOJHBIMH OOWTATENSIMH, WHCEKTAPUYMBI C HACEKOMBIMH U
MOJUTFOCKAMH,
- KOMHATHBIEC PACTEHUS,
- HarJIsiAHbIe TocoOus (Tabyuilbl, TepOapun, KOJUICKIIUH, dydesia, TII00yChl, KapThl)
- mabopatopHoe 000pynoBaHKE (JTyIbl, OMHOKYJISIP U T.IL.),
- yueOHO-METOIMYECKas U CIIpaBOYHas JIUTEepaTypa,
- oOyyJaronme nNporpaMmbl IO KOJIOTUHA U OUOJIOTHH.
- 3]1 oukmu
- IIpubop «Yenmoek-0aTapeiikar

2.3. ®opMbI aTTECTAIIUM PeAIN3AIUU IPOrPAMMBI:
1. IIpomexxyTounas (1exaOpb) U UTOroBasi(mMait) arrecraius (TECTUPOBAHUE).
2. KomlekTuBHasg  OLIEHKAa  pe3yJbTaTOB  MPAaKTHYECKUX  paboT 1Mo
MOJIYYEHHBIM PE3YyJIbTaTaM.
3. UnauBuayanbHasi OILIEHKA PE3YJIbTATOB MPAKTUYECKUX PAOOT yduTeseM
IO MOJYYEHHBIM Pe3yJIbTaTaM.
4. YyacTue B Hay4YHO-UCCIIEIOBATEIbCKUX YUEHUYECKUX KOH(EPEHUIUSAX.

2.4. OueHo4YHbIe MaTEPHAJIBI



KOHTpOJ'IBHO-I/IBMCpI/ITGHBHBIG MaTCpHaJibl 3a 1-e [oJayroauc (HpOMC)KYTOLIHBIC).

Kaxaplii BepHBIM OTBET OlleHUBAeTCs B 1 Oaw.
[IpomexyTOUHBIN TECT

1. Kakas u3 nepedrciieHHbIX (OpM HE BCTpedaeTcsa y OaKTepHalIbHbIX KIETOK?
A. mapooOpasnsie b. cnupaneBunusie B. ranteneoopasubie  I'. [lanoukoBugHbIe
2. llmanobaxTepuu 1o croco0y MUTAHUS SIBISIFOTCS
A. mapasutamu b. xemocunTe3upyommmu aBToTpodamu B. canporpodamu

I'. poTocunTE3MPYIOIIMMHU ABTOTPOGaMu

3. He siBnsieTcst 6akTepuaibHBIM 3a00JI€BaHUEM

A. cubupckas s3Ba b. canbmonenne3  B. nuzentepus I rpunm

4. baktepun, BBI3bIBAIOIINE TaKOe 3a00JIeBaHUE, KaK TyOepKye3, UMEIOT GopMy
A. BuOpuonsl  B. KOKkHM b. manmoukn I'. cuprinb

5. IlmanerapHas poJib OaKTEepUil 3aKJIFOYAECTCS B TOM, YTO OHH :

A. UCIIOJIB3YIOTCS AJIS IPUTOTOBJIEHUS MOJIOYHOKHUCIIBIX IPOAYKTOB

b. cnocoOCTBYIOT YCBOEGHHUIO CEIBCKOX03UCTBEHHBIMU O000BBIMU PACTEHUSMU
a30Ta BO31yXa

B. n30aBJISAIOT OT CKOIICHUI OPraHN4€CKOTr0 MyCOpa, Y4acTBYKOT B
o0pa3oBaHMHU rymyca

I oOuraroT B THUIIEBAPUTEIBHOW CHUCTEME 4YEJIOBEKa, I[OMOTarT Mpu
PaCLIEITIEHUH TIII0KO3bI, MOJIOYHOTO caxapa

6. ['puOBI BBIIETISIOT B:

A.pon b.cemeiicteo B. llapcTBo I'. mopsimok

7. IlnomoBoe Teno msimoyHoro rpuda oOpa3oBaHO

A. IUTINKONU ¥ MUIIEITUEM b. HOXKOM M MULIETHEM

B. LIANKON M HOKKOH I'. MMKOPH30 U CIOPAHTUEM

8. K rpubam, nomyuaroumuMm OpraHMYECKHE BEILECTBA U3 KOpPHEH JepeBbEB,

OTHOCSITCH:

A.mykop b. nenumwn  B. Jlpoxoku  I'. mogdepe3oBuK

9. K rpubam napa3uraM OTHOCST:

A. GnetHas moranka M Mmyxomop b, meHunmin u Mmykop

B. rpu6 TpyTOBUK U r0JIOBHS I'. maMNuHBOHBI U BEMIEHKU

10. [IpouHOCTbH KJIETOUHOM 0007I0YKM TpUdAM MPUAAET

A. IEKTUH b. xuTnH B. Llemntonosa I'. Tmukoren

11. SImoBUTHIM TpHUO:

A. myxomop b.onenoxk B.mogocunoBuk [I'. 6enbliii rpu6d

12. CuMOMO030M KaKUX OPraHU3MOB SIBJISIOTCS JTMIIAHHUKH?

A. Tpuba u KopHiIMH epeBa b. I1ByX rpr0Oo0B pa3IudHBIX BUI0B

B. rpu6a u Bogopociu ['. Bogopocnu u 6akTepuii

13. JInmraiftHuku ycHest u 00po/iay, OOUTAIOIINE Ha IEPEBBSIX, OTHOCSATCS K



A. KYCTHCTBHIM JIMIIAWHUKAM  b. TUCTOBBIM JHIIAlHUKAM

B. HakMIIHBIM JTHIIAaHHUKAM I' oHu HE OTHOCSTCS K JIMIIAaHUKaM, a

SIBJISIFOTCS. TOPPSHBIMUA MXaMH.

14. Teno TUIIaiHUKOB HA3bIBAIOT

A. cJI0eBHIIIEM b. cTebnem B. mucrtom I'. moberom

15. JIMIIaiiHUKU PaclpOCTPAHEHBI:

A. Ha BC€X KOHTUHEHTaxX, KpoMe AHTAPKTUIbI

b. Ha BceX KOHTHHEHTAaX, BKJIKIOYasi AHTAPKTHIY

B. B yMepeHHBIX MIMPOTaX CEBEPHOTO MOIYyIIapus

I'. B TponuuecKux u CyOTpONMYECKUX MHUPOTaX

16. PoJib IUIIAaiHUKOB B IPUPOJIE 3aKITIOYACTCA NPEUMYIIIECTBEHHO B TOM, YTO OHHU:
A. ABJISIFOTCSI OCHOBHBIM BUJIOM IHILHU JIJI HEKOTOPBIX MTHI]
b. sBasI0TCS Cpea00OpPa3ylOIIMMHU BUAAMH B HEKOTOPBIX CO001IeCTBAX
B. 3amumimiaroT CTBOJIBI AEPEBBHEB OT MEPEOXIIAXKICHUS 3UMOU
I'. ABISIOTCS IPUPOIHBIM KPacUTEIIEM

Kpurepuu ouennBanus

MaxkcuMaIbHOE KOJIU4YeCcTBO 16 0alos;

16-14 6anioB - BEICOKUI YPOBEHb;

10-13 6amoB - cpeaHult YpOBEHb;

7-9 GanoB - HU3KUI YPOBEHb.

KoHTpobHO-U3MepuTeIbHbIC MATEPHAJIBI 32 0/l (MTOTOBbIE)

Kasxmprit BepHBIN OTBET OIICHUBAETCsS B 1 Oas.
HUtorosslil TeCT

Yacts A
1. B mpupoaHOM co0OIIeCTBE paCTeHHsI OOBIYHO BHITOJIHSIOT (QYHKITHIO
A) moTpeoduTens B) paznararens
b) npousBoauresst I') xuiHuka
2. Camoe OemHOE pa3HOOOpa3He KUBOTHBIX
CBOHCTBEHHO
A) Adpuxke B) AnrapkTuae
b) ABctpanuu I') EBpazun

3. KpyroBopoT BeliecTB B IPUPO/IE€ BKIIOYAET B CEOsI

A) pousBoAUTENEH, TOTPEOUTENEH, XUIITHUKOB

b) npousBoauTeseil, morpeduTes e, pa3jararesien
B)norpebureneit, paznararesneii, XUITHUKOB

[') mpousBoauTENEH, TOTpEOUTENEH

4. I'erepoTpodbl — 3TO:

A) opraHu3Mbl, OJyYaOIINE TOTOBbIE HEOPraHUYECKUE BEIIECTBA



b) opranusmel, cnocoOHbIE MpeBpaliaTh HEOPraHUYECKUE BEIIECTBA B

OpraHUY€eCKHUe MOJ ICHCTBUEM SHEPTUU COJTHIIA

B) opranusmsbl, noJiy4amuiue roroBbie OpraHn4vecKne BenecTsa

[') opranu3mbl, CHOCOOHBIE KUTH 0€3 MOCTYIICHUS OPTaHUYECKHUX BEIIECTB

5. COBOKYITHOCTh OPTraHHU3MOB, TECHO B3aMMOJICUCTBYIOIINE MEXKTYy COO0M U
oOuTaroIIKe Ha OJHOU TEPPUTOPUH ITO

A) I'erepotpodsl B) [Ipupoanoe coodmecTBo b) ABTOTpOdHI

') [IumeBas 1nenb OpraHu3MoB

6. CKOJIBKO BCEro cpen »ku3Hu Bel 3HaeTe?

A1l 0) 2 B)3 r)4
7. B xakoii cpene oOuTaeT yemoBek?

A) B BogHOI B) B mouBeHHO

b) B opranusmenHoi r) B HazemMHO-BO31ylIHOM

8. Camas pazHooOpasHas cpenia 3To:

A) BoaHas B) IMOYBCHHAs

b) opranuzmennas I) Ha3eMHO-BO31YyLIHasA

9. B kakou cpene KUBYT NTapa3UTHIECKUE YEPBU?

A) B BoaHoi B) B nmouBenHoit

b) B opranuzmenHou r) B HazemHo-BO3My1IHOM

10. K ¢pakTOpam HEXUBOI NPUPOIBI OTHOCATCS:

A) cBer, BOJa, TeMIeparypa B) 3asil, 1epeBbs, YEPBU
b) Ceer, nituisl, Boga r) JlepeBns, BoJa,

OCaJKu

11. K daxTopam »uBOM IPUPOABI OTHOCATCS:

A) cBer, Bo/Ia, TEMIIEpaTypa B) 3afill, NTHLbIL, YePBH
b) Cger, ntuiipl, Boja r) [lepeBns, Boaa, Ocaaku

12. K anTpororeHHbiM (pakTopam OTHOCSITCS:
A) BbIXJIonbI NPOMBINIJIEHHOCTH, 3arPsi3HEHNE BO/IbI, BHIPYOKa Jieca
B) 3asiil, IepeBbs, YEPBU b) Cger, nuiisi, Boga
r) JlepeBbs, Boaa, 0OCaiku
Yacte b
1. BcTaBbTe npOITynIeHHBIE CI0BA:!
1) Bo3gelictBue moaen Ha IpUpoay — 3TO dakrto p(oTBer:
aHTpoONoreHHbliigaxKTop)
2) Bo3gelictBue kmMara Ha OpraHu3Mbl — 3TO daktop (oTBeT:
abuoTnuyeckuii paxkrop)

1) Bo3saeiicTBrE BOIKA HA JIUCY - 3TO (dhakTop (0TBeT:
admorudeckmMiu paxkrop)




2) Bo3zgaeiicTBre cHera Ha OpraHu3Mbl — 3TO baxkTop(0TBET:
adbnornveckuii paxrop)

2. Haiinure napy onpeaeneHusM nyHKTa A u3 nyHkta b (4To yemy cOOTBETCTBYET?)
A) ABToTpOo(BI, reTepoTpodBI, MUIIECBAS LIETb.

b) XKuBoTHBIE, 11€T1h MUTAHKUS OPTAHU3MOB, PACTCHHUSI.

(OTBeT: aBTOTPO(PBI- pacTeHusi, reTepoTpodbl — ;KUBOTHbIE, MUILEBAA 1EeNb —
nenb MATAHMS)

3. [TpuBenuTe npruMep NPUCIOCOOIEHHOCTH OPraHU3MOB K CPEZIE CBOETr0
obutanus (ppIObLI NPUCIOCOOMINCH K 00MTAHUIO B Boje: (popMa Tejia
o0TexkaeMasi, IVIABHUKMH, TEJIO MOKPBITO CJAN3bIO)

4. IIpuBeauTe npuMep KpyroBopoTa BELIECTB B MIPUPOJE (C UCTIONB30BaHUEM
MUILEBOM 1IEMU OpPraHU3MOB)

(oTBeT: TPaBa «— KY3HEUHK<«—JISATYHIKA«—3as«—BO0JIK)

Kpurepuu ouennBanus
MakcuManbHOE KoJIu4ecTBO 17 6annos,
17-15 6anioB - BBICOKHI YPOBEHBD,
14-12 GanyioB - cpeiHUI YPOBEHB;

11-9 GanyoB - HU3KUH YPOBEHb

2.5. MeToanueckoe od0ecrnevyeHue

@opMbI OpraHM3aluu Y4eOHOr0 3aHATHIl, HCIOJIb3yeMble NPH pean3aluu
NMPOrpaMMBbl:
1. BBIMOJHEHUE Ta00PATOPHBIX PAOOT MO TEME;

2. CaMOCTOSTENIbHOE MPUTOTOBJIEHUE MUKPONPENAPATOB PACTUTEIBHON U
’KUBOTHOM KIJIETKH;

COCTaBJICHHE TA0JINLI, CXEM, KaPTOUEK, CIalA-IPE3EHTAIN, IPOEKTOB;
YCTHBIE COOOLIEHMSI YUALUXCSI C MOCIEAYIOLEH TUCKYCCUEH;

COCTABJICHHE MOJIEH PACTUTEIBHOU KIIETKU;

3aIlATa IPOEKTOB;

AKCKYpCHS;

© NN kW

. BBICTYIIJICHUC HAa CCMHUHAPCKUX 3aHATHAX.

Heuarornqecmde TEXHOJIOI'HH

o Texnonocus 2pynnogo2o ooyueHus — yueOHas TpyIa JEIUTCs Ha MOATPYIIIbI
JUISL PELICHUS] W BBINIOJIHEHUS KOHKPETHBIX 3a/ay; 3a/laHu€ BBIMOJIHAETCS TaKUM
o0Opa3oM, 4TOOBI ObUT BMJIEH BKJIaJ KaxAoro ydeHuka. CocTaB TIpyYIIbl MOXET
MEHSATHCS B 3aBUCUMOCTH OT LIEJIN AESATENBHOCTH;



e Texnonocus KOMNEKMUBHOU MBOPUECKOU OesimelbHOCmU -  CYIECTBYIOT
TE€XHOJIOTUHU, B KOTOPBIX JOCTUKEHUE TBOPUECKOIO YPOBHS SIBISETCS MPUOPUTETHOU
L(EJIBIO.

e Texnonocus ueposoi oesimeabHocmy — TUJAKTUYECKas LIeJb CTABUTCS NEPEN
ydqaummucss B (¢GopMe WrpoBOM 3anadyu, y4yeOHas MAESITEeIbHOCTb MOJYUHSAETCS
IpaBUJIaM MIpbl, YYEOHBI MaTepHUall UCHOJIb3YETCS B KAYECTBE CPENICTBA WUIPHI, B
y4eOHYI0  JIeATENbHOCTh  BKJIIOYAETCSl  3JEMEHT COPEBHOBAHHUS,  YCIIECIIHOE
BBIIIOJTHEHUE JUJAKTUYECKOIO 3aJaHUs CBA3BIBACTCS C UTPOBBIM PE3YJILTATOM.

® Texnonocus nPoOeKmHroco 06yquuﬂ.
HCHB IIPOCKTHOI'O O6y‘l€HI/I}IZ CO3aaTh YCJIOBHA, IIPU KOTOPBIX YUHAIITUCCA:

- CaMOCTOATCIIBHO M OXOTHO HpI/IO6pCTaIOT HCOOCTAOIMC 3HAHUA H3 PA3HBIX
HNCTOYHHKOB,

- y4aTcCs I1OJIb30BATHCA HpI/IO6p€TéHHBIMI/I SHaHWAMU OJIA PCIICHUA I103HABATCIIbHBIX
" IIPAKTUYCCKUX 3a1av,;

- IpUOOpETal0T KOMMYHUKATUBHBIE YMEHUsI, pa00Tasi B pa3IMUHbIX TPYIITIAX;

- pa3BHUBAIOT Yy ceOsl McCIaeAoBaTelIbCcKue yMeHUs (YMEHHS BBISABJICHHS MPOOJEM,
cobopa wumH(pOpManuu, HAOMIOACHUSA, TPOBEACHHUS OKCIICPUMEHTa, AaHAu3a,
MOCTPOCHUE TUMNOTE3, 0000IIEHNUS);

- pasBUBarOT CUCTCMHOC MBIIIJICHUC.

o JKT-mexuonocuu: MCHOIB30BAHUE YYAIIUMUCA CPEACTB HMH()OPMAIMOHHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHM, MPEACTaBISIOMUX CcO00il pabdoTy C NPAKTUUYECKU
HEOTPaHUYEHHBIM 00BEMOM JTAaHHBIX.

NudopmanuonHoe odecnieyenne:
Ayauno-, BUaeo- , poto- , MHHTEPHET UCTOYHUKH, COOTBETCTBYIOIINE COBPEMEHHBIM
TpeOOBaHUSAM U 00ECIIEUNBAIOLINE TOCTHKEHUS TUTAHUPYEMBIX PE3YJIbTAaTOB.

III. Ciucok auTepaTypsbl

OcHoBHas UTEpaTypa
1. EcrecTtBo3HaHmWe: SHIMKIONEeAUYecKuid cioBapb/coct. B.JI. [lomme. — M.:
boapmas Poccuiickas sHnmkiaonenus, 2002. — 543 c.
2. Koznos M., HunGypr E. Bama komnekuus. — M.: IIpocsemienue, 1971. — 160

C.

3. Mamnreiidens [1.A. Pacckaser Hatypammcta. — M.: JlecH. mpoM-cTh, 1984. —
184 c.

4. DHIMKIONEIUYECKUN cloBaph 0HOro ouosiora. — M.: Ilenaroruka, 1986. —
352 c.

5. Cepust « moznaro mup: Jerckas sHuukionenus». — M.: OO0 «U3a-Bo
Actpenb», OO0 «13a-80 ACT».



JlonoJiHMTE IbHASA JJUTEpPaTypa

1. A.ATl'ypesuu IlpecHoBomHbie Boaopociu (ompeaenurens). M3—Bo
«IIpocsemenuey, 2004

2. Anekcee C.B., I'pysneBa H.B. IlpodwmmbHas sxomoro-odpazoBarenbHas
nporpamma s cenbckux ko — CII6.: JIOUPO, 2002. — 136 C.

3. bepmanckui ML.E., T'yzeeB B.B. [lumaktuueckue H TICUXOJOTHUYECKHE
ocHOBaHUsl oOpaszoBarenbHOU TexHonormu. — M.: ILlentp «llemarornueckuit
mouck», 2003. — 256 c.

4. byuapomaT.l.Ilpaktuueckas oskojorus // ABTOpckue o00pa3oBaTeIbHbIC
IpOrpaMMbl  JIOMOJHUTENBHOTO  OOpa3oBaHHs  JeTed. —  YJIbSHOBCK:
N3parensctBO «Kopnopaius TexHonorui npoasuxenus», 2008. — C.45-102.

5. T'mn A.A., Augpxeeckas M.}O. 150 TBopueckux 3aaad A CENbCKOW MIKOJIBI.
— M.: Hapoanoe o6pazoBanue, 2007. — 234 c.

6. XKypnans! «MccnenoBarenbckas padboTa MKOIFHUKOBY 3a 2002 — 2016r.1.

7. KpuBonmannoBa H.A. Bueypounas pnesrenbHOCTh. IIporpamma pa3zBuTus
MO3HABATENIbHBIX CIIOCOOHOCTEH yuamuxcs. 5-8 kmaccel. — M.: [Ipocsernienue,
2012.—-47 c.

8. KpuBonanmoBa H.A. Bueypounas pgestenbHOCTh. COOpPHUK 3aJaHMil ISt
pPa3BUTHS TO3HABATENIbHBIX CHOCOOHOCTEW ywammxcs. 5-8 kmaccel. — M.:
[Ipocsemenune, 2012. — 222 c.

9. KpusomeeBa M.A., Kucnuiikas M.B. Dkosoruueckue 3KCKypCUM B IIKOJIE. —
M.:UKL «MapT»; Pocros-Ha-/{ony: U3a. nenrp «MapT», 2005. — 256 c.

10.JI. H. Hopoxuna, A.C.HexmromoBa, PykoBoJICTBO K J1a0OpaTOPHBIM 3aHSTHIM
1Mo  0OOTaHUKE C OCHOBAMHM DKOJIOTHH, MockBa.1990r.

11.M . U. byxap. IonynsipHo o mukpoOuosnorun. M3nareabcTBO «3HaHUE»
1989 r.

12. MeToauKa JUAarHOCTUKHU COIHATBHO-TICUXOJOIMYECKUX YCTAaHOBOK JIMYHOCTHU
B MOTHBalMOHHO-TIOTpeOHOCTHON chepe O.D.ITotemkunoit / [IpakTuyeckas
MICUXOJNArHOCTHKA. METOAMKH U TecThl. YdeOHoe mocobue. Pen. m cocr.
Paitroponckuii [1.51. — Camapa, 2001. C.641-648

13.MexkoBa T.H. IlporpamMbl © METOAMKHA MNPOBEACHHS  IIKOJIBHOTO
¢dbenonoruueckoro mouutopunra. — OpenOypr: OB, 2005. — 55 c.

14. HM.Antunosa, M.I1.TpaBkun. baktepun kak 00bEeKT U3yUCHUS.

15. Hopenko M.I'. Dkonornyeckoe BocUTaHUE B 1IKoJe. — Bonrorpaa: Yuurens,
2007.—-139c.

16.[Tuenkua A.B. ®otorpaduueckas cbeMka OMOIOTMYECKUX OOBEKTOB. — M.:
Okocucrema, 1997. — 21 c.

17.Pycckux P.Jl. 3aHumaTenbHble 3aHATHS C FOHHaATaMu. — VDkeBck: Y aMmypTus,
1981.—-236 c.



MyHununajabHoe 0K0/I:KeTHOe yUpe:KIeHHne T0NMOJIHUTEIbHOr0 00pa3oBaHus
«leHTp pa3BUTHA TBOPYECTBA JIeTell IOHOLIeCTBay I.I'psa3u
I'pA3MHCKOTr0 MyYHHMIMNIAJIBbHOTO paiioHa JInnenkoii 001acTu

PABOYAS ITPOITPAMMA

«3araiku aHUMAJIbKYJIel»
Ha 2023-2024 y4eOHBbI 1o

CocraBuna: HoBukona I'aauna MuxaiioBHa,
1eJIaror JOTOJHUTEIFHOTO 00pa30BaHUs



1. llosicHUTEILHAA 3aIIUCKA

He.m;: paciupCHUC Kpyro3opa o6yqa}0mnxcsl O PasHOYPOBHCBOM COCTaBC JKHBOI'O
Mupa B ITpoUeCCC BBIITOJHCHUA TCOPCTUKO-OKCIICPUMCHTAJIbHBIX SaﬂaHHfI.

3agaum:

- pACIIUPUTH KPYro30p YYalluxcs, COJIEUCTBOBATH IIEJIOCTHOMY BOCIPHUSTHIO HMU
OKPYIKaIOIIEeT0 MHPA;

- W3y4aTh Ha KJIETOYHOM YPOBHE CTPOCHHE IMPEACTABUTEICH pa3IUIHBIX IapCTB:
OaKTepHii, pacTeHUM, )KUBOTHBIX U IPUOOB;

- yrayOuTh 3HAHHUS O CIOCO0AaX BBIMOJHEHUS YKCIIEPUMEHTAIBHBIX, MPAKTHUYECKUX U
71a00paTOpHBIX padoT;

- CIOCOOCTBOBATh YCTAHOBJICHWIO W OCMBICIICHHIO OOYYalONUMHUCS TECHON CBS3HU
MUKpPOMHUpPA C MAKPOMUPOM;

- (hopmMupoBaTH TBOPYECKOE CUCTEMHOE MBIIIUICHHE.

2. KajiengapHo-TeMaTH4eCcKuii IJIaH y4eOHOro Kypca
«3arajku aHUMAJIbKYJei»

o HMEHOBAaHU J1€J10B JI-B JIAaHHU Masdd THYECKaAA
Ne | HamMeHOBaHMe pa3iesio Koa-Bo | Ilna emasi | @PakTn4yecka
n/n H TeM yqeﬁnux 3aHATUH qacoB JaaTa 3aHATUA | JaTa 3aHATUSA

1. Paznesa «3HAKOMCTBO ¢ MUKPOCKONIOM» - 18 yacos

1 | BBognoe 3anstue. Th 2 02.09
Kparkoe uznoxenue

M3y4aeMoro Kypca B
00bEeIMHCHU .
Opranuzaius pabodero
Mmecra. [IpaBuna
MOBEJICHUS HA 3aHATHSIX.
Texanka 6€30MacHOCTH C
MHCTPYMEHTAaMU.
AHKETUpPOBaHHE
yJanxcsi.

2 | OT MuKpoOCKoOma 210 2 07.09
MHUKPOOHOJIOTHUH.

Y CTpONCTBO MUKPOCKOTIA
U TpaBujia paboThl C HUM.
[IpaBmia oOpaiieHust c
71a060paTOPHBIM




000py10BaHUEM.

3-5

[IpaBuna npuUroTOBIEHUS
MUKpOIIpenapaTos.
IIpurorosienue
MUKpPOIIpENapaToB.

09.09,14.09,
16.09

JlaGoparopnas  pabota
«YCTpPOWCTBO CBETOBOIO
MHUKpPOCKOTIa M TIpaBHjIa
pabOThI C HUMY.

21.09

JlaGopaTtopHas
«IIpaBuna

UG POBBIM
MHUKPOCKOIIOMY.

pabora
paboTel ¢

23.09

JlaGopaTopHas
«IIpurorosinenue
MHUKPONPENapaToB
«Koxuna mykay.

pabora

28.09

JlaGopaTtopHas
«Muxkpomup
aKkBapuyMmay.

pabota

30.09

2. Pa3znea «KieTka Kak OHoJioruueckas cucreMa» - 32 yaca

10

Knerka — ocHOBA KHU3HH.
MHoroo0pa3ue KJIETOK.
[{uTonorus — Hayka o
KJIETKE.

2

05.10

11

Kiterounast reopus —
OCHOBHOM 3aKOH CTPOCHHMS
KUBBIX OPTaHHU3MOB.

07.10

12

CX0/JICTBO XMMHUYECKOTO
COCTaBa KJIETOK Pa3HbIX
opranu3mMoB Cx0ACTBO
XHMHYECKOTO COCTaBa
KJIETOK pa3HbIX
OpraHu3MOB Kak
JTI0Ka3aTeIbCTBO UX
pOACTBA.

12.10

13

JlaGoparopnas  pabota
"OGHapyxeHrne OEIKOB,
KUPOB U YIJIEBOJAOB B
KJIETKaxX paCTEHUN'.

14.10

14-
15

Ctpoenue pacTUTENBLHOU U
KUBOTHOU KJIETKHU.

19.10,21.10

16

[MuTormmazma u
OPTraHOUbI.

26.10




17 | JlaboparopHass  pabora 2 28.10
"®aKTopHI, BIMUAIONIUE HA
I[EJIOCTHOCTh  KJIETOUHBIX
MeMOpaH".

18 | OcobeHHOCTH CTpOCHUS 2 02.11
MpoKapuoT. bakrepuu u
[IMaHOOAKTEPHUH -
TUMUYHBIC PEICTABUTETN
ITPOKApPHOT.

19- | 3nauenue OakTepuii B 4 09.11,11.11
20 | mpupone, CeIbCKOM
XO3SHCTBE,
MIPOMBIIICHHOCTH, OBITY,
MeaurHe. Mepbl
OOpBHOBI ¢ TATOTCHHBIMU
OaKTepusIMHU.

21 | JlabopatopHas  pabota 2 16.11
"OCcoOEHHOCTU CTPOECHUS
KJIETOK IIPOKapHOT'.

22 | CXOICTBO U pa3iinyuue 2 18.11
MIPOKAPHOT U IYKAPUOT.

23- | KneTku: pacTurenbHas, 4 23.11,25.11

24 | )xuUBOTHas, TpUOHAsI.

25 | JJaGoparopHas paboTa 2 30.11
"CTtpoeHue

DYKapUOTUYECKUX KIETOK' .

3. Paznen «Opranusm — Kak 0MoJiornyeckasi cucreMa» - 18 vacon

26 | CTpoeHue BUPYCOB U UX 2 02.12
TUMNbL. JKU3HEHHBIA LUK
BHUpYyca (Ha mpumepe
BHUpYyca TabaqyHOU
Mo3aukn). KieTka Xo3suH u
BHUpYyC-TIapa3UT: CTpaTEruu
B3aMMOJECHCTBUS.

27 | CoBpeMEHHOE COCTOSTHUE 2 07.12
1po0seMbl OOpHOBI C
BUPYCHBIMU UH(PEKIIUAMH.
BakuuHanus — 10CTHXeHus
U IPOOJIEMBL.

28 | OnpeneneHue TKaHU. 2 09.12
Knaccudukanus
PACTUTEIbHBIX M )KUBOTHBIX
TKaHeH.




29 | JKuBoTHBIE TKAHH: 2 14.12
SHIUTEIMAJIbHAS,
MBbIIIICYHAas, HEpBHAas,
COCIMHHUTEIbHAS.

30- | JJabopaTopHas 4 16.12,21.12
31 | pabota
"CTtpoeHue
KUBOTHBIX
TKaHEn".

32 | PacTuTenbHBIE TKAHU. 2 23.12

33 | JJabopaTopHas 2 28.12
pabora
"CTtpoeHue
pPacTUTEIBbHOU
TKaHu'.

34 | Merabonuzm — 2 30.12
npeoOpa3oBaHue
BEIIECTB U SHEPTUH.

4. Paznen «MHoroodpa3ue OpraHnu3MoB, MX CTPOEHHUE U KU3HEAESITeJIbHOCTDH)
- 62 gyaca

35- | CemuHapcKue 3aHITUA 6 13.01,18.01,

37 | «lIpocreiimme — Havano 20.01
BCEIr0 KUBOT'OY.

38 | YcnoBus )Xu3HU 2 25.01

6axtepuit. Dopma u
CTpOeHHE OaKTepHaTbHBIX
KJIETOK.

[ToBenenue GakTepuil.
CniocoObl muTaHUsl.
Pacnipoctpanenue u
3HaYCHHE OaKTEpHil.

39 | Poxb Gaktepuii B 2 27.01
ounocdepe.

40 | 3HaueHue OakTepuil B 2 01.02
KU3HU YEJIOBEKA.

41 | Metoibpl 60pBOBI C 2 03.02
OaKTepUsIMHU.
[TacTepusanmus,
CTepUIIU3aIus,
ne3nH(EKITHS.

42 | JJaGoparopHas paboTa 2 08.02
«IloceB u HaOIIOIEHUE 32
pPOCTOM OaKTEepUii».




43

JlaGopaTopHnas pabota
«baktepun 3yOHOTO
HaJICTay.

10.02

44

JlaGopaTopHnas pabota
«baktepuu kaprodeabHO
MAJIOUKNY.

15.02

45

JlaGopaTtopHnas pabota
«bakTepuu ceHHOU
TATOYKI.

17.02

46

['pulbbl npeacraBuTenu
0Cc0o00T0 apcTBa KUBOU
npupozsl. [Ipuznaku
rpudoB.
Knaccudukanus rpubos

22.02

47

OcobennocTtu
MJIECHEBBIX TPUOOB.
3HauYeHHUE MJIECHEBBIX
rpudoB.

29.02

48

Hpoxoku. CTpoeHue u
POJIb IPOAOKEN B KU3HU
YeJI0BEKA.

02.03

49

JlaGopaTopHas pabota
«Myxkop».

07.03

50

JlaGopaTopHas pabota
«Ileanmnny.

14.03

51

JlaGopatopHas
pabota «Bnusinue
TEeMIIEpaTypbl Ha
POCT TUIECHEBBIX U
TPOXOKEBBIX
rpuOOBY.

16.03

52

MukpockonmyecKue
BOJIOPOCIIN — TpyIIIIa
HU3IINX PACTCHUM.
OnHOKIETOYHBIC,
MHOTOKJIETOYHBIE U
KOJIOHUAJIbHBIE
BOJIOPOCIIN.

21.03

53

Oco00EHHOCTH CTPOEHUS U
KHU3HEACSITEIbHOCTH.

23.03

54

JlaGopaTopHas pabota
«3yuenne
OJTHOKJIETOYHBIX
BOJIOPOCJIEN IO TOTOBBIM

28.03




MUKpOIpernapaTam.

55

3Ha4YeHUE BOJIOPOCIEH B
MPUPOJIEC U KU3HU
YyeJI0BEKa.

30.03

56

JlaGopaTopHnas pabota
«Bomopociu — oburarenu
aKBapuyMay.

04.04

57

JInmanauky —
CHUMOMOTHYCCKHUE
opranusmbl. CTpoeHue
JIMIIIAHHUKOB.
Knaccudukanus
CJIOCBHIIIA.

06.04

58

JlaGopaTopHnas pabota
«M3yyeHne BHEIIHETO U
MUKPOCKOMUYECKOTO
CTPOECHHUS JIMIIAWHUKOB.
Cpe3 nuiIaitHuKay.

11.04

59

OcobenHocT
pa3MHOXEHHUS. 3HAUYCHHUC
U POJIb JINIIAHHUKOB B

MIPUPOJIC.

13.04

60

JInnranHuky Kak
OMOMHANKATOPBI
OKPY’KAIOLIEH CPEBI.

18.04

61

Knaccudukanus
OJIHOKJIETOYHBIX
IIPEACTABUTENIEN LIapCTBa
KHUBOTHBIX. OCOOCHHOCTH
CTpPOEHUs U
KU3HENIEATEIbHOCTH
IIPOCTENIINX.

20.04

62

Mukpockonuueckue
JOMAITHUE KIICIIIH.
3Ha4YeHUE ITUX
OpraHU3MOB JIJIS1 KU3HU
YeJI0BEKA.

25.04

63

[TayTrHHBIA KJT€IIl,
IIUTOBKA, TIIA —
Mapa3uThl PaCTECHHUIA.
Mepsl 60psOBI C
BpPEIIUTEISIMU U 3aLUTa
pacTeHUN.

27.04

64-

IIpocreimue

04.05,7.05




65 | OOHOKIIETOYHBIE
KUBOTHBIE — OOUTATEIH
BOJIHOM CpebI,
BO30OyAUTENN
3a00s1eBaHUH YelloBeKa U
XKUBOTHBIX. [IpocTeniume
— CUMOHMOHTHI.
CemuHapcKue 3aHATUS.

5. Paznea «Pabdora Hag npoekrammu» - 30 yacon

66- | Ot MuKpomUpa 10 4 12.05,16.05
67 | Makpomupa

68 | DKCKypcHs B IPUPOY IO 2 18.05
MTOMCKY U cOOpy
TpyTOBUKOB. OOpaboTKa
OMOJIOTUYECKOTO
MaTepuaa.

69 | MUKPOCKOIIMYECKOE 2 23.05
CTPOECHHUE TPYTOBHUKOB.
Knaccudukanus
TPYTOBHKOB.

70- | buonoruyeckoe 3HaYCHHUE 4 25.05,30.05
71 | TPyTOBHUKOB B IIPUPOJIE.
Odopmiterne mpoexTa
buonorunueckoe 3HaueHUE
TPYTOBUKOB B IIPUPO/IE.
OdopmiieHne nmpoekTa.

72- | IlogroroBka mpoeKTa Mo 12 01.06,06.06,

77 | uccnegyemMom TeMe. 08.06,13.06,
KoncynprrpoBanue. 15.06,20.06

78- | 3ammTa MUHUIIPOEKTOB. 4 22.06,27.06

79

80 | HUrororoe 3aHsTHE. 2 29.06

DKCKypcHs Ha TEMY
«IIpupogHoe coobiecTBo
OpPTraHHU3MOBY

3. CoaepxxaHue nmporpamMmbl

1. Paznesn «3HAKOMCTBO ¢ MUKPOCKOIIOM))
Teopus.

BBoanoe 3anstue. Th Ha 3ausaTusgx.
Kparkoe uznoxeHue mzydaeMoro Kypca B o0ObeauHeHun. Opranuzamnus padbodero
Mecra. [IpaBuna noBeeHUs Ha 3aHATHAX. TeXHHKA 0€30IMaCHOCTH C HHCTPYMEHTAMH.



AHKETUPOBAHUE YUALIUXCH.

Tema «OT MUKpPOCKOIIA 10 MUKPOOHOJIOTUN»

Hctopust OTKpBITUSI MUKPOCKOIIA. Y UEHbIE HCCIIEI0BATENN, BHECIINE BKIaJ B U3yYCHHE
MuKpoopranu3moB. Dpaniysckuii  mukpoobuonor Jlyu Ilactep (1822-1895 rr.),
Hemenkuii yu€ueiii PobGept Kox (1843—1910 rr.) - OCHOBONOJIOXXHUKH COBPEMEHHOM
MUKPOOHOJIOTHUU. Y CTPOHCTBO MUKPOCKOTIA U TTpaBMIa pabOTHI C HAM.

[TpaBuna oOpatieHust ¢ 1a00pPaTOPHBIM 00OPYIOBAHUEM.

Tema «IIpuroroBjieHue MUKpONpenapaToB»

[IpaBuiia MPUTrOTOBICHUSI MUKPOIPETAPATOB.

IpakTuka.
JlabopaTopHas pabora «Y CTpOICTBO CBETOBOTO MUKPOCKOTA U MpaBuiia pabOThI C HUM.

JlaGoparopHnas pabdota «lIpaBuna pabotsl ¢ uppoBEIM MUKpOCKoom». JlabopaTopHas
pabora «lIpurotoBnenne mukpomnpenapaton «Koxuua gyka»
JlaGopartopHas pabota « MHUKpPOMUP aKBaApUyMay.

2. Paznen «Kiterka kak 0MoJIoru4yecKasi CHCTEMa))

Teopus.

Tema «Kiterka — ocHOBa xku3HU. MHOr0oo0pa3ue KJIeToK»

3amaun COBpEMEHHOM nuTosioruu. KieTouHas Teopuss — OCHOBHOW 3aKOH CTPOECHMS
KUBBIX OPraHMU3MOB. 3aciyra OT€YECTBEHHBIX YUEHBIX-OMOJIOrOB B 3alllUTE OCHOBHBIX
MOJIOXKEHUM KJIETOYHOM Teopur. (CXOACTBO XMMHYECKOTO COCTaBa KIIETOK Pa3HBIX
oprann3sMoB CXOICTBO XMMHYECKOTO COCTaBa KJIETOK pAa3HbIX OPraHU3MOB Kak
JI0Ka3aTEIbCTBO UX POJCTBA.

Tema «OcHOBHBIE KOMIIOHEHTHI M OPTraHOUABI KJICTKH

CtpoeHue pacTUTENBHOM U )KUBOTHOU KJIETKU. [{UTOmnazma u opranousl.

Tema «IIpoxkaproTHYeCKHH THII OPraHU3ANMH KJICTKID)

OcobenHoctu cTpoeHus: mpokapuoT. OCOOEHHOCTH CTPOEHUS U KU3ZHEICATEIbHOCTH
OakTepuii U LMAHOOAKTEpPUM, KaK TUIHMYHBIX IPEACTABUTEIECH MPOKAPUOT. 3HAYEHUE
OakTepuil B IPUPOJIE, CEINBCKOM XO035HCTBE, IPOMBILUIEHHOCTH, OBITY, MeAULIMHE. Mephl
O0pHOBI ¢ TATOTEHHBIMU OAKTEPUSIMHU.

Tema «JykapuoTbp»

CXOACTBO M pa3nuuve NpPOKapuoOT M dyKapuoT. KneTku: pacturenbHas, KXUBOTHAs,
rpuOHasi.

IHpakTuka.

JlabGopaTopHas pabora "OOHapykeHHE OEIKOB, >XHPOB U YIJICBOJOB B KIIETKaX
pacteHui’.

JlabopaTtopHas pabora "dakTophkl, BIUSIONIME HA IIEJIOCTHOCTh KIETOYHBIX MeMOpaH".
JlabopatopHas pabora "CTpoeHue 3yKapuoTHUECKIX KJIETOK'.

Jlabopatopnas pabota "OCoOEHHOCTH CTPOSHUS KIETOK TPOKApHOT".



3. Pazgen «Opranusm Kak OMOJIOTHYecKasi CHCTEMa)
Teopus.

Tema «Bupychl Kak HeKJIeTOYHAs (popMa KUZHH»

Crpoennie BUpPYCOB M uX TuUMbl. JKH3HEHHBIM IUKI BUpyca (Ha MpuUMepe BHUpyca
TabauHo Mo3auku). KieTka XO03fMH W BUpPYC-TIAPA3UT: CTPATETHH B3aUMOJICHCTBUSI.
CoBpeMeHHOE COCTOsTHUE MPoOsIeMbl OOPHOBI C BUPYCHBIMU HMHGEKIUAMU. BakuuHarms
— NOCTIKEHUS U TIPOOIIEMBI.

Tema « TkaHM MHOTOKJIETOYHBIX OPraHNU3MOBY

Onpenenenue Tkanu. Kiaccudukanus pacTUTENbHBIX UM JKMBOTHBIX — TKaHEH.
[IpoucxoxieHne TKaHEH B TMPOLIECCe HMHAUBUAYATbHOTO pa3BUTUS OPraHU3MOB
(onToreneze).  JKuMBOTHBIE ~ TKaHW:  OMHUTENUAJIbHAs,  MBIIICYHAs,  HEpBHa,
COeIMHUTENbHAsA. PacTUTENbHbIE TKAHU.

Tema «MeTa60,m3M — npeodpa3oBaHue BelleCTB H IHEPrUm)

Tumer oOMeHa BerecTB B kKieTke. ['eteporpodsl n aBTOTpOodE. DOTOCHHTES.

Cunre3 Oenka. DHEpreTUYeCKuil 0OMEH.

IpakTuka.
JlabopatopHas pabora "CTpoeHue KUBOTHBIX TKaHEH".
JlabopaTtopHas pabota "CTpoeHHe pacCTUTEIHPHONU TKaHH'".

4. Paznen «MHoOrooopasue opraHu3MoB, UX CTPOCHHUE U KU3HEAEATEIbHOCTD
Teopus.

Tema «IIpocreiiime — Ha4YaJI0 BCEro KUBOT0»

CeMHMHApCKUE 3aHATHS.

Tema «bakrepun»

YcnoBus xu3nu 6akrepuit. @opma u cTpoeHre OaKTepralIbHbIX KJIETOK.

Buemnue u BHyTpeHHHE CTpykTyphl. lloBenenue Oakrtepuii. CrocoObl NHUTaHUS.
Pacnpoctpanenne u 3Hadenune Oaktepuil. Ponp Oakrtepuili B Oumocdepe: Oakrtepuu
THUEHUST — MUHEpaIM3alldsi OpPraHWYECKUX BEIIECTB; OaKTEpUH TOYBEHHBIE —
OYBOOOpa3oBaHUe; OakTepuu a30TPUKCHUPYIOMHE — OOOTalIeHWe TOYBEI a30TOM;
nuaHoOakTepuy. 3HaueHUE OakTepuil B KU3HU 4YEJIOBEKA - IOJIOKUTENbHAS pOJIb B
XO3SIICTBEHHON JESATENbHOCTH: MOJOYHOKHCIbIE, OaKTepuu OpOKEHHUS; OTpHIIaTeIbHAas
— THHUEHHE MpPOJYKTOB IHTaHUS, NATOrEHHbIE OakTepuu BO3OyauTenn OoJe3HEH Yy
YelioBeKa, KMBOTHBIX M pacTeHuid. Metoasl O60prObI ¢ Oaktepusimu. llactepuzanus,
CTEpHUIN3AITHS, Te3UH(EKITUS.

Tema «IlnecHeBble TPUOBI»

['puber mpeacTaBuTeM 0COOOTO IApPCTBA JKUBOW TpHpoAbl. Ilpw3Haku rpubdoB.
Knaccudukamus rpu6oB OCOOEHHOCTH TUIECHEBBIX T'pHOOB. 3HAYCHHE TUICCHEBBIX
rpu6oB. poxoku. CTpoeHHe U pojib IPOKKEHN B )KU3HU YEIIOBEKA.



Tema «Boxopocan»

MUKpOCKONIMYECKUE BOAOPOCIHM — TIpylna HU3MUX pacTeHud. OIHOKIETOYHBIE,
MHOTOKJIETOYHbIE W  KOJIOHHaJIbHbIE  BoAOpociad. (OCOOEHHOCTHM CTPOEHUS H
KU3HEIEATEIIbHOCTH. 3HA4YE€HHE BOJOPOCIEH B IPUPOAE U KU3HU YETIOBEKA.

Tema «JIumaiiHUKW»

JInmaiiHuky — cuMOuoTHYecKue opranu3Mbl. CTpoeHue numaiHukoB. Knaccudukanus
CJIO€BUILA. OcobenHoctu pPa3MHOXKEHHs. 3HAYEHHE U POJb JIMIIAHHUKOB B
npupoze. JInmaitHuku Kak OMOMHIUKATOPBI OKPY>KAIOIIEH CpeJIbl.

Tema «MUKpPOCKONIUYECKHE KMBOTHbIC — MAPA3UThl KUBBIX OPraHU3MOB
Knaccudukanus OJIHOKJIETOYHBIX IIPEACTAaBUTEIIEH 11apcTBa KUBOTHBIX.
OcoOEHHOCTM  CTPOGHHS W JKH3HeAesATeNnbHOCTH  mpoctedmmx.  CrocoObl
nepenBwkeHus. PasapaxkuMocts. MUKpPOCKONMYECKHE AOMAIIHUE KIIEIU. 3HAYEHUE
ATUX OPraHU3MOB JUISl )KU3HH YEJIOBEKA.

[layTwHHBIA KJIEMI, IIWTOBKA, TS — Tapa3uThl pacTeHUd. Mepbl OOprOBI ¢
BPEIUTEISIMU U 3aLUTA PACTCHUM.

Tema « MuUKpoOpranu3Msel — BO30yAuTEIH 3200/ 1eBaHUSI )KUBOTHBIX U YeJ10BeKA
[Ipocreiimye OTHOKICTOYHBIC JKUBOTHBIE — OOWTATENM BOTHOW Cpeibl, BO30YIUTETH
3a00JieBaHUI YeoBeKa U )KUBOTHBIX. [Ipocreiinirie — ciMOUOHTBI.

CeMuHapCKUe 3aHATHS.

IIpakTHuka.

JlabopaTtopHas pabora «I[loceB m HaOmomeHne 3a poctoM OakTepwmit». JlabopaTopHas
pabota «bakTepun 3yOHOTO HAIETAY.

JlabopatopHas padota «bakTepuu kaprodensHO# mamoukny. JlabopaTopHas

pabota «bakTepun CEHHON MaTOYKI.

JlabopatopHas pabota «MyKop».

JlabopatopHas pabora «IleHuumn.

JlabopatopHas pabora «BnusHue Temmepatypbl Ha POCT IUIECHEBBIX U JPOMKKEBBIX
rpuboOBY.

JlabopatopHas pabota «M3ydeHne OIHOKIETOYHBIX BOJOPOCICH IO TOTOBBIM
MUKPOIIpETIapaTam.

Jlabopatopnas pabota «Bomopociau — oOUTaTeny akBapruyMar»

JlabopatopHass pabora «VI3ydueHue BHEIIHETO W MHUKPOCKOIUYECKOTO CTPOCHHUS
JTUIAanHUKOB. Cpe3 INIIaiHUKAY.

5. Paznea «Pabora Hag npoekTamm» Teopusi.

Tema «OT MUKpPOMHPA 10 MAKPOMHPA»

Tema «CoBMecTHBIH NPOEKT « TpyTOBUK»

DKCKypcusi B MPUPOAY IO MOUCKY M cOopy TpyTOoBHUKOB. OOpaboTKa OMOIOrHYECKOro
Marepuaia. MUKpOCKOIIMYECKOE CTPOCHUE TPYTOBUKOB.



Knaccudukanuys TpyTOBUKOB. bronoruueckoe 3HaueHre TpyTOBUKOB B IIPUPOJIE.
Odopmienue npoekta

Tema «IloaroroBKa MUHU-IIPOEKTOB)

[ToaroroBka mpoekTa 1o ucciieayemon teMe. KoHCylIbTupoBaHUeE.

Tema «3ammura MUHH-TIPOEKTOB)

Tema «Ixckypcus «IIpupoanoe cood1IeCTBO OPraHU3MOB»

4. IlnanupyeMblid YypOBEeHb MOATOTOBKH 00Y4YAIOLIUXCS 10 OKOHYAHUM NPOTrPaAMMBbI
«3araaku aHUMAJIbKYJIei»

Oo0yuaommuecs 10J1KHbI 3HATD:

- YCTPOMCTBO MUKPOCKOIIA U MTPaBUJIa pabOThI C HUM;

- CTPOCHUE U XUMUYECKUN COCTaB KJIETOK;

- 0COOEHHOCTH CTPOEHUS MTPOKAPUOTUUYECKOU U IYKAPUOTUUECKOMN KIIETOK;
- CXOJICTBO W Pa3jIN4usi CTPOCHUS KJIETOK BUPYCOB, OaKTepuil, TpuOoB;

- 0COOCHHOCTHU HEKJIETOUYHBIX (POPM KU3HH;

- 0COOEHHOCTH MPOIECCOB KU3HEEATEILHOCTH MUKPOOPTaHU3MOB.

OO0yuamoumuecs 10KHbI YMETh:

- CpaBHHMBAaTh pa3jU4Hble OHoJIorMueckue OOBEKTHl (BUPYCHI, OakTepuu, TPHUOBI,
OJIHOKJIETOYHbIE PACTEHMs] W JKUBOTHBIE) M IPOLECCHI, J€JaTb BBIBOJBI Ha OCHOBE
CpaBHEHMS,;

- pacmo3HaBaTh M ONKCHIBaTh OCHOBHBIE YAaCTU W OPraHOMJbl KJIETOK Ha MYJIDKax,
npenaparax ¥ Ta0iIuIax;

- U300paxkaTh CTPOCHHE MUKPOOPTaHW3MOB U OPTaHOU/IBI KIETOK;

- U3y4aTh OMONOTHYECKHEe OOBEKTHI U IIPOIECCHI, TPOBOAUTD TaOOpaTOpHBIE HAOIIOICHUS,
CTaBUTH OMOJIOTUYECKUE IKCTICPUMEHTBI, OTIMCHIBATH U OOBSICHATH PE3yJIbTaThl OTIBITOB,

- OCYIIECTBISTH CaMOCTOSITENBHBIN TONCK OMOJOTHYECKOW HH(POpPMAIMH B CIOBapsX,
CIIPaBOYHUKAX, HAYYHOM M Hay4YHO-TIOIYJIIPHOM JIUTEpATypE, ceT VIHTEpHET;

- CAMOCTOSITEIBHO BBITIOHITH TBOPUYECKUE TTPOEKTHI;

- COCTaBJISITh KpaTkue pedepaTsl U COOOIICHUS IO UHTEPECYIOIIUM TeMaM, IPEJICTaBIATh
UX ayJIUTOPUH.
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