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MHNOACHUTEJBbHASA 3AIINCKA
PaGouast mporpamMmma 1o 6MOJIOTHH COCTaBIeHA HA OCHOBE:
['ocynapctBenHnas mporpamma Poccuiickoit @enepannn «Pa3sutue oopazoanusy» (ytB. [1o-

cranoBieHueM [IpasutensctBa PD o1 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6 yTBepxke-
HUH rocyaapcTBEHHOM nporpammbl Poccuiickoii @eneparun «Pa3zButie o0pa3oBaHus.

MeTtoanueckie peKOMEHIaluH 110 CO3JJaHNI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa3oBaTesb-
HBIX OpPraHMU3alHUsAX, PACTIOIOKEHHBIX B CEITLCKOM MECTHOCTH M MAJIBIX TOPO/Iax, IEHTPOB 00pa3o-
BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUYECKOM HarnpaBieHHocTel («Touka pocta») (YTBep-
JKJICHBI pacniopsixeHrneM MuHucTepcTBa npocsenieHus Poccutickoit @enepanuu ot 12 ssHBaps
2021 r. Ne P-6)

Kypc, paccuntannbiii Ha 34 akageMHUUYECKHX 4Yaca, BKIIOYAET TEOPETUYECKUE U MpaKTHYe-
ckue 3aHatus. CopepkaHue MPOrpaMMbl «Y IMBUTEIbHBIM MUKPOMHUD)» CBSI3aHO C MpEAMETaMHu
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

Ha xypc «YauButenbHblii MUKpomMHup» oTBoauTCs mo 1 dac B Henemo B 10-11 knaccax.
Kypc Bxoaut B pazzen ydeOHOro ruiaHa « BHEYpOUHO 1S TeNbHOCTH.

[Iporpamma Kypca npeaHa3HaueHa Ijsl 00yJaroImuxcs Ha YpOBHE CpeqHero oodiero oopa-
30BaHUsl, HHTEPECYIOIINXCS MCCIEN0BATENLCKON AesITebHOCThIO, M HalpaBieHa Ha (GpopMHupoBa-
HUE Yy y4allluXcs YMEHHMs [TOCTaBUTH 1I€JIb U OPTaHU30BaTh €€ TOCTUIKEHUE, & TAKXKE KpPEAaTHBHBIX
Ka4yecTB — THOKOCTh YMa, TEPIIUMOCTh K MIPOTUBOPEUUSM, KPUTUYHOCTh, HAJIMYHE CBOET0 MHEHMUS,
KOMMYHUKATUBHBIX Ka4eCTB.

AKTYalbHOCTh NPOTPaMMbI  Kypca 00YCJIOBJIEHa TEM, YTO 3HAHUS M YMEHHUSI, HEOOXOAUMbIE
JUIS OpraHu3alMyi y4eOHO-UCCIEeI0BATEIbCKON JIEATENIbHOCTH, B OyIylleM CTaHyT OCHOBOW IS
peanu3anuy yueOHO-HUCCIIE0BAaTENbCKUX MPOoeKToB. [Iporpamma Kypca MO3BOJISIET peaan30BaTh
aKTyaJIbHbIE B HACTOSLIEE BPEMSI KOMIIETEHTHOCTHBIM, TMYHOCTHO OPUEHTUPOBAHHBIN, JAESTENb-
HOCTHBIW MMOJXO/IBI.

OxuiaeMblid pe3yjabTar:

[ ] ITOJIOXKUTCIJIbHAA JUHAMHUKA COI.[PIEL]II:HOﬁ nu TBOp‘IGCKOfI AKTUBHOCTHU 06yqaeMHx, HOI[TBGp-
&Kaemast pe3yabTaTaMi X y4acTUsl B KOHKYpCaxX pasIndHOro YpoBHS, (hecTUBAIAX, CMOTpax, co-
PEBHOBaHUSX.

. MIOBBIIICHUE KOMMYHUKAaTUBHOCTY,
. MOSIBJICHHUE U TIOAJIEPKaHNE MOTUBAIMH K YIITYOJICHHOMY U3y4EHHUIO OMOJIOTHH;
o YMEHHE M0JIb30BATHCS COBPEMEHHBIMU UCTOYHHKAMH WH(POPMAIIUY U 1aBaTh apryMEHTH-

POBaHHYIO OIICHKY MH(OpMAaLUK 1Mo OMOIOTUYECKUM BOMPOCcaM; paboTaTh ¢ HAYYHOU U yaeOHOM
JIUTEPaTypoOi;

. copmMHpoBaBIIHEecs OMOIOTHYECKIE 3HAaHUS, YMEHHUS U HaBBIKH, OJTHOBPEMEHHO NPHO0-
pETEHHBIE HAaBBIKA OPTaHU3aLMH BHEKJIACCHOM pabOoThI: MPOBEACHUS BUKTOPHH, Oecel, KIIaCCHBIX
YacoB C yYaIIUMUCS HAYaJIbHOW IIKOJIBI.

Cucrema 3aHATHI COPUEHTHPOBAaHA HE CTOJBKO HA MEepeAayy «rOTOBBIX 3HAHUN», CKOJIBKO
Ha (OPMHPOBAHHE AKTHUBHOM JUYHOCTH, MOTHBHPOBAHHOW K caM0O00Opa3oBaHUIO, 00OJagaromiei
HayaJIbHBIMU HaBBIKAMH CaMOCTOSATEIBHOTO TOMCKa, 0TOOpA, aHalM3a M HCIIOJIb30BaHUs HH()OP-
MallHH.

Baxwueiimmm nproputeToM o01iero o0pa3oBaHus sBIeTcs (GOPMHpPOBAHUE OOIICY4eOHBIX
YMEHUH U HaBBIKOB, KOTOPBIE MPEIONPENEISIOT YCIEIHOCTh BCETO MOCIEAYIONIEro 00y4eHus pe-
OEHKa.

Pa3BuTHe INYHOCTHBIX Ka4eCTB U CIIOCOOHOCTEH IIKOJIEHUKOB OMUPAETCS Ha IPUOOpETEeHNE
UMH OIbITa Pa3HOOOPa3HON NEesATEeIbHOCTH: Y4eOHO-IIO3HABATEIbHOM, MPAKTUYECKON, COLMAIIb-
HOM.



Kypc «YauBuTenbHbIil MUKPOMUDP» HOCUT pa3BUBAIOIIMN Xapakrtep. Llenbro naHHoro cren-
Kypca sBigeTcss (OPMHPOBAHHE IOUCKOBO-UCCIENOBATEIbCKUX W KOMMYHHMKATHBHBIX YMEHUI
LIKOJIbHUKOB.

3aHATHS Kypca pa3ieleHbl Ha TEOPETUYECKUE U IpaKkTHYecKue. [Ipudém nesaTenbHoCTh Mo-
JKET HOCUTh KaK I'PyINIIOBOW, TaK U MHIUBUAYAJIbHBIA XapakTep.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA OB YYAIOIIUMMUCH ITPO-
T'PAMMBI BHEYPOUHOM JESATEJIBHOCTH

B pesynprate n3ydeHus Kypca «Y IMBUTEIbHBI MUKPOMHD» OO0y4yarouiugecsi Ha ypOBHe
cpeaHero oo1ero o0pa3oBaHus:

® [10JTy4aT BO3MOXKHOCTb PacIIUpPUTh, CHCTEMATU3HPOBATh U YIIIYOUTh UCXOAHbIE MPEICTaB-
JICHHS O TIPUPOJIHBIX OOBEKTaX M SABJICHUSAX KaK KOMIIOHEHTaX €IMHOTO MHpPA, OBJIAZCIOT OCHOBA-
MU TPaKTHUKO-OPUEHTUPOBAHHBIX 3HAHUHN O MPHUPOJIE, TPUOOPETYT IEIOCTHBIN B3I HA MUD;

® [10JIy4aT BO3MO>KHOCTh OCO3HATh CBOE MECTO B MUDE;

® [03HAKOMSATCS] C HEKOTOPBIMU CIIOCOOAMHU M3YYEHHUs MPUPOJIbI, HAYHYT OCBAaUBaTh YMEHUS
MPOBOANUTH HAOIIOACHUS B MPUPOJE, CTABUTH OMBITHI, HAy4aTcs BUAETh U MOHUMATh HEKOTOPbHIE
IPUYNHHO-CJIEICTBEHHBIE CBS3U B OKPY>KAIOILEM MUDE;

e [10JTy4aT BO3MOXKHOCTH TIprHoOpecTu 6a3zoBbie ymeHus padbotel ¢ UKT cpencrBamu, moncka
uH(pOpMallMU B 3JIEKTPOHHBIX UCTOYHHKAX M KOHTpoilupyeMoM MHTepHeTe, Haydarcs co3qaBaTh
COOOIICHUS U MIPOEKTHI, TOTOBUTH M IIPOBOIUTH HEOOJIBIINE MPE3CHTALIUH.

® [10JIy4aT BO3MOXHOCTh HAayUUTHCS MCIOJIb30BATh PA3jIMYHbIE CIPAaBOUHbIE U3JaHUS (CIO-
BapH, SHIMUKJIONEANH, BKIIOYasi KOMIBIOTEPHBIE) U JETCKYIO JUTEPATypy O MPUPOJIE C LIENBIO MO-
MCKa TI03HABaTENIbHOW MH(pOpPMAIMH, OTBETOB Ha BOIPOCHI, O0OBSICHEHHH, /Il CO3/1aHUsI COOCTBEH-
HBIX YCTHBIX WJIM MUCbMEHHBIX BBICKA3bIBAHUM.

IIpeameTHbIe pe3yJIbTATHI:
1) dopMupoBaHUE IIEHHOCTHOTO OTHOIIICHHSI K KUBOHW MPUPOJIE, K COOCTBEHHOMY OpTraHU3MYy,

MOHMMAaHUE POJIU OMONOTHH B (POPMUPOBAHHM COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI
MUDA;

2) yMeHHE TNPUMEHSTh CUCTEMY OHOJOTMUECKHX 3HAHWMH: PacKphIBaTh CYIIHOCTH >KHMBOTO,
Ha3bIBaTh OTJIMYUA KUBOTO OT HCIKHUBOTO, NMECPCUUCIIATE OCHOBHLIC 3daKOHOMCPHOCTU OpraHu-
3anuu, GyHKIHOHUPOBAHUS O0BEKTOB, SBJICHUH, IPOIIECCOB KUBOM MPUPOIBI, SBOITIOIIMOHHO-
T'0 Pa3BUTHS OPTAHUYIECKOTO MHPA B €T0 SIUHCTBE C HEXKUBOU MPUPOJIOiL; chOPMUPOBAHHOCTH
MPEJICTAaBICHUI O COBPEMEHHON TEOPHH SBOJIIOIIMN U OCHOBHBIX CBUETENLCTBAX 3BOJIIOIUY;
3) BnajieHHe OCHOBAMHM MOHSATUHHOTO anmapaTa 1 Hay4HOTO si3bIKa OMOJIOTHH: UCTIOJIb30BaHUE
M3yYEHHBIX TEPMHUHOB, TOHSATUH, TEOPHH, 3aKOHOB W 3aKOHOMEPHOCTEH ISl OOBSICHEHUS
HaOJI0JaeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U TIPOIIECCOB;

4) IIOHUMAaHUE CHOCO6OB MOJIYYCHU A 6I/IOJIOFI/I‘-I€CKI/IX 3H3.HHI>1; HaJIMYHUEC OIIbITa UCITOJIb30BaHUA
METOOOB 6HOHOI‘I/II/I C LCJIBIO U3YUYCHHS KUBBIX O6’beKTOB, 6I/IOJIOFI/I‘-I€CKI/IX SIBJICHUU U mnponec-
COB: HaG.HIO,Z[eHI/Ie, OIMUCAHUC, MMPOBCACHHUC HCCIOKHBIX 6I/IO.HOI‘I/I‘ICCKI/IX OIIBITOB MU 3KCIICPpH-
MEHTOB, B TOM YHCJI€ C HCIIOJIb30BAaHHEM aHAJOTOBBIX U LHU(POBHIX MPHUOOPOB U HHCTPYMEH-
TOB;

5) yMeHHe XapaKkTepu30BaTh OCHOBHBIE TPYIIIBI OPTaHU3MOB B CUCTEME OPTaHUYECKOro MUpa
(B TOM YHCIIE BUPYCHI, OAKTEPUHU, PACTEHUS, TPUOBI, )KUBOTHBIC): CTPOCHHUE, MTPOIIECCHI KU3HE-
JEeSITEIbBHOCTH, UX MPOUCXOKICHHIE, 3HAUCHHUE B MIPUPOJIE U KU3HU YelloBeKa; 6) yMeHue o0b-
SICHSITH TTOJIOKEHHE YEJIOBEKA B CHCTEME OPTaHMYECKOTO MUPA, €r0 IPOUCXOKIACHUE, CXOACTBA
" OTJINYHA YCIIOBCKA OT XKUBOTHBLIX, XaPAKTCPU30BATH CTPOCHUC U MPOLECCCHI KU3HCACATCIIb-
HOCTH OpPraHU3Ma YeJIOBEKa, ero MPUCIIOCOOIEHHOCTD K pa3 [/ IMYHBIM YKOJIOTHYECKUM (haKkTo-
pam;

7) yMeHue ONUCHIBaTh KJIETKH, TKaHH, OPTaHbl, CUCTEMbl OPraHOB U XapaKTEepPU30BaTh BaXK-
Helme 6M0JI0THYeCKHe MPOLIECChl B OpraHU3Max pacTeHHM, dKUBOTHBIX U YEJIOBEKa;



8) copMHpPOBaHHOCTh TPEIACTABICHHNA O B3aUMOCBS3M HACJCIOBAHUS ITOTOMCTBOM
npu[ |3HAKOB OT POAUTENLCKUX (HOpPM C OpraHu3alMell KIETKH, HaTMYhHeM B HEH XPOMOCOM
KaK HOCHUTEJIeH HaceICTBEHHON MH(OpMalnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HacleloBa-
HUS IPU3HAKOB;

9) chopMupOBaHHOCTH MPEACTABICHUIH 00 OCHOBHBIX (PaKTOpax OKpY’Kalollel cpeibl, UX po-
M B JKU3HEICSATEILHOCTH M SBOJIIOLIMK OPraHU3MOB; MpEACTaBICHHE 00 aHTPONOIeH/HOM
dakrtope;

10) chopMUPOBAaHHOCTH MPEACTABICHUN 00 PKOCHCTEMaxX M 3HAYECHUW OMOpa3HOOOpas3us; O
rII00ANBHBIX JKOJOTHMYECKHX MpoOIeMax, CTOSIMIMX Iepe]] YeJOBEUYSCTBOM M CIOCO0aX HX
NIPEOIOJICHHS,;

11) ymenue pematb yueOHbIC 3a7a4yd OMOJIOTUYECKOTO COZAEP)KaHUS, B TOM YHCJE BBISBIATDH
NPUYHHHO-CJICCTBEHHBIE CBS3M, IPOBOJUTH Pacy€Thl, eaTh BHIBOJBI HA OCHOBAaHUM IOJY-
YEHHBIX PE3YJIbTaTOB;

12) ymeHue co3maBaTh M NPUMEHSATH CIOBECHBIE M Tpaduyeckre Moaenu Ui OOBSCHEHUS
CTPOCHUS )KUBBIX CHCTEM, SBIICHHI U MPOIIECCOB KUBOH TPUPOJIBI,

13) moHnmMaHue BKJIaJa POCCHMCKHX W 3apyOeKHBIX YYEHBIX B pa3BHTHE OMOJOTHYECKHX
HayK;

14) Bramenve HaBbIKaMHU PaOOTHI ¢ MHPOpPMaNUEH OMOJOTUYECKOTO COJIEPIKaHUSs, MPECTaB-
JICHHOM B pa3HO# (hopMme (B BUAE TEKCTa, TAOIMYHBIX JAaHHBIX, CXeM, Ipa(UKOB, JHATPaMM,
MoJjenei, n300paxeHuil), KpUTUIECKOTO aHaINu3a HH(POPMAIIMU U OLICHKH €€ JIOCTOBEPHOCTH;
15) ymeHue miaaHUpoOBaTh MO PYKOBOJCTBOM HAaCTaBHHKA U MPOBOJUTH y4eOHOE MCCIeI0Ba-
HHUE WIN MPOEKTHYIO paboTy B 00acTH OMOJIOTHHU; C YYETOM HaMEUYEeHHOU 1enu (HopMyaupo-
BaTh NPOOJIEMY, THIIOTE3Y, CTABUTH 3a/1a4M, BEIOUPATh aJIcKBATHBIE METOIBI JUIS UX PEIICHHS,
(GopMyITHPOBaThH BBIBOJIBI; MyOIHMYHO MPEICTABIIATH ITOJTyYEeHHBIE PE3yIbTaTHhI,

16) yMeHHE MHTErpUPOBATh OMOJOTHYECKUE 3HAHUS CO 3HAHUSMH JPYTUX YYCOHBIX MpeaMe-
TOB;

17) chopMUpOBaHHOCTH OCHOB SKOJOTUYECKOW TPAMOTHOCTH: OCO3HAHHUE HEOOXOIUMOCTH
JeMCTBUH 1O COXpaHEHUI0 OMopa3HO0Opa3us U OXpaHe MPHUPOIHBIX IKOCUCTEM, COXPAHCHHIO
U YKPEIUICHUIO 3/I0POBbsI YEIIOBEKA; YMEHUE BHIOMPATH 1IeJICBbIE YCTAHOBKH B CBOUX JICHCTBH-
SX M MOCTYIKAX 10 OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3[JOPOBBIO OKpPYKa-
OIINX;

JIMYHOCTHBIE YHUBeEpPCAJIbHbIE y4eOHbIe el cCTBUS

y4eOHO-T103HaBaTEIbHBI MHTEPEC K HOBOMY YUeOHOMY MaTepHally U CIocodaM pelieHus Ho-
BOM 3a/7a4M;

OpHEHTAIUsl HAa NMOHMMaHUE NPUYMH yCIeXa BO BHEYYEOHOM AEATENbHOCTH, B TOM YHCIE Ha
CaMOaHaJIN3 U CAMOKOHTPOJIb Pe3y/bTaTa, Ha aHaIU3 COOTBETCTBHS PE3yJIbTaTOB TPeOOBAHUAM
KOHKPETHOU 3a1a4H;

CHOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOM NeATEIbHOCTH;
YYBCTBO MPEKPACHOIO M ICTETUYECKNE YyBCTBA HA OCHOBE 3HAKOMCTBA C MPUPOAHBIMU O0OBEK-
TaMH.

®opMHUpOBaHUE:

BHYTPECHHEH MO3ULIMHU IIKOJIBHUKA Ha YPOBHE ITOJIOKUTEIBHOTO OTHOLIECHUS K IIKOJIE, IOHUMa-
HUSI HEOOXOAMMOCTH YYEHUSI, BEIPAXKEHHOTO B MPEOOJIafaHuu y4eOHO-TI03HAaBAaTeIbHBIX MOTH-
BOB U IIPEINOYTEHUH COLIMATIBHOIO CIIOCO0A OLIEHKH 3HAHUIA;

BBIPQ)KEHHON YCTOWYMBON y4eOHO-TI03HABATEIbHON MOTUBALIUU YUCHUS;

YCTOMUMBOTrO y4eOHO-1103HABATEIbHOIO MHTEPECA K IPUPOAHBIM O0BEKTAM;

a/IeKBaTHOIO MOHUMaHMsI IPUUYUH YCIIEUTHOCTH/HEYCIIEIIHOCTUBHEYUEOHOM NesITEIbHOCTH;
OCO3HAHHBIX YCTOWYMBBIX 3CTCTHYECKHUX IPEANOYTEHUN W OPUEHTAlMM Ha MPUPONY KakK 3Ha-
YUMYIO cpepy 4eTOBEUECKON XKU3HH;



PeryasiTuBHbIe YHUBeEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
MJIAaHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C MOCTABJICHHON 3aaueil U yCIOBHUSIMU €€ pea-
JU3allK, B TOM YUCJIE BO BHYTPEHHEM IJIaHE;
YUUTHIBaTh YCTAHOBJIEHHBIE MTPaBHJIa B IUITAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHNUS;
OCYIIECTBIISATh UTOTOBBIM U MOIIATOBBIN KOHTPOJIb MO Pe3yibTaTy;
OIICHUBATH MPABHJIBHOCTb BBIMOJHEHUSI JIEUCTBHS HAa YPOBHE aJIEKBATHON PETPOCIEKTHUBHOMN
OIICHKU COOTBETCTBHSI pPE3yJIbTaTOB TPEOOBAHUSAM JaHHOU 33[]a4M U 33JJa4HOM 001acTu;
aJIeKBaTHO BOCIPUHHMMATH MPEIJIOKEHHUS U OLEHKY y4uMuTesell, ToBapuIilel, poauTenei u apy-
THX JTIOACH;
pa3nu4aTh Cocod U pe3yabTaT IeHCTBUS.
B COTPYJTHUYECTBE C yUUTEIEM CTAaBUTh HOBBIC yUeOHbIE 3a0a4u;
MPOSIBIISATH TIO3HABATEILHYIO HHUIIMATUBY B y4€OHOM COTPYTHUYECTBE;
CaMOCTOSITENIbHO a/IEKBATHO OLIEHUBAThH MPABWJIBHOCTH BBIMOJIHEHUS JEUCTBUS U BHOCUTH He-
00X0IMMbIe KOPPEKTUBBI B HCIIOJHEHUE KaK MO XOJy €ro peajlv3aliu, Tak U B KOHLE JIeH-
CTBUSL.

Ilo3naBaTe/IbHbIE YHMBepPCcAIbHbIEe yueOHbIe AeiicTBUSA
OCYIIECTBIISATH TOUCK HEOOXOAUMOIN MH(POPMAIMK /ISl BHIIIOJIHEHUSI BHEYUEOHBIX 3aJaHUN C
UCIIOJIb30BaHUEM y4eOHOM TUTEpaTyphl U B OTKPHITOM MH(GOPMAITMOHHOM MPOCTPAHCTBE, SH-
[UKJIONEINH, CIPAaBOYHHKOB (BKJIIOYAsl AJIEKTPOHHBIE, IH(POBBIE), KOHTPOIUPYEMOM IIpPO-
cTpaHcTBe MIHTEpHETAa;
OCYILECTBIIAThH 3anuch ((PUKCAIHIO) BHIOOPOUHON MHPOpPMALUU 00 OKpYXarolleM MHUpPE U O
ceOe caMoM, B TOM 4duciie ¢ momouibio nHcrpymentos UKT;
CTPOUTH COOOIIECHHUSI, TPOCKTHI B YCTHON M MUChMEHHOH (hopme;
IIPOBOAUTH CPaBHEHHE U KJIACCH(PUKALIUIO MO 3a/1aHHBIM KPUTEPHSIM;
yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT€ SIBJICHUI;
CTPOUTH pPacCyX)ACHUS B (popMe CBS3HM MPOCTHIX CYKJIEHUNU 00 0OOBEKTE, €r0 CTPOCHHUH, CBOM-
CTBax M CBA3SIX;

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ elicTBUSA
aJICKBaTHO HCII0JIb30BaTh KOMMYHHKATUBHBIE CPE/ICTBA IS PEIICHUS Pa3IMYHbIX KOMMYHHU-
KaTUBHBIX 3a/1a4y, CTPOUTHh MOHOJOTHYECKOE COOOIEeHHE, BIAJETh AUAJOrH4ecKor (opmoit
KOMMYHHUKAIIUH, UCII0JIb3YS, B TOM uucie cpeactsa u uHcTpymeHTsl MKT u nucraniimonHoro
OOIIIEeHH;
AO0MMYCKATh BO3MOXXHOCTH CYIICCTBOBAHUA Y HIOI[eﬁ PA3JIMYHBIX TOYCK 3pCHHA, B TOM YHCJIC
HE COBIAJAIONINX C €r0 COOCTBEHHOW, M OPHEHTHUPOBATHCS HA MO3UIUIO MAapTHEpa B 00IIIe-
HUH U B3aUMOJCHCTBUH;
YUUTBIBATH PA3HBIC MHEHUS U CTPEMUTHCA K KOOPAMHALUMYU PA3JIMYHBIX ITO3ULUN B COTPYIHHU-
4YeCTBE;
bopMyIupOBaTh COOCTBEHHOEC MHEHHE U TTO3HIIHIO;
JIOTOBAPUBATHCA U MPUXOJUTH K 00IIEMY PELICHUIO B COBMECTHOM I€ATEeIbHOCTH, B TOM YHC-
Jie B CUTYyalluH CTOJIKHOBEHUSI HHTEPECOB;
3a/1aBaTh BOTPOCHI;
MCIIOJIb30BATh PEUb JJISl PETYIISIUU CBOETO JeHCTBUS;
aJICKBaTHO HCIIOJIb30BAaTh PEUEBbIe CPEACTBA JUIsl PEHICHUS Pa3IMYHBIX KOMMYHHKATHUBHBIX
3aJ1a4, CTPOUTh MOHOJIOTHYECKOE BBHICKA3bIBAHUE, BIA/IETh AUANIOTHYEeCKOi (hopmoit peun.



IHNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA OBYYAIOIIIUMUCS ITPO-
T'PAMMBI BHEYPOUYHOM JESATEJBHOCTH

B pesynprate n3ydeHus Kypca «Y IMBHUTEIbHBI MUKPOMHP» OO0y4yarouigecsi Ha ypOBHe
cpeaHero oo1ero o0pa3oBaHus:

® [10JTy4aT BO3MOXKHOCTb PacIIUpUTh, CHCTEMATU3UPOBATh U YIIIYOUTh UCXOAHbIE TPEAICTaB-
JICHHS O TIPUPOJHBIX OOBEKTaX M SBJICHUSAX KaK KOMIIOHEHTaX €IMHOTO MHpPA, OBJIAJCIOT OCHOBA-
MU TPAaKTUKO-OPUEHTUPOBAHHBIX 3HAHUHN O MPHUPOJIE, TPUOOPETYT LEIOCTHBIN B3I HA MUD;

® [10JIy4aT BO3MOKHOCTh OCO3HATh CBOE MECTO B MUDE;

® [I03HAKOMSATCS C HEKOTOPBIMHU CIIOCOOaMH U3Y4€HHUS MPUPOJIbI, HAYHYT OCBauBaTh YMEHUS
MIPOBOAMTH HAOIIOACHUS B MPUPOJE, CTABUTH OMBITHI, HAy4aTCs BUAETh U MOHUMATh HEKOTOPbHIE
IPUYNHHO-CJIEICTBEHHBIE CBSI3U B OKPY>KAIOILEM MUDE;

® [10JTy4aT BO3MOXKHOCTH TIprHoOpecTu 6a3zoBbie ymeHus padbotel ¢ UKT cpencrBamu, moncka
uH(pOpMallMU B 3JEKTPOHHBIX UCTOYHHKAX M KOHTpoilupyeMoM MHTepHeTe, Haydarcs co37aBaTh
COOOIICHHUS U IPOEKTHI, TOTOBUTH M IIPOBOIUTH HEOOJIBIINE MIPE3CHTALIUH.

® [10JIy4aT BO3MOXXHOCTh HAYUHMTHCSHCIIONB30BaTh Pa3INYHbIE CIIPABOYHbIE W3/AaHus (clo-
BapH, SHIUKJIONEANH, BKIIOYasi KOMIBIOTEPHBIE) U JETCKYIO JUTEPATypy O MPUPOJIE C LIENbIO MO-
MCKa TI03HABaTENIbHOM MH(pOpMAIMH, OTBETOB Ha BOIPOCHI, OOBSICHEHHH, /Il CO3/1aHUsI COOCTBEH-
HBIX YCTHBIX WA MUCbMEHHBIX BBICKa3bIBAHUM.

IIpeameTHbIe pe3yJIbTATHI:
1) dopMupoBaHUE IIEHHOCTHOTO OTHOIICHHSI K KUBOHW MPUPOJIE, K COOCTBEHHOMY OpraHU3MYy,

MOHMMAaHUE POJIM OMONOTHH B (POPMUPOBAHHM COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI
MUDA;

2) yMEHHE TPUMEHATh CHCTEMY OMOJOTMYECKUX 3HAHUU: PaCKpBIBATh CYITHOCTH YKHBOTO,
HA3bIBaTh OTJIMYHS KUBOTO OT HEKUBOTO, MEPEUHUCISATH OCHOBHBIE 3aKOHOMEPHOCTH OpTaHH-
3anuu, QYHKIIMOHUPOBAHUS 0OBEKTOB, SIBICHUH, TPOIECCOB KUBOW MPUPOIBI, IBOIIOIIHOHHO-
IO pa3BUTHSI OPTAaHUYECKOTO MHPA B €T0 €IMHCTBE C HEXHUBOU MPUPOJIOH; chOPMUPOBAHHOCTH
MPEJICTAaBICHUI O COBPEMEHHON TEOPHH SBOIOIMHN U OCHOBHBIX CBUETENILCTBAX 3BOJIIOIUY;
3) BnajieHHe OCHOBAMHM MOHSATUIHOTO anmapaTa U Hay4HOTO si3bIKa OMOJIOTHH: UCTIOJIb30BaHUE
W3YYEHHBIX TEPMHUHOB, TOHSATHUH, TEOPHH, 3aKOHOB W 3aKOHOMEPHOCTEH ISl OOBSICHEHUS
HAOII0TaeMBIX OMOJOTHUECKUX OOBEKTOB, SIBIICHUI U MPOIIECCOB;

4) moHUMaHME CIIOCOOOB MOTYYCHHS] OMOJIOTHUECKUX 3HAHUIN; HAIMYKME OMBITA UCTIOIB30BAHUS
METOJIOB OMOJIOTHH C IEJIbI0 U3YYEHUS KUBBIX O0OBEKTOB, OMOIIOTUYECKUX SBICHHUMA U MPOIIeC-
COB: HaOJIIOJICHUE, OMUCAHKE, TPOBEACHUE HECIOKHBIX OMOJIOTHYECKHX OMBITOB M DKCIIEPH-
MEHTOB, B TOM YHUCJIC C HCIOJIh30BAHUEM aHAIOTOBBIX U HU(POBBIX MPHUOOPOB M UHCTPYMEH-
TOB;

5) yMeHHe XapaKkTepu30BaTh OCHOBHBIE IPYIIIBI OPTaHU3MOB B CUCTEME OPTaHUYECKOro MUpa
(B TOM YHCIIE BUPYCHI, OAKTEPUHU, PACTEHUS, TPUOBI, )KUBOTHBIC): CTPOCHHUE, MTPOIIECCHI KU3HE-
NEeSITEIbBHOCTH, UX NMPOUCXOKICHHIE, 3HAUCHHUE B MIPUPOJIE U KU3HU YelloBeKa; 6) yMeHue 00b-
SICHSITH TTOJIOKCHHE YEJIOBEKA B CHCTEME OPTaHMUYECKOTO MUPA, €r0 IPOUCXOKIACHUE, CXOACTBA
U OTJIMYHUS YEJIOBEKA OT JKUBOTHBIX, XapaKTEPU30BATh CTPOCHHE U MPOLIECCHI KUZHEIEATEIb-
HOCTH OpPraHU3Ma YeJIOBEKa, ero MPUCIIOCOOIEHHOCTh K pa3 [/ IMYHBIM YKOJIOTHYECKUM (PaKkTo-
pam;

7) yMeHue ONUCHIBATh KJIETKH, TKaHHW, OPTaHbl, CUCTEMbl OPraHOB U XapaKTEepPHU30BaTh BaXK-
Helme 6MoJI0THYecKHe MPOLIECChl B OpraHU3Max pacTeHHM, dKUBOTHBIX U YEJIOBEKa;

8) chopMUPOBAHHOCTh MPEACTABICHUII O B3aMMOCBA3M HACJIEIOBAHHUS IOTOMCTBOM
npul |3HAKOB OT POIUTENLCKUX (OPM C OpraHHu3alUeil KJIEeTKHU, HAIMYMEeM B Heill XxpoMocoMm
KaK HOCHTEJEH HaCIeICTBEHHOW MH(pOpMAIUU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAcleI0Ba-
HUS IPU3HAKOB;

9) chopMupOBaHHOCTH MPEACTABICHUIH 00 OCHOBHBIX (DaKTOpax OKpY’Kalollel Cpeibl, UX po-
JU B KU3HENESATEIBHOCTH W DBOIIOIMUA OPTaHU3MOB; IMpEACTaBIeHHE 00 aHTPOIOTeH||HOM
dakrtope;



10) chopMUPOBaHHOCTh MPEACTABICHUN 00 KOCHCTeMaxX M 3HAYCHUH OMOpa3HOOOpa3us; O
rII00ANBHBIX JKOJOTMYECKHX MpoOIeMax, CTOSIIMX Iepe]] YeJOBEUYECTBOM M CIOCO0ax WX
IPEOIOJICHHUS;

11) ymenue pematb yueOHbIC 3a7a4yd OMOJIOTMYECKOTO COAEP)KaHUS, B TOM YHCJE BBISBIATDH
NPUYHHHO-CJIECTBEHHBIE CBS3M, IPOBOJUTH PacyEThl, eaTh BHIBOJBI HA OCHOBAaHUM IOJIY-
YEHHBIX PE3YJIbTaTOB;

12) ymeHue co3iaBaTh M TPUMEHSTH CIOBECHBIE M Tpaduyeckre MOAETH Ui OOBSICHEHHS
CTPOCHUS )KUBBIX CHCTEM, SIBIICHHI U TPOIIECCOB KUBOHW TPUPOJIBI,

13) moHnmMaHue BKJIaJa POCCHMCKHX W 3apyOeKHBIX YYEHBIX B pa3BHTHE OMOJOTHYECKHX
HayK;

14) BnageHue HaBBIKAaMU pabOTHI ¢ WHpOpMALKEH OHOIOTUYECKOTO COJIEPKAHMS, MPEICTaB-
JICHHOM B pa3HO# (opMme (B BUAE TEKCTa, TAOIMYHBIX JAaHHBIX, CXeM, Ipa()UKOB, JHArpaMM,
Mojenel, n300pakeHuil), KpUTUIECKOTO aHaINu3a HH(POPMAIMK U OLICHKH €€ JI0CTOBEPHOCTH;
15) ymenue miaaHUpoOBaTh MO PYKOBOJCTBOM HAaCTaBHHKA U MPOBOJUTH y4eOHOE MCCIeI0Ba-
HUE WIHM MPOCKTHYIO paboTy B 00J1acTU OMOJIOTHH; C YU€TOM HaMEUYEHHOU 1esn (hOopMyITHpo-
BaTh NPOOJIEMY, THIIOTE3Y, CTABUTH 3a/1a4M, BEIOUPATh aJIcKBATHBIE METOIBI JUIS UX PEIICHHS,
(GopMyITHPOBAThH BHIBOJIBI; MyOIHMYHO MPEICTABIIATH ITOTy4YSeHHBIE PE3yIbTaTHI,

16) yMeHHEe MHTErpUPOBATh OMOJOTHYECKUE 3HAHUS CO 3HAHUSMH JPYTUX YYCOHBIX MpeaMe-
TOB;

17) chopMupOBaHHOCTH OCHOB 3KOJOTMYECKOW TI'PaMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTU
JeMCTBUH 1O COXpaHEHUI0 OMopa3HO0Opa3us U OXpaHe MPHUPOIHBIX IKOCUCTEM, COXPAHCHHIO
U YKPEIUICHUIO 3/I0POBbsSI YEIIOBEKA; YMEHUE BHIOMPATH 1IeJICBbIE YCTAHOBKH B CBOUX JICHCTBH-
SX W TIOCTYIKAaX 10 OTHOIICHUIO K JKUBOW MPHUPOIEC, CBOEMY 3I0OPOBBIO M 3JJOPOBBIO OKpPYKa-
OIIHX;

JIMYHOCTHBIE YHUBeEpPCAJIbHbIE y4eOHbIe el cTBUS

y4eOHO-T103HaBaTEIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepHally U CIoco0aM pelieHus Ho-
BOM 3a7a4M;

OpHEHTAIUsl Ha NMOHMMaHUE NPUYMH yCIeXa BO BHEYYEOHOH AEATENbHOCTH, B TOM YHCIE Ha
CaMOaHaJIN3 U CAMOKOHTPOJIb Pe3y/bTaTa, Ha aHaJIU3 COOTBETCTBHS PE3yJIbTaTOB TPeOOBAHUAM
KOHKPETHOU 3a/1a4H;

CHOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOM NeATEIbHOCTH;
YYBCTBO MPEKPACHOIO M ICTETUYECKNE YyBCTBA HA OCHOBE 3HAKOMCTBA C MPUPOAHBIMU O00OBEK-
TaMH.

dopMHpoOBaHHE:

BHYTpPEHHEH MO3UINH MIKOJbHUKA Ha YPOBHE MOJIOKUTEILHOTO OTHOIIEHUS K IIKOJIE, TOHUMA-
HUSL HEOOXOJAMMOCTH YY€HHUS, BBIPAXKEHHOT'O B Mpeo0ialaHuu y4eOHO-103HaBaTEIbHBIX MOTH-
BOB U MPEATIOYTCHUH COIMAILHOTO CII0C00a OLICHKH 3HAHMIA,

BBIPOKEHHOW YCTOMYMBOU y4eOHO-TI03HABATEILHON MOTHBAIIUN YICHHS;

YCTOMYHMBOTrO y4eOHO-T03HABATEIHHOIO HHTEPECa K MPUPOIHBIM 00bEKTaM;

aJIeKBaTHOTO MOHUMAaHUS MPUYHH YCIEIIHOCTH/HEYCIEIIHOCTUBHEYYEOHOM 1eATeNbHOCTH;
OCO3HAHHBIX YCTOWYMBBIX ICTETHUECKUX MPENNOYTEHUN M OpUEHTAIMH Ha MPUPOJy Kak 3Ha-
YuMyIo chepy YeloBEeUeCKOM KU3HU;

PeryasiTuBHbI€ YHUBePCAJIbHbIE Y4eOHbI€ 1eCTBUSA
MJIaHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C MOCTABJICHHON 3ajaueil U yCIOBHUSIMU €€ pea-
JN3aluy, B TOM YKCJI€ BO BHYTPEHHEM ILJIaHE;
YUUTHIBATh YCTAaHOBJICHHBIC MTPABIJIA B TUTAHUPOBAHHUH U KOHTPOJIE CIIOCO0A PEIICHNUS;
OCYIIECTBIISATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb MO PE3yibTaTy;
OIICHUBATH MPABHJIBHOCTb BBIMOJHEHUSI JIEUCTBHS HAa YPOBHE aJIEKBATHON PETPOCIEKTHUBHOMN
OIICHKU COOTBETCTBHSI PE3yJIbTaTOB TPEOOBAHUSAM JaHHOU 33Ja4M U 33JJa4HOM 00J1acTu;



aJICKBaTHO BOCIIPMHUMATh IPEIJIOKEHUS U OLICHKY YYMTENICH, TOBAPUILECH, pOAUTEIIEH U IPY-
T'UX JIOJICH;

pa3nuuath croco0 U pe3yabTar AeHCTBUS.

B COTPYIHUYECTBE C YUUTEIIEM CTaBUTh HOBBIE yUeOHBIE 3a/1auH;

NPOSIBJIATH TIO3HABATEIIbHYIO HHUIIMATUBY B YU€OHOM COTPYJHHUYECTBE;

CaMOCTOATENIBHO aJICKBAaTHO OLICHUBATH IPABWIBHOCTH BBIIOJHEHUS JEUCTBHUS U BHOCHUTH He-
00XO0AMMbIE KOPPEKTUBBI B UCIOJIHEHUE KaK IO XOJy €ro peaju3aliu, Tak U B KOHIIE JeH-
CTBHUSL.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
OCYIIECTBIISITH TOUCK HEOOXOAUMOIN HMH(OPMAIINH ISl BHITOJHEHUSI BHEYUYEOHBIX 3aJaHUN C
UCIIOJIb30BaHUEM Y4eOHOM JIUTEepPaTyphl U B OTKPHITOM MH(POPMAITMOHHOM MPOCTPAHCTBE, JH-
LUKJIONEIUH, CIPABOYHUKOB (BKJIIOUYasl 3JEKTPOHHBIEC, LU(POBBIE), KOHTPOIUPYEMOM IPO-
crpancTBe MHTEpHeTa;
OCYIIECTBIIATh 3aMKCh ((hUKCAIMI0) BEIOOPOUHON HHGPOpMAIMK 00 OKPYKAIOIIEM MUPE B O
cebe caMoM, B TOM YHCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB VKT
CTPOUTH COOOIICHHUS, POEKTHI B YCTHOW M MUCBMEHHOH (popme;
IIPOBOJUTH CPaBHEHHE U KJIACCHU(PUKALIUIO MO 3a/1aHHBIM KPUTEPUSIM;
yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT€ SIBJICHUI;
CTPOUTH pacCyXAeHUS B (popMe CBSI3HM MPOCTHIX CYXKJIEHUNU 00 0OBEKTE, €r0 CTPOCHHUH, CBOM-
CTBaX U CBA3SX;

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe el cTBUS
aJIEeKBaTHO HCIIOJIb30BATh KOMMYHHMKATUBHBIE CPEACTBA JJIs PELICHUS Pa3IUYHBIX KOMMYHHU-
KaTUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHUE, BIAJETh JAUATOTHYEeCKON (HopMoit
KOMMYHUKAIMH, UCIIOJIb3Ys, B TOM uHciie cpeacTBa U tHCTpyMeHThl MKT n quctanumonHoro
0011IeHUS;
JIOIyCKaTh BO3MOKHOCTh CYIIECTBOBAHHUA Y JIFOJEU PA3NIMYHBIX TOUEK 3PEHUS, B TOM YHCIIE
HE COBMAJAIOUINX C €ro COOCTBEHHOW, M OPHEHTHUPOBATHCS Ha MO3UIUIO NapTHEpa B 00Ie-
HUH U B3aUMOJICHCTBUH;
YUHUTBIBATH PA3HBIE MHEHUS U CTPEMUTHCA K KOOPAMHALMYU PA3JIMYHBIX MMO3UIUI B COTPYIHH-
YECTBE;
dopMynHupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;
JIOTOBApUBATHCA U MPUXOJUTH K 00IIEMY PELICHUIO B COBMECTHOM €ATEIbHOCTH, B TOM YHC-
JIe B CUTYallMM CTOJIKHOBEHHS HHTEPECOB;
3a/1aBaTh BOIPOCHI;
UCII0JIb30BATh PEYb JJIsl PETYIISILIUU CBOETO ACHCTBUS;
aJICKBaTHO HCIIOJIb30BATh PEUYEBBbIE CPEICTBA ISl PEIICHUS Pa3IMUYHBIX KOMMYHHKATHUBHBIX
3a/1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBAHKE, BIAJIETh AHATOTHYECKOM (popmoit peun.

Conep:xxaHue nporpamMmebl.

Tema 1. BeonHoe 3anstue. (1 4.)
BBoguoe 3ansitue. Kparkoe uznoxenune mydaemoro kypca. Opranuszamus pabodero me-

CTa. HpaBI/IJIa INOBCACHUA HA 3aHATUAX. Texuuka 0€30MaCHOCTH C HHCTPYMCHTAMU.

Tema 2. OT MUKpOCKOIIa O MUKPOOUOJIOTHH (4 ).
HcTopust OTKPBITHS MHUKPOCKOIIA. YUEHBIE MCCIICOBATENIM, BHECIINE BKIIAJ B U3yUCHHE

MUKpoopranu3mMoB. Opaniry3ckuii mukpoonosor Jlyu ITacrep (1822 — 1895r), Hemenkuii yuaeHbIi

Pobepr Kox (1843 — 1910r) OCHOBOIIOJIO)KHUKH COBpPEMEHHON MuKpoOuonoruu. OCHOBHBIE

HaIlpaBJICHUA COBpGMCHHOﬁ MI/IKpO6I/IO.HOI‘I/II/II TCHCTUYCCKAA U KJIICTOYHAA WHIKCHCPHA, UCIIOJIb-

30BAHUC MUKPOOPraHU3MOB U MPOAYKTOB UX KU3SHCACATCIbHOCTHU B IPOMBIIIJIICHHOCTH, CCIIbCKOM



XO03sicTBE U MeUIMHE, 100bIYa He()TH ¥ METAJIJIOB, OYMCTKA BOJ, IIOYB, BO3/lyXa OT 3arps3HUTE-
JIe, oAAep >KaHuEe U COXPAaHEHHE TTOYBEHHOTO TIOIOPOIHS. Y CTPOMCTBO MUKPOCKOIIA U MPaBUIa
pabotsl ¢ HuM. [IpaBuia obpamenus ¢  1a00paTOPHBIM 000PYIOBAHUEM.

[Ipaktuueckoe 3ansTHE Nel. «YCTpoiCTBO CBETOBOTO MHUKPOCKOIIA M MpaBuiia paboThl ¢ HUM.
[Ipaxtuyeckoe 3anstre Ne 2. [IpaBuia paboThl ¢ HUPPOBBIM MUKPOCKOIIOM.

Tema 3. [IpuroroBnenue Mukpomnpenaparon (2 4)
[TpaBuiia mpUrOTOBICHUS MUKPOIIPETIapaTOB.
[Tpaktuueckas padota: Ne3 [Ipurorosnenune MmukpomnpenaparoB »Koxuria syka.
[TpakTuueckas padota Ne 4 «MUKpPOMHD aKBapHyMa.

Tema 4. 3nakoMcTBO ¢ 1IPPOBOH 0O0paTopueit o 6uosioruu (Touka pocra) (34)
Pabota ¢ matunkamMu BIaKHOCTH BO3]IyXa, SJIEKTPOIPOBOIUMOCTH, OCBELICHHOCTH, pH,
TemnepaTypsl OKpyXKarolen Cpebl.
[TpakTrueckas padota No5 «MccnenoBanue porocuHTE3a pacTEHUN»
[TpakTrueckas padota Ne6 «lcciemoBanne OKpysKaromieil Cpebi»

Tema 5. baktepun (44)

YcnoBus xusHu O6akrepuil. dopma u crpoeHne OakTepUanbHBIX KJIETOK. BHemHue u
BHYTpeHHUE CTPYKTYpbl. lloBenenue Oakrepuil. CrocoOsl nuTanus. Pacnpoctpanenue u 3Haue-
HUe OaKTepuit.

Ponp Gaktepuii B Ouocepe: OakTepuu THUEHHS — MHUHEpAIM3alUsl OPraHMYECKUX BEIECTB;
OakTepuu TMOYBEHHBIE — TOYBOOOpa30BaHUE; OAKTEPUHN a30T(PUKCUPYIOIIHE — 00OTaIleHNEe TT0Y-
BBl a30TOM; [IMAaHOOAKTEPUH.

3HavyeHHe OaKTepUil B KU3HHM YEJIOBEKA - TOJIOKHUTEIbHAS POJIb B XO3SWCTBCHHOM Jesi-
TEJIBHOCTU: MOJIOYHOKHUCIIbIE, OAKTepUH OpO’KEHUs; OTpULaTeIbHas — THUEHNUE MPOJYyKTOB IUTa-
HUS, IATOT€HHbIE OakTepuu BO30yIUTENH OOJIE3HEH y 4eIOBEKa, XKUBOTHBIX U pacTeHUi. Meto-
161 60pb0BI ¢ OakTepusmu. I[lactepuszanms, cTepuau3anus, 1e3UHPEKIHS.

[TpakTruyeckas padora Ne7 «IloceB u HabIIOAEHUE 32 POCTOM OAKTEPHII».
[IpaxTuueckas padora Ne 8 «bakTepun 3yOHOro HanETay.
[TpakTuueckas padora Ne9 «bakrepun kapTodenbHON TaTOUKNI.
[TpakTuueckas padorta Ne 10 «bakTepuu CECHHOM MaTOUKm».
Tema 6. [InecueBbie TpuoOHI (4 9)
['pubbI mpencraBuTenn 0coOOTO 1AapcTBa KUBOW Npupoabl. [lpu3naku rpuboB. Kriaccuduxarms
rpu60B OCOOEHHOCTH TJIECHEBBIX TPHUOOB.
3HayeHue MIeCHEeBbIX TpuOoB. [Ipoxoku. CTpoeHHe U poib IPOACKEH B )KU3HU YEIIOBEKA.
[IpakTuueckass padora Ne 11 «Mykop».
[Ipaktuueckass padora Ne 12 «IleHumm.
[Ipaktrueckas padota Ne 13 «BiusiHue TeMrepaTypbl Ha POCT IJIECHEBBIX U JIPOXIKEBBIX T'PH-
O0B».

Tema 6. Bopopocnu (3 1)
MHuKpPOCKONIMYECKUE BOAOPOCIIN — IPYIINA HU3LIUX PACTEHUN.
OOHOKJIETOUHBIE, MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE BOAOPOCIIH.
OCOOEHHOCTH CTPOEHHS U JKU3HEACATEIBHOCTH.  3HAYCHHE BOJOPOCIEH B MPUPOJE U KU3HU
YeJI0BeKa.
[Ipaktuueckast pabora Ne 14 «l3yueHre OJHOKIETOUYHBIX BOJOPOCIEH» MO TOTOBBIM MHKPO-
Ipernaparam Ipemnaparam».



[Tpaktrueckas padora Ne 15 «Bomopocnu — odutarenu akBapuymay.

Tema 7. JInmaitauku (1 u)

Jlnmaitnuku — cumbuoTHyeckue opranu3Mel. Ctpoenue numaiinukoB. Knaccudukanus
cioepuia. OCOOEHHOCTH  pa3MHOXKEHHsI. 3HAUEHUE U POJIb JHUIIANHUKOB B pupoje. Jluaii-
HUKHU KaK OMOMHIUKATOPbI OKPYKAIOLIEH CpeIbl.

[Tpaktrueckas padota Ne 16 «l3ydeHne BHEITHETO0 U MUKPOCKOITMYECKOTO CTPOSHUS JTUIIAHU-
koB. Cpe3 JHIIaitHuKa.

Tema 8. OqHOKIETOUHBIE )KUBOTHBIC (3 1)

Knaccugukanus oJHOKIETOUHBIX MpeACTaBUTENCH apcTBa )KUBOTHBIX. OCOOEHHOCTH
CTPOCHHUS ¥ KU3HEJEATENBHOCTH npocTeimx. CrocoOs! nepensmxkenus. Pazapaxumocts. [Ipo-
CTEHIINe OTHOKJIETOYHBIC )KUBOTHBIE — OOUTATEIN BOAHOM cpelbl, BO30ynuTenu 3a001eBaHII
YeNoBeKa U )KUBOTHBIX. [IpocTeifine — CHMOMOHTHI.

[TpakTrueckas padota Nel7. «3yueHne mpoCTEUIINX OTHOKIETOYHBIX OPraHU3MOB B CCHHOM
HacTOe.
[TpakTrueckas padorta No 18 «Peakius mpocTedIuX Ha IEWCTBUE PA3IMUHBIX pa3IpakUTeIICH»
[Tpaktrueckas padota Ne 19 «Ilornomenue BemecTB U 00pa3oBaHUE MUIIEBAPUTEIHHBIX BaKyO-
nen»
[Tpaktuyeckas padora Ne 20. [Ipaktuueckast padota «CMeHa BUAOBOTO COCTaBa MPOCTEHIINX B
CEHHOM HacTOe».

Tema 9.30011aHKTOH U (PUTOIUIAHKTOH akBapuyma (2 )
[TpakTrueckas padota Ne 21 «300M1aHKTOH U (PUTOIUTAHKTOH aKBapuyMa

Tema 10. MUKpOCKONTUYECKUE KUBOTHBIE (2 1)
MuKpOoCKONIMYECKHE JOMAIIHHUE KIICHIH. 3HAYEHUE 3TUX OPTaHU3MOB I KU3HU YEJI0BE-
Ka.
[TayTUHHBIH KII€I, IUTOBKA, T — ApPa3UThl pacTeHHd. Mepbl 60pbOBI C BpeAUTENSIMHU U 3alllU-
Ta PaCTCHUM.
[IpaxTuueckas padora Ne 22 «l3yueHne BHEIIHETO CTPOCHUS MMAYTUHHOTO KJIEINa, TIH, TPUII-
COBY.

Tema Ne 11. [ToaroToBka MUHH-TIPOCKTOB (8 )

Br160op Tembl mpoekrta. [loaroroBka npoekra mo uccieayemoit Teme. KoncyapTupoBaHue.
3anmTa MUHU-TTPOEKTOB.

YyeoHo-TEeMaTHYECKHI IJIaH.



KonmuectBo

Cpoxu IpoOBEACHUS

Hcnoab3yemoe
4acoB Oo0pa3ogar.
HanmMeHoBaHUE TEMBI odopynoBanmue
Teopus [pak- T NPOAYKT | TUTaH (hakt
P xa | «T04YKa pocTa»
BBoaHoe 3ansiTue.
1 KOHCIIEKT
[{enu u 3agaun, miad paboOTH KPYXKKa.
Tema 2:
OT MuKpockoma 10 MUKPOOHOJIOTHU
OGopynoBanue OHOJOTHYECKON J1a-
o6oparopun. IlpaBuna pabdoter u Th Mukpockon
npu pabote B 1a00paTOpHH. uppoBOH, CBe-
[IpakTrueckoe 3aHATHE Nel. TOBOM, J1abopa-
. 1 3 6 Koncnexr
«YCTpOMCTBO CBETOBOIO MHUKpPOCKOMA TOpPHOE 00OpPY-
¥ TIpaBHIIA PAOOTHI C HUMY. AOBAHUC;
[Ipaktuueckoe 3ansarue Ne 2. [IpaBu-
na paboTel ¢ IUGPOBBHIM MHUKPOCKO-
IIOM.
Tema 3:
I[IpaBuja npUroToBJieHUS MHKPO-
P P P Muxkpockon
npenaparos. i poBoi, na Kon-
[paktuyeckas pabora Ne3-4: «IIpwu- p ’ CIIEKT.
2 O6oparopHoe
roToBjeHWe Mukpomnpenapara «Ko- PesynbTa-
o0opynoBaHUE;
Kumna Jykay; «MUKpOMHUpP aKBapu- THI 11/p.
yMay.
Tema 4. 3nakoMcTBO ¢ nMppoBOI [Mudpossie na-
no6opartopueii mo 6uonorun (Touka bopatopu 110
pocra) 9KOJIOTHH, OHO-
J0TUY (IaTYUK
[TpakTrueckas padota Ne5 «Hccnemo- (a
b . 3 OCBCIICHHOCTH,
BaHue (OTOCUHTE3a PACTEHUII»
p TEeMIIEpaTyphl,
[TpakTrueckas padota Ne6 «ccnemo- KHCIIOpOa 1
BaHUC Oprxcanmeﬁ cpeab» YTJIEKHUCIIOTO
rasa)
Tema S: baxkrepuu.
Crpoenune 6akTepuanbHOU KIETKH.
Crioco6s! nutanus. Pacipoctpanenue
B IIPUPO/JIE.
nudposbIe J1a-
[Ipaktuueckas padora Ne7 «lloceB u Hudpossie Kon-
. OopaTopuu 1o
HaOJI0ZICHUE 32 POCTOM OaKTEePUII». CIIEKT.
SKOJIOTHH, OHO- Odopm
[TpakTuueckas padora Ne 8 «bakTe- 1 3 JToTHH (TaTIHK JIGHI/II; )
puH 3yOHOTO HaJIETay. pH) p
3yJIbTaTOB
[IpakTuueckas padora Ne9 «bakrepun Muxkpockon wp
KapTo(eIbHON MaTOUKI. 1HpoBoi
[Ipaktuueckast pabora Ne 10 «baxre-
pUH CEHHOM TaJIOuKu».




Tema S: IlnecHeBble TPHOBI.
[Ipusnaku rpuboB. Knaccudukanus
rpubOB.

Muxkpockon
1 dpoBoi, cBe-
TOBOM, MUKPO-

[Mpaktuyeckas padora Ne 11 «My- Kou-
mperaparsl .
KOp». CTICKT.
Hudposeie na- Ocbopw
[TpakTudeckass pabora Ne 12 «Ilenn- GopaTopHH 1o JIGHI/II; )
LA, 9KOJIOTHH, OHO- 5 nLTaIT) oB
[Ipaktnueckas padora Ne 13 «Bnwus- JOTUM (JATYUK n}/lp
HUE TEMIIepaTypsl Ha POCT ILIECHE- pH, Temnepary-
BBIX U JIPOMIKEBBIX IPUOOBY. pr1)
Tema 6: Bogopociu
Oco0eHHOCTH CTPOCHHUS U KHU3HEICS-
TEJIbHOCTH BOJOPOCIIEH.
Kon-
[Tpaktuueckas pabora Ne 14 «U3zy- Mukpockon ClIeKT
YEHHUE OJHOKJIETOYHBIX BOIOPOCIECH) uuQpoBoH, cBe- Odopm-
TOBOM, MUKPO-
0 TOTOBBIM MHKpOIIpernapaTam Ipe- JIeHHe pe-
mpermapars .
naparam. 3yJIbTaTOB
[Ipaktuyeckas pabora Ne 15 «Bo- wp.
- o0uTaTeIN aKkBapuyMa.
Tema 7: JInmaiiHUKH Kom-
JInmaiftHUK1 — CHMOMOTHYECKHE Op- Mukpockon CITEKT
FaHU3MBI. HH(bvaBOH’ BE | Odopm-
TOBOM, MUKPO-
[IpakTrueckas pabora No7: JIEHHE pe-
npernaparsl .
«3y4eHne BHENTHETO U MUKPOCKO- 3yJIbTaTOB
MUYECKOTO CTPOCHUS JIUIIATHUKOB. n/p.
Tema 8: OnHOKJIETOUYHBIE )KUBOT-
HBIE.
Oco0eHHOCTH CTPOSHUS U KU3HEes -
TEJIbHOCTH IPOCTEHIINX.
[IpakTrueckas padora Nel7. «M3yde- MUKPOCKOII

HUE MPOCTEUIINX OJHOKIECTOYHBIX
OpPraHU3MOB B CEHHOM HacTOE.
[TpakTuueckas padora Ne 18 «Peak-
LHSI IPOCTENIINX HA JACHUCTBHE pa3-
JIUYHBIX PA3APAKUATEIICH
[TpakTuyeckas padora Ne 19 «lo-
TJIONICHHE BEIIECTB U 00pa3oBaHue
MUIICBAPUTENBHBIX BaKyOJICH)»
[Tpaktrueckas padota Ne 20. [Tpaktu-
yeckas pabora «CMeHa BUAOBOIO CO-
CTaBa MPOCTEHIINX B CEHHOM
HACTOE».

uudpoBoii, cBe-
TOBOM, MUKPO-
npernaparsl .
[Mudpossie na-
OopaTopuu 1o
9KOJIOTHH, OHO-
JOTUH (JATYUK
pH, Temnepary-
pbl)

Tema 9. 300171aHKTOH U puToO-
IUIAHKTOH.

IIpakTrueckas padora Nel(:
«300TUTaHKTOH ¥ (PUTOIIAHKTOH aK-

BapryMay.




HccnenoBarenbckas padora.

[Mudpossie na-

Odopm-

Br160op TeMaTuku nccieoBaHusl. JIEHUE U
O0opaTtopuu,
[Mouck nupopmarmu. IIpeCTaB-
7 CseToBbIE U
Uccnenosarenbckas pabora. JIeHUE pe-
ANEKTPOHHBIE
OdopmiieHne pe3yabTaToB HCCIENO- 3yJIBTaTOB
. MUKPOCKOITBI.
BaTEIbCKOU PabOTHI. paboTHI.
Bcero: 34 u 28
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