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HNOACHUTEJBbHASA 3AIIUCKA
HanpaBJ/jieHHOCTH

JlononHurtenbHas oOmiepa3BuBaromas nporpamMma «Harmsnnas Ouoxumus» (mamee —
porpaMmMa) OTHOCUTCS K ecTeCTBeHHOHAY4YHO# HampaBJ/ieHHocTH. [Iporpamma HampaBieHa Ha
pasBUTHE Yy y4yalllUXCs MHTEpeca K HAay4YHO-HCCIIEIOBATENILCKOM AeATENbHOCTH, (HOpPMUPOBAHHE
JUYHOCTHBIX KA4eCTB M COLUMAIbHO-3HAYMMBIX KOMIETEHLIMW, CO3JaHHME YCIOBUH Ui
npodeCCHOHATBLHON OPUEHTAINH, a TAK)KE Ha MOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKOB
Ha OCHOBE BBICOKOTO YPOBHS IOJIYYEHHOT0 00pa30BaHusl.

Ajpecat nporpamMmmsl

[Iporpamma opueHTHpOBaHa s oOydaromuxcs ot 14 mo 18 jmer m co3maer ycioBusl s
Pa3BUTHUSL JIMYHOCTHBIX KAaueCTB MOJIPOCTKA, COOTBETCTBYIOLIUMX IJaHHOMY BO3pacTy. B naHHBIN
BO3pPacCTHOM IMEpHOJ BO3pacTaeT MOTPeOHOCTh B  MPOPECCHOHATBHOM  CaMOOIPEAEICHUU
oOyyJaronuxcsi Ha 0a3e M3y4EeHHs MPEIMETOB, K KOTOPHIM y YUEHHMKOB MPOSBIAECTCS YCTOWYHUBHIM
uHTepec W crnocoOHoctu. Ha oOyueHue NpuHUMAIOTCS Kak MallbYUKW, TaK U JEBOYKU 0Oe3
oTnpeeIeHHON MPaKTUYeCKON Wi (PU3NUECKON MOITOTOBKH.

AKTYaJIbHOCTD MPOTrPaMMbI

AKTYyaJIbHOCTb IPOrpaMMBbl OIpPENEIsIeTCs] HEOOXOAUMOCTBIO TMOAJAEPKKH NPOPUIBHOIO
o0pa3oBaHus, HANpaBJIEHHOIO Ha (hOPMUPOBAHHE YCTOHYMBOIO MHTEpeca K NpodecCHOHAIbHON
JIESITEJIBHOCTH B 00JIaCTH €cTeCTBEHHBIX HayK. CopepiaHHe MporpamMMbl SIBISIETCSI KOHBEPI€HTHO-
OpPUEHTHPOBAaHHBIM M olecrieuynBaeT (HOPMUPOBAHHE KOMIIETEHIMH, HEOOXOIUMBIX Ul KU3HU U
TPYIOBOM JEATEIBHOCTH B DIOXY BBICOKOPA3BUTOM HAYKM M COBPEMEHHBIX TEXHOJIOTWH. B
COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM pealu3alysl JaHHOW IpOorpamMmbl
NPENOoiIaraeT HMCIOJIb30BAHUE COBPEMEHHBIX METOJIOB OOYYEeHHsS W Pa3HOOOpPa3HbIX (HopMm
opraHu3aiuy  00pa3oBaTelIbHOIO Ipoliecca: JieKuus, JaboparopHas paboTa, CEeMHHapBI,
BUJICOJIEKTOpUH, OHoMHpopMaTHUecKasi paboTa, caMOCTOATEIbHAs padoTa ¢ MEPBOMCTOYHUKAMHU.
JanHas nmporpamma aaet 6osee MIMPOKOE MpeACTaBIeHUuEe 00 OpraHMYeCKOM XUMHUU U OHOXUMHH,
yeM IIKoJbHas mnporpamMma 8-11 kiaccoB, a TakXke MO3BOJIAET TNPUMEHUTh IOJyYEHHbBIE
NPaKTUYEeCKHE HaBBIKW B ydeOe U TOBCEJHEBHOW JKU3HM M CMOXET IOMOYb B JalibHeiIem
OTIPENIeIUTHCS C BEIOOPOM MPO(ECCHOHATBHON AEATEIbHOCTH.

OTtim4uTebHBbIC 0COOCHHOCTH NPOTrPAMMBbI

[Toctpoenne mporpammbl «HarnsaHas OHMOXUMHS» TO3BOJSET YYallUMCA C Pa3IUYHBIM
ypoBHEM 0a30BbIX 3HaHMM MO MpeAMEeTaM €CTECTBEHHOHAYYHOM HaIlpaBI€HHOCTH OCBOUTh
yrayOJeHHbI YPOBEHb 3HaHHWM B 00JIaCTH OMOXMMHH, MOJICKYJISIPHON M KJIETOYHON OHMONOTHH U
ouorexnonoruil. Ilporpamma peanmusyercss B pamKax CceTeBOro B3auMozeicTBus. B pamkax
IpOrpaMMbl OCHOBBI TpOEKTHas JeArenbHOcTh (peanmusyercss B ['BOY  rumuazum  Ne73).
Hcnonwsyetcs obopynoBanue, npuodbpererroe 'bOY rumuazun No73 (JlIomoHOCOBCKasi TMMHA3MsA)
Ha CpeJICTBa rpaHTOBOM mojaepkku (Beimucka ot 17.07) [IpaBurensctBa Cankr-IleTepOypra.

HoBu3na nporpamMmmsl

B mannO# 00pa3oBaTeIbHON MPOrpaMMe POCIEKUBAIOTCS TTPOIIECCH MHTETPAIIMH CMEKHBIX
HANpaBlIeHUH, TaKUX KaKk XUMHUS W Ouonorus. B mporpamMmme NOpakTHKyeTCs HCHOIb30BaHUE
COBPEMEHHOTO 000PYIOBaHUS MJIsi TOJTHOTO TIOTPYXXEHHUS YYaIIUXCS B HAYYHYIO JEATETLHOCTh B
COBpPEMEHHOM TabopaTopum.



YpoBeHb 0CBOCHUS IPOrPaAMMBbI

YpoBeHb 0CBOEHHS MTPOrpaMMBbl — YIyOsieHHbIH. B mporpamme npenycMOTpeHO pa3BUTHE Y
yyaluxcs HHTEpeca K HaydyHOW M Hay4HO-HCCIEAO0BATEIbCKOM aesTesnbHOCTH. Kpome sToro
MPElyCMOTPEHO MOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH BBIMTYCKHUKOB Ha OCHOBE BBICOKOI'O YPOBHS
NOJy4eHHOro 00pa3oBaHus. Pe3ynbTaTMBHOCTh MPOTrpaMMbl MIPOTHO3UPYETCS Yepe3 MPE3CHTALHIO
pe3yJbTaTOB HAa yPOBHE paiioHA.

O0BbEM u cpoK peanu3aniu NPOrpaMmMbl

Cpoxk peanuzaiuu nporpaMMbl — 2 roja, 4to coctapisier 296 yueOHbIX yacoB, 148 dacoB B
TOJI.

Lenn u 3aga4n nporpaMmmsl

Hean

dopmupoBanue y oOydarommxcs Ooyiee YIUIyOJEHHBIX 3HAHWK 10 OHOXUMHH U
OMOTEXHOJIOTHSIM, pa3BUTHE MHTEpPeca K NPOPECCHOHATIBHON JESITEIbHOCTH B  00JacTu
CCTCCTBCHHLIX HAYK, CIIOCOOCTBOBAHNE MOBLIIIEHUIO JIMYHOCTHBIX KAUYECTB U COMUAJIbHO-3HAYUMBbIX
KOMIICTEHIIHI, MTOBBIIICHUE KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKOB Ha OCHOBE BBICOKOTO YPOBHS
MOJIy4eHHOTO 00pa30BaHusl.

3agaun

Obyuarowue:
1. oBnanmeTs 3HaHUSAMHU B 00JIACTH OMOJIOTHYECKON XUMUU U OMOTEXHOJIOTUIA;
2. HAy4YdTh TIPaBWJIAM HAXOXJICHUS B XHUMHYECKOH JrabopaTopuu, paboToil ¢
XUMHUYECKHUMH PEAKTUBAMU U HAYYHBIM 000pYI0BAHUEM;
HAYYUTH MPOBOJIUTH XUMUYECKHUE OIBITHI ¥ OMUCHIBATH MTOJIYYCHHBIC PE3YIIbTATHI,
PacCKpBITh POJIb OMOXMUMHH KaK 0a30BOTO U MPHUOPUTETHOTO HAmpaBiIeHHUS HAy4YHO-
TEXHUYECKOTO MIPOrpecca;
5. HAYYHUTh MPUMEHSTH TEOPETHUECKUE 3HAHUSI 10 XUMUHU ISl PEIICHHS] MPAKTUYECKUX
3azad.
Pazsusarouue:
1. cdopmupoBaTh y 00ydarOmIMXCcs Ka4ecTBa y4€HOTO-UCCIIEI0BATEIIS;
2. CcrmocoOCTBOBATh PAa3BUTHIO HABBIKOB HAONIO/ICHUS, BHUMATEIBHOCTH, TOUHOCTH U
aHaJIM3a MMOTYYCHHBIX JTJAHHBIX Y 00yJaroNuXcs;
CIocoOCTBOBAThH PA3BUTHUIO AHAIUTUYECKUX YMEHHUH U JIOTHUECKOTO MBIIUICHUS;
4. chopMHUPOBATH HCCICIOBATCIILCKIEC HABBIKM W TO3HAKOMHTH C COBPEMEHHBIMH
00JacTsIMH HayKH, B KOTOPBIX OHU OYAYT aKTyaJbHBI,
5. CIOCOOHOCTh YCTAHOBJICHHIO MEXKIIPEAMETHBIX CBS3€H MEXKIy €CTECTBEHHBIMH
HayKaMH.
Bocnumamenvnvie:
1. chopmupoBaTh HHTEpEC K MMO3HAHUIO OKPYKAIOIIETO MUPA;
2. BOCITUTATh IICHHOCTHOE OTHOIIICHHE K HAYyKE;
3. cmocoOcTBOBaTh  ()OPMUPOBAHHMIO  IEJNIEYCTPEMIICHHOCTH,  HACTOMYHMBOCTH,
OTBETCTBEHHOCTH M JTUCIUIUIMHUPOBAHHOCTH;
4. BOCIUTHIBATH OOBEKTUBHOCTH M OTBETCTBEHHOCTh IMpPH pabdoTe B KOJUICKTHBE
HCCIICIOBATEIICH;
5. cmocoOCTBOBAaTh MOBBIIMICHHIO YPOBHS COIMAIM3AIMA W COLMATBHOW aKTUBHOCTU
YYaIIuXCs.
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IInanupyemMsble pe3yJbTaTbl 0CBOCHHS NPOTPAMMBI

Jluunocmuvie pezyrbmamoi:
1. chopmupyIOT HHTEPEC K MO3HAHUIO OKPYIKAIOIIECT0 MHUPA;
2. TPOHUKHYTCS IIEHHOCTHBIM OTHOIICHUEM K HAYKE;
3. chopMUPYIOT B CBOEM XapaKTepe KauecTBa: IeJIeyCTPEMIICHHOCTH, HACTOMYNBOCTH,
OTBETCTBEHHOCTHU M TUCIUIUTMHUPOBAHHOCTH;
4. OyayT TpOSBIATH OOBEKTUBHOCTH B HAYYHOH JIEATEIBHOCTH U Haydarcs
OTBETCTBEHHO pabOTaTh B KOJUIEKTUBE MCCIICIOBATEIICH;
5. HOBBICAT YPOBCHBb ColMaIn3aliuu U COL[HaHLHOﬁ AKTUBHOCTH.
Memanpeomemnvie pe3yibmamol:
1. chopmupyrOT KadecTBa HEOOXOUMbIE COBPEMEHHOMY YU4EHOMY-HCCIIC0BATEIIO;
2. TpUOOpETYT HAaBBIKM HAOJIOJCHUS, BHHMATEIBHOCTH, TOYHOCTH W aHalU3a
MOJIYYCHHBIX JAHHBIX;
3. CMOTyT NPUMEHSTh aHATUTHYECKUE YMCHHUS U JIOTHIECKOE MBIIILICHUE,
4. npuoOpeTyT UCCIEA0BATENbCKIE HABBIKU U CMOTYT IIPUMEHSATH UX;
5. YCTaHOBST MEXKIIPEIMETHBIE CBSI3H MEXKIy €CTCCTBEHHBIMU HAYKAMH.
IIpeomemmnuwie pezyromamuol:
1. Oynyt BiameTh yrIyOJCHHBIMH 3HAaHUSMU B 00JAaCTH OWOJOTHMYECKOW XHUMHU W
OHMOTEXHOJIOTHIA;
2. MpUOOPETYT 3HAHUS MO TEXHHKE OE30MacCHOCTU IMPH HAXOXKICHUU B XUMHUYCCKOU
naboparopuu, Ipu paboTe ¢ XMMUUYECKUMHU PEAKTUBAMH U HAyYHBIMU 000PYAOBAHUEM;
3. Hayyarcsi TpPOBOJIUTh XHWMHUYECKHE OIBITHI M HWHTEPIPETUPOBATH TIOJTYYCHHBIC
pe3yabTaThI,
4. TIOBBICAT 3HAHUS O POJM OMOXUMHH Kak 0a30BOr0 M MPUOPHUTETHOTO HAIPABICHHS
HAYYHO-TEXHHYECKOT0 Iporpecca;
5. Haydarcsi IPUMEHSTh TEOPETUYCCKHE 3HAHUS 10 OMOTEXHOJOTHSIMHU ISl PELICHUS
NPaKTUYCCKHX 3a/1a4.

OPTAHU3AIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA PEAJIM3ALIMN
IHPOI'PAMMBI

A3vik peanusayuu npocpammur — 00pa3oBaTeNbHas JAEATEIBHOCTh OCYHIECTBISETCS Ha
PYCCKOM SI3BIKE.

Dopma obyuenua — ouHasl.
Ocobennocmu peanuzayuu npozpammol

IIporpamma peanu3syercst Kak Ha 6a3e ydpexJIeHHs TOMOIHUTeNIbHOro oopasosanus (JAIOT
Bri6oprekoro paiiona), Tak u Ha iomaake ['bOY rumnuazuu Ne73 (JlomoHOCOBCKasi THMHA3Ms) Ha
OCHOBaHUHU JIOTOBOpa O COTPYAHHUYECTBE MEXKIY OpraHu3alusaMH. B mporpamme npenycMOTpeHO
IIPOBEJICHHUE 3aHATHIN B KAHUKYJISIPHOE BPEMSI.

Ocobennocmu opzanuzauuu 06pa306ameﬂbuoeo npoyecca

ConepkaHue TPOTpaMMBbl PA3[CICHO HA W3YYCHHE OCHOB OHOXHMMHH, MOJICKYJISPHOMN
OMOJIOTUH U LIUTOJIOTHH, a TAK)KE€ COBPEMEHHBIX OMOTEXHOJIOTUH U reHHOU nHxkeHepuu. [Iporpamma
BKJIIOYaeT B ce0s MHAMBHUIYAJIbHYI0 U KOJUIEKTUBHYIO HAy4YHO-MCCJIEJI0BAaTENbCKYI0 pPadoTy,
COJIEPXKUT OOJIBIIIOE KOJIWYECTBO JTAOOPATOPHO-TIPAKTUUECKHX 3aHATHH. CTpPyKTypa MpOTpaMMBbl
MO3BOJISIET YYalllUMCSl TMOJYYUTh MPEJACTaBICHUE O MPEAMETe HAyKH U TOCTENEHHO OCBauBaTh
COBpPEMEHHBIE METO/Ibl HAYUHBIX HcciieqoBaHuid. [locTpoeHre mporpaMmbl pacCUUTaHO HA pa3BUTHE



YMEHUS MOTydaThb M aHAJU3UPOBaTh MH(GOpPMAILMIO, HHTEPIPETUPOBATh JaHHbIE, AEIaTh BBIBOIBI.
OnHOM W3 BaXHBIX 337ay MPOrpamMMbl SIBISiETCS (OPMHPOBAHUE Y OOYYArOIIMXCS HABBIKOB,
NPUCYIIUX JIADOpaHTYy-UCCIIEI0BATENI0: HAOII0NATEIbHOCTH, OTBETCTBEHHOCTH, HE3aBUCHMOCTU
MbBIIIJICHUS, KOHICHTPAllUKM BHUMAHUSA, YMCHHUIO HAXOJUTHh KOHTAKT CO CBCPCTHUKAMHU U CTAPIIUMU
JHOIbMHU.

I1epBblii rox 00ydeHus paccUUTaH Ha OIy4eHUs 0a30BbIX 3HAHUH 110 OMOXUMUH, 3HAKOMCTBO
C OCHOBHBIM JIa0OpaTOpPHBIM O0OpPYIOBAaHHEM, HCIOJIb3YEMBIX B COBPEMEHHBIX Hay4YHBIX
HCCJICOBAHMSIX U YCTAaHOBJICHUEM B3aUMOCBS3EH MEX/y €CTECTBEHHBIMU Haykamu. Ha BTopom rony
00y4yeHHMsl yJaluecs HoroTOBIEHbI K (POPMUPOBAHUIO CUCTEMHOI'O MBIIUICHHUS JUIsl U3y4EHHsI OCHOB
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTMM M TeHETHKHU. TpeTHii ToJ MOCBSIIEH 3HAKOMCTBY ¢ Oojee
CJIO)KHBIMU HAIPABICHUSAMHU HAayYHO-TEXHHYECKOTO MIporpecca, Kak OWOTEXHOJIOTHWs, HU3ydarouias
BO3MOXHOCTH HCIIOJIB30BaHUA KHUBBIX OpTraHnu3MoOB, nux CHUCTEM HIJIN IMPOAYKTOB ux
KUBHCACATCIBHOCTH IOJId PCHICHUA TCXHOJIOTHYCCKUX 3a/ia4, U COBPCMCHHOC HAIIPABJIICHUC I'CHHAA
UH)KEHEepus, OObEeIUHSIOMAs 3HAHUS, NPUEMBI M METOAMKM XUMHM, I'€HETUKH, MHKPOOHOJIOTH,
BUPYCOJIOTMHU U TaK Jjajiee, YToObI OJIyYUTh HOBbIE HACJIEICTBEHHbIE CBOMCTBA OPraHU3MOB.

Hacrosimmas mporpamma mnpejmnosyiaraeT 3aHATUsl B yuyeOHOH jabopaTopuu, U HpOBEIEHHUE
HAYYHBIX OIBITOB, HEOOXOAUMBIE /I OCHOBAHHUS CJIOKHOTO TEOPETUYECKOI0 MaTepuaia.

Ycnoeus Ha6opa 68 KOJ/UleKmue

Ha oOyuenue npunumarotes yvamuecs ot 14 no 18 net. Jlannas mporpamma paccyiTana Ha
YYaIIUXCsl, UMEIOIINX 3HAHUS OCHOB XUMHH ¥ OMOJIOTUH, 1 MOTHBUPOBAHHBIX Ha OoJiee yriyOIeHHOe
M3y4YEHUE IPEeIMETA.

Yenoeus ¢popmuposanun epynn

DopMHUPYIOTCS pa3HOBO3PACTHBIE TPYIIBI ydamuxcsi, HauuHas ¢ 14 ner. Ha BTOpoii ron
00yYeHUs TOMYCKAETCS JTOTIOTHUTEIBHBI HA00p YJaIuXCsl IPU HAJTMYHUN ITOBBIIIEHHOTO WHTEpeca
K MpeAMEeTy, a Takke 0a30BbIX 3HAHUI M yMEHUU B 00JIACTH XMUMHH M OWOJIOTHHU, BHISBJICHHBIX B
pe3yabTaTe codece0BaHus.

Bospacm yuawuxcs yuacmsyrowux 6 pearusayuu 0opazo8amenbHol npocpammol:

1 rox o6yuenus — 14-15 ner

2 ron oOyuenust — 15-16 ner

Konuuecmeo odyuarouwuxcs ¢ zpynne

Hanonusemocms epynn:
1 rox oOyuenus — 15 yenosex:
2 rog 00yueHus — 12 yenosexk.

Dopma opzanuzayuu 3aHamuil

I'pynnosvie 3anamus — paboTa B HEOONBIIUX IO COCTaBY TPYyMMax B Mpeaelax OJHOTO
KOJUICKTHBA,

@poumanvhsie 3ansamus — padoTa MPOBOJUTCS IO TMapaM MPHU BHIMOJTHEHUN JTA00PATOPHBIX
pabor;

Hnousuoyanvnas — caMOCTOSTETFHOE BBIMIOJIHEHUE YUYalIUMCS 3aJaHHsl C TOCIEAYIOIIIM
00CYXICHHEM C TIe1aroroM.

Jannast opraHuzaius oOpa3oBaTeNbLHOTO Mpollecca IMO3BONIAET Haubosiee TMOIHO U
3¢ (HeKTUBHO OCBOUTH 00PA30BATENBHYIO POTPAMMY.



Dopmbl npogedenus 3aHAMUN

OcHoBHOHI (OpMOIl OpraHuzaluy AESITEIbHOCTH NpPHU peali3allid MPOrpaMMBbl SBIISETCS
yueOHOe 3aHATHE, a TAK)KE UCTIONB3YIOTCS clenyromue GopMbl paboOTHI:

Dopmul pabomol Xapaxkmepucmuka

[lenaror B JIeKIMOHHOW (hOpME 3HAKOMHUT yYaIlUXCS C TEOPETUYECKHM
MaTepualioM, y4Yalluecsi BBINOJHSIOT pPa3IMyHble 3alaHus, JIs Ooiee
3 PEKTUBHOTO YCBOCHUS TEOPETUUECKOM HH(OPMAIIHH.

TeopeTnueckue
(ytexrust, 6ecepl)

OcBoeHnE HAaBBIKOB MTPAKTUYECKON OMOIOTHY. BBINOIHEHNE TPAaKTHYECKUX
[Ipaktuyeckue | 3agaHuii, IPOCKTUPOBAHKUE, MOJeIHpoBaHue. Pabora ¢ naboOpaTOpHBIM U
HIOJIEBBIM HCCIIEA0BATEIbCKUM 000pyJOBAaHHEM.

PazBute KOMMYHUKAaTUBHBIX yMmeHuM ywamuxcs. Ilpencrasienue
CeMHMHApCKUE | yYalMMECSA MOATOTOBICHHBIX COOONICHUI CBSI3aHHBIX C TEMATHKOM
3aHATHUH, C COOCTBEHHBIMU HAYYHBIMU HHTEPECAMH.

[IpoBenenue KOHcyanauI/Iﬁ neaaroroM II0 TeMaM HHIUMBHAYaJIbHBIX
KOHCyﬂbTaHI/II/I HCCIIEI0BATEIILCKUX pa60T M TIPOCKTOB. I/IHIII/IBI/II[yaJII)HaSI M KOJIJICKTUBHAas
IIPOCKTHAA AEeATEIbHOCTD.

Pa3Butne  KOMMyHMKaTHBHBIX  yMeHMM  ywyammxca.  OOcyxkieHue
Kpyriblii cton | BeiOpaHHO# ~ MpoOJeMbl,  BBICKA3bIBAHUE  CBOCH  TOYKH  3pPCHUS.
[TproOperenune yqauMucs onbiTa MyOJUYHBIX BBICTYIJICHUI.

HpI/IO6peT€HI/Ie ydamumMucs OIIbITa HY6J'II/IIIHBIX BbICTyrIJ'ICHHfI.

Koudepenmms
[TpencraBieHne NCCIIEIOBATEILCKUX PA0OT M HAYYHBIX MPOCKTOB.
Hroropoe 5
3aHSTHE [ToBTOpEHME NPONUIEHHOrO MaTepHaa, MOABEACHUE UTOTOB.

(Doprl opzanuslayuu OesasmenbHOCmU yuauwiuxcia Ha 3aHamuiax

I pynnosas — pabota B HEOOIBIIKX 11O COCTABY IPYIINaxX B Mpeaenax 0JHOTO KOJIJIEKTUBA;

Unousuoyanvro-epynnosas — pacupeneienue yaeOHONW paboThl MEXIy Wi€HAMU TPYIIIIHI,
KOTJla KaXKJIbIi 4JIeH TPYIIBI BHIMOJHIET YacTh oOmIel 3agaun. Pe3ynbTaT BHIMOTHEHHUS cHavala
00CYX/1aeTcCsi U OIICHUBACTCS B TPYIIIIE, a 3aTEM BBIHOCATCS] HA pACCMOTPEHHE YJAIIXCs U TIeIarora;

Hnousuoyanvnas — caMOCTOSTETFHOE BBIMIOJIHEHUE YUYalIMMCS 3aJaHHs C TOCIEAYIOIIIM
00CYyXJIEHUEM C TIEeAarorom.

Mamepuaﬂbuo-m €XHUYECKoe ocrauienue npozpammbl

Mynemumeoutinoe obopyoosanue. KoMmrprorep, HOyTOYK, IPOEKTOpP, SKpaH AJIs MIPOEKTOpa,
IPUHTEP, IPE3EHTED.

Jlabopamoprnoe obopyoosanue:

- JJaGoparopnas nocyna. JleMoHCTpalimoHHbIE KOJIOBI, XUMUYECKHUE CTaKaHbl, yaniku [letpwu,
MepHasi TOCyJa, IJACTUKOBBIE JOXKKH, YHMBEpCAJIbHbIE INTATHBBI, MEXAaHHMUECKHE J103aTOPbI
(1TabopaTtopHble  peryaupyeMble  MUKPONUIETKH), MNpOOUpKH  TUma  OnneHpopd it
MHUKPOLEHTPU(PYTUPOBAHUS.

- Mukpockonuueckoe 06opyaoBanue. CBETOBBIE U CTEPEOCKONNYECKUE MUKPOCKOIIBI, HA00p
IOPEIMETHBIX M TOKPOBHBIX CTEKOJN, aHTHCTaTHYecKas Oymara JUisi TMPOTHPaHUS CTEKOI,
MpenapoBajibHbIE UIJIBI.

- OGmenaboparopHoe ob6opynoBaHHe. BHITSKHONW M CyMMIBHBIA IIKadbl, Tab0paTOpHBIE
BOJsSIHbIE OaHM, HarpeBaTelbHbIE IUINTHI, CTEPHJIN3ATOPHI (aBTOKJIABBI) MapoBble, MIKadbl C
JaMHUHAPHBIM TOTOKOM, JIbJIOT€HEPATOP, MUKPOBOJIHOBAs 1e4b, pH-MeTp.

- OOopynoBaHue s B3BEIIMBaHMs, IEepeMeIIMBaHUS U paszzaeneHus. JlabopaTopHsbie
HIedKepbl, MArHUTHBIE MEILIAJIKH, BOPTEKCHI (CMECUTENH ), BECHI, LIEHTpUyTa.



- JlJabopaTopHbIe XOIOAUILHUKHA ¥ MOPO3HILHUKH JIJISL XpPAaHEHHS P00 ¥ PEaKTUBOB; MKA(BI
JUTSL XpAaHCHUSI CYXHX XUMHUECKUX BEIICCTB.

Xumuueckue peakmugwl u Kpacumeru.
3awumnas odexcoa. JlaboparopHbIe XanaThl, NEPEIHUKH, TICPUATKHU, 3AIMUTHBIC OUKH.
Hnnrocmpamuenvie mamepuansi, KHU2u, NAAKAMb.
Kabunem ¢ nabopamopuvimu cmonamu 051 pabomul u 1a60pamopHsvle Cmovl ¢ MOUKOU U
cywumenem, Cmynvs.
KonndecTBo MaTepralioB pacCUUTHIBACTCS Ha TPYIITY 00yJaromuxcs u3 15 yenosex.

Kaopoeoe obecneuenue

HporpaMMy pc€anun3yeTr neaaror AgOIIOJHHUTECIBHOI'O O6paSOBaHI/I${ 110 HaIIpaBJICHUIO
JACATCIIBHOCTH — OHOJIOTUS ¥ XUMHUSL.

YyeOuniii niian
1 rox o0yuenust

Ne HasBanmue pazgea, KonuyecTBo yacos ®opMbI KOHTPOJIsI /
n/n TEeMBbI Bcero Teopuss | IIpakTuka arrecTanus
1. BBoaHoe 3ausTHE 2 1 1 BxoaHoe TectupoBanue
Y CTHBIN ONPOC, MMCHbMEHHBIN
OO01mas XuMus. .
2. 18 8 10 WJIM TECTOBBIN OMPOC,
OcHOBBI OMOXUMUHT
MIPaKTUYECKHE 3a/laHus
3 AMWMHOKHCIIOTEI, 16 5 10 [IpakTueckue 3ananus,
' HEeNTUbI U OeNKU IPOEKTHbIE pabOThI
4, VYrieBoasl 12 4 8 [IpakTrdeckue 3a1aHus
5 ) (— 12 4 8 [IpakTueckue 3ananus,
IPOEKTHbIE pabOTHI
5 Hyxnennosbie 12 8 4 VY CTHBIN ONPOC, MMCbMEHHBIN
KHUCIIOTBI WM TECTOBBIN OMPOC
Y CTHBIN ONIPOC, MMCHbMEHHBII
7. DepMeHTHI 14 8 6 WJIM TECTOBBIN OIIPOC,
IIPAKTUYECKHE 3a1aHus
YcTHBIH onpoc,
8. Buramunsl 14 6 8 PAKTUYECKUE 3a]JaHus,
IPOEKTHbIE pabOTHI
Y CTHBIN ONIPOC, MMCHbMEHHBII
9. I'opmoHsbI 16 8 8 WJIM TECTOBBIN OIIPOC,
IIPAKTUYECKHE 3a1aHus
10. OcHoBBI 16 8 8 TecToBslii o1pocC,
MUKPOCKOIIHHU MPaKTUYECKHE 3a/1aHus
Y CTHBIN ONPOC, MMCHbMEHHBIN
11. buoxumus yenoseka 14 8 6 WJIM TECTOBBINA OIPOC,
IIPAKTUYECKHE 3a1aHus
12. HroroBoe 3ansTre 2 2 0 Kpyrasrii crom.
Hroro: 148 71 77




Y4yeOHblii nJIaH
2 roa o0y4yeHus

Ne Ha3Banue pa3nena KoandecTBo 4acoB
DopMBbI KOHTPOJIS
n/n (TeMbI) Oomee Teopusa | Ilpakruka
1. BBoaHoe 3ausTHE. 2 2 0 BxoaHoe TectupoBanue
. YcTHbIi onpoc,
OCHOBBI KJIETOYHOH 1 o
N MUCbMEHHBIN WIH
2. MOJICKYJISIPHOM 12 6 6 .
TECTOBBI OIpPOC,
ouosiorum.
MIPAKTUYECKHE 3a/1aHus
buosoruueckue [IpakTrueckue 3ananus
3. MeMOpaHBbI U 8 6 2 p ’
MPOEKTHBIE PabOTHI
[UTOIIa3Ma.

4, uTockemnmer 10 8 2 [TpakTrueckue 3anaHus
5 SlnepHbli anmapar 16 10 6 [IpakTnueckue 3amanus,
' KIICTKU POEKTHBIC PaOOTHI

YcTHbIi onpoc,
6. Opranuzanus reHa 8 6 2 MMUCbMEHHBIA WITN
TECTOBBIN OMPOC
YcTHBIN onpoc,
7 Peakuuu matpuuHoro 14 10 4 MUCbMEHHBIN WIH
' CUHTE3a TECTOBBIN OMPOC,
MPAKTUYECKHE 3a/IaHus
YcTHBIN onpoc,
8. KiteTouHbI# 1IMKI 8 6 2 MIPaKTUYECKHE 3aaHHS,
IPOEKTHbIE pabOTHI
MeMOpaHHbBIC .
YcrHbli onpoc,
OpTaHOUJIBI. o
MUCbMEHHBIN WITH
9. Bakyonsipuas cuctema 10 6 4 .
TECTOBBIH OTpOC,
BHYTPHUKIIETOYHOTO
MPAKTUYCCKHEC 32 IaHuUs
TpaHCIOPTa
10 OOMEH BelIEeCTB. 10 6 4 TecToBBIIT OMpOC,
' DHeprus KIETKU. MPAKTUYECKHE 3a/IaHus
YcTHBIH onpoc,
MUCEMEHHBIN WIH
11. | [Inactuas! u poTOCUHTE3 10 8 2 .
TECTOBBIN OIPOC,
MPAKTUYECKHE 3a/IaHus
MexkiieTouHbIe ¥ CTHBIi onpoc,
12. 10 8 2 MUCbMEHHBIA WU
KOHTAKTBI .
TECTOBBIN OIPOC
YcTHBIN onpoc
Ocrosel HI/ICBMCHHLII}I) I/IJ'I’I/I
13. MUKPOOHOJIOTHH H 16 10 6 .
TECTOBBIN OIpPOC,
BHUPYCOJIOTHH
MPAKTUYECKHE 3a/IaHuUs
14 KynsTuBHpoBanue 12 4 8 [IpakTnueckue 3ananus,
] OakTepuii POEKTHBIE pabOThI
15. Wrorosoe 3ansTie 2 - 2 Kpyrasrii crod.
Hroro: 148 96 52

Kanennapusblii yyeOHbIi rpadguk peaausanun

JAOIOJIHUTE/ILHOH 001epa3BuBaIOLIeii IPOrPaMMbIl




«Harassanass OMoXuMus»
Ha 2023/2024 y4eOHblii rog

[Tenaror: XXapoBa [lapesa AnekceeBHa

Tox Hara Hara KounyecrBo | KosmnuecrBo | KostnvecTBo Pescum
HA4Yajla | OKOHYaHUSA | Y4YeOHBbIX YueOHbIX yueOHBbIX N
o0y4eHust . . . 3aHATHH
3aHATHH 3aHATHH HeJleJIb aHel 4acoB
2 pa3a B
1 ron 37 73 148 HEJIeIIO 110
2 4aca
2 paza B
2 rox 37 73 148 HEIEIIIO I10

2 yaca




PABOYASA ITPOI'PAMMA
1 IO OBYYEHUA

OcobeHHOCTH OpraHu3aluy 00pPa3oBaTEJBLHOIO MpoLecca

OCHOBHOH YacThbIO COZIEPXKAHUS MPOTPaMMBbI IIEPBOTO Tofla 00yUEHUSs SABIIAETCS 3HAKOMCTBO
00ydJaronmxcsi ¢ OCHOBaMH OHOJIOTMYECKOW XWMHUHU, 3HAUUTEIbHOE BHHUMAHHE B 3TOM pasfelie
yneneHo gaboparopHbiM pabotaM. [locne popmupoBanus 6a30BbIX 3HAHUN U YMEHUN oOpalleHus ¢
XUMHUYECKHUMH BEIIECTBAMH M KPACHUTEISIMH OOYYaroIIUecs HAYMHAIOT 3HAKOMHUTHCS C OCHOBaMU
MUKPOCKOIIUU U TEXHOJIOTUSMHU HAyYHOTO UCCIIEIOBAHUSI.

3anayu 1 roga o0yuenus:

Obyuarowue:
1. 1O3HAKOMUTH OOYUYAIOIIMXCS C OCHOBAMU XMMHUHU M OHOJIOTUYECKON XUMHUH;
2. chopmupoBarh 00IME 3HAHUS O IPOBEJCHUE JIAOOPATOPHBIX paboT M0 OMOXUMUU;
3. IO3HAKOMHUTH YYaIIMXCS C OCHOBAMH HayYHO-HCCIICIOBATEIbCKON JICATEIIbHOCTH;
4. TO3HAKOMHTH YYaIUXCS C OCHOBHBIMH METOAMKAMH BBIJICJICHUS OMOIIOTHYECKUX
COCTMHEHHI;
5. cdopmupoBaTh y ydanuxcs 3HaHUS 00 OCHOBaX MHKPOCKOITHH.

Pazeusarowue:
1. pa3Buth HaOIIOIATEIBHOCTH;
2. pa3BUTHh YMEHHUsS pabOTaTh ¢ MHPOPMALMOHHBIMUA UCTOYHUKAMHU;
3. pa3BUTbH JOIMUYECKOE MBIILICHHE;
4. pa3BUTb KOMMYHHUKAaTUBHbBIE CIOCOOHOCTH Y ydauxcs (CHoCOOHOCTh BHIPAYKATh CBOU
MBICJIM, YMEHUE BECTH TUAJIOT, IPOSIBIIATh YBaXKEHUE K COOECETHUKY).
Bocnumamenvnvie:
1. ¢dopmupoBaTh HHTEpEC K TO3HAHUIO OKPYKAIOLIET0 MUPA;
2. BOCHIHTATh OTBETCTBEHHOE OTHOIICHHE K COOJIIOJICHUSM TEXHHUKH O€30IMacCHOCTH MPH
paboTte B XUMUYECKOI 1TabopaTopuu;
c(OopMUPOBATH OTBETCTBEHHOE OTHOILIEHUE K /€Ty IIPH padboTe B KOJIJIEKTUBE;
4. chopMupoBaTh OTBETCTBEHHOTO OTHOIIEHHE K CBOEMY 3[0POBBIO U 3/I0POBBIO
OKpY>KaIOIIMX Ha OCHOBE 3HAHUW O Ba)KHOM poJIM OMOXMMMHU B KU3HU YEJIOBEKA.

.

Conep:xanue
1-ro rona oOy4deHus

1. Bsoonoe 3anamue

Teopemuueckue ceederus

[TpaBuna Texuuku Oe3onmacHocTH. [IpaBmma moBeneHus B j1abopaTopun U mpu paboTe ¢
71a00paTOpPHBIM 000PYIOBAaHUEM.

IIpakmuueckas paboma

[lenarornyeckasi TuarHoCTUKa. 3HAKOMCTBO € JIAOOPATOPHBIM 00OPYOBAHUEM.

2. Obwas xumus. OcHosbl OUOXUMULL.

Teopemuueckue ceederus

BBenenune B OMOJIOTHYECKYIO XUMUIO, HCTOPUS €ro pa3BUTHs. CBONCTBA KUBBIX OPTraHU3MOB.
Crpoenne monekyin. ['mOpuauzanus opoburtaneid U xumuyeckue cBsizu. OcoOEHHOCTH OMOTE€HHBIX
BEIIECTB U OMOXMMHUYECKUX MpeBpaiieHnil. OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakuuii. Baknbple kiaccel Ouomonekyn. Boma kak pacTtBopuTens M €€ poib B Ipolecce
JKU3HEAESTEIIBHOCTH.

IIpaxmuueckas paboma



3amnoiHCHHE Ta6JII/II_U>I «BHOJIOrMYeCKH Ba)XKHBIE XHMUYCCKHUE DJIEMEHTBDY. AHaJIUTHYCCKas
XUMMHs, paCYCThl B XUHMHUYCCKOM aHAJIN3EC. CCMI/IHapI «3HAKOMCTBO C XUMHYECKUMHU TEXHOJIOTHUSIMI.

3. Amunoxuciomol, nenmuowl u OeaKu.

Teopemuueckue ceederus

dusnueckre U XUMHUUECKHE CBOUCTBA AMUHOKHUCIJIOT, UX KHaCCI/I(i)I/IKaLII/ISI )41 6I/IOJ'IOI‘I/I‘-IGCKI/IC
(GyHKIMU. AMHHOKHUCIOTHBIA aHaim3. FloHooOMeHHas: XxpoMaTorpadusi CBOOOHBIX aMUHOKHCIIOT.
HCHTI/II[HaSI CBsA3b U HeHTHI[HBIﬁ CHHTCEC3, KOH(I)OpMaI_[I/IH HOHI/IHGHTHI[HOﬁ ey, HOMCHKIIATypa
nentuaoB. CTpyKTypa, CBOMCTBA U (YHKIIMU OCIKOB, X aHAJIU3 U METO/IbI BBIJICIICHHUS.

Ipakmuyeckasn paboma

JIaboparopHasi paboTa MO 3HAKOMCTBY C Ka4eCTBEHHBIMH DPEaKIMSIMU Ha OIPENICICHUE
amMuHOKHUCIOT. JlabGoparopHas paboTa MO 3HAKOMCTBY C KAadeCTBEHHBIMH pEaKIUsIMU Ha
obOHapyxeHue 0enkoB. CeMuHAP: «XUMUS CIIOKHBIX OCITKOBY.

4. Yonesoowi.

Teopemuueckue ceederus

Crpoenue, Ouonornueckue GyHKIUHM U KIACCH(PHUKAIMS YrIIEBOIOB. [ TMKO3aMHHOTIIMKAHbI
U TJIMKONPOTEUHBI.

Ipaxmuueckas paboma

JlaGoparopHble paOOThl: KayeCTBEHHBbIC pEAaKIHH Ha YIIEBOABI; KOJIMYECTBEHHOE
OIpe/ieSIEHue MOHO- U IMCaXapuoB, ONPEIEICHNE IPOMEKYTOUHBIX TPOYKTOB OOMEH YIJIEBO/IOB,
BBIJICJICHUE YTJIEBOJOB.

5. Jlunuowi

Teopemuuecxue ceeoenus

Knaccudukanusi, ctpoenne u Ouojormyeckue (QyHKUMM JUNUAAOB. JKupbel W Macra.
®Dochonmununapl u rnukoaunuabl. CTpyKTypa U KiaccupuKaius CTEPOUI0B.

Ipakmuyeckasn paboma

JIaboparopHasi paboTa: SKCIIepUMEHTAIbHBIE METOABI UCCIeI0BaHuUs KUpoB. JlabopaTtopHas
pabota: ¢pocdonunuibl, CTEpUHbBI U TEPIICHBHI.

6. HVK/Z@MH06bl€ Kucjioninol

Teopemuueckue ceedenus

A3oTHCTBIE OCHOBaHMA U HYKJIeoTHAbl. OTKpbITHE, CTPYKTYPY M QyHKIuu JJHK. OTkpsiTHe,
ctpoenue, ocHoBHbIe TUMbI U PpyHkunu PHK. Crpykrypa, cunrtes u pynkiuun ATO.

Ilpakmuyeckas paboma

buocunTe3 HykneoTuaoB. 3anonHeHue Tabmuipl: «Hapymenue oOMeHBl HYKICOTHIOBY.
M3yueHre MeTo10B BbIJICIEHUS! HYKJIEUHOBBIX KHCIIOT.

7. Depmenmul

Teopemuueckue ceedeHus

Crpoenue ¢epMeHTOB, 0coOeHHOCTH (epMeHTaTUBHOrO Katanuza. Knaccudukanus u
HOMEHKJIaTtypa ¢epMeHToB. MexanusMm jeiictBust gpepmenToB. Ponb kodakTopa u kodhepMeHTOB.
Cremuduunocts (pepmenToB. IIpoOreMbl MEIUIIMHCKONW SH3UMOJIOTHH. DH3UMOJMATHOCTHKA U
DH3UMOTEPATIHSL.

IIpakmuueckas paboma

JlabopaTopHass paboTa TO 3HAKOMCTBY C Ka4€CTBEHHBIMH PEaKIUSIMHA Ha TMPUCYTCTBUE
(depMeHTOB. 3HAKOMCTBO ¢ KWHETHKON ()epMEHTATUBHBIN peakiuil.



8. Bumamunol

Teopemuueckue ceederus

Hcropusi pa3BUTHS BUTAMHHOJOTMH M OONIME TIPEJACTABICHUS O BHUTAMHHAX, UX
KJIacCU(UKaLMs U METObI onpeieNieHusl. ButaMuHOIO100HbIE BEIIECTBA.

Ipaxmuueckasn paboma

Cemunap «Butamunsl, pacTBoprMbIe B sxupax (rpymmsl A, D, K, E). Jlaboparopnas padoTa:
KaueCTBCHHBIC PEAKIIUU Ha )KHUPOPACTBOPUMBIC BUTaMHUHBI. CeMuHap: «BUTaMUHBI, paCTBOPUMBIC B
Boge (Bl, B2, PP, B6, Ouotun, ¢donumeBas kwuciora, B12, mantoreHoBas kwucinora, C, P).
JlaGopaTopHast paboTa: KaueCTBEHHbIE pEaKIIMU Ha BOJIOPACTBOPUMbIE BUTAMUHBI.

9. I'opmonsi

Teopemuueckue ceedenus

OO6miee moHsATHE O TOPMOHAX, HOMEHKJIATypa M Kiaccudukanusa. ['opMoHBI TUnodu3a u
rUrnorajgamyca, OHonoruueckoe aeicTBue. ['OpMOHBI HIUTOBHIHOW W TAPAIIMTOBUIHON >KEJIE3BI,
Ouosiornueckoe JaecTeue. [ OpMOHBI HAAMIOYEYHHUKOB, MO3TOBOE M KOPKOBOE BEIIECTBO, XHMHYECKOE
CTpoeHHE, OMOCHHTE3 M Onoyiormueckoe acicTBre. [l0J0BBIE TOPMOHBI, KCHCKHUE W MYKCKHE
ropMoHbl. ['opMOHBI BUIIOUKOH *kene3bl. [IpocTarinanuHebl.

Ilpakmuueckas paboma

3anonHeHne TaOMUIbl: «XapaKTepUCTUKa TOPMOHOBY». 3HAKOMCTBO C MOJEKYISPHBIMU
MEXaHU3MaMHU Iepelayd TOPMOHAIIBHOTO CUTHAJIA.

10. OcHo6bl MUKpocKonuu

Teopemuueckue ceedenus

Uctopuss muxpockonuu. Bumasl mMukpockornoB. CTpoeHHE M MPHUHIUI pabOThl CBETOBOIO
MHKPOCKOIIA. BpCMCHHI)IG " IMOCTOAHHBIC ITPEIIapaThI. MI/IKpOCKOHI/I‘-ICCKI/IC METOAbI UCCIICAOBAHUS.
CrniocoObl OKpacKu Ipernaparos.

IIpaxmuueckas paboma

JlaGoparopHass paboTa: MPUTOTOBIEHHE BPEMEHHBIX MHUKPOCKOIUYECKUX MPEnapaTos,
ycTaHoBKka cBeta 1o Kénepy. JlabopatopHas paborta: TeXHHUKa pabOTHI C MUGPOBBIMH KaMepamMH U
mporpaMMamu st MUKpockora. JlabopaTopHast paboThI: MOACUET KIETOK B kamepe [opsiesa.

11. Buoxumus yenosexa

TeopemulteCKue ceeoeHus

XUMUYEeCKUl cOCTaB oOpraHu3ma denoBeka. Metabonu3m OenkoB, O€NKOBBIH OOMEH.
[Tpoteonu3s u mnporeonutuyeckue QepmeHTsl. MeTtabonusaM yrieBoAoB. [nukonus, OamaHc u
pPCaKkuru. MeTabonu3zm JIMTIINA0OB W XHUPOB. brnocnuTes JKUPHBIX KHUCJIOT MU CJIOXHBIX JIUIIHUI0B.
Meta60:113M HYKJIEOTHI0B. BUOCHHTE3 MypHHOB U TUPUMHIUHOB.

IIpaxkmuueckas paboma

JIaGoparopHas paboTa: onpeesieH|e JOHKHOTO OCHOBHOTO 0OMeHa M0 AaHHBIM POCTa, Beca
u Bo3pacta. JlabopatopHas paboTa: OIEHKAa MHINEBOTO CTaryca IO AHTPOINOMETPHYECKUM
MIOKa3aTeIIsIM.

12. Umozoeoe 3ansmue

Ipaxmuueckas paboma
[lenarornyeckas nuarnoctuka. Kpyrisiii cron. [lonBenenne uToros 3a roj.

IlnannpyemMblie pe3yibTaThl



Jluunocmuvie
K xonIry mepBoro roja oOy4eHus: 00yJaromuecs

1. nmpuoOperyT yCTOWUYMBBIM MHTEPEC K IO3HAHUIO OKPYXKAIOIIET0 MUPA;

2. BOCIIMTAalOT OTBETCTBEHHOE OTHOIICHHE K CO6J'IIO,Z[CHI/IHM TEXHUKU 0€30IaCHOCTHU IIpu

paboTe B XUMHUYECKOH JlabopaTopuy;

3. OyayT OTBETCTBEHHO IMOAXOAUTH K ey IPH paboTe B KOJJICKTUBE;
4. OynyT 0CO3HaBATh IIEHHOCTD 3/I0POBOT0 00pa3a >KU3HU IS ce0s1 U OKPY)KAIOLIHX.

Ilpeomemnuvle
K koniy nepBoro roga o0yueHust ooydaronimecs

1. npuoOGpetyT 3HaHHS 00 OCHOBaX XMMHUHU U OMOJOTHYECKON XMMUH;

2. chopMupyIOT O0OIIME NPEACTABICHUS O TPOBEIEHHE J1a0opaTOpHBIX padoT IO

OHMOXVMUU;

3. OyayT 3HaTh OCHOBHBIC IPUHIIUAIIEI HAYIHO-UCCIIEA0BATEIHCKON paOOTHI,
4. HaydyaTcsi OCHOBHBIM METOJMKaM Bbl/IeJICHHs OMOJIOTUYECKUX COCAMHEHU;

5. mpuoOpeTyT 3HaHUS 00 OCHOBAX MUKPOCKOIIHH.

Memanpeomemmuvie
K koH1y nepBoro roaa odydeHnus odydaromuecs

1. cMOTyT MPOBOJIUTH pa3INIHbIC HAOIIOICHUS 32 O0BEKTAMU;
CMOTyT paboTaTh ¢ Pa3IMYHBIMU BUJAMU HH(POPMAITMOHHBIX HCTOYHUKOB;

2
3. Ppa3oBBIOT YMECHHE JIOTUICCKH MBICIIHTD;
4. CcMOryT ClaXeHHO paboTaTh B KOJIIIEKTHBE.

KanennapHo-reMaTuyecKHil MJjaH

1 rona odyueHus

Ne Koi-Bo JlaTa
n/n Tema 3ausTHst 4ACOB
Inan daxr

1. | 1. BBoanoe 3ansitue. [Iman pabotel Ha roa. MHCTpYKTax 10O
TexHuke  Oe3zomacHocTH.  IlpaBunma  moBeaeHus B 5
1abopaTopuu. 3HaKOMCTBO C 1a00paTOPHBIM
000py/IOBaHUEM.

2. O6omaga xumus. OCHOBBLI OMOXMMHH. 18

2. | BBenmenue B OMONOTHYECKYHO XHMHIO. VcTopus pa3BHTHS 2
Oonoxumun. CBOWCTBA )KUBBIX OPTaHU3MOB.

3. | Crpoenne wmonekyn. [mOpummsammst  opOurtaneit u 2
XUMUYECKHUE CBSI3HU.

4. | buonoruvecku Ba)KHBIE XUMHUYECKHE JJIEMEHTHI.
OcoOeHHOCTH OWOTeHHBIX BEIIECTB M OHOXUMHUYECKHX 2
IIPEBPAIICHUI.

5. | OCHOBHbIE 3aKOHOMEpPHOCTH IPOTEKAHMUSI XUMHYECKHX 2
peakiuii.

6. buomonexynpl. Baxknelimme ki1acchbl COSTMHEHHM. 2

7. | AHaiiuTHueckas XuMmus. PacdeTsl B XUMUYECKOM aHAIH3e. 2

8. | Boma kak pactBoputenb U €€ poib B Ipolecce 2
KHU3HEESITEIbHOCTH.

9. | CemuHap: «3HAKOMCTBO C XUMUYECKUMU TEXHOIOTHUSIMI. 2
3. AMUHOKHCJIOTBI, NENTHAbI U 0eJIKH. 16

10. | AMHHOKHUCIIOTHL: (U3HYECKHEe M XHMHUYECKHE CBOWCTBA. 2
Krnaccudukanus u 6uonornyeckrue GyHKIIMN AMHUHOKHCIIOT.

11. | JlabopatopHas paboTa: KayeCTBEHHbIE pEaKIUH Ha 2




ONpCaACIICHUEC aMUHOKHMCIIOT.

12. | AMuHOKUCIOTHBIH aHanu3. MonooOMeHHas xpomaTtorpadus 2
CBOOO/IHBIX aMHHOKHCJIOT.

13. | [lentugHast cBsi3p M MENTUAHBIN cuHTE3. HomeHKknaTtypa 2
HENTHI0B, KOH(OopManus MOJUIENTHIHON EH.

14. | benku. CBOMCTBa, CTPYKTYpa M (PYHKITUH. 2

15. | JlabopatopHass paboTa: KaueCTBEHHBIC pEaKIMu Ha 2
oOHapyKeHHe OEIKOB

16. | Meroap! BeIEIeHUS H aHAIU3 OEJIKOB. 2

17. | Cemunap: «XUMHUS CIOKHBIX OCITKOBY. 2
4. YrieBoasnl. 12

18. | YrneBoasl. buonornueckue pyHKInU U Kiaccuukanus. 2

19. | Jlaboparopnas paboTa: KauyeCTBEHHBIC pEAKIUH Ha 5
YTJIEBOJIBL.

20. | JIaGoparopHasi paboTa: KOJIMYECTBEHHOE OIpeesieHHe 5
MOHO- M IHCaXapuIoB.

21. | JlabopatopHast paboTa: ompeaencHHe MPOMEKYTOUHBIX 5
POAYKTOB OOMEHA YTIeBOJIOB.

22. | I'mMKo3aMUHOTJIMKAHbBI ¥ TTTUKOTPOTEUHBI. 2

23. | JIabopatopnas paboTa: BbIICICHHUE YTIEBOIOB. 2
5. JIunuawl. 12

24. | Jlummuapl. Knaccugukamusi, cTpoeHHe W OHOJOTHYECKHE 2
(GYHKIIUY TUTTUIOB.

25. | XKups! u macna. 2

26. | JlabopaTopHas paboTa: OSKCIEPUMEHTAIbHBIE  METOIbI 2
UCCIICIOBAaHHSI KHPOB.

27. | ®ochonmunuapl ¥ TIUKOTUITHIBL. 2

28. | Crepounbl. CTpyKTypa U KiaccuuKanus. 2

29. | JIaGoparopHas paboTta: hochonunuabl, CTepuHbI U TEPIICHBI. 2
6. Hyx/1enHOBbIE KHCJIOTBI. 12

30. | A3OTHCTBIE OCHOBaHHS U HYKJICOTH/IBI. 2

31. | [e3okcupuOoHyKienHoBas KucioTa. OTKpBITHE, CTPYKTYypa 5
u ¢pyukiun JHK.

32. | PuGonykinenHoBass  kuciora.  OTKpbITHE,  CTPOCHHE, 2
ocHOBHBbIE TuNbI U pyHkuu PHK.

33. | Anenosuntpudocdar. CTpykrypa, CHHTE3 U (PYHKIUH. 2

34. | buocunres HYKJIEOTH/IOB. Hapymenue oOMeHa 2
HYKJICOTHJIOB.

35. | MeToap! BeIZICTICHHUS HYKJIEHHOBBIX KUCIIOT. 2
7. ®epMeHTHI. 14

36. | ®epmentel. Crpoenmne. OcobeHHOCTH (PepMEHTATHBHOTO 5
KaTaJu3a.

37. | Knaccudukanus 1 HOMEHKIATypa (GepMEHTOB. 2

38. | MexanusM jeicTBHS (PEPMEHTOB. 2

39. | JlaGopaTtopHass paboTa: KauyeCTBEHHblE pEaKIMH Ha 2
MIPUCYTCTBUE (PEPMEHTOB.

40. | Pomp kodakropa u KodpepmeHTOB. CrenupuuHOCTh 2

(hepMeHTOB.




41. | Kuneruka (hepMEHTATUBHBIX PEAKIUH. 2

42. | IIpoGiembl MEIUITTHCKON SH3UMOJIOTHH. 5
DOH3MMOIMArHOCTUKA M SH3UMOTEPAITHSI.

8. BuramuHbI. 14

43. | Uctopwust pa3BUTHS BUTAMUHOJIOTHH M OOIIIUE TPEICTaBICHUS 2
0 BUTAMUHaX.

44. | Knaccudukamuss BHUTaMHUHOB. MeETOABl  OMpeelICHUs 2
BUTaMUHOB.

45. | Cemunap «BuraMuHbl, pacTBOpUMBIE B )kHpax (rpynnsl A, D, 2
K, E)».

46. | JlaGopatopHasi paboTa: KA4YeCTBCHHBIE pEaKIWH Ha 5
KHUPOPACTBOPUMBIC BUTAMUHBI.

47. | Cemunap «Butamunsl, pactBopumsie B Boje (B1, B2, PP, B6,
ouotuH, honuenas kuciora, B12, manrorenosas kucinota, C, 2
P)».

48. | JlaboparopHas paboTa: Ka4yeCTBEHHBIE pEaKIMH Ha 5
BOJIOPACTBOPHMEBIE BUTAMHUHBI.

49. | BurtamuHOnOIOOHBIE BEILIECTBA. 2
9. 'opMoOHBI. 16

50. | O6mee moHsATHE O TOpMOHax. HomeHkmatypa w 2
KJIaCCHU(UKAIIHS.

51. | l'opmonsl runortamamyca u rtunodusa. buomormueckoe 2
JeiicTBHE.

52. | I'opMOHaJIBbHBIN KOHTPOIb PACUICTNICHUS TTIUKOTeHA. 2

53. | ['opMOHBI IIUTOBUAHOM ¥ MApPAIIUTOBUIHOW >KEJE3BI. 5
buonornueckoe nencTeue.

54. | I'opMOHBI HAAIOYEUHUKOB. MO3roBO€ U KOPKOBOE BEIIECTBO
HAQ/IMTOYCYHUKOB. XHUMHUYECKOE CTPOCHHE, OHMOCHHTE3 W 2
OMoJIOTHYecKoe JIeHiCTBHE.

55. | IlonoBbie ropMoHbI. JKEeHCKUE U MY>KCKHE TOPMOHBI. 2

56. | 'opmoHBI BHIIOUKOBOM *kene3bl. [IpocTarianuHbl. 2

57. | MonekynspHble MeXaHU3Mbl Iepelaud TOPMOHAJIBHOIO 5
CHUTHAJIA.

10. OcHOBBI MEKPOCKONIMH 16

58. | Ucropus Mukpockomnuu. Bumbl MUKPOCKOTIOB. 2

59. | Teopun oOpa3oBaHUs U300pAKEHUI B MUKPOCKOTIE 2

60. | CtpoeHne cBeTOBOr0 MuUKpockomna. IlpuHImMm paGoTsl
CBETOBOTO MHKpPOCKOINa. BpeMeHHble U MOCTOSHHBIE 2
MpeTaparsl.

61. | JlaboparopHast  paboTa: TPUTOTOBICHHE  BPEMEHHBIX
MHUKPOCKOIMYECKHX IpernaparoB. YCTaHOBKAa CBETa IO 2
Kénepy.

62. | MHUKPOCKONTMYECKHE METO/IbI HCCIIEIOBAHUSI. 2

63. | JlaboparopHast pabGoTa: TexHHKa paboOThl ¢ HHU(PPOBHIMU 2
KaMepaMH ¥ ITPOrpaMMaMH JIJIs MEKPOCKOTIA.

64. | CriocoObl OKpacKH Mpenaparos. 2

65. | JlabopaTtopHas paboTa: oJIcUeT KJIeTOK B kamepe ["opsiesa. 2
11. Buoxumusa 4yejioBeKka 14

66. | XumMHuecKHuil cocTaB OpraHu3Ma yesoBeKa. 2




67. | OOMeH BOJbI U MUHEPATBHBIX COSAMHEHUN 2

68. | JlabopaTopHas pabota: omnpeeneHue AOTKHOTO OCHOBHOTO 2
oOMeHa 1O JaHHBIM POCTa, Beca U BO3pacTa.

69. | Merabonu3m yrieBoaoB. [nkonm3, 6amaHc U peakIuy. 2

70. | MeTaboau3M JUNUIOB U KUPOB. BHOCHHTE3 KUPHBIX KUCIOT 2
U CJIOKHBIX JIMITUIOB.

71. | JlaGoparopHasi paboTa: OLEHKa MHIIEBOr0 CTaryca IIo 2
AHTPOMOMETPUUECKUI MTOKA3aTEISIM.

72. | Merabonu3M HYKJICOTHIOB. bHOCHMHTE3 MypHHOB W 2
MUPUMHJIHOB.

73. | 12. UroroBbie 3anaTus. IlonBeneHue WTOroB 3a TOA O 2
3HAYUMOCTH OMOXUMHH U €€ CBSI3b CO CMEXHBIMU HAyKaMH.

Hroro: 148
PABOYAS ITPOI'PAMMA
21704 OBYUYEHUS

OcodeHHOCTH opranumsanuu 06pa3OBaTeJ1bHOFO nmpouecca

Ha BTropom rogy o0ydenus oOydaromuecst IpoAoKalT OCBaUBaTh TEXHOJIOIMIO HAYYHOTO
MCCJIEIOBAHMSI, BBIIIOJHSAS CaMOCTOSITENIbHBIE HCCIIEI0BATEIbCKUX MPOEKTOB. [locie BbIMOMHEHUs
COOCTBEHHBIX HCCIICZIOBAaHUM, 1€TH BKIIOYAIOTCSA B MOJArOTOBKY K OJMMIIMAZaM M KOHKypcaM, Ha
KOTOPBIX PEATU3YIOT IOJYyYEHHBbIE 3HaHWS M MPUOOPETAIOT OMNBIT MYOJIWYHBIX BBICTYIUIEHUH.
OCHOBHBIM 3JIEMEHTOM COJIEPKaHMsI TPOrpaMMbl Ha BTOPOMY I'0Jly 00y4eHHUs ABJISETCS 3HAKOMCTBO
o0yJaromuxcst €O CTpoeHHeM KieTok. OOydaronipecs MONy4aroT 3HAHUS 10 OCHOBaM
MHUKPOOHOJIOTUH U BUPYCOJIOTHHU. BakHbIM 3TanoM siisiercs paszaen «KynbTuBupoBaHue OakTepuiiy,
3HaKOMSICb C KOTOpBhIM oOOyuaroluecsi MNpUOOPETaloT HaBBIKM KyJIbTUBUPOBAHUS OakTepuil B
a00PATOPHBIX YCIOBHSIX.

3agayu 2 roga o0y4yeHus:

Obyuarowue:

1. chopmupoBaTh y oOyuaromuxcsi 3HaHHUsI O KJIETOYHOM CTPOEHHUE;

2. TO3HAaKOMUTh OOYYAlOIMXCsl C OpraHu3alield FeHeTHYEeCKOT0 MaTepHaja U peaklusIMU
MaTpPUYHOTO CUHTE34;

3. pacuMpuTh U 3aKPENUTh 3HAaHUS 00 OCHOBAaX HAYYHO-HUCCIIEA0BATENLCKON e TEIbHOCTH;

4. TO3HaKOMMTH yHaIIMXCs C OCHOBAaMH MUKPOOMOJIOTUU U BUPYCOJIOTHH;

5. Hay4MTb BBINOJHATH PaOOTHI O KyJbTUBUPOBAHUIO OaKTEpHil.

Pazeusarowue:

1. mpomomkuTh pa3BUTHE HAOIIOATEILHOCTH U HHTEpeca B 00JIACTSIX OMOXUMHUU U CMEKHBIX
HayKax;

2. cnocoOCTBOBATH PA3BUTHIO MAMSITH U BOOOpaXKeHMS;

3. dopMupoBaTh TBOPUYECKHIA TOIXO/ K HAYIHO-HCCIIEIOBATEIBCKON IEATEILHOCTH;

4. pa3BUTH Yy YUALIUXCS HABBIKU aHAJIM3a COOPAHHBIX MJIU MOJYYE€HHBIX JAHHBIX;

5. chopMHUpPOBATH HABBIKK MyOIMYHBIX BBICTYIIJICHUH.

Bocnumuvisarowue:

1. nmporomxuTh GOPMUPOBAHUE HAYYHOTO MUPOBO33PEHUS;

2. BOCHIHTHIBaTh OOBEKTUBHOCTH M OTBETCTBEHHOCTh IpU pabOTe B KOJUIEKTHBE
HCCIIeI0OBaTEIICH;

3. pa3BUBaTh KOMMYHUKATHBHBIE CITOCOOHOCTH U YMEHHE PadOTaTh B KOJJICKTHBE;

4. pa3BUBaTh CIIOCOOHOCTD BBINOJIHEHUS CJIOXKHBIX J1a00OPaTOPHBIX padoT.



Conepxanue
2-ro Toja o0y4ueHus

1. Beoonoe sanamue

Teopemuueckue ceederus

[Tnan pa®otel Ha roa. MHCTpyKTak MO TEXHUKH 0€30MACHOCTH.
IIpaxmuueckas paboma

Ilegarornueckas IUarHOCTHKA.

2. OcHOoBbI K1emMOYHOU U MONEKVIAPHOU OUOI02UU

Teopemuueckue ceedeHus

HentpansHas [lorma MonekynspHoir Ouojorud. XuMHS W CTpoeHHE KieTkh. OTinuune
KJIETOK MPOKapHOT U 3yKapuoT. Knerounast teopusa. OTinune 3yKapuoTHYECKUX KJIETOK. MeToabl
HCCJIEIOBAHMSI COCTaBa KJIETKH.

IIpaxmuueckas paboma

CeMuHap: «YueHble, BHECIINE BKJIAJ B U3yUYEHUE KICTOYHONU M MOJIEKYISIPHON OHMOIOTHUIY.
3amonHenne TaOmuIBpl «CXOICTBO M pa3iuyMe KIETOK TpuOOB, pACTEHUH, >KUBOTHBIX).
[TpakTrueckast paboTa: MPOCMOTp MPENapaTOB PACTUTENHLHOM U KUBOTHOM KIIETOK.

3. Buonosuueckue M€M6paHbl u yumonJjaasma

Teopemuueckue ceedeHus

CrpykTypa u ¢GyHKOMH IDIa3Matndeckoil MemOpanbl. Docdomunuaneiii Oucioi, Oenxu
mMeMOpanbl U ux ¢yHkuuu. HaamemOpansblii u noamemOpanHblii ciou. CBOWCTBa, COCTaB U
(YHKIIMY LIUTOILIA3MBI.

Ilpakmuyeckasn paboma

[IpakTnueckast paboTa: U3roTOBICHUE MEMOPAHHOW MOJIETH.

4. umockenem

Teopemuueckue ceedenus

CTpyKTypHBIE 3JE€MEHTBhl IUTOCKeneTa, kiaccudukauus. Crpykrypa U (QyHKIUH
MUKpPOTPYOOUEK, aKTUHOBBIX M POMEKYTOUHBIX (PUIIAMEHTOB.

Ilpakmuyeckas paboma

JIaGopatopHas paboTa: OKpalIiBaHHE KOMIIOHEHTOB IIUTOCKENETa KIETKH.

5. Hoepuviy annapam kiemku

Teopemuueckue ceederus

OtkpbiTue sapa. OTiIHyYue 3YKapUOTUYECKOM M MPOKAPUOTHYECKOIO SEPHOrO armapara.
Opranuzanus sAepHOM OOOJNOYKH, sifiepHass JaMMHAa U sjiepHas nopa. OCHOBHBIE SA€pHbBIE
KpacuTenu. XpoMaTHH U apbliko. CTpyKTypa, TUIIBI M KOMIIAKTH3aUsl XpoMocoM. [ icToHOBBIE U
HETMCTOHOBBIE OEJIKH.

IIpakxmuueckas paboma

JIaGoparopHasi paboTa: OKpallMBaHUE SIEp U IMPOCMOTP KIETOK IO MHUKPOCKOIIOM.
CemuHap: «OcoOble BHYTpHsIIEPHBIE CTPYKTYPBI U HEOOBIUHBIE TUITBI XPOMOCOM.

6. Opearnuszayus 2ena

Teopemuueckue ceedenus
IlonsTe u opranuszanus resa. OpraHuszanus U peryisilys F€HETHUYECKOro MaTepuana y
MPOKAPUOT U IYKAPHOT.



Ilpakmuyeckas paboma
CemuHap: onepoHbl y OaKTEPHii.

7. Peaxyuu mampuuno2o cuumesa

Teopemuueckue ceederus

Perumukanums JIHK, npuHiune! u stansl permmkanud. OCHOBHBIE ()épMEHTHI PEIUIMKAIINH,
ocobennoctu perrkanuu JJHK y npokapuot u sykapuot. Penaparus JIHK. ITpunHIuns: 1 ocHOBHBIE
depmentsl  TpaHckpunimu. [Ipomeccunr mnpe-mMPHK. Drtambl TpaHcmsumumum U OCOOCHHOCTH
TPaHCISAUUU MPOKapHOT U dykapuoT. Ctpoenue pudocom. CBoiicTBa U (YHKIMH F€HETHYECKOTO
KOJa.

Ipaxmuueckas paboma

Cemunap: «OCHOBHBIE THIIBI peniapauny. Pemenue 3anau mo 6mocuHresy Oenka.

8. Knemounwiti yurn

Teopemuueckue ceedenus

[TonsiTre 1 ¢azbl KIETOYHOTO IUKIA. XPOMOCOMHBIN Habop. JleneHne coMaTu4ecKux KIeToK:
MHUTO3 M aMuTO3. [leneHue moJioBbIX KIETOK: Meio3. Kpoccunrosep. I'ameTorenes: ooreHes u
CIIEpMaTOreHes.

Ipaxmuueckas paboma

CocraBiieHne y4yeOHbIX KapTOUeK M0 OTIIMYUI0 MUTO3a U MeH03a U XPOMOCOMHOTO Habopa.

9. M€M6DaHHbl€ ODZCZHOMabl. BCZKVOJZ}ZDHLZ}Z cucmema 6HympuKienio4vHoco mpancnopma

Teopemuueckue ceederus

[Tonsitue BakyossipHO# cucTeMbl. OCHOBHBIE YYACTHUKH BHYTPUKJIETOYHOTO TPAHCIIOPTA.
CtpoeHue u GyHKIMH SH0MIIA3MaTUYECKOT0 peTuKyinyMa. benku mamneponsl. CTpoeHue u pyHKIuu
anmapara ['onpmku. Momudukanus 6enkoB B anmapare ['onpmku. CTpykTypa U QYHKIIUHU JTH30COM
Y TIEPOKCUCOM.

Ilpakmuueckas paboma

Oco0eHHOCTH CUCTEMBI BHYTPUKIIETOYHOT'O TPAHCIIOPTA.

10. Obmen sewecms. dnep2us Kiemku

Teopemuueckue ceedenus:

Metabonu3m: karabomu3m U aHaboiausM. CrtpoeHne u  QYHKIUM MUTOXOHJIPHM.
Muroxonnpuansaas JJHK. [ukn Kpebea. Kietounoe npixanue.

IIpakmuueckas paboma

Cemunap: «Teopus cumOuorenesa.

11. ITnacmuodwl u homocunmes

TeopemulteCKue ceeoenus

[Tnactune u ux pasHoodbpasue. Ctpoenue xynoporuiactoB. OCHOBHbIE TOHITHSI (POTOCHHTE3A
u ero 3HadeHne. CBeTo3aBUCHMas M CBETOHe3aBHCcHMas Gas3bl (HOTOCHMHTESA.

Ilpakmuyeckas paboma

3apucoBka cTpykTyp dotocuctemsl I u portocucremsr I1.

12. Meoicknemounvie KOHmMAaxkmobl

Teopemuueckue ceedenus:
Knaccudukanus u QyHKIMH MEKKICTOUYHBIX KOHTAKTOB. [IpHKpeIUIstolnIue, 3anuparolnie u
KaHHAJI000pa3yoIHe COeTMHCHUSI.



Ilpakmuyeckas paboma
Paz6op cTpoenus cunarca.

13. Ocroebl MukpobUOIO2UU U BUPYCONO2UU

Teopemuueckue ceedenus:

Muxkpobuosiorusi Kak Hayka, Hcropusi u3ydeHus. CTpoeHHEe W THUTaHHE OaKTEpHid.
buonornyeckas ammonndukanmsa. buonornyeckas azordukcanus n e€ mexanmsM. JlomeH apxew,
ucropus. Mcropus u opranusanus BUpycoB. JKu3HEHHbIE IUKIIBI BUPYCOB.

IIpakmuueckas paboma

3HaKOMCTBO ¢ OakTepuodaramu.

14. Kynemusuposanue baxmepuii

Teopemuueckue ceedenusi:

KyneruBupoBanue Oaktepuii. OCHOBHBIC THIIBI Cpel JUId OaKTEpHAIbHBIX KYIBTYP.
[InasmMuia, OCHOBHOM  MOJEKYJISApHBIA  BEeKTOp. BplgeneHne UM XpaHeHHE  IUTaMMOB
MHUKpoopranu3MoB. KuHeTtnka oOpa3oBaHMsI HMPOAYKTOB MeTa0oiIM3Ma M OMOMAacChl B KYJBTYype
MHUKPOOPI'aHU3MOB.

IIpakxmuueckasn paboma

Cemunap: «OrtkpeitTue ponu JIHK kak BemecTBa HacineACTBEHHOCTH Yy OaKTepHii».
KynbruBupoBanue 0akrepuil B 1aOOpaTOPHBIX YCIOBUSX.

15. Umozoeoe 3anamue

Ipaxmuueckas paboma
TlonBeneHue UTOTOB 3a roJI.

H.TIaHI/IpyeMble pe3yJbTaThbl

Jluunocmuwvie

K koHI1y BTOpOro roga o0y4ueHus: o0yyaroniecs

1. mpopomxar hpopMupoBaTh HAyYHOE MUPOBO33PEHHE;

2. OyIyT MPOSBISATH OOBEKTUBHOCTH 1 OTBETCTBEHHOCTh MPH PabOTE B KOJUIEKTUBE;

3. Hayyarcs 6eCKOHQIMKTHO U 3QPEKTUBHO pabOTaTh B KOJIIEKTHUBE;

4. mpuoOpeTyT CHOCOOHOCTH BBIMOIHEHUS CIOXKHBIX JIAOOPATOPHBIX padoT.
IIpeomemnvie

K koHI1y BTOpOro roga o0y4ueHus: o0yyaromniiecs

1. npuoOperyT 3HaHUS O KIETOYHOM CTPOEHHUE;

2. TIO3HAKOMSTCS C OpraHU3alnell TeHETHIECKOTO MaTepralla i PeakusIMU MaTPUIHOTO

CUHTE3a;
3. pacmmmpsAT W 3aKpemsaT 3HaHWA 00 OCHOBaxX HAyYHO-HCCIIENOBATEIHCKOU
JESATEIIBHOCTH;

4. TI03HAKOMSATCSI C OCHOBAMH MHUKPOOHMOJIOTHH ¥ BUPYCOJIOTHH;

5. Haydarcs BBIOJHATH pabOTHI 10 KYJIbTUBUPOBAHUIO OAKTEPUH.
Memanpeomemmvie

K koHI1y BTOpOTO0 rojia 00y4eHus yJauiecs

1. mpuoOperyT yCTONYMBBIN HHTEPEC K 00JaCTsIM OMOXMMHUU U CMEKHBIM HayKawm;

2. OyAyT IEMOHCTPUPOBATh YCIIEXH B PA3BUTHH BOOOPAKECHUS U ITaMSITH,

3. MpHOOPETYT CIIOCOOHOCTH TBOPUECKU MOJIXOAUTH K PEIICHUIO HAYUHBIX 33/1a4;

4. cMOTYT aHATM3UPOBAThH MOJTyYEHHBIE B UCCIIEOBAHUH JTAaHHFIC,

5. chopMHUPYIOT HABBIKH MyOIUYHBIX BBICTYIIJICHUH.



KanengapHo-temaTuyeckuii mjian

2 roaa odyueHust

Ne Hara
Koua-Bo
n/n Tema 3ansaTHsA
4acoB
Ilian dakrt

1. 1. BBoanoe 3ansiTue. [lnan pa6otsl Ha roa. [ToBTop
TEeXHUKH Oe3onacHocTH. HayuHo-nccienoBatenbekas 2
NesITeIbHOCTh B OMOJIOTUH.

2. OCHOBBI KJ1€TOYHOH H MOJIEKYJISIPHOI OHM0I0THH 12

2. Lentpanpuass [lorma MomnekymsipHOil — OHOJIOTHH. 9
XUMHS KIIETKH.

3. Crpoenue kieTku. OTiMyMe KIETOK IPOKAPHOT U 5
sykapuotT. Kinerounas teopus.

4. Cemunap: «YueHble, BHECIIME BKJIaJ B H3yuyeHHE 5
KJIETOYHOM U MOJIEKYJISIPHOM OMOJIOTUN».

S. OO6miee cTpoeHHE PYKAPUOTUYECKHUX KIETOK. OTiauamst
pacTUTENbHOM, TpPUOHOM U  KUBOTHOW  KJIETOK. 2
3apuCcoBKa KIIETOK.

6. [Ipaktuyeckas pabora. IIpocmorp  mpemaparos 5
PacTUTENILHON U )KUBOTHOM KIIETKH.

7. MeTobl HccieJOBaHUS COCTAaBA KIIETKH. 2
3. BuoJjiornyeckue MeMOpPaHbI U HUTOIIA3MA 8

8. [InazmaTtnueckast memOpana. CTpykrypa u QyHKIHUU. 2

9. ®dochomunuunbiii  Oucnor. benku MemOpaHbl, uX 5
GbyHKIUH.

10. | HagmemOpaHHbIii U noaMeMOpaHHbIN CJION. 9
[uromnna3zma. CBOICTBA, COCTaB U (PYHKITUU.

11. | IIpaktuyeckas paborta. M3roroBineHue memMOpaHHOM 5
MOJIETH.

4. llutockeJer. 10

12. | CtpykTypHbIE JJIEMEHTHI LIUTOCKEJIETA. 9
Knaccudukanus.

13. | Mukpotpy6ouku. CTpykTypa 1 (QyHKIHH. 2

14. | AxTtuBHOBbIE QpunaMeHThl. CTpyKTypa U QyHKLIHH. 2

15. | [Ipomexyrounsle punaMenTsl. CTpyKTypa U QyHKLIHU. 2

16. | JlaboparopHast pabota. OxpammBaHue KOMIIOHEHTOB 5
IIUTOCKEJETa KIETKH.

5. SInepHblii annapaT KJIeTKH. 16

17. | Otkpeitre sapa. OTanyme 3yKapuoTHYECKOTO SIAEPHOTO 9
ammapara oT IpokapuoTndeckoro. @yHKIuu sijapa.

18. | Opranuzanus sAepHO 00ONOUKH. SnepHas JamMuHA H 5
sqIepHas mopa.

19. | OcHoBHBIE siIepHBIE KPACUTEH. 2

20. | JIaGopatopHas paboTa: OKpamMBaHue siIep U MPOCMOTP 2




KJICTOK IO MUKPOCKOIIOM.

21. | XpomaTuH — yrakOBaHHbIN FeHOM. S IPBIIIKO 2

22. | Xpomocoma. CTpyKTypa, TUOBI M KOMIIAKTHU3ALUS. 5
['icTOHOBBIC 1 HETUCTOHOBBIE OEIKHU.

23. | IlpaBuna  odopmieHuss  uctounukoB. IIpaBuna 5
LHUTUPOBAHUSL.

24. | Cemunap: «OcoOble BHYTPHUSAECPHBIC CTPYKTYPHI H 9
HEOOBIYHBIC THUITBI XPOMOCOM.

6. Opranusanus resa 8

25. | [lonsarue rena. Opranu3amnus reHa. 2

26. | Opra"u3zanusi FeHeTHYECKOro MaTepraia y IpoKapHor. 2

27. | Perymsauus akTuBHOCTU TeHOB. [IpakTudeckas pabora: 9
OTIEPOHBI Y OAKTEPUH.

28. | Opranm3anus TEHOB M perymsimuss U3 paboTel y 9
9yKapuoT.

7. Peaknium MATPUYHOTO CHHTE3Aa. 14

29. | Perumukarus JIHK. [IpuHIIUIIBI B 3TAITBl pETUTAKAIIH. 2

30. | OcuHoBuble (epmeHTsl perumkanun. OcoOeHHOCTH 9
permkannu JJHK y npokapuor u sykapuor.

31. | Pemapammus JHK. Cemunap: «OCHOBHBIE THIIBI 5
penapanum.

32. Tpanckpunuus. IIpunuunsl. Pexornunus. OCHOBHbIE 9
(bepMeHTBI TPAaHCKPHUIIIIH.

33. | llponeccunr npe-MPHK: crnaiicuar, kanupoBaHue U 5
MOJTNAICHIITNPOBAHHE.

34. | Tpaucsmms. DTarel. Crpoenue pubocom. 9
Oco0eHHOCTH TPAHCTSAIUH Y TPOKAPHOT U DYKAPHOT.

35. | I'enernuecknii koa. IToHATUS KOJOHA U AHTUKOJOHA. 9
CaoiictBa u pyHkuu. Pemenue 3anauy.

8. Ki1eTouHbIi UK. 8

36. | [lonarue u ¢as3pl KIETOYHOTO NHUKIA. XPOMOCOMHBIH 9
Habop.

37. | Jlenenue comatnuecKuit KJIeTOK. MUTO3 M aMHUTO3. 2

38. | Jlenenue mosoBBIX  KJeToK. Meiio3. [lonsarue 9
KPOCCUHIOBepa.

39. | I'amerorene3. OoreHes u criepMaToreHes. 2
9. MemOpaHHbIe opraHouabl. Bakyossipaas cucrema 10
BHYTPHKJIETOYHOT0 TPAHCNOPTA.

40. | Ilomatue  BakyonspHOW  cucteMbl.  OCHOBHBIE 5
Y4aCTHUKU BHYTPUKIIETOYHOTO TPAHCIIOPTA.

41. | DHpomIasMaTuYeckuii peTukynyMm. ['paHymspHbId U
arpanyisapubiii OIIP. Crpoenne u Qynkumu. benku 2
[[TanepoHsI.

42. | Ammmapar lompmxu.  CrtpoeHme ©  QyHKIWH. 9

Monudukaryu 6enkoB B anmapare ['onb1ku.




43. | JIuzocoMbl: cTpyKTypa U ¢pyHKIMHU. [IepoKcrcoMBI. 2
44, | Ilpaktuuyeckass pabota. OCOOEHHOCTH  CHCTEMBI 9
BHYTPHKJIETOYHOT'O TPAHCIIOPTA.
10. O6MeH BemecTB. JHEPrusi KIEeTKH. 10
45. | Merabonusm. [lonstus karabonusma u aHabonu3ma. 2
46. | MUTOXOHAPHSL. Crpoenue u byHKIMN. 9
Muroxonapuansaas JTHK.
47. | Hukn tpuxapO6oHOBBIX KucioT (1uki Kpebcea). 2
48. | KitetouHoe npIXaHue. 2
49. | CemuHap: «Teopusi cuMOnOTEeHE3aY. 2
11. Ilnactuabl 1 GOTOCHHTES. 10
50. | IImactunmel. Pa3znooOpasme  mmactun.  CrpoeHue 5
XJIOPOIIJIACTOB.
51. | OcHoBHBIE  TOHATHA  (POTOCHHTE3a.  3HAUCHUE 5
(dhoTocuHTE3A.
52. | Cero3aBucumas (aza GoTOCHHTE3A. 2
53. | CeronesaBucumas (aza GoToCHHTE3A. 2
54. | Ilpaktuueckas pabora. 9
®orocucrema I. dorocucrema II.
12. MeXKK/JIeTOYHbIe KOHTAKTHI. 10
55. | Mexkierounble  KOHTakThl. Knaccubukamus u 5
GbyHKIIH.
56. | Ilpukperusirorme coenuHeHus. OCHOBHBIE —O€NKH, 9
YUYacTBYIOIIHE B TIpOIIecCe.
S57. | 3anmparorue  coeauHeHus.  OCHOBHBIE — O€JIKH, 9
YUYacCTBYIOIIHE B TIpoOIIecce.
58. | Kananoobpa3zyromue coeanHenus. OCHOBHBIE OeNKH, 9
y4acTBYIOIIME B MpOILIECcCe.
59. KommyHnukanmonusie coequHenus. CHHaric.
13. OcHOBBI MUKPOOHOIOTMH U BUPYCOJIOTHH. 16
60. | Mukpobuoorus kak Hayka. VicTopust n3y4eHusl. 2
61. | Crpoenue GakTepuil. 2
62. | Iluranue GakTepuil. 2
63. | buomormueckass amMoHHduKanusa. buonormyeckas 9
azoTdukcanusi. MexaHusM a3oTPUKcaluu.
64. | Jomen apxen. McTopusi. 2
65. | Bupycsl. Mcropus u opranuzanusi. 2
66. | XKu3HeHHbIe UKl BUPYCOB. 2
67. | IlpakTuyeckas paboTa: 3HaKOMCTBO C 6akTeprodaramu. 2
14. KyabTuBHpOBaHHE GaKTepHii. 10
68. | KymeTuBupoBanue Oaktepuii. OCHOBHBIE THIIBI Cpel
st OaKTepHalmbHBIX  KyIbTyp. KynbTHBHpOBaHUE 2
OakTepHii B 1a00PaTOPHBIX YCIOBUSIX.
69. | Cemunap: «Ortkpeitue ponu JIHK kak BemecTtBa 2




HACJIEJICTBEHHOCTU y OaKTepHii».
70. | IInazmuga. OCHOBHOM MOJIEKYJISIPHBINA BEKTOP. 2
71. | MukpoopraHusmsbl: BBIJECJIEHUE U XpPaHEHHE ILITaMMa. 5
TexHuka 6€30MacHOCTH.
72. | Kunetnka o0pa3oBaHus NPOAYKTOB MeTabOIU3Ma M 5
O61OMacchl B KyJIbT€ MUKPOOPIaHU3MOB.
12. UtoroBoe 3ansiTHE. 2
73. [TonBenenue wurtoroB 3a roxa. Kparkuii ompoc 1o 2
KJIETOYHOMY CTPOCHHUIO.
Hroro: 148

OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

OIEHOYHBIE MATEPHAJIBI

BxoaHoii, TeKymuii, IpOMEXXYTOUHBIH U UTOTOBBII KOHTPOJIH, TIO3BOJISIOIINE OTCIIC)KUBATD
YPOBEHb YCBOCHHS 3HAHUI, YMEHHUI, HAaBBIKOB yYalluXcs, MPOXOJAT B PasHOOOpa3HBIX (opmax.
OreHoYHbIE MaTepUabl BKIOYAIOT JUarHOCTUYECKUE METObI, (POPMBI IIPECTABICHUS PE3YIbTaTOB
U IIEPUOINIHOCTD ATUATrHOCTHUKH. I/ICCJICI[yeMI)Ie IMOKa3aTCJIM BBICTPOCHBI B COOTBECTCTBUU C 3aJa4aMU
KOHKPETHOI'0 rojia 00y4eHUsl.

Onucanue (l)OpM U CPEACTB BBISABJICHUS PE3YJIBTATUBHOCTH oﬁyqe}mﬂ Mo nmporpamMmme

DopmMbI
Kak gacrto
KonTpoan Onucanne Metoambl TeKYILIero
NpuMeHsieTcst
KOHTPOJIfA
Bxoonas [TIpoBoautcs ¢ TectupoBanue. Bxonnoe 1 pa3 B rox:
ouazHocmuka LICNIBIO BEIABJICHHS | becena. TECTUPOBAHUE | CEHTIOPH
MEpBOHAYAIBHOTO [Iegaroruyeckoe
3HAHUH HaOJIIOJEHUE.
Texywuti OcymectBisercs [Iegarormyeckue Ananus Ha 3anstuax B
KOHMPOIb JUIsl OTClexkuBaHus | HabmoaeHus. Onpoc | pe3yabTaToB TEUYCHHE BCETO
YpOBHsI OCHOBaHUs | ywyanuxcs. becena. y4dacTusi B y4eOHOro roja
yueOHOTo KOH(epeHIHIX
Marepuana , OJTUMITHaIax
MIPOTPamMMBbI U Y KOHKYypcCax.
pa3BUTHSA Brimonnenue
JIMYHOCTHBIX TECTOBBIX
KAaueCTB yJalluxcs 3aJIaHHH.
Ipomesxcymounwiti | C 11e5br0 Ompoc. Hrorosoe 2 paza B TOI;
KOHMPOIb BBISIBJICHUS YPOBHsSI | BeinonHeHue MONYTOIMYHOE | AeKaOph, Mai
OCBOCHUS TECTOBBIX 3aJIaHUI. 3aHATHUE.
nporpammsl (1o [Iegarorumyeckue
WUTOTaM TOJYroausi) | HaOJItOICHHS.
YYAIIUMHCS U
KOPPEKTUPOBKU
npoiiecca
00yJeHUsI.
HUmoeosviii O1eHKa KauecTBa [Iegarormyeckue WunuBuayans | 1 pa3 B rox:
KOHMPOIb OCBOEHUS HaOJIIOIeHUS. HOE Mait
YYaIIUMUCS becena. Anamns cobece0BaHU
MIPOTpaMMBbI 110 ydacTus ydanmxcs B | €. itoroBoe




3aBEPILICHUIO
y4eOHOro roja.

KOH(pepeHusIx,
OJIUMITHATAX U
KOHKypcax. AHanu3
nopT¢oaro
yUalmxcs.

(oTKpBITOE)
3aHATHUC.




Cucrema KOHTPOJISI pe3yJIbTATHBHOCTH 00y4YeHHs

Pe3ynbrathl (TnarHocTudecKue dopMBbI IIpeICTaBICHUS [TepuoanuHOCTH
3amaun JmaraocTu4ecKue MeToabl
MOKa3aTeJIn) pe3yIbTaTOB JIMarHOCTHUKH
Obyyarowue: Ilpeomemnule:

IIO3HAaKOMMUTD o6yqafoumxc;1 C
OCHOBaMH XMMHHU U
OMOJIOTUYECKON XUMUU

O1-3HaHusa 00 OCHOBAX XUMHUU U
OUOJIOTUYECKOU XUMUU

(bpoHTaNBHBIN OpOC,
aHKETUPOBAHUE

BBITTIOJTHEHHE 3aaHUM,
KOHTPOJIBHBIN YPOK

pa3 B mosiroja

chopMUpOBaTh 00IIME 3HAHUS O
MPOBEICHUE JTA0OPaTOPHBIX PadoT
110 OMOXUMUH

02-006mme npeacTaBieHus O
MPOBEJICHUE JTa00PATOPHBIX
paboT o GMOXUMUHN

(bpoHTaNBHBIN OIpOC,
MpaKTU4eCKHe paboThl

BBIINIOJIHCHUEC 3alaHUA,
OTYET O MPAKTHYECKUX
paboTrax

I10 X044y TEMbI

[IO3HAKOMUTbH yYallluXcs C
OCHOBAaMH Hay4HO-
UCCIIEI0BATEIBbCKON EATEIbHOCTH

O3-noHnMaHue OCHOB Hay4YHO-
UCCIIEI0BATEIbCKOM paboThI

aHaJIN3 UCCIIeI0BaTEILCKOU
paboThl

3alIUTa IPOEKTa

pa3 B rof

IIO3HAKOMUTH yqaumxc;[ C
OCHOBHBIMHM METOJMKaMH
BBIACJICHUA 6I/IOJ'IOFI/I‘IGCKI/IX
COCJIMHEHU

O4-31auus 00 OCHOBHBIX
METOAUKAX BBIIEICHUS
OHMOJIOTUYECKUX COCOMHEHUN

(dbpoHTaNnBHBIN onpoc, becena

BBITTOJTHCHHC 3aJaHus

pa3 B moJIroza

chopMUPOBATH Y yUAITUXCS 3HAHUS
00 0CHOBAaX MUKPOCKOIINH

O5-31auns 00 ocHOBax
MUKPOCKOIIHHU

TECT, IPAKTUYECKUE PaOOTHI

KOHTPOJIbHBIA YPOK

pa3 B roj

Pazeusarowue:

Memanpeomemmoie

P1-cniocobHOCTE HAOMIOAATH 3a CTPYKTYpUPOBAHHOE
pa3BUBaTh HAOIIOAATEIHHOCTh BBINOJIHEHHE 3aJaHUS pa3 B monroja
pa3IUYHBIMU 00bEKTaAMU Ha0JII0/IeHUE
P2-ymenue nHaxoauts aHaJIN3 JOKYMEHTOB,
pa3BUTh yMEHUS paboTaTth ¢ N HECKOJIBKO pa3 3a
MH(OPMALIHIO B TUTEPATYPHBIX CTPYKTYpUPOBAHHOE BBIIOJIHEHHUE 3a0aHui
I/IH(i)OpMaHI/IOHHI)IMI/I NCTOYHUKaAMU HOJ'IYFO)II/IC
HCTOYHHKAX HaOII0ICHNE
P3-ciocoOHOCTH pemiath CTPYKTYpUPOBAHHOE
pa3BHUBATh JJOTUIECKOE MBIIIICHHE BBINIOJIHEHHUE 3aIaHHUS pa3 B moiroja
JIOTHYECKHE 3aa9U HabmIrI0eHNE, Oecena
pa3BUTh KOMMYHHKATHBHBIC P4-ciocoGHOCTD GECKOH(IUKTHO CTPYKTYpUPOBAHHOE

CIIOCOOHOCTH

oOmarecs

HabmIr0eHNE, Oecena

BEIIOTHEHME 3aJaHAI

pas B mosroja

Bocnumamenvhoie

Jluunocmnuie:

(dbopMupOBaTh UHTEPEC K
MO3HAHUIO OKPYKAIOLIEr0 MUPa

Bl-nposiBnenue nnaTepeca k
ITO3HAHUIO OKPYXKAIOLIEro MUpa

CTPYKTYPHUPOBAHHOE
HaOIroneHue, Oecena

TBOPYECKOC 3aJIaHUC

pas B mosroja

BOCIIUTATh OTBETCTBCHHOC

B2-0oTBeTCTBEHHOE OTHOIIIEHUE K

CTPYKTYPUPOBaHHOE

TBOPYECCKOC 3aJIaHUC

pa3 B moJroja




OTHOIICHUE K COOIIOICHUSIM
TEXHUKN 0€30MacCHOCTHU IpHU padboTe
B XMMHYECKOH J1abopaTopuu

COOJTIOJICHUSIM TEXHUKH
0e30MacHOCTH IIpU paboTe B
XMMHYECKOH JIabopaTopuu

HaO0JII0IeHUE, OTPOC

chopMUPOBATH OTBETCTBEHHOE

B3-oTBETCTBEHHOE OTHOLIEHUE K CTPYKTYPUPOBAHHOE BBIITOJIHCHUE 3aJJaHUH B HECKOJIBKO pa3 B
OTHOIICHME K ey IIpu paboTe B
JiesTy Ipy paboTe B KOJJIEKTUBE HaOroeHne KOJJIEKTHBE Mecs1]
KOJUICKTUBE
c(OpMHPOBATH OTBETCTBEHHOT'O
OTHOILIEHHE K CBOEMY 3/I0POBbIO U
B4-oTBeTcTBEHHOE OTHOLIEHHUE K .
3I0pPOBBIO OKPYXKAIOUIMX HA OCHOBE 37I0POBBIO (bpoHTaIBHBIN OIpOC BBITIOJIHEHUE 3a/laHuUs pa3 B rof
3HAHUU O BaKHOM posiu OMOXUMHUU p
B )KM3HU YEJIOBEKA
Cucrema KOHTPOJIs1 pe3yJIbTATUBHOCTH 00y4eHHUsI HA BTOPOM roay 00y4eHHst
Pe3ynbrathl (qIuarHocTuueckue @OpMBI IIPEICTABICHHUS IlepnonnuHOCTH
3anauu JlnarHocTUYECKHEe METOBI
1IOKa3aTesn) pE3yJIbTAaTOB JMArHOCTHKHU
Obyuarowue: IIpeomemmuvie:

c(OopMHPOBATH 3HAHUS O
KJIETOYHOM CTPOEHUU

O1-35aHuUd 0 B3aMOCBS3SIX
CYIIECTBYIOIIUX B MIPUPOJIE

(bpoHTaNbHBIN OMpoC, TECT

BBIIIOJIHEHHUE 3aIaHUI

HECKOJIBKO pa3 3a
HOJIYrOfI1e

IIO3HAKOMMUTH C OpraHHSaHHeﬁ
TCHCTUYCCKOTO MaTcepuaia u
pCaKMAIMHN MATPHUIHOTI'O CUHTC3a

0O2-3nanue 06 opraHU3aIuu
TeHETUYECKOTO MaTepHralia u
peaxknuii MaTpUYHOTO CHHTE3a

(bpoHTaNBHBIN OIpOC,
IpaKTH4eckas pabora

BBIIIOJIHEHYE 3aJaHnU

pa3 B rof

pacCIIUpPHUTH U 3aKPENUTh 3HAHUS 00
OCHOBAax Hay4YHO-
MCCJIEI0BATENIbCKON IEATEIbHOCTH

O3-31aHus 00 OCHOBAaX HAYYHO-
HCCIeq0BaTEeIbCKOM
NEITEIbHOCTHU

HaOJIFOICHUE

3alurTa IMMpoOCKTa

pa3 B moJIroza

ITO3HAKOMUTH C OCHOBaMH
MI/IKPOGI/IOHOTI/II/I 1 BUPYCOJIOTUHA

O4-31aumsg 00 oCHOBaxX
MUKPOOUOJIOTHH U BUPYCOJIOTUHU

(bpoHTaNbHBIN OIpoC,
npakThyeckas padora

BBITIOJIHEHHUE 3aJaHUi

pa3 B rof

HAYYUTH BBIOJHITH PaOOTHI MO
KYJTbTUBUPOBAHUIO OaKTEpUid

O5-ymMeHue BBITIOIHATH PaOOTHI
10 KyJIbTUBUPOBAHHIO OaKTEePHiA

MMPAKTUYCCKAA pa60Ta

BBIIIOJIHEHUEC 3aJ1aHUA,
OTYET O MPAKTHUECKUX
paboTtax

pa3 B moJIroza

Pazeusarowue:

Memanpeomemnmvie:

MIPOJIOJKUTH PAa3BUTHE
HaOJI0AAaTENbHOCTH U HHTEpeca B

P1-ycroituuBelil HHTEPEC K
00J1acTsAM OMOXUMUHU U CMEKHBIM
HayKaM

CTPYKTYpHUPOBAHHOE
HaAOJIIOICHUE

BBIIIOJIHCHUC 3aJaHUA

pa3 B moJIroza




00J1acTAX OMOXMMHUY U CMEKHBIX
HayKax

CIIOCOOCTBOBATh Pa3BUTHIO MMAMATH P2-ycniexu B pa3BuTHH CTPYKTYPHUPOBAaHHOE .
BBINOJIHEHHE 3aJaHUN pa3 B nosiroja
1 BOOOpaskeHUs BOOOpaKEHUS U NaMSITH Ha0JII0/IEHUE
(bopMHpPOBaTh TBOPUECKUIN MOIAXO.
. P3-ymenue TBOpUECKH IOAXOANUTH CTPYKTYPHUPOBAaHHOE
K Hay4YHO-HMCCJIEI0BATEIbCKON 3alIUTa IPOEKTa pas B mosroja
K PEILIECHUIO HayYHBIX 3a]a4 HaOIroeHNE

JCATCIIBHOCTH

Pa3BUTH HABBIKKU aHAJIM3a

P4-cniocoOHOCTh aHANMM3UPOBATH
MOJTyYCHHBIC B UCCIICIOBAHHE

aHaJIM3 JJOKYMEHTOB, OIPOC,

BBIIIOJTHCHHUC 3aJaHUA

pa3 B 11oJiroaa

coOpaHHBIX JTAHHBIX Oecena
JaHHEIE
c(hOpMHUPOBATH HABBIKU P5-HaBBIKH TyOTMYHBIX KOH(epeHun HECKOJIbKO pa3 3a
MyOJIMYHBIX BBICTYIUICHUH BBICTYIUICHU onpoc, becena pa3INYHbIX YPOBHEH MOJIyTO/Ine
Bocnumamenvnuie: Jluunocmmuuwie:

MIPOJOIKUTH (POPMHUpPOBAHHE
Hay4YHOT'0 MUPOBO33PEHMSI

B1-nposiBinenue nntepeca K
MO3HAHUIO OKPYKAIOIIET0 MHUpa

CTPYKTYPHPOBAHHOE
HalIroIeHue, onpoc, decena

TBOPYECCKOC 3aJIaHUC

pa3 B moyiroja

BOCTIUTHIBATh OOBEKTUBHOCTD U
OTBETCTBEHHOCTh IIPH padoOTE B
KOJUIEKTHBE HCCIIEJOBATENEH

B2-nposiBienne 00beKTUBHOCTH
Y OTBETCTBEHHOCTH TPH padboTe B
KOJUIEKTHBE

CTPYKTYpHUPOBAHHOE
Ha0r0IeHUE, Onpoc, decena

MUHH-KOH(EpEeHIUs B
rpyrre

pa3 B mosiroja

pa3BUBaTh KOMMYHUKAaTHBHBIE
CIIOCOOHOCTH U yMeHHe padoTaTh B
KOJIJIEKTHBE

B3-ymenune 6eckOHQIIUKTHO U
s¢dekTuBHO paboTaTh B
KOJUICKTUBE

CTPYKTYPHUPOBAHHOE
Habmo1eHue, onpoc, decena

BBIIIOJTHEHYE 3aJaHUH B
KOJIJIEKTHBE

pa3 B moJIroza

pa3BUBaTh CIOCOOHOCTh
BBITTOJTHEHUS CIIOKHBIX
71a00paTOPHBIX PaboT

B4-cr1iocoOHOCTE BBINOJIHATH
CJIOXHBIE JTAOOpaTOPHBIC PAOOTHI

(bpoHTaNbHBIN OIIpOC

BBIIIOJIHEHUEC 3a/IaHUA

pa3 B roj




METOAUYECKHUE MATEPHUAJIbBI
Hcnosb3yemblie Ha 3aHATHAX NeJAarornyecKue TeXHOJI0Irum:

Jluynocmmuo-opuenmupoganuoe obyyenue

TexHos0rHSs, B KOTOPO JINYHOCTh YYCHHKA U JINYHOCTD TIEIarora BBICTYMAIOT KaK CyObEKThI
00pa30BaTEeNLHOTO MPOIEcca, OCHOBHOM €TI0 KOTOPOTO SIBJISIETCS PAa3BUTHE JIMYHOCTH peOEHKa,
€ro MHIWBUAYAIbHOCTH W HETMOBTOPUMOCTH. B mporecce 0Oy4eHHs YYHUTBHIBAIOTCS HEHHOCTHBIC
OpUEHTAIlMK peOEHKAa M CTPYKTypa ero yOeXIeHWH, Ha OCHOBE KOTOPBIX (OPMHUPYETCS €ro
«BHYTPEHHSISI MOZICTTb MDA, IPU STOM MPOIECChl O0YUYCHHUS U YUSHHSI B3AUMHO COTJIACOBBIBAIOTCS
¢ y4€ToM MEXaHHM3MOB IO3HaHUsS, OCOOCHHOCTEH MBICIUTENBHBIX U TOBEICHYCCKUX CTPATETHil
YUYaIIUXCsI, @ OTHOIICHUS IMEAaror-y4eHUuK MOCTPOCHBI Ha MPUHIMIIAX COTPYIHHUYECTBA U CBOOOIBI
BBIOOpA.

Texnonozus KpUumu4eCcKkoco mvblutlilieHusl

TexHomorus KPUTHYECKOI'O MBIINUICHUA COCTOUT B PAa3sBUTHH MBICIIMTCIbHBIX HAaBBIKOB,
KOTOPBIC H€O6XOIII/IMI>I JIETSAM B JaJbHEHUIICH KH3HU: YMCHHEC NNPUHUMATh B3BCIICHHLIC PCIICHUA,
pa6OTaTb C I/IHCI)OpMaI_[I/Ieﬁ, BBIACIIATH TVIABHOC W BTOPOCTCIICHHOC, AHAJIM3HUPOBATL PA3JIMYHLIC
CTOPOHBI SIBJICHUM.

IIpoexmnas mexnonoaus

IIpy peanu3zanuyu NPOEKTHOW TEXHOJOTUU CO3JAETCSI KOHKPETHBIM IPOAYKT, 4YacTo
SIBIISTIOIIMINACS PE3YJITaTOM COBMECTHOTO TPY/A U Pa3MBIIUICHUH 00YJatOLIIXCsl, KOTOPbIA IPHHOCHUT
UM YJIOBJIETBOPEHUE, B CBSI3U C TEM, UTO yYalllMecs B pe3yJbTaTe paboThl HaJl IPOSKTOM MEPENKHIN
CUTyaluio ycrexa. TexHoJorus crnocoOCTBYET pa3BUTHIO TaKUX JIMYHOCTHBIX KadyecTB, Kak
CaMOCTOSITENIbHOCTh, MHULIMATUBHOCTb, CIIOCOOHOCTh K TBOPYECTBY, IO3BOJISIET paclo3HaTb HMX
UHTEPECHl U MOTPEOHOCTU U NPEJCTABISAET COOON CUCTEMY, PACCUUTAHHYIO Ha IOCJIEI0BATEIBHOE
BBIIIOJTHEHUE YYE€OHBIX IPOEKTOB.

Tlouckogo-36pucmuueckas mexHono2us

TexHonorus coyeraer B cebe TBOPUECKYIO U MO3HABATENbHYIO JAEATENBHOCTh y4allerocs.
E€ cyTb 3aKkitogaercs B TOM, 4TO MEJAror MpeiocTaBisieT yyaeMmycsi 00beKT, 3HAaHUSIMH O KOTOPOM
OH JI0JKeH OBJaajaeTb. OOBEKTOM MOXKET BBICTYNATh, MH(POpPMALUS O HPUPOIAHOM SBJIECHUH,
KU3HEHHAs CUTyalus, JIMTEpaTypHOe Ipou3BeJeHHe M ToMy nogobHoe. Ha ocHoBe »stolt
uHpOpMaLUU CO3AAETCS MPOAYKT ACATEIbHOCTH, KOTOPBIM MOKET CTaTh TMIIOTE3a, TEKCT WK CXeMa.
W TOroBBIM 3TanioM TEXHOJIOTHMH CTAHOBUTCS 3HAKOMCTBO YYAIETOCs C U3BECTHBIMU JJOCTUKEHUSIMU
B 3TOI 006J1aCTH, YTO MO3BOJISIET OLIEHUTH U TIEPEOCMBICIIUTE COOCTBEHHBIN pe3yJbTaT.

Hzposvie mexnonozuu (ponegvle u 0enogvie uepbl).

HUrpoBele  TEXHONOTUU  TO3BOJAIOT  YYalUMCS  OBITh  JIMYHO TPUYACTHBIMH K
(YHKIIMOHUPOBAHUIO M3Y4aeMOTO SIBICHHUS, JaeT BO3MOXKHOCTH IPOXKUTH HEKOTOPOE BpEMS B
«pEANBHBIX» KU3HEHHBIX YCIOBHSIX. WIpoOBbIE METOJHMKH TPECICAYIOT IEH WHTCHCH(DUKAINN
nporecca 00y4eHHusl.

IIpuembl 1 MeTOABI O0yYeHHSA:

Bepbanvuvie: nexuus, Oecefa, pacckas, NUCKYCCHS, KOHCYJbTAIMs, CeMUHap, paboTta ¢
JIUTEPATypPOU.

Haensonvie: nabmoneHue, TPOCMOTP U OOCYXJIEHHE Y4YeOHBIX BHJIEOMATEPUAIIOB,
WUTIOCTPATUBHOT'O MaTepuara.

Ilpakmuueckue: uccnenoBanue, 1abopaTopHbie paboThl, paboTa ¢ 000pyIOBAaHHUEM, YIACTHE
B KOHKYpCax, KOH(pepeHINIX, COPEBHOBAHUSIX, OTUMITHA/IAX.

Teopueckue: MPOEKTHI, HCCIEOBATENBCKHE PAOOTHI.
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JAunmakTuyecKkue MaTepuaibl

HaGop nmns mpemaparoB, HaOOpBI TOCTOSHHBIX MHKPOIPENApaToB, CPe3bl PACTCHUH,
npernaparsl ¢ TKaHSIMH KHBOTHBIX, IMPE3CHTAIIUN, TOTOBBIC MCCIEAOBATEIbCKUE pa0OThI, HAyIHAS
JuTeparypa, J1aboparopHoe 00OpyIOBaHHME, HA0Op MpenapaToB C KJIETKaMu OakTepuid, TpuOoB,
pacTeHUA, )KUBOTHBIX, COOPHHUK I'€HETHYECKHX 3a7ad.
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HNHTEpHET-HCTOYHUKH

1.
2.

http://www.infoeco.ru/index.php?id=57 Dxonoruyeckuii mopran Cankt-IlerepOypra
https://biomolecula.ru/ HayuHo-momysipHbIii OHJIAWH-TIPOCKT, MIOCBSIIICHHBIH
MOJIEKYJISIPHOM OMOJIOTHUH, MEUIINHE, (papMaleBTHKE.

http://www.bioword.narod.ru buonorunueckuii coBaps Online. bronornveckue Ha3BaHUs
TEPMUHBI.

http://bio-cat.ru buonoruyeckuii Karanor — Bce OMOJOrHYECKHUE PECYPChl HHTEPHETA.
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