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NoncnETEeNALHAR JANHCKS

Hanpagaeunocrs (npodinas) 06uepatruRaMET TPOTPAMMES: CCTECTRENHOHAYIHAR.
ARTYATRHOCTL nporpasuer. B cospemennom ofmectse B BOCHHTAHMK OOVHAWIMAGA AKIICHT
JEN3eTcs Ha  GOPMHPOBAHME JHYHOCTH, CNOCOGHOH CAMOCTOSTENRHOD MBCTHTS, AODHEATE H
NPEMCHATE SHAWHA, 9eTKD [AHMPORATE Aefictana, cotpymwmdare. [lpeobperenmmo ofyaanmmmcn
PYHKOHOHATEHOID  HABGIKA — WMCCOENOBANHS  K4K  YHMBEPCANBHOTO  ¢nocoba DCHOEHHE
HedcTauTensHocTH  coocofeTeyeT  yuelHO-HOCACHOBATCARCKAN SN TEIBHOCT. YueHHRECKOe
HCCIOCAOBAHHE 00 XHMHH CHOCOOCTRYET NpHOOPeTEHHIO HARKWKOR HAVYHOTD AHANHIE ARAeHHi
MPHPOMEL, OCMBCTEHHI BIAHMOACHCTEMA oDmecTsa u npupogel, Conpesennsii 00paIonaTensymii
Hponece HeMBEICHMM Oe3  moHckd  HoBex, Ooiee  odupexTHBHEIY  TeXHOTOTHE, HNpHIRAHHEX
CONCACTROBATE PAIBHTIIG TBOPYECKHX cnocoBHoCTeH neTeil, SOPMEPORAHNI HABMKOR CAMOPHIRHTHA
H camooDpasosanma, 2THM  1pefoRaHHAM B NOOHO6HE MEpE  OTECYAST IECHEPHMEHTANRHAL
[OCATENEHOCTE, OCHOBEHHAN HA ROSPOCIINX TPeDOBAHMAX K YHWREPCANBHOCTH aHamwit. Pefenok cam
no cefie ywe ARIASTCR WCCIENORATENEM, NPORENAA WHBOH MHTEPEC K PasaNvHOTO  poaR
MCCMeINBATENECKOR NeATeIRHOCTH, B 9AaCTHOCTH — ¥ JKenepusenTHpoBasio, Hama nporpasa
NOMOTAET PeOEHKY OCBONTE 3361 IKCHEPHMENTNLEDH paGOTE, PASBHBACT MEICTHTENLHEE OITEPAITHH,
CTHMYIHPYET NO3HARATENLHYIO SKTHEHOCTE W THO0IHATENRHOCTE, (OPMUPYET HHTEPEC K PHPOILE, K
HCCHETOEAHHAM. '3}:1:“&::!}1 MEHTAILHAA OEATENRHOCTE IIKOMEHHEOE ARTAETCH OQAHHM H3 METOJI0R
PAIBHBAIDMETD  (NHYHOCTHO-CPHERTHPOBIHHOTO) OOYYSHHA, HANPABACHHOMD HA (JOPMHPOBAHNE
CAMOCTOATCTRHEX  HCCTSA0BATCNLCKAR  YMCHHHA (nocramoexa mnpoGnemsl, cOop B ofpaborka
HHIOPMALHH, (POBELEHNE SKCNCPAMENTOR, AHANHI MOMYHCHHRX pesynLTaton). [lpencrarneunan &
NPOTPAMME  CHETEMA PASHOCOPAIHEIN OULITOE ¥ SKCOEPHMEHTOR cnocofeTeyeT (HOpPMHPOBAHHIO
UENeYCTPEMACHAOCTH,  PRIBMTHED TEOPUCCEHX  cOocOBMOGTEH # NPCANOCHUIDE  NOTHHECKOrD
MBILITEHEA, O0BCAMHACT SHAHHA, MONVMEHHEIC B XOOC SKCOEPHMENTHPOBAHNE, [OMOTAET
ChOpMHPOBATE HABRKKH DezonacHoro nopeneHHA 8 OwTy. Menonwsonseme MKT — Texuonoruii e
NpoUecce GCBOEHHA mporpaMmil  coocodcTaver GOpMHPORAHHIO ©CODOrD THIA  MEIIICHHA,
KAPAKTEPHIVIIICTOCA OTEPRHTOCTRN M rHOKOCTSIO [0 OTHOWEGHHK KO BCCMY HOBOMY. YMEHHEM
BHIETh O0BEKTEI H ABACHHA BCCCTOPOHHE B MX BIAHMOCEAIN, CROCOOHOCTEI0 HAXOINTE ek THEHRIE
BAPHAHTEL PEICHAA PRITHYHLIX TPOGTEM.
Iporpamaa npenycMaTpieact GopMUpoBaiHE ¥ yYanmxes obmeyueBuni yMeHH H HaBRKDS,
YHHBSPCANBHEYE cH0CO00R JSATeNLHOCTH H KMHMEBRIX KOMICTEHUHH, YMEHHE CAMOCTOATCIBRHO M
MOTHEADOBIAHO CPTAHHIOREIBATE CROM MOZHABATENLHYIO JEdTENLHODTE,

[MpoTpamMMa COCTABIEHA HA OCHORAHMK CAEAYHAIIHE HOPMATHBHO-TIPAROELIX AKTOR:
I Denepanurore sakoma or 29,12 2012 No 27303 «06 obpasoparnn & Poccuiickoii denepanns:
2. llpuxaza Mumscreperon npoescmenna P ot 09,11 2018 r, Mo 196 o086 yroepmacsims Mopagia
OPTAHIIALHNE i OCYUIECTRICHHA 00patoBaTeNLHON ACATCABHOCTH MO JOTIOTHHTENREIM
aBentpaseBEATENBHEBIM POl PAMMEMS;
3.CanlluH 2.4.2. 3172-14 «CanuTapHo-3MHIsMHOI0IHISCKEE Tpefionans ¥ yeTpoiicTRy,
CONEPEAHHIC H OPTraHHIANEN PeRHME PAGOTLE 00PATORATENLHEY YPCEICHHH J0TIHHTENLIOT?
ofpazopanHs getefis or 04.07.20014r, Ned]:
4 1ncema Munobpaaywn Poccun ot 11 gexabpa 2006 r. Mo 06-1844 «O TTpumeprnix Tpefosasnsx K
nporpamMMam JToMnCTHHTENEHOTD oGpaiosaHEn neTeis,
Aapecar nporpammet: ofyuaioumecs 13-15 18T, NpofBISIOIIHE HHTEPEC K HOCNSA0BATENLEKON
MEATCRRHOCTH. COCTAaR rpynne ot 7 101 Dofyuaiomrmxca.
Peamm 3anaThii: saHsria nposoaaTea Ha rpynny | pay B wesemo no 2 qaca, EPeI0LHEHTETEHOCTE |
HAC FAHATHA — 40 syT.
Ofikem o CPoK OCEOEHHA TPOTPAMM B
Beero — 72 yaca (9 Mecaues)
Propmet ofyIeHHA, OUHAK, AVANTOPHAS, BHCAYIHTOPHAA B YCAOBHAX XUBOH NPHPOIL, TPYIINOBA,
HHANEW Y ETEH O=T VI
Bram sanarwil:Teoperiyeckns o NPaKTHISCKHE JARATHA, 1a00PITOPHOS IHATHE, KPVTIEA CTO,
TPCHHHT, MACTER=IKIGCE, AKCKVPCHE H Ap.
PopMel B BEICHNR HTOI TR PEATMIANIHN AT T e R GEImEpAIEHERITEH
nporpamme: Gecena, CoMHRAP, MACTEP-KNACE, TROPYECKHIE oTHET, Ja1mTa TPOEETR, KPVTTRI CTOM,



lear ® 3a5a4n nporpaMme

Hean NpOTPaMMEL:  (JOPMAPOBAHME W PACIUMPERHE ¥  O0VIAIOLHXCH npefcTawieHns  of
ORPYAAIOMER NERCTEHTENLHOCTH YEPes HOCIEA0BATCIBCKYIO AEATENBHOCTE H IKCOEPHMEHT.
3ajiamamMu OpOrpaMMBl SEASIOTCH COETYIDILHE:
1}y BocnHTATENRHELE:
- PA3BHTHE TROPHECKOT AKTHBHOCTH, HHHUHATHBEL H CAMOCTOATETRHOCTH DBYHAKIHYCE:
- GOpPMHPOEAHHE NOSHTHEHBIX, AM0OPOBELE, FKOAOTHYCCKH GE10nacHR GHTOBRX HPHERIYCE;
- DEYRICCTRACHHE TPYIOBOID BOCOMTAHHS NOCPEACTROM pafoThl C© peakTHeawy, obOpyaoRAHUEM, B
npouecce paBoThl WA NOCTaRORKOH ONBTOR 1 ofpaboTkod HY peryisTaTos;
- CO3OAHHE MEJANOIHYCCKHX CHTYALMA YCNCWHOCTH A4 NOBMIICHHS COBCTREHHOH CAMOOLEREN 1
CTATYCE 0DYHAIONIHACA B [14%aX CBEPCTHHKOD, EATOT0E 0 POAHTENER.
2) oy amnme:
- NPHEHTE HETEpec K HIVIenHIo yiebsoro npeaMera xavua 8 8 knacce;
- YEORCPUICHCTBOBAHHE HARLIKOE N0 XHMHEYCCKOMY JKCTIEPHMEHTY,;
- NOATOTORKA OOYMAICIIHKCA K MPRKTHACCKON ACATENEHOCTH;
- CORCPIICHCTBOBANKE PAOTH C KOMIEITEPOM, NOArOTORKD IPE3eHTALRN, JAMHTA CRORX paboT:
= COBEPIIEHCTROBAHNE HABLKOR WCCNENOBATENBCKON W MPOBKTHON JESTEILHOCTH,
- DEMAICHEE METOLAMN NOHCK HeODXOMHMON HRMOPMALIHA.
3) pazBHBAMOILINE:
= PASBATHE NOIHABATENBHBY HHTSPECOR M TROPMECKHX coocofmocTe;
= PASBHTHE NOAGKHTEALHOID OTHOIWEHWS K OBYMEHMIO nyTeMm COBTAHMA CITYALMH YONBISHHS,
JAHHMATETEHOCTH, NAPANOKCANEHOCTH,
- POPMHPOBAIHE HEYTHOTO MAPOBOLIPEHIE,

[Lnannpyembie pesyanTaTn

JHYHOCTHBIE H METATNTPEAMETHBIE PE3Y. IR TATHI OCBOEHHA KYPCA
MPOTPAMMEI

CHETEMHO — JeSTENRHOCTHEL TOAX0L, NéKaIMil B OcHOBS CTAHIapTE, OpeInoIiraeT:

= ONpELLAEHNE NEH H OCHOBHOD PE3YNBTATA OOpLIOBAHNA KK BOCIIHTAMME M PA3RNTHE
NHYHOCTH  ODYMAIOIIHXCH, NOITOMY CTAHOAPT  YCTRHARIHBACT TPEDORAHNA K PORyILTATAM
OOYHAIOUIMKCH HE TONBKD NPEOMETHLIM, & B NEPRYIO DUSPadh THUHOCTHEIM 1 METATPEAMETHEIM,

Metanpenmerntle  pesyanTaTii  npelcrasnmior  coboll  0CBOSHHMIC  OOYTAIMMMHCH
YHHBEPCANRHEE  Yuchnbie gelcTbia  (nNOIHABATCABHEIE, PETYINTHBHBIC M KOMMYHHEATHEHRIE),
ODECHCHHBAIING ORIATENHE KIKHCEEIME KOMIETEHIHEMY, JINTHOCTHEE PeTyIsTaT TPEACTARTAT
cobol OCROCHHBIE NHIHOCTHRE YV ]

Ocsoesie nporpammbl 00y 4RICUIMMIEC TOSBOIHT TOMYYHTE CIEIYHILINE PE3VIETEThL

- B chepe paissTHa AHUHOCTHEIX YHHBEPCANBHLIX YaeOHEIX AeicTREH coagats venosus
A POPMUPHIBREHA

* DCHOB COUMANBHELX  KOMOETEHLMA (Biawuas  UeHHOCTHO-CMBICTOBME  YCTAHOBKH M
MOPATREHBIZ HOPML, OMBIT COUHANLHLIX H MERUIHMHOCTHRX OTHOLIEHHA);

* FOTORHOCTH B CNOCo0HOCTH K NEPEXOTY K CAMOODPEI0BAHMID HA OCHOBE YIebHO-

BOSHEBATENRHOH MOTHBALLIE.

- B cepe pasBHTHA KOMMYHHESTHRABIX VHHECPCANEHEIX vaebHeX QefieTemi nporpasva
coocofcTRyeT:

* poprupoRaHHio AeficTani N0 OPTAHHIAMKA H MAAHAPORBARHIO YIEBHOM COTPYIHITCCTEE
YaHTENeM W CBEPCTHHKAMM, YMCHAH paboTare B rpynnc wnpHoGPeTEHHIO OORIT3 Takoi paboTh,
MPAKTHHUCCKOMY OCBOCHMK) MOPANEHO-YTHYECKHX M NCHXDIOTHYECKHX [PHHIMMOR ofilenHs o
COTRYIHHYECTRA;

* NPAKTHHCCROMY OCBOSHHKD YMEHIH, COCTAMIAIIIHA OCHORY KOMMYHHEATHRHOH

KOMICTEHTHOCTH!  CTABHTE W PEIUATE  MHOMOOOPAIHRIC  KOMMYHHEATHEHBIC  SaIa<W;
AcHCTEORATE ¢ YIETOM NOIALMH APYIOT0 M YMETh COIMACOBLIBATE CBOH TeHCTEHN: YOTAHARTHEATE W
NOLICPAHEATE HEGOXOMMMRIEC KOHTAKTEL © APYTHME TI00LME; YIOBISTEGPHTENEHO BARIET MONMIMH
H TeXHHEol 00nIcHr.

- HpuopureTsoe  BHHMAHME YASNASTCANMOIHABATENLHLIM  VEHBCPCANLHEIM  yaeGHEIM
ALHCTERAM!



*  MPEKTHYECKOMY  OCBOSHWO  0DYYAHMHMICAOCHOB TPOEKTHO -  HCCHENOBATENBCKONH
AeATENRHOCTH;

" MPAKTHICCKOMY OCEOCHHI) METONOB NOSHAHHA, NCOHOMBIVEMEIX B paimemmx oblactax
IHAHHA H Clepax KYTRTYPE, COOTEETCTRYIGMIErD MM HHCTPYMEHTAPHA W TORATHIHOTY anmapara,
PECYIAPHOMY 0DDAIUEHIID B yueDHOM NPOLSCEE ¥ HOOOMLIODANHIO abeyrebnnn yaennit, spaxsu-
CHMEQIHHRECKHX CPRACTR, LIHPOROre CIEKTPA NOTHYCCKEX TelcTBHA 1 onepatil.

- B clepe paapirins peryigTHRHLIX YEMBEpCATLHLIX yueBHEIX AeficTeMBnpropHTETHOS
BHHMaHHE ynensercd QOpMHPOBINHIO ASHCTBNA UENENONAriHHABRI0MEA CHOCOBHOCTE CTABHTE
HOBBIC YHSDHLIE UEAH 1 3A0A4YH, (IAHHPOBATL HXDELHIALIHED,

- B cihepe passntas naannpyeMLIX BOCHNTSTEALNBIX PEIVARTATOR KVPC:

flepaniii yporenb pesyvismamos - NPHODPETEHNS INROTBHHKAMH COMMATBHEN SHAHME &
ﬂﬂﬂﬂcmﬂﬂﬁl-ll.ﬂ-l O XHMHYECKHX TEXHOAOIHAY, O THAYCHHT XHMHH B l;:'l'.'I:H-F'L‘q.F.'II:H'H{r‘.h:I' MHPE., PRUIHYHBIX
TEXHHKAX W BHIOAX HCEYCCTES, HCOOILIYIOWMA IOCTHHEHHA MHMMH, NOHHMAHHA HX COUMATRHOIN
JHEHMOCTH B MOBCEAHCEHOR WHIHH. JlIA J0CTIMCHMS IEHNOID YPOBHA PEIVARTATOR ocofoe
IHATCHHE HMECT BISHMONECTRNE YYCHHES CO CBOHMM YHHUTCOSMH KAK IHAYHMEIMH T4 HEro
HOCHTEIAMH COTHATEHOTD SHAHMA W MOBCENHEBHOM OTBITA.

Bmopott yposens pervasmames - QOPMHEPOBANKE NOIMTHEHOID OTHOLEHHA IUKOIBHHEOS K
Da30BbM USHAOCTAM OfMCCTBA (YenoBek, cemed, (TeuecTmo, OpHPOIA, MHD, 3IHAHHE, TPYR,
EYTRTY]A), YBAKEHHA K OyXOBHO-HPABCTEEHHEIM LEHHOCTAM B NPOUSCCE KOMTMTEKCHOMD OCROEHHA
HNPOrpaMMsl, OCMBCIEHHOND NOHNMEHIT PonH H THAYESHHA EMIRTYEEL I #HIHH .H.-E.]IID..I'IE, NCHECCTHOT G
OTHOIICHHA B COLMANEHOH peanbiocTH B uenos. JIna ZocTHReHHS JAHHOTO ¥POBHA PEIVARTATOR
0CoD0e IHAYEHHE HMCCT PABHONPABHOS BIAMMOICHCTEHE WKOILHHKS © APY¥THMH TIECNEHMEAME HE
¥POBHE KNACc, WKL, TO ECTh B 33MHIIEHION, IPVRECTBEHHOM eMy COLHMANLHON cpene.

Ipemuil yposewe pesyabmanos - DOTYIEHHS WKONLHMKAMA ONHTA CAMOCTORTENBHOTO
COLUHAEHOTD NEHCTREA, PAIBHTHC TBOPMECKOTO NOTEHUMATE THYHOCTH B NPOLECCE WCCICOOBAHNE |
PEATHIANHH TBOPYCCKHT MPOCKTOE ~ HCCHeaoBaTeabeKod paboTel JINg AOCTHHCHHT TAHHOMO VPOBRHA
PEIYNLTATOR 000008 IHATEHHE WMEET BIHMOTEHCTREHE MKOMEHWKS © COUHATEHLIMN CVOREKTAMH 34
[IPEIeNAMH [IKONEL, B OTEPRTON 0DMecTREHHOM cpene,

CrheTema oTenesHBAHNA I OUSHHBAHHA Pe3yILTAT0s 06 yICHHA LIKONLHRKOE [EPOXOIHT Hepes
YHACTHE X B DECENAX N0 PasHEIM TeMdM, YYACTHE B HAYYHO — HCCIROOBATENLCKH KOHEDEHITHIY 1
HOHKYPCAX HCCHEL0BATENBCKHX PAGOT, PEAINIAINID HCCNCADBATENLCKHY HPOCKTOR

Bee ofyuaiomHecs B Tesenwe MOCEUMIEHHS JAMATHA EROHPAIOT TeMy MCCHeRDBaHHE
BRIMONHART HCCHEA0BATETRCKYIO PaloTY, KOTOPRA MPCICTABIASTCA HA WTOrOBOH KoHdepenmuy. [Tpn
ITOM BOSMOWHD BWINONHEHHE TBOPHCCKOTO OTHETA Kk WHANBWIYATEHO, TAK W B Ipynne ui 3-4
HC/IOBCK.

Popamposanie YYI  ewcrymacr  KaE  Uens  OOpRIOBETENRHONO  NpOnecca, A ax
CHOPMHPOBAHHOCT OHPEACTRET ero AdeK THEROCT L.

Copepsanue ofwepaisnsanmeil Nporpavss

Tema 1. Xumna B uentpe ecrectTaoinaann (18 vacor)

KHMHA E3K YacTh BCTecTBOAHAHHA TMpegser XHMUH. XHMHA — Y3CTE BCIECTROSHEHHA
BaauMooTHOIENHA 9el0BCKAE H  OKPYA@IOLIET mupa. [lpeamer xmvun. Puimucckne Tena o
sewectra, CpoficTea pemects. [IpHMeHeHAE BENIECTE HA GCHOBS WX CROMCTE.

HaOnroaerte H IKCTIEPHMEHT Kak MeTOME MIVMEHWS CCTCCTBOIHAHAA W XiuMin. Halmoenne
Kk OCHOBHOH METOA NOZHAHWA OKPYRAOUET0 Mupa. Yenorus nposefenns Hadmoaenns. ['unotesa,
Jucnepusent. Buron. Crpoenne miamenn, Jlabopatopra 1 obopyooeamnse,

Moaermposarme, Mogens, sopenmposanne, OcofenmocT Moge RpoBanEd B reorpadi,
(przmke, Guonorwn. Mogemn s Guosormm. Mynawn, Mogean » dusume. DnextpodopHan MAILIHH,
Feorpapuyeckne Moaend, XHMHEYCCKHE MOOCTN; NPEIMETHLIE (MONETH ATOME, MOTEEYT, XHMHEYECKHX
H NPOMBIIITCHABX OPOHIBOOCTE), SHAKOBRIE, MIH CHMBONRHEE (CHMBOTE 3MEMEHTOR, dropryne
BEIECTER, YPARHEHHA Peakrimii).

Andutecsue  3HARA M dopmyasr  Xwmsreckmil  wneMenT,  Xesudeckue Imape. M
obosHaveHHe, nponsmomenne. XuMugeckue Gopuyns semecta. [IpocThie H caomnsie pemecTsa.
Hnagercw m xoodrpriuwen . KesecTheH bl B KOMHYCCTBERNLE] COCTAR BCICCTRA.



Xumun u gwsuka. VewsepeansHur LAPAKTED NONOMCHTH  MOJEKVIRPHD-KHHETHYECKOH
reopun. llouatua «atoms, amonerynas, oy, Crpoenne BeniecTsa. Kpuerannuueckos coctosnneg
BCICCTRA. Kphecranmaveckme pewersy Tepasix memecrs, Juddyams. bpoyroBckoe IBMmeHIE,
Beiwectsa Monekynaproro H HeMoneKyTapHOND CTPOSHIA,

ATPEraTHLIE cOCTOAHNA BelecTs. [ToHaThe Off ArperaTiom coCToAMIN DomeeTna. Dustrccmnme
H XHMHHECHHE ABNEHHA, [a3000painpie, BHIKHE H TREPIEIE BENIECTRA. AMOPIHELE BELHECTEA

Xuvug o reorpadms. CTpoenwe JestTH: agpo, MaHTHS, gopa. Jlarocdepa. Muncpanw u
FOpeeEe NOpoTE. MarvaTHyeckne w ocagoanile (HEopTraHHIecKHE H OPraHiveCcEHe, B TOM SHCOE H
FOPHYHE) NOPOAK.

XuMHA B Ononorwd, XUMUYeckMil COCTAR SHEOH  KIeTHH: HEOPraHHYSCKHE (BOOE W
MHEHCPAIEHELE 0N H OPTAHHYESCKHE { BeIEN, HHPEIL, YTIGBO kI, BHTAMHHE
BEMIECTRA bROoAOrHYeCckan ponk Bogl B wusoi KAeTRe. DorocHETE:. Xnopodwan. BromorHueckoe
IHAYEHUE HHPOB, Deawom, 3UPHEIN MBCCN, YIOEBOOOB M BHTAMHHOR AA% HHIHCIESTENLHOCTH
CPrEHHIMOB.

KasccrecHnme peakuwn B xumHd. KavecTeeHHue petktin, Pacnolnabakne BemiecTE ©
TOMONILH KIYECTBEHHEN peakiii. Anarnraveckil cirvan, OnperenseMoe BeniecTse B PELKTHE HA
HED.,

Texurka GesonacHocTH. Meps oKasaHA mepsoil novoum.

Ofopynosarne XuMuyeckoil 1aGopaTopHi. HNaboparopuas nocysa. Peaxtuaw. Ocofennocm
padOTR B IEGOPATOPHN.

Pacmodomenye  JMEKTPHMECKNX  BWKUIONATENcH,  BONOTPOBONHAIY  KPEHOE, CPEACTH
MOMKAPOTYINCHHA, MEIHUHHCKON ANTEYKH MEPEOE NOMOIIH B kalHHeTe,

Hemoncmpayuu

»  Komnekuus pasmiauex npensertor wmn dotorpaduii TDEIMETOR W3 ATKOMAHNE 1T
HITHOCTPALHE HACH «CEOHCTEA — NPUMCHCHHE.

o Yuelnoe ofopynosanme, HCMOIBIYesOe Ha ypoKaX (GHIEKN, GHonoriH, recrpadmn n
XHMHM,

* DnextpodopRan maumEe B acfictsHi. Teorpadiveckme  Mogeny (rmofiyc, kapra).
bronorudecsie Monemn (Myamxn OPraHoB B CHCTEM OPTAHOE PACTEHMIL, ENBOTHEX H 9eloscka),
Dauseckpe H XHMHYSCKNE MOTETH ATOMOE, MONCEYT BEMIECTE B KPHCTAITHYSCKH PELLCTOK.

» ODhemupic B WAPOCTEPHHEERIE MONSIH BOAS), VIMCKHCAOMD H CEPHHCTOND ra3om,
METRHL,

*  OGpa’uss TEEPIRXN BENECTE KPHCTAMTHUSCKOTe crpocant, Mogenw KPHCTRANTRYCCKHY
PEILIETOX,

* Boaa g Tpex arperamiux cocTodnHax. Komnnesums kpHCTANTHYecxux o Ao
RETHECTE M HEIemHE 1 Hex.

*  KONmeKimn MHHEPATOs (Ja3YPHT, KOPYH, KATBKONHPIT, QUIioopuT, ramer),

*  Konneklus ropHLX Mopol (IpasuT, pasnHuime BopMel KANBIHTS — Mel, MPEMOp,
HIBCCTHAK |,
*  Koanexums ropiodsx HCKONAEMEN (HEdTE, KAMEHEEIR YIOmh, CIAHIEL, Tapdh).
Aesoncmpanuonnsie Wceneprsenm
Hayunoe sabmonenne i ero onucanne, Hayderne cTpochng mIaMeHH.
Criprosas IncTpakums xnopodiiuia 13 IEeHLX THCTHER PACTEHHN.
«llepenHBanies YIEKUCnoro rasl B CTAKAH Ha YPIRHOBSIIEHHLIX BECAX.
Kauecrrennas peakuns Ba xuenopon. KauecTsennan peakin Ha VInexncasii ras,
Habopamoprvie onuen i
* PacnpoctpaneHie m:anaxa 00eK0noHa, JyXos HAN I2S000[MHTA KAK NPOLESe iy,
+ Hafmonenne GpoyHOBCKOTO IRHKENHA SBCTHECK SepHOH TViIH noa MHEPOCKOMEM,
*  Indrpyans nepMaHrasara xanus B KCITATHHE,
Odiapysenne MpAPHEY MAGET B ANETECHHOROH ROpOHme.
Hayuenue rpannTa ¢ NOMOLIEN YBEAIHTEIRHOTD CTCRTA,
Onpencnesne coflepaaiis Rom R PRCTEHHH,
OOHApY#EHHE MACTA B CEMEHAX MOICONREMHWER H TPEIKOTO opexa.
CIOHAPYAEHNE KPaXMAana B IIeHHTHOR MyKe.
BaaumoneiicTene ackopSunosoii kWenoTe ¢ flosom (onpegenerne BHTAMHEa C B



PEANHYHRX COKAX ).
* [lpoaysanne BEILXAEMOIO BO3AVEE TEPES HIBECTRKOBYH) BOTY.
o OOHApYREHNE WIBLCTROBOT BOJL CPEIH PAsTHUNEIY BELIECTE,
Aovarunue onsiims

*  HirorosacHne MogeneHl MoTekyT XHMHMCCKHE BEMECTE W IS0 THIHHE,
» [updiyInd caxapa s soge.
®  UmnelTel € nycT0H 3aKpRITOR NIacTHEOROR Gy Trammoi.
*  Oduapysedns KpaXMana B NpOIYKTAN NHTAHRA; ROIOKAX.
Hpakmuneckan padoma X 1-2. Jnaxomcrso ¢ AafoparopHumM of0pyI0BAHHEM. [parima
TeXHHEH DezonackocTr.alllecTs npassn Texurxs Ger0nacHocTIN:,
flpaxmuneckan paboma Ne 3-5. «TunoRMe MNpanina Texuukd naBopatopuey  pabort.
Nabopatoproe obopynoeanme u nocyaa, PaBora co comproBxoit, © Becamu, Mephoill mocy.icil.
Apeomerpil. Pabora ¢ XHMWMCCEHMH [EAKTHBEMH. Odwopunesse X0Oa IKCACPHMEHTA H Ero
pesynbTaToBx. «Habmoaesne sa ropsmed ceevoll. Yerpoiictao n pafiora ciHpTOBRHY.

Tema 2. 3w odeianeie neoluanne pemecTea (19 wacon)
BenecTea BOKPYT HAEC, HX JHIYEHHE 08 YCI0BCKA.
Poite norapennodi cony b ofMeHe BEIECTE YeN0BEKA W RHBOTHEX. Conesol GATAHC B OpPraHHIMe
genopera. [onysenne noBaPEHHOA COMK K ed o4YHCTXa,
Kpucranne: Gombime H manenksuse. Kax pacryt kpretanin? MeTolsl BLIpAU{HBAHNR KPHCTRII0E,
[aapocdepa. Kpyronopor Boi B IPHPOSE, €00 SHAYCHAS B COXPAHEHAH TPHPOIHOTO PARHO-
BECHHA.
Bona. Boga s macurrafe nraseTs. Bona B opranysse uenosexa. Tpecuan Roga H eé 3anacy.
DkOAOTHYSCKME MPOOAEME] YHCTOH BogEL
AleCcTKOCTE BOAR, BHARL MeTojs, NPHMEHSEMBIE 118 OUHCTEN BOML, UK MK THEROCTE.
Hre TAkoe KHCTOTHEIS 10#IN H KaK OHH obpasyroTes? PoIHNKORME BODR.
Hpaxmuseckan padoma Ne6-8:«0qucTra sarpasaénnni nosapeHHoi conn. Bupamuweanne
EPHCTANIOR  TIOBAPEHHOM COMH,
Buipampsanne KPHCTALI0N MEMHOND M WENCIHOTO KYTIOPOCOB METOAOM MEATEHHOTO HCTAPEHHA
HECHIEHHOTD PACTROPAR,
fpaxmuneckan  padoma  N9-11:Cnocobel  oumcrkn  Bonn.  CpaBHedde BOOHPOBOAHOH W
TEXHHYECKDH BOJEL 00 3anaxy, HBETY, NPO3PasHeCcT, WiotHoets, pH, onpenencuime Temmeparypu
KHACHHR BOJORE, HATWYHID OCalka [0CHe  OTCTAHBARHA, NPHIOTHOCTH 408 HCOOUIRIOBAHHE,
HeenenosaHue ocangosys.
Hpaxmuneckan pafoma Ne] 2-1 3 Onpeienenne ¥ YOTPAHEHRS HECTROCTH BOIb.

flpusevanue; OHMCTRD BOLE OT TBEPIMK HpHMEcel, 0T KANKHX # Faoofpainex pemects. (BIiBcoH;
mecok + Ha(Y sen + HiO; macao + HaO; H:O + uyepunna, sopoHka, §uastp, xonfa, nenHrersHan
BOPOHKA, BHOAPHTENLHAA YAITKA, CTHPTORKA, CIHIKH, Geparent ane npobupin, npobupiu. )
HecteocTe BOSK: MOCTOAHHAA, BpemenHas, obias, Cnocobm yoTpameHMs MECTKOCTH BOALL.
{O6pazum Boge; NaxC0s, Ca(OH):, narpeeanue, cOAPTOBES, CIHYEH, JEp&aTels 0% npobpKH,
MpOCHPEH. |

Tema 3. Apaenns, nposexoanmmne ¢ gemecTeamm (11 upcon)

Paspenenwe cwmeceli, Cnocofinl paAeneHHs cMecel W OMHCTEA BemecTs. Hexoropsie
OpocTelinme cnocnil palfeneHns cMecell: NpoceHRanNe, pajgencHHe cMeceil MOpPOMIKOR Wenela H
CEpel, OTCTAMBAHME, JEKAHTALMA, UCHTPHYTHPOBEHMES, DAZACNEHHE ¢ TOMOMLID ACNHTEIBHOH
ROPOHKH, GHNLTpoBanne. $urnstposanuc 8 nafopatopHe. DLITY H HA npowisogctee, [ToHRTHE O
tpuneTpare. Ancopbums. ITowstwe of agcopbumH B ajcopberTax. AKTHEHPOBAHHEA YIOMh KAk
EikHcHBA ancopBent, VerpoiicTRo NpoTHBOTA3A,

HH‘-’“‘J“MHHE HITH MeperoHKa, ﬂHﬂ'FH.‘]I]HJ.LHH IHEPEI.'EIHHEI.:I KAK NPOECCe BEICTEHEA BEECTED
H3 aHAkeR cmecn. JncTHaaMpoBaniag poda B oBNACTH ee npumedcHnA. KpRCTAnIHIANHE WAH
BEnapueanse. KpuoTanii3anqa ¥ BLnApHBaNKHe B Ra0Oparopi | KPHCTALTHIATOPH W (apdopossie
HOUIKH [10A BRIMAPHEAHHA ) H npEpone. [leperonka vedirn. Hedrenponyirs. DpaknHoHEan meperonxa
ERHAKOTG BOIAYNE,

XHMUUECKHE DPEAETHH. YCoNoBHS OPOTERAMHA H  DPEKPALSHHS  XEMHHECKHX PEAKEIHH.
XHMHYECKHE PEAKUMM Kak NPOTEce MPeppalicHis oIHHX BeliCeTh B APYTHe. YolobHA NpoTekanHd
XHMHYECKHX  peasuuit.  ConpumocHomeHHe  (KOHTAKT) BellecTs, Harpesanne. KaTarwsatop.



Hurniurop. Ynpasmeuue peakumamy ropenys,
[lpuswarn xHMHueCKHx peakusi. TIpHisHars XHUMHMECKHX PCAKIIHA: HIMEHEHNE 1LRETa,

ofpasoBande Ocalka, PACTHOPCHHE NOMYMEHHOTD OCAINKS, BRLIENEHME ra3a, MOSBISHHe TAMANL,
BHUCTEHHE H HE NIOTTOIEHAHE TENNOTEI,

Hertoncmpigin
Panerp lotra. Bopouka Boxusepa. Yoranosra 108 Uik TpOBaHIR N0 BAKYYMOM.
* PecnHpaTOpHEIS MBCKH H MEPNICHLIC TOBSIKH.
[pornRoras u ero yerpoficran,
Konnexuma iHedrs n sedmenpoaystiss,
Aesoncmpanionise IKCRepIAsEHNH
* PazgencHie cMecH NOPOIIKS CEPEL M MENEIHEN ONMATOK.
s  PazgeneHHe cuecH NOPOLIKS CEPLL B NECKS,
* Pasneicsne cMecH BOME W PACTHTEARHOTO MACHA C IIOMONIRI HCTHTENEHOH BopasE,

e [lomyeHse IHCTHMPOBARKON BOOLL ¢ TOMOWE nabopaTopuoi VCTEHOBER [UIA
T2PEraHEN WHTKOCTE,

= Pasmenenne cMecH MepPMAHTANATA B AHXPOMATS BANHS COocoGoM KPHCTRIANZAHH,
*  B3asMONeRcTENG KeTeInkX ONHI0K M NOPOIIKA CEPE NPH HAIPERIHIH,
¢ [loAysenne yIIeKHCIOrD ra3se B3ANMOICHCTEHEM MPAMOPA C KHCIOTOH | obHapYHEHHE
€r0 C NOMOWEI HIBSCTEOBON BOIEI,
*  KATANATHSECKOS DPAGNOMENHE NEPOKCHIA BOJOPOAA  (KATAMMMATOP —  AHOKCHI
saprauma (IV}).
»  OfHApy#EHKe PACTEOPE WEDUH C TOMOUILK HHIHKATOPS.
* BlauMoaefcTENE PACTBOPA MEPMAHCAHATAE KANMA H PACTBOPA AMXPOMATE KANHA ©
PACTROPOM CYNBJMTA HATPHAL
* BaanMogeHicTeie pacTBOpA NEPMAHTAHATA KANHA ¢ ackOpOHROBOH KRCTOTOH,
* BranMoaeicTare XI0PUIA RENEN C KENTON KPOBAHOH COMLI B MMIPOKCHINM HATPHIL
* Baanmogeiictere rnapoxcsaa menesa (110) ¢ pacteopom conanoi kucnoTst,
Mafiopammopi e onsimis
& Ancophuus xyEypyIHRIMH MTAT0YKIMH DEPOR MaXYIHX BELIECTE.
*  Hayucane yeTpoilcTea 3amnraniy 0 niaMeHH.
Homaninue onwme
& PaafeneHue cMecH CYXOTO MOZIOKA H pedHOTO MECKA,
*  OTCTEMBAHAC BIBECH MIOPOILIKA [ANA SHCTKH MOCYAM B BOIE H 86 AeKaHTAIHI,

= AfcopOuus aKTHBHPOBEEHHLM YTIEM KPACKINK BEIISCTE MENCH=KOM:.

e PacTeOpenns B Boge TAOTETEH acnHapHEa VIICA.

& [IPHrOTORISHUE HIBSCTEORON DO H ONEITE © HEI,

»  Hayuenne cocrasa CMC,
Hpakmuweckas patioma M 14, Bripanpsssme sprcTanior comm (IoManm i IHCICPHMEHT ).
Mpanmuseckas paGoma Ny 15, OuncTEA TORAPEHHON COMH.
flparmunecrkas pafoma N 18. Usyuenuwe nponecca KoppossH menesa.

Tema 4. Pacckaisl mo xumun (11 wacor)

Yuenuneckan kongepenyus. «Bularowmecs pycekne yueple-xumukmn, JAcTopii Xemuns,

Kowrype coobuwenai ywangxea. «Moe modusoe XHMHYECKOS BEWIECTBOY (OTHPLITHE,
TIONYHEHIE B 3HATCHHE],

Kourype yuenuveckux npoesmos. Kongype NOCEIWEN H3YIEHMI0 XHMHYECKHY DEaKTINE,
[ogroToska i 3RNHTE TEOPYECKHK OTYETOR 0 NPOBSISHHOI HOCTENDBATENLCKOH paboTe.

JanHnie 3HATHE OpoBoAdTes B GopMe «KPYIIOTO CTOMG Wi WKONEHOH KoRdepenmin (B
TeHEHME ToJa). VUANIHECA BRICTYHAKT ¢ EPATKHMH TBOPHCCKMAMNE OTHCTAMH M0 HIYIEHHLIM
NpeBIcMam, PACCEATRBAT O PESYILTETAN CBOHX HCCTEL0RAHNH,

Tema 5. Xumun 8 Gurry (13 wacon)
Brgel Oemosmx xavHKaTos. Muno o mowinmre cpeactes. Conl H TEToTH B COCTARE MOHILNX



CPELCTR, XUMSHCTEA Ha AomMy.

HectrocTs soas. Yaaraenne Bojp.Coga MHOICEAR WIH ABYYVT TCKHCIBL HATPHA W &I CROMCTRA.
Omacksid Gpat numeRoH CoEL - COJIA KANRIMHAPORANNAS. Uen HONEIHA THILEBAS CONA 1 MOKET TH
OHa BeITh omracHo.

Xuntus u npuroTontesse ouun CTonoesil yreye i yreyenan scceupn, Coofersa yaeyunull

EHCOOTE W cé PHIHONOTHYCCKOS BoincHCTRARE,

Xunun n onemna. Bofokso noa yeenHaOHTeIbHEIM CTEEIOM.

Anreussii HOn W ero ceofictea, [Tovemy HOI HALO AEPWATE B MICTHOIAKYOPCHEOMH CRIAHKE.
«3eNEHKAR HIH PACTBOP OPHANHAHTOEOTD Jenéyoro, HeoBbmbme cooiicraa ofsrmof senéHim.
ACTIHPHN HIK BUCTHACRTHUHNOBAS KHCI0TA M B0 cROHeTEL. Uro noneInes; ACIHPHH 1N YIICEPHH
[lepekich BOADPOAA H THApONepUT, CROFCTEA NepekUcH BOAOPOIA,

[lepMaHranaT KalHd, MAPranIoBOKHCIBIT Kannil, on e — wMaprannoskas. Heofnrmse cooficrea
MEPIAHLOBEN. Kaxylo onacHocTs MOmeT NPEACTABNATL MAPIAHLOBEL,
Hymna w6 goMamned anredke SopHAs KHCIOTA,
CTapric IEKAPCTE, KAK C HHMH NOCTYIIHTE.
Hero we xparaer g pamed anTeuke,

Npaxmuveckas patoma N 1 7:Hzyaente TekcTHIBREX BOTOKOH M0 KOANEKINH, [Ipocrefimmse
CHOCOOE COPEIIEHIA THNA BONOKHA.
Hparxmuweckas paboma N 18:Y nanenne naven,

Hpaxmuneckas patioma ¥e 19:V Ianesne HAKAT ¢ SMATHPOBAHHON HOCY AR ¥ NPEIOTEPALIENHE
e& obpasoparna| 10MAITHHT JKenepaMenT).

Hpaxmuseckan patoma Ne 20: HeoBbuukie onbs.

ﬂPrEHHII HHOHHD=METANOHYCC KM e ¥YCA0RHA

¥Yenoeus peaswiaumn MPOrPanmMel
Ans peamanus nporpaMMB HCIONEIVETCR KafuHeT XHMIH, (HIHKH, GHOI0MMMH,
llporpammy peanusyeT yaureis xiumun Mensnuesa Mapuna [erponsa (ofpaiosanne sricmes
HEAArprHHeckoe, NeJArorKdeckui cram — 23 ropa)
CARHTAPHOE W TEXHHYCCKOS COCTOAHME KAOWHETA COOTBETCTRYST CAHHTAPHEIM HOPMAM i
NPaBHIAM TEXHHEH BelonacHocTy.
B oBopymosanne kabuneTa BXOIAT CISIYVIONAE TEXHHYECKNE CPEACTER 00 YHCHHA:
®»  Tgpan
*  MynsTHMenHARBIR MPOCKTOP.
* AKYCTHUSCKHE KOTDHKH.

MeToanaeckne nocofne yuHTana
*  Pecypen cern Hutepner
* JlunaxTHucckmil, pasaaTousEsi MaTepHan
*  Hayuno-nonynspras IMTepaTypa
*  Mymsmaseaniineie oByuaomne nporparme,

Marepyansso-TexHRecKDe oBecneseHre:
HHED]:IHTGPHEE ohopyaoBaHne { MOV, PEAKTHEL, TECT-KOMILFISKTEL, TECT-CHCTEME, PEAETHRE H ,a,p.}l,
Linponeie nabopatrope,
Dopyb ATTECTANAN KON TPOH

Brodaupnd xowmpois; ONpeNeieHne YPOBHA 3IHAHWE, yMeHHl, HABRKOE B BMAE Gecen,
[IPEETHHECEHX PEGOT, BHETOPHE, HI.

liporexcymounsill Koxmpots, KONNEKTHBHEN aHanus kawaoll ssmonnenscdl paboTel B
CAMOARMTHY, MPOBEPRE IHEHHN, YMEeHHH, HADBKOB B Xoae Gece /s

Hmozosuitl koumposs; NPESEHTALMH TBOPYSCEHX M HCCACAOBATEIRCKHA paboT, yyacTHe &
BRICTAEKAX H MEPOTPHITHEX, YHACTHE B KOHKYPOAK MooleRoEaTen LY ]:Iﬂ.ﬁl:l'.l'..

DopMEl TPOBEPEH YEBOCHIEA SHAHPE

Hroroere BHCTABKE TROpHECKEY pabor;

[MopTdonHo, NpeseTatun, oTHeTH HCCTEIORITEILCKOH eATENBHOCTH;



YUACTHE B KOBKYPCAX HCCIEADBATENBEKHK paboT;

Mpesenranms wroros pafoTs.

Kpsrepun oucHxn 3nanmii, ymennii # RaBskos

Husiwdi yposens! yIOBNETEOPHTETLHOE BAAIEHEE TeopeTHueckol wadopMaumell no Temaw
EYPLd, YMEHMS OOLIBWEBEATHER ﬂHTﬂpﬂT}'ﬂﬂﬁ NN EoIRTOhKe f‘.‘[l-ﬂﬁll.l@ﬂ]if&r VIASTHS B Sprauiianm
BOICTARGE, WIEMCHTAPHLIE NPEACTRBNCHHA 00 HCCACI0BETENRCKDH JENTERENOCTH, NACCHBHOE YHACTHE
B CEMI.-IHE.FEJ-!.

Cpeduuii yposews: NOCTATOUHG XOPOINEE BIATEHMHE TEOPETHYECKOH MHopManei no kypey,
YMEHHE CHCTEMETHIHPOBATE H MOAGHPATH HEODXQUAMYH) (HTEPATY]Y, TPOBOIHTE HCCTEIOERHMA H
GLPOCE!, HMETE HPEACTARTEHNE O YIebHO — HECNENORATENBCKON ACATENRAGETH, YHACTHE B KOHEVDCHN,
BHCTABKAX, OPrAHNZAIHHE H MPOBSICHUN MEPONPHATHIA

Brtconuti yposens: CROGOTHOE BIATEHAS TEOPETHIECKOH HHopMaumed 0o Kypey, yMeHHe
AHLUEHPOBATE NHTEPATYPHRIE HCTOMHUKR M JAHHBIC HCCIRROBAHMI W ONPOCOE, BLSANNTE MPHYHHE,
NOAGHPATE METOAB WCCHNENOBAHMA, NPOROIATE YuehHo — HCCHCIOBATENBCEYH  JCATENLHOCTE,
AKTHBRC MPHHHMETL YYACTHE B MCDONPHATHAY, KOHEYPCEX, MPHMEHSTE DOMYHEHAYN HHBGOPMAIHI
Ha NpaKTHEe,

Conepaanse NporpavMs NPEINANIArAET TEOPCTHHECKAE H IPAKTHYCCKNE SAHATH | JKCKY[ICHH,
OpaETHYEcKre, TaboPaTopHEeE 3aHFTHA}

Yuebustil (remaTrseckHil) mnan

Me | Hassamme pasgena, Temp KonHaectTen vacos (DOPMLL ATTECTALMN
BCErO TeopHAa [PAETHES HITH KOHTPOIR

1 XHMHA B HEHTPE 18 B 10 Anamm
ECTECTROIHAHMA BRITHHTHEHHLIX

MIPAKTHECCKHX
patior

2 | D obuumEre HeOBHHHME 19 §! 8 OfcymIeHke
BEICCTRA PEAVARTATOR

3 | Henewns, npoucxoasume ¢ 11 3 6 Onpoc.
BEIICC THAMH TecTupopanie.

4 Paccrazsl mo XAMHA 11 11 | - Famma
TEOMCCRHA
FTHETOR O
ApOBEIeHNOH

HCCAS 0BT he Ko

pabote,

s Kpyriasii crons.

5 XHMHA b Onrry 13 G 4 Obcywnerme
PEIYVNETATOR

paboTEr,

ATOIO 72 4 FI
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