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NudopmannonHas kapra o0pa3oBaTeIbHOM MPOTrPaMMbI

YupekaeHue MBOY OOIIINel

HasBanue «XHWMHUS OTIBITHBIM ITyTEM>»

NPOrpaMMbI

Buja nmporpamMmbl B paszpabotke

Iean Ieap mporpamMmsbl — sBISETCS (OPMHUPOBAHUE Y YUAIIUXCS

rIyOOKOr0 Y yCTOMYMBOTO MHTEpeca K MHUpPY BELIECTB U
XUMHYECKUX  MpEBpallleHH, MNpHOOpeTeHHe  HEOOXOAMMBIX
NPAKTUYECKUX YMEHUH M HaBBIKOB IO JIA0OPAaTOPHOM TEXHUKE;
CO3JaHHE YCIOBUM Il  PACKpbITUS  POJM  XUMHHM  Kak
UHTETPUPYIOIIEN HAyKHM €CTECTBEHHOTO LMKJIA, HMEIOIIEN
OrPOMHOE IIPUKJIAJHOE U BAJICOJOTHYECKOE 3HAUYCHHUE.

Ilnanupyempie B pesynbpraTte npoxoxaeHus MporpaMMHOTO MaTepralia, yqaluumcs

PE3yILTATBI OCBOCHUS | yvieeT npedcmasnenue o:

Kypea — O NPUKIAJHOW HAINIPABJICHHOCTH XUMUHU;

— HEOOXOJUMOCTH COXPAHEHUS CBOETO 370POBbS M 3/I0POBbS
OyyIIeTro MOKOJICHUS;

— O BELIECTBaxX M UX BIIMSIHUS HA OPraHU3M YEJIOBEKA;

— 0 XUMHYECKHUX TTpodeccusX.

VYyamuecs T0JKHBI 3HAMb
— TlpaBuna 6e3omacHOCTH pabOTHI B 1a00OpATOPUU U OOpaIieHUs
C BEIIeCTBaAMU;
— TlpaBuna cO0pku U pabOTHI JaOOPATOPHBIX MPHUOOPOB;
— OrmpeneneHue Macchl 1 00beMa BEIIECTB;
— IIpaBuira SKOHOMHOTO pacxo/ia TOPIOYETro U PEaKTHBOB
— Heo6xoauMocTh yMEpPEHHOTO yMNOTPeOJIEeHUS BHUTAMHUHOB,
OCJIKOB, )KUPOB M YIJICBOJIOB JUIS 3J0pOBOT0 00pa3a >KU3HU
YeIIOBCKA,;
— TlarybHoe BnusSiHME TTMBA, HEKOTOPHIX MHUIIEBBIX T0OABOK Ha
3JI0pPOBBE UEIOBEKA;
— KauecTBeHHBIC peakiny Ha OETKU, YTIACBOIbL;
— CmocoOblI perieHust HeCTaHAaPTHBIX 3a1a4

yLIaHII/IeCSI JOJIKHBIL ymMems.

— Omnpenensite 1eNb, BEIICTATh 00bEKT UCCIEAOBAHMS, OBIAACTh
croco0aMu  perucTpanuu  TOJY4YeHHOW wuH(OpMaIuu, ee
00paboTku U opopMieHus;

— Ilonp3oBarbes MH()OPMALIMOHHBIMU HMCTOYHUKAMHU:

cripaBoYHuKamu, IHTepHeT, yueOHOU JTUTEpaTypou.




OcymiecTBnsATh  JTaOOPATOPHBIA  IKCIEPUMEHT, COONIOAs
TEXHUKY 0€30MMacHOCTH;

paboTaTh CO CTEKJIOM W PE3WHOBBIMH TPOOKaAMHU TIPH
IPUTOTOBJICHUH TPUOOPOB JJIS MPOBEIACHUS OTIBITOB;

OCYIIECTBIISTh KpUCTALTH3AIIUIO, BBICYIIIMBAHHUE,
BBINIAPUBAHHUE,  OMNPENENATh  IUIOTHOCTh  HUCCIIEIYEMBIX
BCIICCTB;

OHpGI[GJ'ISITB Ka4eCTBECHHBIM COCTaB, a TaKXKEC
OKCIICPUMCHTAJIBHO OOKAa3bIBATbh (bHBI/I‘ICCKI/IC Hn XUMHUYCCKHUC
CBOMCTBA HCCIICAYCMBIX BCUICCTB,

[Tosmyyats pacTBOPHI € 3aTaAHHOM MAacCOBOM J10JIEM U MOJIIPHOMN
KOHIICHTpaIMel, pabdoTaTh ¢ pacTBOpaMH  Pa3IUYHBIX
BEILECTB;

HaxoauTes mpo0aeMy 1 BapuaHTHI €€ pelieHus;

PabGoraTh B cCOTpyaHHUYECTBE C WICHAMU TPYMIIbI, HAXOAUTH U
UCIIPABJIATH OUTUOKU B paboTe APYrMX YUaCTHUKOB TPYIIIHL;
VYBepeHHo jgepxkaTh ce0d BO BpeMs  BBICTYIUICHUSA,
UCIIONIb30BAaTh PAa3jIMYHBIE CPEACTBA HAIVISIAHOCTH TpPH
BBICTYIJICHUH.

Bectu muckyccuio, OTCTauBaTh CBOK TOYKY 3pPCHUS, HAWUTH
KOMITIPOMHUCC;

[IpoBOIUTE COLIOITPOC HACENEHUS: COCTABIIATH BOIIPOCHI, YMETh

oO1arscs.

Yyamnecs TOJHKHEBI 6/1a0emb.

HaBbikamu 00paboTku mosty4eHHON HHPOpMAIK U 0hOpMIIATH
ee B BuUAE cooOmeHus, pedepata WIH KOMIIBIOTEPHON
pe3eHTAIUU

HaBrsikamu OKCIICPUMCHTAJIBHOI'O IMPOBCACHUA XHMHUYCCKOI'O

AHaJIn3a.

MOHI/ITOpI/IHF PE3YJIAbTATOB BBIIIOJHCHUSA ueneﬁ n 3aaad

IporpaMMbl  MpeanojaraeT HaOMOJEHUE 32  JICSATEIbHOCTHIO

ydalnuxCcsa Ha YpOKaX, OTCICKHBAHHNC KOJIMYCCTBA Yy4dalllUXCA,




3AHMMAIOIIMXCS UCCIIEAOBATENBCKON U MPOEKTHOM AEATEIBHOCTBIO U
€ pe3yJIbTaTUBHOCTH.

Hal'lpaB.TleHHOCTb

EcTecTBEeHHO — Hay4YHast

YpoBeHb 0CBOEHUS

Craprosslii — | ron

HpoponxureasHocts | 1 rog

OCBOCHHS 68 yacoB B roji, 2 paza B HEJIEIIO

Bospacrt [Iporpamma MokeT ObITh peaan30oBaHa AJisl Pa3HOBO3PACTHBIX FPYII
00yYa MU XCHA 14-16 ner

®opMa opraHu3aumu I'pynnoBas 1o 15 yen B rpymnmne

0o0pa3oBaTeJLHOIO

npouecca

Crenenu He peannzoBana

peau3anum

NPOrpamMMmbl

Pasznen 1. Kommiiekc 0CHOBHBIX XapaKTePUCTHK 00pa30BaHUA

1.1. IlosicHUTEBLHAS 3AMUCKA

,HOHOJ'IHI/ITGJILHa}I O6IHCO6pa3OBaT€HBHa}I O6H16pa3BI/IBaIOH.Ia}I ImporpamMmma

«XuMHSl ONBITHBIM MyTeM» €CTeCTBEHHOHAYYHOIl anmpaBJeHHOCTH (CTApPTOBBIH

YPOBeHb) pa3padoTaHa HA OCHOBE HOPMATHBHO-NPABOBBIX JOKYMEHTOB:

o ®depnepanbuoro 3akoHa PO ot 29.12.2012 r. Ne273 «O6 obpazoBanuu B PDOy;

e [Ipuka3z MunucrepctBa npocsenieHusi PO ot 9 wos6psa 2018 r. N 196 “O06

yTBepkaeHun [lopsiaka opraHW3allid U OCYIIECTBICHUS 00pa30BaTEIbHOU
JESTENHHOCTH TIO IOTIOJHUTEIBHBIM 00IIe00pa30BaTEIbHBIM IIporpaMmam”;
«CaHUTApHO-ITUAEMHUOJIOTUYECKUX TPEOOBAHMIA K YCTPONCTBY, COJEPKAHHUIO
M Opra"m3alid  pexuma  paboTbl  00pa3oBaTENbHBIX  OpPTaHHU3AIUN
JOTIOJIHUTENIBHOTO 00pa3oBaHUsl JETeN», YTBEPKACHHBIX IMOCTAHOBJICHUEM
I'maBHOTrO rocynapctBeHHOro canutapHoro Bpada P® ot 4 urons 2014 romga Ne
41;

Konnenmuu  pa3BUTHS  JOMOJHHUTEILHOTO 00pa30BaHUs, YTBEPKIACHHOU

pacnopsikenueM IIpaButensctBa PO ot 04.09.2014 Ne 1726-p;



e MeroauueckuX  peKOMEeHJauuid 1o  pa3paboTKe  JOMOJIHUTENbHBIX
oO1iepa3BuBaronMX nporpammM B MockoBckoit oonactu (muceMo ot 24.03.2016
r. Ne 3597/21);

e [lpumepHsix TpeOOBaHMN K MNporpaMMamM JIONOJHUTEIBHOTO OO0pa3zoBaHUs
nereil (Ilpunoxenne k mnucbMy JlemapraMeHTa MOJIOIEKHON TOJIUTHKH,

BOCIIUTAHUS U COLMAIBHON MOAJNEPKKU JeTeil MuHucTepcTBa oOpa3zoBaHus U

Hayku P® ot 11.12. 2006 Ne06-1844);

e ¥Ycrasa MBOYOOII Nel CatonsiHckoro paiiona, MpkyTtckoii o6sactu;

IIporpamMmma «X¥MHsI OIIBITHBIM ITyTEM» SIBISIECTCS MOAM(PHULUPOBAHHOIA.
HanpasjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHas.
YpoBeHb 0CBOeHHSI IPOTPAMMBI — CTapPTOBBII.

AKTYaJIbHOCTH NPOrPaMMBbl.

XuMusg — Hay4yHas JUCLMIUIMHA, DPa3BUBAIOLIAs yYMEHUE JIOTUYECKH MBICIUTH, BHUJAETH
KOJIMYECTBEHHYIO CTOPOHY TpeaMeTa (BEIIeCTBAa) M SIBICHHWM, JEeNaTh BBIBOJABI W 00OOIIECHHUS.
Oco0eHHOCThIO JaHHOM MpPOTrpaMMbl SBISETCA TO, YTO B HEM OCYIIECTBIISETCS MPOIEIeBTHYECKAs
MOATOTOBKA Il U3yYEHUS XMMUU B NEPCHEKTHUBE HA TOBBIIIEHHOM WJIU YIiIyOJIEHHOM YPOBHSX,
BO3MOHOCTh TO3HAKOMHUTBCSI C BBOJHBIMH pazlielaMH; OOydaroniuecsi, KOTOpble IPOSBUIN
MOBBIIIEHHBIA MHTEPEC K T€M WM WHBIM Te€MaM, MOTYT IpPHU MOMOIIM WHAMBHUIYaJIbHOU yueOHO-
HCCIIEIOBATEeNIbCKOW paboThl 03HAKOMUTHCS C MaTepuajoM, KOTOpbIM BOOOIIEe HE H3y4aeTcs B
IIKOJIBHOM Mporpamme.

[IporpaMMy OTIHYaET M CTETHUYECKHUI aCHEKT, YPE3BBIYAMHO BaKHBIN 1T POpMUPOBAHUS
MHTEJUIEKTYaJbHOTO MOTEHIHaNa OO0YYaloluXCs, Pa3BUTHS HMX I[O3HABATENIbHBIX HHTEPECOB U
TBOPYECKOM aKTUBHOCTH, IIOCKOJIbKY FPAMOTHO IOCTABJICHHbIE XUMUYECKUE IKCIIEPUMEHTHI MOTYT
OBITh OIICHEHBI M C ACTETUYECKON TOukU 3peHus. OO0 3TOM TOBOPST, HANPUMEP, UCTOPUUYECKUE
Ha3BaHMs HKCIEPUMEHTOB: «aepeBo HOmurepay, «30J10TON TOKIbY, «Ip03a B MPOOUPKE», «3UMHUI
cag», «BYJKaH Ha CToJe» M T. JA. B coaepxanunm nporpamMmbl OTPaXEHAa HCTOPHS
XUMUH U Ouorpaduu BETUKUX YUEHBIX, C AeITEIbHOCTHIO0 KOTOPBIX CBSI3aHBI T€ WIH
WHbIE OTKpBITUA. Ha 3aHATUAX IMPOKO UCMOJIb3YEeTCsl HATJISIHBIN Matepual,
BO3MO>KHOCTH HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUM ¥ TEXHUUYECKUX CPEACTB OOYUCHHUS B TIOKa3e
(parMEeHTOB  MCTOpPHUM CTAHOBJICHUS U pa3BuUTHA  XuMuM Kak  Hayku. ConeprkaHue — 3aHATHMA
HaIpaBJICHO HA OCBOCHHE XUMHUYECKOW TEPMHUHOJIOIMH, KOTOpass WCHOJIb3yeTcsd ISl pElICHUs
3aHUMATENbHBIX 33Ja4, KOTOpbIE BIIOCIEACTBHM IMOMOTYT pelsTaM MpUHUMATh y4acTHE B HIrpax,
KOHKYpcaXx, OUMIHaaaX. JJaHHbIH Kypc OCYIIECTBISET yueOHO-TIPAKTHYECKOE 3HAKOMCTBO CO MHOTUMH
pazzenamu XMMUH, YAOBJIETBOPSIET MO3HABATENBHBIN MHTEpeC K mpobieMaM JaHHOW TOYHOW HAyKH,
pa3BHBAET KPYrosop, yriiyoIsieT 3HaHHs B IAHHON HAYYHOU AUCIMILIUHE.

HoBu3na 3axirouaeTcs B TOM, YTO MHOTHE BOTIPOCHI XMMHH HEPA3PBIBHO CBS3aHBI ¢ PH3UKOM,
Ouosiorneil M sKoOJOrMel, U 0Opa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHMMAaiCi B OyIylleM,
M0JIE3HO WX 3HaTh. [l03TOMY B TaHHOH 00pazoBaTeIbHON MPOrpaMMe pPeaIn3yeTcsi CHHTeTHYeCKHU
MOAX0J K E€CTECTBEHHOHAyYHOMY OOpa3oBaHHIO, KOTOPBIH TO3BOJISIET, C OJHOW CTOPOHBHI,
copMHpOBaTh LIEIOCTHOE MPEICTABIEHUE O MUPE, &, C IPYroil CTOPOHBI, OOJErYUTh MOHUMaHHE
CIIOHBIX XUMHUYECKHUX MPOOIEM.



IHenarornueckas nesgecoodpasHocTb. Kak n3BecTHO, XUMHUS CUUTAETCA B ILIKOJIE OJHUM U3
CaMbIX CJIOKHBIX IIPEIMETOB U BBI3bIBAET Y MHOTUX IIKOJIBHUKOB HEJOIIOHUMAHUE U HENPUSATHUE C
MEPBOTO roJia 00y4eHusl.

Cpeny npu4MH TaKoro BOCHPHUATHUS MPEAMETa MOYKHO Ha3BaTh HEOIPABIAHHO OOJBIION
00BEM M IKIIEKTHYHOCTh y4eOHOTO MaTepHaia B IIKOJIBHBIX IPOTPaMMax, a TAKXKe HEJOCTATOYHYIO
MOTHBUPOBAHHOCTb JIETEN K U3YUEHUIO XUMUHU.

Kpome Toro, B nocneanue rojsl HaOIOAAETCA COKpPALEHUE YacOB, OTBOAUMBIX HAa XUMHUIO.
Jlanexo He ISl BCeX JeTel XMMHs CTaHeT Oyaymieil mpodeccueil, moaToMy MHTEpeC K MpenMeTy
MaJaeT, KaK TOJIbKO BO3HUKAIOT CI0KHOCTU B IOHUMAaHUU TE€X WM UHBIX TEM, TPYAHOCTH B PEILIEHUU
3aj1a4, MpoOJIeMbl MpU NPOBEACHUM J1a00paTOpHBIX paboT. IIIKOJBHUKM YacTO CYUTAIOT, YTO
XMMMUECKasi TEOPHUs CyXa U 3aIyTaHa.

CosepinieHHO WHasi To3ulus GpopMupyercs y peb€HKa Mpu BO3ZHUKHOBEHHWU COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YUYEHUHU MIPEIMETA.

JlanHast oOpasoBarenbHasl MporpaMMma OPUEHTHPOBAHA Ha TO, YTOObI MHTEpPEC K XHUMUU
BO3HHMK U 3aKpenuiics 0jaroaapsi UCIOJIb30BaHUIO B OOyUYEHUU HMCCIIEI0BATENbCKOTO MOIX0/a, IPH
KOTOPOM J€TH TOCTUTAIOT IpeaMeT XUMHH depe3 COOCTBEHHOe yueOHOe Hucclie/joBaHHue. Takoi
MOAXOJT TO3BOJSET OOy4yaloUIMMCS HE TOJBKO OCBOWUTH TMOHSATUHHBIA ammapaT U 3allOMHUTh
HEKOTOpbI€ BaXKHbIE (DaKThl, HO U TIOJYYUTh HAaBBIKU MPOBEACHUS CAMOCTOATEIBHOTO UCCIIEIOBAHMUS,
KOTOPBIE MOTYT OBITh TIOJIE3HBI ISl TIOCIENYIONIEH caMopeann3alnud B 000 apyroi oOmactu
yueOHO 1 B OyaymieM npodeccHoHaIbHON AESITETbHOCTH.

Hcxons U3 Takoro noaxona, B LEHTP 00y4eHHUs MO JaHHOW MporpaMMe CTaBsSITCSl pa3BUTHE
€CTECTBEHHOHAyYHOTO MHPOBO33PEHMSI M OBJAJICHUE HCCIEAOBAHMEM KaK METOJOM Hay4qyHOTO
no3HaHus. [loaToMy Ha 3aHATUSAX OOJbIIOE BHUMAHKUE OTBOAMUTCS MPAKTUYECKUM paboTaM pa3HBIX
BUJIOB, IPUUYEM 3HAYUTEIHLHOE BPEMsI YAENSAETCS MPOBEACHUIO CAMOCTOSITEIbHBIX UCCIIEIOBAHUN 110
BBIOpaHHBIM TeMaM. HachIeHHOCTh Ha4aJbHOTO MEeproia U3yYeHHs] XUMUU IEMOHCTPAlMOHHBIMU
OTIBITAMH CTUMYJUPYET UHTEPEC K XUMHUHU U JKEeTIaHUE U3YydaTh ATy HAyKYy.

[IporpamMma BeICTpOEHA TaK, YTO B JajbHEHIlIeM BHUMaHHUE ATl HA 3aHATUSX HAIPABICHO
Ha BBINIOJIHEHUE OIBITAa, H3y4eHHE, HAOMIOJeHHEe U (UKCALMI0 €ro pe3ylbTaTOB BO BCEX
noapoOHocTX. B aToM ciyyae mpuémbl M A€WCTBUS BOCIPUHUMAIOTCS OOYdYalOIIMMHUCA HE Kak
BOJILICOHBIE MAHUMYJISIMM, a KaK 3aHUMAaTellbHas HEOO0XOJAUMOCTh, 0e3 KOTOpPOW HEBO3MOXKHO
OCYILIECTBUTH CTOJIb IIPUBJIEKATEIbHBIC JJISl HUX XUMHUECKHE TPEBPAILlCHUSI.

OTan4uTeIbHON 0c00€HHOCTHIO MPOTrPaMMBbl «XHUMHUS ONIBITHBIM ITyTEM» SIBJSIETCS TO, YTO
JaHHAs TPOrpaMMa MMEET €CTECTBEHHOHAYYHYIO HAMpPaBIEHHOCTh C AJIEMEHTAaMH XYI0>KECTBEHHO-
ACTETUYECKOI HAMpaBICHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPHUUYECKUMHU aCIEKTaMH CTaHOBJICHUS U
pPa3BUTHUS XMMHH, a TaKKE€ Pa3BUBAET MOCPEICTBOM IMPEAMETa XUMHUHU ACTETUYECKOE BOCIPHSITHE
OKPYKaIOILIEr0 MUPA, YTO UTPAET BAXKHYIO POJIb B MOBBIIICHUH BHYTPEHHEH MOTHUBALIMU K OCBOCHHIO
3TOro npeaMeTa 1 (GOpMUPOBAHUHU OOIIEH KYIbTYpbl 00YJarOIIHUXCS.

Anpecar nporpammsl. [Iporpamma opueHTHpOBaHa Ha Bo3pacT oOyuaromuxcs 14-17 mer.
Jns  oOyueHMs NPUHUMAIOTCA BCE JKEJNAIOLIUe, YTO JaeT BO3MOXHOCTb 3aHUMATbCsi C
pa3sHOOOpa3HBIMU KAaTErOPUAMH JETEN: OJJapEHHBIMHU, I€ThbMH U3 TPYIII COLUAIBHOTO PUCKA, TETHbMHU
U3 ceMel ¢ HU3KUM COLIMAlbHO-3KOHOMUYECKUM cTaTycoM, a Taike netu ¢ OB3. Ilpu pa3zpaboTtke
JAHHOM TPOTrpaMMBbl YYHUTBHIBAJIUCh BO3PACTHHIE MCHXOJOTHYECKHE OCOOEHHOCTH JeTel aHHOTO
BO3pacTa, MCUX0(pU3NYecKue OCOOCHHOCTH Pa3BUTUS M OOpa3oBaTeNbHbIE MOTPEOHOCTH JeTel ¢
OB3.

®opma o0y4eHMs — OYHas, AyJUTOPHbIC, BHEAYIUTOPHBIE (IKCKYPCUH, MPAKTHUYECKUE
paboThI), TEOPETUUECKUE U TPAKTUYECKHUE 3aHATHSL.



®opma opranu3anum 3aHsTuil. B nmporpamme 3(h(heKTHBHO COYETAIOTCS MHIUBUIYAIbHBIE,
IPYIIOBBIE M KOJUICKTHUBHBIE (POPMBI pabOTHI.

O0beM M CpOK OCBOEHMSI MPOTrPaMMBbl, pesKUM 3aHATHM. [Ipo10KUTENBHOCTh YyUEOHOTO
roja — 36 y4eOHBIX He/elb, Harpy3ka 2 yaca B Heneno (Bcero 68 gaca B roj). 3aHATHS TPOBOASTCS
C ITOCTOSIHHOM CMEHOM AESTEIbHOCTH.

[Ipoucxomut yrayOiieHHE IMOJTYYEHHBIX 3HAHMWA MO XUMHH C aKIEHTOM Ha IOJyYeHHe
HaBBIKOB CaMOCTOSITEJIBHOW HCCIIEIOBATEIbCKOM padoTel. dopma 3aHATUNH NpeaycMaTpuBacT
COYETAaHHE TEOPETHUYECKOM YaCTH C IMOCIEAYIOUIEH INPAKTHYECKOW IPOBEPKOM M 3aKpEILNICHHEM
MIOJIyYE€HHBIX 3HAaHUHN NYTEM MPOBEACHUSI PAa3IMYHbIX ONBITOB Ha 0a3e XUMUYECKOU JabopaTopuu.

Cpok peanu3zanuu nporpamMmmsl-1 ro.

1.2. lesau 1 32124 MPOrpamMMBbI

Hens mnporpammbl — sBisgercs (OpPMHUpPOBaHHME Yy yyalMXcs TIJIyOOKOTO U
YCTOWYMBOTO HHTEpeca K MHPY BEUIECTB M XHMHUYECKUX MpEBpalLIeHUH, MpuoOpeTeHue
HEOOXOIMMBIX MPAKTUYECKUX YMEHHUHW W HaBBIKOB IO JJAOOPAaTOPHON TEXHHUKE; CO3JaHHe
YCIOBUN AJIi PACKPBITUSL POJIM XMMHMU KaK MHTETPUPYIOIIEH HAayKH €CTECTBEHHOIO LUKJIA,
MMEIOLIEN OrpOMHOE MPUKIIATHOE U BaJI€0JIOrMYeCKOe 3HAaUECHHUE.

3apaum:

Ooyuarwmue:

O JaTh TIPEJCTaBJICHUE 00 OCHOBHBIX TMOHATHUSX HEOPTAaHUYECKOW XUMHUHU —
aToMax, HOHaX U MOJIEKYJaX; O KJIacCU(DUKAITMY HEOPTAaHNIECKUX COSMHEHUIN Ha KUCIIOTHI,
OCHOBAHMS U COJIH;

0 00y4YHTH OCHOBAM MPAKTHYECKOW XUMUH: aHAIN3Y U CHHTE3Y;
0 HAYYUTh TPUHIUIIAM U METOIUKE TIPOBEICHUS UCCIIE0BATEIBLCKOW PadOTHI;
0 00y4nTh paboTe ¢ XMMUYECKUMHU PEaKTUBAMHU W MpHOOpaMu, MPOBEICHUIO

MPOCTENIINX JTa0OPaTOPHBIX OIEpalfii: HarpeB, MEPeroHKa, SKCTpakuus, (pUIbTpoBaHuE,
B3BEUIMBAHUE U T.1.;

0 O3HAKOMHUTh C TMPOUCXOXKJACHUEM U pa3BUTHEM XUMHH, HUCTOpPUEH
MPOUCXOXKACHUSA XUMHUYECKUX CUMBOJIOB, TEPMUHOB, ITOHSTHI;
0 MO3HAKOMHTH CO CTAPUHHBIMH SKCIIEPUMEHTaMU;
0 HAy4YUTh CAMOCTOSITEJIbHO HaMeydaTh 3a/ladyy, CTaBUTh OSKCIEPUMEHT U
OOBSCHSTH €Tr0 pe3yNbTarT.
0 MOATOTOBUTH K U3YYEHHUIO XMMUHU Ha TIOBBIIIEHHOM WU YIIIyOJIEHHOM YpOBHE.
PazBuBaromue:
0 Pa3BUTh HAOIIOAATEIIBHOCTD M UCCIICI0BATEILCKUI HHTEPEC K PUPOTHBIM SBJICHUSM;
0 pa3BUTh y OOyYarOIIMXCS HWHTEpPEeC K TMO3HAHWIO, K MPOBEICHUIO
CaMOCTOSTEIILHBIX UCCIICAOBAHUM;
0 pPa3BUTh AaKKypaTHOCTh, BHUMATENbHOCTb, CTPOTOCTh B COOJIOACHUU
TpeOOBaHUN TEXHUKU 0€30TaCHOCTH;
J BBIPa0OTaTh IEPBOHAYAIbHBIE HABBIKK PA0OTHI CO CHIEMATBLHON TUTEPATyPOK;
J chopMUpOBAaTh U Pa3BUTh MOJIOKHUTEIBHYI0O MOTHBAIMIO K JalbHEHIIEMY
H3YYECHUIO €CTECTBEHHBIX HAYK;
] Pa3BUTH IO3HABATEIBHYIO U TBOPUYECKYIO AKTUBHOCTb;
J Pa3BUTh JCTETUYECKOE BOCIPHUSATHE CTPYKTYPHI, (POPMYT XHUMHUYECKUX

OJICMCHTOB, pE3yJIbTaTa COOCTBEHHO ACATCIIbHOCTU.



BocnurarennHbIe:

O BOCIIUTATh KOJUIEKTUBU3M;
0 BOCIIUTATh [IPaBWJIbHBIH MMOAX0/ K OPraHU3al[Mi CBOErO JOCYTa;
O BOCIIMTaTh YOSKICHHOCTh B II03HABAEMOCTH OKpPYKAIOIIET0 MHpa U

HeO6XOZII/IMOCTI/I 9KOJIOTUYCCKU I'PaMOTHOT'O OTHOIICHHA K CPEAC oOuTaHus.

1.3. Coaepxanue nporpaMmbl
VYueOHbI# miaH (68 yacos)

HaszBaHnue pa3jgeioB U TeM KosnyecTBo yacos DopMbI
n/n Teopus IIIpaKTmca IBcero ATTECTAIIUU
BBenenne B nporpammy |1 1 2 Y cTHBII onpoc
ColecenoBanue ¢ neTbMu. (1 1 2 Y cTHBII ompoc
A BBonHoe 3ansiTHE.
Ipexmer xumun 4 A 8
IlonsTHs: atoM, |1 1 2 XHUMHUYECKUM
A1 MOJIEKYJIA, DJIEMEHT IUKTAHT
dusnueckue u (1 1 2 Pemenue
2 XHUMHYCCKUC SIBIICHUS TPEHUPOBOYHBIX
yTIIpa>KHEHHI
Uucteie  BemectBa | |1 1 2 Pemenue
3 CMECH. Paznenenue TPEHUPOBOYHBIX
cMeceit TIPaXKHEHU N
3aKoH coxpaHeHHs Macchl |1 1 2 Y cTHBII ompoc
4
XuMHYEeCKHE PeaKkunu 2 1 3
[lonsitne o xumuueckom |1 1 2 BrinosHenue
A B3aUMO/ICHCTBUH [IPAKTHYECKUX
BEIIECTB BalaHuI
[Tpunnumne! rpaduyeckoro |1 - 1 Pemenue
2 0TOOpakKeHUS TPECHUPOBOYHBIX
peakui yTIIpa>kHEHU I
CoBpemMeHHoOe 1 1 2 [TectupoBanue
JabopaTopHoe
o0opyoBaHmne
Pabora ¢ razamu 2 3 5
PazButne xumun. OnbiThl (1 - 1 Y cTHBIN ompoc
A JIx. Ipuctim,
K.-B. llleene
Bonopon, «kwucnmopon wu (1 3 A Pemenue
2 aMMUaK PAKTUIECKUX
BagaHui
Hcropusi xumuu. 1 3 al TecTupoBanue
JTanbl B U3yYeHUH Ia30B
U PacCTBOPOB
PaGora ¢ pacrBopamu. {4 5 0
Boaa
IMonstusi:  pactBop wm |l 1 2 Y cTHBIN onpoc
! pacTBOpeHUE




Kpucramnsl 1 Y cTHBIN onpoc
2
IIémoun 1 KUCIOTHI 1 Perienne
3 TPEHUPOBOYHBIX
YIIpaKHEHHUH
Conu 1 Pemenue
4 TPEHUPOBOYHBIX
YIpaKHEHHUH
Xumusi  BOKpYr Hac. [1 Y cTHBIN onpoc
I[Ipa3auuunas xumus
MeTtauibl u ux 3
coeIMHEeHUs
Meranbt 31 ux [1 Y cTHBII ompoc
A COEIMHEHUS — CTOMKHE U
aKTUBHBIC, TBEPABIE W
MSITKHE, IparolieHHbIe
Meransl OCHOBHBIX |1 Pemienue
2 rpymn [TPAKTUYECKUX
Baganui
Meransl moOoYHBIX (1 Pemienue
3 Tpymim MPaKTUYECKUX
Baganui
DJIeKTPOXUMMUS 3
0
lansBanmyeckue 1 Y cTHBII onpoc
0.1 |[»snemeHTsHI
VYerpoiictBo Oatapeitku |1 Y cTHBII ompoc
0.2
Koppo3ust meTasios. 1 Brinosnenue
0.3 [amwura oT KOppO3UN [IPAKTUYECKUX
Baganui
Keneso. CaoiicTBa |1
1 Keseza
OcobGenHoctu xenesa U 1 BrironHeHue
11 COeIMHEHUI JKenesa. TPEHUPOBOYHBIX
Marserusm yTIpaKHEHH I
Peakiun COeIMHEHUH |- Brinosanenue
1.2 |[xene3za. Xumuyeckas [TPAKTHYECKUX
panyra Baganui
Hemeraibl 2
2
Cepa u  dochop —|1 BrinosHeHne
2.1 | TUCIMYHBIE MPECTaBUTEIU [TPaKTUYECKUX
HEMETAJUIOB BaaHui
lamorensr. CxonctBo u (1 [TectupoBa
2.2 | paznuuus HIE
OkuCIUTENHHO- - BrinoiHeH
2.3 BOCCTAaHOBUTEIbHBIE e
peaxiuu B [IpAKTUYEC
ObITY 1 B TabopaTopuu KX

BaJaHun




I'eneTnueckasn CBSI3b |2 1 3
3 HEOPraHu4ecKux
coeIUHEeHU
Msoroo6pasue 1 - 1 Perenue
3.1 | HeopraHMYECKUX TPEHUPOBO
XUMHYECKUX UHBIX
BEIIECTB M peaKInuii yIIpaKHEH
i
Oxcunpl  MetamioB  u (1 1 2 BrimoHeH
3.2 HEMETAJIOB e
paKTHIEC
KX
BaJaHuN
MHorooopa3ue 4 2 6
4 OpPraHuvecKux
coeTUHEHHU M
Mmuoroo6pasue 1 - 1 Y cTHBIIM
4.1 | coepuHeHu# yriepojna OTIPOC
Moromue BemecTBa 1 1 2 BrinoaneH
4.2 e
paKTHYeC
KX
BagaHnu
Kpaxman u rmroko3a 1 1 2 BrimoHeH
4.3 e
IPAKTHIEC
KX
BaJaHui
Opranndeckue BemecTna B (1 - 1 Perienue
4.4 | mpupone TPEHUPOBO
UHBIX
yTIpaXKHEeH
878
AHaIM3 W  OYMCTKA [2 2 al
5 BElLIEeCTB
WNunukatopsl. [lomyuenue (1 1 2 BrimosHeH
5.1 | wu u3yueHue CBOICTB e
[IPAKTHYEC
KX
BagaHui
CrocoObl  oOHapykeHus (1 1 2 BrimoHeH
5.2 KaTHOHOB M aHHMOHOB. e
LIBeTHBIE peaxiuu. paKTHiec
AHan3 cMecH coJeit KX
BaJaHui
Hroro 33 35 68

Copep:xanue kypca (68u.)

Pa3nen 1. BBenenue.

Tema 1.1. CobOecenoBanue ¢ AeTbMH. BBogHOE 3aHATHE.




BrrsicHeHne HCXOJHBIX IPEICTABICHUN O IPEMETE XUMHUH U 00JIaCTH €€ MPUMEHEHUSL.

Texnuka Oe3omacHOCTH. 3HAKOMCTBO C Tpymnmoi. Pacckas o conmepkaHHM NpPOTPaMMBI
nepBoro roja o0y4denus. [IpaBuna moBeaeHus B 1aO0OPATOPHH.

Ilpakmuueckasa yacme. Texnuka 0e30macHOCTH B pabOTe ¢ XMMHUYECKUMH PEAKTUBAMHU,
AIIEKTPONPUOOpaMHU M HarpeBaTeIbHBIMU MIPHOOpAMH.

Paznean 2. Ilpeamer xummuu.

Tema 2.1. I[lonsaTus: aTOM, MOJIEKYJIA, 3JIEMEHT.

[IapocTrepkHeBas MOJAEIb MOJIEKyJbl. BemectBa Bokpyr Hac. Bo3HUKHOBEHHE U pa3BUTHE
TEOPETUYECKUX IpeAcTaBieHuil o BemiecTBe. CTUXUM ApuUCTOTENs U aroMUCTHKa JleMokpuTa.
Pa3BuTHne atToMucTuyeckux npezcrasieHuil B Tpynax P. boitns u Jlx. laneToHa. 3aK0H MOCTOSHCTBA
COCTaBa BEIECTB.

Ilpakmuueckaa uyacmp. 3HAKOMCTBO C KOJUIEKIMEH XuMuyeckux BemecTB. Iloctpoenue
MoJeniell MOJIEKYJ pa3HbIX BEIECTB.

Tema 2.2. @dusuyeckue U XMuMHUYeCKHe SIBJICHUS.

SABnenus pusnueckue u xumudeckue. ['openue ceun. M3zyuenue peakiuu ropeHusl.

Ilpakmuueckaa uwacmo. IlnaBnenne napaduna. M3rotoBrneHue cBedn u3 mapaduHa WiIH
MbLTa. ATXUMUS («30JI0TOM JTOKIb» U TUPHUTHI).

Tema 2.3. Uucrble BemecTBa H CMECH.

[Ipupoausie cmecu — Bo3ayX, HeTh, MUHEpaIbI. M3ydeHne KOJUIeKIHA.

Ilpakmuueckasa yacme. I1paBuna paboTsl ¢ Becamu. B3pemirnBanue, IpuroToBieHUE cMeceit
MeTajula U HeMeTaJla.

Pa3nesnenne cmeceit.

OuncTKa BElIECTB, EPEKPUCTATUIN3ALNS.

Ilpakmuueckas yacmp. ONBITH 110 PA3JICTCHUIO CMECEH.

Tema 2.4. 3aK0oH cOXpaHeHHSI MACCHI.

XuUMHUYEcKasi peakus KaKk OTPAKEHHUE 3aKOHA COXPAHEHUS] MACCHI.

Ilpakmuueckas yacms. |IlpurotoBnenue cmecu Jlemepu.

Pa3znea 3. Xumnueckue peakuuu.

Tema 3.1. [lonsiTMe 0 XMMHYECKOM B3anmMoJeiicTBMU BemlecTB. [[pU3Haku XUMHYECKUX
peakuuii. Habmoenue npu3HaKoB XUMHUYECKOHN peaKIliu.

Tema 3.2. [IpuHuunsl rpadgpuyeckoro orodpakeHusi peakumii. XUMUYECKUE YPaBHEHUS.

Ilpakmuueckaa uacmp. lIpoBeneHue MNPOCTEHIINX OIBITOB, BBISIBICHHE M OINHCAHUE
0COOCHHOCTEH MPOTEKAHUSI PA3TUYHBIX PEAKIUH.

Paspnen 4. CoBpemenHoe J1adopaTopHoe 000py/A0BaHMeE.

[TpunHnHIBl paboThl 000PYIOBAHMS XUMHUYECKON Ta00OpaTOPUU: MAarHUTHBIE MEIIANIKU; BECHI
MEXaHUYECKHUE JIabOpaTOpHbIE, TOPCUOHHBIE, aHATUTUYECKUE; BRITSHXKHOM 1IKad; MyQenbHas nedb.

Ilpakmuueckasn wacme. Vicnons3oBanue o0OpyqOBaHHS IS MPOBEAEHUS JT1a0OPAaTOPHBIX
pabot. PaboTa ¢ nieHTpuyroit, MUKpOCKOIIOM, MarHUTHON MEIIATIKOM.

Paspnen 5. Pabora ¢ razamm.

Tema 5.1. PazeuTne xumun. Onsitel k. Ilpuctian, K.-B. eene.

«JlecHoli ra3» U COCOOBI «yMYUIIEHHUS» BO3/1yXa.

Ilpakmuueckaa uacmep. OnbiTe ¢ CO2 1 O2. TexHuka 6e30nacHOCTH IpHU paboTe ¢ Ta3aMu.

Tema 5.2. Bonopoa, KHCJI0POJ, AMMHAK.

ITonaTHe yncToThl rasa. I'pemyunii ra3. IlnoTHocTs rasa.



Ilpakmuueckaa uacme. [lonrydenue BomopoJa, KuCIOpoJa U ammuaka. M3mepenue
IJIOTHOCTH rasa.

Pa3nen 6. UcTopust xXumun. Iransl B H3y4eHHH ra3oB U PacTBOPOB.

Hctopust TpanchopManu mpeacTaBIeHH YUEHBIX O CTPYKTYpe ra3000pa3HbIX BEIIECTB U
Teopun pactBOpoB. M3ydenue cocraBa Bo3myxa. Otkpeitus [. Pesepdopma, A. JlaByasee u I.
KaBenauma. Pazsutie reopuu ropenus. Onposepkenue Teopuu guiorucrona. Teopun pactsopos C.
Appennyca u Jl. 1. Menneneesa.

Paznen 7. PaGora ¢ pacrBopamu. Boaa.

Tema 7.1. [lonsiTust pacTBOp M pacTBOpPeHMHe.

TBépnbie, xuakue, razooOpasHble pacTBOpbl. HachieHHslli pactBop. HeHachleHHBIH
pactBop. IlepechinienHslii pactBop. PacTBOpUMOCTS.

Ilpakmuueckan yacmsp. IlpUroroBieHure pacTBOPOB U3  HKHUJIKOTO CTEKJIa

«Heopranndeckuii jec — 3aralo4Hbld U IPEKPACHBI».

Tema 7.2. Kpucrauibl.

Kpucrannu3zanus u3 nepechleHHbIX PACTBOPOB.

Ilpakmuueckaa uacmep. BripammBanie MOHOKPHUCTAIIJIOB U3 HACHIIIIEHHOTO PAcTBOPA.

[Tonygaem u pucyeM KpucTauibl pa3HON (OPMBIL.

Tema 7.3. I1[&109HM U KMCJIOTHI.

PactBopbl mienoueld u kucnor. Boma B dusuxe, xumum u Ouonoruu. IlpuponaHbie
OCMOTHYECKHE SIBJICHUSI.

Ilpakmuueckas yacmyp. Y CTpaHeHUE KECTKOCTU BOJbI. DJIEKTPOIUTHI. J(ruccommanus.

Tema 7.4. Coan.

Mmuoroo6pasue coseid. Conu BOKpYT Hac, uX peakuuu. Kpacota XuMHUYeCKUX PEaKITU.

Ilpakmuueckaa wacme. Kprucrannuzanus coyei U3 )KeJIaTUHOBBIX IIEHOK.

Pa3znen 8. Xumus Bokpyr Hac. [IpazaHuuyHass xumus.

[Ipunnume! gecTBUsA heliepBepKOB, XUMHUUYECKUX 3MEH, IPAKOHOB, XJIOMYIIICK.

Ilpakmuueckaa uacmp. XuMuueckrue 3Med U JApakoHbl. DOKYyChl, OCHOBAHHbIE Ha
M3MEHEHNH [IBETA PACTBOPA IPU XUMHUYECKOU peakunn. DeriepBepku. MbLIbHBIE ITy3bIPH, O YEM OHU
MOT'YT pacckKa3aTb?

Pa3nen 9. Mera/iibl M X COeANHEHUS.

Tema 9.1. Mera/uiibl 1 UX COCJUHEHUS — CTOMKHME U AKTHBHBbIE, TBEépPAble U MATKHE,
AparoueHHbIe.

Mertannsl B Tabnuie MenneneeBa. CTpoeHre aToMa Ha IpUMepe aToMa MeTasuia.

Ilpakmuueckaa wacmp. PU3nuecKre 1 XMMUYECKUE CBOMCTBA METAILIOB.

Tema 9.2. Merajiibl 0CHOBHBIX I'PYIIIL

CBoiicTBa, CTpOEHUE aTOMA.

Ilpakmuueckan yacmsp. OnbiThl ¢ Sn u Al

Tema 9.3. MeTa/uibl NOOOYHBIX IPYMIL

Menpb, cepedpo, 30510T0, TUHK. CBOMCTBA, CTPOEHHUE aTOMa.

Ilpakmuueckan uwacms. Kakue wmetannsl ectb B Jyammne HakanuBanus (W, Mo, N).
Jparouennsie Metauibl. Beinenenue Au u Ag. «Kaccues nmypnyp». BeipaniuBanre MOHOKPHUCTAIIIIOB
Cu. «/lepeBbs» Iapanensca u FOnurepa.

Pasnen 10. DnekTpoxumusi.

Tema 10.1. N'asibBaHN4YeCKHE 31€MEHTHI.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

I/ICTOpI/IH OTKPBITHA. Ilousrtue o raapBanuke. CocTaB U IMPUHIUIIBL pa6OTBI TaJIbBAHUYCCKUX
3JIEMEHTOB.

Ilpakmuueckaa uacms. VI3yyenue coctaBa U NpUHIMIA pabOThl Pa3IMYHBIX IEMEHTOB
IINTaHUs.

Tema 10.2. YcrpoiicTBo 0aTapeiiku.

Paznosxenue BopI Ha BOJIOPO M KUCIIOPO/I.

Ilpakmuueckasn yacmsp. OUBITH ¢ OaTapeiikaMu.

Tema 10.3. Koppo3usi MmeTa/iioB. 3ammMTa 0T KOPPO3UH.

[IpuymHBI U OCIEACTBUS KOPPO3UH METAIIJIOB. 3all[UTa OT KOPPO3HUHU.

Ilpakmuueckasa uacmp. OTBITHI TI0 U3YYCHUIO KOPPO3UH METAJIJIOB M 3aIIUTHI OT HEE.

Paznen 11. Kene3o. CBoiicTBa :KeJie3a.

Tema 11.1. OcoGeHHOCTH Kejie3a U coeTMHEeHUI xee3a. MarneTtusm.

Kenesnsiii Bek. JKene3o Bokpyr Hac. CTeneHn oKucieHus xene3a. [loHsTiue maruerusma.

Ilpakmuueckaa uacmep. KauecTBeHHBIE peakiMM Ha HWOHBI kene3a. [lomyuenue
nupodopHoro xenesza. OnbIThl, JEMOHCTPUPYIOLUE MAaTHETU3M.

Tema 11.2. Peakuuu coenrHeHni xese3a. XuMu4yecKasi paayra.

Oco0eHHOCTH COeMHEHUH Kelle3a U UX PEaKIUH.

Ilpakmuueckasa uacmp. ONBITHI IO TIOJIYYSHUIO Pa3HOIIBETHBIX COSAMHEHUH JKele3a.

XuMuyeckas pagyra U XUMHU4ecKuil cBeTodop.

Paznea 12. Hemerasuibl.

Tema 12.1. Cepa u ¢pocdop — THUNIHYHBIE NIPEACTABUTEIN HEMETALIOB.

Coenunenus S u P. Xumudeckue cBoicTBa coequHeHuid S u P. AmoTpomnusi.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA COeAMHEHUH cephl U (hocdopa.

Ilpakmuueckasa uacmeo. OeiiepBepkr  Kak MpUMep TUMMUYHON  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIILHON PEAKLINH.

Tema 12.2. I'anorennl. CxoacTBa U pasjin4ius.

Hcropust OTKpBITHS HEKOTOPBIX TJION€HOB. ["ajloreHsl — onacHble U oJsie3Hble. YeM maxHer
Mope? 3aueM opraHusmy rnonu?

Ilpakmuueckaa uacmp. ONBITHI 110 OJIYYCHHUIO TAJIOTEHOB.

Tema 12.3. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PpeakuMu B ObITY H B
aadoparopuu. OBP.

Ilpakmuueckaa uacmyp. BoiBeieHHE MIATEH U MOJTYyYEHUE KPACOK. XMUMHUECKHUE BYJIKAHBI.

Paznea 13. 'eneTnueckasi CBA3b HEOPraHUYECKUX COETUHEHUI.

Tema 13.1. MHoOroo0pa3ue HeOpraHM4eCKMX XUMHYECKNX BelIECTB U PeaKIuid.

Kosnbua JInzeranra.

Ilpakmuueckaa wacmpo. IIpoBeieHrEe CIIOKHON LIETHM XUMUYECKUX PEAKIUN 715 TOJTydeHUS
Kouien] JInzeranra.

Tema 13.2. Okcuabl MeTANIOB U HEMETAJLJIOB.

Heoprannueckuii cuntes. ['eHeTueckas CBsA3b HEOPraHUYECKUX COCTUHEHUI.

Ilpakmuueckaa wacms. [lonydenne u CBOIICTBA OKCUIOB.

Pa3nen 14. MHoroo6pa3ne opraHn4ecKuX COeJHHEHHUIA.

Tema 14.1. MHoroo0pa3ue coeMHeHHUil yriaepoaa.

Hedts, Hedrsanbie mnéuku. Paspymenue mnénok. IloBepxHocTHOe HaTspkeHHe. Bompochl
3arpsi3HEHUS] OKPYXKAIOLEn Cpebl.

Ilpakmuueckasn wacmp. OnpeneneHrue TraJoreHoNpOU3BOIHBIX.



I'openne caxapa. [IpoaykTel nuTaHus.

Tema 14.2. Morwomue BemecTsa.

Mpeiia. CuHTETHYECKHE MOIOIIIKME BELIECTBA.

Ilpakmuueckasa paéoma. V13rotoBiieHrne MbLIa.

Tema 14.3. Kpaxmau u riirokosa.

Crpoenue, cocraB, wucnonb3oBanue. L[BetHele peakuuu. OrnpeneneHue IUIIOKO3BL.
Cepebpenue.

Ilpakmuueckasa yacmp. KauecTBeHHbIE PEAKIIMM HA KpaxXMaJl U IJIIOKO3Y.

Tema 14.4. Opranuyeckue BeulecTBa B Npupoje.

benkw, JKUPEL, YIJIEBOJIBL, (bepMeHTHI, TOPMOHBI, BUTaMUHBI
U TPOIYKTHI HX IPEBPALLECHUN.

Ilpakmuueckas wacmep. ITpocTbi€ ONBITH C OPraHUYECKUMH BEIIECTBAMU.

Paszpnen 15. Ananus U ouncTKA.

WNuaukaTopsl U3 NpupoaHbIX MaTepranoB. CrocoObl pa3IndyeHust CoJIeH.

Ilpakmuueckasn yacmp. [IpuroToBiieHne MHIUKATOPOB W3 MPUPOTHOTO CHIPHSL.

Xpomarorpadus U 3KCTpakiusi. AHAJIU3 CMECH COJIeH.

1.4. Iliianupyembie pe3yJibTaThl

IIporpamMma oOecneunBaeT JOCTH:KEHHE  CJIeAYIOUIUX Pe3yJbTATOB OCBOCHHH
NMPOrpaMMbl J0MOJHUTEJIbHOI0 00pa30BaHusA:

JInyHOCTHBIE:

[ chopMHpPOBAaHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U
CrOCOOHOCTH, 00YJaIOIINUXCS K CAMOPA3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE MOTHBAIIMH K
00Yy4YEeHHIO M TIO3HAHUIO, BEIOOPY JabHEHIIIEro 00pa3oBaHus Ha 0a3e OPUCHTUPOBKH B MUPE
npodeccuit W Tpo(ECCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOCHHIO
WHIUBUAYaJIbHONH 00pa3oBaTelbHON TPAEKTOPUU C YYETOM YCTOMUMBBHIX MO3HABATENIbHBIX
HUHTEPECOB;

[ copMHpPOBAaHHOCTh  IIEIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN NMPAKTHUKHU;

[J chopMHpPOBAaHHOCTh KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOLICHUH U
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTaplUIMMU W MIAAIIMMHU, B 00pa3oBaTeIbHOM,
OOIIECTBEHHO TMOJIE3HOM, yueOHO- HCCIeIoBaTeNbCKOM, TBOPYECKOW W APYrHUX BHIAX
NeSITeNIbHOCTH;

[J yMeHHe SICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIU B YCTHOW U NMHCbMEHHOM
pedn, MOHUMAaTh CMBICI MOCTABIEHHOW 3a7aud, BBICTPAaWBATh apTyMEHTAILIUIO, MPUBOAMTH
MIPUMEPBI U KOHTPIPUMEPBI;

[J mpeacTaBlIeHHE O XUMUYECKOW Hayke Kak cepe ueloBEeUeCKOl NesTeTbHOCTH,
00 sTamax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHSI LIUBUIIN3AIINN;

[J KpUTHUYHOCTH MBIIIVICHUS, YMEHHUE pacClo3HaBaTh JIOTMYECKU HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIMYATH TUIIOTE3y OT (PaKTa;

[J KpeaTMBHOCTb MBIILICHUSI, WHHUIMATHBA, HAXOJYUBOCTb, AKTHUBHOCTH IMIPH
pEIIeHUN SKCIIEPUMEHTAIbHBIX U PACUETHBIX 3a/1ay;

[ ymeHue KOHTPOJHUPOBATh mporecc u pe3ynbTaT y4eOHO
HCCIIeIOBATENIbCKOM IeATETHbHOCTH;

[J crmocoOHOCTh K AMOIMOHAIBHOMY BOCIIPHUSTUIO XMMHUYECKHX OOBEKTOB, 3a7ad,
peLIeHul, pacCyKACHU.



MertanpeamMeTHble:

0 YMCHUC CaMOCTOATCIIbHO IJIAHUPOBATH aJIbTCPHATUBHLBIC ITYTH JOCTUIKCHUA Heﬂeﬁ,
OCO3HAaHHO BbIOMpaTh Hambosiee ASPQPEKTHBHBIE CHOCOOBI  PEHICHUS YYEOHBIX H
II03HAaBaTCJIbHBIX 3a1a4,

[ yMeHHUEe OCYHIECTBIIATh KOHTPOJIb 110 PE3YJIbTATy U MO croco0y AeHCTBUS Ha YPOBHE
IMPOMU3BOJIBHOI'O BHUMAHUA U BHOCUTDH HGO6XO[[I/IMI)I€ KOPPCKTHUBLI;

U YMCHUC AaACKBATHO OLCHUBATL IMPABHUJIIBHOCTH HJIU OIIMOOYHOCTh BBIMIOJIHEHUSA
yaeOHOM 3a/1a4M, € 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BOBMOXHOCTH €€ PEIICHUS;

[J oco3HaHHOE BJIAACHUEC JIOTUYCCKUMUN HeﬁCTBHﬂMH OIpECACIICHUSA HOH?[THfI,
000011IeHNs, YCTAHOBJIGHUSI aHAJIOTWH, KiaccUu(PHUKalMd Ha OCHOBE CaMOCTOSITEIHHOTO
BBIOOpPA OCHOBAHUM U KPUTEPHUEB, YCTAHOBIIEHHUS POJIOBHUIOBBIX CBS3EH;

U YMCHHE YCTaHABJIMBATh NPUYMHHO-CICACTBCHHLIC CBA3H, CTPOUTH JIOTMYCCKOC
paccyxJieHrue, yMo3akitoueHue (MHIYKTUBHOE, JCTYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

U YMCHHUE CO34aBaTb, MNPUMCHATL U npeo6pa303},13aTL 3HAKOBO-CUMBOJIMYCCKUEC
CpeacTtBa, MOACIIN U CXEMBI IJId PECIICHUA y‘—Ie6HI)IX 1 IO3HABATCJIBbHBIX 3aJ1a4,

[] yMeHHE OpraHU30BbIBaTh YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JESITENILHOCTD C
VUUTEIeM ¥ CBEPCTHHKAMU: OTPEACIATh IEH, paclpeaeicHne QYHKIHA €W POJIeH
YYaCTHUKOB, B3aWMOJICHCTBHE M OOIIME CHOCOOBI paboThl, yMEHHE paboTaTh B TPYIIIE:
HaXOJHUTh OOIee pelieHNue U pa3pemarh KOHMIUKTE Ha OCHOBE COTJIACOBAHUS TO3HMIIUNA H
yuéTa MHTEpECOB; clylmaTh MapTHEpa; GOpMyIHpoBaTh, apryMEHTHUPOBAaTh M OTCTaUBATh
CBOE MHEHHE;

[J chopMUPOBAHHOCTh Y4YeOHOW U OOIIENOIH30BATEILCKOM KOMIIETEHTHOCTH B
00JlaCTH  HWCIIOJIB30BaHUA  WH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX  TexHoJorwid (MKT-
KOMIIETEHTHOCTH);

[ mepBoHauajgbHble NpPEACTaBICHUS OO0 HAECSIX U O MeToJaX XHUMHUHU Kak 00
YHHUBEPCAJIbLHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJICIIMPOBAHHUS SIBIICHUI U IPOIIECCOB;

[ ymMmeHHUEe BUIETh XUMUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYyalluu B APYTUX
JTUCHMILTMHAX, B OKPYXKAIOIEH KU3HU;

[ yMeHHE HAXOJUTh B Pa3IMYHBIX UCTOYHUKAX MH(OPMAINIO, HEOOXOTUMYIO IS
pelIeHNUs XUMHUYECKUX MpoOjeM, U MpeICTaBisATh €€ B MOHATHON (opme; NMpUHUMATh
pellIeHre B YCIOBUSIX HEMOJIHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHOU MH(OpPMALINK;

[ ymMeHHE MOHMMATh M MCIOJIb30BaTh XUMHUYECKUE CPEACTBA HATIIATHOCTU (MOJEIH,
YepTeXkH, CXeMbI U JIP.) JUIA UILUTIOCTPAIUH, HHTEPIIPETAIIMH, apTyMEHTAIUH;

[J yMeHUE BBIIBUTATh TUIOTE3bl MNPHU pELICHHMH YUeOHBIX 3aJad U TOHUMATh
HEO0OXO0IMMOCTh UX MPOBEPKH;

[ yMeHUE MPUMEHATh UHAYKTUBHBIE U IEAYKTUBHBIE CTIOCOOBI pacCyXACHU, BUJIETh
pa3nIMyYHbIE CTpATETUH PEIICHHs 3a/1a4;

(] IOHMMaHue CYIIIHOCTH aTOPUTMHUUYECKUX MPEANUCAaHUN U YMEHHE eHCTBOBATH B
COOTBETCTBUU C MPEATIOKEHHBIM aITOPUTMOM;

[] yMEHUE CaMOCTOSITENTbHO CTaBUTh II€NH, BHIOMPATh U CO3AaBaTh aJITOPUTMBI IS
pelieHns y4eOHBIX XUMHUYECKUX MPoOIieM;

[ yMeHUE TUTaHUPOBATh U OCYIIECTBIATh JESTEIILHOCTh, HAPABICHHYIO HA PEIICHUE
3aJ1a4 UCCIEeI0BATENBCKOTO XapaKTepa.

IIpeamerHbIe:



[ ymeHue paboTaTh C XHMHUYECKUM TEKCTOM (CTPYKTYpUPOBAHHUE, H3BICUCHUE
HeoOxomuMoi uH(pOpMAaIMK), TOYHO M TPaMOTHO BBIPAXKATh CBOM MBICIIM B YCTHOW U
MUCbMEHHOW  peuM, TMPUMEHsS  XUMHYECKYI0  TEPMHHOJOTHUIO U CHUMBOJIUKY,
WCIIO0JIb30BATh paziu4HbIC SI3BIKU XUMUU  (CIIOBECHBIH, CHUMBOJIMYECKHUH,
rpaduueckuii), 0OOCHOBBIBATH CYXKJCHHUS, NPOBOJAHUTH KIacCH(PHKAINIO, JOKa3hIBATh
XUMUYECKUE YTBEPKICHUS;

[J BmajeHue 0a30BBIM TOHSITUWHBIM alllapaToM: HWMETh MPEJACTaBICHUE O
XUMUYECKOM  JJIEMEHTE,  BJIAJICHUE  CHUMBOJBHBIM  SI3BIKOM  XHMHUH,  3HAHHE
XUMHYECKUX (HOPMYIT;

[J yMEHHE BBINOJHATh pacyeTHBIC MpeoOpazoBaHust (GOpMys, MPUMEHITh UX IS
pemeHuss y4eOHBIX XMMHYECKHMX 3a7a4 M 3aja4, BO3HHUKAIOIIUX B  CMEXKHBIX
y4eOHBIX MpeMETaX;

[J yMEHHE TOJIb30BATHCA XUMUUYECKUMHU (HOPMYIaMU U CAMOCTOSITEIBHO COCTaBIIATH
(dhopMysIBl 3aBHCHMOCTEM MEXIy BEIUYMHAMU Ha OCHOBE OOOOIIEHHS YaCTHBIX CIIydacB
Y DKCTIEPUMEHTA;

[J yMEeHHE pemiaTh 3a/Jayd M0 ypaBHEHHsIM U (opmyniaM, NMPUMEHSTH TMOJy4eHHBIE
YMEHUS JUISl PeIICHUs 33729 U3 XUMHH, CMEKHBIX MTPEMETOB, TPAKTHUKH;

[J oBiaicHHE CUCTEMOM (PYHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI36IKOM U
CUMBOJIMKOW, YMEHUE CTPOUTH TpaUKN 3aBUCUMOCTH BEJIMYWH, OMUCHIBATH UX CBOMCTBA,
WCIIOJIh30BaTh (DYHKIIMOHATLHO-TpadUUecKre MPEJACTABICHHS I ONMUCAHMUS W aHaIM3a
XUMHUYECKUX 3a71a4 U peabHbIX 3aBUCUMOCTEN;

[J oBJaJICHHE OCHOBHBIMHU CIIOCOOAMU MPEACTABIICHHS M aHAIN3a CTATUCTHYCCKUX
JAHHBIX; YMEHUE TTPOTHO3UPOBATH OTKPHITHE HOBBIX BEIECTB;

(] yMEHHE TPUMEHATHb M3YUYCHHBIC TOHATHS, PE3yJIbTAaThl U METOJIbI MPH PEIICHUH
3a/lad W3 PAa3IMYHBIX Ppa3AesioB Kypca, B TOM YHCIE 3aJa4, HE CBOJAIIUXCSI K
HETIOCPEACTBEHHOMY TPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

Pa3znen 2. Komniieke opraHu3anoOHHO-TeIaroru4ecKnx ycjaoBuii

2.1. ®opmbI aTTECTALIMH

- (hopMBbI OTCJIEKUBAHUS U (PUKCALMH Pe3yJIbTATOB:

B mpomecce oOyueHus OCymIECTBIACTCS KOHTPOJb 3a YPOBHEM 3HAHUH W YMEHUH
oOyuaronuxcs. 3HaHUSI U yMEHHUS TPOBEPSIIOTCS TOCPEACTBOM BBINIOJHEHUS OOy4YaIOUUMUCS
MPaKTUYECKHX paboT B  XUMUYECKOW  jJabopaTopuu, TIOJTOTOBKH  CaMOCTOSITEIIBHBIX
UCCIIEIOBATENIbCKUX paboOT. YPOBEHb YCBOEHHUS MPOTPAMMHOIO MaTepuana OIMpeAemnseTcs Io
pe3ynbTaTaM BBITIOJIHEHUS MPakTH4YecKuX padoT. C KakapIM peOeHKOM oTpabdaThIBatOTCs Haubosee
CIIOXHBIE AKCIHEPUMEHTHI, 37€Ch HEOOXOIMMO BHUMATENbHOE, YyTKOe U J00poe OTHOIIEHHE K
Kaxxaomy. Beioupaercs nuddepeHrpoBaHHbIi TOAX01 K 00ydaroemMycs, Bce yAauu MOOIIPSIOTCS,
BCE HEAOYEThl TAKTUYHO M MATKO HCHpPaBIsoTCa. KOHTpOIMpyeTcss KauecTBO BBINOJHEHUS
MPAKTUYECKUX paboT O BCEM pa3zenaMm.

B Tteuenue yweOHOro roja oOywaromipiecs y4aCTBYIOT B XHMHYECKHX OJMMIIMAAAX H
KOH(EpEeHIHIX.

dopmamu MMoABEIEHUSI UTOTOB PAOOTHI MOTYT OBITh: OTKPBITHIE 3aHATHS, TBOPUYECKAs 3aIUTa,
CaMOOIIEHKa, KOJIJIEKTUBHOE 00CYKIEHUE U JIp.

HroroBast oleHKa OCyIIecTBIseTCs B (popMe JEMOHCTpALUU JTy4IIUX paboT Ha 3aHATHIX
Kpy)KKa Tepea OAHOKIACCHHUKaMu M poautTensimu. Jlydmime paboThl OTMEYAroTCs TpaMOTaMH,
JTUIIIOMaMHU, MOJapKaMu.

- (hopMBbI NIpeIbABJICHUS U IEMOHCTPALIUMHU Pe3y/1bTATOB:



[] BXOAHOH KOHTpOJIb — TPOBOAMUTCS B Hayayie OOYYEHHUs, OINpENessieT YpPOBEHb
3HaHMi pebeHka (cobeceoBaHNe C 00YJIAIONIUMHICS B HaYalle TO/a);
[ TeKymuid KOHTPOJb — TMPOBOJUTCS HAa KaXJIOM 3aHITHH: aKIECHTUPOBAHUE

BHHMMAaHUs, IPOCMOTp padoT;

[J MPOMEXYTOYHBIN KOHTPOJIb — MPOBOJAMTCS 110 OKOHYAHUU WU3YUEHHUS OTICITBHBIX

TEM: JUJIAKTUYCCKUE UTPBI, TECTOBBIC 3a/I1aHNSI, BUKTOPUHBI.

(] UTOTOBBIN KOHTPOJIb — IMPOBOJUTCS B KOHIIE YU€OHOTO roJa, ONpEIeIseT ypOBEHb

OCBOEHHS TTPOrpaMMBbI (3alllUTa UCCIEA0BATEIIbCKON paboThl, COOECEI0BaHNE B KOHIIE TOa).

B mporpamme ucnosb3yercs ruOkasi peHTHHIOBasi CUCTEMa OLIEHKH JIOCTHKEHUH
00y4aromuXxcst O OTPEIETCHHBIM KPUTEPHSIM:
- BBITIOJTHEHHE OTIPE/ICTIEHHOTO KOJIMYECTBA MPAKTUIECKUX paboT, KOTIa Kakaast

MpaKkTUYecKas padoTa OLIEHUBACTCS OPEICIIEHHBIM KOJMYECTBOM OaJIIOB;

- TMIOJIBEICHUE UTOTOB B KOHIIE KAXKIOTO MOJIYTOIus (STHBAph, Maii);
- crCTeMa HarpakXJIeHHUs U MOOMIPEHHs 00yJaroIuXCs, JIydIlne 00yJaroninecs,

HaOpaBiIue HanboJIblIee KOJMYECTBO OAJUIOB, HArpa)KJar0TCsl TPaMOTaMHU U MPU3aMH;

- OpraHu3ainusi KOHTPOJISI 3HAHWH MPOUCXOJUT Ha OCHOBE camopediexcuu
00ydJaromerocs.

Pednekcust moMoraeT onpenenuTh CTENEeHb JOCTKECHUS TIOCTABICHHOHN 1ENH, TPHYUHBI HX
TOCTIKEHUS MM HA000POT, IEHCTBEHHOCTh T€X WIIM UHBIX CIIOCOOOB U METOJIOB, a TAK)KE TIPOBECTH
CaMOOIICHKY.

2.2. OueHoYHbIe MaTePHAJIbI

[Ipu OIICHUBAHWU  y4EOHBIX  JIOCTHIXKEHWW  ydJalluxcs IO IOIIOJTHUTEILHOU
o0meoOpa3oBaTeibHOM ~ OOIIepa3BuBaroieli  mporpaMMme  «XWMHUS ~ OMBITHBIM  ITyTEM»»
HCIOJIb3YIOTCSI:

[J  JlmarHocTuka YCBOGHHs MaTepuaja, B mpoiiecce oOydeHus mo oOmeoOpa3oBaTelbHOM
oOuiepa3BuBarolieil mporpamMme « XUMHUS ONBITHBIM ITyTEM».

[J  MunuBunyanbHasi KapTa yyeTa pe3y/bTaTOB HHTEIUICKTYalbHBIX CIIOCOOHOCTEH.

) MudopmanronHas kapra yuera pe3ylbTaToB O0yJarOMIMXCs Y4acTUs B MEPOIPUATUIX
Pa3HOTo ypOBHSI.

OneHouHble MaTepualbl MPOrpaMMbl pa3pabOTaHbl C y4eTOM TpeOOBaHHM K CTapTOBOMY
YPOBHIO OCBOCHHUS y4eOHOTO MaTepuaa.

O:xunnaemble pe3yabTaThbl:

0 MOJIy4aT MPEACTaBIEHUE O CTPOEHUM aTOMa, MOHAX U MOJIEKYJaX, O KIacCU(pHUKALUU
HEOPraHMYeCKUX COCTMHEHUHN Ha KUCIOThI, OCHOBAHMS U COJIM, 00 aHaINU3€ U CHHTE3E;

0 npuoOpeTyT OCHOBHBIE HAaBBIKM IPAKTUYECKOM paboTel B Jabopatopuu, OyayT
BBITNOJIHATE IpocTeiIne 1ab0paTOpHbIE ONEPALUH;

0 MIPOSIBAT MHTEPEC K COBPEMEHHBIM IIpo0OIeMaM XUMHUH U K UCCIIE0BATENIbCKOM padoTe
B 9TOM HayyHOU 00IacTH;

0 c(OPMHPYIOT MPEACTABIECHUE O KPACOTE XMMUUYECKOTIO SKCIIEPUMEHTA;

0 Pa30BbIOT YYBCTBO OTBETCTBEHHOCTH IIPHU BBINIOJHEHUN XMMUYECKOTO SKCIIEPUMEHTA

0 CHCTEMaTH3UPYIOT CBOM 3HaHMS B 00JIACTH XUMMHU, CO3AaTyT HEOOX0auMyto 0a3y Juis
nepexo/a K yriyoJa€HHOMY U3yYEHHIO OT/IENIbHBIX pa3/ieloB XUMUH;

0 OynyT YMETb CaMOCTOSTEIIBHO IIPOBOJUTH DKCIEPUMEHTBI U BECTH

HCCIIEI0BATENLCKYI0 padoTy B 1abopaTopuy;



0] OCO3HAKT CAWMHCTBO MATCPUAJIBHOIO MHpPAa Ha OCHOBC XHMMHUYCCKOTO IIOAXOJa K
CTPOCHHIO BCIICCTBA,

0] OCBOAT 3KOJIOTHUYCCKUC ACIICKThI BJIMAHNUA XUMHUH HAa IIOBCCAHCBHYIO JXU3Hb,

0 nproOpeTyT MOTHUBAIMIO HA JajbHEHIIIee N3yUYeHHE ECTECTBEHHBIX HAYK;

0 Hay4arcsi CaMOCTOSITENIbHO paboTaTh CO CleUalbHON XUMUYECKOH JINTEpaTypoii;
0 Hpno6peTyT HAaBBIKU IIOAT'OTOBKH AOKJIAA0B U BI)ICTYHJIGHI/If/'I Ha KOH(l)CpCHIII/IﬂX.

Kputepuu ypoBHs ocBoeHusi y4eOHOT0 MaTepuaja:

. - BBICOKHI YPOBeHb — OOy4aroni1ii 0CBOMJI IPAKTUUYECKU Bech 00bEM 3HaHuid 100-
79%, peryCMOTPEHHBIX IPOTPAMMOM 32 KOHKPETHBIN TIEPHO/T;

. - CpeaHHNii yPOBEHb — Y 00yJarommx 00bEM YCBOCHHBIX 3HaHMIA cocTaBisieT 80-50%;

. - HU3KUI ypoBeHb — oOywaronuiics oBiaaen MmeHee yeM 50% oO0bEma 3HAHUH,

MIPEAYCMOTPEHHBIX ITPOTrPaMMOIA.

2.3. YcaoBus peajimzalu NporpaMmmsbl

MarepuajibHO-TeXHHYecKHe ycaoBuA. i1 dPekTuBHON peanu3anui  MPOrpaMMbl
Heo0Xo/IMMa MaTepHalbHO-TEXHHYEeCKast 0a3a:

1. VuyeOnbiii kaOuHeT, cooTBeTcTByIOIMIH TpeboBanusm: -CanlluH 2.4.4.3172-14
«CaHUTapHO-AMHUIEMHOJIOTHUECKIE TPEOOBAaHUS K YCTPOWCTBY, COICP)KAHUIO W OpPraHU3aIUH
pexuma paboThl 00pa30BaTENbHBIX OpraHM3alUi JIOMOJHUTENILHOTO 00pa3oBaHUS JETeiD»
(temmepatypa 18-21 rpamyc Llenbcus; BIakHOCTH Bo3ayxa B mpeaenax 40-60 %, meGensb,
COOTBETCTBYIOIIAs BO3PACTHBIM 0COOCHHOCTSIM netet 14-17 mer); st peanuzanuu mporpaMMbl

=

ObopypoBaHWe U maTepuansi:

=

KOMNbIOTEP;

=

MeananpoeKkTop.

=

CTaHAAPTHbIV HABOP XMMUYECKUX PEaKTUBOB (KMCNOTbI, WENOYM, OKCUAbI, CONN);

=

n3MepuTesbHble NPUGOPBI;

=

CTeKkNAHHaA u ¢papdoposana nocyna;

=

METaNIN4YeCKkmne WTaTuBsbl;

=

HarpeBaTe/ibHble NPUbopbI;

=

BECbl;

=

MUKPOCKOM.
B kauecTBe JMIAKTHYECKMX MATEPUATIOB HCIOJB3YIOTCS HATJISHBIC MOCOOUWs: Talbiuiia
pacTBOpUMOCTH ¥ Tiepuouueckas Tadmuna /1. V. MenaeneeBa; KOJUICKIIUU TIOJIE3HBIX UCKOTTAEMbIX,
nouB, He(TH, IIKaIa TBEPAOCTH U T.II.

B kauecTBe METOIMUECKUX MATEPHATIOB MPUMCHSIOTCS Pa3lIMYHbIC MyOJIUKAIMU 10 XUMUHU
(cm. Chomcok JuUTEepaTyphl), METOJUYECKHX pa3pabOTOK M IJAaHOB KOHCIEKTOB 3aHATHUH;
METOIUYECKUX YKa3aHUH U PeKOMEHIAINH K MPAKTUIECKUM 3aHSATHSIM.

HNudpopmannonHoe odecreyeHne: METOANYECKHE Pa3pabOTKU 1O BCEM TeMaM, CLIEHapuu
MIPOBEACHUS MEPOTIPUSTUN, MHTEPHET-UCTOUYHUKH, CXEMBbI, OTIPOCHBIE M TEXHOJOTHYECKUE KaPTHI.

KanpoBoe o0ecneuenne. J[oMoMHUTENBHYIO 0O0IIE00pa30BaTEIbHYIO 0O0IIEpa3BUBAIOIIYIO
MporpaMMmy « XUMHUs OTIBITHBIM ITyTEM» peann3yeT YUuTelb XUMUH.

2.4. Meroanueckne MaTepHaJibl

Mertoauka o0ydeHus IpearnoiaraeT JOCTYIHOCTh M3jaraeMoil HHGOpMaluu A BO3pacTa
oOyyJaromuxcs, 4To JOCTHraeTcs 3a CY€T HArJSIIHOCTU M HEepa3pbIBHOW CBSI3U C MPAKTUYECKUMHU
3aHATUAMHU. DOPMBI 3aHATHI ONPEEIIAIOTCS HAIIPABICHHOCTSIMU IIPOTPAaMMBI U €€ 0COOEHHOCTSIMU.



[Tporpamma BKIIIOYAeT KaK TEOPETHUYECKHE U MPAKTUYECKHE 3aHATHS B y4eOHBIX KaOMHETaX, TaK U
9KCKYPCHUOHHBIE BbIXO/bl HA TEPPUTOPUIO YUPEXKICHUSI U CBOCH MECTHOCTH.

®opmbl  opraHmsanum y4deOHoro 3aHsatus. [logaua TeopeTHueckoro marepuaia
ocyliecTBIsieTcs B (popMe MpoBEICHUST TPAIUIIMOHHBIX ¥ KOMOMHHPOBAHHBIX 3aHSATHH, JICKIHH C
OJIHOBPEMEHHBIM IIOKa30M WJUIFOCTPALMM, BHUAECOMATEPHUANIOB, NMPE3EHTALMMI, IEMOHCTPALMOHHBIX
onbITOB. [lo1aua MpakTHYECKOro MaTepralia OCyIeCTBIIETCS B (hOpMe MHANBHYATBHO -TPYIIIOBBIX
CaMOCTOSITENIbHBIX PA0OT, MPAKTUUYECKUX 3aHATUH.

JInsg  nmocTmkeHus Lend M 3aJad  [IporpaMMBbl  IIPENyCMAaTPHUBAKOTCS COBPEMEHHBIC
NeAarornyeckue 1 MHPpOpMaoHHbIE TeXHOJIOTHH !

. UTPOBBIE TEXHOJIOTHH;

. MIPOEKTHAsl TEXHOJIOTHS;

. TEXHOJIOTHSI MPOOJIEMHOI0 00yUeHUSs;

. 3I0pOBBhECOEpEraronue TeXHOJOT UM,

. HUKT-texuonorumu;

. TEXHOJIOTHSI Pa3BUTUSI KPUTUYECKOTO MBIIIIJICHHUS,
. TEXHOJIOTHSI pa3BUBAIOIIETO 00Y4EHUS;

. IPYIIOBbIE TEXHOJIOTUH;

. TEXHOJIOTHH YpPOBHEBOH nuddepeHmanmm.

B mnepuon oOyueHuss ans mpoBeaeHHs 00pa30BaTeNbHOW JESITENBHOCTH HCIOJIB3YHOTCS
CIIEAYIOIIHE METO/BI:

- 0OBSCHUTEIIPHO-UJUTFOCTPATUBHBIA (00s3aTeNIbHAsl TEOpeTHYecKash 4acTh, paboTa ¢
WUTIOCTPATUBHBIMU MaTepUajaMH, COCTaBJIEHNE MPAKTUYECKUX 3a/IaHuM);

- MpoOIEMHBIN (mpoGyieMHOE H3JIOKEHUE MaTephayia MpPU H3YYCHHH BOIPOCOB
9KOJIOTMH, HAYYHOU STUKH, IIPU aHAJIN3€ MEPCIIEKTUBHBIX HAMIPABICHUN Pa3BUTHS HAYKH);

—  TMpaKTHYECKHil (00s3aTeNbHbIE TPAKTHYECKUE PAOOTHI Ha KAXKJIOM 3aHSITHH);

—  JeSATEeNbHOCTHBIN (BBEICHME WHIUBUAYAIbHBIX 33JJaHUA U CaMOCTOSITENIbHOM
paboThI ¢ TUTEpPaTYpOH, yuacTue oOydaromuxcs B KOHPEPEeHIUAX U IKCKYPCHUSX).

Metoanyeckue u THIAKTHYECKHE MATEPHAJIbI:

- METOAMYECKUE Pa3pabOTKH 110 TEMaM;

- HaJIM4YKe HarJIJHOrO MaTepHana;

- HaJIM4YKe JeMOHCTPAIIMOHHOTO MaTepHarna;

- BUACO(MIBMBI;

- pa3aTOYHBINA MaTepua;

- “TH(QOPMAIMOHHBIE KAPTOUKH.

- IUJAKTUYECKUE KApTOUKH;
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becena, Ilonsatus: atom, VyeOHbIi XUMHYECKUH
Mpe3eHTalus MOJIeKyJa, KaOMHET JTUKTaHT
3JIEMEHT.
IIpakTrueckas IlonsTus: aToM, VYueOHbIN IIpakTHuecko
pabora MOJIeKyJa, KaOMHET € 33JaH1e
3JIEMEHT.
Teoperndecko ®dusnueckue u Y4eOHsblit TectupoBanu
€ 3aHATHE, XUMHYECKUE KaOuuer e
Mpe3eHTaIus, SIBIICHUSL.
JIEMOHCTPAINO
HHBIE OIBITHI
IIpakTrueckas ®dusnueckue u YueOHbIN IIpakTHuecko
pabota XUMHYECKUE KaOMHeT € 33J]aH1e
SIBJICHUSI.
Teopernyecko UYucrele BemecTBa | YueOHBIH Tpenuposou
€ 3aHATHE, 1 CMECH. KaOuuer HbIE
Mpe3eHTaIus Pa3znenenue YIpaKHEHUS
cMeceil.
IIpakTnueckas YucTsle BeniecTra YueOHbIl IIpakTnuecko
pabora 1 CMECH. KabuHeT € 3aJlaHne
Paznenenune
cMeceil.
Teopernuecko 3akoH YueOHbIN Ompoc
€ 3aHATHE, COXpaHEHUs KaOuHeT
Ipe3eHTaLNs MacChl
IIpakTrdaeckas 3akoH YueOHbIi TperupoBou
pabora COXpaHECHUS KaOuHET HEIE
MacChl yIpa>KHEHUs
Teopetuuecko Tlousitue o YueOHbIi TpenupoBou
€ 3aHATHe, XUMHUYECKOM KaOHHET HBIE
Ipe3eHTalus, B3aUMOJIEHCTBUU yIIpa>KHEHUS
JEMOHCTPALIO BEILIECTB.
HHBIE OIBITHI
IIpakTrueckas Tlonsitue o YueOHbIT [IpakTruecko
pabora XUMHAYECKOM KaOWHET € 3aJlaHne
B3aMMOZCHCTBUHI
= BEILIECTB.
E Teopernuecko [IpuHUUIEL YueOHbIN
= € 3aHsATHE, rpaduuecKoro KaOWHeT TpenupoBou
- IIpe3eHTanus 0TOOpaXKEHUs HBIE
= peakiui yIpaKHCHHUS
L§‘ Teopernuecko CoBpemMeHHOE YueOHbIN YcrHbli
> € 3aHsATHE, nmabopaTopHOE KaOWHeT orpoc
) IIpe3eHTALNS 000pyAOBaHHE.
Teopernuecko CoBpeMeHHOe VYueOHbIH TectupoBann
€ 3aHsATHE, nabopaTopHOE KaOWHEeT e
PE3CHTALUS 000pyHOBaHHE.
Teopetnuecko PaszBuTre xumnn. VYueOHbIH IIpakTruecko
€ 3aHATHe, OnbiThl XK. KaOMHET € 3a/laHue
Ipe3eHTalus, ITpuctmy,
JIEMOHCTPALIO K.-B. leeme.
HHBIM ONBIT
Teoperuyecko Bonopox, YueOHbIit Ompoc
€ 3aHsATHE, KHCIIOPOJ ! KaOHHET
NIPE3EHTALINS aMMHUaK.




NpE3CHTAllUA

IIpakTrueckas Bonopon, VYueOHbIN IIpakTHuecko
pabora KHCIIOPO ! KaOMHET € 33JaH1e
aMMHUaK.
IIpakTrueckas Bonopon, VYueOHbIN IIpakTHuecko
pabora KHUCIIOPO ! KaOMHET € 33JaH1e
aMMHUaK.
IIpakTnueckas Bonopon, Y4eOHsblit IIpakTHuecko
pabota KHUCJIOPOJ U KaOuHeT ¢ 3aJ1aHKE
aMMHUaK.
Teoperudecko Hcropus xumuun. Y4eOHsblit Omnpoc
€ 3aHATHE, OTaIsl B KaOuuer
Mpe3eHTaIus M3Y4EHUH Ta30B U
= PacTBOPOB.
E Teopernyecko Hcropus xumuun. YueOHbIN TectupoBanu
s € 3aHsATHE, OTansl B KaOuHeT e
> Mpe3eHTaIus M3Y4EHUH Ta30B U
2. PacTBOPOB.
© >
5 Teopernyecko Hcropus xumuun. YueOHbIN Tpenuposou
T € 3aHATHE, DTanel B KaOUHET HbIE
MIpe3eHTaIns M3YyYEHUH Ta30B U YIpaKHEHUS
pPacTBOPOB.
Teopernyecko Hcropust xumuu. YueOHbIN IIpakTnuecko
€ 3aHATHE, OTarnel B KaOUHET € 3aJlaHue
MIpe3eHTaIns M3YyYEHUH Ta30B U
pacTBOPOB.
Teoperndecko ITonsTus: YueOHbIi Ormpoc
€ 3aHATHE, pacTBop u KaOuHET
IIpEe3CHTAINS pacTBOpEHUE
IIpaxkTrueckas TlonsTus: YueOHbIi [TpakTruecko
pabora pacTBop u KaOuHET € 3aJlaHne
pacTBOpPEHUE
Teopetuuecko Kpucramisl. YueOHbIT TpenupoBou
€ 3aHATHE, KaOUHET HbBIE
NIPE3EHTALHS YIPaXHEHUS
IIpakTrueckas Kpucramisl. YueOHbIT [IpakTruecko
pabora KaOWHET € 3aJlaHne
Teopetudecko [lénoun n YueOHbIT TpenupoBou
€ 3aHATHE, KHCJOTBI. KaOHHET HBIE
MIpEe3eHTaLNs, YIPaXHEHNS
JIEMOHCTPALNO
’E HHBIE OIBITHI
& IIpakTuueckas {énoun u YueOHbIN [IpakTuuecko
§ pabora KHCJIOTBL KaOWHET € 3aJ]aHNe
g% IIpakTuueckas {énoun u YueOHbIN [IpakTuuecko
& pabora KHCJIOTBI. KaOMHET € 33JaHHE
g Teopernuecko Conn. VYueOHbIH TectupoBann
= € 3aHATHE, KaOMHET e
IIpe3eHTaus,
JIEMOHCTPALNO
HHBIE OIBITHI
IIpakTuueckas Comnu. YueOHbIit TpenupoBou
pabota KaOuHeT HbIE
YIPaKHEHHUSI
Teopernuecko XuMus BOKpyT YueOHbIH Onpoc
€ 3aHsATHE, Hac. KaOHHET




IIpazpuuynas

XUMHUSL.
Teoperudecko Meramisl ¥ ux YueOHbIN Tpenuposou
€ 3aHsATHE, COEMHEHUS — KaOMHEeT HBIE
Ipe3eHTaIus, CTOMKHUE U YIpaKHEHUS
JIEMOHCTPAINO aKTHBHBIE,
HHBIE OIBITHI TBEpIBIE U
MSTKHE,
JIparoleHHbIE.
Teoperndecko Meraisl Y4eOHsblit Tpenuposou
— € 3aHsATHE, OCHOBHBIX TPYIIIL. KaOMHEeT HbIE
’E Mpe3eHTaIus, YIpaXHEHUS
= JEMOHCTPALO
8 HHBIE OIBITHI
% IIpakTnueckas Merainsl YueOHbIN IIpakTHuecko
= pabota OCHOBHBIX TPYIII. KaOMHET € 3aJ]aHNe
£ IIpakTnueckas Merainsl YueOHbIN IIpakTHuecko
= paboTa OCHOBHBIX TPYIIII. KaOMHET € 33J]aHNe
Teopernyecko Meranibl YueOHbIl TpenupoBou
€ 3aHATHE, MOOOYHBIX TPYIIT KaOWHeT HbIE
Mpe3eHTaIus, YIpaKHEHUS
JIEMOHCTPAINO
HHBIE OIBITHI
Teopernyecko T'anpBannueckue YueOHbIN Ompoc
€ 3aHATue, 3JIEMEHTHI KaOHHET
Ipe3eHTaLNs
Teoperndecko YerpolicTBo YueOHbIi Ompoc
€ 3aHATHE, OaTaperku KaOuHET
Ipe3eHTaIus,
JEMOHCTPALUO
HHBIE OIBITHI
Teopetuuecko Kopposust YueOHbIiH TpenupoBou
€ 3aHATHe, METaJJIOB. KaOHHET HBIE
IIpe3eHTanus 3ammra oT YIpa>KHEHUS
KOPPO3UH
IIpakTrueckas Kopposust YueOHbIiH TpenupoBou
pabora METaJIJIOB. KaOWHET HEIE
= 3amuTa OT YIpaXHEeHUS
E KOPPO3HH
= Teopernuecko OcoGeHHOCTH Yuebnsii | IlpakTruecko
- € 3aHATHe, xKemesza 1 KaOHHET € 3a/1aHue
e .
- MIpe3eHTanus, COEAMHEHUH
2 JEMOHCTPALIO Kemesa.
§ HHBII OIIBIT Maruernsm
S Teoperuuecko Peakuun VYueOHbIH Onpoc
€ 3aHATHe, COEAMHEHNH KaOMHET
IpEe3eHTALUS xKeresa.
Xumnueckast
panyra
[IpakTnueckas Peakuun VYueOHbIH TpenupoBou
pabota COEIMHEHUN KaOuHeT HbIE
Kernesa. YIPaKHEHHUS
XuMuueckast
paznyra
[IpakTnueckas Peakuun YueOHbIH IIpakTruecko
pabora COEMHEHU I KaOMHET € 33JaHHE




KEIIe3a.

Xumuueckas
paznyra
TeopeTrnuecko Cepa u pocdop — VYueOHbIN TpenupoBou
€ 3aHATHe, TUIHYHBIE KaOMHET HBIC
Ipe3eHTaIus MPeACTaBUTENN yIpasKHEHUS
HEMETaJUIOB
[IpakTuueckas Cepa u pocdop — YueOnpiii | [IpakTuuecko
pabota TUMHUYHBIC KaOuHeT € 3aJlaHue
MpeACTaBUTENN
HEMETaJUIOB
[IpakTuueckas Cepa u pocdop — YueOnsii | IlpakTnuecko
pabora TUTHYHBIC KaOuHeT € 3aJlaHne
MPEICTaBUTENN
HEMETAJUIOB
Teopernuecko I"amorensr. YueOHbIN Ompoc
€ 3aHATHE, CxoncTBo 1 KaOuuer
pe3eHTaIs pasnnyus
IIpakTnueckas T"anoreHsl. YueOHbIl TectupoBanu
pabora CxoxctBO U KabuHeT e
paznuyus
e Teopernyecko OKuCIUTENHHO- YueOHbIN TpenupoBou
= € 3aHATHE BOCCTaHOBUTEIIbH KaOuHeT HbIE
E b€ PEaKIUH B YIIpasKHEHUS
s OBITY U B
<) nabopaTopuu
g, IIpakTrdaeckas OKuCIUTENHHO- YueOHbIi [IpakTruecko
g pabora BOCCTaHOBUTEILH KaOuHET € 3aJlaHne
b€ pEaKIUH B
OBITY 1 B
nabopaTopuu
Teoperndecko MHoroobpasue YueOHbIiH TectupoBanu
€ 3aHATHe, HEOpraHUYEeCKUX KaOHHET e
IIpe3eHTanus XUMHUYECKUX
BEILECTB U
peakiuin
Teoperndecko Okcuapt YueOHbIiH TperupoBou
€ 3aHATHe, METaJJIOB U KaOHHET HBIE
JEMOHCTPALIO HEMETaJIOB YIpa>KHEHUS
HHBIE OIBITHI
IIpakTuueckas Okcunpl YueOHbIN [IpakTuuecko
pabora METaJUIOB U KaOWHeT € 3aJ]aHne
HEMETAJIOB
Teopernuecko Mmuoroo6pasue YueOHbIN Ompoc
€ 3aHATHe, COEAMHEHNH KaOMHET
PE3CHTALUS yriepozaa
’E Teopernuecko Moromue VYueOHbIH Onpoc
= € 3aHATHe, BEIL[ECTBA KaOMHET
§ PE3CHTALUS
< [IpakTnueckas Moromue VYueOHbIH IIpakTruecko
= pabora BEIIECTBA KaOHHET € 3aJlaHKe
8. Teopernuecko Kpaxman un VYueOHbIH TpenupoBou
5 € 3aHATHeE, TJII0KO3a KaOMHET HBIC
Mpe3eHTaLNs yIpa>KHEHUS
[IpakTnueckas Kpaxwman u YueOHbIH IIpakTruecko
pabora TJIFOKO3a KaOMHET € 33JaHHE




Teoperudecko 1 Opranudeckue VYueOHbIN Omnpoc
€ 3aHsATHE, BEIIIECTBA B KaOMHET
TIpe3eHTalus IpUpOJIE
Teoperudecko 1 WNHuKaTopsl. VYueOHbIN Tpenuposou
€ 3aHsATHE, [lonmyuenue u KaOMHET HbIE
Mpe3eHTalus U3ydeHue YIpaKHEHUS
CBOICTB
[IpakTuueckas 1 WNnauxaTopsl. YueOnpiii | [IpakTuuecko
pabota [onyuenue n KaOuHeT ¢ 3aJ1aHKe
U3ydeHue
CBOICTB
Teopernuecko 1 Crnioco6st YueOHbIN TpenupoBou
€ 3aHsTHE, OoOHapyXeHUs KaOMHeT HbIE
Mpe3eHTaIus KaTHOHOB U YIpaKHEHUS
AQHUOHOB.
LBeTHBIE
peaknuu. AHaIu3
CMECH COJIEH
% IIpakTnueckas 1 Crioco6st YueOHbIl IIpakTnuecko
= pabora oOHapyKeHUS KabuHeT € 3aJlaHne
§ KaTHOHOB U
= AQHUOHOB.
= IIBeTHBIC
S peaknuu. AHaIU3
CMECH COJIei
IIpaxkTrueckas 2 IToctanoBka YueOHbIi [TpakTruecko
pabora JKCIICPUMEHTA KaOWHET € 3aJlaHne
IIpaxTrueckas 2 IToctanoBka YueOHbIi [TpakTruecko
pabora JKCIICPUMEHTA KaOWHET € 3aJlaHne
Bbecena 1 Hrorosoe YueOHbIi Ompoc
3aHITHE KaOWHeT
NTOI'O 68
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