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MHNOSICHUTEJIBHAS 3AIIMCKA

ITporpamma «3aHMMaTEIbHAS XUMUSI) JAETAIU3UPYET CONEpIKaHKWe Kypca BHEYPOUHOHR e TeIbHOCTH,
JaeT moapoOHOe paclpeelieHHe 9acoB U II0CIeI0BaTeIbHOCTh U3YYEHH TEM U Pa3ZeiloB.

JamHas mporpaMMa IIpeqHa3HaueHa sl ydaruxcs 8-9 KiaccoB, MO3BOJISIET PACIIUPUTD U YIITyOUTH Y
yUaIUXCsl MPaKTUYIeCKOe IPUMEHEHHUE ITOIyYeHHBIX TEOPETHUECKUX 3HAHUH 110 XMMHUH.

ABTOpCKas MporpaMMa pacCYrTaHa Ha ydamuxcs 8-9 xiaccoB Ha 68 yueOHBIX YacoB, OpHEHTHPOBAHA
Ha yriyOiieHue U pacIlMpeHue 3HaHUM, Ha pa3BUTHE JTIOOO3HATENHHOCTH M MHTEpeca K XHMHUH, Ha CO-
BEPILEHCTBOBAHNE YMEHHH ydaImuxcs oOpalmaTbCs C BELIECTBAMH, IPOBOIUTH XUMHUECKUN SKCIIEPH-
MEHT C HCIIOJIB30BAHUEM COBPEMEHHBIX IPHOOPOB U 000pyIOBaHMS LIEHTpa 00pa30BaHUs €CTECTBEHHO-
Hay4JHOU M TEXHOJOrH4YecKoH HampaBieHHOCTeH « Touku pocTay.

[Ipu pa3zpaboTke mporpaMMbl akIeHT Aejajics Ha BOIIPOCH], KOTOpEIE B 6a30BOM KypCe XUMUH OCHOB-
HOHM IIKOJIBI PAaCCMATPHBAIOTCS HENOCTATOYHO IIOJHO FJIM HE PAcCMATPUBAIOTCSI COBCEM. 3alayudl U
yIpaKHEHUS TOM0OpaHBl TaK, YTO 3AHATHS II0 MX OCMBICICHHIO H PEIIEHHIO NPOXOIIT Ju00 mapai-
JIETFHO ¢ H3yYaeMbIM Ha ypOKaxX MaTepHalioM, JINO0 Kak IOBTOPEHUE YK€ IIOTyUEeHHBIX 3HAHUH.

B o6yuenuu xumun 60JbIIOe 3HAYEHIE UMEET SKCIIEpUMEHT. B mpoiiecce skcrepuMeHTalIbHOH pabo-
TBI yYaIHUEeCs: MPUOOPETYT OTBIT TO3HAHHUS PEATbHOCTH, SBIIIOIIMKICS Ba)KHBIM 3TalioM (OpMHUPOBaHHU
y HUX YOEXIEeHHH, KOTOPEIE, B CBOIO OYepedb, COCTABIIIIOT OCHOBY HAyYHOIO MHpOBO33peHus. Peamm-
30BaTh yKa3aHHBIE IEJTH TIOMOXKET OCHAIEHHE INKOJIBHOTO KaOMHeTa XUMHH COBPEMEHHBIMH IIpHOOpa-
ME B 000pyIOBaHHEM IeHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJOIMYECKOH HaIpaBIIeHHO-
creit «Touku pocrtay. Vcmomp3oBanue o0opynoBaHus «lodka pocTa» NIpH pealn3aldd NaHHOH IIpo-
rpamMMBbI TIO3BOJIUT CO3JaTh YCIOBHS:

° IJIs PACIIUPEHHS COAEPIKAHIS IIIKOIBHOI0 XUMHYECKOT0 00pa30BaHu;

* JUIS MIOBBIIIIEHUS TI03HABATEIHPHOM aKTHBHOCTH 00YJarOIUXCS B €CTECTBEHHO-HAYYHO! 00JIacTH;

e IUISl PA3BUTHS JMYHOCTH peO&HKa B TIpoliecce 00ydeHHUsI XUMUH, €r0 CIoCOOHOCTEH, (OPMUPOBAHKS
U YIOBJIETBOPEHHUS COIMAIBHO 3HAUUMBIX HHTEPECOB U IIOTPEOHOCTEH;

e st paboThI ¢ OJaPEHHBIME MIKOJIGHUKAMHU, OpraHU3allii UX PAa3sBUTHA B Pa3iIM4YHBIX 00IacTAX 00-
pa3oBaTeNbHOM, TBOPUECKON AEATENBHOCTH.

KomnmuecTBeHHBIE SKCIIEPUMEHTHI TI03BOJIAT ITOIy9aTh JOCTOBEPHYIO HH(OPMAITHIO O IPOTEKAHUH TEX
WIIA HHBIX XMMHYECKHX IIpolleccax, O cBoiicTBax BemecTB. Ha OCHOBE MOIy4EHHEIX 3KCIIEPHMEHTAIIb-
HBIX JAHHBIX YYaIlHecss CMOTYT CaMOCTOSTENBHO NeNaTh BBEIBOJBL, 0000LIAThL PE3yNbTAThI, BHIBILITH
3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyIET CII0COOCTBOBATH ITOBBINEHHIO MOTHBALUK OOYYEHHMS IIKOJIb-
HHUKOB.

AKTyalbHOCTE IIPOTPAMMBI B TOM, YTO OHA CO3JAeT yCIOBHs JJi1 COLHMAIbHOTO, KYJIbTYPHOTO | TIPO-
(ECCHOHAIBHOTO CaMOOTIPEIENICHIHsI, TBOPYECKOH caMopealu3allul JHYHOCTH peOEHKa, pasBUTHS Y
00y9aromuXCsl eCTECTBEHHO-HAYYHOM, MaTeMaTH4IeckoH, HHOPMAaIlMOHHOH ITPaMOTHOCTH, (OpMHUpPOBa-
HHS KPUTHYECKOTO M KPEaTHBHOI'O MBIIIICHHS, COBEPIIEHCTBOBAHMS HABLIKOB €CTECTBEHHO-HAYYHOU
HaIpaBJIEHHOCTH. 3HAHUS U YMEHHS, HE0OXOAUMBIE I OPraHU3aliK HCCIEN0BATENbCKON NS TEIBHO-
cTH, B OyIyIlleM CTaHyT OCHOBO# UL OpraHU3alliy Hay4yHO-HUCCIEN0BATENLCKON AEATENBHOCTH B By3aX,
KOJUTeKaX, TEXHUKyMax | T.1.

OIHHM M3 OCHOBHBIX NPHUHIIUIOB TOCTPOSHHUS IPOTPAMMEI SIBJIIETCS IPHHIMI JOCTYIIHOCTH. DKCIie-
PUMEHTAJILHEIE JaHHbIE, TIOYyICHHBIE YYAIUMHCS IPH BBIIOJHEHHH KOJWYECTBEHHBIX OIBITOB, IT03BO-
JIAT yYaLIEMCs CAMOCTOSITEBHO AeaTh BEIBOIB, BEIABIIATE 3aKOHOMEPHOCTH. 110/1X0 1B, 3aJI0KCHHEBIC B
COZIepIKaHme MPOrpaMMBbl Kypca, CO3aroT HeOOXOqUMBIE YCIIOBHS Ul CHCTEMHOIO YCBOCHHS yIalliMHU-
Cs1 OCHOB HAyKH, I 00eCIeYeHu sl Pa3BUBAIOIET0 B BOCIUTHIBAOMIET0 BO3NEHCTBHS O0yYeHHs Ha JTHY-



HOCTH y4dalierocs. cDOpMpreMble 3HAHUSI OOJDKHBI CTATh OCHOBOH CHUCTEMBI y6e)I(I_[eHI/IfI IIKOJIbHHKA,
LEHTPaJIbHBIM SIOPOM €0 HAYYHOI'O MHUPOBO33PCHHA.

OEJIA U 3ATJAYN

K HammpaBIeHHIO NEpPBOCTENEHHON 3HAYMMOCTH IIPH Peau3aluy oOpa3oBaTeNbHBIX (QYHKIHA IIpen-
MeTa «XHMHET» TPaTUIMOHHO OTHOCAT (JOPMHUPOBaHHE 3HAHHH OCHOB XMMHYECKOH HayKw Kak 001acTH
COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTHYECKOH NEATEILHOCTH YeI0BEKa U KaK OTHOTO U3 KOMIIOHEHTOB
MHPOBO} KyIbTypHL 3agada [peaMeTa COCTOMT B (QOPMHPOBAHHM CHCTEMbl XUMHYECKAX 3HAHUH —
BaKHEUTIHX (HAKTOB, MOHSATHH, 3aKOHOB H TEOPETHYECKHX ITOJIOKEHHH, JTOCTYMHBIX 0000IIeHu MUpPO-
BO33PEHYECKOT0 XapakTepa, si3bIka HayKH, 3HAHHH O HAYYHBIX METOIaX H3y4CHHs BEIIECTB U XUMHUC-
CKHX PeaKIuii, a Taioke B pOpMHUPOBaHUY U Pa3BUTHH YMEHHH M CIIOCOOOB NESTENBHOCTH, CBI3AHHBIX C
IJTaHAPOBAHHEM, HAOJIOEHHEM U IIPOBEICHHEM XMMHYECKOTO SKCIEPUMEHTA, COONIONEHHEM MPaBUII
6e30macHoro 0OpaIeHus ¢ BEIeCTBAMHE B IIOBCEJHEBHOM JKH3HH.

Hapsiny ¢ 9TUM [ed H3y9eHUs IpeIMeTa B IPOrpaMMe yTOYHEHBI i CKOPPEKTHPOBAHBI C yIETOM HO-
BEIX TIPHOPUTETOB B CHCTEME OCHOBHOIO 00mIero obpasosanus. Ceromusa B 00pasoBaHHU 0COO0 3HAUU-
MO} TIPH3HAETCA HATIPABJIEHHOCTH OOYUYEHHS Ha Pa3BHTHE H CAMOPA3BUTHE JIMYHOCTH, GOPMHUPOBAHUE
eé mHTeUeKkTa U 06meit KymbTypsl. O6ydueHne YMEHHIO YIHTBCS U IPOJOIDKATh CBOE 0OpasoBaHue ca-
MOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BAXXHEHITHX QYHKIIUH YI€OHBIX IIPEIMETOB.

B CBsI34 C 3THM IIPU M3YYEHHM XMMHM B OCHOBHOM ILIKOJIE JTOMHHHPYIOIIEE 3HAYECHHE IPHOOpENH Ta-
KHe IIeJd, KaK:

hOpMHEpPOBAHHE HHTEIUIEKTYAIbHO PasBUTON JMYHOCTH, TOTOBOM K Cam000pa3sOBaHUIO, COTPYTHMIE-
CTBY, CAaMOCTOSTENLHOMY MPUHSTUIO PEIICHHUH, CIOCOOHOH alanTHpoBaThCsi K OBICTPO MEHIIOIIUMCH
YCIIOBUSIM JKU3HU;

HAIPABJIEHHOCTh 00yYEHNUs Ha CHCTEMATHUECKOe IPHOOIEHHE yIaluxcst K CaMOCTOATEIBHOM MO3Ha-
BaTENILHOM IeSTeIHHOCTH, HAyUYHBIM METOAaM IO3HAHUA, (OPMHUPYIOIIUM MOTHBALIUIO ¥ Pa3sBUTHE CIIO-
coOHOCTEH K XMMHH,

obecreueHne YCIOBHH, CIOCOOCTBYIOMIMX IIPHOOPETEHHIO 00YYAIOIMMHKCS OIbITa Pa3sHOOOpasHOH
JIeSATeNbHOCTH, TIO3HAHUS M CAMOIIO3HAHHS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHINH), HMEIOIIHX
YHHBEPCAIBLHOE 3HAYEHHE JJI Pa3IMYHBIX BU/IOB S TEIPHOCTH,

(opMEpoOBaHie yMEHHUI 00BACHAT U OIICHUBATE SBJICHHA OKPYIKAIOIIEr0 MUpa Ha OCHOBAHHH 3HaHUU
H OIIBITA, TIOJIYUYECHHBIX IIPH U3YUYECHUH XUMUH,

dopmMupoBanue y 00yJAIOMUXCS IYMAHUCTAYECKUX OTHOIICHUH, TOHMMAHHA [ICHHOCTH XUMHICCKHX
SHAHMH 111 BEIPaGOTKH SKOJOTHYECKH LIeIeCO00PasHOro MOBENEH s B OBITY M TPYJOBOK AEATEIbHOCTH
B IIEJIIX COXPAHEHHMS CBOETO 37I0POBbS U OKPYIKAIOUIEH IPUPOTHON CPEIBI;

pasBHTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H CaMOBOCIIMTAHHUIO Ha OCHOBE
YCBOGHHS 0OIIEYeTOBEYECKIX EHHOCTE], TOTOBHOCTH K OCO3HAHHOMY BEIOODY mpo Ui ¥ HalpaBJIeH-
HOCTH JajbHeHInero o0y4eHus.

COJIEPKAHHUE KYPCA

PA3JIEJ 1. METO/IbI TTO3HAHVS B XMMUHU (12 HACOB)

3HAKOMCTBO C OCHOBHBIMH METONAMH HAYKH. OKCIIEDHMEHTAIBHBIE OCHOBBI XHMMUH. 3HAKOMCTBO
IKOTLHHKOB C OCHOBHBIMH METOJAMH HCCIENOBaHWs W 00OpyIOBaHHMEM IEHTpa 0Opa3oBaHHS ecTe-
CTBECHHO-HAYYHOH M TEXHOJOIMYeCKO# HanpasnennocTel «Touku poctay. [Tpasuia MOBECHHS B Kalu-

HeTe XUMHUH. BBOAHBIN HHCTPYKTaX. HpeﬂCTaBHeHHe 0 TOYHOCTH H3Mep€HHfI HI/ICprBBIX OAaTYHKOB U



aHaJIOTOBBIX [pubopos. IIpencraBnenne o Temmeparype IaBleHHs, OOPATUMOCTH IIABIEHHS M KpPH-
CTaJUIH3AIIHH.

ITpaxtuueckas pabota Ne 1 «V3yueHne CTpOEHHMS IIIaMEHH).

Jla6oparoprsiit onbiT Ne 1 «Jlo kaKoit TemmepaTypbl MOYKHO HaTPETH BELIECTBO?Y.

JIabopartopnelii onbIT Ne 2 «3Meperue TeMmepaTyphl KUIIEHUS BOIBI C TOMOIIBIO MaTUHKA TeMIlEpaTy-
PEL ¥ TEPMOMETPAY.

JIaGoparopuerii onbiT Ne 3 «OmnpezieneHue TeMIeparypsl IIaBIeHHs U KPUCTAIUIH3AIMA METAIAY.

PASJIEJL 2. TIEPBOHAYAJIbHBIE XVMWYECKUE IMOHATUS (12 YACOB)

Hewmtoro u3 ucropum XuMuu. XUMHUS BYepa, CETOH, 3aBTpa. IIpocThle U CI0XKHEIE BemecTa. Du3mde-
CKHe€ U XUMHYECKHE CBOMCTBA BelecTB. UnucThie BemecTBa U cMecH. OTIMYME YUCTHIX BEIECTB OT CMe-
ceil. CriocoOBI pasfieneHus cMeceii. 3aKOH COXpaHEHHs MacChl BEIECTB.

ITpaxTryeckas pabora Ne 2 «CriocoGr! pasmeneHns cMeceii.

Jlabopatopuslii onelT Ne 4 «OmnpeneneHre BOAOIPOBOJHON U IUCTHIINPOBAHHON BOIBIY.
HemoncTpanoHHEIH 9KcIepuMeHT Ne 1 «3aKoH COXpaHeH s MacChl BEIIECTRY.

PA3JIEJI 3. PACTBOPHI (12 HACOB)

Ionsite 0 pacTBOpax: OIpeleleHHe PaCTBOPOB, PACTBOPUTENH, PACTBOPHUMOCTD, KIIaCCH(DHKAIINA pac-
TBOpoB. Kpucramiorunparel. Beipamusanne kKpucTamioB. Crocobbl BbIPaKEHHs KOHIEHTPAIHH Dac-
TBOPOB: MaccoBast IOJII paCTBOPEHHOTO BEIIECTBA, MOJIIPHAS KOHIICHTPALIKS.

IIpakruyeckas pabora Ne 3 «Onpenenenre KOHIIEHTPAIHH BEIECTB KOIOPUMETPHIECKHM TI0 KATHOPO-
BOYHOMY TpaduKy».

JIabopatopuerii onbiT Ne 5 «M3ydeHne 3aBHCHMOCTH PACTBOPUMOCTH BEMIECTBA OT TEMIIEPATYPEIY.
Jlaboparopmsli onbIT Ne 6 «HabmroeHue 3a pocTOM KpHUCTAILIOB.

JIabopatopHslii onbIT Ne 7 «IlepechIeHHbIH pacTBOPY.

JIabopaToprerii onbiT Ne 8 «Omnpenenenue TeMIIepaTypbl pasioKeHus KpUCTAILIOTHAPATAY.

PA3SJIEJI 4. XUMMNYECKUWE PEAKIINHU (15 YACOB)

Xumuueckue peakuwu. [IpusHaku xuMmudeckux peakuui. Kiaccuduxanus XUMUYecKHX peakimil o
pa3IUYHBIM IpH3HAKAM. Peakiuy coeqUHEHNUS, Pa3I0KEeHHU, 3aMeIleH s, 00MeHa, HEHTpaIu3aIlki.
JIabopartopusiii onbiT Ne 9 «Peakmus coequaenus pocdopa ¢ kuciaopoaom, okcuna pocdopa (V) ¢ Bo-
oWy,

Jlaboparopnsrii onbT Ne 10 «Peakius pasnoskenust ruapoxcuaa Mmead (11)».

JIaGopaTopnsrit ombiT Ne 11 «Peakius pasiioiKeHus MaIaxuTay.

Jlaboparopusiii ombIT Ne 12 «Peaxiius 3aMeIIeH s MU JKeIe30M B PACTBOPE MEHOTO KyIIOpOCay.
Jlabopatopusrii ot Ne 13 «Peakmust 3aMeleHHst BOXOPOAA [IWHKOM B PACTBOPE COJITHOM KHUCIOTHIY.
Jlaboparopusiii ombiT Ne 14 «Peakius 3aMeleHus: BOXOPOa KalblueM (HaTprueM, IUTHEM) B BOJEY.
Jlabopatopmsi onbIT Ne 15 «Peakrus oOMeHa MeXIy KapOOHATOM KaJbIHS B COJITHOM KHCIOTONY.
Jlabopatopuslii onblT Ne 16 «Peakmus o6MeHa MeXy XJIOpUIoM GapHs B CepHOM KHCIOTOy.
JIaGopaTopHsIit onbIT No 17 «Peakius HeHTpanIu3aum»

HemoncTparnonHbIi skcrepuMenT Ne 2 «BEieneHne U HOTJIONIeH e TEMa — MPU3HAK XHMHUYECKOH pe-
AKITHNY.

PA3JIEJI 5. OCHOBHBIE KJIACCBI HEOPT AHUYECKWX COEIUHEHUM (15 YACOB)



Knaccupukarus Heopranu4eckux coenuHenu#. OKCHIBI — COCTaB, HOMEHKIATYPA, KIacCHpHKALS,
XUMHYeckue cBoicTBa. IloHATHE O rHIpOKCHIaxX — KHUCIOTAaX M OCHOBAHMIX. Ha3BaHMS M COCTAB OCHO-
BaHwuil. [l[€104m, ux cBOHCTBA ¥ cIIOCOOH! moy4eHus. HepacTBOPHMBIE OCHOBAHMS, X CBOWCTBA H CIIO-
co0p1 monyyenus.. OKCHABI B TUAPOKCHBI, 06nanatomme amboTepHbME cBoficTBamu. Kiaccuduxarms
KHCJIOT (B TOM 4YHC/IE OPraHWYeCKHe H HEOPTaHHYEeCKHe), X COCTaB, HOMEHKIATypa. OGIue XuMude-
CKHE CBOMCTBA KHMCIOT. Psin aktuBHOCTH MeTamioB. CocTaB, HOMEHKIIATYpa COJEeH, IpaBHiIa COCTABIIe-
HEA GOpMyII comneit. X uMHUYECKHE CBOWCTBA COIeH.

IIpakTueckas pabota Ne 4 «Ilosydenre METHOTO Kyopocay.

Jlabopatopnerit omeit Ne 18 «Omnpenenenne coctana Bo3myxay.

JIabopatopuerit ombiT Ne 19 «Omnpenenerune pH pasmadHbex cpemy.

JIabopatopHslii onbiT Ne 20 «Omnpenenenne KHCIOTHOCTH TOYBY.

Hemonctpanuonnsiit sxcrepumenT Ne 3 «OcuoBanus. Termnosoit a3 dexT peaxmu THIPOKCHIA HATPHSI
C YIUIEKHCIIBIM Ta30M».

PA3JIEJI 6. XUMHNUYECKASI CB3b (7 YACOB)
Xummdeckas CBsi3b. Bupl xuMudeckol cBasu. Kpucrammdeckoe cTpoenue Bemectsa. Kpucrammde-
CKH€ peIIETKY — aTOMHas, HOHHAs, MOJIEKYJIIPHAS ¥ UX XapaKTEPUCTHKH.

HemoncTpanuonHsi sxcrepument Ne 4 «TemmepaTypa IIaBIeHHs BEWIECTB C PA3HBIME THIAMH KpH-
CTAJUIMYECKUX PEIIETOKY.

IJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIn4yHOCTHBIE Pe3yJIbTATHI

OOy4aromuics MoTyIuT BO3MOXKHOCTS UL (POPMHUPOBAHFS CIETYIONUX TMYHOCTHEIX VY II:

° OIIpe/ieIICHHE MOTHBALIMH H3y4eHHs yueOHOTO MaTepHala;

° OIICHHBAaHHE YCBAMBAEMOIrO y4eOHOIO MaTepuaia, MCXOIS M3 COLMANBHBIX U JIMYHOCTHBIX IEHHO-
CTEl;

° IIOBBIIICHHUE CBOEr0 00pa30BaTENbHOTO YPOBHS M yPOBHs FOTOBHOCTH K H3YYEHHIO OCHOBHBIX HCTO-
PHYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XHMHHK H OOIIECTBA;

° 3HaHHE MPABUII [IOBEIEHHUS B YPE3BEIYANHBIX CUTYAIIHSIX;

° OIICHHBAHKE COLMAIBLHON 3HAUUMOCTH NIpodeccHii, CBI3aHHLIX ¢ XHUMHEH;

° BIAJCHHC [IpaBUIaMH 0€30MacHOro oOpalleHHs ¢ XMMHYECKHMHE BEIIECTBAMH B 000pYIOBAHHEM,
IPOSIBJIEHHE 3KOJIOTMYECKOH KYIbTYPHI.

MeTtanpeameTHble pe3yJabTaThbl

PerynsatuBHbIe

OO6y4aromuics HOIyIUT BO3MOXKHOCTD UL QOPMHIPOBAHKS CIIEAYIOMIUX PEryISTHBHBIX Y'Y II:

° IIeJIeN0JIaranue, BKIIF0Yast IIOCTAHOBKY HOBBIX Iieliel, IpeoOpa3oBaHue MPaKTHUECKOH 3a1adl B IIO-
3HABATCJIPHYIO, CAMOCTOSTE/IbHBIA aHaIM3 YCJIOBHH HOCTH)KEHHS L€ Ha OCHOBE Y4&Ta BBLIEIECHHBIX
YUHTEJIeM OPHEHTHPOB JAEHCTBUA B HOBOM yUYeOHOM MaTepHalle;

° INIAHUPOBAHUE IIyTU JOCTM)XEHUS IIETIeH;

° yCTaHaBJICHUE IIEJIEBLIX IIPHOPHTETOB, BBIIC/IEHHE ATbTePHATHBHBIX CIIOCOO0B TOCTHIKEHHS LETH U
BbIOOD Hambosee 3G EeKTHBHOTO cr1oco0a;

° YMEHHE CaMOCTOSATENIBHO KOHTPOIUPOBATE CBOE BPEMSI U YIIPABIIATE UM;

° YMEHHE PUHUMATh PEINEHUs B IPOOIEMHOH CHTyaIHH;

° IOCTAHOBKA Y4eOHBIX 3a/1a4, COCTABIICHHUE IUIaHa U MOCIIEI0BATEILHOCTH NeHCTBHIA;

* Opra"u3anys pabodero MecTa Ipy BBIIOJHEHHHA XUMUIECKOT0 SKCIIEPUMEHTA;



° IPOTHO3HPOBAHHUE PE3yJIbTaTOB O0yUeHUs, OLIEHUBAaHNE YCBOCHHOTO MaTepHalia, OlleHKa KaueCcTBa U
YPOBH: IIOJIyYEHHBIX 3HAHUH, KOPPEKIIUs IIaHa U criocoba NeHCTBUS IPH HEOOXOIUMOCTH.
Ilo3HaBaTenbHbIE

OOyuaromuiics MoJIyduT BO3MOXKHOCTH IS ()OPMHUPOBAHUS CISAYIOIIMX IO3HABATENEHEIX Y VI
° IOMCK U BBIAENIEHUE HHPOPMAIIHH;

° aHaW3 ycnoBui u TpeGOBaHuUM 3a4a4m, BEIOODP, CONOCTaBIEeHHE U 0OOCHOBaHME CIIOCO0a pEIIECHHT
3a1a4H;

* BBIOOp Hamboiee 3P PEKTHBHEIX CIOCO00B PEINEHHs 3aJa9d B 3aBHCHMOCTH OT KOHKDETHBIX YCJIO-
BHI;

° BHIIBIOKEHHE B 000CHOBaHHUE THIIOTE3bI, BEIOOP CrI0c00a eé MpOBEPKHY;

* CaMOCTOSTEIIPHOE CO3IaHUE aIrOpHTMa NEATENFHOCTH IIPU PEIIeHHH MpoOjIeM TBOPYECKOrO U II0-
HCKOBOTO XapakTepa;

° YMEHHs XapaKTepHU30BaTh BEIIECTBA 110 COCTaBY, CTPOSHHUIO H CBOMCTBAM;

° OTMCHIBAHHUE CBOMCTB: TBEPHBIX, KHIKHX, [a3000pa3HBIX BEINECTB, BBIACICHHE MX CYIIECTBEHHBIX
IIPU3HAKOB;

* H300payKeHHE COCTaBa IPOCTEHINUX BEIIECTB C IOMOIIBI0 XUMUIECKHX (DOPMYII U CYIIHOCTH XHMH-
YECKHX PEaKLIH C IOMOIIBIO0 XUMHUUECKUX YPaBHEHHUI;

* IPOBEJIEHHE HAOIIONCHUN, ONHCAHUE IPU3HAKOB M YCIOBHU TEUCHHS XHMHWYECKUX DPEAKIHH, BEI-
IIOJHEHHE XMMHUYECKOIO 3KCIIEpHMEHTa, BEIBOJBI HA OCHOBE aHaIK3a HaOIIOJEHHM 3a 3KCIIEPUMEHTOM,
pelieHne 3a/1a4, MOIydeHUe XUMIUIeCKOH HHPOPMAIUH U3 Pa3IHIHBIX HCTOYHHKOB;

° YMEHHE OpraHU30BLIBATH HCCIIEIOBAHUE C €TI0 IPOBEPKHU TUIIOTE3;

° YMEHHUE JENaTh YMO3aKIIOUEHUS (MHAYKTUBHOE U IO aHAJIOTHH) U BBIBOJIBI;

* yMEHHE OOBEKTHBHO OIICHUBATh MH(POPMAIIHIO O BEMIECTBAX M XUMUYECKUX IIPOIIECCaX, KPUTHUECKH
OTHOCHTBCS K TICEBIIOHAYYHOH HH(POPMAIIHH.

KoMMYHHUKATHBHEIE

OO6yuaroruiics MOIyYUT BO3MOXKHOCTS IS GOPMHUPOBAHUS CIEAYIOIIUX KOMMYHHUKATHBHEIX Y Y /I

° [IOJTHO€ M TOYHOE BHIPKEHUE CBOUX MEICIIEH B COOTBETCTBHH C 3a/1a4aMH U YCIOBHSIMH KOMMYHH-
KaIluH,

° aIeKBATHOE HCIIOJH30BAHHUE PEUEBBIX CPENCTB U y4acTHs B IUCKYCCHH U apryMEHTAI[H CBOEH
MO3HIIAH, YMEHHE TIPEICTABIITh KOHKPETHOE COEPIKAHUE C COOOINIEHNUEM €r0 B MUCHBMEHHOU U YCTHOH
bopme, omnpeneneHnre CIIoco00B B3aUMOIEHCTBHS, COTPYIHUYECTBO B IIOKCKE U cOope HHPOpMAaLNy;

° Ompe/eeHne Croco00B B3aMMONEHCTBHS, COTPYIHUUYECTBO B IOHCKE U cOope HMH(pOpMAaIHUH, yda-
CTHE B JUAJIOTE, INIAHHUPOBaHWE OOIMMX CIIOCOO0B PabOTEI, IPOSIBIEHUE YBAKHUTEIBHOIO OTHOIICHHUS K
JIPYTHUM yHaIluMCS;

° OIMHMCaHHE COIECPXKaHHUsS BBIIIOJIHACMBIX ﬂeﬁCTBHﬁ C IECJIBI0 OPHECHTHUHPOBKH B NPECIMETHOIIpAKTHUYC-
CKO# eI TeNNbHOCTH;

° YMEHHUS YUUTHIBATH Pa3sHBIE MHEHHS M CTPEMHUTHCS K KOOPAWHALMH Pa3JIMYHBIX IO3UIHN B COTPYI-
HUYECTBE;

* (hopMyITHPOBATH COOCTBEHHOE MHEHHE H IIO3MIUIO, apIyMEHTHPOBATh M KOOPAHHUPOBATH €€ C II0-
SUIMSAMH IapTHEPOB B COTPYAHHYECTBE NpPH BBIpaOOTKE OOINEro pelleHus B COBMECTHOH AesATEIbHO-
CTH;

° OCYINECTBJSTH B3aMMHBIH KOHTPOJb M OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOIOUMYIO B3aMMOIIO-
MOIITB;

° MIAHHPOBATH OOIIME CIIOCOOBI paboOThI; OCYMIECTBIATE KOHTPOJb, KOPPEKIUIO, OLEHKY NEeHCTBHN
napTHEPA, YMETh yOexkaaTh;



* HCIOJIB30BATh aeKBATHEIE SI3BIKOBBIE CPENICTBA IJIsI OTOOPaKEHHsI CBOMX YyBCTB, MBICJIEH, MOTHBOB
# noTpebHOCTel; 0TOOpaXaTh B pedr (OIUCaHUE, OOBIACHEHHE) CONEPIKAHNE COBEPIIACMBIX IEHCTBHH,
KaK B ()OpMe TPOMKOH COIHATH3NPOBAHHON peuH, Tak H B (JOpMe BHYTPEHHEH peyn;

° pa3BHBaTh KOMMYHHUKATHBHYIO KOMIIETEHIHIO, HCIONE3Ysl CPEACTBA YCTHON ¥ MHCEMEHHOM KOMMY-
HHKaLUK [OpH paboTe ¢ TEKCTaMK yueOHHKA WM JOIIOIHHTENBHON TUTEPaTypoOl, CIPABOYHBIMHE TaOIIHIla-
MH, TIPOSIBJIATE TOTOBHOCTD K YBa)KSHHIO HHOM TOUKH 3PEHH IIPX 00CYKIEHUH PE3YIHTaTOB BBITOTHEH-
HO# paboTHI.

IIpenmeTHbIe pe3yabTaThl

OOyyarormuiics HaydIuTC:

° IPHMEHSATH OCHOBHBIE METOBI ITO3HAHUS: HAOIIOACHNE, H3MEPEHHE, SKCIIEPHMEHT;

° ONKCHIBATh CBOMCTBA TBEPABIX, KUIKHUX, Ta3000pa3HBIX BEIECTB, BBIAEIAI HX CyIIECTBEHHBIE IIPH-
3HAKU;

° pacKphIBaTh CMBICII 3aKOHA COXPAaHEHH MACCHI BEIIECTB, AaTOMHO-MOJIEKYJIIPHON TEOPHUH;

° pa3nuYaTh XUMUYecKue U (GU3NIECKUe SBICHNUS, HA3bIBATh IPU3HAKK M YCIIOBHUS IIPOTEKAHUI XUMU-
YECKHUX peaKiuil;

* coOIFONaTh mpaBria 6e30macHoi paboThI IPK IPOBENEHHH OIIBITOB;

° ITOJIB30BATECS JabOPaTOPHBIM 000PYIOBAaHUEM U IIOCYIOH;

* [T0JTy4aTh, COOMPATE Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATE UX,

° XapaKTepH30BaTh (PU3UUECKHE M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHYECKUX CO-
eIMHEHNH, TPOBOIUTH OMBITHI, ONTBEPKAAIONINE XUMUIECKHE CBOMCTBA H3yYEHHBIX KJIACCOB Heopra-
HUYECKHUX BEIIECTB,

° PacKpBIBATH CMBICH MTOHITHS «PacTBOPY, BEMMHUCIATH MAaCCOBYIO NOJIO PACTBOPEHHOTO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI € OIPEAEIEHHON MacCOBOM o€l paCTBOPEHHOTO BEIIECTBA;

* XapaKTepPHU30BaTh 3aBUCHMOCTE (DM3HUECKUX CBOMCTB BEIUECTB OT THIIA KPUCTAIINIECKOHN PEIIETKH,
OTIpeNEIITh BUJL XUMUYECKOH CBSA3H B HEOPTaHMYICCKUX COCAUHEHHUX;

° IIPOBOJIUTE OIBITHI 110 ITOJIyYEHHIO ¥ U3YYEHUIO XAMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

° IPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMH B IIOBCEIHEBHOM KHU3HU.

Obyuarowjuticsi NOYYUIM 603MOICHOCTb HAYHUUMBC!

* BBIBHMIATh U IPOBEPSTH SKCIEPHUMEHTATIBHO THIIOTE3bl O XUMHMYECKHMX CBOMCTBAX BEIIECTB HA OCHO-
BE MX COCTABa M CTPOEHUS, X CIIOCOOHOCTH BCTYyIATh B XMMHUYECKHE PEaKlHH, O XapaKTepe H IPOoayK-
TaxX Pa3NAYHBIX XUMHYECKHX PEAKIIUM;

¢ XapaKTepH30BaTh BEINECTBA IO COCTaBY, CTPOEHHIO ¥ CBOMCTBAM, yCTaHABIMBATh IPHIMHHO-
CIIEICTBEHHEIC CBSI3H MEXIY JaHHBIMH XapaKTEPHCTHKAMHU BEIECTBA;

* HCIIONB30BATh IPUOOPETEHHBIE 3HAHMS /S 3KOJIOTHIECKH TPAaMOTHOTO TIOBEIEHHUS B OKPYIKAOIICH
cpene;

° HCIIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIICTCHIIUN IPHU BBIMIOJHEHUHN NPOCKTOB U PEIICHHH
y4eOHO-HCCIIEOBATENBCKUX 3aad 110 U3YUSHHUIO CBOKCTB, CIIOCOOOB IOJIyYEHHS U paclo3HaBaHUs Be-
IIECTB;

* 00OBEKTHUBHO OLIEHHBATH HH()OPMAIIHIO O BEILIECTBAX H XUMHYCCKHX MPOIECcCcax;

* 0CO3HABAThH 3HAUECHHE TEOPETHUCCKUX 3HAHUM 10 XHMHUH JJI1 IPAKTHYECKON NEeSTEIFHOCTH YeIoBe-
Ka;

* cO31aBaTh MOJEIH H CXEMBI [IJIs PEIIeHKs] yIeOHBIX U IT03HABATEIbHBIX 3a1aY,

IOHUMATh HEOOXOIUMOCTE COOTFONEHHUS IPEAIIUCAHNM, IpeaIaraéMblX B HHCTPYKITHAX TI0 UCIIOJIB30-
BaHMIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHUH U JIp.
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1

OmnpenensiTe BO3MOXHOCTb IIPOBEIEHHUS
peakIuii © IpoLeccoB, TpebOyromux
HarpeBaHHUs.

YMenue BbIOMpaTh IpUOOPHI AJI MIPOBE-
JNEHUSI W3MEPEHUH, TpeOYIOIMUX TOYHO-
CTH IIOKa3aHUM.

3HaTh TPOIECCHl, IPOTEKAIOMKE IIpU
IJIaBJICHUH BEIIECTB M WX KPUCTAJIN3a-
1007058

YMmenue pabotate ¢ 060pyHOBaHUEM
neHTpa  oOpa3oBaHUS ~ €CTECTBEHHO-
HAy4YHOM M TEXHOJOTHYECKOH Hampas-
nerHocre#t « Touxu pocTay.

YMeHue MO0Nb30BaThCsl HarpeBaTeNIbHBI-
MU IpUOOpaMu.

[T1aHupOBaTE U OCYINECTBIATH Ha IIpaK-
THKE XUMUYECKHE SKCIIEPHMEHTHI, IIPO-
BOIWUTH HAOJIONEHUS, AeNaTh BBIBOKI 110
pe3yybTataM SKCIIEpUMEHTA.

CrnemoBath mpaBmiaM Oe3omacHoi pado-
TBI B JJaOOpaTOpPHHU IPH HCIIOJIB30BAHUHU
XHUMHYECKOU TIOCYIBI B 060pyIOBaHHUs, a
TaKk)Ke TpaBuUiiaM 0OpaIieHusl C TOPHOYH-
MU BEI[eCTBaMHU

B OBITY

o

[TepBoHauanbHBIE
XUMHUYECKHUE I10-
HSTUS

VMeTh OTJIMYATH BOJOTIPOBOTHYIO BOJY
OT JMCTUUIMPOBAHHOM, 3HATH, IIOUEMY
JUIL TIPOBEIEHHS OKCIIEPUMEHTOB HC-
HOJB3YIOT TUCTHLTAPOBAHHYIO BOLY.
VMeTh OTIHYaTh (U3MIECKHE IIPOIECCHI
OT XUMHYECKHX PE aKITHH.

3HaTh, YTO IPH MPOTEKAHWH pPEaKIUH
MOJIEKYJIBI BEIIECTB pa3pyllaloTcs, a
aTOMBI COXPAHSIOTCS (I BEIECTB C MO-
JNEKYJISIPHBIM CTPOESHHEM).

3gate (QOPMYIHPOBKY 3aKOHA H YMETh
IPUMEHSTL €ro Ha MPaKTHKe, IPH pele-
HHMH pacy&THBIX 3a1ad.

Vmenue paborate ¢ 000pyZOBaHHEM
meHTpa  0Opa3oBaHHS  E€CTECTBEHHO-




HAYYHOH ¥ TEXHOJOTMYECKOH Halpas-
nenHoctel « Touku pocTay.

[TaHupoOBaTh W OCYIIECTBISATH Ha IIpak-
THKE XWMUYECKHE SKCIIEPUMEHTHI, IIpO-
BOIHUTH HAOIIONCHUS, IENIaTh BEIBOABL TI0
pe3yJibTaTtaM SKCIEPUMEHTA.

CrnenoBath mpaBuiiaM Oe3omacHOU pabo-
TBI B JTJAOOPATOPHU IPU HCIIOJIE30BAHUU
XUMHYECKOH MOCYIBI U 000pyIOBaHUS, a
TaKXKe MpaBujaM OOpaIieHus ¢ TOprYHU-
MU BEIIECTBAMH B OBITY

(US)

PacTtBOpEI

12

VmeTs npencTaBiIeHAE O Pa3HON 3aBHCH-
MOCTH PacTBOPHMOCTH BEILECTB OT TEM-
nepaTypsl.

YMeTh HCHOJb30BaTh MU(POBOKH MUKpPO-
CKOII 11T U3y4eHUsI GOPMBI KPUCTAILIOB.
VmeTh @pencTaBieHHE O pPa3IMdHOH
HACHIIEHHOCTH PacTBOPa PacTBOPSIEMBIM
BEIIIECTBOM.

YMeTb OmpenesiiTe KOHIEHTpaIHIo pac-
TBOPA, UCIIOJIb3YsI HHCTPYKIIHUIO.

3HaTh CHOCOOHOCTH KPHCTALIOTHIPATOB
pa3pymaThkCs NPy HarpeBaHHH.

Ymenune pabotatb ¢ 000pydOBaHHEM
neHTpa  0o0pa3oBaHUSA  €CTECTBEHHO-
HAay4YHOX M TEXHOJIOTMYECKOH Halpas-
neHHocTe#l « Touku poctay.
[TmaHMpOBaTE U OCYIIECTBILATH HA IIpaK-
THKE XUMUYECKHAE SKCIIEPHMEHTEI, IIPO-
BOJIUTEH HAOMIONEHHS, AEIaTh BBIBOJLI I10
pe3ynbTaTaM 3KCIEPUMEHTA.

CrnenoBath mpaBmiiaM Oe30macHOM pabo-
TBI B JIAOOPATOPHUK IIPHU KCIOIb30BAHUHU
XHUMHUYECKOH TIOCYIBI U 000pyIOBaHMS, a
TaK)Ke MpaBujaM OOpaIleHus ¢ FOPIOYH-
MU BEIIECTBAMH B OBITY

XUAMHUYECKHE pe-
aKI1H

15

Vcronp30BaTh XUMHYECKYIO CHMBOJIUKY
IUTST COCTaBJI€HHUs (OPMyYII BEIIECTB, MO-
JEKYJSIPHBIX YPaBHEHHH XMMHYECKHX
peaKIui.

[ToHmMaTe CyIIHOCTB IIpollecca HeATpa-
JM3alUy U IPUMEHATH IPOLECC HEHTpa-
JM3alluK Ha IPaKTHKE.

Ymenue paboTath ¢ 000pyAOBaHHUEM
meHTpa  00pasoBaHMS  €CTECTBEHHO-




Hay4HOM H TEXHOJIOTHYECKOH Hampas-
neHHocTeld « Touku poctay.

[InaHupoBaTh U OCYIIECTBJIATH Ha Ipak-
THKE XUMHYECKHE DKCIIEPUMEHTHI, IIPO-
BOJUTH HAOMIONEHHUS, eaTh BEIBOIBI IO
pe3ynbTaTaM 3KCIIEPUMEHTA.

Crnenosare mpasunaM GesomacHoil pa6o-
Thl B JIADOPATOPHH TIPH HCIIOIL30BAHUH
XMUMUYECKOH IOCYIBI U 000pyIOBaHMus, a
TAaKOKe MpaBHjIaM OOpaINeHus] C TOPIOYH-
MH BELIECTBAMHU B OBITY

OCHOBHEIE KJIac-
CBI HEOpraHuye-
CKHX COCOUHEHHH

13

KnaccubuuupoBats wu3ydyaemple Belle-
CTBa II0 COCTaBY U CBOMCTBAM.

3HaThb OOBEMHYIO JONIKO COCTABHBIX Ya-
CTeH BO3IyXa.

YMETh IPOBOAUTH NMPOCTEHINNE CHHTESEI
HEOPraHMYECKHX BEIECTB C MCIIOJIE30Ba-
HHEM HHCTPYKITHH.

YMeTh onpenenats pH pacTBopos.
IIpriMenATE yMEHHS IO ompenenenuto pH
B IIPAKTHYECKOH NESTEILHOCTH.

YMETh ONlpeneNaTh KHCIOTHOCTh IIOUB.
IIporuo3upoBaTh CBOMCTBA BEIIECTB HAa
OCHOBE OOLIMX XHMHYECKHX CBOMCTB
H3YyYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS.

Ymenne pabotath ¢ 000pymOBaHHEM
LHeHTpa  OOpa3oBaHHSI  E€CTECTBEHHO-
HAay4YHOH M TEXHOJOTMYECKOH Halpas-
neHHoctel « Touku pocTay.
[ImaHupOBaTE U OCYINECTBJSITL HA IMpaK-
THKE XMMHUYECKHE OSKCIIEPUMEHTHI, IMPO-
BOJUTH HAONIONEHHUS, AENaTh BEIBOMBI 11O
pe3ybpTaTaM 3KCIepUMEHTa.

CrnenoBath npaBuiam Oe3omacHoi pabo-
THl B JJaOOpPaTOPUHU IIPH HCIIOJIb30BAHHH
XUMHYECKOH IocyIbl B 000pyIOBaHHUS, a
TaK)Ke IIpaBHUJIaM OOpAIEeHUs C TOPIOYH-
MU BEILECTBAMU B OBITY

XuMuueckas
CBSI3b

OmnpeneniaTs BUI XUMHUYECKOH CBs3H B
COEIMHEHUH.

Iloka3aTb  3aBUCHMOCTH  (DH3HYECKUX
CBOMCTB BEIIECTB OT THIIA XMUMHYECKOH
CBA3H.

Ymenune pabotate ¢ o06opymoBaHUEM




IeHTpa  00pa3oBaHUS  €CTECTBEHHO-
HAayYHOW W TEXHOJOTHYECKO Hampas-
JIeHHocTed « Touku pocTay.

IInaHupoBaTh M OCYINECTBIATH HA TIpax-
THKE XHMHYECKHE ODKCIIEPUMEHTEHI, IIpO-
BOIIUTH HAOIONEHHUS, JeIaTh BEIBOIBI 10
pe3ysbTaraM 3KCIIEPHUMEHTA.

Crenosats mpaBunaM GesomacHoi pabo-
Thl B J1a00OpPaTOPUH NPH HCIOJIB30BAHUH
XMMHYECKOU TOCYABl U 000pyIOBaHus, a
TaloKe TpaBUjiaM OOpalleHus ¢ TOpPHYH-
MH BEIIECTBAMH B OBITY

OBILEE KOJINYE-
CTBO YACOB IO
TTIPOT'PAMME

70
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