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IHosicHuTEIBbHAA 3aNIMCKA.

[IporpaMMa 1Mo XMMHHM Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsl COCTAaBJI€HAa Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO  00-
miero obpasoBanus, npeactaBieHHbIX B DI'OC OO0, ¢ yuérom pacnpenenéHHbIX o Kiaccam Mpo-
BEpsIeMbIX TPeOOBaHUI K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENIbHON MPOrpaMMBbl OCHOBHO-
ro o0uiero o0pa3oBaHus U JIEMEHTOB COJIEP)KaHUS, MPEJICTABICHHBIX B YHUBEPCATbHOM KOAU(DU-
KaTrope MO XUMHH, a TaKKe Ha OCHOBE (ellepajbHON MPOrpaMMbl BOCIIUTAHHUS O0YyYaroIIUXCs MPU
MOJIyYUEHUH OCHOBHOro o00mero o6pasoBanus u c¢ yuérom Konuenuuu mnpernopaBaHusi yd4eOHOTO
npenMera «XuMHUsS» B 00pa3oBaTenbHBIX opraHusauusx Poccuiickoil denepanuu, peaqu3yrommx
OCHOBHBIE 0011€00pa3oBaTenbHble nporpaMmbl (yTB. Pemennem Komnernn Munnpocsemenus Poc-
cuu, npotokos1 ot 03.12.2019 Ne I1K-4BH).

CornacHo cBOeMYy Ha3HAYEHHIO MIPOrpaMMa 1o XUMHUH Ja€T MpeACTaBIeHUEe O LeNsX, 00mei
cTpaTerud OOyueHHs, BOCIUTAHHUS W Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMH YUEOHOTO IpenMeTa,
YCTaHABIIMBAET 00s3aTENIbHOE MPEIMETHOE COJEp)KaHue, IMPelycMaTpuBaeT pacipe/esieHue ero mo
KJIaccaM U CTPYKTYPUPOBAHHUE €ro IO pa3/esiaM U TeEMaM IPOorpamMmbl, ONPEAEIAET KOJIUYECTBEHHbIE
1 KaueCTBEHHbBIC XapaKTEPUCTUKHU COJEPKaHUs, HaéT MPUMEPHOE paciipeie]ieHre Y4eOHbIX YacoB 10
TEMaTUYECKUM pa3zesiaM IporpaMMbl U PEKOMEHIYEMYIO MOCJIEIOBATEIbHOCTh UX U3YYEHHUS C Yué-
TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKH y4eOHOTO MpoIlecca, BO3PACTHBIX OCO-
OeHHocTell 00yJaromuxcs, OnpeaesieT BOSMOXKHOCTH TpeAMeTa Ui pean3aiii TpeOOBaHUH K pe-
3yJlbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTebHOM MPOTpaMMbl HA YPOBHE OCHOBHOTO 001Iero oopa-
30BaHUs, a TaKKe TpeOOBaHUH K pe3yJbTaTaM 00y4eHHUs] XUMUU HA YPOBHE LI€JI€H U3yueHus npeame-
Ta U OCHOBHBIX BHJIOB yue€OHO-IIO3HABATEIbHON JEATENbHOCTH (y4eOHBIX ICHCTBHIA) yUYE€HUKA I10
OCBOEHUIO YyUE€OHOIO CO/IEPIKAHMUSL.

Bxiiag xumun B JOCTHKEHUE 1I€JIeil OCHOBHOTO 00IIero o0pa3oBaHus 0OYCJIOBIEH BO MHO-
I'OM 3HAQYE€HUEM XMMHYECKON HayKu B O3HAHWU 3aKOHOB MPUPObI, B Pa3BUTUU IPOU3BOJAUTEIBHBIX
cu1 00IIeCTBa U CO3JJaHUH HOBOI 0a3bl MAaTepUANIbHON KYIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK pacHpOCTpaHuIa CBOE BIMSHHE Ha BCe
00JacTy 4eJI0BEUECKOT0 CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJCHHE MUPA, CTalla HEOThEMIIEMBIM KOM-
MTOHEHTOM MHUPOBOW KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM KM3HU OOILECTBA: 3HAHUE XUMHUH CIYKHUT
OCHOBOH 17151 OPMHUPOBAHUSI MUPOBO33PEHUS YEJIOBEKa, €ro MPeICTaBIeHU 0 MaTepUaIbHOM €MH-
CTBE MHpA, BAXKHYIO POJIb UTPAIOT (pOpMHUpyEeMble XUMUEH MPEJCTABICHUS O B3aUMONPEBPAIIECHUAX
SHEPrUuu M 00 PBOJIOIMHU BEIECTB B MPHUPOJIE, COBPEMEHHAs XMMUs HalpaBjieHa Ha pPelIeHHue IJI0-
OaJIbHBIX MPOOJIEM YCTONYHBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON U
HKOJIOTHYECKOM 6€30MacHOCTH, MPOOIeM 3/IpaBOOXPAHEHHS.

B ycnoBusx Bo3pacTaroiero 3HayeHusl XMMUU B )KM3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
POJIb XUMHYECKOro 00pazoBaHMs. B miaHe conuanu3aluy OHO SBISETCS OJAHUM U3 YCIOBUH (opMHU-
POBaHMsI UHTEJIEKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY 4eJIOBEKY XMMHUYECKHE 3HaHUS HEOOXOIUMBI [Tl pHoOpeTeHus 00IeKyIb-
TYPHOTO YpOBHSI, TO3BOJIIOIIETO YBEPEHHO TPYJIUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBaTh B
MHOTI000pa3HOMN KU3HU OOIIECTBa, sl OCO3HAHMS Ba)KHOCTH Pa3yMHOT'O OTHOILIEHUS K CBOEMY 3710-
POBBIO U 3JI0POBBIO APYTUX, K OKpY)KalOIIed MPUPOTHON cpene, JUlsl TPaMOTHOTO MOBEACHUS IpU
WCIIOJIb30BaHUU PA3JINYHBIX MATEPHAIIOB M XUMUYECKUX BELIECTB B IOBCEAHEBHON KU3HHU.

Xumudeckoe 00pa3oBaHNE Ha yPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs SIBISAETCS 0a30BBHIM
10 OTHOIIEHUIO K CHCTEME 00IIero XuMHUecKoro oopasobanus. [loaToMy Ha COOTBETCTBYIOIIEM EMY
YpOBHE OHO peau3yeT IpUCyIIre O0IEeMy XUMHUYECKOMY OOpa30BaHHIO KIIFOYEBbIE LIEHHOCTH, KO-
TOpBIE OTPAXKAIOT TOCYJAPCTBEHHbIE, OOLIECTBEHHBIE U WHANBUYAIbHbIE TIOTPEOHOCTH. DTUM OIIpe-
JeNIIeTCsl CYIIHOCTh O0IIel cTpaTernuu 00y4eHUs, BOCHIUTAHUS U Pa3BUTHUS 00ydarOIIUXCsl CPECTBA-
MU Y4eOHOT 0 mpeMeTa.

N3ydenune xumun:



CHOCOOCTBYET peanu3alliil BO3MOXKHOCTEH Ui caMOpa3BUTUSL M (DOPMUPOBAHHS KYJIBTYPHI
JMYHOCTH, €€ 001el U (PyHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH O0y4arommxcs,
HaBBIKOB MX CaMOCTOSATEJILHOM y4eOHOU J1eATebHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIE0BATEIbCKUX
YMEHUH, HeOOXOMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B MPO(PECCUOHATILHON 1A TEIbHOCTH;

3HAKOMMUT CO CIELU(PUKON HayyHOI'O MBIIJICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOIO B3IJIs/1a
Ha eIMHCTBO MPHUPOJBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (hOPMUPOBAHHH €CTECTBEH-
HO-HaY4YHOH rpaMOTHOCTH O00YyYarOIUXCs;

CHocoOCTBYeT (hOPMUPOBAHHIO IEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJIOIMUYECKOe 00pa3oBaHue 00ydaroIuxcs.

Ha3Banubie HampaBieHuss B 0Oy4eHHHM XUMHH OOECHICUMBAIOTCS CIEHU(PUKON COIEp:KaHUS
yu4eOHOro IpeaMeTra, KOTOPbIM SBJSIETCS MEeAarorMueckd aJalTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKU XMMHUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.

Kypc Xxumuu 0CHOBHOM LIKOJIbI OPUEHTUPOBAH Ha OCBOEHHE OOy4aroIIMMUCS OCHOB Heopra-
HUYECKOW XUMHUHM M HEKOTOPBIX MOHITHA U CBEJCHUH 00 OTACIBHBIX 00BEKTaX OPTaHUYECKON XHU-
MUHU.

CrpykTypa copepxaHus mpeamera cpopMUpoBaHA Ha OCHOBE CHCTEMHOIO MOJAXOJa K €ro
n3ydyeHn1o. ConeprkaHue CKIIaAbIBAETCS U3 CUCTEMBI IIOHATUH O XMMHUYECKOM DJIEMEHTE U BEIIECTBE
U CUCTEMbI MOHATUH O XUMHUYecKON peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO OPraHM30BAHBI 110
IIPUHLIMITY [TOCJIEI0BATEIBLHOIO Pa3BUTUSA 3HAHUM HA OCHOBE TEOPETUUYECKUX IIPEICTaBIECHUN pa3HO-
IO YPOBHS: aTOMHO-MOJIEKYJIIPHOT'O YYEHHMs KaK OCHOBBI BCErO €CT€CTBO3HaHUs, ypoBHsA [lepnoau-
gyeckoro 3akoHa /[.1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUH, YYEHHUs O CTPOCHHMM aTOMa U XHU-
MUYECKON CBSI3HU, PEACTABICHUN 00 IEKTPOIIUTUYECKON TMCCOLMALIMN BELECTB B pacTBopax. Teo-
peTHYecKre 3HaHUS pPaCCMAaTPUBAIOTCS HAa OCHOBE 3MITMPHUUYECKH MOJTYYEHHBIX U OCMBICICHHBIX (hak-
TOB, Pa3BUBAIOTCS TOCIIEAOBATEILHO OT OJAHOTO YPOBHS K APYTOMY, BBIONHSSA (YHKIHUU OOBSICHE-
HUS W IPOTHO3MPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXXHOCTEW ITPAKTUYECKOIO IMPUMEHEHUS H II0-
JIy4E€HHsI U3y4aeMbIX BELIECTB.

Takast opranuszanus cojaep’kKaHusi MPorpaMMbl CHOCOOCTBYET HPEICTABICHUIO XUMHUYECKOM
COCTAaBJISIFOIIEH HAyYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM Mpupobl. Tem caMbiM obecreun-
BAeTCs BO3MOXKHOCTh (DOPMHUPOBAHMS Y 00y4aroIUXCsl LIEHHOCTHOTO OTHOLICHHSI K HAyYHOMY 3Ha-
HHUIO ¥ METOJaM IIO3HaHHUs B HayKe. BaxKHO Takke 3aMETUTh, YTO OCBOCHME COJIEpKaHUs Kypca Mpo-
UCXOJUT C IIPUBJICYEHNEM 3HAHUN U3 PaHEe U3YyUEHHBIX KypcoB: «OKpyxarouuii Mmup», «buomorus.
5—7 xnacce» U «Pusnka. 7 Kiacey.

K HampaBieHMIO MepBOCTENEHHOM 3HAUMMOCTH TPU peain3anun o0pa3oBaTesIbHBIX (QYHKINN
XUMHH TPAJUIIMOHHO OTHOCAT (POPMHUPOBAaHME 3HAHWN OCHOB XMMHYECKOW HAyKH Kak 00JacTH co-
BPEMEHHOI'0 €CTECTBO3HAHUsA, NIPAKTUUYECKON NEATEIIBHOCTU YEJIOBEKA U KaK OAHOI0 U3 KOMIIOHEH-
TOB MUPOBOM KyJbTYpBhl. 3ajaua yueOHOro MpeiMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMBI XUMHYE-
CKUX 3HaHUI — Ba)XHEHIINUX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, TOCTYIMHBIX
000011eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, 3HAHUI 0 HayYHbIX METOJaX W3Y4YECHHUS
BEIIECTB U XMMUYECKHUX pEeaKiHii, a Takke B (POPMUPOBAHUU U PA3BUTHHU YMEHHH U CIIOCOOOB Jiesi-
TEJIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHMEM, HAOJIIOJEHHEM U NMPOBEACHUEM XHMHUYECKOTO SKCIIEpH-
MEHTa, COOJII0ZICHHEM MpaBUJI 6€30I1aCHOT0 OOpAIlleHHs C BELIECTBAMH B OBCEIHEBHOMN JKHU3HU.

Hapsiny ¢ 3TuMm 1enu u3ydeHus y4eOHOTO ImpeaMeTa B MpOorpaMMe [0 XUMHH YTOUYHEHBI U
CKOPPEKTHPOBAHBI C YUETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO oO1iero oopazoBanus. Ce-
roJHsi B o0pa3zoBaHUM 0c000 3HAUMMOMN NMpPU3HAETCS HAIIPABJIEHHOCTh OOYYEHHs] Ha pa3BUTHE U Ca-
MOpa3BUTHE JMYHOCTH, (POpPMHUpOBaHUE €€ WHTEIUIeKTa M oOmied KynbTypel. OOyyeHHE YMEHUIO
YUUTBCA W TPOAOKATH CBOE OOpa3OBaHHE CAaMOCTOSITENIBHO CTAaHOBUTCS OJIHOM M3 Ba)KHEMIIUX
GbyHKIMN y4eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM Npu W3y4eHUH NMpPEMETa Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs JOMHU-
HUpYIOILlee 3HaUeHHE TPUOOPENN TaKue e, Kak:



(GbopMUPOBaHNE HWHTEUIEKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, CO-
TPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PEIICHUN, CTIOCOOHON aJanTHPOBATHCS K OBICTPO Me-
HSAIOUIUMCS YCIIOBUSAM >KU3HU;

HAIpPaBJIEHHOCTh OOyUEHHUs Ha CUCTEMAaTHYecKOoe MpUOOILIeHHEe 00YyYarolUXcsi K CaMOCTOsI-
TEJNbHOM IMO3HABATEIbHON NEATENFHOCTH, HAyYHBIM METOJIaM IO3HaHUs, (OPMHUPYIOIIMM MOTHBA-
LUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

obecrieueHrne yCJIOBUH, CIOCOOCTBYIONINX MPUOOPETEHUIO O0YYAIONIMMHUCS OIBITa Pa3HO00-
pa3Hoil AESITENTbHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIHIN),
MMEIOLIUX YHUBEPCAIbHOE 3HAYEHHE JUISl PA3JIMUHBIX BUJIOB JI€ATEIbHOCTH;

dbopMupoBaHUe yMEHUN OOBSCHATH M OLCHUBATH SBJICHUS OKPY)KAIOIIEr0 MHUpa Ha OCHOBa-
HUU 3HAHUH U OIBITA, MOJTYYEHHBIX IPU U3YYCHUU XUMUH;

dbopMupoBaHue y o0ydaromuXcsi TYMAaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS LIEHHOCTH XH-
MUYECKUX 3HAHUH JJIs1 BIPAOOTKHU 3KOJOTMYECKH LIEIECO00Pa3HOro NOBEAECHUS B OBITY U TPYAOBOMH
JESATEIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3710POBbsl M OKPYXKAIOILIEH IPUPOJIHOMN CPEJIbI;

pa3sBUTHE MOTHBALMU K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHUTAHUIO HA
OCHOBE YCBOEHHsI 00II[eUeIOBEUECKHUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduiis U
HAIPaBICHHOCTH JaTbHEHIIET0 00yUCHHUS.

B cucreme o6miero o6pa3oBanusi XUMHUS MPU3HAHA 0053aTENbHBIM YU€OHBIM MPEIMETOM, KO-
TOPBII BXOAUT B COCTAB MPEAMETHOM 00siacTu «EcTeCTBEHHO-HAYUHbIE IPEAMETHI».

O011ee yncIo 4acoB, PEKOMEHIOBaHHBIX JIJIs M3yueHus: XuMuu, — 136 yacoB: B 8 kitacce — 68
yacoB (2 yaca B He/ieN0), B 9 kinacce — 68 yacoB (2 yaca B HEJEINIO).

Jlns kaskaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET OBbITh HC-
MOJIb30BAaHO YYaCTHUKaMHU 00pa30BaTEIBHOTO Tpolecca B LHEeiIxX (HOpMUPOBaHHS BapUaTHBHOH CO-
CTaBJIAIOIIEH COJIep>KaHUs KOHKpETHOW paboueit mporpammbl. [lpu 3TOoM oOsi3arenbHas (MHBapu-
aHTHasl) 4acTh COJIEP’KaHUsl y4EOHOIO MPEeIMETa, YCTAaHOBJIEHHAs IPOrPaMMOil 110 XUMUH, U BpeMs,
OTBOJMMOE Ha €€ U3y4eHHe, JOHKHBI ObITh COXPaHEHBI ITOJHOCTHIO.

B cTpykType nmporpamMmel 110 XMMUU Hapsay C IMOSCHUTEIBHON 3allMCKOM BBIACIICHBI CIENY-
IOIUE Pa3/ieNibl: MJIaHUPYyEeMble Pe3yabTaThl OCBOCHHUS Yy4eOHOro MpeAMeTra — JMYHOCTHBIE, MeTa-
IpeIMETHBIE, IPEIMETHBIE, COAEpKaHUE YUeOHOr0 MpeaMeTa Mo rojaM oOy4eHHUs.

Conep:xanue o0yueHus B 8 kiacce.

[TepBoHaYyanbHbIE XUMUYECKUE TTOHSATHUSI.

IIpeamer xumun. Postb XuMuHM B )KM3HU 4esloBeKa. Tena n BemecTBa. @u3nyeckue CBOMCTBA
BEIIECTB. ATperaTHOe COCTOsIHUE BemlecTB. [loHATHE 0 MeTo/aX MO3HAHUS B XUMHUU. XUMHUS B CH-
creme Hayk. YucTele BenecTBa U cMecu. CrocoObl pa3fiesieHus CMeceil.

ATOMBI M MOJIEKYTbl. XUMHUYECKHE 7eMeHTbl. CHMBOJIBI XUMHUECKHUX 3JIeMEeHTOB. [IpocThie
Y CIIOJKHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuyeckas popmyrna. BadeHTHOCTP aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BeniectB. OTHOCHTENbHAS aTOMHast Macca. OTHOCUTENbHAsI MOJIEKYJIsipHast Macca. MaccoBast
JIOJISl XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

du3nyecKkue 1 XUMUYECKHE SBICHHS. XUMHUSCKast peakius U e€ Mpu3HaKu. 3aKOH COXpaHe-
HUS Macchl BellecTB. XUMU4eckue ypaBHeHus. Kiaccudukammss XuMu4eckiX peakiuii (coennHeHus,
pasnoKeHus, 3aMeleHns, 0OMEHa).

XVUMUYECKUN DKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYy/I0#, ¢ TpaBHiiaMd pabOTHI B
nabopaTtopur W mpuéMamMu OOpaIieHusi C JIa0OpaTOPHBIM OOOPYIOBAHHEM, M3YUYCHHE W OIHUCAHHE
(bU3MYECKUX CBOWCTB OOPa3I[OB HEOPTraHMYECKHUX BEIIECTB, HabOMIoJeHHe (pu3nveckux (TaBIeHUE
BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KUIICHHE W KOHJCHCAIHUS BOJBI) U XHMHUYCCKHX
(ropeHue cBe4H, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTOW) SBICHUH,
HaOJI0ICHNE U ONTMCaHKe MTPU3HAKOB MPOTEKAHMS XUMHUECKUX PeaKIuid (pa3ioskeHHe caxapa, B3au-
MOJICCTBHE CEPHOM KUCIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuna meau(ll) mpu Harpesa-



HUU, B3aUMOJIelicTBHE kene3a ¢ pacTBopoM coiu menu(ll)), m3yuenue cnocoboB pasaeneHus cMeceit
(c moMoIbI0 MaruuTa, (GUILTPOBAHUE, BBHITIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus), IpoBeAeHUE
OYHMCTKH TIOBAPEHHOM COJIM, HAOIIOIEHHE U OMHMCAaHUE PE3yIbTaTOB MPOBEACHHUS OIBITA, WILTIOCTPU-
PYIOILIEr0 3aKOH COXPaHEeHHsI MacChl, CO3aHHE MOJIeTIE MOJIEKYI (I1apOCTEP>KHEBBIX ).

Baxwuelime npeacTaBuTeNId HEOPraHUYECKUX BEILECTB.

Bo3nyx — cmeck razoB. Cocras Bo3znyxa. Kucnopoa — aneMeHT u npocrtoe BeniectBo. Haxox-
JICHUE KUCIOpOoJa B MPUPOJE, PU3NUYSCKUE U XUMHYECKHE CBOWCTBA (peakiuu ropeHwus). OKCUIbL.
[Ipumenenue kuciaopona. CrnocoObl MONMy4eHHs] KHCIOpoAa B J1a00paTOpUu M MPOMBILIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTporiHasi MoAU(UKaLus KUCIOpOoIa.

TerioBoit 3hPekT XuMUUecKol peakiiy, TEPMOXUMHUECKUE YPAaBHEHUS, 3K30- U SHIO0TEp-
MHUYECKHE peakuuu. TOIuMBO: yrojb M MeTaH. 3arps3HEHUE BO3/yXa, YCWICHHWE MapHUKOBOTO 3(h-
(ekTa, pa3pyiieHue 030HOBOTO CIIOS.

Bopmopon — anemeHT u poctoe BeniecTBo. Haxoxaenue BoJopoa B mpupoie, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI monydeHus. Kucnorsl u conu.

KonuyectBo BemectBa. Moabs. Mossipras Macca. 3akoH ABOTaJipo.

Monsipablii 00BEM ra3oB. PacuéTsl o0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Bona kak pacrBopurens. PactBopbl. HacklieHHblE M HEHACHI-
HIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBast 0Jis BELIECTBA B pacTBope. XUMU-
YyecKkue cBoMcTBa BoJibl. OcHOBaHuUA. Poiib pacTBOPOB B IpHUpOJE U B KU3HM YesoBeka. Kpyrosopor
BOJIbI B IPUpPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coenunenuit. Oxcuapl. Kiaccupukanus okCUIoB: CoOIeoo-
pasyromiue (OCHOBHBIE, KUCIOTHBIE, aM(bOTepHbIe) U HecojeoOpasyromue. HoMeHknaTypa OKcua0B
(MexxayHapoJHas ¥ TpuBUanbHas). Ou3nyeckue U XMMHUECKHUE cBOiicTBa okcuaoB. [lonydyenue ok-
CHUJIOB.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBaHUS. HomeH-
KJIaTypa OCHOBaHUU (MEXIyHapoaHas W TpuBHalbHasi). OU3NMUecKkre M XUMHUYECKHE CBOMCTBA OC-
HoBaHMM. [lonydenue ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa KucioT (MeXIyHapoaHas U TPUBHUAIb-
Has). Ousnyeckre U XMUMUYECKue cBoicTBa kuciot. Psn aktuBHoctn MeramioB H.H. bekerosa. Ilo-
Jy4EHHUE KUCIIOT.

Conu. Homenknarypa comneit (MexayHapoaHasi U TpUBUAJIbHASA).

®dusnueckue U XUMHUECKUE CBOMCTBA coliel. [loydyenue comnen.

['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUECKHUX COECAMHEHUMH.

XVMMHYECKUH IKCIIEPUMEHT: KaUECTBEHHOE ONPEAEIEHUE COAEPKAHUA KUCIOPOJa B BO3IYXE,
MoJIyueHue, coOupaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB KUCIIOpOAa, HAO0IeHNE B3aUMOAEH-
CTBMsI BEILECTB C KHUCJIOPOAOM U YCIOBHMS BO3HMKHOBEHHUS U TpEKpalleHus ropeHus (Imoskapa),
O3HaKOMJIEHHE C 00pa3llaMy OKCHJIOB M ONMCaHHE HX CBOICTB, MOJIy4€HUE, COOMpaHKe, paclio3Ha-
BaHUE W M3YYCHHE CBOICTB BOJOpona (ropeHue), B3auMoeicTBue Bojopoaa ¢ okcumom meau(ll)
(BO3MOHO HCIOJIb30BAaHWE BHUICOMATEPUATIOB), HAOIIOJCHUE OOpPAa3IOB BEIIECTB KOJIUYECTBOM |
MOJIb, MCCJIEIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, IPUTO-
TOBJICHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM J0JIE PACTBOPEHHOTO BEUIECTBA, B3AUMOJICHCTBHE
BOJIbI C MeTaJlIaMH (HaTpUeM U KaJibl[ieM) (BO3MOXHO HUCIOJIb30BaHUE BUJICOMATEPHAIIOB), OMpeie-
JIEHUE PacTBOPOB KHCIOT M IEJI0YeHl C MOMOIIbI0 MHAMKATOPOB, HCCIeI0BaHUE 00pa3loB Heopra-
HUYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB, HAOJIOJCHNE U3MEHEHUsI OKPAaCKH MHAWKATOPOB B PAaCTBO-
pax KUCIJIOT U 1Ienouel, n3yuenue B3aumoseiicteus okcuaa meau(ll) ¢ pactBopom cepHOM KUCIOTHI,
KHCIIOT € METaJulaMH, peakluii HEWTpaln3alni, 0JIydeHHEe HEPACTBOPUMBIX OCHOBAHUi, BBITECHE-
HUE OJHOTO ME€Tajula JIPYyruM U3 PacTBOpa COJH, PELIEHHE AKCIEPUMEHTAJIbHBIX 3a7ad M0 TeMe
«Baxknelinme Ki1accbl HEOPraHUYECKUX COEIUHEHUIN.

Ilepnonnueckuii 3akoH u [lepnonnueckas cucreMa XuMuIeckux 3imeMeHToB [ M. Mennenee-
Ba. CtpoeHune aToMoB. XUMHUECKas CBA3b. OKUCINTENBHO-BOCCTAHOBUTENBHBIE PEAKLINH.



[TepBble MOMBITKH KIACCU(PUKANUNA XUMUUYECKUX DJIEMEHTOB. [loHSITHE O TpyIIax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TajlOreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[lepuoanueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB .M. Mennenee-
Ba. Kopotkonepuonnas u jymmHHOTIEpUOaAHAs GopMbl [leproandeckoil CHCTeMbl XUMUYECKHX 3Jie-
meHToB JI.1. MenneneeBa. [lepuonbl u rpynmnbl. @U3ndecKuil CMBICI TOPSIAKOBOTO HOMEpa, HOMe-
POB IIEPHO/Ia U TPYIIIBI FJIEMEHTA.

Ctpoenue aroMoB. CoctaB aroMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oitouek aToMOB MepBbIx 20 xumMudecknx 31emMeHToB [lepuonudeckoii cucremsr JI.1. Menneneena.
XapakTepucTuKa XMMUYECKOTO 3JEMEHTa IO €ro mnojoxeHuro B llepuogmueckoin cucreme J[.U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAUIMYECKUX U
HEMETaJUTMYECKUX CBOWCTB IO IpymaM u nepuojaM. 3uauenue I[lepuonnueckoro 3akona u Ilepuo-
JMYECKON CHUCTEMbl XUMUYECKUX AJIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. .M. Mennenees —
Y4EHBIN U IPAKIAHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (HOJsipHAs W HEMOJSIPHAsI) CBSI3b. DIEKTPOOTPULIATENb-
HOCTh XMMHYECKHUX 2JIEMEHTOB. lOHHAas CBS3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. [Iporiecchl OKUCIeHus u
BoccTaHOBJIECHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3YUYEeHHE 00pa3IOB BEIIECTB METAJIOB U HEMETAJIIOB, B3aUMO-
NENUCTBUE TUJIPOKCUA IIMHKA C PACTBOPAMU KUCIOT W IEJIOYEH, MPOBEICHUE OIBITOB, UILTIOCTPHU-
PYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (FOpeHHe, Peakiuy pa3oKeHus,
COCIMHECHMUS).

MesxnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU U3YUCHUU XMMUU B 8 KJIACCE OCYIIECTBIISICTCS Ye-
pe3 UCIOB30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSTHUMN, SBISIOUUXCA CH-
CTEMHBIMHU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO01ure ecTeCTBEHHO-HAyYHbIE TIOHATHSA: HAy4YHBIA (PaKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CUHTE3, KJIacCCU(UKAIIHS, TIEPUOJUIHOCTD, HAOIIOCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHHE,
MO/I€J1b, SIBJICHHE.

®dusnka: Marepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAIUOAKTHB-
HOCTb, MOJIEKYJIa, YIEKTPUYECKUI 3aps, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, (GU3N4YEeCKrue BETUINHBI, UHUIIBI H3MEPEHUsI, KOCMOC, ITaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpochepa, MUHEpPaIbI, TOPHbIE MOPO/IbI, MTOJIE3HBIE CKONIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Conep:xanue o0yueHus B 9 kiacce.

BemiecTBO 1 XMUMUYeCKas peakiusl.

Ilepnonnueckuil 3akoH. [leproauueckas cucrema xumudeckux anemeHTos .M. Mennenee-
Ba. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOWCTB XMMHYECKHUX 3JIEMEHTOB IMEPBBIX
TPEX MEPUOMOB, Kaausl, KAIBIUSI U UX COCAMHEHUN B COOTBETCTBUU C IMOJOKEHHUEM DIIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM HMX aTOMOB.

CtpoeHue BemecTBa: BUIbI XUMHUYECKOW CBS3U. THIBI KPUCTAUTMYECKUX PEIIETOK, 3aBUCH-
MOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJAa XUMUUECKON CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMUECKUX BEIIECTB (MEXIyHapOIHAS W TPUBUAIb-
Has). XMMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCA K Pa3MYHBIM KJIaccaM HEOPTaHUYECKUX CO-
eAMHEHUH, TCHETUYECKas CBS3h HEOPTaHUIECKUX BEIICCTB.

Knaccudukanus XUMHYECKHX PEaKIUil MO pa3IUYHbIM HpHU3HaKaMm (M0 YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TETUIOBOMY 3P (DEKTy, MO0 M3MEHEHUIO CTETICHEW OKHCICHHS
XUMHYECKHUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YYACTHIO KaTaau3aTopa).



OK30- U SHIOTEPMUYECKUE PEAKIIUH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsaTHe 0 ckopocTy XumHuueckoi peakuuu. IloHsaTre 00 0OpaTUMBIX U HEOOPATHUMBIX XH-
MUYecKuX peakuusax. [IoHsTHEe 0 TOMOT€HHBIX U IeTepOreHHbIX peakuusax. IloHsaTue o XumMuueckoM
paBHOBecHH. DaKTOPBI, BIUAIONIUME HA CKOPOCTh XMMUYECKOH pEaKkIMU U MOJOKEHHE XUMUYECKOTO
paBHOBECHSI.

OKUCIINUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, DJIEKTPOHHbI  OajlaHC  OKHCIMTENb-
HO-BOCCTaHOBUTEIbHOU peakiuu. CocTaBlIeHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIUi ¢ UCIOJIB30BaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

Teopust 37ME€KTPOJUTHUECKON AMCCOLUALMM. DJIEKTPOJIUTHl U HE 3JIEKTPOJIUThL. KaThoHsl,
aHMOHBI. MeXaHu3M JUCCOLMAlMU BELIECTB C pa3jIMYHBIMU BHJAMM XMMUYECKOH cBA3U. CTeneHb
nuccouuanui. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YcI0BUS NPOTEKaHUs PeakLUii HMOHHOro 0oOMEHa, MOJHbIE U CO-
Kpall€HHbIE NOHHBIE YpaBHEHMs peakiuil. CBOWCTBA KUCIIOT, OCHOBAaHUN U COJIEH B CBETE MpEJ-
CTaBJICHUH 00 3JeKTpoiauTHUYecKol auccouuanuu. KauecTBeHHble peakiuu Ha HoHbL. [loHsTHE O
TUAPOJIN3E COJICH.

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOJICIIIMU KPUCTANIMYECKUX PEIIETOK Heopra-
HUYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJopHia
HaTpHs), UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PeaklMU OT BO3AECHCTBUS Pa3IMUHBIX
(akTOpOB, MCCIIEAOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECcCca IUCCOIMALNU KHC-
JIOT, IIeJI0YeH

U cojiell (BO3MOYKHO MCIIOJIb30BaHME BHJIEOMATEPUANIOB), MPOBEACHUE OIBITOB, WIIIIOCTPU-
PYIOLIMX MPU3HAKU MPOTEKAaHUs peakluil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BBIIEICHHUE Ta3a,
00pa3oBaHKE BOJIBI), OTBITOB, HIUTFOCTPUPYIOLINX MMPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pe-
aKIUil (ropeHue, peakuu pasjaokKeHUs, COSAUHEHUs), paclio3HaBaHHEe HEOPIaHWYECKUX BEILECTB C
IIOMOUIbIO0 KAYECTBEHHBIX PEAKLUI HAa MOHBI, PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a1a4u. Hemerasuibl u ux
COEIMHEHMUSL.

OO0mast xapakTepucTHKa rajJoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIEC CTEIICHH
okucneHus. CtpoeHue u (pu3NYecKre CBONCTBA MPOCTHIX BELIECTB — I'aJOreHOB. XMMHUYECKUE CBOM-
CTBa Ha MpUMeEpe XJiopa (B3aUMOJICUCTBUE C METANIAMU, HEMETAJUTaMH, IIeJI04YaMu). XJIOPOBOJAOPO/I.
ConsiHast KuCnoTa, XUMAYECKUE CBOMCTBA, MOIY4YeHHE, IPpUMEHEHME. [leiicTBHIE X0pa U XJIOPOBOIO-
pOJia Ha OpraHu3M 4YesioBeKa. BaxkHeumme XJI0puapl U UX HaXOXKICHUE B IPUPOJIE.

OO6mas xapaktepucTtuka 37neMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUs] aTOMOB, Xapak-
TEpHbIE CTETIEHN OKUCIJICHUS.

CrpoeHue u Gpu3NUecKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.

AmoTponHble MOAM(PUKAIIMN KHUCIOPOJa U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBoo-
pon, cTpoeHue, GU3nYecKue U XuMudeckue cBoicTBa. OKCHUIBI Cephl KaK MPEACTaBUTEIN KUCIOT-
HbIX OKcuoB. CepHas KHUCIO0Ta, (PU3HUECKUE U XMMHYECKHE CBOMCTBA (OOIIMe KakK MpeCcTaBUTENs
KJlacca KHUCJIOT M crenuduueckue). XUMHUUECKUE peakiiH, JIeKaIllie B OCHOBE MPOMBIIIICHHOTO
crioco0a nosrydeHus: cepHoit kucnotsl. [Ipumenenne. Coii cepHOM KUCIOTHI, KAUeCTBEHHAs! PEaKIUs
Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ coelMHEeHHUH B Mpupoe. XUMHUECKOE 3arpsi3HEHUE OKpY-
JKarolle cpebl COSAMHEHUSIMU Cepbl (KUCIOTHBIE 10K/IU, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIO-
COOBI ero MpeaoTBPaILCHHS.

OO6mas xapakTepucTuka 31eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TEpHBIE CTETIEHN OKUCIJICHUS.

A30T, pacnpocTpaHeHHe B pupoe, puznyeckue u XuMudeckue cBoiicrsa. Kpyrosopor azo-
Ta B IpUpojie. AMMHAK, ero (pu3nyeckrue 1 XMMUYECKHe CBOIMCTBA, mojydeHue u npuMmenenue. Conu
aMMOHUS, X (U3NYECKHEe U XMMHUYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiysi Ha HOHBI
aMMOHHMs. A30THasl KUCIIOTa, €& MoJydyeHue, (pU3NuecKue U XUMHUYECKHue CBOoicTBa (oOImme Kak
MIpeICTaBUTENs Kiacca KUCIOT U crnenuduueckue). Vcnonb3oBaHue HUTPATOB U COJiel aMMOHHUSI B



Ka4yecTBE MHUHEPAIBbHBIX YI0OpeHn. XMMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH cpellbl COSTMHEHUIMHI
a30Ta (KUCIIOTHBIE JTOK/H, 3arpsi3HEHUE BO3AyXa, TOUBHI U BOJOEMOB).

®docdop, ammorpomnnbie Moaudukanuu Gochopa, puznueckue u XuMHIecKue cBoictra. Ok-
cun dochopa(V) u pochopHas kuciaora, GpuU3NUECKUEe W XMUMHYECKUE CBOMCTBA, monydeHue. Mc-
noJjp30BaHue GpochaToB B Ka4yeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3meMeHToB |VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEPHBIEC CTETIEHU OKUCIICHUSI.

Yraepon, atoTponHble MOAUGUKALIMY, PaCIPOCTPaHEHUE B MPUPoJe, GU3NUEeCKHe U XUMHU-
geckue cBoicTBa. Ancopbuus. KpyroBopor yriaepoaa B mpupoae. Okcuasl yriiepoaa, ux (usmde-
CKHE€ U XMMUYECKUE CBOICTBA, ACWCTBUE HA )KUBbIE OPraHU3MbI, IIOJyYeHHE U IPUMEHEHUE. JKOJI0-
TMYECKHE MPOOJIeMBbl, CBsi3aHHBIE ¢ okcujaoM yriepoaa(lV), rumoresa riao0anbHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBINA 3P deKT. YToNbHAas KUCI0Ta U €€ COJIU, UX

¢du3nUecKkre 1 XMMUYECKHIE CBOMCTBA, MOydeHUe U nMpuMeHeHnue. KauecTBenHas peakuus Ha
KapOoHaT-uOHBI. Vcnonb3oBaHue KkapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U CEITLCKOM
XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriiepoja (Me-
TaH, 9TaH, YTUICH, alleTUICH, STAaHOJ, TIUIEPHH, YKCYCHAs KUCIIOTA).

Hx coctaB u xumuueckoe crpoeHue. [loHsaTue o OMOIOrHYECKH BaKHBIX BEIIECTBAX: KHUPaX,
OernKax, yriaeBoJax — U UX POJH B )KM3HHU YelIOBeKa. MaTtepraibHOe eIUHCTBO OPraHMYECKUX U He-
OpPraHUYECKUX COCAMHEHUN.

KpemHuuii, ero ¢u3nueckue 1 XMMHUECKUE CBOMCTBA, MoJydyeHne u npumenenue. Coeanne-
HUs KpeMmHHs B nipupoje. OOmme npeacrapineHus o6 okcuae kpemuus(lV) u KpeMHUEBOM KHCIIOTE.
Cunukarel, UX UCIOJB30BaHUE B OBITY, MEIULIMHE, TPOMBIIICHHOCTH. BakHelIe CTpOUTEIbHbIC
MaTepuasbl: KepaMuKa, CTEeKIIO, IIeMEeHT, OeTOH, kene300eToH. [Ipo6ieMbl 6e30MacHOro UCIMob30-
BaHUS CTPOUTEIBFHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HHU.

XUMUYECKUH SKCIIEPUMEHT: M3Yy4eHHE O0pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJIf-
HOW KHCJIOTBI, TPOBEACHNE KaYeCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAONIOJEHUE TPU3HAKOB UX
MPOTEKaHHUs, OMBITHI, OTpaXKaroue GU3NYECKUE U XUMUYECKHE CBOWMCTBA rajOre€HOB U MX COEIHUHE-
HUN (BO3MOKHO HCITOJIb30BAaHUE BHUJIEOMATEPHAIOB), 03HAKOMIIEHHE ¢ 00pa3laMu XJIOPHUIO0B (Tano-
TeHUJIOB), O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOYKHO HCIIOJIb30BaHHE BHU-
JleoMaTepruaioB), HaOIIOACHUE TIpoliecca OOYTIMBAHMS caxapa Mo JeHCTBHEM KOHIIEHTPUPOBAHHOM
CEpHON KHUCIIOThI, U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEIEHUE Ka-
YEeCTBEHHOH peakIuy Ha Cynb(daT-noH 1 HaOII0AeHNE TPH3HaKa e€ MPOTEeKaHus,

O3HaKOMJIEHHE C (PU3MYECKMMHU CBOWCTBAMM a30Ta, ¢pocopa M uUX COeTUHEHUH (BO3ZMOXKHO
HCIOJIb30BaHUE BUAEOMATEpUaoB), 00pa3liaMu a30THBIX U (OCHOPHBIX YIOOpPEHUM, MOTyYeHHE,
coOupaHue, paclio3HaBaHUE U W3yuyeHHe CBOWCTB aMMHaKa, MPOBEIECHUE KAUYECTBEHHbIX peakluil Ha
MOH aMMOHUS U (pocdar-MoH W M3ydeHHe NPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPH-
POBaHHOW a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO MCIIOJb30BaHME BHMCOMATEPUANIOB), U3yUEHUE
MoJieNiell KpUCTAJUIMUECKUX PeIETOK anmasa, rpaduta, ¢QysuiepeHa, 03HAaKOMIIEHHE C IMPOLIECCOM
aicopOLIMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOIa3a, Mojyye-
HUE, coOMpaHue, paclo3HaBaHWE M M3yYeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJACHHUE KauyeCTBEH-
HBIX peakluii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYECHHE NMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHUE
C TPOIYKIWEH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/a4 10 TeMe
«BaxHel11ie HeMeTaJTbl U UX COSTUHEHUS.

MeTaisl ¥ KX COSTMHEHHS.

OO01m1ast XapakTepUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU HX MOJOKEHHS
B Ilepuoanueckoii cucreme xumuueckux semeHToB .M. MenneneeBa u ctpoenus atromoB. CTpoe-
HUE METaJIOB. MeTalsInuecKkasi CBA3b U METAJUINYECKas KpUCTaJUITMYeCcKasi pemeéTka. DIeKTPOXUMHU-
4yecKuil psan HanpsbkeHui MetamioB. dusnueckue U XMMHUYECKHE CBOMCTBAa MeTasuioB. O0iue cro-
cOOBI MosydeHus: MeTayioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT



Koppo3uu. CrutaBsl (CTanb, YyTryH, TIOPATIOMHHHN, OpOH3a) X MPUMEHEHUE B OBITY U MPOMBIIII-
JIEHHOCTH.

[Ilenounble MeTaIbl: OJIOKEHHUE B [lepuoauyeckoil cucteMe XuMHUECKUX 3emMeHToB [I.H.
MeneneeBa, CTpO€HUE X aTOMOB, HaX0KJIEHUE B pupojie. Puznueckue u

XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpust U Kanusi). OKCUIBI U THAPOKCUIBI HATPUS U Ka-
nus. [IppumMeHneHre menoYyHbpIX METauIoB U UX COCIMHEHUM.

[[{erouHO3EMENBbHBIE METAJIIIBI MAarHUM M KaJIbLMIL: ITOokeHue B llepronnueckoi cucreme
xumuyeckux anemeHToB .M. MenneneeBa, CTpoeHHEe UX aTOMOB, HaAXOXJAeHHE B npupoae. duszu-
YECKHUE U XUMHUYECKUE CBOMCTBA MAarHus U Kajblus. Baxkueine coequuenust Kaabius (OKCUJl, THI-
poxcu, conu). KECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxkenue B Ilepuonudeckoil cucreme xumuueckux anemeHTos J[.M1. Menne-
JieeBa, CTPOEHUE aTOMa, HaXOXKJAeHue B npupoje. Gusnyeckne 1 XMuMUYECKHE CBOMCTBA AIIFOMUHMUS.
AmdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuueckux snemeHTo [[.1. Menneneesa,
CTPOEHHME aToMa, HaxOoXAeHHe B npupoje. duznueckue U XUMHUUYECKUE CBOMCTBa kene3a. OKCHUbI,
ruapokcuabl u conu xenesa(ll) u sxenesa(lll), ux cocras, cBOWCTBA U MOTYUYCHHE.

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJIJIOB U CIUIAaBOB, UX (pusnye-
CKMMH CBOWCTBaMU, U3YUYCHUE PE3YJIbTATOB KOPPO3UH METAIUIOB (BO3MOXHO HCIIOIb30BAHUE BUIEO-
MaTepHalioB), 0COOEHHOCTEH B3aMMOACHUCTBHUS OKCHIA KalbIMsl W HATPHUS C BOAOH (BO3MOXKHO HC-
MI0JIb30BaHKE BHUJIEOMATEPUAIIOB), HCCIIEOBaHNE CBOMCTB KECTKOW BOJIbI, ITPOIIECCa TOPEHHUS JKeTe3a
B KHCJI0pO/i€ (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUS KaUeCTBEHHBIX
peakiuii Ha HOHBI (MarHWs, Kajablus, aqromunus, uHka, skeneza(ll) u xemesa(lll), memu(ll)),
HAOJIIOJICHUE W OINMCAHUE IMPOIECCOB OKPAIIMBAHMS IJIAMCHH MOHAMH HATPHUS, KalWs U KaIbIUsI
(BO3MOKHO HCITIOJIb30BaHHUE BUJEOMATEPHANIOB), UCCIENO0BaHHEe aM(OTEPHBIX CBONCTB THIAPOKCHIA
QTIOMUHUS U THAPOKCUJIA ITUHKA, PEIICHHE dKCIEPUMEHTAIBHBIX 3a7a4 1o TeMme «Baxkuelmue me-
TaJUIbl U UX COCTUHEHUSD.

XHUMHS ¥ OKpYXkKarolas cpena.

HoBble MaTepuansl U TexHONOTMU. BeliecTBa 1 MaTepualibl B TOBCEJHEBHOM KU3HU YeJIOBE-
Ka. XuMUA ¥ 310poBhe. be3omacHoe uCob30BaHUE BEIIECTB M XUMUYECKHUX peakiuil B ObITy. [lep-
Basl IOMOIIIb NP XUMHUYECKUX OXKOTax M OTpaBieHUsIX. OCHOBBI 3KOJOTHUECKOW IPaMOTHOCTU. XU-
MUYECKOE 3arps3HEHHE OKpYXKaroulel cpenbl (IpenenbHasl JOIyCTHMasi KOHIIEHTpAIUsl BEIEeCTB —
[TJK). Poibs XxuMuu B pelieHHH SKOJIOTHYECKHUX TpooIem.

[IpupoaHble UICTOYHUKH YTIJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TIE-
pepaboTKH, UX POJIb B OBITY U TPOMBIIIIICHHOCTH.

XVUMUYECKUN 3KCIIEPUMEHT: U3ydeHHE 00paslloB MaTepHalioB (CTEKJIO, CIIJIaBbl METAJIJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3EH MPU U3YYCHUH XUMUHU B 9 KJacce OCYyIECTBIsAETCS ye-
pe3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUM, SBIISIOMIMXCS CH-
CTEMHBIMH JI OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mIre ecTeCTBEHHO-HAyUHbIE MOHATHS: Hay4YHbIA (haKT, THIOTE3a, 3aKOH, TEOpHUs, aHaIu3,
CUHTE3, Ki1accuukarys, nepuoJuIHOCTh, HAOIIOIeHHE, IKCIIEPUMEHT, MOJISIUPOBAHKE, U3MEPEHNE,
MO/ICJIb, SIBJICHHE, TAPHUKOBBIN A((PEKT, TEXHOIOTHSI, MAaTEPHAIIHI.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOMbI, PAIUOAKTHUB-
HOCTb, MOJIEKYJIa, JIEKTPUUYECKUHN 3aps]l, IPOBOAHUKH, MOJYIPOBOJHUKH, TUIIEKTPUKH, (OTOIIIE-
MEHT, BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPH-
CTaJUTMYECKasi pemi€TKa, CIIaBbl, PU3NUECKUE BEIUYUHBI, CAMHHUIIBI U3MEPEHUS, KOCMUYECKOEe TPO-
CTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEpAJIbHbIE YI00pEHUs, MUK-
PO2JIEMEHTHI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTBA.
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['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOADI, MOJIE3HbIE UCKONIAEMBIE,
TOIIMBO, BOJIHBIE PECYPCHI.

[Tnanupyemble pe3yabTaThl OCBOSHHS MPOrPaMMBI 10 XUMHUH HA YPOBHE OCHOBHOTO OOIIETOo
oOpa3oBaHus.

W3yueHre XMMHUM Ha YpOBHE OCHOBHOTO 0OOIIeTro 0Opa3oBaHUsl HANPABJICHO HA JOCTHKEHHE
00y4aroIUMUCs JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHUS Yy4eOHOIro
IpeaMeTa.

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHUs JOCTHUIra-
IOTCS B X0JI€ 00y4eHUs XMUMHU B €JMHCTBE Y4€OHOW M BOCIIUTATEIBHON JEATEIBHOCTH LIKOJIBI
B COOTBETCTBHH C TPAJULMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MPaBUIAMH M HOPMaMH MOBEJCHHUS U CIIOCOOCTBYIOT MPOILIEC-
caM CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMAIN3ALUU 00Y4arOLINXCS.

JIMYHOCTHBIE PE3YNITAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTE-
MO MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIM M pacIIMPEHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B
TOM UHUCJIE B YACTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HacJe/IMI0, TOHUMaHMsI 3HAYCHHsI XUMUUYECKOW HAyKU B KU3HU COBPEMEHHOI0 00IIeCTBa, CIIOCOOHO-
CTH BJAJETh IOCTOBEPHOW MH(OpPMALMEH O MepeaoBhIX IOCTIKEHHUSIX M OTKPBITHSAX MHPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpoiicTBE MHpa U 00IIEeCTBa;

2) rpa)x/1aHCKOr0 BOCIIUTAHMUSL:

IPECTaBICHUS O COLMAIBHBIX HOPMAaX U MpaBHIaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJUIEK-
THUBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-NCCIIE0BATEIBCKOM,
TBOPYECKOH M APYrMX BUIAX AESATEIbHOCTH, FOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JiesATeNbHO-
CTH TIPH BBINIOJIHEHUH yYEOHBIX, TIO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUH XWMHUYECKUX OSKCIIEPHUMEH-
TOB, CO3/IaHUM YUYEOHBIX IPOCKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILMU B IIPO-
1ecce A3TOW y4eOHOH AesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEACHHME M IOCTYNKU CBOUX
TOBapUILEH C MO3MLMU HPAaBCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUH IO-
CTYIIKOB;

3) HEHHOCTH HAayYHOI'O MMO3HAHMSI: MUPOBO33PEHUECKUX MPEICTaBIECHUI O BEIECTBE U XUMU-
YECKOM PeaKInu,

COOTBETCTBYIOLIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIOIIUX OCHOBY JUIs
MMOHMMAaHUS CYIIHOCTH HAay4yHOM KapTUHBI MHpa, MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHSL IPUPO/JIbI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOIHOI Cpeoil, O pojv XMMHHM B MTO3HAHUH 3THX
3aKOHOMEPHOCTEH; MO3HABaTEIbHBIX MOTHBOB, HAIlPaBJIIEHHBIX Ha IOJIyY€HHWE HOBBIX 3HAHMW 110
XUMHUH, HEOOXOAMMBIX /17151 00BsCHEHHS HAOII01aeMBbIX MTPOLIECCOB U SABICHUIA;

MO03HABATEJIbHON, NH(POPMAIIMOHHON U YUTATENIbCKOM KYJIbTYphl, B TOM YHUCIJIE HABBIKOB Ca-
MOCTOSTENbHON paboThl ¢ yUeOHBIMH TEKCTaMM, CIIPAaBOYHOU JIUTEPATypOM, TOCTYIIHBIMU TEXHUYE-
CKHMH CpeACTBaMH MH(OPMALIMOHHBIX TEXHOJOTHI; HHTEepeca K OOyUYEeHHUIO U MO3HAHUIO, JII0003Ha-
TEJIbHOCTH, TOTOBHOCTH U CHOCOOHOCTH K CaMOOOpa30BaHMIO, MPOEKTHOM M MCCIEeN0BaTeIbCKON
NEeSITeIbHOCTH, K OCO3HAHHOMY BbIOOpPY HalpaBJICHHOCTU U YPOBHS 00YUYEHUsS B ajbHEHNIIEM;

4) hbopMupoBaHUS KYJIbTYPHI 3J0POBBS:

OCO3HAHHUS 1IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTaHOBKHU
Ha 37I0POBBI 00pa3 *KU3HHU, OCO3HAHUS MOCIEICTBUNA U HENPUATHS BPEIHBIX MPUBBIYEK (ymoTpebdie-
HUS aJIKOTOJIsI, HAPKOTUKOB, KypEeHHsI), HEOOXOIUMOCTH COOJIIO/IEHNUs MTpaBuJl 0€30MaCHOCTH MpHU 00-
palleHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyZIOBOTO BOCTIUTAHUS:

UHTEpeca K MPaKTUUYECKOMY M3YyUeHHIO Mpodeccuil U Tpyaa paziIuyHOro poja, YBaKEHUE K
TPYAy U pe3ysibTaTaM TPYIOBOH /€ATEIbHOCTH, B TOM YHCII€ HA OCHOBE IMPUMEHEHHUS IMPeIMETHBIX
3HaHUI 10 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYAIBHON TPAEGKTOPHUU MPOJIOIKEHUST 00pa30BaHUs
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C y4€TOM JINYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEO-
HOCTEH, YCHEIIHON NMpodecCHOHAIBHON NEATENbHOCTH U Pa3BUTHS HEOOXOIHUMBIX YMEHUN, TOTOB-
HOCTB aJalTHPOBATHCS B MPO(EeCCHOHAIBHOM Cpeie;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTHYECKHU IENIecO00pa3HOr0 OTHOIIEHHS K MPUPOAE KaKk MCTOYHUKY JKM3HHM Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMaHUs LIGHHOCTH 3[I0POBOT0 U 0e30macHoro oopasa *HU3HU, OTBET-
CTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3MYECKOMY U TMCHUXHWYECKOMY 3/I0pOBBIO, OCO3HAHUS
LIEHHOCTU COOJIOICHUS MPaBHII OE30MaCHOTO MOBEACHHS MPU paboTe C BEUIECTBAMH, a TAKXKE B CH-
Tyalusx, yrposKaloyx 3J0POBbI0 M KU3HH JIIOACH; CIOCOOHOCTH MPUMEHATh 3HAHUS, MOJydae-
MbI€  [PU U3YYEHUU XUMHUHU, JJIs pEHICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH PUPOJIHON CPEIoH,
MIOBBIIICHUS] YPOBHS 3KOJIOTMYECKON KYJIBTYphI, OCO3HAHUS III00ATBHOTO XapaKTepa SKOJIOTHIECKUX
npoGsieM W myTel UX pelIeHus MOCPECTBOM METOI0B XUMHH; 3KOJIOTUYECKOTO MBIIIICHUS, YMEHUS
PYKOBOJACTBOBAThLCS UM B II03HABATEIIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM ITPAKTHUKE.

MeranpeameTHble pe3ysbTaThl. B cocTaBe MeTanpeaMeTHbIX PE3YJIbTATOB BBIACISIOT 3HAYU-
MbI€ 17151 OPMHUPOBAHUST MHUPOBO33PEHUS OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOpPUSsl, IPHHIIMII, THUIIO-
Te3a, ¢akT, cucrema, MPOILEcC, SKCIEPUMEHT M Ap.), KOTOphle HUCIOJb3YIOTCS B €CTECTBEHHO-
HAYYHBIX y4eOHBIX MpeIMEeTax W MO3BOJSIOT Ha OCHOBE 3HAHWHN M3 ATHX MPEIMETOB (OPMHPOBATH
MIPEJICTAaBJICHHE O IIEJIOCTHON HAyYHOU KapTHHE MUPA, U YHUBEpPCAIbHbIC yueOHbIE AeHCTBUS (T0O3HA-
BaTeNIbHbIC, KOMMYHUKAaTUBHBIC, PETYISTHBHBIE), KOTOPhIE 00eCIIeYnBa0T (POPMUPOBAHNE TOTOBHO-
CTH K CAMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOH IeATeIbHOCTH.

MertanpeamMeTHble pe3yabTaThl OCBOCHUSI 00pa30BaTENbHON MPOrpaMMbl IO XUMUHU OTpaxa-
IOT OBJIQJICHUE YHUBEPCAIbHBIMU [103HABATEIIbHBIMU JEHCTBUSIMHU, B TOM YUCIIE:

1) 6a3oBbI€ JIOTHYECKUE ACHCTBUSA:

YMEHUE UCIIOIb30BATh NPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHUU 3HAHMI: PaCKpbIBAaTh
CMBICJ XMMHMUYECKUX NOHIATUN (BBLACIATh UX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JOPYTUMU MTOHSATUSMU), UCIIOJIB30BATh MOHATHUS I OOBSACHEHUS OTAEIbHBIX ()aKTOB U SBJICHUIL, BbI-
OupaTb OCHOBaHMS U KPUTEPUU IS KIIACCH(PUKAIINYA XUMUIECKHAX BEIIECTB M XUMHUYECKUX PEaKInH,
yCTaHABIMBATh MPUYMHHO-CIICCTBEHHBIE CBS3U MEXY OObEKTaMH U3y4YEHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), 1€71aTh BHIBOJBI U 3aKJIIOUEHUS;

yMEHUE NPUMEHSATh B MpOLECcCce MO3HAHUS MOHATHS (MPeMETHBIE U METalpeIMETHbIE), CUM-
BOJIMYECKHE (3HAKOBBIE) MOJEINH, UCIIOJIb3yEMbIE B XMMHH, IIPE0OpPa30BbIBaTh LMIMPOKO NMPUMEHSE-
Mbl€ B XHMHUHU MOJEJbHbIE MPEICTaBICHUS — XMMUYECKUH 3HAK (CHMMBOJI 3JIEMEHTA), XMMHUYECKas
¢dbopMyna U ypaBHEHUE XMMHUYECKOM peakluu — MpU pelIeHUH Y4eOHO-II03HABATEIbHBIX 3a7ad, C
Y4ETOM 3THX MOJEIBHBIX NPEACTABICHUI BBIABIATh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIUil, BBIABIATH OOIIKE 3aKOHO-
MEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U U IIPOTHUBOPEYMs B U3y4aeMbIX MpOLECcaxX U SABICHUSIX,
npeaiaraTb KpUTEpUU Ui BBISBICHUS 3THX 3aKOHOMEPHOCTEM M NMPOTUBOPEUU, CAMOCTOSTEIIHHO
BbIOMpPAaTh croco0 pemeHust ydeOHO! 3ajaun (CpaBHHUBATh HECKOJBKO BAPUAHTOB PELIEHUS, BBIOU-
paTh HanboJiee MOAXOAAIMNN C YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

2) 6a30BbI€ UCCIIEIOBATENbCKUE JICHCTBUS:

YMEHHE HCIOIb30BaTh NOCTABIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS, & TAKKe
B KauyecTBE OCHOBBI JUIsI (POPMHMPOBAHUS TMIIOTE3bI IO MPOBEPKE MPaBHIIBHOCTH BBICKAa3bIBAEMBIX
CYXJEHMI; MpuoOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU U MPOBEJIEHUIO YUEHHYECKUX
HKCIEPUMEHTOB: YMEHUE HAOII0AATh 3a XOJI0OM MPOLIECcca, CaMOCTOSTEIbHO TPOTrHO3UPOBATh €0 pe-
3yJbTaT, GOPMYIUPOBATH 0OOOIICHUS U BHIBOJIBI TI0 pe3yIbTaTaM MPOBEAEHHOTO OMBITA, HCCIIEI0BA-
HUS, COCTaBJIATh OTUYET O MPOJAETaHHOI padoTe;

3) paborta c uHbOpMaITHEH:

yYMEHHUE BBIOMpaTh, aHAJTM3UPOBATh U MHTEPIIPETUPOBATH UH(GOPMAIMIO PA3IINYHBIX BUJOB U
¢dbopM mpencTaBiIeHUs, MOTYYaeMYI0 U3 Pa3HbIX UCTOYHHKOB (HAY4HO-TIOMYJISpHAs JIUTEepaTypa Xu-
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MUYECKOTO COJIEpKaHus, CIIpaBOYHbIC MOcoOus, pecypchl MIHTepHEeTa), KPUTUYECKH OIEHUBATH MPO-
TUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH PA3IMIHBIC METO/IbI M 3aIPOCHI MIPH MOMCKE U 0TOOpe HH(GOPMAIIUU U CO-
OTBETCTBYIOUINX JaHHBIX, HEOOXOMUMBIX MJISl BBINOJHEHHUS YY4EOHBIX U IO3HABaTENIbHBIX 3a/1a4
ONpeAeNEéHHOr0 THUMA, NPUOOpETEeHHEe OmbiTa B O0JACTH HCMIOJIB30BaHUS HMH(OPMAIMOH-
HO-KOMMYHHUKATUBHBIX TE€XHOJOTHH, OBIa/IeHHE KYIbTYpPOH aKTHMBHOI'O HMCIIOJIB30BAHUS PA3JIMUHBIX
MTOWICKOBBIX CHCTEM, CAMOCTOSITEIIbHO BRIOUPATh ONTHMAIILHYIO (JOPMY MpeACTaBIeHUS HH(DOpMALIUN
U WLTIOCTPUPOBATH PElIaeMble 3a/1a4i HECIIOKHBIMHU CXEMaMU, uarpaMMamMu, JIpYyruMu  (GopmMamMu
rpadUKy U UX KOMOMHAIIMSIMH,

YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce y4eOHOM U HMCCIeAOBATEIbCKON aes-
TEIHHOCTH MH()OPMAIIUIO O BIMSIHUH MPOMBIIUICHHOCTH, CEITLCKOTO X03SHCTBA U TPAHCIIOPTA HA CO-
CTOSIHHE OKpPY>Karolleld MPUPOIHOM Cpe/ibl;

VY oOyuaromerocst Oynyt chopMuUpOBaHBI CIEAYIONINE YHUBEPCAIbHbIE KOMMYHHUKATHBHBIC
JIEUCTBUS:

YMEHHE 33/1aBaTh BOIPOCHI (B XO€ Iuaiora u (Uian) IUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOon
TeMbl, (HOPMYIHPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJHEHHS MPEJIOKEHHOHN 3a1auu;
MPUOOPETEHUE OIBITa TPE3CHTAINN PE3YJIbTATOB BBIOJHCHHUS XUMHUYECKOTO dKCIepuMeHTa (J1abo-
paTOpPHOrO OMbITa, 1a00PaTOPHOIT PAabOTHI IO UCCIEIOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO MPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU [MO3HABATEJIIbLHOM M MCCIIEI0BATENbCKON Jes-
TEJIBHOCTH MPH PEUICHUH BO3HUKAIONINX MPoOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIacoBa-
HUS TO3UlMK (00CYXIeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPJAWHALIUS COBMECTHBIX
NEHCTBHI, OnpeeeHne KpUTEPHUEB IO OI[EHKE KayeCcTBa BBHIITOJIHEHHOU paboThl U APYyTHUE);

VY obyuatomierocsi OynyT cOpMHPOBAHBI CIEAYIONINE YHHUBEPCAIBHBIC PEryJIATUBHBIC JEH-
CTBUSL:

YMEHHME CaMOCTOSITENIbHO ONPEAENATh LEeNU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTh, BEIOUpATh Haubosee
3¢ (heKTHBHBIC CITOCOOBI PEIICHHS YYEOHBIX W IMO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIILHO COCTABIISATh
WM KOPPEKTUPOBATh MPEUIOKEHHBIN aNTOPUTM JACUCTBUN MPHU BBHINOJIHEHUU 33IaHUN ¢ y4ETOM TMO-
Jy4eHUsI HOBBIX 3HAHUN 00 M3yd4aeMbIX OOBEKTAaX — BEIIECTBaX M PEAKIUAX, OLICHUBATh COOTBET-
CTBHUE MOJYYEHHOTO pe3yjbTaTa 3asiBJICHHOM 11€JIM; YMEHHE UCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEK-
CTBI, TIpE/JIaraeMbl€ B YCIIOBUU 3aIaHH.

[IpenMeTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl.

B cocraBe mpeaMeTHBIX PE3yNbTAaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJACpKAHUS, YCTaHOB-
JIEHHOTO JaHHOW MPUMEPHON pabouell mporpaMMoi, BBIJEISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4-
HbI€ 3HAHUS, YMEHHSI U CIOCOOBI JIEHCTBUH, crielupuvecKre A MPeAMETHON 00IacTu «XUMHU»,
BHJIBI JICSITEIBHOCTH TI0 TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPeoOpa30BaHUIO U TIPH-
MEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSX.

K xoniy oOydyenust B 8 kiiacce y oOyuaromierocsi Oyay copMUpPOBaHBI CIEAYIONIUE MPE-
METHBIE PE3yIbTaThl IO XUMHHU:

pacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHUX TOHSITHI: aToM, MOJIEKYJa, XUMHUYECKHI dJie-
MEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS] U HEOJAHOPOIHAs ), BAIEHTHOCTb,
OTHOCHUTEJNIbHAsl aTOMHasi M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBast I0JIsl XUMAYECKOTO dJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBA-
HUE, COJIb, DJIEKTPOOTPHUIIATEILHOCTh, CTENIEHh OKHCIICHHS, XUMHUUYECKasl peakIius, KiIacCupuKaius
peaKiuii: peakiuy COSAMHEHUS, PEaKIINK Pa3JIOKEHUs, peaKlluy 3aMeIeHus, peakiuu oOMeHa, JK-
30- U SHJIOTEPMHUYECKUE PEAKIINH, TETUIOBOK d(DPEKT peakiuu, SApo aTomMa, HJIEKTPOHHBIN CIION aTo-
Ma, aTOMHasi OpOUTallb, PAANyC aToMa, XMMHUYECKas CBS3b, MOJSPHAS] U HEMOJSIpHAS KOBAJICHTHAS
CBSI3b, MOHHAS CBSI3b, NOH, KATHOH, aHWOH, PACTBOP, MacCOBas JI0JIs1 BEIIECTBA (MPOIIEHTHAsI KOHIICH-
Tpauusi) B pacTBOpE;
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WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN U MPUMEHSATh 3TU MOHSATUS
IIPU OMKMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIS COCTaBJICHUS ()OpMYJ BEIIECTB M ypaBHEHHM
XUMHUYECKUX PEAKIUH;

OIpPEAEIATh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COECIUHEHUSX, MPUHAUICKHOCTh BEIIECTB K ONpeAeaEHHOMY KJIacCy CO-
eIMHECHUN 1Mo GopMyiiaM, BUJ XUMHUYECKOHN CBsI3U (KOBAJCHTHAs W MOHHAs) B HEOPTaHUUYECKUX CO-
€AVMHEHUSX;

packpsiBaTh cMbica [lepuoanueckoro 3akona [{.1. Menaeneesa: 1eMOHCTPUPOBATh TOHUMa-
HUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT uX noisioxkeHus B [lepuoau-
YeCKOM CHUCTEME, 3aKOHOB COXPAHEHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOTO y4YEHUS, 3aKOHa ABOTaJipo, OMUCHIBATh M XapaKTepu30BaTh TaOJIMUHYIO OopMy
[lepuoanueckoil CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jidyaTh TMOHSTHS «TJIaBHAs TOATPYIIa
(A-rpynma)» u «mo6ouHnas noarpynmna (b-rpymnma)», Manbie u 00JIbIIIME TTEPHOJIBI, COOTHOCUTH 000-
3HaueHus, KoTopble umeroTcs B Tadbiuue «llepuognueckas cucrema XxuMuueckux aiaemeHtoB J[.M.
MenzeneeBa» ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
U 3apAf sipa, o0IIee YMcIIio SJIEKTPOHOB M PacIpeieIeHUe UX MO AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMHUYECKUE IJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE peak-
1uH (110 YHCITY M COCTaBY YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, IO TEIUIOBOMY 3P (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIACCOB,
MOATBEPIKIasi OMHCAaHUE MPUMEPAMU MOJICKYJSAPHBIX YpPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOX-
HOCTH IIPOTEKAHUSI XUMHUYECKUX MPEBPALICHUIN B Pa3INYHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 AJIeMEHTa Mo GopMylie COeIMHEHUS, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOpE, IMPOBO-
JUTH Pacu€Thl MO0 YPABHEHUIO XUMUYECKON PEaKInu;

MIPUMEHSATH OCHOBHBIE OIEpPALlMU MBICIUTEIbHON ACSITEIbHOCTU — aHAIN3 U CUHTE3, CpaBHE-
Hue, 000011IeHne, CUCTEMAaTU3AIINIO, KJIacCU(UKALIMIO, BBISIBICHNE PUYMHHO-CIIEICTBEHHBIX CBS3€Ei
— JUISl U3YYEHUS] CBOMCTB BEIIECTB U XMMUYECKUX PEAKLUM, €CTECTBEHHO-HAYYHbIE METO/IbI MO3HA-
HUS — HaOII0/IeHNe, U3MEPEHNE, MOJIEIIMPOBAHHE, SKCIIEPUMEHT (pEaIbHbIA U MBICICHHBIN);

CJIeIOBaTh MpaBUIIaM MOJB30BaHUS XUMUUECKON MOCYA0N U TaOOpaTOpHBIM 000pyI0BAHUEM,
a TaKKe MpaBUJIaM OOpaIleHMsI C BEIECTBAMHU B COOTBETCTBHUM C MHCTPYKLMSIMH 10 BBIIOJHEHUIO
1ab0PaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJIYUYEHHUI0O M COOMpPAHUIO ra3000pa3HBIX BEIIECTB (BOJO-
poJla ¥ KUCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C ONpEeAENEHHON MacCOBOM J0yel pacTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
IIEJI0OYEH ¥ KUCJIOT C TIOMOIIBIO HHANKATOPOB (JTaKMyC, PeHON(PTANICHH, METUJIOPAHK U IPYTHE).

K koHiy oOyudeHus B 9 kjaacce y obydaromierocsi 6yay copMHpOBaHbI CIEAyIOIIUE Mpe.-
METHBIE Pe3yJIbTATHI IO XUMHUU:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYECKUN 3IEMEHT, aTOM, MOJIEKY-
Ja, MOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTpHUIIA-
TEIbHOCTh, CTETIEHb OKHCICHUS, XUMHUECKas PeaKIusi, XUMUIeCKasi CBSA3b, TEIUIOBOM 2P heKT peak-
LIUU, MOJIb, MOJISIPHBIN 00BEM, pacCTBOP, IEKTPOIHUTHI, HEANEKTPOIUTHI, HIEKTPOTUTHYECKAs TUCCO-
[UAIus, peakllui HOHHOTO 00OMEeHa, KaTalnu3aTop, XUMUYECKOe paBHOBecHe, oOpaTHMbIe U HEoOpa-
THMbIE peaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEIb, OKHC-
JIEHWEe U BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHASI, MOHHAS,
MeTaJlJIN4ecKasi), KpUcTajsinyeckasi peméTka, KOppo3us METaUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOMN
peakuuu, npeaenbHo gonycrumas konuentpanus (IIJIK) BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3bh OCHOBHBIX XUMHUYECKUX TOHITHH M MPUMEHSTh 3TH MOHSITHUS
MIPU OMKMCAHUM BEIIECTB U X MPEBPAIICHUI;
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UCIIOJIb30BaTh XMMHMYECKYI0 CUMBOJIUKY Ul COCTaBJICHHs ()OpMYJ BEIIECTB M ypaBHEHHM
XUMHYECKHUX PEAKIIM;

OINPEAEIATh BAJECHTHOCTh U CTENEHb OKHUCIEHMS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAJICKHOCTD BEILECTB K ONPEICIIEHHOMY KJIacCy COCAUHEHUH 1o Gpopmy-
JaM, BUJI XUMHYECKOHN CBSA3M (KOBAJEHTHAsI, HOHHAs, METAJNINYECKasi) B HEOPTaHUYECKUX COEIMHE-
HUSX, 3apsi/l MOHA 110 XUMUYECKOH (opmyiie, XapakTep cpelibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX
COCIMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIca Ilepuonnueckoro 3akona J[.M. MenaeneeBa n J€MOHCTPUPOBATH €r0 I10-
HUMaHHE: OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyo (opmy [leproandeckoit cucTeMbl XUMUYe-
CKUX 3JIEMEHTOB: pa3ivuaTh MOHATHS «JIaBHas noArpymnna (A-rpymma)» U «1o0o4Has MoArpynmna
(b-rpynma)», mansie u GONbLINE MTEPHOABI, COOTHOCUTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B MEPUO-
JUUYECKOW TabyuIe, € YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsn spa, oOIIee YHCIIO AIEKTPOHOB M PACHPEIEICHUE UX MO IEKTPOHHBIM CIOSM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCUHEHUHN B Ipejenax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYII C YYETOM CTPOEHMS UX aTOMOB;

KJIaccu(UIUpOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE pPeak-
1uH (110 YHCITY U COCTaBY yYacTBYIOIIMX B PEAaKIMH BEIIECTB, IO TEIUIoBOMY 3 dekrty, mo n3mene-
HUIO CTENIEHEeH OKUCICHUS XMMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M CeNN(UISCKAE XUMUYECKAE CBOHCTBA MPOCTHIX H
CJIO’KHBIX BELIECTB, MOATBEPKAAsl OMMCAHUE IPUMEPAMH MOJIEKYJIAPHBIX M MOHHBIX YPaBHEHUH CO-
OTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHYECKON IUCCOLMALMNA KUCIIOT, LIEJI0OUYe M COJIeH, I0JI-
HBIC M COKpAIIEHHBIC YpaBHEHHs PEaKIUi MOHHOTO OOMEHa, YpaBHEHHUsS PEaKIUi, TMOATBEPKAAI0-
LIMX CYLIECTBOBAHME FEHETUUECKOM CBS3U MEXy BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi MOCPEACTBOM COCTaB-
JICHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEAKIM;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BOSMOKHOCTH IIPOTEKa-
HUS XMMHUYECKUX NPEBPAILEHUN B PAa3JINYHbIX YCIIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOT0 3JIEMEHTa Mo (GopMyJie COeJMHEHHUs, MAaCCOBYIO JIOJIO BEIEeCTBA B PAacTBOPE, MPOBO-
JUTh pacy€Thl 10 YPaBHEHUIO XUMUYECKOM peaklnu;

CJIeZIoBaTh MpaBUiIaM MOJIb30BaHUsI XUMHUYECKON MOCYI0M U 1TabopaTOPHBIM 000PYAOBAHUEM,
a TaKKe MpaBUJIaM OOpaIleHMsI C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH MO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJYYEHUI0 M COOMPaHMIO Ta3000pa3HbIX BELIECTB (aMMHU-
aKa M YIJIEKHCIIOTO ra3a);

IIPOBOAMTDH PEAKINM, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BELIECTB: PacIo-
3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUA-, HOIUI-, KapOoHaT-, hocdaT-, cuImkaT-, cyiabdar-, rua-
POKCHI-MOHBI, KATUOHBI aMMOHHMSI U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINAE B BOJHBIX pac-
TBOpaxX HEOPTaHUYECKUX BEILECTB;

IIPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON IEATENbHOCTH — aHAJIU3 U CUHTE3, CPABHE-
Hue, 0000IIeHNe, CUCTEMAaTU3alINI0, BBISIBIEHNE TPUUNHHO-CIEICTBEHHBIX CBSI3€H — JUIsl U3yYEHUs
CBOMCTB BEILIECTB U XMMUYECKHUX PEaKIUii, €CTECTBEHHO-HAYUHbIE METO/IbI IO3HAHUS — HAOJI0ACHuE,
U3MepeHue, MOITPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN).



