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[TosicHuTENbHAS 3aMMCKa

[IporpaMMa Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl COCTaBJI€HAa Ha OCHOBE TPEOOBAHUU K pe3ylibTaTaM OCBOCHMSI OCHOBHOI
o0Opa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00miero obpazoBanus, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha ocHOBe deaepalbHON paboueit
pOrpamMMbl BOCIIUTAaHHUA M C YYETOM KOHLENIMM TPEroAaBaHusi ydyeOHOro mpeamera «XuUMUs» B 00pa30BaTeNbHBIX opraHusanusx Poccuiickoii
denepanuu.

[Iporpamma mo XuMuHM NA€T MPEACTABICHHE O LENAX, OOUIel cTpaTeruu OOyueHHs, BOCIIUTAHHS M Pa3BUTHS OOY4YarOMIMXCS CPEICTBAMHU
y4eOHOro MpeiMeTa, yCTaHaBIMBaeT 00s3aTeNIbHOE MPEAMETHOE COIepKaHue, TPeyCMaTpUBaeT paciipe/ie]ieHHe ero Mo KjiaccaM U CTPYKTypUpPOBaHHE
[0 pazjielaM U TeMaM MporpamMMbl IO XUMHUH, OIpPENEISET KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO
[IOCJIEI0BATENbHOCTh M3YUYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKM Y4eOHOIo Ipolecca, BO3PAaCTHBIX
OCOOCHHOCTEW O00y4YaroIUXCs, OMpeleNsieT BO3MOXKHOCTH TMpeAMeTa s pealu3alnuu TpeOboBaHUN K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNnpHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHHMsl, a TakKe TPeOOBaHUN K pe3yibTaTaM OOydeHUs XMMUU Ha yPOBHE Iieliel
U3Y4EHHUs [IPEIMETA U OCHOBHBIX BH/I0B yUE€OHO-TIO3HABATEIIbLHOM IE€ATEILHOCTH 00YUYaIOIIErocs 10 OCBOEHUIO YUEOHOIO COJIEPIKaHMUSL.

3HaHWE XMMUU CIY’)KUT OCHOBOH it (DOPMUPOBAHHMS MHPOBO33PEHHS O0YYaIOUIETrocs, €ro MPeACTaBICHH O MaTepHaIbHOM €AMHCTBE MUPA,
BOXXHYIO POJIb UTparoT (GopMHUpyeMble XMUMHEH MpEACTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 SBOJIOIUHU BEUIECTB B MPHUPOAE, O MYyTIX
peleHus r100aabHBIX MPOOJeM YCTOMYMBOTO Pa3BUTHS YEJOBEYECTBA — CBIPbEBOM, SHEPreTHYECKOM, MUIIEBOM M 3KOJIOTMYECKOM Oe30MacHOCTH,
po0JeM 3/IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanuzanuu BO3MOXHOCTEN JUISt caMOpa3BUTHUS u
(dbopMUpOBaHUS KYIbTYpbl JUYHOCTH, €€ OOmIel W (YHKIIMOHATBHOW TPaAaMOTHOCTH; BHOCHUT BKIaJ B (POPMHUPOBAHUE MBINIJICHHUS U TBOPUYECKUX
CIOCOOHOCTEH OO0yYaroIuXxcs, HaBBIKOB HX CAMOCTOSTEIbHONM YUeOHOM JesATEeIbHOCTH, 3KCIEPUMEHTAIBHBIX M HCCIIEAOBAaTENbCKUX YMEHU,
HEOOXOJUMBIX KaK B IOBCEJIHEBHOM HW3HU, TaK U B NPOPECCHOHATIbHOW JEATENIbHOCTH;, 3HAKOMHUT CO CHEUU(UKON HAy4yHOTO MBILIUICHUS,
3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a Ha €IMHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TaloM B (POPMUPOBAHMH €CTECTBEHHO-
HAy4YHOH rpaMOTHOCTH 00YyYaroIUXCs; CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOIl BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHne 00yYaromuXcs.

JlaHHbIEe HanpaBiIeHUs B O0yYEHUHM XUMHH 00€CIIeUnBaOTCS CeM(PUKON coepxkaHusa y4eOHOro MpeIMeTa, KOTOPBIN SBISIETCS Melarornyecku
a/IalITHPOBAHHBIM OTpa)keHHuEeM 0a30BOM HAYKU XMMHH Ha OMPEeIEHHOM dTane e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs OPUEHTUPOBAH HAa OCBOCHHE OOYYAIOUIUMHCS CHCTEMBI ME€PBOHAYAIBHBIX MMOHSITHN
XUMHH, OCHOB HEOPTaHUYECKON XUMUU 1 HEKOTOPHIX OT/AEIbHBIX 3HAUUMBbIX MMOHITHIH OpraHMYeCKON XUMHUU.



CtpykTypa comepKaHus IPOTrpaMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOAX0/aa K e€ n3ydeHnro. ComeprkaHnue CKIIaAbIBaeTCs U3
CUCTEMBI MOHATHI 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUN O XUMUUECKOM peakiuu. O6e 3Th CUCTeMbI CTPYKTYPHO OPraHU30BaHbI
10 IPUHIIUITY MOCJIEI0BATEILHOTO Pa3BUTHI 3HAHWN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUE€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;
— [Tepuonuueckoro 3akona J{. . MenjeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
—  YYEHHS O CTPOCHHMH aTOMa U XUMUYECKOM CBS3H;

—  IpeICTaBIeHHUH 00 3JEKTPOIUTHYECKON JUCCOLMAIIMY BEIECTB B PaCTBOPAX.

Teopernueckue 3HaHUS PaCCMAaTPHUBAIOTCS Ha OCHOBE MITMPHUYECKH IMOJYYCHHBIX M OCMBICICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT
OJTHOT'O YPOBHS K JPYTOMY, BBIIOIHSIS (PYHKIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN MPAKTUYECKOr0 NPUMEHEHUS U
IIOJIy4YEHUS U3y4aeMbIX BELIECTB.

OcBoeHue MporpamMMbl 10 XUMHM CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUECKOW COCTAaBJIAIOLICH HAaydyHON KapTUHBI MHpa B
JIOTUKE €€ CHCTEMHOW IIPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHIO M METOJaM IO3HaHUs B Hayke. M3ydueHue XMMHM IPOUCXOAMT C
MPUBJIICUCHNEM 3HaHUH U3 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «buomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wm3ydyeHMH XMMHUU TNPOUCXOAUT (OPMUPOBAHME 3HAHMM OCHOB XHWMHYECKOW HAyKM KakK OOJacTHM COBPEMEHHOrO €CTECTBO3HaHMS,
MPAKTUYECKOHN JIEATEIIbHOCTH YeIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3a7aya y4eOHOro ImpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XHWMHUYECKHMX 3HAHMH — BaXHEHIIUX (akToB, MOHITUH, 3aKOHOB M TEOPETHUECKUX TMOJOXKEHUM, JOCTYNHBIX 00001IeHui
MHPOBO33PEHUYECKOr0 XapakTepa, A3blka HayKd, B MPUOOIIEHUN K HaYYHBIM METOJaM MO3HAHUS MPU M3YYEHHH BELIECTB U XMMHUYECKHUX PEaKIIHil, B
(GbopMHpPOBaHUN U Pa3BUTHM TO3HABATENbHBIX YMEHUH M UMX MPUMEHEHUH B Y4eOHO-NIO3HABATENbHOM M y4yeOHO-HCCIIe0BAaTENLCKOM AEATeIbHOCTH,
OCBOEHMH IpaBUII O€30MaCHOI0 OOpaIlleHus C BELIECTBAMU B IOBCEITHEBHON KU3HH.

ITpu n3yuyeHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs Ba)KHOE 3HAYCHHE PUOOPEH TaKue 1eIH, KaK:

— (hopMHpPOBaHNE UHTEIIEKTYaJIbHO Pa3BUTON JTMUYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaMpaBJIEHHOCTh OOyYEHUsS Ha CHUCTEMATHYECKOEe MPHOOIICHHE OOYYAIOIIMXCS K CaMOCTOSITENLHOW TO3HABATENbHOU AEATEIhHOCTH,
Hay4YHBIM METOJIaM TTO3HAHUS, POPMHUPYIOIIMM MOTHBAIUIO U PAa3BUTHE CIIOCOOHOCTEH K XMMHH;

— obecrieueHre YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOIIMMUCS OTBITa Pa3HOOOpPA3HOW MEATeTLHOCTH, IMO3HAHUS U
CaMOITO3HAaHUs, KIIFOYCBBIX HAaBBIKOB (KJ'IIO‘IGBI)IX KOMHCTGHHI/Iﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUEC NJIA PA3JIMUYHBIX BUAOB JACATCIbHOCTH,



— ¢dbopmupoBanue oo6mel (YHKIIMOHATBLHOW U €CTECTBEHHO-HAYYHOM TpaMOTHOCTH, B TOM YHCJIE yYMEHUW OOBACHATH U OIICHUBAThH
SBJIGHUSL OKPYXKAIOIIer0o MHpa, HCIHOJb3yS 3HAHUS U OINbIT, MOJy4YEHHbIE NPU HM3YyYECHUH XHWMHUHU, NPUMEHATh WX MpPU pElIeHUU npodiieM B
IIOBCEIHEBHOM KU3HU U TPYJIOBOH NEATEIBHOCTH;

— dbopMupoBaHue y OOYYaIOIIMXCS TYMAHUCTUYECKUX OTHOUICHWM, MOHMMAaHUS IICHHOCTH XWUMHUYECKMX 3HaHUW MJis BBIPAOOTKU
HKOJIOTMUYECKHU 11e7eco00pa3HOro MoBe/eHUsl B ObITY M TPYJIOBOM NIEATEIBHOCTH B LENISIX COXPAHEHUS CBOETO 3JI0POBbS U OKPYXAIOIIeH MPUPOIHOM
Cpelbl;

—pa3BUTUE MOTHUBALIUU K O0YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX [[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABJIICHHOCTH JAIBHEUIIETO 00yICHHUS.

OO1mee 9nciio 9acoB, OTBEACHHBIX JUISI M3YYCHUS XMMHH Ha YPOBHE OCHOBHOTO 00IIero odopa3zoBaHusi, coctaBiseT 136 gacoB: B 8 kiacce — 68
yacoB (2 yaca B He/IeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJEINIO).

[Tnanupyemble pe3yibTaThl OCBOCHHS yU€OHOTO MpeaMeTa «XUMUs»

8 Kimacc

JIMYHOCTHBIMH pPe3yJbTATAMHU U3yUEHUs NpeaMeTa «XUMHUA» B 8 KJIacce ABJISIFOTCS CIEAYIOIINE YMEHUS:

® O0CO3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPY)KAIOLIET0 MHUPA, BOZMOXKHOCTU €r0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JTOCTHMIKEHUH
HayKU;

® [IOCTENEHHO BHICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33pEHHME: OCO3HABAaTh MOTPEOHOCTh W FOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM
YHCJIE U B paMKaX CaMOCTOSITEIbHOU I€ATEIbHOCTH BHE IIKOJIBL;

® OILICHUBAThH KU3HEHHBIE CUTYAIIMU C TOUYKHU 3peHHsI Oe30macHOro o0pa3a )KM3HU U COXpPaHEHHUsI 3/10POBbS;



OLICHUBATh SKOJIOTMUYECKUN PUCK B3aMMOOTHOIIIEHUH YeJIOBEeKa U MPUPOIbI.
bopMHUPOBATH 3KOJOTHYECKOE MBIILJICHUE: YMEHHUE OLEHUBATh CBOIO JESATENIbHOCTh M MOCTYIKHU APYTUX JIIOACH C TOUKU 3pEHUSI COXPAHEHUS
OKpY’Karolllel CpeJibl - TapaHTa KU3HU U OJIaronoyyus Jiroen Ha 3emie.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XUMHS» SBISETCS (POPMUPOBAHKME YHUBEPCATbHBIX yueOHbIX nerictBuil (Y'Y /]).

Pecynamusnvie YVII.

CaMOCTOSTENIbHO 00HApYKHUBaTh U (HOPMYIMPOBATH yUeOHYIO TPOOIIEMY, ONPEAEIIATh 1IeJb Y4eOHOH e TeIbHOCTH;

BBIJIBUI'aTh BEPCUM pEIICHUs IMPOOJieMbl, OCO3HABaThb KOHEUYHBIH pe3ysbTaT, BHIOMPATh M3 NPEAJIOKEHHBIX M HCKaThb CaMOCTOSITEIbHO
CpEnCTBa JOCTUKCHUS LIEIH;

COCTABIIATH (MHIAMBHUYaJIHHO WU B TPYIINE) IJIaH PEIICHHS TPOOIEMBI;

paboTas 1o 1Iany, CBepsATh CBOU JCHCTBHSI C IIEIBIO M, IPH HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSTENBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BhIpAOOTaHHBIE KPUTEPUU OLIEHKH.

llosnasamenvuvie YYJI:

aHaJIM3UPOBATh, CPABHUBATh, KIACCH(OUIIMPOBATH U 00001IaTh (PAaKThI U SABICHUS. BBIABIATE IPUUMHBI U CIIEICTBHS MTPOCTHIX SBICHUI.
OCYILECTBIISATh CPaBHEHUE, KJIACCU(PHUKAIINIO, CAMOCTOSATENILHO BHIOMPAst OCHOBaHMS U KPUTEPUH JIJTsl YKa3aHHBIX JIOTHUECKUX Olepaluii;
CTPOUTBH JIOTUYECKOE pacCyXKJeHHE, BKIIOYAIOIIee YCTaHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMaTUYECKHUE MOJEIH C BbIJICJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTaBJIATh TE€3HCHI, Pa3JINYHbIC BU/IbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HHGOPMALIMIO M3 OJHOTO BHJA B JIpyroi (Tabauily B TEKCT U Ip.).

YMETh OMpPEEIATh BO3MOXKHBIE MCTOYHUKHA HEOOXOIMMBIX CBEIECHUH, MPOU3BOAUTH MOWCK WH(GOPMAINU, aHAIW3UPOBATh M OLICHUBATH €&
JIOCTOBEPHOCTb.

Kommynuxamuesnwvie YVJI:

CaMoCTOSTETbHO OpPraHU30BbIBaTh yueOHOE B3aWMOJCUCTBUE B TpymIe (OmpeneisTh OOIIue IeNH, pacupeaeNsaTh POJH, TOTOBAPUBATHCS APYT C
JIPYTOM H T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU W3yUYEHUS MIPEAMETA SIBISAIOTCS CIEAYIONINE YMEHUS:

¢ OCO3HAHUC POJIN BCIICCTB!:
- OIIPCACIIATE POJIb PA3JIMYHBIX BEIIECCTB B MMPHUPOAC U TEXHUKCE,

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.



® PacCMOTPEHHE XUMHUUYECKHUX IIPOLIECCOB:
- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;

- HaXOJUTh 4Y€PThl, CBUACTCIbCTBYIOIIUC 00 O6IJ_II/IX IMPU3HAKaAX XUMUYCCKHUX NPOUCCCOB U UX paA3JINIUAX.

® JICITOJIb30BaHNE XMMHYECKUX 3HAHUU B 6BITy1
— 00BSICHSITE 3HAUYECHHUE BCIICCTB B )KM3HHU U XO03SMCTBE YeJIOBEKA.

® O00BICHATH MHP C TOYKU 3PCHUA XUMHUH!
— HNCPCUUCIIATh OTJIMYUTCIIbHBIC CBOMCTBA XUMHMYECKHUX BCIIICCTB,

— pas3iind4aTb OCHOBHBIC XUMHWYCCKHEC ITPOUCCCHI;
- OIIPCACIIATb OCHOBHBIC KJIIACChI HCOPIraHNMYCCKUX BCHICCTB,
- IOHUMAaTb CMBICJII XUMUYCCKUX TCPMHUHOB.

® OBJIaJICHUE OCHOBAMM METOJIOB IIO3HAHHUS, XaPAKTEPHBIX JJI1 €CTECTBECHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMHUECKON HayKu (HaOJI0IeHUE, CpaBHEHHE, IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B [IO3HAHUU IPUPOIBL;

- IPOBOAUTH XUMHWYCCKHUEC OIBIThI U SKCIICPUMCHTBI U 00BICHITH UX PE3yIbTaThI.

¢ YMCHUC OICHHUBATH ITOBCACHUC YCIIOBCKA C TOYKH 3PCHUA XAMUYECKOM 0€30MaCHOCTH II0 OTHOILICHUIO K YCJIOBCKY U IPUPOIL:
- UCIIOJIb30BATh 3HAHUA XUMUH TTIPpU CO6J'IIOI[€HI/II/I MpaBUJI UCTIO0JIb30BAHU OBITOBBIX XUMHUYECKHUX npenaparos,

— pa3jinvdaThb OITaCHbIC U Oe3oImacHbIe BCIICCTBA.

Copepxanue yueOHOTO MpeaMeTa. 8 Kiacc

BBenenue B xumuio (5 4acon)
XHUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUAX.

[ToHATHE O XUMHUYECKOM 3JIeMEHTe U (OopMax ero CyIIeCTBOBAHH: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BEIECTBA

[IpeBpatenus Bemiect. OTINYNE XUMUYECKUX PEAKIMNA OT PU3NUECKUX SIBICHUN. POJIb XUMHUHU B )KU3HU Y€JIOBEKaA.

KpaTkue cBefieHHs U3 UCTOpUU BO3HMKHOBEHHS W pa3BUTUs XxuMuu. [lepuon anxumuu. Ilonstue o dpunocodckom xamue. Xumusa B X VI B.
Pa3zutue xumun Ha Pycu. Ponb oTeuecTBEHHBIX yU€HBIX B CTAaHOBJICHHM XMMHYECKOH Hayku - pabotsl M. B. Jlomonocosa, A. M. bytnepoga, /1. Y.
Menneneesna.

XyMHYecKass CHMBOJIMKA. 3HAKM XHMMHMYECKHX OJJIEMEHTOB M IPOUCXOXACHHE HX Ha3BaHMM. Xumuueckue Qopmynsl. WMHAekchl u
ko3¢ dunmeHTsl. OTHOCUTENIBHBIE ATOMHAs U MOJIEKYJISIpHAs Macchl. PacyeT MaccoBOi O XUMHUYECKOTO 3JI€MEHTa Mo (popMyJie BellecTBa.



[Teproandeckasi cucremMa xumudeckux siaemMeHToB Jl. 1. MenneneeBa, ee CTpyKTypa: Malible ¥ OONbIINE MEPUObI, TPYIIBI U MOATPYIIIBI
(rmaBHas u mobouHas). [leproanueckas cucTemMa Kak CIpaBOYHOE TTOCOOUE IS TTOJTYYEHUS CBEACHHU 0 XUMUIECKUX IEMEHTaX.

Pacuernble 3agaun. 1. HaxoxjeHne OTHOCUTEIHLHOW MOJICKYJISIPHOW MAacChl BEIIECTBA MO €ro XUMHUYeCKod Qopmyne. 2. Bruucienue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 10 €ro (hopmyie.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (10u)

ATombl Kak (hopMa CyIIECTBOBAHUS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU aTOMOB. JlokazaTenbcTBa CIOKHOCTH
cTpoenus aromoB. OnbiThl Pezepdopaa. [Inanerapnas Moaenb cTpoeHus: aToMa.

CoctaB aTOMHBIX SJEp: MPOTOHBI M HEUTPOHBL. OTHOCUTENbHAs aTOMHAas Macca. B3auMOCBSA3b TOHSTHI «IPOTOHY», «HEHUTPOHY,
«OTHOCHUTEJIbHAsA aTOMHAsi Macca.

W3menenune ynciia mpoToHOB B sAJIpe aToMa - 00pa30BaHNE HOBBIX XMMHYECKUX JIEMEHTOB.

V3MmeHeHne 4uciaa HEUTPOHOB B siipe aroma - oOpa3zoBaHue HM30TONOB. COBpPEMEHHOE OIpeleeHHE MOHSATHS «XUMUYECKUN SIEMEHTY.
N30TONBI KaK pa3HOBUAHOCTH aTOMOB OJIHOTO XMMUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHE SIEKTPOHHBIX O00O0JI0UEK aTOMOB XHMMHYeckuX aneMeHToB Nel-20 mepuommueckoit cuctembl JI. U. Menneneesa.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[Tepuonuueckas cuctema xumudeckux snemeHToB J[. M. MeHneneeBa u cTpoeHHE aTOMOB: (PU3MYECKUN CMBICI TMOPSIKOBOIO HOMEpa
3JIEMEHTa, HOMEpa TPYyIIIbl, HOMEpa NEpHOa.

N3menenne uucna SJEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOTO d3JIeMEHTa - OOpa3OBaHHME TMOJOXHUTEIbHBIX W
OTpHUIIATENHHBIX HOHOB. MIOHBI, 00pa30BaHHBIC aTOMAaMU METAJJIOB M HEMETAIOB. [[pUYMHBI U3MEHEHUS METAITMYECKUX U HEMETAIUTHYECKUX CBOWCTB
B IIEPUOJIAX U IPYIIIAX.

OO6pa3oBanue OuHApHBIX coeauHeHuid. [TonsTre 00 noHHOM cBsi3u. Cxembl 00pa30BaHUS HOHHOW CBSI3U.

B3aumoseiicTBue aTOMOB XMMHUYECKHUX DJIEMEHTOB-HEMETANIOB MEXIy CO00i - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHast HeMoasipHAsk XMMUYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anMopeiicTBHe aTOMOB XHUMHYECKHUX JJIEMEHTOB-HEMETAUIOB MEXIy Cco00H - oOpa3oBaHWME OWHAPHBIX COCIMHEHHN HEMETAJUIOB.
DNeKTPOOTPUIIATETLHOCTH. [IOHITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.

B3anMogeiicTBie aTOMOB XHUMHYECKHX DJIEMEHTOB-METAJUIOB MEXIy c000i - oOpa3oBaHHME METAUTMYECKUX KpUCTALIOB. [loHsTHE O
METAJTUYECKOM CBS3U.



JemoHcTpanuu. Moseny aToMOB XUMUYECKHUX 1eMeHTOB. [leprnoauueckas cucremMa xumuueckux anemenToB /1. . Menneneesa.

Tema 2. Ilpoctbie Bemecra (74)

[TonoxxeHue MeETauIoOB MU HEMETA/VIOB B IEPUOAMYECKONW cucTtemMe xuMuueckux siemeHToB JI. M. MenpgeneeBa. Bakneilmume npoctbie
BEILIECTBA - METAJUIBI: )KEJe30, ATFOMUHUHN, KaJIbIlUi, MarHUK, HaTpui, Kanui. O0mue Gpunyeckre CBOWCTBA METAIIIIOB.

Baxxueiimue mnpocThie BellecTBa - HeMeTalibl, 0oOpa3oBaHHbIE aTOMaMHU KHCJIOPOJa, BOJOpOJa, a3oTra, cepbl, docdopa, yriepoaa.
CnocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHUI0 HECKOJIBKHMX MPOCTHIX BEIIECTB - AUIOTPOINHUS. AJIOTPONHBIC Moau(uKanuu
kuciopona, pocdopa u oyioBa. MeTtalIMIecKue ¥ HEMETALUTHISCKUE CBOKWCTBA MIPOCTHIX BemlecTB. OTHOCHTEIHHOCTD JICIICHUS TIPOCTHIX BEIIECTB HA
METaJIbl 1 HEMETAJLIIEL.

[Tocrosirnast ABoraapo. KomudectBo BemectBa. Monb. Moisipaas macca. MomsipHbIid 00beM ra3000pa3HbIX BeniecTB. KpaTHblE eaMHUIBI
KOJIMYECTBA BEIIECTBA — MUJUITMMOJb ¥ KAJIOMOJIb, MHJUTUMOJISIPHAST U KWJIOMOJISIPHASI MACChI BEIIECTBA, MUJUTUMOIISIPHBIA M KUJIOMOJIIPHBIA 00bEMBI
ra3000pa3HbBIX BEIICCTB.

PacuyeTs! ¢ ncmonb30BaHNEM MOHITHI «KOTUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIA 00BEM ra30By», «IIOCTOSIHHAS ABOTAIPO».

Pacuernble 3agaun. 1. Beiuncienue MOJSpHON MaccChl BEIIECTB MO XUMHUYECKHM (opmynaM. 2. PacdeTbl ¢ HCIONB30BaHUEM TMOHSATHUI
«KOJTMYECTBO BEIIECTBAY», «MOJISIPHAs Maccay, «MOISPHBIA 00BEM ra30By, «IIOCTOSTHHAS ABOTaJApO».

JdemoncTpauuu. Hekotopbie MeTaIbl 1 HEMETAJIBI KOJIMYECTBOM BetiecTBa 1 Mok, Mojiens MoJisipHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. Coenunenusi XUMUYECKHX 3j1eMeHTOB (14 1)

Crenenb okucnenus. OnpeneneHye CTeNeHn OKUCISHUS 3JIEMEHTOB 110 XUMU4eckoi popmyre coeauHenus. CocraBienue Gpopmyn OMHAPHBIX
coeiMHeHUH, o0muil coco0 UX Ha3blBaHUs. bUHapHBIE COeAMHEHMs: OKCHUIBL, XJIOpUIbl, Cyabpuasl 1 Ap. CocraBnenue ux ¢popmyin. IlpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBII a3 U HeraleHast u3BecTh. [IpeacraBureny 1eTyuynx BOJOPOIHBIX COEUHEHH: XJIOPOBOAOPO U AMMHUAK.

OcHOBaHMs, UX COCTaB W Ha3BaHMsi. PacTBOPMMOCTh OCHOBaHMH B Boje. Tabiuia pacTBOPUMOCTH THIPOKCHIOB M cojieil B BOJe.
IIpencraButenu menouen: TUAPOKCUABI HATpHUs, Kanus M Kanblus. [loHsTHE O KadecTBEHHBIX peakuusax. MHaukaropel. M3MeHeHue okpacku
MHJVKAaTOPOB B LEIOYHON CpELE.

Kucnotel, ux cocraB u HazBanus. Knaccudukamus kucnot. IlpeactaButenu KUCIOT: cepHasl, COJsiHas U a30THas. V3MeHeHue oKpacku
WHJIMKaTOPOB B KMCIIOTHOU cpeie.

Conu Kak Tpou3BOAHBIC KHCJIOT U OCHOBaHMH. MX cocTaB u Ha3BaHusa. PactBopumocTs coseit B Boje. [IpeacraBurenu coneid: XJaopu HATPHs,
kapOoHaT 1 gocdar KaabIus.



AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMONeKyIsIpHbIe B3aUMOACUCTBUSA. THUITBI KPUCTAJUTMUECKUX PEIICTOK: HOHHAS, aTOMHAsl, MOJICKYJISIpHAS ¥ METAJTUHYEeCKas. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT TUIOB KPUCTALTUIECCKUX PEIIETOK.

BemiectBa MONEeKyIspHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS.

YucTeie BemecTBa W cMecd. [IpuMepbl KUIKHX, TBEPIABIX W ra3000pa3HbIX cMmeceil. CBOICTBAa YMCTHIX BEIIECTB M cMecei. Mx coctas.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBSi3aHHbIE ¢ UCIIOJIB30BaHUEM TOHATHUS JOJIS.

Pacuernbie 3angaun. 1. Pacuer maccoBoit U 00BeMHOMN J0JI€ii KOMIIOHEHTOB CMECH BElIeCTB. 2. BpluncieHne MaccoBOii 1O BEUIECTBA B
pacTBope MO M3BECTHOM Macce pacTBOPEHHOTO BEUIECTBA U Macce pacTBOpUTENs. 3. BeruncieHne Macchl pacTBOPSIEMOro BELIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHSI ONIPE/ICIICHHON MacChl pacTBOpPa C M3BECTHOW MAaCCOBOM J0JICH paCTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu. O0pasibl OKCUAOB, KACIOT, OCHOBAHHM U cojiell. Moenu KpUCTAUIMYECKUX PEIIeTOK XJIOPHAa HATpHsl, aiMmas3a, OKCHIa
yraepoaa (IV). CriocoOsl pa3aeseHus CMecei, TUCTHILISAIUS BOIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO € 00pa3liaMu BEIIECTB Pa3HBIX KJIaccoB. 2. Paznenenue cmecen.

Tema 4. H3MeHeHus, npoucxoasime ¢ Bemecreamu (9u)

[lonsATHEe sBIIEHMM KaKk W3MEHEHUH, NPOUCXOIALIUX C BELIECTBAMU. SIBICHUSA, CBA3AHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOIO CTPOCHMS
BEIIECTBA MPH MOCTOSIHHOM €ro coctase, (pusnueckue siBaeHus. Puznyeckue SBICHUS B XUMMU: JAUCTHULSLNSA, KPUCTAJUIM3ALMS, BhITApUBAHUE U
BO3TOHKA BEILECTB, [IECHTPU(YTUPOBAHUE.

SIBneHns, cBsI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUYECKUE peaklund. [Ipu3Haky M yClIOBHUS IMPOTEKAHUS XUMHUYECKHUX PEAKIIHM.
[TonsiTrie 00 5K30- U PHIOTEPMUUECKHUX peakluax. Peakiiny ropeHust Kak 4aCTHBIN Ciydail 9K30TepMUUYECKUX PEAKIUH, MPOTEKAIOIUX C BbIACIEHUEM
CBeETAa.

3aKOH COXpaHEeHHUs1 MacChl BelIeCTB. XMMUYECKHE YpaBHEHHs. 3HaUeHNEe UHJEKCOB U K03 duunentoB. CocTaBiieHUE YpaBHEHUH XUMUYECKHX
peaKkuui.

Pacuersl Mo XxMMHUYECKUM ypaBHEHUsM. Perienue 3a1a4 Ha HaXOXKJIEHHE KOJMYECTBA BEILECTBA, MACChl MIIM 00beMa MPOAYKTA pPeakluu 1o
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOTO BellecTBa. PacuyeTsl ¢ MCMOIb30BAaHUEM MOHITUS «I0Js», KOTJa UCXOJHOE BEIIECTBO JaHO B
BHJIE PACTBOPA € 3aJaHHON MaCcCOBOM J0JIEN PACTBOPEHHOI'O BEILECTBA UIIA COAECPKUT ONPEAEICHHYIO OO IPUMECEH.

Peaknuu pasnoxenus. [lonsaTre 0 CKOpoCcTH XUMHUYECKUX peakiuil. Katanuzaropsl. @epMeHTBI.

Peakuuu coennnenus. Karanutuueckue u HekatanuTuyeckue peakuuu. OdpaTumbie 1 HEOOpAaTUMBbIE PEaKIUU.

Peakuun 3amemieHus. DJIEKTPOXMMUYECKUN psAl HaNpsOKEHUH METauioB, €ro HCIOJIb30BaHWE [UIsl MPOTHO3UPOBAHUS BO3MOXKHOCTH
MIPOTEKAHUS PEAKINM MEKy METAIIJIAMU U PACTBOPAMH KUCIJIOT. PEaKIMu BBITECHEHHS OJTHUX METAJNIOB U3 PaCTBOPOB MX COJIEW IPYTMMH METaJJIAMH.



Peakmnu oomena. Peaknuu HeliTpanu3auu. Y CJIOBHs MPOTEKAHUS PEAKIIMii 0OMeHa B pacTBOpaXx /10 KOHIIA.

Tunel XUMUYECKUX peakuuil (IO MPU3HAKY «UHUCIO U COCTaB MCXOAHBIX BEIIECTB U IMPOJYKTOB PEAaKIMM») Ha MPUMEPE CBOMCTB BOJBI.
Peakuust pasnokeHus - 3J€KTPOiM3 BoAbl. Peakiuu coeiMHEHUs - B3aUMOJAECWCTBHE BOABI C OKCHJIAMU METAIOB U HeMmeTayioB. [loHsTue
«THIPOKCUABD. Peakuny 3aMerieHus - B3aMMOICHCTBHE BOJBI C IICIOYHBIMU U IIEJIOYHO3EMETbHBIMI MeTauiaMu. Peakiuu oOMmeHa (Ha mpumepe
TUAPOIH3a CyIb(uaa aTrOMUHUS U KapOuaa KaabIus).

Pacuyernbie 3aga4n. 1. Beruncienue no XMuMMYECKUM ypaBHEHUSM MACChl MJIM KOJIMYECTBA BELECTBA 10 U3BECTHOM MACCe WIN KOJUYECTBY
BEIIECTBA OJIHOTO U3 BCTYMAIOUIMX B PEAKLHMIO BELIECTB WU MPOAYKTOB peakuuu. 2. Boeruncienne Macesl (KOJIMYECTBa BellecTBa, 00beMa) PO yKTa
peaKIMHy, eclii U3BECTHA Macca UCXOIHOTO BELIECTBA, COJEPIKALLETO OMPEISIEHHYIO 00 IpuMecei. 3. Brrunciaenne macchl (KOJIMYECTBA BELECTBA,
o0beMa) MPOYKTa peakluy, eCIM U3BECTHA Macca PacTBOpAa U MaccoBasi J10JIsI PACTBOPEHHOTO BEIECTBA.

Nemoncrpauuu. Ilpumepsr (usnueckux sBieHui; a) ruaBieHue napaduna; 0) aud@y3us AYMIUCTHIX BEMIECTB C TOPSIICH JIAMIOYKH
HakanuBaHus. [IpuMepbl XUMHUYECKUX SBJICHUH: a) TOPEHHE MarHus; 0) B3auMOAEHCTBUE COJISTHOM KHUCIOTHI C MPaMOpPOM MJIM MEJIOM; B) MOJIy4€HHUE
ruapokcuaa meau (I1); r) pacTBopeHHe MOIYyYEHHOro THAPOKCHIA B KHMCIOTax; [1) B3aumozeicreue okcuna meau (II) ¢ cepHoil kucioTtoit mpu
HarpeBaHUU; €) Pa3Io’KeHHe IepMaHTraHaTa Kajaus; ) B3auMoJIelicTBHE pa30aBIEHHBIX KUCIOT C METAJJIAMHU.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJABI U CIIUPTA 110 MCUE3HOBEHMIO MX Kaleib Ha (UIbTpOBabHON Oymare. 4.
Oxucnenve Menu B IUIAMEHU CHUPTOBKM WIK ropenku. 5. IIoMyTHeHne M3BECTKOBOW BOJBI OT BBIABIXAEMOIO yriekuciaoro rasa. 6. Ilomyuenue
YIJIEKUCIIOTO Ta3a B3auMoJIeiiCTBHEM CO/IbI M KUCIIOTHL. 7. 3amelieHne Meu B pactBope xyopuaa meau (II) xenezom.

Tema S. IIpakTukym Nel. IIpocreiiiue onepanuu ¢ Bemecrsamu (S4acoB)

IIpakTnyeckas padora Ne 1
[TpaBuia TexHUKH 6€30MaCHOCTH IpU paboTe B XMMHUUYECKOM Kabunete. JlabopatopHoe 00opyj0BaHNE U 0OpallieHHEe C HUM.

IIpakTyeckas padora Ne 2
Habmtoienue 3a ropsimieii cBe4oi.

IIpakTuyeckass padora Ne 3
AHanu3 MOYBEI U BOJLI.

IIpakTuyeckass padora Ne 4
[Ipu3Haky XUMHUYECKUX peaklui U UX KIacCU(PHUKaAIHS.

IIpakTuyeckass padora Ne S
IIpuroroBnenue pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM J0JEH.



Tema 6. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOIUTOB (174.)

[TonsiTe 00 3NMEKTPOTUTHYECKON JUCCOIMAIMU. DNEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHH3M UCCOLMALUN JIEKTPOIUTOB C Pa3TUYHBIM
TUTIOM XUMUYECKOU CBsA3H. CTENeHb AMEeKTPOIUTUYECKON qucconuanui. CHIIbHbBIE U c1a0ble SJeKTPOIUTHI.

OcHOBHBIE MOJOXKEHUSI TEOPUU AIICKTPOIUTUUECKON aucconranuu. MoHHble ypaBHEHUs peakiuil. YCIOBUsS MPOTEKaHUS peaklud oOMeHa
MEXY 3JEKTPOJIUTAMHU JI0 KOHIA B CBETE€ MOHHBIX IIPEICTABIICHUM.

Knaccudukanust HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccormaius KUCIOT U UX CBOMCTBA B CBETE€ TEOPHH JJICKTPOIUTHUECKON Aucconuanuu. MoNeKyIspHbIe 1
VMOHHBIE YpaBHEHHUS peaklUil KuciaoT. BzaumoneicTBue KUCIOT ¢ MeTalslaMU. DJIEKTPOXUMHUYECKUM psii HanpshKeHUM MeTaiuioB. BzauMopelictBue
KUCJIOT C OKCHJIaMH METaJuIoB. B3anMmoneicTBHE KHUCIOT C OCHOBAHMSIMH - PEAKUMS HeUTpaiu3anuu. B3zaumoaencTBue KHUCIOT C COJISIMH.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH TSI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccupukanusg. Jlucconmanuss OCHOBaHMH M HX CBOWCTBA B CBET€ TEOPUU DIEKTPOIUTHUECKON UCCOIMAIIIH.
BsaumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHIAaMH U coisiMu. Mcronb3oBaHue TaOMUIBI PACTBOPHUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKUX CBOWCTB OCHOBAaHMH. Paznoxenue HEPaCTBOPUMBIX OCHOBAaHUH pu HarpeBaHuM.
Conu, wx xiaccuukamus W AUCCOIMAIMS pPa3NIUYHBIX TUNOB cojeil. CBoicTBa coieil B CBET€ TEOPUHM DIEKTPOIUTHUECKON AMCCOIHAIIHH.
B3anmoneiicTBue coneld ¢ MeTajuiaMu, YCIOBHS NPOTEKAHUS 3TUX peakuuil. B3anmmonpeicTBue coned ¢ KUCIOTaMHU, OCHOBAHMSIMH U COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMUYECKUX CBOMCTB COJICH.

O06o0menue cBeieHni 00 OKCHAaX, X KilacCU(pUKAIIMN U XUMUYECKIX CBOMCTBAX.

['eneTnueckue psIbl METAIIIOB U HEMETAJUIOB. [ eHeTHYeCcKas CBA3b MEKTY KJIaCCaMU HEOPTraHUYECKUX BEILIECTB

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHHUE.

Peaknyi MOHHOTO OOMEHa M OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. COCTaBICHHUE YPABHEHHH OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii METOJIOM AJIEKTPOHHOTO OalaHca.



CBoIiCTBa MPOCTHIX BEILIECTB - METAUIOB U HEMETAJUIOB, KHCJIOT U COJIEW B CBETE MPEJCTABICHHNA 00 OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
nporeccax.

JemoHcTpanuu. VcnplTaHue BELIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPOIIPOBOAHOCTH YKCYCHOM KHCIIOTBI OT
KOHIIeHTpauuu. BzaumopeiicTBue 1iuHkKa ¢ cepoid, cosstHoi kucinorol, xaopuaom meau (11). l'openne maruus.

JladopaTopHble onbIThl. 8. Peakiinu, xapakTepHbIe ISl paCTBOPOB KHUCIIOT (COSTHOM Mt cepHoi). 9. Peakiiuu, XxapakTepHble 111 paCTBOPOB
miesoyeit (ruipokcuIoB HaTpus wiK kamus). 10. [TomydeHue u cBolicTBa HEPACTBOPUMOTO OCHOBaHUs, Harpumep ruapokcuaa meau (II). 11. Peakuuw,
XapaKTepHbIe ISl pacTBOPOB coiielt (Hanmpumep, s xiopuna meau (I1)). 12. Peakium, xapakTepHble 17151 OCHOBHBIX OKCHJIOB (HAmpuMep, JJis OKCHIa
Kanbius). 13. Peakuuu, XapakTepHble 7151 KUCIOTHBIX OKCHJIOB (HAalIpUMep, JJIsl YIJIEKHCIIOTo rasa).

7. Xumu4yeckuii npakTukyM «CBoiicTBa 2JIEKTPOJIMTOB) ( 2 4.):

IIpakTnyeckas padora Ne6
CBoMCTBa OKCHAOB, KUCJIOT, OCHOBAHUM, COJICH.
IIpakTnyeckas padora Ne7

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4.

COAEPXAHUE OBYUEHUA

9 KJIACC

BeniecTBo 1 XuMH4ecKast peakuus

[lepuonnueckuit 3axoH. Ilepuomuueckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KAIBIUSA U UX COEAMHEHU B COOTBETCTBHUHM C MOJOKEHUEM JJIEMEHTOB B
[Iepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BBl XUMHUECKOW CBSI3U. THUITBI KPUCTALTHYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTHYECKOM
PELIETKY U BUIA XUMUYECKOU CBSI3H.



Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BeEUIeCTB. XHMHUYECKHE CBOWCTBA BELIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJlaccaM
HEOPraHWYECKUX COCAUHEHUN, TCHETUYECKasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccuukanus XMMUYECKHX peakIUil MO pa3IMyHbIM IPU3HAKaM (110 YHMCIY U COCTAaBY YYaCTBYIOIIUX B PEAKIMU BELIECTB, [0 TEINIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENEHEH OKHCIEHUS XMMUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, [0 YYACTHIO KaTajlu3aropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonatue o ckopoctu XUMU4eckoil peakiuu. [lonarne o6 OOpaTUMBIX W HEOOPATHUMBIX XMMHUYECKHX peakuusx. [IoHATHEe O rOMOTEHHBIX H
rereporeHHbIx peakuusax. [lonstue o karanusze. [lonstue o XxuMudyeckoM paBHOBecuU. DakTOpHI, BIUSIONINE HA CKOPOCTb XMMHUYECKOM pEeakuu U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKuCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOW peakiuu. CocTaBiieHUE ypaBHEHUMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN C UCIIOIB30BAHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopust 3IIEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJMTBI M HEAJIEKTPOIUTHL. KaTuoHbI, aHMOHBL. MexaHu3M JUCCOLMAlUM BEIIECTB C
Pa3IMYHBIMU BUAAMU XUMHUUYECKOH cBsi3u. CreneHs auccounannu. CuiabHbIE U cadble 3JEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. YciaoBusl MPOTEKaHUs peakliuii HOHHOTO 0OMEHa, MOJIHbIE U COKpalll€éHHbIE MOHHbIE ypaBHEHUs peakuuid. CBoiicTBa
KHMCJIOT, OCHOBAaHMM U COJIEM B CBETE MpPEACTaBICHUI 00 31EKTPOIUTHUECKOHN quccouuanuu. KadecTBeHHble peakiiuy Ha uoHbl. [loHsTHe 0 ruaponuse
COJIEH.

XHUMUYECKUH IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJEISIMHM KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAUIOB (rpaduTa U aiamasa), CIOKHBIX
BEIIECTB (XJOpHJa HaTpHsl), UCCIEI0BAaHHE 3aBHCHUMOCTH CKOPOCTHM XMMHYECKOH peakluu OT BO3AECUCTBHUS PAa3IUUHBIX (PaKTOPOB, MCCIIEAOBaHHE
AJIEKTPOIPOBOJIHOCTH PAcCTBOPOB BEIIECTB, IpolEcca JUCCOLUALMU KHUCIOT, IIejouell U cojiell (BO3MOXKHO MCIIOJNb30BaHHE BUJEO MaTEpUaloOB),
IIPOBE/IEHUE ONBITOB, WUTIOCTPUPYIOIINX NMPU3HAKU MPOTEKAaHUS peakluil MOHHOro oOMeHa (0Opa3oBaHME OcajKa, BbIAEIECHHE Ta3a, o0pa3oBaHHE
BOJIbI), OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUUN (TOpeHHe, peakUuud pas3IoKeHHs, COEIAWHEHHs),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUYECTBEHHBIX PEAKIMIl Ha HOHBI, pEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerannsl u ux coeinHeHus

OO6mrast xapakTepucTuKa TaioreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (u3MUecKre CBOWCTBA
IPOCTBIX BEUIECTB — TaJOreHOoB. XHMMHUYECKHE CBOMCTBA Ha INpuMepe XJopa (B3aMMOJACHCTBHE C MeTaUlaMH, HEMeTaJsIaMH, IIeJI04YaMu).
Xnopooaopod. ConsiHass KHCIOTAa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, NMPUMEHEHHE. [[elicTBHE XJIopa M XJIOPOBOJAOPOJA HAa OPraHM3M YeJIOBEKa.
Baxueriye Xaopuabl U UX HAX0XKAEHUE B MPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-Tpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHble CTeNeHH okuciaeHus. CTpoeHue U pu3ndeckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U cepbl. AJIJIOTPONHbIE MOTUGBUKAIIMHM KUCIOPOJa U cepbl. XMMHUUYECKHe CBoWcTBa cepbl. CepoBOOpOI,
cTpoeHue, (pu3nyYeckrue U XUMHUYeCKue cBoiicTBa. OKCHIBI cepbl KaK MPEICTABUTENM KHUCIOTHBIX OKcHIOoB. CepHas KuUCIOTa, (DU3MUYECKHE U



XMMHYECKHE CBOWCTBA (00IIMe Kak MPeCTaBUTENs Kilacca KUCIOT U crieruduueckue). XUMUYECKHE PEaKlny, JISKAIINe B OCHOBE MPOMBIIIJICHHOTO
criocoba moxydeHust cepHoil kucaothl. [IpuMenenue cepHoit kucnotsl. Colld CepHON KUCIIOTHI, KaueCTBEHHAs peakius Ha cyinbdar-uoH. Haxoxaenue
Cepbl U €€ COEIUHEHUM B IpUpoie. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COEIMHEHUSIMU cepbl (KUCIOTHBIE 10%KIU, 3arpsi3HEHUE BO3AYyXa U
BOJIOEMOB), CLIOCOOBI €0 MPETOTBPAIICHUSI.

OOmas xapakrepucTrka 31eMeHToB VA-rpynmbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETIEHU OKUCICHUS. A30T, paclipoCTpaHEHHE B
npupoae, Gpu3nveckre U XuMuueckre cBoiictBa. KpyroBopor asora B mpupoae. AMMHAK, €ro (pU3ndeckrue U XMMHYECKHE CBOMCTBA, MOJIYYEHHE U
npumenenue. Comu aMMOHHUS, UX (PU3MUECKHE U XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas KHCIIOTA,
e¢ moxydeHnue, GU3NIECKUEe U XUMHUYECKUE CBOWCTBA (00IIME KaK MpPEICTAaBUTEINs Kiacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB U
coJieil aMMOHHMSI B Ka4eCTBE MUHEPATIBHBIX yH0OpeHuH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoMIeH Cpeabl COSTUHEHUSIMH a30Ta (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa, MOUBHI U BOJI0EMOB). Docdop, amnorponnsle Moaudukauu Gocdopa, pusndeckre u xummudeckue cpoiictea. Oxcua docdopa
(V) u pocdophas kucioTa, pusnyeckue U XUMHUUECKHE CBOICTBA, oy4eHue. McnonpzoBanue hochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPCHUI.

O6mras xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS. YTIJIEpO/, aJJIOTPOITHbIE
MOTU(UKAIH, PACIPOCTpPAaHEHHE B MpHpoJe, (PHU3MUecKue W XUMHUYECKHEe CBOMCTBa. Ancopbums. Kpyrosopor yriepoma B mpupope. OKcuabl
yriaepona, ux (puU3nueckue M XMMHUYECKHE CBOWCTBA, JEWCTBHME HA >KMBbIE OPraHU3MBbI, MOJYYeHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOIeMBbl,
cBsi3aHHBbIE ¢ okcujoM yriepoaa (IV), rumoresa rino6asbHOrO MOTEIJICHUS KIMMAaTa, MAapHUKOBBIA 3(QQeKT. YroipHas KUCIOTa M €€ COJH, HX
¢u3nyecKkne U XMMUYECKHE CBOMCTBA, MOJTy4YeHHE U npuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-noHbl. Vcnonbs3oBaHue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3S5ICTBE.

IlepBoHauabHBIE MOHATHA 00 OPTaHUYECKUX BEIIECTBaX Kak O COEAMHEHUSX yriepoja (MeTaH, 3TaH, STWJIEH, alleTHIIeH, 3TaHOJ, TIMIEPHH,
yKcycHast kuciora). [IpupoHble HCTOUHUKH YTII€BOJOPOJOB (Yroib, IPUPOJHBIHN ra3, HeTh), MPOIYKTH UX MepepaboTkH (OEH3HH), UX POJIb B OBITY U
MPOMBIIITIEHHOCTH. [loHsATHE O OMOMOTHYECKM Ba)KHBIX BEIIECTBAX: KHUpax, Oelkax, yrieBoJaX — U HUX pOJIM B JKU3HM yelloBeka. MaTepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢pusnyeckue u XuMU4ecKre CBOICTBa, oiay4yeHue u npumeHeHune. CoeanHenus KpeMHus B npupoje. Ob1iue npecraBieHus o0
okcuae kpemHus (V) u kpemuueBoit kucnore. CUIMKAThI, UX UCMOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelIie cTpOouTebHbIE MaTepUaIbI:
KepaMHKa, CTEKJI0, IEMEHT, OeTOH, JKene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MaTEPHAIOB B IIOBCETHEBHOM KU3HU.

XUMHUYECKUU DKCIIEPUMEHT:

u3yuyeHue oO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTBHI, NMPOBEACHHE KAUeCTBEHHBIX pPEAKIMH Ha XJIOPUA-HOHBI U
HaOJt0/IeHue MPU3HAKOB MX TMPOTEKAHMS, OIBITHI, OTpakawoolue (pU3nyeckrue U XUMHUYECKHE CBOMCTBA TajOreHOB M MX COEAUMHEHHUH (BO3MOXHO
HCIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3liaMH XJIOPHIOB (TaJIOTeHHUIOB), 03HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHU SIMU
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), HAOIIOAEHUE MTpoliecca OOYTIMBaHUS caxapa MoJ IeHCTBHEM KOHLEHTPUPOBAHHONW CEPHOM KHUCIOTHI,
M3Y4YCHHE XUMHUYECKUX CBOMCTB pa30aBJIEHHOI CEpHOIl KHUCIOTHI, MPOBEICHNE KAaUYECTBEHHONW peakluu Ha Cylb(aTHOH M HaOII0JeHUe MpU3HaKa eé



MPOTEKAHUS, O3HAKOMIICHHE C (PU3NYCCKUMHU CBOWCTBaMHU a30Ta, ¢gocdopa W WX COCOUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
oOpa3uamu a30THBIX U GocPOpHBIX yAOOpeHui, noaydeHue, coOupanue, paclo3HaBaHue U U3y4yeHUE CBOMCTB aMMHaKa, MPOBEACHNE KauyeCTBEHHbIX
peakiuii Ha MOH aMMOHUS U (hocdaT-uOH U U3ydeHHE NMPU3HAKOB MX MPOTEKAHUS, B3aMMOJICHCTBIEC KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJIBIO
(BO3MOXKHO HCITOJIb30BAHHE BUJICOMATEPHATIOB), U3YUYCHHUE MOJIENICH KPUCTALIMYECKUX PEImETOK anMmasa, rpaduta, (yuiepeHa, 03HaAKOMIICHHE C
MPOLIECCOM aACOPOLMU PAaCTBOPEHHBIX BEHIECTB AaKTUBHPOBAHHBIM YIVIEM U YCTPONCTBOM IMPOTMBOIa3a, MOJyueHUE, cOOMpaHue, paclo3HaBaHUE U
M3Y4YE€HHE CBOWCTB YIJIEKHCIIOrO Ta3a, MPOBEACHHE KAYeCTBEHHBIX peakluid Ha KapOOHAT M CHJIMKAT-UOHBI M U3YyYeHUE NMPU3HAKOB MX MPOTEKAHMUS,
O3HAKOMJICHHE C TPOJIYKIHMEH CHUIMKATHON MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «BakHeillme HeMeTauibl U UX
COCJIMHEHUSI.

Mertasibl U X COeAMHEHUS

OO01as XxapakTepuCcTHKa XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBaHUH X MoJokeHus B [leproanueckoit cucreMe XMMHUECKHUX 3JIEMEHTOB
H. W. MenneneeBa u crtpoeHuss aromoB. CTpoeHMe MeTaioB. MeTaliMueckass CBs3b M METAJUIMYECKas KpUCTAIMYEcKas pemérka.
DNEKTPOXUMHUYCCKHUNA Psifl HAPSHKEHUN MeTaIioB. PU3WUECKHe U XUMUYECKHE CBOMCTBA MeTauioB. O0Imue croco0s! monydeHust MeTayuioB. [lorsTue
0 KOPPO3UU METAJLJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI MX OT Koppo3uu. CriaBel (CTallb, YYT'YH, AIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIIICHHOCTH.

[lenounble MeTasuibl: onoxkeHue B Ileproanyeckoit cucreme xumuueckux 3neMeHToB [1. 1. MeneneeBa, cTpoeHue UX aTOMOB, HAXOXICHUE B
npupoje. Pu3nueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaius). OKCHABI U THAPOKCUIBI HATpHs W Kayus. [I[puMeHeHue MIeT0YHBIX
METAJUIOB U UX COEIMHEHUM.

[IleoyHO3EMENBHBIE METAJUIBI MAarHUi M KaJbLUi: moJjiokeHue B llepuommueckoil cucreme xumuueckux anemeHtoB [[. M. Menaeneesa,
CTpOCHHE UX aTOMOB, HaXOXJeHHe B mpupoae. Pusznueckue U XMMHUYECKHe CBOMCTBA MarHUS M Kaiblus. BakHelne coeqnHeHusT Kanblus (OKCHIL,
TUIPOKCHL, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

AsnmroMunMil: nosioxkenue B llepuoanyeckoin cucreme xumudeckux 3yemeHToB . M. MenaeneeBa, cTpoeHue atomMa, HaAXOXIECHUE B MIPUPOJIE.
dusnueckne 1 XMMUUECKHE CBOMCTBA AIFOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCUA M TUIPOKCHIA ATTFOMUHUSI.

Kenezo: nonoxenue B [lepuonnueckoii cucreMe XUMUYECKUX AJIEMEHTOB /.
W. MenneneeBa, CTpoeHHE aTOMa, HaXxOXAeHHE B pupoje. Puznueckue U XMMHYECKHE CBOMCTBA kene3a. OKCUIIBI, THAPOKCUIBI 1 con >kene3a (1) u
xenesa (l11), ux cocras, CBOMCTBA U TIOJTyYCHHE.

XUMUYECKUN IKCIIEPUMEHT:

03HAKOMJIEHHE C OOpa3llaMH METAJUIOB M CIUIABOB, UX (DU3UYECKMMU CBOMCTBAMH, M3y4U€HHE PE3YyJIbTATOB KOPPO3HUH METAUIOB (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aWMOJCHCTBHS OKCHJA KaJbI[Usl W HATPUs C BOJOH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIICTOBAHNE CBOMCTB JKECTKOM BOJBI, MpOIlecca TOPSHUS Kelle3a B KHUCIopoie (BO3MOXHO MCIONB30BAaHUE BHIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJbIUs, ATFOMUHUSA, IIMHKA, *xKene3a (1) u xenesa (111), mexu (1), HabmroneHue n



OIMCaHUE IPOLIECCOB OKPAIMBAHUS IUIAMEHUM HMOHAMM HAaTpus, Kalusg U Kajablus (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMAaTEpPUANIOB), UCCIIEOBAHUE
aM(OTEpHBIX CBOMCTB I'MJIPOKCHIA AIIOMHUHHUS M T'MIPOKCHAA LIUHKA, PELIEHHE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o Teme «BakHeilme MeTayibl U uX
COCIIMHECHHUS.

XuMHSA ¥ OKpYXKarolas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOW >KM3HM 4YeloBeka. be3omacHoe HMCMONb30BaHME BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas
IIOMOUIb IPU XUMHUYECKUX 0XKOTaX U OTPABIICHHUSX.

XUMUYECKOe 3arps3HEHHE OKpY’Karolled cpenbl (IpelenbHas AonycTuMas KoHLeHTpanus Beulects, aainee — [1/IK). Ponp xumuu B pemienun
HKOJIOTUYECKUX MTPOOIIEM.

XHUMHUUYECKUH SKCIIEPUMEHT:

n3yueHue o0pas3loB MaTepHaIoB (CTEKJIO, CIIaBbl METAJUIOB, IOJIMMEPHBIE
MaTepUasbl).

MexnpeaMeTHBIE CBSI3U

Peanuzanus MexXnpeaIMeTHBIX CBA3EM NpU M3y4YEeHUH XMMHMM B 9 KIlacCe OCYIIECTBIISIETCS 4YEpe3 MCIOJb30BaHUE KaK OOIIUX E€CTECTBEHHO-
HAy4YHBIX IIOHATUH, TAK U MOHATHUH, ABIIIOIUXCS CHCTEMHBIMHU I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAy4YHbIC IOHATHUS: HAY4HbIM (pakT, TUHOTE3a, 3aKOH, TEOpHs, aHaJIu3, CHHTE3, KiacCU(UKalus, MEepUOJUYHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJIETUPOBaHKE, U3MEPEHHE, MOJIENb, BJICHHE, TAapHUKOBBIN 3(h(eKT, TEXHOIOT U, MaTepUabl.

@dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKJIWJ, H30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUYECKUM 3apsii,
MIPOBOJAHUKY, MOJYNPOBOJHUKH, JUAIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, Te€NO, OOBEM, arperaTHOe€ COCTOSHHWE BEIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTb, KpUCTAJUITMUECKAsl PEIIETKA, CIUIAaBbl, (PU3NUECKUE BETUYMUHBI, EIUHUIIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIJIAHETHI, 3BE3/BI,
Comnnue.

buonorusi: ¢orocunres, apixanue, Ouocdepa, sKocHcTeMa, MUHEpaIbHbIE YIOOpEHHs, MHMKPO3JIEMEHTBI, MaKpOAJIEMEHTbI, NMUTATEIbHbIE
BEILECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIaeMbl€, TOTLTUBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI I10
XUMHNU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3VYJIbTATEI



JIMYHOCTHBIE Pe3yabTaThl OCBOGHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTUTAIOTCS B X0J1€ O0YUYEHUS XUMHUH B €IMHCTBE Y4eOHOH U
BOCIIUTATEIbHON AEATENbHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCHUMCKMMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH,
IOPUHATBIMA B OOIIECTBE MpaBWJIAMH M HOPMAaMU IIOBEIEHUS W CHOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMS, CAaMOPAa3BUTHS M COLUAIU3AINH
00yJaroIuXCs.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOW IMO3UTHBHBIX LEHHOCTHBIX OpPUEHTALUN U
paclIMpeHue ONbITa JesITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY HAcJeIuI0, HOHUMaHMs 3HAYCHUSI XUMHUECKONW HayKH
B KM3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJAJETh JOCTOBEpHOW HMH(pOpMAIMEeld O MEepPeaOBBIX IOCTIIKEHUSX W OTKPBITUSX MHUPOBOH M
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpPA U OOIECTBA;

2)rpax JaHCKOI'0 BOCIIUTaHUS:

IPEJCTAaBICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUIEKTMBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTU B
OOIIIECTBEHHO I10JIE3HOW, yueOHOMCCIel0BaTeIbCKONW, TBOPYECKOH M JpYyruxX BUAAX JESITEIbHOCTH, FOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOM
JESTEIbHOCTH TPU BBIIIOJHEHUU Y4eOHBIX, MO3HABATEJbHBIX 3a/a4, BBINOJIHEHMM XUMUYECKUX HKCIIEPUMEHTOB, CO3JaHMM YYEOHBIX MPOEKTOB,
CTpeMJIEHHs K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B Ipoliecce 3TON y4eOHOH JesTeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYTKH
CBOUX TOBapHILEH C MO3UIMK HPaBCTBEHHBIX U NIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYNKOB; 3)IIEHHOCTH HAYYHOT'O MTO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEACTABIECHUS O BELIECTBE M XMMHYECKON DPEaKIMM, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKu H
COCTaBJISIOUINE OCHOBY JUIsl MOHUMAaHMS CYLIHOCTH HAYYHOM KapTHHBI MUpa, IPEICTaBJIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBL,
B3alMOCBA35X YEJOBEKa C MPUPOJHON CPeNoi, O poJiM XMMHUHU B MO3HAHUHM ATHX 3aKOHOMEPHOCTEH; IO3HaBaTeJbHbIE MOTHBBI, HAaIlPABJIEHHbIE HA
MOJTy4eHHEe HOBBIX 3HAHMM MO XMMHHU, HEOOXOAUMBbIE Uil OOBSICHEHUS! HA0JI0JaeMbIX MPOLIECCOB U SBJIECHUM, MTO3HABATEIbHOM, NHPOPMALMOHHONW U
YUTATEIbCKON KYNbTYPbl, B TOM 4YHCII€ HAaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ y4yeOHBIMH TEKCTaMM, CIPABOYHOM JIUTEPATypOil, JOCTYINHBIMU
TEXHUYECKUMHU CpPEeACTBAMHM MH(MOPMAIIMOHHBIX TEXHOJOTHH; MHTEpeC K OOyYEHHUIO U MO3HaHUIO, JHO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo000pa30BaHMIO, TPOEKTHON U UCCIIEA0BATENBCKOM NesATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBIEHHOCTH U YPOBHS O0yUYEeHHUS B AaJbHEHUIIEM;

4)popmupoBaHUS KYJIbTYphI 310POBbSL:

OCO3HAHME IIEHHOCTHU KM3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUI
U HEeNpUsITHE BpPEAHBIX NPUBBIUEK (YHOTpeOJEHHUS aJKOrojisi, HApKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOIIOAEHMS MpaBui OE30MacCHOCTU IPHU
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAaMU B ObITY U peajbHOU XKHU3HU; 5)TPYyA0BOr0 BOCIIUTAHMUS:

MHTEpPEC K MPAaKTUYECKOMY M3YUeHHIO podeccuil ¥ Tpyia pa3IuuyHOro poja, yBaKeHHE K TPyAY U pe3yJbTaTaM TPYIOBOM J1€ATENbHOCTH, B TOM
quce Ha OCHOBE NMPUMEHEHUs NMPEJAMETHBIX 3HAaHUM MO0 XMMHHU, OCO3HAHHBIA BBIOOP WMHAMBHUIYAIbHON TPAaeKTOPUHU IMPOIOKEHHUs 00pa3oBaHUS C



y4€TOM JTMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEMH, yCIIEIHON MPOo(ecCHOHATBHOMN 1eATENbHO CTH
U pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHABHOM CpeIe;

6)3KOJIOTUYECKOT0 BOCITIUTAHMUSL:

HKOJIOTMYECKHU LEJIECO00pa3HOe OTHOILICHUE K MPHUPOAE KaK MCTOYHHMKY XXKM3HM Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHHS, TOHUMAaHWUE [IEHHOCTH
3I0pPOBOTO M 0€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3NYECKOMY M IICUXMUYECKOMY 3JI0POBBIO, OCO3HAaHUE
[IEHHOCTH COOJIOJICHHS MTPAaBWJI OE30IaCHOTO MOBEACHHS TP pabOTe C BELIECTBAMH, a TAKXKE B CUTYAlUAX, YIPOXKAIOIINX 3JOPOBBIO M KU3HH JIO/ICH;
CIIOCOOHOCTH NMPUMEHSATh 3HAHHS, IOJIy4aeMble NPH W3yYCHUW XHMUH, JJIS PELICHUS 3a]ad, CBSA3aHHBIX C OKPYXKAIOUIeH NMPHUPOJHON Cpemo, mis
MOBBIIICHUST YPOBHS 9KOJIOTUYECKON KYIBTYphI, OCO3HAHMS TJ00AILHOTO XapaKTepa HKOJOTHYECKUX MPOOJEeM W IyTed MX PEHICHUs! MOCPEACTBOM
METO0B XHUMHUH, SKOJIOTUIECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B TIO3HABATEIILHOM, KOMMYHUKATHBHOM M COITMAIbHON TIPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATbI

B cocTtaBe MeranpenMETHBIX pe3yIbTaTOB BBLACISIOT 3HAYMMBbIE Ul (POPMUPOBAHUS MHPOBO33PEHUs OOIIEHAYYHBIC TOHITHUS (3aKOH, TEOpus,
NPUHIINI, TUIOTe3a, (aKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JPYroe.), KOTOPhIe MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax W
MO3BOJISIIOT Ha OCHOBE 3HAHH U3 3TUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOW HAYYHOH KapTHHE MHpA, U YHUBEPCAIbHBIC yueOHBIC
nercTBus (MO3HABAaTENbHBIC, KOMMYHHKATUBHBIC, PETYISATUBHBIE), KOTOpbIE OOECIEUYMBAIOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYILIECTBIICHUIO YU€OHOM 1eATeIbHOCTH.

[To3naBaTenbHBIE YHUBEpCATbHBIE YueOHbIE AeiicTBUs ba3oBbie toruueckue AeCTBUSA:

YMEHHUSI WCIOJIH30BATh MPHUEMBI JIOTHYECKOTO MBIIIICHUS NPH OCBOCHWW 3HAHUWI: PacKphIBATh CMBICT XMUMHYECKHX MOHATHH (BBLICIATH HX
XapaKTepHbIe TPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH TOHSITHSMH), WCIOIB30BATH TOHSATHS Ui OOBSICHEHUS OTAEIBHBIX (DaKTOB M
SIBJICHUH, BBIOMPATh OCHOBaHMS W KPHUTEPUH JUIA KIACCU(PUKAIMU XWMHUYECKHX BEIIECTB M XMMHUYECKHX DPEaKIHid, yCTaHABIWBATh NPHYMHHO-
CIICZICTBEHHBIE CBSI3H MEXIYy O0BEKTaMU M3YYEHUsI, CTPOHUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHEIC, IEAYKTUBHBIE, TIO aHAJIIOTHH), I€IaTh BHIBOIBI
W 3aKIIOYCHUS; YMEHHE IPHMEHSATh B IPOIECCE IMO3HAHMS TOHATHA (IIPEIMETHBIE M METalpeAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCTOJb3yeMble B XUMHH, ITPe0Opa30BbIBaTh IIMPOKO MPUMEHsIEMbIE B XUMUU MOJIENIbHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ DJIEMEHTA),
XuUMHAYeckas (opMyiaa W YpaBHEHHE XUMHUYECKOW pPEaKIWH — TpU pEIIeHUH YYeOHO-TI03HABATENBHBIX 3aad, C YYETOM OSTHUX MOJEIBHBIX
MPEJCTaBICHUI BBISIBIISATh M XapaKTEPH30BaTh CYIICCTBEHHBIE NMPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XUMHYECKUX PEaKIIHA,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CIIE/ICTBEHHbIE CBSA3M U MPOTUBOPEYHMS B U3y4aeMbIX IpoIleccax U sIBICHUSX.

bazoBeie uccnenoBaTeIbCKue IEHCTBUS:

YMEHHUE UCII0JIb30BaTh MOCTaBJIEHHbIE BONPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYeCTBE OCHOBBI JUIsI (JOPMHUPOBAHUS THITOTE3bI
M0 TIPOBEPKE TPABMWIBHOCTH BBICKA3BIBAEMBIX CY)KIIECHHI;, MPHOOpPETEHUE OMBITa TO IUIAHMPOBAHWIO, OPTaHHW3AllMA M TMPOBEACHUIO YYCHUYECKUX
HKCHEPUMEHTOB, YMEHUE HAOII0/1aTh 32 XOJ0M IpOIlecca, CaMOCTOATENIBHO NMPOTHO3UPOBATH €T0 Pe3ynbTaT, (GopMyaupoBaTh 000OIIEHUS U BBIBOJIBI
10 pe3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEA0BAHMS, COCTABIATH OTYET O MPOJIEIaHHOM padoTe.



Pabota ¢ nuapopmanmeii:

yYMEHHUE BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO Pa3IMYHBIX BUAOB U (POPM NpEACTaBICHUS, NOIY4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (Hay4YHO-TONYJISIpHAs JUTEpaTypa XUMHUYECKOrO COJEpXKaHUs, CIpPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKU OLICHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE TPUMEHATH PA3IUYHbIE METOJBI M 3aIpPOCHl MPH MOUCKE U 0TOOpe MH(OPMAIMHM W COOTBETCTBYIOLIMX IAHHBIX, HEOOXOIMMBIX ISt
BBINOJIHEHUST Y4eOHBIX M IIO3HABaTENbHBIX 3a/ad ONPEACIEHHOIO THIA, NPUOOpEeTEeHHE OmIbiTa B OOJIACTH MCIOJIb30BaHUA HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH, OBJaJCHHE KYyJbTYpOH AaKTHBHOIO HCIOJb30BAHUS PA3JIMUYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMpAThH
ONTUMANIBHYI0 (OpMY MpEACTaBIeHUS WHGOPMAMM W WIUIIOCTPUPOBATH pEIIaeMble 33Ja4ll HECIOKHBIMH CXEMaMH, JHarpaMMaM#, APYTHMH
dbopmamu TpaduKM M UX KOMOHMHAIMSIMH, YMEHHE HCIIOJIIb30BaTh M aHAJIM3WPOBATh B IpOIEecCe YU4eOHOM M HMCCIENOBATEIBCKOW AEATEIbHOCTH
MHGOPMALIHIO O BIUSHUU NPOMBIIIJIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAroIel PUPOIHON Cpebl.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBU:

YMEHHS 3aj7laBaTh BONPOCH! (B XO0Je AMaiora U (Win) AUCKYCCHHU) MO CYILIECTBY OOCYXJaeMOH TeMbl, (OPMYIHPOBATh CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NPEUIOKEHHON 3aJjaud; YMEHUs MPEACTaBIATh MOJYyYEHHBIE PE3yJIbTaThbl MO3HABATEIbHOM NEATEIBHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaxX; JeNaTh MPE3EeHTALNIO PE3yJIbTaTOB BBIOJHEHUS XUMUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa, J1a00paTOpHOM paboThI
M0 MCCJIEOBAHUIO CBOMCTB BEIECTB, y4EOHOrO MPOEKTa); YMEHUSI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM IMO3HABATENbHOM M
UCCIIEIOBATENbCKON JIeATEIbHOCTH IMPU PEUICHHM BO3HUKAIOMIMX MpOOJeM Ha OCHOBE Y4é€Ta OOLIMX MHTEPECOB M COIJIACOBAHMS IMO3ULIUHN
(o6cyxaeHus, oOMEH MHEHHSIMM, «MO3TOBBIE HITYPMBI», KOOPIMHALMS COBMECTHBIX JEHCTBUH, OIpelesieHue KPUTEPUEB IO OLIEHKE KauecTBa
BBINOJIHEHHON paboTHI U JJPyTHE).

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbIE N1EUCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsITh LENH JAEITEeIbHOCTH, IJIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBATb U TPH HEOOXOIMMOCTU
KOPPEKTUPOBaTh CBOIO JEATEIILHOCTh, BbIOMpaTh Hanbosee 3(pPexkTuBHbIE COCOObI pelIeHusl y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, CAaMOCTOSITENbHO
COCTABJISATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JCHCTBUI MPH BBHIMOJHEHUN 3aJaHUN ¢ yYETOM MOIY4YEHUSI HOBBIX 3HAHUH 00 M3ydaeMBbIX
00BEKTaX — BEIIECTBAX M PEaKLHUsAX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysibTaTa 3asBJIE€HHON eI, YMEHHE MCIOJb30BaTh U aHAJM3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIIOBUH 3aJaHHH.

INPEAMETHBIE PE3VIJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yIbTaTOB 110 OCBOSHHUIO 003aTEILHOIO COJIEpKaHUs, YCTAHOBJICHHOTO IaHHOU (hesiepaibHON paboueil mporpaMMoit,
BBIJICJIAIOT: OCBOCHHBIE 00YYaIOUIMMHUCS HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eiicTBUM, cnenuduieckue Ui npeaMeTHON 001acTu «XUMUS», BUBI
JeSITEIbHOCTH T10 MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoH1y 00y4enus B 9 kiacce rmpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHU:



. pPacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKUX MOHSITUNA: XUMHUYECKAN 3JIEMEHT, aTOM, MOJIEKYJIa, MUOH, KATHOH, aHUOH, IIPOCTOE
BEIIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTh, AJEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCJICHHUSA, XUMHUYECKas pEeaKiusi, XUMHUYECKas CBS3b,
TEIUIOBOH A((EKT peakiuu, MOk, MOJISIPHBINA 00BEM, pacTBOP, SJMEKTPOIUTHI, HEIJCKTPOIHUTHI, HIEKTPOIUTHICCKAS JUCCOIIUAIUS, PEAKIIUN
MOHHOTO OOMEHa, KaTallu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMbIe W HEOOpAaTUMBIC PEAKIUH, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC
peaKIuu, OKUCIUTENh, BOCCTAHOBUTEIh, OKUCIECHWE M BOCCTAHOBJICHHE, aUIOTPOIHs, aM()OTEpHOCTh, XUMUUYECKasl CBSI3b (KOBaJCHTHas,
WOHHAs, METAUIMYECKas), KPHUCTAUIMYECKas pemeéTka, KOPpPO3HUs METaUIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW PpEaKIUH, MPeaeTbHO
nonyctumas konueHtpanus [1JIK Bemectsa;

. WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUH M NPUMEHATH 3TU IMOHATUSA IIPU ONMCAHUU BEILECTB U MX
IIPEBPAILCHMUI;

. UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUIH XUMUYECKUX PEaKIHii;

. OIPEACIIATh BaJICHTHOCTh U CTENIEHb OKUCIICHNS XMMUYECKHX DJIEMEHTOB B COEAMHEHMSIX PA3JIMUHOIO COCTaBa, IPUHAMIEKHOCTh

BEIIECTB K ONpeAeIEHHOMY KJAacCy COEIMHEHMH Mo (opmyliam, BHJI XUMHUYECKOH CBA3M (KOBAJEHTHAs, MOHHAs, MeTaJuIM4YecKas) B
HEOpPraHUYECKUX COETUHEHUSX, 3aps] MOHA 110 XMMUYECKON (opMyJie, XapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCTUHEHU,
TUI KPUCTAJUTMYECKON PeIIETKH KOHKPETHOIO BEILECTBA;

. packpbiBaTh cmblcn Ilepuoguueckoro 3akonHa JI. M. MenneneeBa M AEMOHCTpPUpPOBAaThb €ro IIOHMMAaHHUE: OIHUCHIBATh U
XapakTepu3oBaTh TabnuuHyo Gopmy llepumoanueckoil cucTeMbl XMMHYECKUX 3JEMEHTOB: pa3inyaTh MOHATUS «TJlaBHas moarpynna (A-
rpynna)» u «mobounas mnoarpynmna (b-rpynma)», manele u OoJbLIME TMEPUOJBI, COOTHOCHUTH OO0OO3HAUEHUsS, KOTOpbIE HUMEIOTCS B
MEepUOINYECKON TabJInIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siipa, oOliee Yucio
3JIEKTPOHOB U pacIipe/ieIeHue UX MO 3JEKTPOHHBIM CIIOAM), OOBSICHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3JIEMEHTOB U HX
COEIMHEHMH B Npesesax MajiblX MEPUOJIOB U ITIABHBIX MOATPYII C YYETOM CTPOEHHSI UX aTOMOB;

. KJIaCCU(UIIMPOBATh XUMHUYECKHE DBJIEMEHTbl, HEOPraHMYECKHE BELECTBA, XMMHUYECKHE peakuuu (10 YHUCIy M COCTaBy
Y4acCTBYIOUIMX B PEAKI[UH BEILIECTB, M0 TEIIOBOMY 3P EKTY, 10 U3MEHEHHIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME U clienu(UYeCKue XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOXHBIX BEILECTB, MOATBEPKIAs
ONHMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

. COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON AMCCOIMAIMM KUCJIOT, IIeJ0Yel U COJIeH, MOJIHbIE UM COKpAalIEHHbIE YpaBHEHUS
peakiuii HIOHHOro 0OMeHa, YpPaBHEHMsI PeaKIMid, MOATBEP)KIAIOIINX CYIIECTBOBAaHHE MCHETUUECKOM CBS3M MEXy BELIECTBAMHU PAa3TUYHBIX
KJIaCCOB;

. PacKpBIBAaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM COCTABICHHS 3JIEKTPOHHOro OajaHca 3THX
peakuuii;



° IMPOrHO3UpPOBAThH CBOICTBa BCIHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA, BO3BMOXHOCTU NPOTCKAHUA XUMHUYCCKUX HpeBpameHm”I B
Pa3IMYHBIX YCIIOBUAX,

. BBIUMCIISATH OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAcCOBYIO JOJI0 XHMHUYECKOrO 3JIEMEHTa IO
(dbopMylie coeTuHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOM PEaKIuy;
. coOiroAaTh MpaBuiia MOJIb30BAHUS XUMHYECKON MOCYI0M M J1abopaTOpHBIM O0OpYIOBaHHEM, a Tak)Ke MpaBuia oOpalleHus c

BCIICCTBAMH B COOTBCTCTBUU C HHCTPYKIUAMH 11O BBIIIOJIHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO H c061/1paHmo
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);

* IMPOBOAUTDL pPCaKLUHN, IMTOATBCPKAAOIINC Ka4eCTBEHHBIA COCTaB Pa3siIM4HbIX BEHICCTB: paClio3HaBaTb OIIBITHBIM HYTCM XJI0pUAa-,
Opomuza-, momua-, kapoonar-, ¢ocdar-, cunmkar-, cyiabpar-, THIPOKCUI-UOHBI, KATUOHbBI aMMOHHS W HWOHBI H3YYEHHBIX METAJLJIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

. NPUMEHSITh OCHOBHBIE OTEPAIIMU MBICIUTEIILHON JIEATSILHOCTH — aHAIM3 U CUHTE3, CPaBHEHHE, 0000IIEHHE, CHCTEMAaTH3AIINIO,
BBISABJICHUC NPUYNHHO-CICACTBCHHBIX CBSI3eU — AJI1 U3YUCHUA CBOICTB BCHICCTB U XUMHUYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYUYHBIC MCTO/bL
MO3HAHUs — HAOJIOICHUE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (pealIbHbIA ¥ MBICJICHHBIH ).
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