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HOACHUTEJBHASA 3AIINCKA
Pabouast mporpamma yueOHOro mnpeamera «XUMHUS» Ha YpOBHE OCHOBHOTO
oO1ero 00pa3oBaHus COCTaBJIEHA HA OCHOBE!

1. TpebGoBanuii denepabHOrO roCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIAPTa
OCHOBHOT'0 00I1IeT0 00pa3oBaHusl, NPEIbIBIAEMBbIX K Pe3yJibTaTaM OCBOCHUS
OCHOBHON  oOpaszoBarenbHOM  mporpammbl  (Ilpukaz  MuHucTepcTBa
oOpazoBanust 1 Hayku P® ot 17 nexabps 2010 r. Ne 1897 «O0 yTBepkaeHuu
(denepanbHOrO rOCyAapCTBEHHOTO OOPa30BAaTENBHOTO CTaHIAPTa OCHOBHOTO
oOmero o00pa3oBaHUs» C M3MEHEHUAMH M JonoyHeHusMu Ilpukazom
Muno6pHayku Poccun ot 29 nexaOpst 2014 r. Ne 1644);

2. OCHOBHBIX HaIpaBJCHUN MPOTpaMM, BKIIOYEHHBIX B CTPYKTYPY OCHOBHOM
00pa3oBaTeNbHON NPOrPAMMBIL;

3. TpeOoBaHMiI K YPOBHIO TOATOTOBKH OOYYarOIIMXCS JMJIs TIPOBEIACHHUS
OCHOBHOT'0 F'OCYJJaPCTBEHHOTO PK3aMEHa 110 XUMUHU.

4. Astopckoii nporpammsel O.C. ["'aGpuensna, coorBeTcTBYM01IeH dDenepanbHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO  OOILEro
oOpazoBaHusi u JomnylieHHass MUWHUCTEpPCTBOM OOpa3oBaHHs U HayKu
Poccuiickoit ®eneparnuu (O.C.I'abpuensan [Iporpamma kypca xumuun st 8-9
KjaccoB oOmeobpazoBarenbubix yupexaenuit / O.C.l'abpuensn. — M.:

Hpoda, 2012r.).
INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITIPEJMETA

N3ydenne XuMUM B OCHOBHOM IIKOJIE JAET BO3MOKHOCTh JIOCTHYb CIIEIYIOLINUX
pE3yNbTaTOB B HAPABICHUH JUYHOCTHOTO PA3BUTHSA:

e (opmupoBaHHE UyBCTBA TOPJOCTH 32 POCCUUCKYIO XUMUUYECKYIO HAYKY;

e (GopMUpOBaHHE  LEJIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOM MPaKTUKH, a
TaKKe€ COUMAIIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY W JYXOBHOMY
MHOT000pa3HI0 COBPEMEHHOTO MHPA;

e (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YYE€HHIO, TOTOBHOCTU M
CHOCOOHOCTH K CaMOpa3BUTHIO U C€amMOOOpa30BaHHWIO Ha OCHOBE
MOTHUBAIIMU K 00YUYEHHUIO U TMO3HAHUIO, BEIOOPY MPOPHIBHOTO 00pa3oBaHUs
Ha OCHOBE HWH(OpPMAIMKU O CYMIECTBYIOMIMX NPOdEecCUsx M JIMYHBIX
npoeCCHOHANBHBIX ~ MPEANOYTCHU,  OCO3HAHHOMY  TIOCTPOCHHIO
WHIUBUyaIbHOM 00pa30BaTENbHOM TPACKTOPUU C YYETOM YCTOMYMBBIX
MO03HABATENIbHBIX HUHTEPECOB;

e (opMHUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTU B 00pa30BaTEIbHOM,
OOIlIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEA0BATEILCKOM, TBOPYECKOW W
JIPYTUX BHUAAX JACATEILHOCTH; (OPMUPOBAHUE IICHHOCTH 3J0pPOBOIO H
O0e3omacHoro oOpasa >KM3HU; YCBOEHUE IMPaBUJ HWHIAUBUIYAIBHOTO H
KOJUIGKTUBHOTO O€30TMacHOT0 TOBEICHUS B YPE3BBIYAMHBIX CHUTYAIUSX,
YIPOXKAKOIIUX KU3HH U 3J0POBBIO JTHOJEH;

e (opmMupoBaHHE MO3HABATEILHONH W WH(GOPMAITMOHHOW KYJIbTYPhI, B TOM
YUCJI€ pa3BUTHE HABBIKOB CAMOCTOSITEIHHOW pabOThl ¢ y4eOHBIMU



NOCOOMSIMHM, KHUTaMH, JOCTYMHBIMH HHCTPYMEHTAMH U TEXHUYECKHUMH
CpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTUM;

(OopMHUpPOBAHNE OCHOB 3KOJOIMYECKOIO CO3HAHMUS Ha OCHOBE IpPU3HAHMS
LIEHHOCTU JKW3HM BO BCeX €€ TMPOSBICHUSAX U HEOOXOAUMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOLLIEHUS K OKPYKAIOILEH CpeJie;

pa3BUTHE TOTOBHOCTH K PELICHHUIO TBOPYECKUX 3aJay, YMEHUS HAaXOIUTh
aJIeKBaTHBIE CIOCOOBI MOBEACHUS M B3aUMOJACHCTBUA C MapTHEPAMU BO
BpeMsi y4eOHOM U BHEY4eOHOIl IesTeNbHOCTH, CIIOCOOHOCTH OIICHUBAThH
npoOJieMHbIE CHUTyalldd W OMNEpPaTHUBHO TPUHUMATh OTBETCTBEHHBIC
pelIeHNs B pa3jM4YHBIX IMPOIYKTHUBHBIX BHJAX AEITENbHOCTU (yueOHas
IIOMCKOBO-UCCIIE0BATENbCKAs, KIIyOHas!, MPOEKTHAsI, KPY>KKOBAsI U T. I1.).

MeTaHpeI[MeTHLIMI/I pe3yjibTaTaMu OCBOCHHA OCHOBHOH O6p&30BaTeHLHOﬁ
IIporpaMmabl OCHOBHOTI'O O6IHCFO 06p330BaHI/ISI SABIIATOTCA:

OBJIaJICHE HaBBIKAMH CaMOCTOSTEIHLHOTO MPUOOPETEHHsI HOBBIX 3HAHUIA,
opraHu3ald  y4eOHOM  JESATENbHOCTH,  IOMCKAa  CpPEACTB €€
OCYIIIECTBIICHHUS;

yMEHUE IUIAaHUPOBAaTh IYTH  JOCTIDKCHHS IEJIed Ha  OCHOBE
CaMOCTOATENILHOTO aHaJu3a YCIOBUHM U CPEICTB JOCTHIKEHUS ITUX 1IEJIeH,
BBIICJISITh QJIBTEPHATUBHBIE CIIOCOOBI JOCTHMIKEHUS 1€MW U BBHIOUPAThH
HamOosiee H(PGEKTUBHBIM CMOCO0, OCYHIECTBIATh IMO3HABATEIbHYIO
pedrekcuio B OTHOUIEHWW JCUCTBUH 1O PEHICHHIO Y4eOHBIX U
MO3HABATEINIbHBIX 33/1a4;

MOHUMAaHUE MPOOJIEMbl, YMEHHE CTaBUTh BOIPOCHI, BHIABUTATH TUIIOTE3Y,
JaBaTh OMPEICICHUS TOHSITHAM, KIaCCH(PHUIIMPOBATh, CTPYKTYpHUPOBATH
MaTepHua, MPOBOIUTH IKCIIEPUMEHTHI, apryMEHTHPOBATh COOCTBEHHYIO
MO3UIINIO, (POPMYIIUPOBATH BBIBOABI U 3aKITFOUCHMS;

dbopMHpOBaHUE W PAa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOJIb30BAHHUS
WHCTPYMEHTOB U TEXHUYECKUX CPEICTB MH(POPMAITMOHHBIX TEXHOJIOTUH
(KOMIIBIOTEPOB M MPOTPAMMHOI0 00€CTIeUeHUs) KaK MHCTPYMEHTAJIbHOM
OCHOBBI pa3BUTHS KOMMYHUKATHBHBIX u MO3HABATENIbHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIA;

YMEHHUE HW3BJICKaTh MH(GOPMAIMIO U3 Pa3IUYHBIX UCTOYHUKOB (BKIIIOUAs
CpeicTBa  MaccoBOM  mH(MOpPMalMHM,  KOMIIAKT-IUCKH  y4eOHOro
Ha3HAuYCHHUs, pecypchl HMHTepHeTa), ymMeHHE CBOOOIHO TIOJB30BATHCS
CIIPABOYHOM JIUTEPATYpPOM, B TOM YHCIIC M Ha DJIEKTPOHHBIX HOCHUTEIIAX,
COOJTI0/IaTh HOPMBI HH(GOPMAITMOHHON N30UPATEIbHOCTH, ITHKY;

YyMEHHE Ha TPAKTUKE TIOJIH30BATHCSA OCHOBHBIMU  JIOTHUECKUMU
npuémMamMu, METOJaMu HaOIO/IEHUs, MOJCITUPOBAaHUS, OOBICHEHUS,
pernieHus mpooJieM, TPOTHO3UPOBAHUS U JIP.;

YMEHHUE OpraHU30BaTh CBOIO JKM3Hb B COOTBETCTBHHM C MPEACTABICHUSAMU
O 3JI0pOBOM 00pa3e KU3HM, MpaBaX M OOS3aHHOCTAX TIPaKJaHUHA,
HEHHOCTSIX OBITHS, KYyJIBTYPbl U COLIMAIBHOTO B3aUMOCHCTBUS;

YMEHUE BBIMOJHATh MO3HABATEIbHbIE W MPAKTUYECKUE 3aJaHUSA, B TOM
YHUCJIe MPOEKTHEIE;



e (OpMUPOBAHHUE YMEHMS CAMOCTOATEIBHO U APT'yMEHTHUPOBAHHO OLICHUBATh
CBOM  JICWCTBUS M  JEUCTBHA  OJHOKIIACCHHKOB,  COZIEPKATEIBHO
00OCHOBBIBasl MPAaBUIBHOCTh WM OHIMOOYHOCTH pe3ysbTara U crocoda
NEHCTBUS, aJEKBAaTHO OLIEHWBATh OOBEKTHUBHYIO TPYIOHOCTh Kak Mepy
(akTUYECKOro WM MpEerojarae- MOro pacxofa pecypcoB Ha pelIeHHE
3a/1a4M, a TAK)KE€ CBOM BO3MOYKHOCTH B JOCTHMIKEHUH LEIU ONPENCIEHHOU
CJIO)KHOCTH;

e ymMmeHue pabGotatb B rpynne — 3SOYEKTUBHO COTpyAHUYATH H
B3aMMOJIEUCTBOBaTh Ha OCHOBE KOOPAMHALMHU PA3JIMYHBIX MO3ULMUN MpU
BbIpa0OTKE OOLIEr0 pEIICHUsT B COBMECTHOM JEATEIBHOCTH; CIyLIaTh
naptHépa, GopMyIMpoOBaTh U APryMEHTUPOBATh CBOE MHEHHUE, KOPPEKTHO
OTCTaWBaTh CBOIO MO3UIMI0 U KOOPAUHUPOBATH €€ ¢ IMO3UIMEN NapTHEPOB,
B TOM 4YHUCJIE€ B CHUTyallud CTOJKHOBEHHsS HHTEPECOB; NPOAYKTHUBHO
paspemiath KOHQIMKT Ha OCHOBE yuéTa MHTEPECOB U MO3MIMM BCEX €ro
YYaCTHUKOB, MIOMCKA M OLIEHKH aJIbTEPHATHUBHBIX CIIOCOOOB pPa3pelICHHUs
KOH(JIUKTOB.

IIpeaMeTHBIMH Ppe3yJibTATAMM OCBOCHHS OCHOBHOW 00pa3oBaTesIbHON

IIpOrpamMMbl OCHOBHOT'O 00LIEro 00pa30BaHuUsl SABISIIOTCA:

® 0CO3HaHHWE OOBEKTHBHOW 3HAYMMOCTHM OCHOB XHMHYECKOW HAyKH Kak
00JacTh COBPEMEHHOT'0 €CTECTBO3HAHNUSA, KOMIIOHEHTa OOLIEH KYJIbTYpHI U
OPAKTUYECKON JEATEIBbHOCTH YEJIOBEKa B YCJIOBHUSAX BO3paCTarOLIEH
«XUMU3aLUN» MHOTUX c(ep KU3HU COBPEMEHHOT'O O0IECTBA; OCO3HAHUE
XUMHUYECKUX TPEBPALICHUI HEOPTaHMYECKUX M OPraHMYECKUX BEIECTB
KaK OCHOBBI MHOTHX SIBJICHUUM KUBOW W HEXXHBOW MPUPOJBI; YIIIyOJieHUE
IPEICTABICHUN O MAaTEPUAIIBHOM €MHCTBE MUPA;

® OBJAJICHUE OCHOBAMHU XHMMHUYECKOW TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAIU3UPOBaTh W OOBEKTUBHO OLICHUBATh JKU3HEHHBIE CHUTYallHH,
CBA3aHHBIE C XMMHUEW, HABBIKAMH 0€30MaCHOI0 0OpallleHus C BEIIECTBAMU,
UCIIOJIb3yEMbIMH B TOBCEJIHEBHOM KM3HU; YMEHHEM aHaJU3UpOBATh U
MJIAaHUPOBATH HKOJIOTMYECKU 0€30MacHOE MOBEICHUE B LIENAX COEpEeKEeHHUS
310pOBbS U OKPYKAIOILIEN CPEBI;

e (dopMUpOBaHHE MEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX IPEICTaBICHUN
O BEIECTBAX, MX NPEBPAIICHUSIX M MPAKTUYECKOM INPHUMEHEHHH;
OBJIAJICHHE TOHATUWHBIM aIlllapaTOM M CHUMBOJMYECKUM SI3BIKOM XHUMHH
Ha YPOBHE, IOCTYITHOM ITOAPOCTKAM;

e (GopMHpPOBaHME YMEHHH YCTaHABIMBATH CBS3M MEXKIY PpeajbHO
Ha0JIroJaeMBIMHU XUMHUYECKUMHA SBICHUSAMHA " IPOIECCaMH,
IPOUCXOASIINMHA B MUKPOMUPE aTOMOB U MOJICKYJ, OOBSICHATh MPUYUHBI
MHOr000pa3usi BEIISCTB, 3aBUCHUMOCTh HMX CBOMCTB OT COCTaBa H
CTpOCHMS, a TaKke OOYCIIOBJICHHOCTh INPUMEHCHHS  BEIIECTB
0COOEHHOCTSIMH HX CBOMICTB;

e mpuoOpeTeHHEe OIbITa NPUMEHEHUS XHMHYECKHUX METOJOB H3yUCHHUS
BEIIECTB M WX MPEBPAICHUIA: HAOJIOJCHHE 3a CBONCTBAMH BEIECTB,
YCJIOBHSIMHM TPOTEKAHUSI XMMHUYECKUX PEAKLHUN; MPOBEACHUE OMBITOB U



HECIIOKHBIX ~ XMUMHUYECKUX  OKCIIEPUMEHTOB C  HCIOJIb30BaHHUEM
71a00paTOPHOTO 00OPYAOBAHUS U MPUOOPOB;

e yMeHHE OKa3bIBaTh NEPBYIO OMOIIb TP OTPABICHUAX, OKOTaX U JPYTUX
TpaBMax, CBA3aHHBIX C BEIIECTBAMU U Ja0OpaTOPHBIM 000PYI0BaHUEM;

e oBnazeHue npuémamu paboTel ¢  HHDOpMAIME  XUMHYECKOTO
CoJiepKaHusl, MPEACTaBICHHON B pa3Hoil (hopme (B BHUIE TEKCTa, GOpMYIL,
rpaduKoB, TAOIUYHBIX JaHHBIX, CXeM, (poTorpaduii u ap.);

® CO3JaHHME OCHOBBI MJii (POPMHUPOBAHUS HUHTEpEca K PACHIMPEHUI0 U
yrIIyOJCHUIO XUMUYECKUX 3HAHUM M BhIOOpa XMMHUHU Kak MPO(UIHLHOTO
npeaMeTa MpU Tepexojie Ha CTYNEeHb cpeaHero (TMOJHOT0) OOIIero
oOpa3oBaHus, a B JalpHelmeM u B KadecTBe cdepsl cBoei
npo(heCcCUOHATIBHON S TEIbHOCTH.

OcHOBHbIE IOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NIPEACTaB-JICHUI)

BrinmyckHuk Hayuures:

* ONMCHIBaTh CBOWCTBA TBEPIBIX, IKHMJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA HX
CYLIECTBEHHbIE IIPU3HAKY;

* XapaKkTepu30BaThb BEIIECTBA II0 COCTaBy, CTPOCHHMIO M CBOMCTBAaM, YCTaHAaB-JIUBAaTh
MIPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXKY JAHHBIMHU XapaKTEPUCTUKAMHU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUH «aTOM», «MOJIEKYJIa», «XUMUYECKHU
JJIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE BELIECTBO», «BAJIIEHT-HOCTH)», UCIOIb3YS 3HAKOBYIO
CUCTEMY XUMMUH;

* U300pakaTh COCTaB MPOCTEUIINX BEUIECTB C MOMOIIbI0 XUMUYECKUX (POPMYJ U CYIIHOCTb
XUMHUYECKHUX PEAKLNI C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

* BBIUNCIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O M MOJSPHYIO MAcChl BEILIECTB, a TaKXKe
MacCOBYIO [JIOJII0 XHMMHYECKOIO DJIEMEHTa B COCOUHEHHAX Ul OLEHKH HUX IPAKTUYECKOU
3Ha4YMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATH OKCH/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* ONMCHIBaTh COCTaB, CBOMCTBA M 3HA4Ye€HUE (B MPHUPOJAE M MPAKTUYECKOH JEATEIIbHOCTH
YeJioBeKa) MPOCTHIX BEIECTB — KUCIOPOa U BOJOPO/Ia;

* 1aBaThb CPABHUTEIIBHYI0 XapaKTEPUCTHKY XHWMHYECKMX DJJIEMEHTOB W  BaKHEHUIIUX
COCIMHEHUM €CTECTBEHHBIX CEMENCTB IIEJI0YHBIX METAIUIOB U raJIOT€HOB;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH TTOCYI0H;

* IPOBOJIUTh HECJOXHBIE XUMHMUYECKHE OIBITBI M HAONIOJCHHUS 3a HM3MEHEHHSIMM CBOMCTB
BEIIECTB B IIpollecce HUX IMpeBpalleHuil; CcOOM0AaTh MpaBHiIa TEXHUKH O€30MacHOCTH INpHU

MPOBEJICHUH HAOIIOACHUI U OTIBITOB;



* pa3nuyaTh HKCIEPUMEHTAIBHO KHCIOTHI U IENOYH, TONB3YsACh HHIUKATO-PaMHU; OCO3HABAThH
HE00XOIUMOCTH COOIIOICHHSI Mep 0€30MaCHOCTH MPH OOPAIICHUH ¢ KUCIOTaMH U IIET0YaMH.

BoinyckHux noayuum 603mMONCHOCHb HAYYUMbCAL:

* 2PAMOMHO 0OPAAMBCSL C 8eUieCMBAMU 8 NOBCEOHEBHOU JHCUSHIL,

* 0CO3HABAMb HEOOX0OUMOCMb COONIO0EHUSI NPABUTL IKOTOSUYECKU De30NaAC-HO20 NOBeOeHUsl &
OKpYdHcaroujeli npupooHoll cpeoe;

* HOHUMAMb CMbICA U HEO0OXO00UMOCMb COON0OeHUs NPeOnUcanull, npeoid-2aemvlx 8
UHCIMPYKYUSIX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNONL306aMb  NPUOOPEMEHHble — KIIUYeBble  KOMNEMEHMHOCMU — NpU  6bINOJHEeHUU
UCCIe008AMENbCKUX NPOEKMO8 N0 U3YUEHUI0 CBOUCMS, CNOCOD08 NONYUeHUs U PACNO3HABAHUS
geujecms;

* PA36UBAMb  KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNONb3YS  CPeOCmed YCMHOU U
NUCbMEHHOU  KOMMYHUKayuu npu pabome ¢ mekcmamu Y4eOHuKa U  OONOJHUMENIbHOU
JUmMepamypotl, CnpagouHbIMU MAabdIUYAMU, NPOAEIAMb 20MOE-HOCMb K Y8ANCEHUIO UHOU MOYKU
3peHUst npu 0OCYHCOeHUU Pe3yIbmamos blNOJHEHHOU pabomul;

* 00BLEKMUBHO OYEHUBAMb UHGOPMAYUIO O 8EUEeCMBAX U XUMUYECKUX NPOYECcax, KpUmuiecku
OMHOCUMbCSL K NCEBOOHAYUHOU  UHGOpMayuu, Hed0OPOCOBeCMHOU  peKlame, KAcaruweucs
UCNONb308AHUS PA3TIUYHBIX BEUECE.

[lepuoandecknii  3aKOH W TIEpUOAWYECKAs  CHCTEMa  XHMHYECKUX  DJIEMEHTOB
1. . MenneneeBa. CTpoeHHE BELECTBA

BBINyCKHUK HAY4YHUTCS:

* KJTACCU(DUIIUPOBATh XUMHUYECKHE JICMEHTHI Ha METAJUTbl, HEMETAJUIbI, SJICMEHTHI, OKCHJIBI H
THJIPOKCHJIBI KOTOPBIX aM(OTEpHBI, U WHEPTHBIC 3JEMEHTHI (Ta3bl) I OCO3HAHUS BAKHOCTH
YIOPSIOYCHHOCTH HAYYHBIX 3HAHMIA;

* pacKpbIBaTh CMBICI Mepuoanydeckoro 3akona J{. 1. Menneneesa;

* ONTUCBHIBATh W XapPaKTEPHU30BaTh TAOJUYHYIO (OPMY MEPHOTUICCKON CHUCTEMBI XUMHUYCCKUX
3JICMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SAep W paclpeieNieHue 4dKcla DJIIEKTPOHOB 0
ANEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHX 3JIEMEHTOB MAJIbIX MEPUOJIOB MEPHUOINIECKON CUCTEMBI,
a TaKKe KIS ¥ KaJIbIIHS,;

* pa3nUYaTh BHIBl XUMHUYECKOH CBS3W: WOHHYIO, KOBICHTHYIO IOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJUTHYECKYIO;

* 1300pakaTh 3JEKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, OOPAa30BAaHHBIX XHUMHUYECKHUMU

CBA35MU pa3sHOI'0 BUOA,



* BBISIBJISITh 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOCHHS HMX KPUCTAUIMYECKHX PEIIETOK:
HMOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepu30BaTh XHUMHYECKHE OJJIEMEHThl M MX COCJUHEHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B TIEPHOINYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX aTOMOB;

* ONUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA [[. V. MeHaeneeBpIM Mepuoanydec-Koro 3akoHa M
MEPUOANYECKON CHCTEMbl XUMHYECKHX DJJIEMEHTOB, JKH3Hb M MHOTOOOpPa3HYl0 HAyYHYIO
JEATEIIbBHOCTh YUEHOI0;

* aQpaKTepU30BaTh HAYYHOEC W MHPOBO33PECHUECKOE 3HAYCHHE IEPUOIUYECKOTO 3aKOHA H
MEePUOINYECKON CUCTEMbl XUMHYECKUX 31eMeHTOB J[. M. Menpeneena;

* 0OCO3HABaTh HAY4YHBIC OTKPBITUS KaK Pe3yJabTaT JIUTEIbHBIX HAOIIOICHUHN, ONIBITOB, HAYYHOU
ITOJIEMUKH, IIPEOIOJICHHS TPYAHOCTEW U COMHEHUM.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* 0CO3HABAMb 3HAYEHUE MEeoOPeMmuU4ecKux 3HAHUL Ol NPAKMUYecKol Oesmenb-HOCmu
yenosexd;

* ONUCHIBAMb U3YYEHHBLE 00BLEKMbL KAK CUCMEMbL, NPUMEHSIS I0SUKY CUCTNEM-HO20 AHAIU3A,

* NPUMEHSMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUUECKOl CUCEMbl XUMUYECKUX DJIEMEHMO8
07151 00BACHEeHUS U NPedBUOEHUS CBOLICNE KOHKDEMHbBIX eUyecma;

* pazeueamsv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb HOCPEeOCMBOM VenyOnieHus: 3HAHUU 00
ucmopuu CMaHoBIeHUsl XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOUEeCKO20 3aKOHA KAaK
00HO020 U3 BANCHEUWUX 3AKOHO8 NPUPOObI, A MAKIHCE O COBPEMEHHbIX OOCMUICEHUAX HAYKU U
MexXHUKU.

MHoroo0pa3ue XUMHYECKUX peaKuil

BrinmyckHuK HayduTcs:

* OOBSICHATH CYTh XUMHUYECKHUX MPOIECCOB U UX MPUHIMIUATBEHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTaHABIIUBATh MPUHAJIC)KHOCTh XUMUYECKON PEaKIINU K ONMPEETIEHHOMY THITY TIO OJTHOMY
13 KIAcCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHUCITYy M COCTaBY MCXOJHBIX BEIIECTB M IMPOJYKTOB
peakiuu (peakluud COCTWHEHUS, Pa3NIOKEHHUs, 3aMelIeHus U OOMeHa); 2) MO BBIACICHUIO WIIH
MOTJIONIEHUIO TETUIOTHl (PEaKIMU HK30TEPMUUYECKHUE U DHIOTEPMHUYECKHE); 3) MO H3MEHEHHIO
CTENIEHEH OKUCIIEHUS XUMHUYECKHX DJIEMEHTOB (PEaKIMu OKUCIUTEIHLHO-BOCCTAHOBHUTEIBbHBIC); 4)
10 0OpPaTUMOCTH TIpoIiecca (peakiuu oOpaTUMbIE U HEOOPATHMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIHIA;

¢ Ha3bIBaThb q)aKTOpBI, BJIMAIOMIUC Ha CMCIHICHUC XUMUYCCKOT'O PAaBHOBCCH,



* COCTABJIATH YPABHEHUS DJIEKTPOIUTHUECKON NUCCOLMALIMYA KUCIIOT, IEN0YEH, COJIEH; MTOJIHbIC
U COKpalIHHBbIE HWOHHBIE YPaBHEHMsI peakuuid OoOMEHa; ypaBHEHUS  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIIHM;

* IPOrHO3UPOBATh MPOJIYKThl XHMHUYECKUX peakuuil mo (opMmysnaM/Ha3BaHUAM HCXOIHBIX
BEIIECTB; OIIPEJEIIATh UCXOJHbIE BELeCTBA 0 (hopMysIaM/Ha3BaHUAM IPOILYKTOB pPEeaKLUy;

* COCTaBJIATh YpPAaBHEHUS pEaKLUi, COOTBETCTBYIOUIMX IOCIEAOBATEIBHOCTU («ILEHMOUYKE))
IIPEBPALICHUI HEOPraHUYECKHUX BEILIECTB Pa3IMUHbIX KJIACCOB;

* BBIBIITD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUICTEIBCTBYIOIIME O IPOTCKaHUU
XMMHYECKON PEaKLVH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENIENISITh XapaKTep CPeibl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0YEH IO U3MEHEHUIO OKPACKU
WUHIVKATOPOB;

* IPOBOJUTh KAUECTBEHHBIC PEAKLMH, MOATBEPKAAOIINE HAIWYME B BOJHBIX pacTBOpax
BELIECTB OT/AEIbHBIX KATUOHOB U aHHOHOB.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

* COCMABNAMb MOAEKYIAPHblE U NOJHble UOHHbIE YPAGHEHUS NO COKPAWEHHbIM UOHHbIM
VPABHEHUAM,

* NPUBOOUMb NPUMEPLL PeaKyuli, NOOMBEPIHCOAIOWUX CYWECBOBAHUE B3AU-MOCBAZU MEICOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 6eUjeCmE;

* IPOCHO3UPOBAMb  Pe3YIbmambsl  8030€liCMEUs.  PA3IUYHBIX —(PAKMopos Ha  uU3Me-HeHue
CKOPOCMU XUMUYECKOU PeaKyuil;

* NPOCHO3UPOBAMb  PE3YIbMambvl  8030€UCMEUs  PAIUYHbIX — (PAKMOPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHoroo0pasue BerecTB

BolnyckHUK Hay4uuTCS:

* OIpeNeNsITh MPUHAMJIEKHOCTh HEOPraHWYECKHUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPEJIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (OPMYJIbI HEOPraHMYECKHUX COEIMHEHUN 110 BaJEHTHOCTSM U CTENEHSIM
OKHCJIEHHUS DJIEMEHTOB, a TAaK)Ke 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIle pacCTBOPUMOCTU KHUCIOT,
OCHOBaHUI U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHMS (U3NYECKHX M XUMHUYECKHUX CBOWCTB MPOCTHIX
BEIIECTB (METAJJIOB U HEMETAJUIOB) M UX BBICHIMX OKCHJIOB, 0Opa30BAHHBIX 3JIEMEHTAaMH BTOPOTO U

TPETHETO IMEPHOIOB;



* Ha3pIBaTh OOIIME XUMHUYECKUE CBOWCTBA, XapaKTEpHBIC MJISI TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

* Ha3pIBaTh OOINME XUMHUYECKHE CBOWCTBA, XapaKTEpHBIC IS KAXKAOTO W3 KIACCOB
HEOPTraHMYECKUX BEIIECTB: KUCIOT OCHOBAHHIA COJICH;

* IPUBOJUTH TPUMEPHI PEAKIUi, TOATBEPIKIAOIINX XUMUYECKAE CBOMCTBA HEOPTaHUYECKHX
BEIISCTB: OKCHJIOB, KMCIIOT, OCHOBAHMI M COJICH;

* ONPENENSITh  BEMIECTBO-OKUCIUTENh ¥  BEIIECTBO-BOCCTAHOBHUTEIh B  OKHCIU-TEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIUsIX;

* COCTaBJISITh OKUCIIUTEILHO-BOCCTAHOBUTENBHBIA OallaHC (V11 W3YYEHHBIX pEaKIuii) II0
MIPEIOKEHHBIM CXEMaM PEaKIUi;

* POBOJIUTH JIA0OPATOPHBIC OIBITHI, TOATBEPKIAIONINEC XUMHYECCKHE CBONCTBA OCHOBHBIX
KJIAaCCOB HEOPTaHUYECCKHX BEILECTB;

* IPOBOJIUTH JIA0OPATOPHBIC OMBITHI MO IMOJYYCHHIO M COOMPAHHIO Tra3000pa3HBIX BEINECTB:
BOZIOPOJIa, KHUCIOPOJa, YIJIEKHCIOr0 ra3a, aMMHaKa; COCTABJISTh YPaBHEHHS COOTBETCTBYIOIIHUX
peaKkuuid.

Boinycknux noayuum 603mMOoNCHOCHb HAYHUMbCL:

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUjeCME HA OCHOBE UX COCMABA U CMPOCHUSL

* NPOCHO3UPOBAMb  CHOCOOHOCMb — GewjeCmed  NposAGIAMb  OKUCIUMENbHble Ul
80CCMAHOBUMETIbHbIE CBOUCMBA C YUEMOM CHmeneHeu OKUCIEHUs NIeMEHMO8, BXO0SUWUX 6 €20
cocmas;

* GLIAGIANMDb  CYUECMBOBAHUE 2EHEMUUECKOU B3AUMOCEA3U MeNHCOY Beuecmeamu 6 psoy:
npocmoe 8ewiecmeo — OKCUO — 2UOPOKCUO — COTlb,

* Xapakmepuzo8amu 0codwvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOL KUCTIONM,

* PUBOOUMDb NPUMEPHL YPABHEHULl PeaKyull, JedCauux 8 OCHO8e NPOMBIUIEHHBIX CNOC0DO08
NOIYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CMATU,

* onucevlgamv usuveckue U Xumudeckue npoyeccwvl, ABIAOWUECT UYACMbIO KPY2OBOPOMA
geuyecms 6 npupooe;

* OpP2aHU308bI6AMb, NPOBOOUMb VUEHUYeCKUe NPOeKmbl N0 UCCIe008AHUI0 CBOLUICE 8eujecms,

umeromux BAICHOE npakmuiecxkoe 3HA4YeHue.



BbINyCKHUK HAYYHTCS:

® XapaKTepu30BaThb OCHOBHBIE METOJABI TO3HAHUA:  HAOIIOJEHUE,
U3MEpEHHE, IKCIIEPUMEHT;

® OIHUCHIBATH CBOMCTBAa TBEPIBIX, J>KUIKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICJISAS UX CYIIECTBEHHBIC TIPU3HAKY;

® pPacKpblBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSATHH  «aToOM»,
«MOJIEKYJIa», «XMUMHYECKUH BJIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEIIIECTBO», «BAJICHTHOCTBY, «XHWMHUYECKAas PEaKIUs», HCIOJb3YS 3HAKOBYIO
CUCTEMY XUMUU;

® DPACKpBIBAaTh CMBICI 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;

® pasznuyYaTh XUMHUYECKUE U (PU3UYECKHE SIBICHUS;
Ha3bIBaTh XUMUYECKHE IEMEHTHI,
OTIpeIeNIATh COCTaB BELIECTB M0 uX hopMyiam;
OTIpE/IEIIATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COCIUHEHMSIX;
OTIPEEIIATh TUIl XUMHUUECKUX PEaKIIN;
HA3bIBATh MPU3HAKH U YCIOBHS MPOTEKAHMS XUMUYECKUX PEAKIIHIA,

® BBIIBJSTH NPU3HAKHU, CBUACTEIHCTBYIOIINE O MPOTEKAHHUH XUMHUYECKOM
peaKkuuy Ipy BHIMOIHEHUH XUMHUYECKOT'O OIIbITa;

® COCTaBJISATh (OPMYJIbl OMHAPHBIX COETUHEHUI;

® COCTaBJISITh YPABHEHUSI XUMUUECKHUX PEAKIINA;

e c00JIr01aTh MpaBuia 0€30MacHON pabOThI MPU MPOBEICHNUN OMBITOB;

® [10JIb30BAThHCA Ja0OPATOPHBIM 0OOPYIOBAHUEM U MOCYI0M;

® BBLIUKCIATH OTHOCHUTENIBHYIO MOJIEKYJIAPHYI0O M MOJISIPHYIO MaccChl
BEILIECTB,;

® BBIYMCIATH MACCOBYIO JOJIO XHMHUYECKOTO 3JIeMeHTa Mo (opMmyIe
COCTUHEHHS,

® BBHIUUCIATH KOJUYECTBO, OOBEM MM MacCy BEIIECTBA MO KOJIUYECTBY,
00BEMY, Macce peareHTOB WM MPOAYKTOB PEaKIINU;

® XapakTepu3oBaTb (PU3MUECKHME U XMMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB. KUCIIOPOJa U BOJIOPOJIA;

® [0Jy4aTh, COOMPATh KUCIOPOA U BOJOPOL;

® pacHo3HaBaTh OMNBITHBIM IIyTEM TI'a3000pa3HbIC BEIIECTBA: KHUCIOPOJ,
BOJIOPO/I;

® pPACKpbIBAaTh CMBICI 3aKOHAa ABOTaIpO;

® PaCKpBIBaTh CMBICII MOHSATUN «TETUIOBOM d(D(PEKT peakium», «MOJISTPHBINA
00BEMY;

® XapaKTepU30BaTh PU3NUECCKHE U XUMUUECKUE CBOMCTBA BOJIBI,
® PaCKpbIBaTh CMBICI MOHSTHUSL «PACTBOPY;
® BBIYUCISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;
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® IPUTOTOBJIATH  PACTBOPBI C  ONPENEIICHHOW  MacCOBOM  JIOJEN
PacTBOPEHHOTO BEILIECTBA;

® HAa3bIBaTh COCIMHEHHUS N3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® XapaKTepu3oBaTh (PU3NUECKHE U XUMHUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB. OKCUIOB, KUCIOT, OCHOBAHUH, COJIEH;

® ONpeACNATh MPUHAMICKHOCTh BEIIECTB K OINPEACICHHOMY KJaccy
COCJIMHECHUM;

® COCTaBIATh (OPMYIBI HEOPTaHWYECKUX COCIUHEHUN H3yYEHHBIX
KJIaCCOB;

® MPOBOJAUTH  ONBITHl, MOATBEPKIAOIIMEC XHWMHUYECKHUE  CBOMCTBA
M3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

® pPACNO3HABATH OMNBITHBIM IIyTEM PAaCTBOPBI KHCJIOT W IIEJIOYEH IIO
W3MEHEHUIO OKPACKHA HHIAUKATOPA;

® XApAKTEPHU30BATh B3AMMOCBS3b MEXIY KJIAacCCaMU HEOPTaHUYECKUX
COCJIMHCHUM;

e packpeiBaTh cMblIci [lepuoanueckoro 3akona J1.M. Menneneesa;

® OOBACHATH (DU3MUECKHUH CMBICT aToMHOro (MOPSAKOBOrO) HOMeEpa
XMMHUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIbI U IEPUOAA B IEPUOJUIECKON CUCTEME
.. Menneneena;

® OOBSCHITh 3aKOHOMEPHOCTHM HW3MEHEHHSI CTPOCHHUS aTOMOB, CBOWMCTB
3JIEMEHTOB B Mpeeiax MajbIX MEPUOA0B U TJIABHBIX MOATPYIII;

e XapaKTEepPH30BaTh XUMHUYCCKUE dJIeMEHTHI (OT BOJOPOAA A0 KalblKs) Ha
OCHOBE WMX TIOJIO)KEHUsS B Tniepuoamyeckor cucreme J[.M. MenneneeBa wu
O0COOEHHOCTEH CTPOCHUS X aTOMOB;

® COCTaBJIATH CXEMbl CTpOeHHsI aToMoB TmepBbIX 20 dIEMEHTOB
nepuoanueckon cucrtemsl [[.1. Menneneena;

® pacKpbIBaTh CMBICJI TTOHSATHUH: «XHUMUYECKast CBSI3bY,
«QJIEKTPOOTPHULIATEIIBHOCTDY;

® XapaKTepHU30BaTh 3aBUCHMOCTh (DM3WYECKUX CBOWMCTB BEIIECTB OT THIIA
KPUCTAINYECKON PEIIETKH;

® OMNpEACNATh BUJ XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCIMHEHUSX;

® 1300paXaTh CXEMbl CTPOCHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX
Pa3HbIMU BUJIAMU XUMHYECKUX CBA3CH;

® pDACKpbIBaThb  CMBICH  TIOHATHH  «HUOH»,  «KATUOH»,  «AHUOHY,
(QIICKTPOJIUTBI»,  «HEDJICKTPOJUTBD), <«DICKTPOIUTHYECKAd  AUCCOLMALUSY,
«OKHUCJIUTENbY», «CTENEHb OKUCICHUS» «BOCCTAHOBHUTEIBY», «OKHUCJICHHUEY,
«BOCCTAHOBJICHUEY;

® OMNpEAeNATh CTENEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COCIMHEHNUH;

® DACKpBIBaTh CMBICII TEOPUH DJICKTPOIUTHUECKON JHUCCOIMAIINM,

® COCTaBJISITh YPAaBHEHUSI DJJIEKTPOJUTHUECKON JMCCOLUMAIMU KHUCIOT,
IIEJI0YEH, COJICH;

® OOBSCHATH CYIIHOCThH IPOIECCa DJIEKTPOJUTUUECKON IUCCOIUMALUA U
peakIuii HOHHOTO 0OMEHa;
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® COCTAaBJIITh IIOJHBIE W COKPAIICHHBIC HOHHBIE YPAaBHEHHS PEaKIUU
oOMeHa;

® ONpENEATh BOBMOXHOCTh MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa;

® MPOBOAUTH PEAKIMH, IOATBEPXKAAIOIMIME KA4eCTBEHHBIA  COCTaB
pa3IMYHBIX BEIIECTB;

® OMNpEACNATh OKMCIUTEIb U BOCCTAHOBUTEIIb;

® COCTaBIIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKON PEaKIINH;

e KiIacCU(UIMPOBATH XMMUUYECKHUE PEAKIIUU 110 PA3IMYHBIM ITPU3HAKAM;

® XApAKTEPU30BATh B3aHUMOCBSI3b MEXKJIY COCTaBOM, CTPOCHHEM H
CBOMCTBaMHU HEMETAIIOB;

® MPOBOJAUTH OMNbITHI MO TMOJYYECHHUIO, COOUPAHUIO W U3YYCHUIO
XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YITICKHCIIOrO Ta3a, aMMHUaKa;

® pacCIiO3HABaTh OIBITHBIM ITyTEM ra3000pa3HbIC BEIICCTBA: YIJICKHCIbIN
ra3 u aMMHaK,

® XApAKTEPU30BATh B3aWMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM W
CBOMCTBaMHU METAJLJIOB;

® Ha3bIlBaTh OPraHUYECKHUE BellecTBa Mo UX ¢GopmyJsie: MeTaH, 3TaH,
STWIEH, METAHOJ, ATAaHOJI, TJMIEPUH, YKCYCHAas KHUCJIO0Ta, AMHHOYKCYCHAas
KHMCJIOTA, CTEAPUHOBAS KMCJIOTa, OJIEMHOBASI KMCJIOTA, IIIH0K033;

® OIICHUBATh BIIUSHUE XUMUUYECKOTO 3arPSI3HEHUS OKPYKAKOIIEH Cpeabl HA
OpraHu3M 4Y€JIOBEKa;

® paMOTHO OOpaIaThCs C BEMIECTBAMU B MTOBCEIHEBHOM KU3HU

® ONpEACNsATh  BO3MOXKHOCTH  MPOTEKAHHWS  PEAKIMM  HEKOTOPBIX
MPEICTABUTEIIEM  OPraHWYECKUX BEIIECTB C  KHUCJIOPOJOM, BOJAOPOIAOM,
METaJlIaMH, OCHOBaHUSIMH, TAJIOT€HAMMU.

B]:IHyCKHI/IK MOJIYYUT BO3MOKHOCTD HAYIUTHLCH:

® gbl08UCAMD U npoeepsntb 3KCNEPUMERMANbHO cUNnomne3vl 0 XUMUYECKUX
cBoUCmMBax eewecnes Ha OCHose Ux cocmaeda U CmpoOeHusl, ux cnocobnocmu
ecmynams 6 XumudeckKue peaxkyuu, o xapakmepe u HPOOmeaX PAaA3IUUYHbIX
XumudecKkux peam;uﬁ;

® Xapakmiepuzoseambsv eeujecmea no cocmaey, CnpoerHuro u CGOZZCI’I’I@LIM,
ycmadaeiaueambs npuquHHo-CJledcmeeHHbze CeA3U M@chay OaHHbLIMU
xapakmepucmuxkamu eeujecmed,

® cocmaejisiimb  MOJEKV/IIPDHblEe U NOJIHbIE UOHHbIE  YPAGHEHUS  NO
COKPAUWEHHbIM UOHHbIM YPABHEHUAM,

® NPOCHO3UPOBANb CnocobHOCMb eeuecmed nNpoAe6Anb OKUCTIUMENbHbLE
UIU BOCCMAHOBUMENbHBLE CBOUCMBA C yueniom cmenenel OKUCIeHUs. IJIEMEHRNI0E,
6)C00ﬂtl4ux 6 e2o cocmaes,

® cocmaejisinb YpAaeHEHUA peakuud, coomeemcmeyrouiux
noc1e008amebHOCMIU npeepau;enud HeopeaHUu4dYecKux eeujecme pas3jiuvdHblx
Kiaaccos,
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® gblOGUCAMb U NPOGEPSAMb  IKCNEPUMEHMANbHO — 2UNOme3vl O
pe3yibmamax 8030eUcCmeUs PAs3iuyHblX (HaKmopos Ha U3MeHeHUe CKOpocmu
XUMUYECKOU peaKyuu;

® UCNONB3068AMb NPUOOPEeMeHHble 3HAHUA OJISl IKOJOSUYECKU SPAMOMHO20
nogeoenus 8 OKpydcarouell cpeoe;

® uCnob306amb  npuodpemenHvlie  KlloYesble  KOMNEmeHyuu  npu
BLINOJIHEHUU NPOEKMOB8 U YUeOHO-UCCIe008AMENbCKUX 3a0ay N0  U3YYEHUIO
CB8OUCMB, CNOCOO08 NOJYUeHUs. U PACNO3HABAHUS 8eUeCmE,

® 00BEKMUBHO OYEHUBAMb UHGOPMAYUIO O Bewecm8ax U XUMUYECKUX
npoyeccax,

® KpumuuecKku OMHOCUMbCSL K NCEBOOHAVHHOU  UHGopmayuu,
Heod0bpOCo8eCMHOlL peKlame 8 CPeOCmBax MAcco80ll UHGopmayuu,

® 0CO3HaBAMb 3HAYEHUE MeoOPemudecKuUx 3HAHUL Nno  XUMUu  Ois
NPAKmMu4ecKoll 0esimeibHOCMU Yel08eKd,

® C030a8amv MOOeU U cxembvl OJisl pelleHusl Y4eOHbIX U NO3HABAMEIbHbIX
3a0a4;, NOHUMAMb HE0OX0OUMOCMb COON00eHUs. NPEONUCAHUL, NPEONlacdemblX 8
UHCMPYKYUSIX NO UCNOTIb30BAHUIO NeKAPCME, CPeOCmE ObLMOBOU XUMUU U Op.

COJEPXAHUME YYEBHOI'O ITPEIMETA

8 kJacc
(2 u B HEmemo, Bcero 68 u)

Tema 1. [lepBoHavajbHbIe XUMHYECKHe MOHATHS. BBenenne (34)

[Ipeamer xumuu. Tena u eewyecmea. IIpocThie U CIOKHBIE BELIECTBA.
OcHosHble MemoObl NOSHAHUS 8 XUMUU. HAOII00eHuUe, UsMepeHue, IKCNEPUMEHN.
YucTele BemecTBa U cMecu. CriocoObl pa3ieieHus: CMecei.

JdemoHcTpanuu.
1. Moaenu pa3mnyHbIX POCTHIX U CIIOKHBIX BEIIECTB.
2. Komnekuys CTEKISHHOM XUMHYECKOM TOCY/IBI.

Tema 2. Ctpoenue atoma. Ilepuoanueckuii 3aK0H U epUOINYECKAs
cucreMa XuMu4yeckux jaemMeHToB /I.U. MeHae/eeBa.
Crtpoenne BemecTB. XUMHYECKAs CBA3b.
ATOMBI XUMHYECKHUX 3J1eMeHTOB (10 u)

AtoM. Monekyna. 3HaKM XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CIOXKHBIE
BEIIIECTBA.

Crpoenue aToma: g11po, IHepreTuueckuit yposenb. Cocmas siopa amoma:
NpOMOHbL, HeumpoHvl. Fizomonwi.

[lepuomnueckui 3akon J[.MI. MenneneeBa. Ilepuoguueckas cucrema
xuMHuYecKknx dJjieMeHToB [[.M1. MenneneeBa. PU3NYECKUKA CMBIC ATOMHOIO
(mopsiIKOBOr0) HOMEpa XHMHYECKOrO 3JICMEHTA, HOMEpa TIPYIIbl M TEepHoja
NEPUOANYECKON CHUCTEMBI. JJNEKTPOHBI. CTPOEHHE DJIIEKTPOHHBIX YPOBHEU
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aTOMOB XMMHYECKMX JJIEMEHTOB MaJIbIX NEepuoaoB. lloHATHME O 3aBepHIEHHOM
AJIEKTPOHHOM YpPOBHE.

CTpoeHue HHEPreTHUECKUX ypoBHEH aToMOB mepBbiX 20 XUMHYECKHX
ANEeMEHTOB nepuoauueckoil cucrembl .M. MenaeneeBa. 3aKOHOMEPHOCTU
W3MEHEHUSI CBOMCTB aTOMOB XHMMHYECKUX 3JIEMEHTOB M HUX COCIWHEHHHA Ha
OCHOBE TOJIOXKEHUs B nepuoamyeckon cucreme .M. MenneneeBa u CTpoeHuUs
atoMa. 3Hauenue [leprnoanueckoro 3akona /.M. Menaeneena.

DnekmpoompuyamenbHoCmy amomoeg XUMUYECKUX IN1EeMEHMO8.
KoBasleHTHass XMMHMYECKass CBS3b. HENOJSIpHAs W noyisipHas. [lowamue o
8000POOHOIL C8A3U U ee GIUAHUU HA u3UYecKue c8oUCMEd 8euwiecms Ha npumepe
600vl. loHHas cBsA3b. MeTaiuyeckas CBsI3b. 1unvl KpUCMALIUYECKUX DeulemoK
(amommuas, MONEKYIAPHASL, UOHHAS, MEMALIUYecKas). 3a6UcumMocms usuiecKux
CBOUCME 8eujecme om muna KpUcmaiiuieckol peuemxu.

JdemoHcTpanuu.

1. Monienu aTOMOB XUMHUYECKHUX AIIEMEHTOB.

2. llepmomnueckass cucrema xumuueckux snemeHToB JI. M. Menneneesa
(pa3nuuHbie POPMBI).

3.Mojaenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

4. O3HaKOMJIEHHE C KOJUIEKIMEN BEIIECTB C PA3HBIM TUIIOM KPUCTAITMYECKOM
peuieTku. M3rotoBieHne Moene KpuCcTALNTNYECKUX PEIIETOK.

JlabopaTopHbIe ONBITHI.

1. MonenupoBaHue NMPUHIKIIA JEHCTBUS CKAaHUPYIOIIET0 MUKPOCKOIIA.

2. NzrotoBienue Mojiesneil MoJjieKyl OMHAPHBIX COSAMHEHHI.

3. Hsroromnenne MoJenH, WUTIOCTPUPYIONIEH CBONWCTBA METaJUIMUECKON
CBSI3H.

Tema 3. Kucaopoa. Bogopoa. IlepponavaibHbie XMMHUYECKHE
nousiTus. [Ipocreie BemecrBa. (5 4)

Kucnopon — xumMuyeckuil 35ieMeHT U npoctoe BemectBo. Ozon. Cocmas
6o30yxa. duznueckre M XUMHYECKHE CBOMCTBa kuciopona. [lomydyenuwe wu
MpUMEHEHUE Kucyiopoaa. Tennosoi sghghexm xumuveckux peaxyui. [lonamue o6
9K30- U OSHOOMeEpMuUYecKux peakyusx. Bomopoa — XUMHYECKHHA DIIEMEHT H
npocToe BemecTBo. Pu3nueckne U XUMHUIECKHe CBOWCTBA Bogopoa. [lomydenue
Bojoposia B yabopatopuu. [llonyuenue 6000pooa 8 NPOMBIUIEHHOCHIU.
Ilpumenenue 6ooopooa. 3akoH ABoraapo. Moyib — eAUHHUIIA KOJHWYECTBA
BeniecTa. MossipHas macca.

Moumnspubiii 00beM razoB. KadecTBeHHBIE peakiMu Ha Ta3000pa3HbIe
BelecTBa (KUCIopo1, Boaopoa). OObeMHbIC OTHOIICHHUS Ta30B MPH XUMHUYECKUX
peaKIusIX.

JleMoHCTpanuu.
1. ITosmyuyenue 030Ha.
2. O6pa31Lbl TUIIMYHBIX HEMETAJIJIOB.
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3. HexoTopble MEeTAIIIbI M1 HEMETAILJIBI C KOJIMYECTBOM BelllecTBa 1 MOJIb.
4. MonspHslii 00beM ra3000pa3HbIX BELIECTB.

JlaGopaTopHbIe ONBITHI.

1. O3HakoMJIeHHE ¢ KOJUIEKIIUEH HEMETAIIOB.

Tema 4. OCHOBHBIE KJIACCHI HECOPTAHNYECKHUX COeIMHEHUI.
CoelnHeHHs] XUMUYECKHUX JIeMeHTOB (18 u)

BanentHocts. Xumundeckue popmynsl. MHaekcbl. OTHOCUTENbHBIE aTOMHAs
U MOJIEKYJISIpHAsE MacChl. 3aKOH NOCMOAHCMEA cocmasa eeujecmsa. MaccoBas
JIOJIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUMU.

Crenenb okucieHusi. CpaBHEHHE CTEIIEHH OKHCICHHUS W BaJICHTHOCTH.
OrnpeneneHue CTENEHW OKHUCJICHUS JJIEMEHTOB B OWHApPHBIX COEIUHEHMUSIX.
Cocrasnenue GopMys OUHAPHBIX COEAMHEHUM, 00N cCTOCO0 MX HA3BAHUM.

buHapHble COEIMHEHUS METAUIOB M HEMETAJUIOB: OKCHIBI, XJIOPHUIBL,
cynbduabl u nip. CocraBieHue ux GopMyII.

Oxkcunel. Knaccudukanusa. Homenkinarypa. Qusuueckue ceoticmea oKcuoos.
XVMMHUYECKUE CBOMCTBA OKCUJIOB. [lo1yueHue u npumenenue oKCuoos.

OcHoBanusi. Knaccudukarnus. Homenknartypa. Qusuueckue ceoticmea
ocHoganut. [lonyuenue ocnosanut. XMMAYECKUE CBOMCTBAa OCHOBaHMM. Peakius
HelTpanuzanuu. [lonaTre 00 MHAUKATOpaX U KAUECTBEHHBIX PEAKIIMIX.

Kucnotsl. Knnaccudukarnus. Homenknatypa. Qusuyeckue ceoticmea KUciom.
llonyuenue u npumenenue Kuciom. XUMHYECKHE CBOMCTBA KUCIOT. IHAUKATOPHI.
N3MeHeHne okpacku HHAMKATOPOB B PA3JIMUHBIX CpeIax.

Comu. Kiaccuduxanus. Homenknarypa. Qusuueckue ceolicmea coJlel.
llonyuenue u npumenenue coner. XMMUYECKUE CBOMCTBA cotieil. PacTBopumoCTh
COJIEM B BOJE.

['eHeTnyeckas CBsI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COSTUHEHUM.

IIpobnema 6e30nacro2o Ucnonb308aHUA BeUECME U XUMUYECKUX PeaKyull 8
noeceonesHou JcuzHu. ToKcuuHvle, 2oprouue U 63PbIGOONACHbIE GeUlecmad.
bvimosas xumuveckas epamomnocme.

JdemoHcTpanuu.

1. O6pa3ipl OKCHIOB, KHCIIOT, OCHOBAHUH U COJICH.

2. Mogenu KpHUCTALIMYECKUX PEIIETOK XJIOpHAa HaTpHs, aiaMasa, OKCHJa
yraepojaa (IV).

3.KucnoTHo-1memoydbpie MHAXKATOPHI, M3MCHEHUE MX OKPAcCKH B Pa3IMYHBIX
cpenax.

4. YHuBepCcalbHBI WHIUKATOP M WM3MEHEHHE €r0 OKPACKU B Pa3JIMUHBIX
cpenax. [lkama pH.

JlaGopaTopHbIe ONbITHI.

1. O3HaKoOMIIEHUE C KOJUICKITUCH OKCHIOB.

2. Onpenenenrie pH pacTBOpOB KUCIOTHI, IIIEJI0YN U BOJIBI.

3. O3HaKOMIICHUE C KOJUICKITUEH COJICH.
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Tema 5. Xumnueckue peakuum.
H3MeHeHnsi, Mpoucxoasinue ¢ Bemecrsamu (14 q)
duznyeckre U XMMUYECKUE SIBJICHUA. Y CIOBUS U MPU3HAKUA MPOTEKAHUS
XUMUYECKUX peakuuil. Tennosou a¢hghexm xumuieckux peakyui.
3aKOH  COXpaHEHUsi  MacChl  BEIIeCTB.  XUMHUYECKHE  YpaBHEHUS.
Koaddummentri. CocraBiieHne ypaBHEHUN XUMHUYECKUX PEAKIIHM.
llouamue o cxopocmu xumuyeckou peaxyuu. DPaxkmopsvl, eUAIOUUE HA
ckopocmob xumudeckou peaxyuu. Ilonamue o xamanuszamope. Kiaccuduxanus
XUMUYECKUX PEAKIIU MO Pa3IMuHBIM MTPU3HAKAM. YHCIY M COCTABY UCXOJHBIX U
MOJTYYCHHBIX BEIECTB; M3MCHCHHUIO CTENIEHEH OKHCICHUS aTOMOB XMMHYECKHX
AJIIEMEHTOB; MOTJIONICHUIO WM BBIJCIICHUIO SHEPTHH.

JdemMoHcTpanuu.
1.Peakiuu, WUIFOCTPUPYIOIIME OCHOBHBIE TPU3HAKU XaPAKTEPHBIX PEAKIIHA.
2. T'opeHue Maruus.
JlaGopaTopHble ONBITHI.

1. IlpokanuBanue MeAH B IJIAMEHU CIIUPTOBKHU.

2. 3amenienue Mmeau B pactBope xjopuaa meau (II) sxenezom.

Tema 6. Boga. PacTBopbl. XuMH4ecKHe peaKkumu.
PactBopenue. Peakuyuy HMOHHOI0 00MEHA M OKMCJIUTEJIbHO-
BOCCTAHOBUTE/IbHBIC peakuuu (18 1)

Booa 6 npupooe. Kpyeosopom 6001 6 npupoode. Puzuueckue u xumuieckue
ceolicmea 600vl. PacTBopbl. Pacmeopumocmsv ewjecms 6 6ode. KoHnenTpamus
pacTBOpoB. MaccoBasi [10Jisl pacTBOPEHHOTO BELIECTBA B PAacTBOpE. 3HAUCHHE
PacTBOPOB JIJIsl TPUPOJIBI U CEIBCKOTO XO35HUCTBA.

[lonsitue 00  SIAEKTPOJUTUYECKOHM  AUCCOLMALMH.  DJIEKTPOJIUTHl U
HEIJIEKTPOJIUTHI. MeXxaHu3M JIUCCOLUAIMN  AJIEKTPOJUTOB C  Pa3IUYHBIM
xapaktepoM cBsa3u. Monbl. Katnonsl 1 aHnoHbl. CTENEHb 3JIEKTPOIUTHYECKOU
nucconuany. CUiibHbIC U CIa0bIe DJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUU DIIEKTPOIUTUUECKON Aucconuannu. Peakiuun
MOHHOTO OOMeHa. Y CIIOBUS MPOTEKAHUs PEakliuii HOHHOTO OOMEHa.

DIIEKTPOIUTHYECKAS TUCCOIUAIUS KUCIIOT, IIEJI0YeH U COJICH.

DNEeKTpOIUTHYECKasl JUCCOLMAIIMS KUCIOT U MX CBOICTBA B CBETE TEOPUU
AIEKTPOIUTUYECKON JTUCCOLUALINH.

DNEeKTpOIUTHYECKas: JUCCOLMAIINS OCHOBAHUN U UX CBOMCTBA B CBETE TEOPUU
AIEKTPOTUTUYECKON TUCCOIIUALINH.

Comnu, UX DJEKTPOJIUTHUYECKAs TUCCOIMALMS W CBOMCTBA B CBETE TEOPHUU
AIEKTPOTUTUYECKON TUCCOIIUALINH.

O06o0611eHne cBeIeHn 00 OKCHIaX, X KiacCu(pUKaIlMy U CBOMCTBAX.

['eHeTnueckue psaabpl MeTaula U HeMeTalia. ['eHeTHdecKasl CBSI3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEILIECTR.
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CreneHb  OKHCIJICHHS. Onpez[eneHHe CTCIICHUM  OKHUCJICHHMA  aTOMOB
XUMHUYCCKHUX OJJICMCHTOB B COCIMHCHUIAX. Oxwuciurens. BoccTaHoBUTENb.
CYH_IHOCTB OKHUCJIUTCIBHO-BOCCTAHOBUTCIBbHBIX peaKquI.

JleMoHCTpPanUu.
1. Peakuuu, xapakTepHbl€ sl paCTBOPOB KUCJIOT.
2. Peakiuu, XapakTepHBbIE U1 paCTBOPOB LIEJIOYEH.
3. Peakuuu, XapakTepHsble I pACTBOPOB OKCHJIOB.

4. Peakuunu, XapaKTepHBIE Il PACTBOPOB COJIEH.
JlabopaTopHbIe ONBITHI.

1. [TonyyeHue 0caikoB HEPACTBOPUMBIX THIPOKCHIOB M U3yYCHUE UX CBONCTB.
2. B3zanmojelicTBue OKCHIa Mardus ¢ BOJIOM.
3. B3aumoieiicTBUE YTIIEKUCIIOrO Ta3a ¢ U3BECTKOBOW BOJIOM.

Tunbl pacyeTHbIX 321a4:

1. BeiunciieHre MaccOBOM JOJM XHMHYECKOT'O JJIEeMEHTa 10 (opmyre
COCJIMHCHMS.

Yemanosanenue npocmetiwen ghopmynvl gewjecmea no MaccosvlM O0JAM
XUMUYECKUX DTeMEHMO8.

2. BpluucieHus mo XMMHYECKHM YPaBHCHHSM KOJIMYECTBA, 00BEMa, MACCHI
BEIIIECTBA IO KOJUYECTBY, 00BbEMY, Macce€ pPEarcHTOB WM IPOJYKTOB
pEaKINH.

3. Pacuer MaccoBoi 101 paCTBOPEHHOT'O BEIIECTBAa B PaCTBOPE.

I[IpumepHbIe TEMbI NPAKTHYECKHUX PAOOT:

1. JlabopaTopHoe o0O0OOpyJOBaHHWE W TIPUEMBI OOpAIICHHS C HUM.
[IpaBuna 6e3omacHO pabOTHl B XMMHUYECKOM JTAOOPATOPHUH.

2. Ouuctka 3arpsi3HEHHON OBAPEHHOM COJIH.

3 [Ipu3Haku NpoOTEKaHUsI XUMUYECKUX PEAKIUN.

4, [Tomy4yeHue Kucaopoaa U N3y4eHue ero CBOMCTB.

5 [TomyyeHnune BOOOpOIa U U3YUYEHHUE €0 CBOKCTB.

6 [IpuroToBneHue pacTBOPOB C ONPENEIICHHOW MAacCOBOM JIOJEN
PacTBOPEHHOI'O BEILIECTBA.

1. Pewenue skcnepuMeHTaNbHBIX 334a4 M0 TeMe «OCHOBHBIE KIIacChl
HEOPraHWYECKUX COECTUHEHUI.

8. Peakiimu noHHOro oOMeHa.

Q. Kauecmeennvie peakyuu na uonvl 6 pacmeope.

9 KIIACC

(2 1 B HezeIIO, BCero 68 )

Tema 1. Ilepuognueckuii 3akon u Ilepuoanueckas cucrema
xumuuyeckux 3jeMenToB . U. MenaeneeBa. XuMuUYeCKUe peakimu.
IloBTOopenue (6 4)
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[lepponnueckuii 3aKOH W TNEPUOAMYECKAS CHUCTEMA XUMHYECKHX
DJIEMEHTOB.

XapakTepucTuka 3JIEMEHTA MO €ro MOJIOKEHHUIO B MEPUOJIUYECKON CHUCTEME
xuMudeckux snemenToB J[.1. Menaeneena.

CBoiicTBa OKCHJIOB, KHUCJIOT, OCHOBaHWI, COJE€Hd B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  AucCCOUMalnvH. ['€eHeTHYecKkue psapl MeTaia Hu
HeMeTaa.

JdeMoHcTpanuu.
1. Paznuunsie ¢popmbl Tabauisl J1. . Menneneena.

Tema 2. Merajuibl 1 uX coeaunenus (18 u)

llonoocenue  memannog 6 nepuooUYecKou cucmeme  XUMUYECKUX
anemenmos J[.U. Menoeneesa. Memannvl 6 npupode u obwue cnocobwvt ux
nonyuenus. Oowue @usuueckue ceolicmea memannos. OOUME XUMUYECKUE
CBOMCTBA METAJUIOB: pEaKIMUd C HEeMeTaUlaMHM, KHUCJIOTaMH, COJISIMHU.
Inexmpoxumuyeckuti psod Hanpscenuil memannog. lllenoynbie MEeTAIBI U UX
coenuHeHMs. lllenoyHo3eMeNnbHbBIE METAIIbl M MX COCAMHEHUSA. AJIFOMUHUM.
AM@doTtepHOCTh OKcHAa U Tuapokcuaa antoMunud. JKeneso. CoequHeHus xemne3a
Y X CBOMCTBA: OKCHUIIBI, THIPOKCH LI U coitu xxene3a (11 u III).

JlemoHcTpanum.
1.006pa3upl METOYHBIX U HIEI0YHO3EMEIBHBIX METAJIOB.
2. OOpa3upbl CIUIABOB.
3. OOpa31pl MIETOYHBIX METAIIIOB.
4. B3anmMoAeniCTBUE HATPUS, JTUTHUS U KaJIbLUS C BOJOM.
5.B3anMo1ericTBrE HATPUS ¥ MAarHusi ¢ KUCJIOPOJIOM.
6.B3anmoeiicTBrEe METANIOB C HEMETAJIAMMU.
7 Iony4yenue ruapokcumos xemnesza (1) u (111).
JlaGopaTopHbIe ONBITHI.
1. O3HakoMJIeHHE C 00pa3aMyd METaJIOB.
2. TlonyyeHue TUApOKCUAA AITIOMHUHHUS UM €ro B3aWMMOJICMCTBUE C pacTBOpaMu
KHUCJIOT U IIEJIOYEH.
3. KagecTBeHHbIe peakiny Ha Honbl Fe*” u Fe™

Tema 3. Hemeranas! IV — VII rpynn u ux coenunenus (254)

[lonoxkeHre HEMETAIJIOB B TMEPUOJUYECKON CUCTEME XUMHUUYECKHX
snemeHToB JI.M. MenngeneeBa. OOmme CcBOMCTBAa HEMETAJUIOB. [ alOTCHBI:
bu3nyecKrue U XuMuIeckue cBoicTBa. CoeIMHEHHS TaJIOTeHOB: XJIOPOBOAOPOI,
XJIOPOBOJOPOIHAS KkucioTa W ee con. Cepa: (U3MYSCKHE M XUMHYCCKHE
cBoiicTBa. CoeMHEHUST CEPBI: CEPOBOIOPO, CyabduIbl, OKCHabl cepbl. CepHasi,
CEepHUCMAs U CepoBOOOPOOHAs Kuciomsl W WX CONHM. A30T. (usnueckue u
xuMuueckne cBoiictBa. AMmuak. Comm amMmonwms. Okcuiabsl a3ora. A30THas
KucioTa u ee conu. Dochop: dhusndeckre u XuMmudeckue cporicTBa. CoeTMHEHUS
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dochopa: oxcua docdopa (V), oprodochopHas kucaoTa u ee coyr. YTISpPOI:
bu3HMUecKre U XUMUYECKUE CBONCTBA. Alomponus yenepooa. aimas, epagum,
kapoun, ¢ynnepenvi. Coemuuenus yriepoaa: okcuasl yriaepoxa (II) m (1V),
YroJIbHAs KHCIIOTA U €€ COMU. KpemHuil u e2o coeouneHus.

JleMOHCTpaLuH.
1.0O6pa31ipl raloreHoB — MPOCTHIX BEIIECTB.
2. BzanmopaencTBue cepbl ¢ METAIIaMH, BOAOPOJIOM, KUCIOPOIOM
3. B3anmopnencTBrE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.
4. OOpa3npl NpPUPOTHBIX COEAMHEHUU XJopa, cephl, docdopa, yriepoaa,
KpEMHUSL.
5. OOpa3ipl BaXKHEHIIMX Ui HAPOJIHOTO XO34MCTBAa Cynb(aToB, HUTPATOB,
KapOoHaToB, pocdaTos.
6. OOpa3upl cTeki1a, KEpaMHUKH, LIEMEHTA.
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JlabopaTopHbIe ONBITHI.

1. KauecTBeHHas peakius Ha XJIOPUI-UOH.

2. KadyecTBeHHas peakius Ha Cyib(aT — HOH.

3. Pacrio3HaBaHue CONEN aMMOHUSL.

4. TlonyyeHue yriaeKkuciaoro ra3a u ero pacro3HaBaHue.
5. KauecTBeHHas peaknusi Ha KapOOHAT - UOH.

Tema 4. IlepBoHayajibHbIe CBeleHUs 00 Opranuveckux Bemecrnax (10

4)

[lepBoHauanbHbIE CBEJCHUS O CTPOCHUM OPraHUYECKUX BEILECTB.
VYrieBogopoAbl: MeETaH, 3TaH, OJTWIEH. HcmouHuku Yeneo000po0os:
npupooHbvlti  2a3, Hepms, yzoab. Kucimopoacoiepxamuye COEAUHEHUS:
CupThl (METaHOJI, ATAHOJI, TJIUIIEPUH), KapOOHOBBIE KUCIOTHI (YKCYyCHas
KHUCIIOTa, aMUHOYKCYCHAsl KHCIJIOTa, CT€apUHOBAasi U OJICMHOBAs KUCIIOTHI).
buonornyecku Ba)kHbIE BEIIECTBA. JKUPHI, TIIOK03a, Oenku. Xumuueckoe
3aepsA3HeHue oKpyxicaroujell cpeobl U e20 NOCi1e0CmBUsL.

JdemoHcTpanuu.
1. Monenu MoJieKyJl METaHa U IPYyTUX YIJIEBOJIOPOIOB.
2.I'opeHue yrieBoJopo0B U OOHApYKEHUE MPOAYKTOB UX TOPEHUS.
3.B3aumopeiicTBrue dTHIEHa ¢ OPOMHOI BOJION M PacTBOPOM TNEpMaHTaHaTa
KaJIHsL.
4. OOpas31ibl ATaHOJA U TIUIEPUHA.
5. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTHI.
6. KauecTBeHHas peakuus Ha Kpaxmall.
7. KauecTBeHHBIEC peakIui Ha OCJIKH.
8. O0pa3ipbl U3 U3 TOTUITUIICHA.
JlaGopaTopHbie ONBITHI.
1. A3roroBneHne Moiesiel MOJIEKYJT YIJIEBOJOPOIOB.
2. CoiicTBa IrMIEpUHA.
3. B3aumojeiicTBue kpaxmaja ¢ HOJI0OM.

Tema 5. O00011eHN e 3HAHMIA 110 XUMHUH 32 KYPC OCHOBHOM IIK0JIBI (104)

[Tepuonnueckut 3akoH u Ilepuomnueckass cucrema XUMHUYECKHX

aneMmeHToB [[. . MeHnpaeneena.

Buagbl xuMHYecKMX CBSI3€M W TUINBI KPUCTAIUIMYECKUX PEIICTOK.
B3auMocBs3b CTpOEHNS U CBOMCTB BEILECTB.

Knaccudukanus XuMu4ecKux peakiuil mo pa3anyHbIM IIPU3HAKaM.,

IIpocTeie u cnoxHble BemecTBa. Metaiuibl U HeMmeTauibl. OKCHUABL,
OCHOBaHMS, KHUCJIOTBI, COJM: HMX COCTaB, KiacCUpUKALMSI U 0OIIMe
XMMHUYECKUE CBOMCTBA B CBETE TEOPUU DIICKTPOJIUTHYECKON ITUCCOLMALUU.
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I'eneTnyeckas cBs3b MCIKAY KJIaCCaMH HCOPTaHNYCCKHUX CO€III/IH€HI/II\(JI.

Tunbi PAaCYE€THLIX 3a1a4:

1. Bblunciennss 1Mo XMMHYECKMM YPaBHEHHUSM KOJMYECTBA,
o0beMa, Macchl BElIecTBa MO KOJIMYECTBY, OOBEMY, MAacCe€ PEareHTOB WM
IPOJIYKTOB PEAKIUH.

IIpumepHbIe TeMBbI IPAKTHYECKUX PAdOT:

1.llonyyenue ammuaxa u uzyuenue e2o C80UCME.

2.I1lonyuenue yenekucnoeo 2aza u uzyyeHue e2o C80UCma.

3.Pemenne skcnepuMeHTATBHBIX 3amad mo teme «Hemertammer IV — VII
TPYII U UX COCTAUHECHUIN.

4 Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 II0 TCMC «MeTtammel U UX

COCIUHCHU).

5. Pemmrenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCIIO3HABAHUC U ITOJIYUCHHC

BCIICCTB.

TEMATHUYECKOE IINTAHUPOBAHUE _
C OITPEAEJIEHUEM OCHOBHBIX BU/IOB YYEBHOU

JAEATEJIBHOCTH
8 Kiacc
Ne Tembl KoimmuecTBo | XapaKTepHCTHKA OCHOBHBIX BH/10B
n/n 4acoB AeATeIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelCTBHUIl)

1 IlepBoHayaJIbHBIE 3q ® XapaKTepU30BaThb OCHOBHBIE  METOHBI

XUMHUYECKHE IMMOHSTHUSI. IIO3HAHUA: Ha6J'II-O,Z[eHI/IC, HU3MCpPCHUC,

JKCIIEPUMEHT;
Beenenue

® ONNCHIBATH CBONCTBA TBEPJIBIX, HKHUJIKHUX,

ra3000pa3HbIX BEUIECTB, BB HX

CYIIECTBEHHBIEC IPU3HAKH,

® I10JIb30BATHCS 1a00paTopHBIM

000pyIOBaHUEM H TTOCYIOM;

e coOmoIaTh mpaBuia 0e30MacHoil paboThl

NP TIPOBEICHUH OTIBITOB.

® UCNONBL308AMb NPUOOPEMEHHbIe 3HAHUSL
ona 9KONIOSUYECKU 2PAMOMHO20
nosederuUsl 8 OKpyscaruell cpeoe.
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Crtpoenue aTtoma.
Ilepuoauveckuii 3aK0H 1
nepuonyecKasi cucreMa
XuMuUeckux 3jementon JI.W.
MenaeneeBa. CTpoeHue
BellleCTB. XMMHYECKasaA CBA3b.
ATOMBI XHMHY€CKHX
3JIEMEHTOB

9yq

®  pacCKphIBaThb CMBICJI OCHOBHBIX
XUMHUYCCKHUX MOHATHHI «aToOM»,
«MOJICKYJIa», «XAMHYCCKUN OJICMCHT»,
«IIPOCTOE BCIICCTBO», «CJIIOXXHOC

BEIIECTBO», HCIIONB3YSl 3HAKOBYIO CHCTEMY
XUMHU;

e  Ha3bIBaTh XUMUYECKHUE DIIEMEHTHI,

e packpeiBaTh cMbIici [lepuoanueckoro
3akoHa /[.1. Menneneena;

e  OOBICHATH (hu3ugecKmit CMBICIT
ATOMHOTO (ropsmKOBOTO) HOMEpa
XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIIbI
U Iepuoja B IEPUOAMYECKONH CHUCTEME
J.1. MeHnpneneena;

e  OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CTPOCHHS aTOMOB, CBOWCTB JJICMEHTOB B
npeaciax MalblIX TIIEPpHOJAOB W TJIaBHBIX
TTOATPYTIIT,

®  XapaKTepu30BaTh XIMHYECKUE
sneMeHThl (0T BOIOPOJa O KalbIHs) Ha
OCHOBE HX IOJIOKCHUA B MEPHOTUICCKOM
cucteme JI.M. MenzeneeBa 1 0COOEHHOCTEH
CTPOCHHS UX aTOMOB;

® COCTaBJIATH CXEMBI CTPOCHHS aTOMOB
nepBbix 20 3JIEMEHTOB  MEPHOIUUCCKOM
cucremsl .. MeHneneena;

®  PacKphIBaTh CMBICTT TIOHATHUH:
«XUMHYECKas CBSI3BY,
«QJIEKTPOOTPHIIATEIIEHOCTEY;

®  XapaKTepu30BaTh 3aBUCUMOCTD

(pU3MYECKUX CBOWCTB BEIISCTB OT THUIIA
KPUCTAJUTMYECKON PEIIEeTKH;

e OmpenessaTh BHJ XUMHUYECKOW CBS3H B
HEOPTaHWYECKUX COSAMHEHUSX;

e u300pakaTh CXEMbI CTPOCHUS MOJICKYII
BEIIIECTB, 00pa30BaHHBIX PAa3HBIMHU BHJIAMHU
XUMHYECKHUX CBSI3EH.

® BLIYHCIATH OTHOCUTEJIbHYIO
MOJIEKYJIAPHYIO UM  MOJSIPHYIO  MacChl
BEILIECTB.

(] 6b106ué‘amb u npoeepsanb IKCnepumenmailbHo

2unomesvl 0 XUMUUECKUX CBOUCMBAX seuecme
HA OCHO6e ux cocmaed u Cmpoernus,

® xapaxmepuzoeamv  Gewjecméa N0
cocmagy,  CMpoeHur’ U  C8OUCMEaM,
VCMAHABIUBAMb  NPUHUHHO-CIEOCMBEHHbIE
ces3uU mexncoy OaHHbIMU
Xapakmepucmukamu 6eujecmea;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O
Bewecmaeax U XUMU4ecKux npoyeccax,

. KPUMUYecKu OMHOCUMbCS K
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nCe80OHAYHHO unghopmayuu,
HEO0OpOCoBeCmHOU peKlame 8 CpedCmeax
Maccosoll UH@opMayuu.

Kucaopoa. Boaopoa. IIpoctbie
BellleCTBA

64

®  XapakKTepHU30BaTh bu3naeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJIa ¥ BOJOPOAA;

e [ONy4aTh, COOHMpaTh KHCIOPOA H
BOJIOPOJ;

®  pacro3HaBaTh OIIBITHBIM myTeM
ra3zoo0pasHbIe BEIIECTBA! KHCIIOPO[I,
BOJIOPOJI;

®  PAcKpBIBAaTh CMBICI 3aKOHA ABOTaJpo;

®  PacKpbIBaThH CMBICIT TOHSTHIA
«TETIOBOH APQEKT peakuumny», «MOJSPHBINA
00BEM.

® Xxapakmepuzosamo seujecmed no
cocmagy, — CMpoeHuro U C80UCMBAM,
YCmanasnueams NPUYUHHO-CIE0CMBEHHbLE
cea3uU MedHcOy OauHbIMU
XApaxkmepucmuKamu 6euwecmed;

® 00bEeKMUBHO OYeHUBAMb UHGOPMAYUIO O
geujecmsax u XuMUIecKux npoyeccax,

®  KpumuuecKku OMHOCUMbCA K
NCeBOOHAVUHOU ungopmayuu,
HEed0OPOCOBeCMHOI peKame 8 CPeOCmBax
Maccosoll ungopmayuu.

OcCHOBHBIE KJIACChI
HEOPraHU4YeCKHX COeTNHEHUI.
CoennHeHNsI XHMHYECKHX
3JIEMEHTOB

18 4

® PacKphIBaTh CMBICIT TOHSTHS
«BaJICHTHOCTB», HCIIOJIb3YS 3HAKOBYIO
CHCTEMY XUMHHU;

® ONpENeNsATh COCTaB BEHIECTB 10 UX
dhopmynam;

® OmnpeiessITh BaJICHTHOCTh aToma
JIIEMEHTA B COCTUHEHUSIX;

® COCTaBJISIThH (hopmyIsl OWHApHBIX
COEJIMHEHU;

® BBIUHCIIATH MacCOBYIO JIOJTIO

XUMHYECKOTO DJJIeMeHTa 10 (dopMyie
COEJIMHCHHSI;

® HAa3bIBATh COCANHCHUSA HU3YYCHHBIX
KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;

® XapaKTepU30BaTh (uznyeckue U
XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB ~ HEOPraHUYECKUX  BEIIECTB!
OKCHJIOB, KUCJIOT, OCHOBaHUM, COJICH;

® ONpEAeNITh NPUHAJICKHOCTh BEIIECTB K
ONPENIETICHHOMY KJIacCy COeIMHEHUN;

® COCTaBJISITh (POPMYIJIBI HEOPTAaHWMYECKUX
COETMHEHUN U3YYECHHBIX KJIACCOB;

® IIPOBOJUTH OIBITHI, ITOATBEPKIAIOIIHC
XUMAYICCKHE CBOICTBa M3YYICHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;
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® PacIiO3HABATh OIBITHBIM IIYTEM PaCTBOPHI
KHUCIOT M IIeNodyed Mo H3MEHECHHUIO
OKpacKy UHANKATOPA;

® XapaKTepU30BaTh B3aUMOCBS3b MEXKIY
KJIacCaMH HEOPTaHNICCKUX COCTMHCHHM.

® OLIEHHUBAThH BIIMSTHHE XHMHYECKOTO
3arpsi3sHEHUST  OKPY)Karomleld cpeaspl Ha
OpraHU3M YEJIOBEKA;

® TpaMOTHO OOpamaThCsi C BEIIECTBAMU B
MMOBCEHEBHOM KU3HH.

® Xapakmepu308anv seujecmsa no

cocmagy,  CMpoeHuro U  CBOUCMEAM,

ycmanaeaueams npu'-luHHO-CJZeOCI’n@eHHbZe

cea3uU MedHCOY OaHHBIMU

Xapakmepucmukamu 6euecmsa,

® 00BLEKMUBHO OYEeHUBamb UHGOPMAYUIO O

BeUeCmBax U XUMUYECKUx npoyeccax;

® Kpumuyecku OMHOCUMbCS K
NCeBOOHAYUHOU ungopmayuu,
Heo00OpoCo8eCmMHOL peKiame 8 Cpedcmeaax
Maccosoll unpopmayuu.

XuMHUYeCKHE PeaKIHH.
HN3MeHeHus1, MPOUCXOAsIIIHNE C

BeIICCTBAMHU

14 4

® pas3IMyYaTh XMMHYECKHE M (PU3UUCCKHE
SIBJICHUS,
® pPacKphIBaTh CMBICTT OCHOBHOT'O
XUMHAYECKOTO  TOHSTHS  «XUMHYECKas
peaxIusy, UCIONIb3ysl 3HAKOBYIO CUCTEMY
XHUMHH;
® Ha3bIBaTh MIPHU3HAKH H YCIIOBUS
MPOTEKAHUS XUMUUECKUX PEaKIIHIA;
® BLISBIIATH MIPU3HAKH,
CBUJICTENLCTBYIONME O  MPOTEKAaHUHU
XUMHYECKON peakIy TPU BBHIMTOJHEHUU
XUMHYECKOI'O OITEITA;
® COCTAaBIIATh  ypPaBHEHUS  XHUMHUYECKHUX
peaKLuii;
® pPacKphIBaTh CMBICI 3aKOHOB COXPaHEHUS
MacChl BEIECTB, IOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHOM TEOpHH;
® BLIYUCIATE KOJIHYECTBO, OOLEM WA
Maccy BeIeCTBa 10 KOJIUYECTBY, 00bEMY,
Macce pEeareHTOB WJIH  IPOJYKTOB
peaxiuu;
® ONPEICINIATh THIT XMMUYSCKUX PEAKIIUH;
o KJIacCUPUIUPOBATh XUMHUUECKUE PEAKIHH
0 Pa3IMYHBIM IPU3HAKAM;
®  Xapaxmepuzoeamo seulecmea no
cocmasy, CmpoeHuro U COUCMEAM,
VCMAHABIUBAMb NPUYUHHO-
crneocmeeHuble C853U MeHcoy OAHHbIMU
Xapaxmepucmukamu euecmed;
® Ccocmagnams  YpAGHeHUs  peaxyull,
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coomeemcmeyrouux
nocne008amenbHOCmu npeepaweﬂuﬁ
HeopeaHudYecKux eewjecme pas3iudHblx
Knaccos,

®  00BEeKMUBHO oyeHueams qubopmauuio
0 Beulecmeax U XuMu4yecKux npoyeccax,

®  Kpumuyecku OMHOCUMbCS K
NCeBOOHAYUHOU unghopmayuu,
Hed0bpocosecmuoll pekiame 8

cpedcmeax mMaccosol ungopmayuu,

®  0CO3HABAMb 3HAYEHUE MeOPEeMUYecKUx
SHaHUU NO Xumuu OJi NPAKMUYECKOU
OesimenbHOCMU Yell0Gex.

Bonaa. PacTrBopsbl.
XuMu4ecKue peakumu.
PacTtBopenue. Peaknuu
HOHHOI'0 00MeHa M
OKHCJIHNTEIbHO-
BOCCTAHOBHTEJbHBIC PEAKIINH

18 g

® XapaKTepU30BaTh ¢dusnueckue u
XHUMUYECKUE CBOICTBA BOIBI;

® pPacKpBIBaTh CMBICI TOHATHUS «PacTBOP»;

® BBIYUCIATH MacCCOBYIO JOJIIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONPEACICHHON
MaccoBOU Jonen PacTBOPEHHOIO
BEILIECTBA;

® DacKpbIBaThb CMBICI TOHATUA «UOHY,
«KaTHOH», <«AHUOHY», «AIEKTPOIUTHI,
«HEDINEKTPOIUTHI», «IJIEKTPOIUTUYECKAs
JUCCOLMALMS», «OKUCIUTENbY», «CTEIEeHb
OKHUCIJICHUS «BOCCTAHOBUTEIbY,
«OKHUCJIEHUE», «BOCCTAHOBJICHUEY;

® ONpEAETATh CTENEeHb OKHUCIECHUS aToMma
3JIEMEHTA B COCAMHEHHH;

® PacKphIBaTh CMBICT TEOpUHU
ANEKTPOIUTHYECKON AUCCOIHAIINY;

® COCTaBIISITh ypaBHEHUS
3JIEKTPOJIUTUUYECKON JIMCCOLMAIAN
KHCJIOT, IIeJIOUeH, COJIel;

® 0OBSICHATH CYITHOCTh mporiecca

SNICKTPONUTHICCKON  JUCCOIMANMU U
peakmii ”OHHOTO 0OMEHa;

® COCTaBJIAITh IOJHBIE M COKpAICHHBIC
VMOHHBIE YPaBHEHUS peaklnu OOMeHa;

® OIpeNeNsITh BO3MOXKHOCTh TIPOTEKAHHS
peaxiuii HOHHOTO OOMeHa,

® IPOBOJUTH pEaKUUU, MOATBEPKIAIOIIME

Ka4yeCTBEHHBIN COCTaB Pa3IUIHBIX
BEIIECTB;

® ONpeaesITh OKHUCJIUTEID H
BOCCTaHOBHTEIIE,

® COCTAaBJISITb YpPABHCHUA OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

® Xxapaxkmepuzosambo seujecmea no

cocmasy, CMPOEHUIO u CGOIZCWIGCZM,

ycmaHaeaueams npuquHHO-CﬂedcmeeHHble
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cea3u MmedxHcoy OaHHbIMU

XapakmepucmuKamu eewecmed;

® cocmagnams  MONEKYApHble U NOJHbLe

UOHHble  YPABHEHUs N0  COKPAUWEHHbIM

UOHHBIM YPABHEHUAM,

® NPOCHO3UPOBAMb cnocobHoCmb

geujecmea nposABAmsb OKUCIUMENbHblE UTU

80CCMAHOBUMENbHBIE CEOUCMBA C YUEmMOM

cmenenet OKUCTeHUs 971eMeHmoa,

BX00SUUX 8 €20 COCMAB;

® cocmaensims ypasHenus — peakyui,

COOMBEMCmMEYIOWUX NOCIe008AMeNbHOCMU

npesepawjenull  HeopeaHU4ecKux 8euecms

DA3TUYHBIX KIACCO8,

®  00vbeKMUBHO OYeHUsamv UHGOPMAayuIo
0 6eujecmeax u XUMUIecKux npoyeccax,

®  Kpumuyecku OMHOCUMbCS K
nCe8OOHAYHHOU ungopmayuu,
Heo00OpoCco8eCmHOLl pekiame 8

cpedcmeaax mMaccosol ungopmayu;
® 0CO3HABAMb 3HAYEHUE MeOPemUdecKux
SHAHUU N0 XUMUU OA NPAKMUYECKOU
OesimenbHOCMU Yell0Gex.

Bcero 70
9 kmace
Ne Tembl KosmuectBo | XapakTepHCTHKAa OCHOBHBIX BUI0B
n/n 4yacoB ACATCJIBbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)
1 Iepuoauveckuii 3aKO0H U 0ug ®  pacKpwIBaTh CMBICIT OCHOBHBIX
Mepuoxnyeckas cHCTeMa XUMHUYECKHUX TOHSITUI «aTOM», «MOJIEKYJIay,
«XUMHUYECKUN BJIEMEHTY, «IIpocToe
xuMudecknx jiementos JI. U.
BCIICCTBO», «CJIOXKXHOEC BCIICCTBO»,

MemnaeieeBa. XHMHYecKHe
peakuuu. IloBTopenue.

UCIIOJIb3YS 3HAKOBYIO CHCTEMY XMMUH;
®  Ha3pIBaTh XUMHUYECKHE DJIEMEHTHI;

® packpeiBaTh cMbICH [lepuogmyeckoro
3akoHa JI.1. Menpeneera;

®  OOBSCHATH ¢buznueckuii CMBICT
ATOMHOTO (mopsiaKoBOTO) HOMepa
XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U
nepuojia B MEPHOJUYECKONW  CHCTEME
JI.1. Menneneena;

e  OOBSICHATH 3aKOHOMEPHOCTH M3MECHEHHS
CTPOCHHUSI aTOMOB, CBOWCTB 3JEMEHTOB B
npenesiax MalblX MEepHOIOB M TIABHBIX
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MOATPYTIIT;
®  XapaKTepU30BaTh XUMUYECKHE
aneMeHThl (0T BOXOpOJA A0 KalbIlMsA) Ha
OCHOBE WX TIIOJIOKCHHUS B TIEPHOIUICCKOM
cucreme /.M. MeHeneeBa 1 0COOEHHOCTEH
CTPOCHHUSI UX aTOMOB;

COCTaBJISITh ~ CXEMBl ~ CTPOCHHS  aTOMOB
mepBeix 20 3JEMEHTOB IEPUOIUYECKOH
cuctemsbl [I.11. Menaeneena;

® COCTaBJIATh ypaBHEHUS
SIEKTPOIUTUIECKOM JIMCCOLMAIIIN
KHCJIOT, IIEJIoYeH, CoJIei;

® 00BSCHATH CYITHOCTh mporiecca

ANEKTPOIUTHICCKOH  TUCCOLMALUH U
peakiuii HOHHOTO OOMeHa,

® COCTaBIATH TIIOJMHBIE M COKpAIICHHBIC
MOHHBIE YPaBHEHUS PeaKLUi OOMEHa;

® OTpenensITh BO3MOXHOCTb TIPOTEKAHHS
peaxiuii HOHHOTO OOMeHa.

® gvI08UCAMD u nposepsamo
9KCNEPUMEHMATLHO eunomesnl 0
XUMUYECKUX C60UCMBax Geujecms Ha
OCHOBE UX COCMABA U CMPOEHUSL,

® Xapakmepuzoeams gewjecmsa no
cocmagy,  CMpoenulro U  C80UCMBAM,
YCmanasnueams NPpULUHHO-C1e0CMBEHHbLE
cea3uU MedHcOy OauHbIMU
XApaxKmepucmuKamu eewecmeaa;

® 00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O

geujecmsax u XuMuuecKux npoyeccax,

® Kpumu4ecKu OMHOCUMbCA K

NCeBOOHAYUHO uHgopmayuu,

Hed0OPOCOBeCMHOU peKiame 8 CPeOCmBax

maccogotl ungopmayuu;

® cocmasname YypasHeHus peakyuil,

COOMBEMCMBYIOWUX NOCIe008aMeIbHOCU

npeepawenull  HeOpeaHUYecKux —Beuecms

DA3MUUHBIX KIIACCO8,

® cocmagnimy MONEKYIApHble U NOJHble

UOHHble — YPABHEeHUsi NO  COKPAUJeHHbIM

UOHHBIM YPAGHEHUSIM.

MeTasibl M MX COCIUHEHUHA

17 4

L Ha3bIBaThb XUMHUYCCKHEC DJICMCHTHI,

® packpeiBaTh cMbICT llepmomudeckoro
3akoHa JI.1. Menpeneera;

®  OOBSICHATH ¢duznygeckuii CMBICII
aTOMHOTO (mopsIKOBOTO) HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIbI U
mepuosia B TCPUOAMYECKONH  CHCTEME
JI.1. Menneneena;

e OOBSICHATH 3aKOHOMEPHOCTH M3MEHCHHUS
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CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeenax MalblX TEPUOJOB U TJIaBHBIX
MOATPYIIIL;

®  XapaKTepu30BaTh XUMHUUYECKHE
sIeMeHTHl (0T BOXOpOJA OO0 KaNbIHsA) Ha
OCHOBE HUX TMOJOXKEHHUS B MEPUOIUYECCKOU
cucreme /.M. MennaeneeBa u ocoOeHHOCTEH
CTPOEHHUA UX aTOMOB;

® COCTaBJISTh CXEMBl CTPOCHMSI aTOMOB
nepBbix 20 3IEMEHTOB  TEPUOAMYCCKOMN
cucremsl /.. Menneneena;

®  XapaKTEpU30BaThb B3aUMOCBSI3b MEXKIY
COCTaBOM, CTPOEGHHEM M  CBOHCTBaMHU
METAJIJIOB;

®  COCTaBJIATH (dopMyIsl OMHApHBIX
COCIUHCHMI;

® COCTaBJSATh YpPaBHEHMSI XUMHUYECKHUX
peaKLuii;

®  ONpeneisaTh OKHCJIUTEIb u
BOCCTaHOBUTEb;

® COCTaBJIATh yPAaBHEHHSI OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIA;

e Ha3piBaTh (AKTOPHI, BIMSIOIMIAC HA
CKOPOCTb XMMHYECKOH PEaKLnu;

® TpaMOTHO OOpamaThCs C BEIIECTBAMU B
TOBCEJIHEBHOM KU3HU

® OTHMCHIBATH CBOMCTBA TBEPIBIX, KUIKHX,
ra3000pa3HbIX BEIIECTB, BBIACIAT UX
CYIIIECTBEHHBIE TPU3HAKY;

® [10JIb30BaThCSA mabopaTopHBIM
00opyI0BaHUEM U TIOCYIOH;

e coOIrOIaTh MpaBwia 0e3omacHOil
paboTHI IpU MPOBEIEHUH OTIHITOB;

. 8b106U2AMb u npoeepams
IKCHEPUMEHTNATILHO 2unomeswl o
XUMUUECKUX CBOUCBAX BEUleC8 HA OCHOBE
ux cocmasa u CMpOeHus, Ux CnocoOHOCmu
ecmynams 8 XuMudeckue peakyuu, O
xapakmepe U  NPOOYKMAX  PA3IUYHBIX
XUMUYECKUX pearyull;

. Xapaxkmepuzoeams  ewecmea  no
cocmaey,  CmMpoeHuio U CBOUCMBAM,
VCMAaHABIUBAMb  NPUHUHHO-CIEOCTNGEHHbIE

cBa3U medncoy OaHHbIMU
XApaxKmepucmuKamu eewecmed;

J cocmagnams — MONEKYIApHble U
nonmvle uonHbvle VpaeHeHus. no
COKPAUEHHBIM UOHHBIM YPABHEHUAM,

. NPOcHO3UPOBaAMs cnocobHocmb

seulecmea nposeisinb OKUCTIUMENbHbLE UTU
B80CCMAHOBUMENbHbIE CBOLUCMBA C yuenom
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cmeneHell OKUCIeHUsl JIeMEHMO08, 6X00AUUX

8 €20 cocmas,

o COCMasisims  ypasHeHusi peaxyutl,

COOMBEMCMBYIOWUX  NOCIEO08AMENbHOCTU

npespaujenull  HeOpP2AHU4eCKUx  Gewecms

PA3TUYHBIX KIACCO8;

® 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O
Bewecmaax U XuMU4ecKux npoyeccax;,

® KpumuuecKku OMHOCUMbCSL K

NCesOOHAYHHOU ungopmayuu,

HEd0OPOCOBECMHOU peKame 8 CPeOCmEax

Maccosoll ungopmayuu.

Hemeranasl 1V — VII rpynn ux
coeIMHeHHUs

254

®  Ha3BIBaTh XUMHUYECKHUE DJICMEHTEI,

e packpeiBaTh cwMmbich [lepuomgmueckoro
3akoHa JI.11. Menpaeneena;

e OOBSICHATH (mrgecKuii CMBICTT
ATOMHOTO (mopsiaKOBOTO) HOMEpa
XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U
meprofia B NEPUOJUYECKOH  cUCcTeMe
JI.1. Menneneena;

e OOBSICHATH 3aKOHOMEPHOCTH M3MCHEHUS
CTPOCHUS aTOMOB, CBOWCTB JJIEMCHTOB B
npefenax MajiblX TEepUOJOB U TJIaBHBIX
MOTPYTIIT;

®  XapaKTepu30BaTh XUMUYICCKUE
aeMeHThl (0T BOXOpOJA A0 KalbIlnsA) Ha
OCHOBE HUX TMOJIOKEHHUS B TIEPUOIUICCKOU
cucreme /.M. MenneneeBa u 0COOEHHOCTEH
CTPOEHHS UX aTOMOB;

® COCTaBJIATH CXEMBI CTPOCHHSI aTOMOB
nepBbix 20 3JIEMEHTOB  TEPUOJAMYCCKON
cucremsl [I.11. Mennieneena;

®  XapakTepu30BaTh B3aMMOCBS3b MEXIY
COCTaBOM, CTPOGHHEM U  CBOMCTBaMHU
METAJIJIOB; COCTABJISTH (hOPMYJIBI OMHAPHBIX
COEJIMHEHU;

® COCTaBISITh YPaBHEHUS XHUMHUYECKHUX
peaxiuii;

®  ONpeneisaTh OKHCIIUTEIh u
BOCCTaHOBHTEIIb;

® COCTaBJIATh yPaBHEHHSI OKUCIHTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEaKIIHH;

® COCTaBJSATH IIOJIHBIE ¥ COKpAlllCeHHBIC
WOHHBIE YPaBHEHUS peaKIui OOMeHa;

®  OmnpeneisaTh BO3MOXHOCTb MPOTEKAHUS
peaxiuii HOHHOTO OOMeHa,

e Ha3bpiBaTh (AKTOPHI, BIMSIIOIMIME Ha
CKOPOCTb XMMHYECKON pEaKLnu;

®  XapaKTEpHW30BaTh B3aMMOCBS3b MEXKIY
COCTaBOM, CTPOGHHEM M  CBOWCTBAMH
HEMETAJUIOB;
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® [IPOBOAWUTHL OIIBITHI IO IIOJY4YCHHIO,
CO6I/IpaHI/IIO U HU3YUYCHUIO XHUMHYCCKHUX

CBOMCTB ra3000pa3HbIX BEIIECCTB:
YIJIEKHUCIIOTO ra3a, aMMHUaKa;
®  pacro3HaBaTh OIBITHEIM yTeM

ra3000pa3Hble BEMIeCTBA: YIIEKUCIBIA Ta3 U
aMMHaK;

® TPaMOTHO OOpamIaThCs C BEIIECTBAMH B
HOBCEIHEBHOM XU3HU

® OIHCHIBATH CBOICTBA TBEPBIX, KUIKHX,
ra3000pa3HBIX BEIIECTB, BBIACISS X
CYIICCTBCHHBIC IPU3HAKHY;

® TI0JIb30BaThCS nabopaTopHbIM
000pyIOBaHUEM U TTOCYIOM;

e coOmomath  mpaBmia  0e30macHOH
paboTHI IpU MPOBEIEHUH OTIHITOB;

o 8b108U2AMb u npogepsmo
9KCNEpUMEHMATbHO 2unomesbl 0
XUMUYECKUX CE8OUCMBAX 8euiecms Ha OCHOBe
ux cocmasa u CMpOeHus, Ux CnocoOHOCmu
ecmynams 8  XuMuyeckue peaxyuu, o
xXapaxmepe U  NPOOYKMAX — PA3IUYHBIX
XUMUYECKUX Pearyull;

o Xapaxkmepuzoeamos 6ewjecmea no
cocmagy,  CmMpoeHuro U CBOUCMEAM,
VCMAaHABIUEAMb  NPUUUHHO-CIEOCMBEHHbIE

cea3u MexHcoy OaHHbIMU
XapaxmepucmuKamy eeujecmad;

o cocmasnams — MONEKYIsApHble U
noJHvle UOHHbLE YpasHeHus no
COKPAUEHHBIM UOHHBIM YPABHEHUAM,

o NPOSHO3UPOBAMb cnocobHocms

seuecmea nPoseIsmG OKUCIUMETbHbIEe U

60CCMAHOBUMENbHBIE CEOUCMBA C YYEmOoM

cmenenell OKUCIeHUsl J1eMEHMO08, BX00AUUX

8 €20 cocmas,

o COCMAsIAMb  YPAGHEHUsI Peaxyull,

COOMBEMCMBYIOWUX  NOCTe008AMETbHOCHIU

npespaujenull  HeOpP2AHU4ecKux — Gewecms

PA3TUYHBIX KILACCO8,

® 00BEeKMUBHO OYeHUBAMb UHGOPpMAYUIO O
BEUECmMBAX U XUMUUECKUX NPOYECCaXx,

®  Kpumuuecku OMHOCUMbCSL K

nCcesOOHAYUHOU ungpopmayuu,

HEO0OPOCOBeCMHOU peKlame 6 CPeOCmeax

Maccosoul ungopmayuu;

o UCNOL306aMb  NPUOOPEemeHHble

3HaHUsL 0Nl IKONOSUHECKU — SPAMOMHO20

nogederus 8 okpydcaroujell cpeoe;

o 8b106U2AMb u npoeepsamy

9IKCHEPUMEHMATBHO 2unomesnl 0
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XUMUYECKUX CBOLICNBAX Belyec8 Ha OCHO8e
UX cocmasa u CMpoeHus, ux cnocoOHOCU
ecmynams 8  XUMUYeCKUe peaxyuu, o
Xapakmepe U HPOOYKMAX — PA3TUYHBIX
XUMUYECKUX pearyull.

IlepBoHaya/IbHbIE CBeJAEHUSA 00
OpPraHuYecKHX BellecTBax

10 g

. Ha3bpIBaTh OpPraHUYECKHE BEIECTBA
mo ux Qopmyne: MeraH, 3TaH, OTUIIEH,
METaHOJ, 3TaHOJ, IJHUIEPHUH, YKCYCHas
KHCIIOTA, AMHUHOYKCYCHasI KHCIIOTA,
CTeapHHOBasl KHCJIOTa, OJEWHOBAasl KHCIOTA,
IJII0KO033;
e OICHUBaTh  BIMSHHE  XUMUYECKOTO
3arps3HEHMS  OKpY)Karolled cpensl  Ha
OpTaHM3M YeJIOBEKa;
® IPaMOTHO OOpaIIaThCs C BEIIECTBAMH B
IIOBCEIHEBHON XKU3HHA
e  OmpeneniaTh BO3MOXXHOCTb IPOTEKAHHS
peaKkiuii  HEKOTOpPhIX  MpEACTaBUTENEH
OpPTaHMYECKHX BEHIECTB C KHUCIOPOJOM,
BOJIOPOZIOM,  METaIaMH, OCHOBaHHSIMH,
rajJoreHamy,
. Xapaxmepuzogams  Gewecmsed no
cocmasgy, — CMpoeHul0 U CBOUCMBAM,
YCManasnueams — NPUYUHHO-CIEOCHBEHHbIE
cea3u MedHcOy OauHbIMU
Xapaxmepucmukamu 6eujecmsd,;
® 00beKMUBHO OYeHUBAMb UHPDOPMAYUI0 O
6ewecmeax u XuMuiecKux npoyeccax,
®  Kpumuuecku OMHOCUMbCSA K
NCeBOOHAYUHOU ungopmayuu,
HeO00OpOCo8eCmHOU peKilame 6 CpPedCmeax
maccosotl ungopmayuu;
. UCNONb306aMb  NPUOOPemeHHbLe
3HAHUSL  ONA  IKOJNOSUYECKU  2PAMOMHOO
nosedenus 8 oKpysjcarouel cpeoe.

O0001eHe 3HAHUN 110 XMMHUH
32 KyPC OCHOBHOM IIKOJIbI

®  packphIBaTh CMBICIT OCHOBHBIX
XUMHUYECKUX MOHSATUN «aTOM», «MOJIEKYJIa,
«XUMHUYECKUN BJIEMEHTY, «IIpocToe
BEILIECTBOY, «CIIOKHOE BEILIECTBOY,

WCIOJb3ys 3HAKOBYIO CCTEMY XUMHH;

®  Ha3bpIBaTh XMMHUYECKHE FIEMEHTHI;

e packpeiBaTh cmbich [lepuoamueckoro
3akoHa [[.1. MeHnieneena;

e OOBSCHATH (m3rgecKuit CMBICII
aTOMHOTO (mopsiaKoBOTO) HOMEpa
XUMHYECKOTO 3JIEMEHTA, HOMEPOB TPYIIIBI U
nepuofa B IEPUOJUYECKON  CHUCTEME
JI.1. Menneneena;

®  OOBSICHATH 3aKOHOMEPHOCTH M3MECHEHHS
CTPOEHMSI aTOMOB, CBOWCTB JJIEMEHTOB B
MpeJeNnax MajblX MEpPUOAOB W TJABHBIX
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MOATPYTIIT;
®  XapaKTepU30BaTh XUMUYECKHE
aneMeHThl (0T BOXOpOJA A0 KalbIlMsA) Ha
OCHOBE WX TIIOJIOKCHHUS B TIEPHOIUICCKOM
cucreme /.M. MeHeneeBa 1 0COOEHHOCTEH
CTPOCHHUSI UX aTOMOB;

COCTaBJISITh ~ CXEMBl ~ CTPOCHHS  aTOMOB
mepBeix 20 3JEMEHTOB IEPUOIUYECKOH
cuctemsbl [I.11. Menaeneena;

®  PACKpPLIBATH CMBICJI MOHSATHUH:
«XHUMHNYCCKas1 CBA3b»,
QIICKTPOOTPULATEIIBHOCTDY,

® XapakTEpU30BaATH 3aBUCHUMOCTH

(M3MYECKUX CBOWMCTB BEIIECTB OT THUIMA
KPUCTaJUTHYECKOM PEIIeTKY;

® OIpeneNsTh BHJ XUMHYECKON CBSI3U B
HEOPTaHWYECKUX COSTMHEHUSIX;

e U300pakaTh CXEMBI CTPOCHHS MOIEKYI
BEIIeCTB, 0OPa30BAaHHBIX Pa3HBIMU BUIAMHU
XUMUYECKHUX CBS3CH;

®  XapaKTEpU30BATh B3AUMOCBI3b MEXKIY
COCTaBOM, CTPOEHHEM H©  CBOWCTBaMH
METAaIIJIOB U HEMETAILJIOB;

° XapaKkTepu30BaTh (QU3UYECKUE U
XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUIECKUX BEIIIECTB. OKCH/IOB,
KHCJIOT, OCHOBAaHUH, COJIEH;

® ONpEeINATh THIT XHMUYECKUX PEaKIni;

® XapaKTepru30BaTh (hmzngeckue H
XUMHYECKHE CBOHCTBA MPOCTHIX BEIECTB,;

o KjacCU(DUIIMPOBATh XUMHUYCCKUE PEAKIIMU
0 Pa3TUYHBIM MTPU3HAKAM;

® Ha3bLIBAThH COEUHEHUS M3YyUEHHBIX
KJIACCOB HEOPTAHUYECKHX BEIIIECTB;

® XapaKTepru30BaTh (hmzngeckue H
XHMHUYECKHUE CBOHCTBA OCHOBHBLIX KIIACCOB
HEOPTaHUIECKUX BEIIIECTB. OKCHJIOB,
KHCJIOT, OCHOBAHHUH, COJIEH;

® ONpeeaTh MPUHAAJICKHOCTh BEIIECTB K
ONpPENIEICHHOMY KJ1acCy COeIMHEHUN;

® COCTaBIATh (OPMYJIbl HEOPTaHHMYECKUX
COCTMHECHUN N3YICHHBIX KJIACCOB;

® COCTaBIIATh ypaBHEHUS
AIEKTPOIUTHICCKON AMCCOIUAIINN KUCIIOT,
IIEJIOYCH, COJICH;

® XapaKTEpU30BaTh B3aUMOCBS3b  MEXKIY
KJIacCCaM{ HEOPraHMYECKUX COCAUHECHUM;

° 8b108UAMb u nposepsimo
IKCHEePUMEHMATILHO 2unomesnl 0
XUMUUECKUX CBOUCMBAX 8eUleCmE HA OCHOBe
UxX cocmasa u CMpOeHUs, Ux CnocoOHOCmu
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ecmynams 8  XUMuyeckue peaxyuu, o
Xapaxmepe U  NPOOYKMAX — PA3IUYHBIX
XUMUYECKUX pearyutl;

o Xapaxkmepuzoeams 6ewjecmea Ho
cocmagy,  cmpoeHuro U CBOUCMBAM,
YCMAaHABIUEAMb  NPUUUHHO-CIEeOCMBEHHbIE

cea3uU MedHCOY OaHHBIMU
XAPaKmepucmuKamu 8euecmed;

o cocmagnsims — MONEKVIAPHble U
nonmvle UOHHbIE VPaeHeHus. no
COKPAWEHHBIM UOHHBIM YPAGHEHUSM,

o nPOCHO3UPOBAND cnocobrocmp

sewecmea nPoseIsms OKUCIUMETbHbIEe U
60CCMAHOBUMENbHBIE CEOUCMBA C YYEemoM
cmenenell OKUCIeHUsl JIeMEHMO08, BX00AUUX
8 e20 cocmas;
o COCMAsIsAms  YPAGHeHUsT peaxyull,
COOMBEMCMBYIOWUX NOCEO08AMENbHOCTIU
npespaujenull  HeopeaHU4ecKux — eewecms
PA3TUYHBIX KAACCO8;
® 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O
BeUeCma8ax U XUMUYeCKUx npoyeccax;
®  Kpumuuecku OMHOCUMbCS K
NCeBOOHAYUHOU ungopmayuu,
HEO0OPOCOBeCMHOU peKlame 6 CPedCmeax
Maccosoul ungopmayuu;
o UCNOAL306AMb  NPUOOPemenHble
BHAHUsL  ONsL  9KOJIO2UHECKU  ZPAMOMHO2O
noseoenust 8 OKpysicaiouell cpeoe;
® guLOGU2AMb u npoeepsmy
9IKCHEPUMEHMATLHO 2unomesnl 0
XUMUYECKUX CBOUCTBAX 8EeUeCmE HA OCHOGE
UxX cocmasa u CMpoeHus, ux CnocobHocmu
ecmynams 8  XUMUYECKUe peaxkyuu, o
xapakmepe U RPOOYKMAX — PA3TUYHBIX
XUMUYECKUX Pearkyuil.

UTOIo

70 g
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