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[TOACHUTEJIBHAA 3AIINCKA

PaGouass mnporpamMma 1O XHUMHHM OCHOBHOTO OOIIEro oOpa3oBaHUS
pa3paboTaHa B COOTBETCTBHHM C TpeOoBaHUsIMU OOHOBIEHHOTO DenepanbHOro
roCyapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOT'O 00111er0o 00pa3oBaHus
(®1'0C O0O0) u ¢ yuérom IIpumepHOIl OCHOBHON 00pa3oBaTEebHON MPOTPaAMMBI
ocHOBHOTO 06011ero oopazosanus (ITOOIT OOO0).

OBIIASA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA «XUMMWS»

XuUMHS KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PACHPOCTPaHUIIA CBOE
BJIMSIHHE Ha BCE 00JACTH YEOBEUYECKOrO CYIIECTBOBAHMUS, 3a/1ajja HOBOE BHJICHUE
MHUpa, CTaJa HEOTHEMJIIEMBIM KOMIIOHEHTOM MHPOBOH KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHUH CIYKUT OCHOBOM 111 (hOpMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTaBICHUI O MaTepUaJbHOM €AUHCTBE MUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOIIPEBPALICHUSIX YHEPTUH U 00 3BOJIIOLUY BEIIECTB B IPUPOJIE; COBPEMEHHAs
XUMUSl HalpaBlIieHa Ha pelieHue TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBIPBEBOM, SHEPreTUYECKOM, IHINEBOM M OSKOJOTUYECKON
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHMUSL.

HEJIM U3YUEHUW A YUEBHOT'O INIPEJIMETA «XWUMUWS»

[ dbopMHUpOBaHUE WHTEIIEKTYaJbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

[ HaIlpaBJICHHOCTh OOY4YEHUSI Ha CHCTEMAaTHYeCKoe MpUOOIIEeHUE
YUYaIUXCS K CAMOCTOATENbHOM MO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM METOIaM
MO3HaHUA, (POPMUPYIOIIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHH;

[ oOecrieueHue YCIIOBHI, CIOCOOCTBYIOLIUX IPUOOPETEHUIO
00y4aroLMMUCS ONbITAa pa3HOOOPA3HOM 1EATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS,
KJTFOUEBBIX HAaBBIKOB (KJTIOUEBBIX KOMIICTCHIIMI), WMMEIONMX YHUBEPCAIHHOE
3HAYEHUE YISl PA3JINYHBIX BUJIOB JACSTEIHHOCTH;

[ dbopMHupoBaHHEe YMEHHU OOBSCHATH H  OIICHUBATh  SBJICHHUS
OKPYXAIOIIEro MUPa Ha OCHOBAaHWHW 3HAHUHW M OMbITA, MOTYYECHHBIX MPU U3YUCHUH
XUMUH;

[ dbopmupoBaHUe Yy OOYyYaIOIMUXCAd TYMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl IEHHOCTH XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

[ pa3BUTHE MOTHUBAIIMHU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIHUTAHUID HAa OCHOBE YCBOGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHwUs.

MECTO YUYEBHOI'O HNPEIMETA «XUMUSA» B YUEBHOM
IJIAHE

B coorBerctBum ¢ ®I'OC OO0 Xxumus ABIIETCS 0053aTEIBHBIM IIPEAMETOM
Ha YPOBHE OCHOBHOTO oOmiero obpaszoBanms. YueousiM 1ianom [TOOIl na eé
u3ydeHue orBeneHo 136 ydeOHbIX 4acoB — 1o 2 4 B Heaenmo B 8§ U 9 kimaccax



cootBeTcTBeHHO. [1o yuebHOMY mmany MKOVY B(C)II Ne36 na usydyeHue Xumuu
OTBOAUTCS 68 yacoB u3 pacueta: 8 - 9 kjacc 1 yac B Heneo.

O6yuenue B MKOY B(C)I Ne36 ocymiecTBisieTcsi, B O4YHO — 3a0YHOU
dbopme, KoTOpas peIrnoiaraeT HeMpePbHIBHOE B TCUEHUU T'0JIa COUE€TaHHUE YUeOHbIX
3aHIATHI W CaMOCTOSITEIBLHOM MOATOTOBKM oOywaromuxcsi. O0beM ayJuTOpHOMN
pabotsl 1o nipeameTy coctasisieT oT 40 10 70% oObema 4acoB, YCTaHOBJIEHHBIX
npumepnor OOIT OOOQ.

[Tpeamet «Xumusi» B MKOY B(C)III Ne 36 n3ydaercs Ha 6a30BOM ypOBHE.

YuuteiBas crnenuduKy oO0pa30BaTEIBLHOTO YUYpEKICHUSA (IIKOJIAa TIPH
VCIIPAaBUTEIBHOM KOJOHHH), BBIIOJHEHUE JTA0OpPATOPHBIX pPabOT MOXKET OBITh
3aMEHEHO Ha JIEMOHCTPAIIMOHHBIE PA0O0THI, KOMIIBIOTEPHBIE MOJIETU (BUPTyaibHAas
naboparopusi), BHUACO-IEMOHCTPAIMU. ODKCKYpCHM 3aMEHEHbl Ha  BHJIEO
JIEMOHCTpAIlUU U MPE3EHTALIUH.

BonpmIMHCTBO  MpeACTaBIEHHBIX B IporpamMme  JIaDOpaTOpHBIX |
MPAKTUYECKUX PabOT SBISAIOTCS (PparMEHTaMU YPOKOB, HE TPEOYIOIIUMH ISl UX
MIPOBEICHMUSI IOTIOJTHUTENIbHBIX Y4€OHBIX YacoB. B mporpaMmMe npuBeieH nepeyeHb
JIEMOHCTpALNii, KOTOPbIE MOTYT MPOBOJIUTHCS C UCIIOIB30BAHUEM PA3HBIX CPEACTB
OoOy4eHHMsI, B TOM YHCJI€ TaOJIHII, MOJIEJIeH, KOJUIEKIUH, BUACOPUIBMOB U JIp.

COLEP)KAHUE YUYEBHOI'O ITPEJAMETA «XUMMW»
8 KIIACC

1.  IlepBoHayajbHbIe XMMHUYECKHE IOHSITHS

[Ipenmer xumuu. Ponb XWMUM B JKM3HHM 4YENIOBEKAa. lejna M BEIIECTBA.
@u3nuecKue CBOMCTBA BELIECTB. ArperarHoe coctossHue BemecTB. [loHsaTue o
METO/IaX MO3HAHMS B XUMHH. XUMUS B CUCTEME HayK. UHCThIe BELIECTBA U CMECH.
CniocoOnI pa3eneHust cMeceit.

ATOMBI M MOJEKYJBl. XUMUYECKHE 3JEMEHThl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BajJeHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHAas Macca. MaccoBast 101 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHHUU.

Ou3znyecKre U XMMUYECKUE SABJICHUS. XUMUYECKas peakius U €€ NpU3HaKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX pPEeaKIUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIICHHs], OOMEHA).

XMMHUYECKUH JIKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C
npaBWiaMu paboOThl B JlabopaTopuu W mpuéMamMu oOpaleHus ¢ J1abopaTOPHBIM
o0opyZOoBaHMEM; H3yYE€HHWE M ONHUCAaHHEe (U3MUECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEUIECTB; HaOIoeHne (PU3ndyeckux (IJIaBJIeHHE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYIIKE, KHIIEHUE U KOHACHCAIUS BOJIbl) 1 XUMUYECKHUX
(ropeHue cBeuM, MPOKAJIMBAHUE MEIHOM IPOBOJIOKH, B3aHMMOJECHCTBHE MENA C
KHUCJIOTOM) sBJIEHWH, HAOJMIOACHHE W OMNHCAHHE MPHU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKEeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C
xjopugoM Oapusi, pasnoxkenue ruapokcumaa wmeau(Il) mnpu  HarpeBanuw,



B3aMMOJICHCTBHE JKene3a ¢ pactBopoMm comu meau(Il)); wm3ydenme crocoOoB
pazneneHusi cmecedl (C TMOMONIbIO MarHuta, QUIbTPOBAHUE, BBIMAPUBAHUE,
JUCTUWIIALMS, XpomaTtorpadusi), MPOBEACHUE OUYHUCTKH IMOBAPEHHOM  COJIU;
HaOJIIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJICHUS OIbITa, WLUIIOCTPUPYIOIIETO
3aKOH COXPAHEHMsS MAacChl; CO3JIaHKE MOieNIel MOJIeKYJ (IIIapOCTEPIKHEBBIX ).

2. BakHeniuue npeacTraBuTe M HCOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 351€eMEHT U IpocToe
BemecTBo. HaxoknmeHuwe kucimopoaa B TpupoAe, (U3HUYECKHE W XUMHUYCCKUE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenne kucnopoaa. CrocoObl
MOJIYYCHHUST KHUCTIOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHCIIopoaa B mpupoae. O30H — aJioTponHast MOAU(PUKAIINAS KUCIOPOIa.

TemnoBoii 3¢(deKkT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — »snemeHT M mpocTtoe BemecTBo. HaxoxzaeHue Bogopona B
npupoze, Gu3nuecKkrue U XUMUIECKre CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MOTYYEHUSI.
Kucnots! u conu.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH ABOrajapo.
MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne cBoWcTBa BOoAbl. Boma kak pactBopurens. PacTBOpBL
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpoJie U B XKU3HU yeloBeka. KpyroBopoT Bojbl B IpUPO/IE.
3arpsi3HeHHe TPUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranndeckux coeauuenuii. Okcuanl. Knaccudukanus
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HecosieoOpasyromue. HomeHknaTypa okcuioB (MeXIyHApOaHAS W TPUBUAIbHASA).
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [losTyyeHne OKCHIOB.

OcunoBanusa. Krnaccudukarusi OCHOBaHUMN: IIENOYM W HEPACTBOPHUMBIC
ocHOBaHUA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHass W TPUBHAIbHAsA).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lomydeHre oCHOBaHUM.

Kucnotsr. Knaccudukanus kucinot. HomeHknatypa KUCIOT (MeXIyHapOIHAS
U TpuBHaibHasd). Ou3znueckue U XMMUYECKUE CBOMCTBA KUCIOT. Psig akTMBHOCTH
metauioB H. H. bekerosa. [Tonyuenue kucmuor.

Conu. Homenkiatypa cosiel (MeX1yHapoaHas U TpuBHaibHas ). Pu3znyeckue
Y XMMHUYECKHUE CBOMCTBA coiell. [lomydenue comeil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

X¥MHUYeCKUH JIKCINEPUMEHT: KaueCTBEHHOE OIpeAcieHUEe COAep KaHus
KHUCJIOpO/ia B BO3/IyX€; MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3yYCHUE CBOMCTB
KHUCIIOPOJa; HAOJIOJACHUE B3aMMOJICHCTBUS BEHIECTB C KHCIOPOJIOM U YCIOBHUS
BO3HMKHOBEHUS U MPEKparieHus: ropeHus (moxkapa); 03HaKOMJIEHHE ¢ 00pas3IamMu
OKCUJIOB U OIMCAHWE WX CBOWCTB; MOJy4YCHHUE, COOMpaHME, pACIO3HABAaHUE H
M3yUYEHHE CBOMCTB BOJOpOJia (FOpEHHE); B3aUMOJEHCTBUE BOJOPOJAa C OKCHUJIOM
meau(I1) (BO3MOXKHO MCIIONB30BaHUE BUICOMATEPUAIIOB); HAOIIOJEHUE 00Pa3IoB
BEII[ECTB KOJUYECTBOM | MOJb; WCCIEIOBAaHUE OCOOEHHOCTEW pacTBOPEHUS



BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO; IPUTOTOBICHHE PACTBOPOB C
OIPEICIIEHHON MACCOBOM JI0JIC pAaCTBOPEHHOTO BEIIECTBA; B3aUMOCHCTBUE BObI
c MeraulamMyd  (HaTpueM W KaubleM)  (BO3MOXKHO  HCITOJIb30BaHHUE
BHUJICOMATEPHUAIIOB); OIpEACICHUE PACTBOPOB KHUCIOT MU IIEJIOYEH C IOMOIIBIO
WHJMKATOPOB; HCCIEI0BAaHUE OOpa3IOB HEOPraHMYECKUX BEIIECTB Pa3IUIHBIX
KJIaCCOB; HAOJIIOJICHUE M3MEHEHHUS OKPACKH MHJIMKATOPOB B PAacTBOpax KUCIOT U
miesiouel; m3yueHue B3auMmojehcTBus okcuga Meau(Il) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOT C METaulaMH, pPEaKIuid HEUTpalU3aluu; IOJyYCHHE
HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHUE OJHOIO METAJIa JPYTHMM W3 PacTBOpa
COJIM; PEIIEHHWE OHKCIECPUMEHTAIBHBIX 3aJa4 Mo TeMe «BaxHenmue Kiaccsl
HEOPTraHUYECKUX COCIUHEHHIN.

3. IMepuoanueckuii 3akoH u Ilepuoanyeckas cucrema
xumudeckux iemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
XuMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN
[lepBbie MOMBITKK KiIacCU(PUKAIMN XUMUYECKUX dJeMeHTOB. [loHsTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCUIBI.

Ilepnonnyeckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKUX IEMEHTOB J1.
N. Menpneneera. Kopotkonepuoanas v JiuHHonepuoaHas popmsl [lepuoandeckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAnep. M3oromnbl. DnexkTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHMMHYECKUX 3IIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U epuoaam. 3HaYEHUe
ITeproanueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIS
pa3BUTHUA HayKu U npakTuku. [[. 1. MenneneeB — y4€HbIN U IpaXXAaHVH.

Xumuyeckass cBs3b. KoBaneHTHast (MOJsipHAasT W HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHuss.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponecchbl OKucIeHNns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

XMMHMYECKHI JIKCIEPUMEHT: H3y4yeHHe OOpaslioB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THAPOKCHAA LHWHKA C pPacTBOPAMHM KHUCJIOT U
HIEJI0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUS, COSTUHEHUS ).

9 KJIACC

1. BemecTBO M XMMHUYeCKasi peaKkIus
[Tepnoanueckut 3akoH. [lepuoanyeckas cucrema XMMUYECKUX JIEMEHTOB /.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB



XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIO)KEHUEM »JJeMEHTOB B llepuonnueckoit cucrteme u
CTPOECHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATNIMUECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus U HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUAIbHAS ). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pa3MyHbIM KJaccaM HEOPraHWUYEeCKUX COCIUHCHUMN, TEeHETHYeCKas CBS3b
HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMU4ecKuX peakiinii o pa3IMIHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEAKIWH BEIHICCTB, MO TEIIOBOMY 3 (deKTy, Mo
W3MCHEHUIO CTETICHEH OKMCIICHUS XMMHYECKHX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH Xumuueckoul peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHe 0 rOMOTreHHBIX U TeTEePOreHHBIX
peakuusax. lloHsiTme o XuMHUeCcKOM paBHOBecHH. DakTOpbl, BIUSIONINE HA
CKOPOCTh XMMUYECKOW PEaKIUHU U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU, AJIEKTPOHHBIN  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUM
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus  BIEKTPOJUTHUYECKOW  JUCCOIMALMHU.  JJEKTPOJUTHI W HE
anekTposnuThl. KaTuoHbI, aHUWOHBI. MexaHW3M JUCCOILMAIIMM  BEIIECTB C
pa3IMUHBIMU BUJAMU XUMHUYECKOM cBsizu. CreneHb auccorumanuu. CUIbHbIE U
ci1a0bIe DJIEKTPOITHUTHI.

Peaxiiuu nonnoro oomena. Y coBusi IpOTEKaHUS peaKIil HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHHUM W COJICH B CBETE IIPEACTABICHUM 00 AJICKTPOJIUTHUCCKOMN TUCCOIUAITUH.
KauectBeHHbIe peakunu Ha HOHBL. [IoHsATHE O TUapONIU3€E COJIE.

XMMHUYECKHUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOAEJISIMU KPUCTAITUYECKHUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (Tpadura u
ajiMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATpHsl); HCCIEIOBAaHHE 3aBUCUMOCTHU
CKOPOCTHM XHUMHMUYECKOW peakIuh OT BO3JCUCTBUA pPa3IUUYHBIX (HaKTOPOB;
MCCIIEOBAHNE DIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALAN
KHCIIOT, IIeJoueld W cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, WJUTFOCTPUPYIOLIUX MIPU3HAKU MPOTEKaHUS PEeaKIIuii HOHHOTO
obOMmeHa (oOpa3oBaHHME OcCajika, BbIJEJIEHHUE raza, oOpa3oBaHUE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUsl, COSAUHEHHUS); pACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAaYEeCTBEHHBIX PEAKIMi HAa HWOHBI; pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

2. HemeTansbl 1 UX coeIMHEHUS



OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3anyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XMUMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KUCIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimine XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMUSI.

Crtpoenue u Gpu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AJJIOTpOIHBIE MOJIU(DUKALIMKM KUCIOPOJAa U Cepbl. XUMUYECKHE CBONCTBA CEPBHI.
CepoBogopo, cTpoeHne, (pu3ndeckrue U XuMUIeckue cBoicTBa. OKCHIIBI Cephl Kak
MIPEACTaBUTENN KHCIOTHBIX OKCUAOB. CepHas KMCIIOTa, PU3NIECKHE U XUMUICCKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
XUMHUYECKUE PEaKINH, JIeKaIIhe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOMy4eHUS
cepHoit kucioThl. [Ipumenenue. Conu cepHOI KUCTOTHI, KaUEeCTBEHHAs PEaKIlMs Ha
cynbdar-uon. HaxoxeHnue cepbl U €€ COCIMHEHUI B mMpupojie. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOWIEW Cpellbl COCAMHEHUSMH cepbl (KHUCIOTHBIE AOKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mias xapakTepucTuka 3MeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTECIIEHU OKUCIICHMUSI.

A30T, pacnpocTpaHeHUe B MpUpoje, (U3NUECKUe U XUMUYECKHUE CBOWCTBA.
KpyroBopot azora B mpupojie. AMMHUaK, ero (pu3nueckue 1 XuMUUEeCKHUEe CBOMCTBA,
noiayuyeHue u npumeHeHue. Colu aMMOHUS, UX (PU3NUECKHE M XUMUUYECKHUE
CBOICTBa, NMpuMeHeHHe. KauecTBeHHas peakiusg HAa HOHBI aMMOHHS. A30THas
KHCJIOTa, €€ TmojiydeHue, (U3Myeckue M XHUMHYECKHUE CBOMCTBa (0OIIMe Kak
MPEACTaBUTEINS Kilacca KUCIOT U crienuduueckue). VMcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHn. XUMHUYECKOE 3arpsi3HEHHE
OKpYXarolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE OXKIU, 3arpsi3HCHHE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amnorponnbie Moaudukauu Gocdopa, puzndeckue 1 XUMUIECKHE
cBoiictBa. Okcun pochopa’™) u dhochopHas kucinoTa, PU3NUECKUE U XUMUUECKHUE
cBoiicTBa, monydenue. Mcmonb3oBanue (ocdaroB B KadecTBE MUHEPAIbHBIX
yA0OpEHUi.

O6mas xapaktepuctuka 35eMeHToB [VA-I'PVIIIIBI. OcobenHocTu cTpoeHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYrnepoa, amioTponHble MOAU(UKAIMU, PACHpPOCTpaHEHUE B MPHUPOJE,
dbuznyeckrue M XUMHUUYECKHE CBoHcTBa. Ancopbuusi. KpyroBopoT yriepona B
npupoje. Okcuabl yriaeposa, ux Gpu3ndecKre 1 XuMHUIeCKUe CBOMCTBA, JEHCTBUE Ha
JKUBBIE OpPTaHU3MbI, TOJIYYECHHE W MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMHI,
CBs3aHHBIE C okcuaoM yriepoma(l'V); rumoresa r100anbHOTO TMOTETUICHHS
KJIMMaTa; MapHUKOBBIA d(DPeKT. YToabHas KUCIoTa U €€ coyr, uX QU3NYEeCKUe U
XUMUYECKHE CBOWCTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHasl peakiusi Ha
kapOoHaT-uoHbl.  Mcmonp3oBanue  kapOOHATOB B OBITY,  MEIUIIUHE,
MIPOMBIILIEHHOCTH U CEJIbCKOM XO351CTBE.



[lepBoHauyanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
Wx coctaB u xumuueckoe crpoenue. [lonsTre o OM0I0rn4ecky BaXKHbIX BEIIECTBAX:
xKupax, Oelkax, yrieBojax — M HUX POJH B KM3HU 4YeloBeka. MarepuaiabHOe
€IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAUHEHHUI.

Kpemuuii, ero Qusnueckue U XUMUYECKHE CBOMCTBA, IMOJY4YEHUE U
npumeHenue. CoeuHeHHs KpeMHHUs B pupojie. OO1ire npencraBieHus 00 OKcuie
kpemHusi(I'Y) u kpemHueBor kucinore. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY,
MEIUIMHE, IPOMBIIIIEHHOCTH. BaykHelIne CTpOUTENIbHBIE MAaTEPHUAIIBI: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnempr 6€30MacHOTO HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOM KU3HU.

XMMHYECKHIl JKCIEPUMEHT: H3ydyeHHe OoOpa3lloB HEOPraHWYECKUX
BEILIECTB, CBOWCTB COJITHOM KHCIJIOTBHI; IPOBEICHHE KAYECTBEHHBIX PEAKLIMU Ha
XJIOPUJI-MOHBI U HAOJIO/IEHUE MPU3HAKOB UX MPOTEKAHMS; OIBITHI, OTPAKAIOUIUE
¢u3znyecKue U XUMHYECKHE CBOWCTBA TaJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHME C oOpa3uaMu XJIOPHIIOB
(ranoreHu10B); O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ COeTMHEHUAMHU (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); HAOJIIOIeHUE Ipolecca oOyriauBaHus caxapa
IO/l JEHUCTBUEM KOHILICHTPUPOBAHHOW CEPHOM KHUCJIOTBHI; M3YYEHHE XUMHUYECKHX
CBOMCTB pa30aBI€HHOI CEpHOW KHUCIIOTHI, IPOBE/ICHUE KAUECTBEHHON peaklny Ha
cyab(dar-uoH W HAOMIOJEHUWE TNpHU3HAKA €€ NPOTEKaHWs; O3HAKOMJIEHUE C
(¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M HUX COECIAUHEHHUU (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEpPHANIOB), oOpa3laMH a30THBIX H  (POCcPOpHBIX
ya0OpeHuil; moJiydeHue, COOMpaHWE, paclo3HABAaHUE U U3YUYEHUE CBOWCTB
aMMUaka; MpoBEJACHUE KaUeCTBEHHBIX PEaKI[Mil HA MOH aMMOHHUA U PocdaT-uoH u
U3yYeHUE MPU3HAKOB HUX NPOTEKAHMS, B3aMMOJEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE BUEOMATEPHAIIOB);
U3y4eHUE MOJeNeld KPUCTAJUIMUECKUX pPEIIETOK anMmasa, rpaduta, ¢yiiepeHa;
O3HAKOMJIEHUE C MPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIra€M U YCTPOMCTBOM MPOTHUBOras3a; MOJydeHHe, cOOMpaHHUe, pacllO3HABaHUE U
U3Y4YEHUE CBOMCTB YIJIEKHCIIOIO ra3a; MPOBEACHUE KAYECTBEHHBIX PEAKUUN Ha
KapOOHAT- M CUJIUKAT-UOHBI U U3YYECHHE MTPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHUE
C OPOAYKLUHMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 o reMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS).

3. MeTa/uibl M KX COeIUHEHHS

OO611ast xapakTepUCTUKA XUMUYECKUX FJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux odaeMmeHTtoB J[. W.
MenneneeBa u ctpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HapsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH32)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsle MeTaIUIBL: MOJIOKEHUE B [lepnognueckon cucTeEMe XUMUYECKUX
anemeHToB Jl. M. MeHneneeBa; CTpO€HHE MX AaTOMOB; HAXOXJIEHUE B MPUPOJE.



duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB W HX
COeJIMHEHU.

[[lenoyHO3eMeENbHBIE META/UIbl MarHuid W KaJblM: TIOJOXXKEHUE B
[Tepuoauueckon cucreMe xumuueckux ayeMeHToB 1. 1. MenneneeBa; CTpoeHue ux
aTOMOB; HaxXxoOXJIeHuE B npupoae. PU3nN4ecKue U XUMUYECKHUE CBOMCTBA MarHus U
KaJIbITusl. BaxkHeime coequHeHnst KabIus (OKCHI, TUIPOKCHI, coJn). JKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJIFOMHUHUN: TTON0KeHUE B [leproanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa; cTpoeHue aToMa; HaxOXKAEHUE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucteMe XUMUYECKUX 3IEMEHTOB /.
N. MengeneeBa; CTpOCHME aTOMa; HaxoXkAeHUE B Tmpupoae. Pu3HUUYECKHE H
XUMHUYECKHEe CBoOMcTBa kene3za. Okcunbl, ruapokcuabl u comu xenesa(ll) u
xene3a(lll), ux coctas, CBOICTBA U MOJTyUYEHUE.

XUMHYECKHI JKCIMEPUMEHT: O3HAKOMJIEHHE C OoOpasllaMH METAJJIOB |
CIUTABOB, UX (PM3MYECKUMHU CBOWCTBAMH; H3YUYEHUE pE3yJIbTaTOB KOPPO3HUH
METauioB  (BO3MOXHO  HCIIOJIb30BaHWE  BUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIA KaJIBIIMS U HATPHUSL C BOJIOM (BO3MOXHO HMCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); KMCCJICIOBAaHUE CBOMCTB KECTKOM BOJBI; MpoOIllecca TOPEHUs
Kemeza B KUCIopoAe (BO3MOKHO HCIOJIb30BAaHUE BHUJIEOMATEPUATIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KajblMs, aJIOMUHUS,
nuHka, xenesa(ll) u xeneza(lll), meau(Il)); HaOGar0IeHHE U OMKMCAHUE MPOIIECCOB
OKpallMBaHMS IUJIJAMCHHM HWOHAMU HaTpusi, Kaiusl U Kaiublus (BO3MOXHO
WCIIOJB30BaHUE  BHUJEOMATEpUATIOB); UCCIEAOBaHHE aM(OTEPHBIX  CBOICTB
TUAPOKCHUA aTFOMUHUS U TUIPOKCH/IA [IMHKA; PELICHNUE YKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe « BaxxHenmme MeTaJuibl U UX COCITMHECHUS.

4, XuMHUS M OKPY:KaOUIas cpeaa

Hogble Matepuaibl 1 TexHOJIOTHH. BelecTsa 1 matepuaibl B IIOBCEIHEBHOM
JKW3HU 4YeloBeKka. XWMUS U 3[10pOBbe. be3onacHoe MCnoJib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. llepBas momomis mpu XUMHYECKUX OXOrax Hu
oTpaBiieHUsAX. OCHOBBI KOJIOTUYECKOW IPAMOTHOCTU. XHMHUYECKOE 3arpsi3HECHUE
OKpYyXarollen cpefipl (mpeaenbHas omycTuMas KoHieHTpauus Beuects — [1/1K).
Posnbp xuMuu B pelieHUH YKOJIOTHYECKUX MPOOIIeM.

[IpupoaHble UCTOYHUKH YTIEBOAOPOJIOB (Yyroib, IPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX TIepepabOTKH, UX POJIb B OBITY U MPOMBIIIUICHHOCTH.

XHUMHUYECKUM OSKCIEPUMEHT: H3yUYeHHE OO0paslloB MaTepHalioB (CTEKIIO,
CIJIaBBl METAJIJIOB, TIOJIUMEPHBIC MaTEPHUAIIbI ).

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O ITPEIMETA «XUMMUS1» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



I/I3yquI/Ie XUMHUU B OCHOBHOM IIIKOJIE HalpaBJICHO Ha JOCTHIKCHHC
06y‘IaIOHII/IMI/ICH JJMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IPCAMCTHBIX PE3YJILTATOB
OCBOCHMH y‘{€6HOI‘O nmpcameTa.

JIMYHOCTHBIE PE3YJIBTATDBI
I[laTpuoTHYeckoe BocIUTAHME:

[IEHHOCTHOE€  OTHOIIIEHHE K  OTEYECTBEHHOMY  KYJBTYPHOMY,
HUCTOPUYECKOMY ¥ HAYyYHOMY HACIIEIMIO0, TOHUMAaHNE 3HAYEHUS XUMUUECKON HAyKH
B OKM3HM COBPEMEHHOrO0 OOIIECTBa, CHOCOOHOCTh BIIAJETh JIOCTOBEPHOM
uHopMaIMern O TEepPelOBBIX JOCTIKCHHUSX H  OTKPBITHAX MHPOBOM U
OTEUECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE
MUpa 1 00IIeCTBa;

I'paxknanckoe BocnuTanue

MPEICTABICHUE O COLUAIBHBIX HOPMAaX U MPaBUIIAX MEXIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JeSATEIbHOCTH; TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B MTPOIIECCE ITOM YUeOHOM ACSITEIBbHOCTH; TOTOBHOCTH OIICHUBATH
CBOE MOBEACHUE M TOCTYNKU CBOMX TOBAPUILEH C IMO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMUSI TIOCIIECICTBUM MTOCTYIKOB;

I{eHHOCTH HAYYHOTO MO3HAHUSA

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE U XUMHYECKOU
peakiuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
COCTABJISIIOIIMX OCHOBY [JIi TMOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUDAa;
MIPEICTaBICHUE 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MIPUPO/IBI, B3AUMOCBSI3AX
YEJI0BEKa C PUPOTHOU CPEOH, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HANpPABJICHHBIC HA TOJYyYEHHE HOBBIX
3HAHUK M0 XUMHUH, HEOOXOMUMBIX ISl OOBSICHEHUS HAOIIOAAEMBIX MPOIECCOB H
SIBJICHUM;

no3HaBaTeNbHas, HOOPMAITMOHHAS U YUTATENbCKask KyJlIbTypa, B TOM
YHCJIE HAaBBIKM CAaMOCTOATENbHON paOOThl ¢ y4€OHBIMU TEKCTaMH, CIPABOYHON
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAIIMOHHBIX
TEXHOJIOTHI;

MHTEpeC K 00YYEHHUIO U TIO3HAHUIO, TI0003HATETbHOCTh, TOTOBHOCTD U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOW U  HCCIEI0BATENIbCKOM
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

®opMHUPOBaAHUS KYJbTYPbI 310POBbSA

OCO3HAHUE LIEHHOCTH WU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHHE TOCICICTBUN W
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTh COOJIIOICHHUSI TpaBWJ O€30MacHOCTH TIPU  OOpaIllEeHUUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HH;



TpynoBoe Bocnuranue

MHTEpPEC K MIPAKTUYECKOMY U3yUEHUIO ITpodeccruii U Tpy1a pa3iuuHOro
poJia, yBaKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOM JESATENBHOCTH, B TOM YHUCIIE HA
OCHOBE TPUMEHEHMs] MPEIMETHBIX 3HAHUI IO XUMHHM, OCO3HAHHOIO BbIOOpA
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUU, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCIEeIHON Npo(eCCUOHATIBHON I€ATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH;
TOTOBHOCTD aJalTUPOBATHCS B MPOQPECCUOHANBHOM Cpeie;

JKO0JIOTHYEeCKOe BOCIIUTAHHE

HKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HCTOUYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 310POBOTrO U
Oe3omacHOoro oOpa3a KW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTU COOJIOCHUS
IpaBUJI OE30MIACHOTO MOBEEHUS IIPU paboTe ¢ BELUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, [TOJIy4aeMble MPU U3YYEHUH XUMUH,
JUISL PELIEHMS 3a/1a4, CBSI3aHHBIX C OKPYXKalOLEH MPUPOIHON CPeON, MOBBIILIECHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAaHHE TJI00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOJI0OB XUMUU;

DKOJIOTUYECKOE MBIIUICHHE, YMEHHE pPYKOBOJCTBOBATHCS UM B
ITO3HABATEIbHOM, KOMMYHUKATUBHOM M COIIMAJIbLHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ba3oBble Jiornueckue aeiicTBus

YMEHHUE UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TpU
OCBOCHUU 3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUM (BBIAEISATH HX
XapaKTepHbIC TMPU3HAKH, YCTAHABIMUBATH B3aMMOCBS3b C JIPYTUMU TOHSATHSIMH),
WCITIOJI30BATh TOHITHS 11 OOBSICHEHUS OTJIEIbHBIX (DAaKTOB U SBJICHHI; BRIOMPATH
OCHOBAHMSI M KPUTEPHH JIJIs KIACCU(PUKAIIMA XUMUUECKUX BEIIECTB M XMMHUYECKUX
peakiuii; yCTaHaBIMBATh MPUYWHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMu
U3YYCHUS; CTPOUTDH JIOTHYECKUE PACCYX IACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, IO
aHAJIOTHUH ); JIeJIaTh BHIBOJIBI U 3aKJIIOUCHHS;

yMEHUE TPUMEHSTh B MPOLIeCCe MO3HAHUS MOHATHSA (IIPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia U YpaBHEHHUE
XUMHUYECKOHN peakiuu — MPHU pelieHu: yueOHO-TT0O3HABATEIbHbBIX 33a/1a4; C YYETOM
ATUX MOJICTBHBIX TPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX 00BEKTOB — XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIIUH;
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3y4aeMbIX MPOIECCAX U ABJICHUSX; NMpPEAJiaraTb KpUTEPUH IS
BBISIBJICHUS STUX 3aKOHOMEPHOCTEH W MPOTUBOPEUHI; CAMOCTOSATEIHLHO BHIOUPATH
croco0 pereHus: yaeOHOW 3a7aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HauOoJiee TOAXOMSIIMA € y4ETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KPUTEPUEB);



ba3oBbie uccienoBarelbCcKue 1eiCTBUA

YMEHUE HCIOIb30BaTh IOCTABJIEHHbIE BOMPOCHI B  KayecTBE
WHCTPYMEHTA MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI /1711 (POPMUPOBAHUS TUIIOTE3bI
10 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npUOOpETEHHE OMbITA M0 MJIAHUPOBAHHUIO, OPTAaHU3AIMH U TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOIonaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBENEHHOIO OIbITA, HCCIEIOBAHUS, COCTABIATh OTUET
O MpojeIaHHON paboTe;

Pabora ¢ nunpopmanuei

yMEHUE  BBIOWpaTh,  aAHAJU3UPOBATH W  WHTEPIPETUPOBATH
WH(OPMAITUIO PA3TNIHBIX BUIOB U (HOPM TPEICTABICHHUS, TTOTYIaeMY0 U3 Pa3HBIX
UCTOYHUKOB (HAy4yHO-TIOMYyJSIpHAsl JIATEpaTypa XUMHUYECKOTO COJEp KaHUs,
CIpaBouYHble  TocoOus, pecypchl  WHTepHeTa); KPUTUYECKU  OLICHUBAThH
MPOTUBOPEUYHUBYIO M HEJTOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE TMPUMEHATh Pa3IUYHbIE METOJBI M 3alpPOChl MPU TOUCKE U
orOope wuHGMOpPMAIMU ¢ COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS
BBITIOJIHEHUS Y4Y€OHBIX M T[IO3HABATENIbHBIX 3a7a4  OMNPEACNEHHOTO THIIA;
npuoOpeTeHrue  ombiTa B 00JACTH  HUCIOJIb30BaHUS  MH(OpMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPO aKTUBHOT'O UCITOIb30BAHUS
Pa3JIMYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSATENILHO BBIOUPATh ONTUMAIBHYIO (PopMy
MpPEeACTaBICHNS] HHPOPMALIMK U WIUTIOCTPUPOBATH PELIAEMBbIE 3aa4l HECIOKHBIMU
CXeMaMmHu, luarpaMmmamu, IpyruMu GopMamMu rpa@uky 1 uX KOMOMHALMSIMU;

YMEHUE HCIONb30BaTh U AHAIM3UPOBATH B IMpolecce y4yeOHOU u
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHME OKPYKAIOIIEH NPUPOTHON
Cpelbl;

YHuBepcaJbHble KOMMYHUKATHBHbBIE 1eiiCTBUS

yMEHHUE 3aJaBaTh BOIPOCHI (B XOJ€ AUaiora W/Wid JUCKYCCUM) TIO
CYIIIECTBY 00CYX)aeMOil TeMbI, (HOPMYITUPOBATH CBOU MPEIIIOKEHHS OTHOCUTEIHEHO
BBITIOJTHEHUS MPEITI0KEHHOM 3a/1a4u;

NpUOOpPETEeHUE OMbITa TPE3EHTAIMU PE3YJIbTaTOB  BBITTOJHEHHS
XUMHUYECKOTO IKCIepUMEHTa (J1abopaToOpHOTO OIbITa, JIA0OpaTOpHON PabOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM co CBEPCTHUKAMHU
MO3HABATEJIbHOM W MCCJENOBAaTEIbCKOM  ACSATEIbHOCTH MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3urui (00CyX aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOpPIAUHAITUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U Ip.);

YHuBepcaJbHbIE peryjasiTuBHbIC AeHCTBUS

YMEHHE  CaMOCTOATENIbHO  ONpPEAeNsTh LU  JEATEIbHOCTH,
IJIAaHUPOBATh,  OCYIIECTBIATH, KOHTPOJMUPOBATH W TPH  HEOOXOIUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEILHOCTH, BHIOUPATh Hanbosee 3(h(heKTUBHBIE CTIOCOOBI
perieHusi yueOHbIX M TO3HABaTEIbHBIX 3a/a4, CAMOCTOSITEILHO COCTaBIIATH HIIU



KOPPEKTUPOBATH NPEMIOKEHHBIN aJTOPUTM IEUCTBUI IIPU BBIIIOJIHEHNHN 3aJaHUN C
y4€TOM MOJIY4YEHHUs] HOBBIX 3HAaHMW 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U
peakuMsX; OLEHNBATh COOTBETCTBUE MTOJIyYEHHOTO pe3yibTaTa 3asBJICHHOM L€,

YMEHUE HCIIONb30BaTh U aHAIM3UPOBAaTh KOHTEKCTHI, ITPEAJIaracMple B
YCIIOBHH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI
8 KUIIACC

1)  packpsIBaTh CMBICI OCHOBHBIX XUMHYCCKHX ITOHATHIA: aTOM, MOJICKYJIa,
XUMUYECKUN 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
¥ HEOJHOPO/IHAsS ), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAsI M MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJISI XUMHYECKOTO
AJIIEMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XHUMHUYECKass  peakuus,
KJaccu(ukaiys peakiuii: peakiiui COCIMHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuu
3aMEIICHUs], peaKkluu OOMEHa, HK30- U SHIAOTEPMHYECKHE PEaKIHUU; TEIIOBOU
abdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paanyc aToMa, XMMHYECKasi CBS3b, MOJIAPHAs U HEMOJSpHas KOBAJICHTHAs CBS3b,
WOHHasi CBf3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(IpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

2)  WILIIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYCCKUX MOHATHHA (CM.
. 1) ¥ NpUMEHSTh 3TU MOHATHS IIPU ONMKMCAHUU BEIIECTB U UX MPEBpAICHU;

3)  HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY JUISI COCTABIICHHS (POPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

4)  ompenenaTh  BAJICHTHOCTh AaTOMOB  3JICMEHTOB B  OHMHApHBIX
COCIMHEHUSX; CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX COCAMHECHUSX;
MPUHAJICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHHM 1Mo dopmyram;
BUJI XUMUYECKOU CBSI3M (KOBAJICHTHASA Y MOHHAS) B HEOPTAaHMYECKUX COCIMHECHUSX;

5)  packpeiBath cMmbica [lepuoauueckoro 3akona [I. WM. Menzencesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIIEMEHTOB OT MX NoJioKeHUs B Ileproguueckoil cucreme; 3aKOHOB COXPAHEHHS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa
ABorajipo; ONUCHIBaTh M XapakTepu3oBaTh TabmuuyHyro (opmy Ilepmoanueckoi
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpymnmna)» u «mobounas noarpynna (b-rpynma)», manbie U OONBIIME TEPHUOJIBI;
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIe UMEIOTCs B Tabnuie «lleproauyeckas cuctema
xuMudeckux 3neMeHToB [[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj siapa, oOIlee YHCIIOo
AIIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

6)  kmacCHPUIMPOBATH  XUMHUYCCKHE  DJIEMEHTBI;  HEOPraHWYECKHE
BEILIECTBA; XUMHUUYECKHUE PEAKIUU (T10 YHUCIY U COCTAaBy YYACTBYIOIIUX B pEAKIUHU
BEIIECTB, M0 TETIOBOMY 3D PeKTy);



7)  xapakTepu30BaTh (OIMMCHIBATH) OOIIHE XMMHUISCKHAE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, TIOJATBEpXkAasi ONHCAHHE MPUMEpPAMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

8)  mporHo3WpoBaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa; BOZMOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaAlICHUN B
Pa3IMYHBIX YCIOBUSX;

9)  BBIYMCIATH OTHOCHUTCIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacCChI
BCIIIECTB; MACCOBYIO JOJII0 XMMHYECKOTO 3JIeMeHTa 1Mo (OpMysie COCTUHCHHUS;
MacCOBYIO JIOJII0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO
XAMHUYECKON pEaKIuu;

10) npUMEHATHL OCHOBHBIC OIEpAIlMM MBICIUTCIBLHOW JICITCIbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHUE, 00O0OIIEeHWEe, CHUCTEMATU3AIMIO, KIacCU(pUKAIIHIO,
BBISIBJICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EH — JIJIsl U3YyUCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYyUHbIE METOIbl TO3HAHUS — HaOJI0/ICHHE,
U3MEpEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN);

11) cnemoBaTh MpaBWJIaM IIOJb30BAaHUS XUMHUYCCKOW TOCYIOH U
7a00paTOpHBIM 000pPYAOBaHUEM, a TAK)KE MpaBUiiaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB MO TOJIYYCHHIO U COOUpPAHHMIO Ta3000pa3HbIX BEHIECTB (BOAOpOAA H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHONM MaccoBOM o€t
PacTBOPEHHOIO BEIIECTBA; MNIAHUPOBATH U TPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI
M0 PaclO3HaBAaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIbI) HHAUKATOPOB
(Jtakmyc, dhenondranenH, METUIOPAHXK U JIp.).

9 KUIIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSITHH: XUMHYCCKHUN
JJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTMOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTEIEHb  OKUCIICHUS,
XUMHUYECKasl peakiusi, XUMUYecKas CBs3b, TEIUIOBOM 3((EKT peakiuu, MOJb,
MOJIIpHBIA 00BEM, PacTBOP; INEKTPOJIUTHI, HEANEKTPOJIUTHI, NEKTPOIUTHIECKAS
JUCCOLMAIMS, pEaKlMu MIOHHOTO 0OMEHa, KaTajln3aTop, XUMUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMbIE pEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKkIuy, OKHUCIMUTENIb, BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBIICHHUE,
alioTponus, aM(@OTEpHOCTh, XUMHUYECKas CBI3b (KOBAJIEHTHAas, WOHHA,
MeTaJuInyecKasi), KpUCTaUIMYecKas pemeTka, KOppOo3usi METAJIOB, CILIABHI;
CKOPOCTh XMMHUYECKOW peakuuu, npefenbHo gomyctumast koHueHtpaus (IT1K)
BEILIECTBA;

2)  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUCCKUX MOHSATHH (CM.
. 1) ¥ IpUMEHSATH 3TH MOHATHUSA IIPU ONMCAHUH BEIIECTB U UX NPEBPALLECHUN;

3)  UCHOJIb30BaTh XMMHYECKYHO CHUMBOJIHKY JJISi COCTaBICHUS (OPMYII
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

4)  ompenensTh BAJCHTHOCTh W CTEHCHb OKUCICHHS XHUMHYCCKUX
AJIEMEHTOB B COCAMHEHMSIX PA3JIUYHOIO COCTaBa; INPUHAIEKHOCTH BELIECTB K
onpenenéHHOMY Kjaccy COEIMHEHUH 1o (opMmynaM; BHJI XUMHYECKOH CBS3H



(KOBaJIeHTHAs, MIOHHAs, METAIUINYECKAsi) B HEOPraHUYECKUX COCTUHEHUSX; 3apsij
MOHAa MO XUMHUYECKOM ¢opmyse; XapakTep Cpeibl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIWHEHUI, THUIl KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BEILIECTBA;

5)  packpeiBath cMbici [lepuomnyeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3ivyaTh MOHITHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpynmna (b-rpynmna)», mansie u
OOonpIIME TNEPUOJbl; COOTHOCUTH  O0O3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEPUOANYECKON TabNmuIEe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOlee YHUCIO 3JIEKTPOHOB U
pacrpeielieHue X 0 3JIEKTPOHHBIM CII0SIM); OOBSICHSATH OOIIIME 3aKOHOMEPHOCTHU B
VU3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B Mpe/esiax MajblX IEPUOJIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

6)  kmaccuPUIMPOBATH  XUMHYCCKHE  DJIEMEHTBI;  HECOPraHUYECKHE
BEI[ECTBA; XUMHUUYECKHE peaKIuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEUIECTB, [0 TEMJIOBOMY 3(QeKTy, N0 H3MEHEHMIO CTEIEHEH OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

7)  xapakTepu30BaTh (OMHMCHIBATH) OOIIME U CICHU(PUICCKHE XUMHYCCKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEUIECTB, MOJTBEPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

8)  cocTaBIATh ypaBHEHUS JJICKTPOIUTHUYECKOW JUCCOLMUAIMH KHUCIOT,
HIEJIOYEH U COJIeH; MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKMii MOHHOTO OOMEHa;
YpaBHEHUS peaKIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

9)  packpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS;
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;

11) BBIYMCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MAacChl
BELIECTB; MAcCCOBYIO JIOJII0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIUHEHUS;
MacCOBYIO JOJIF0 BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI O YPABHEHUIO
XAMUYECKON PEAKIINH;

12) cnemoBarTh TmpaBWJIaM —TIOJb30BAaHHS XUMHUYECKOW TOCYIOW U
7a00paTOPHBIM 00OPYAOBaHUEM, a TAK)KE MpaBUJIaM OOpalIEeHUsI C BEUIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBINOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

13) mnpoBOAUTH PpEAKIMH, MOATBEPIKIAIONINE KAaYeCTBCHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA- OpOMUI-, HOIUI-,
KapOoHat-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
MOHbl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTraHUYECKUX BEILIECTB;

14) npUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON MEATEIIbHOCTH —
aHaMM3 ¥ CHUHTE3, CpaBHEHHUE, OOOOIICHWE, CHUCTEMAaTHU3AINIO, BBISBICHHE



NPUYUHHO-CJIEJACTBEHHbIX CBS3€d — JUIsi M3Yy4YeHUsT CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYyUYHbIE METOIbl TO3HAHUS — HaOJII0IEHUE,
U3MEpEHHUE, MOJICTIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ).



