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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COZEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHUE 110 pa3JesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, OIPEAEISAET KOJIUUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO II0CIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTE 00y4aroIuXcsi, ONPEeIIIeT BO3MOKHOCTU IpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 0O0yUYeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTePHUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (P OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUHU OOECIEUMBAIOTCS CHEU(UKON CoAepKaHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpBOHAYATBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMBbl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOIUT C MPUBJICYEHUEM 3HAHUM M3 paHee U3YYCHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IPU U3YUEHHUH BEIIECTB U XUMUYECKUX peakLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIECTBAMHU B [TOBCEIHEBHOM KU3HHU.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIIEHUH, CIIOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOY4YalOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs I'yMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBiseT 136 yaco: B 8 kiacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoOCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelleCcTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMUYECKUX peaKIi
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHHe (PU3NUECKUX (IUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB INPOTEKAHUS XHMHYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBo. HaxoxkaeHue Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCKUe cBoWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHue NpUPOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJIEIICHUE COICPKaHMsl KUCIOpOoJa B BO3yXe, NOJydeHHe, COOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEM pPAaCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[0OB HEOPraHMYECKUX BEILIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuommueckas cucrema xXumuueckux osnemeHtos J[. H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX suaep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOPEHUE, PEAKIIUH PA3JI0KEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIBbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUNA KPUCTAUIMYECKOM PEIIETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakluil MO pa3iMyHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
IHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON PEaKIMH U MOJIO)KEHNE XUMHUYECKOTO PABHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON JUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS MPOTEKaHUS pEaKIHil MOHHOrO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AMCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHCIOTa, €€ IOJydeHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcnosnb3zoBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(6eH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencraBineHuss o0 okcune kpemuaws (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolmue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COECJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuyeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHHe, CoOOMpaHue, paclio3HaBaHHe
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTranyueckas CBSI3b M METaUIMYecKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUBI HATpUs U Kanus. [Ipumenenne
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHenmme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XUMHUUECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuspl u conu sxkenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajlbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXOTax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmETKA, CIUIAaBbl, (U3UYECKHE BEIHMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IVMIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSI IMPOTPAMMBI IO XMMHUH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMUs
JIOCTUTAIOTCSl B X0/1€ OOy4YeHUs] XUMUU B €IMHCTBE Y4eOHOI M BOCIUTATENIHOMN JESTENbHOCTU B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTAMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIAMH M HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT
IpolLeccaM caMOMO3HaHUs, CAaMOPA3BUTHS U COIIMATN3AINN 00yUatOIUXCsl.

JIMYyHOCTHBIE PE3YyNIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA M pPACHUIMPEHUE ONbITAa JESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTU:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAyYHOMY
HAcJIEUI0, TIOHMMaHUsl 3HAYEHMs] XHUMHUYECKOM HayKh B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHGpOpMAIMel 0 MEepeNoBBIX IJOCTUKEHMSIX M OTKPBITHSIX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOWCTBE MHUpa
1 O0IICCTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIE3HOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPYECKOM M JPYyrUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HOW COBMECTHOM AESITEIbHOCTH IMPH BHINOJHEHUHM Y4YeOHBIX, MO3HABaTENbHBIX 3ajad,
BBITIOJTHEHUM XUMHYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX NPOEKTOB, CTPEMJIEHUS K
B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B Ipolecce 3TOW y4eOHOW NeATeNIbHOCTH, TOTOBHOCTHU
OLIEHMBATh CBOE MOBEJEHUE U MOCTYIIKMA CBOMX TOBAPULIEH C MO3ULMU HPABCTBEHHBIX U MIPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUYECKHUE  MPEACTABICHMS O  BEIIECTBE M XMMHMUYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W COCTaBISIOLIUE OCHOBY JUIS
MOHUMAaHHUS CYIIHOCTH HAayYHOW KapTHUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS MPUPOJBI, B3aUMOCBS3AX 4YEJIOBEKa C MPUPOJHOM CpeloH, O POIM XUMUHU B MO3HAHHUU
9THX 3aKOHOMEPHOCTEM;



[TI03HABATEJIbHBIE MOTHBBI, HAINPAaBJICHHBIE HA I[IOJYYEHHUE HOBBIX 3HAHUW II0 XUMHH,
HeoOXonuMbIe Il OOBSCHEHUS HAOIIONAeMBIX TMPOLECCOB U SBICHUM, TO3HABATEIHHOM,
MH()OPMAIMOHHON M YUTATEIBCKON KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHON pabOTHI ¢
y4eOHBIMH TEKCTaMM, CIPABOYHOM JHUTEpaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

uHTEpeC K OOyYeHHMIO W TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHMIO, MPOEKTHON W MCCIENOBATENbCKON ESITEeIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JIOpPOBBIA 00pa3 JKU3HH, OCO3HAHWE TIOCICICTBHA W HEMPUSATHE BPEIHBIX MPUBBIUCK
(ymoTpeOneHuss aJIkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJCHUS TPaBHII
0€30MacHOCTH NP OOpallleHHH ¢ XMMUYECKUMHU BEIIECTBAMHU B OBITY U pEalIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEPEC K MPAaKTUYECKOMY H3YyUEHHUIO Ipodeccuil U TpyAa pa3iMuHOrO pojia, YBaXEHHUE K
TPYLy U Pe3yJibTaTaM TPYJAOBOH JEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE NIPUMEHEHUS MPEIMETHBIX
3HAHUU MO0 XMMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOIKEHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEIHON POPECCHOHATBHONW NEATSIILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHATBHOM cpe/ie;

6) IKOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHUYECKU IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY >KU3HH Ha 3emie,
OCHOBE €€ CYLIECTBOBAHMS, NOHMMAHUE LIEHHOCTU 3J0pOBOro U 0Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOZCHMS MpaBuil O€30MacHOro MOBeIeHUs Impu paboTe ¢ BellecTBaMH, a TaKkKe B
CUTYALUSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble MPU W3YUCHUU XUMUH, JJI PEHICHUs 3aj1ad,
CBSI3aHHBIX C OKPYXAIOUIEH NPUPOJHOM Cpelor, Uil TOBBIIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHHsI TJIOOATBFHOTO XapakTepa SKOJOTMYECKHX MpOOJIeM U IMyTell WX pelieHus
MIOCPEICTBOM METOJOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
IT0O3HABATEJIbHOW, KOMMYHUKAaTUBHON M COLMAJIbHOMN IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pE3yNbTAaTOB BBIACIAIOT 3HAUYMMBIE A (HOPMHUPOBAHHUS
MHPOBO33PEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOPHs, MPUHIMUI, THMOTEe3a, (PakT, cHUCTeMa,
MIPOLIECC, DKCIIEPUMEHT U JAPYroe.), KOTOPbIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IpeIMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O
[[EJIOCTHOW Hay4YHOW KapTWHE MHpa, U YHHBEpcajbHble y4deOHble AelcTBHs (TIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENTbHOMY TUIAHUPOBAHMIO U OCYIIECTBIICHUIO YU€OHOU JesITeNbHOCTH.

IMo3naBaTeibHBIE YHHBePCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JlornyecKkue AeicTBHA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIUIEHHS] TP OCBOCHUH 3HAHUM: PACKpPbhIBATh
CMBICIT XUMHUYECKUX TOHATHI (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b
C APYTHUMH TIOHSATHUSMH), UCIIOJIB30BATh TOHATHUS JUIsl OOBSICHEHHS OTJEIBHBIX (DAKTOB W SIBIICHUIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiIacCHU(PHUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX



peaxkuui, yCTaHaBlIMBaTh MPUYNHHO-CJIEICTBEHHBIE CBSI3M MEXAY OObEKTaAMHM H3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyXACHHs (MHIYKTHBHBIC, ACAyKTHBHBIC, 10 aHAJIOTHH), AENaTh BBIBOJALI U
3aKJTFOUCHUS,

yMEHHE NPUMEHATHh B Ipoliecce IMO3HAHUS MOHATUS (IIPeIMETHbIE M MeETalpeMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHUHU, MpeoOpa3oBBIBATH LIMPOKO
NPUMEHSEMbIE B XUMHH MOJICJIbHBIE MPEICTABICHUS — XMMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
XuMu4eckas ¢GopMyaa W ypaBHEHHE XUMHUECKOW pEaKUWu — TPU peIeHUuH ydeOHo-
MO3HABATENbHBIX 33/1a4, C YUETOM ATHX MOJIENbHBIX MPEJCTABICHUN BBISBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3Yy4aEMbIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEaKIIHd,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-CIICACTBEHHBIE CBSI3U M MIPOTUBOPEUUS B H3y4aeMbIX
nporeccax U SBICHUSX.

Ba3oBble uccienoBarejabcKue eiicTBUA:

YMEHHE HCMOIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KAueCTBE OCHOBBI JUIsI (HOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBbIX
CYKJICHUH;

MpUOOpeTeHHe OMbITa MO IUIAHUPOBAHHIO, OPraHU3allid W MPOBEICHUI0 YUEHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOII0aTh 3a XOJO0M IMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, QopMynupoBaTh OOOOIIEHHS M BBIBOABI MO pe3yJlbTaTaM IPOBEAEHHOTO OIbITA,
MCCIICIOBAHMSI, COCTABIISATH OTYET O IIPOJICTAHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHATH3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAyYHO-NOMYJSpHAs JUTepaTypa
XHUMHAYECKOTO COJICp)KaHMsI, CIIPAaBOYHbIE TIOCOOUS, pecypchl VHTepHEeTa), KPUTUYECKH OLEHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh pa3IMYHble METOMABI U 3alpPOChl IPHU MOUCKE U O0TOOpe MHbOpMaIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BHIIOJHEHHUS Y4eOHBIX U MO3HABATEJbHBIX 3a]a4
OTIPEeNIeIEHHOTO THIMA, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJaJEHHE KYJIbTypOW aKTHBHOTO WCIIOJIB30BAHHS PAa3IMIHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTHMANbHYIO (OpMy MpeAcTaBIeHUs
uH(pOpMallUd W WLTIOCTPUPOBATh pEIlaeMble 3aJaud HECIOKHBIMH CXeMaMH, JharpaMMaMu,
apyrumu popmamu rpauKu U UX KOMOMHAIUSMU;

YMEHHE WCIIONIb30BaTh W aHATU3UPOBATh B Ipolecce y4eOHOW W HCCIIeN0BATENbCKON
JesITeNbHOCTH UH(OPMAIIHIO O BIMSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIIICTBA M TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAOIIEH NMPUPOTHON Cpebl.

KomMyHHKaTHBHBbIE yHHBepcaJIbHbIe y4eOHbIe 1eliCTBUA:

yMEHUS 3a7[aBaTh BOIPOCHI (B X0/1€ 1Uaiora U (WJIN) AUCKYCCHH) MO CYIIECTBY 00CYKI1aeMOi
TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTENIBHO BBITIOIHEHUS MPeI0KEHHOH 3a/1auH;

YMEHHUSI TIPEJICTABIISITh MOMyUYE€HHBIE pe3yIbTaThl MO3HABATEIHHON JIEATEIHHOCTH B YCTHBIX U
MUCHbMEHHBIX ~ TEKCTax; JeJaTh MPE3CHTAIMI0  PEe3yJbTaTOB  BBIMOJIHEHUS  XHUMHYECKOTO
JKCTepUMEHTa (J7a00paTOpHOTO OMbITa, JTAOOPATOPHOW pabOTHl MO HCCIEIOBAaHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTpYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH I103HABaTEIbHOM M
MCCIIEIOBATEILCKON IEITETFHOCTH TPH PEIICHUH BOSHUKAIOIINX MTPOOJIEM Ha OCHOBE y4€Ta 00X
MHTEPECOB U COTJacoBaHUs MO3ULUN (0OCYXAEHHsS, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI»,



KOOpJMHALMs COBMECTHBIX IE€HUCTBUH, ONIPENEICHUE KPUTEPUEB 10 OLIEHKE Ka4eCTBa BBINIOJIHCHHON
paloThI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHME CaMOCTOSITEJIbHO OINPEACIATh LEIU ACATEIbHOCTH, IUIAHUPOBAaTh, OCYLLECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO AEATENbHOCTb, BEIOUpPATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUsT YUeOHBIX U TO3HABATENLHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
UM KOPPEKTUPOBATh IPEJIOKEHHBIA AITOPUTM JCUCTBUN IIPU BBINOJHEHUU 3aJaHUU C Y4ETOM
[IOJyYeHUsT HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX, OLEHHUBATb
COOTBETCTBUE IIOJYYEHHOIO pe3ysibTaTa 3asBJICHHOM 1€, YMEHHE HCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJbBTATbBI

B cocraBe mnpenMeTHBIX pe3yibTaTOB [0 OCBOEHUIO 005A3aTEILHOTO  COJEpXKaHMS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHO  paboyeil  mporpaMMoi, BBIJENSAIOT: OCBOEHHBIE
00y4aroImuMUCs HayyHbIe 3HAHHSI, YMEHUS U CIIOCOOBI IEHCTBUH, crienu(HIecKue I MPEeIMETHOM
obmactu «XWMHS», BHIBI JCSITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €0 WHTEPIIPETAIH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX U HOBBIX CUTYALUIX.

K koHiy oOyueHus B 8 kJacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

® PacKpbIBaTbh CMBICI OCHOBHBIX XMMHYECKHX IOHATUH: aTOM, MOJIEKYJd, XUMUYECKUI
AJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHas M MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA,
MOJIb, MOJIIpDHAasT Macca, MaccoBas JO0JII XUMHYECKOIO JJIEMEHTAa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OKCUJ, KHCII0TA, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEIILHOCTh, CTEIIEHb
OKHCITICHHS, XUMHUYECKas peaklus, KiIacCH(UKAlUs peaKIHid: peakuu COSAMHEHUS,
peaKIyy pa3iokKeHUs, PeaKluy 3aMeIIeHUs, peakiui 0OMEHa, IK30- U DHIO0TEPMUIECCKHE
peakiuy, TeroBoi 3pGEeKT peakluu, SAPO aToMa, MIEKTPOHHBIN €0 aTroma, aToMHas
opOuTanp, paguyc aromMa, XMMHUYECKas CBS3b, HOJSpHAs U HEMOJIIpHAs KOBaJEHTHas
CBA3b, HWOHHAas CBS3b, WOH, KATHOH, AaHHWOH, pPACTBOpP, MAaccoBas JOJsS BELIECTBA
(TIporIeHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKMX IIOHATUH M TNPUMEHSTh 3TH
ITOHATHUS ITPU ONMCAHUY BELIECTB U UX NPEBPALCHUN;

® JCIIOJI30BATh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (DOPMYJI BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIINI;

® ONpeleNsiTh BaJICHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COEAMHEHMSIX, CTENEHb
OKHCIICHMsSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, INPUHAJIEKHOCTh BEIIECTB K
OINpeNIeIEHHOMY ~ KJaccy COEAMHEHHMH 1o ¢opMmynaM, BHJ XHUMHYECKOH CBA3M
(KOBaJIeHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica llepuonmueckoro 3axkona JI. M. MeHneneeBa: IE€MOHCTPUPOBATH
[TIOHUMAaHHE TEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHMMHMYECKUX DJJIEMEHTOB OT HX
nonoxeHnsa B Ilepuonnmueckod cucTreMe, 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOIaipo;

® ONHUCBHIBATh U XapakTepu3zoBaTh TabmuuHyo Qopmy Ilepuoaudeckoil cucTeMsl
XUMHUYECKHX 3JIEMEHTOB: pa3/IMyaTh IMOHATHS «IJIaBHas mnoArpynmna (A-rpynma)» u
«mobounast moxarpynna (b-rpymma)», Mamsle W OONbLIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHUsl, KOTopble HMeroTcs B Tabmuue «lleproguueckas cuctemMa XUMHUYECKHUX



sneMmentoB [[. M. MenzeneeBa» C YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB
XUMHAYECKHX OJJIEMEHTOB (COCTaB M 3apan sapa, oOlee 4YHUCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0M);

Kiaccu(UuupoBaTh XMMUYECKHUE 3JIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUMX B pEaKLUU BEIIECTB, IO TEIJIOBOMY
spdekry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB Pa3IHMYHBIX
KJIaCCOB,  TMOATBEpKIash  OMNHCAHME  MpPUMEpPaMHU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

MIPOTrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIMUHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYISAPHYIO W MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 1O (OpPMYJe COCIUHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIIUY;

IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEIBHOW IESITEIbHOCTH — aHajJu3 U CHUHTE3,
CpaBHEHHE, 0000IICHHEe, CUCTEMAaTH3AIHMI0, KIACCH(HUKAINIO, BBIABICHUE NPHUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJIs M3YyUEHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIIUH,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIO/IEHUEe, U3MEPEHHEe, MOJICIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

clieoBaTh  IpaBWJIaM  MOJIb30BaHUSA XMMHUYECKOM TMOCYIOoW W JabOpaTopHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBHJIaM OOpamleHHsl C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKUHUSMHU O BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOTYYEHHUIO U
coOupaHui0 ra3oo0pa3HbBIX BelIeCTB (BOIOpOAAa U  KUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OIpeeIéHHOW MacCOBOW JOJIeH pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH U
MIPOBOJAUTh XMMHMYECKHUE OSKCIIEPUMEHTHI I10 pACIO3HABAaHHIO PAcTBOPOB IIEJOoued U
KHCJIOT C TOMOIIBIO0 UHANKATOPOB (JIakMycC, (DeHOIPTATICHH, METUIIOPAHK U APYTHE).

K koH1y oOydeHuss B 9 kJacce IMpeIMETHblE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH Yy OOYUAIOIIMXCS YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHM: XMMHUYECKHUN D3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
3IEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHHS], XUMAYECKAsl pEAKIUsA, XUMUYECKasi CBA3b,
TeroBo 3(PQeKT peakuuu, MOJb, MOJSAPHbIM O00BEM, PpacTBOp, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJIMTHYECKAss JMCCOLMAIUS, peakU MOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIMH,
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHWMHUUYECKasi CBA3b (KOBaJICHTHas,
MOHHAs, MeTaJlIn4ecKas), KpUCTaJUIMYecKas peméTka, KOppOo3us MeETajUIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEaKLUH, IpeAesIbHO qomyctuMas koHenTpanus 1IJIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATHMM W TNPUMEHATH 3TU
MOHSTHSI TIPU OMMCAHUU BEIIECTB ¥ X MPEBPAICHHUI;

UCIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJICHUs (DOPMYJT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUIL;

OIIPEAEIATh BAJIEHTHOCTb U CTENEHb OKUCIIEHHUSI XMMHUECKUX DJIEMEHTOB B COSIMHEHMSIX
pPa3INYHOTO COCTaBa, MIPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUI
mo dopmynaMm, BHUJ XUMHYECKOW CBsi3M (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKas) B



HEOPraHMYECKUX COCTUHEHUSX, 3apsa]l MOHA 0 XUMUYECKOU (hopmyrie, XxapakTep cpeibl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COCAVHEHUH, TUIl KPUCTAUIMYECKOM pPEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona /. 1. MennaeneeBa u 1eMOHCTPUPOBATH €0
MOHMMaHME: OIUCHIBaTh W XapakTepuszoBaTh TaOnmuuHyto (opmy Ilepuonnueckoit
CUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHITUS «TJIaBHAs moArpynna (A-rpymnmna)»
u «mnobouynas noarpynna (b-rpymma)», Mamsle u OonblIMe MNEPUOAbI, COOTHOCUTH
0003HaYeHHs, KOTOPbIE HMEIOTCS B IEPHOAMYECKONW TabnMile, C YHCIOBBIMH
XapaKTepUCTUKAaMU CTPOEHHUS aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
olmiee 4uciIo 3JEKTPOHOB M paclpeliesieHHe UX MO DJEKTPOHHBIM CJO0SIM), OOBSCHATH
o01irie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUHN B Ipeaenax
MaJiblX IIEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJ1acCU(UIUPOBATh XMMUYECKUE DJIEMEHTHI, HEOpPraHMYeCKHE BEIIeCTBAa, XMUMHUYECKUE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUMX B pEaKLUU BEIIECTB, IO TEIJIOBOMY
s exTy, M0 H3MEHEHHUIO CTEIICHEeH OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICIIU(PHUECKUE XUMUYECKHE CBOMCTBA IPOCTHIX
U CIIOXKHBIX BEUIECTB, MOATBEPKAAsl ONUCAHUE NPUMEPAMH MOJIEKYJISAPHBIX U HMOHHBIX
YpaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUii;

COCTaBJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKOM JMCCOLMALMM KHUCIIOT, LIEI0YEHd U COJeH,
MIOJIHBIE U COKpAIlI€HHBIE ypaBHEHUS peaklMii MOHHOTO OOMEHa, YpaBHEHHS peakiui,
MOITBEPKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKON CBSI3U MEXKIY BEIIECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluil;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MIPOTEKAHNS XUMHUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTI0 XUMHMUYECKOTO 3JIEMEHTa MO (OpMYyJe COEIUHEHHUS, MACCOBYIO JIOJIIO BEIIEeCTBA B
pacTBope, NPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUUYECKON PEaKIINH;

coOmogaTh IMpaBWja IOJb30BaHUS  XUMHUYECKOW Tmocylnoll u  1abopaTOpHBIM
o0opyJOBaHHEM, a TakXKe IpaBWja OOpalleHHs C BeleCTBAMHU B COOTBETCTBHM C
MHCTPYKUHUSMHU T10 BBIIOJHEHHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO rasa);

MIPOBOAUTh PEAKIUH, MOJITBEPXKJAIOUINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB:
pacrmo3HaBaThb ONBITHBIM MYTEM XJIOpUI-, OpomMuia-, HoauA-, KapOoHat-, ¢ocdart-,
CHJIMKAT-, CyIb(at-, THAPOKCHI-MOHBI, KATUOHBI aMMOHUS ¥ HOHBI U3yUYEHHBIX METAJUIOB,
IIPUCYTCTBYIOINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHUE, 0000IIeHHE, CUCTEMATHU3AIINIO, BISIBIEHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3el
— JUI1 WU3y4YEHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIMH, eCTECTBEHHO-HayuHbIE
METO/bI TIO3HAHUS — HAOJI0AeHNE, U3MEPEHHE, MOAECTUPOBAHNE, SKCIIEPUMEHT (peabHbIi
Y MBICJICHHBIN ).
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KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB M TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypcsl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast
00JacTh
bu6mmoreka [JOK
€CTECTBO3HAHUSA U
1.1 5 2 https://m.edsoo.ru/7f4183

MPaKTUYECKOU 7c
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BemecTBa u bu6mmoreka [JOK
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Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
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9 KVIACC

a51eMeHTOB VA-
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2.1 4 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
IPYTIIBL. o
T"ajmorensl
O61mmas
XapaKTEePUCTHKA
- bu6nuoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpynnsl. Cepa u eé€ o
COEINHEHNS
O6mmas
XapaKTEPUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

36



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCOUHCHUA

O61mas
XapaKTEPUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 sieMenToB |VA- 8 https://m.edsoo.ru/7f41a6
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