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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepaibHOM
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprauuzanuix Poccuiickoit deneparmu.

[IporpamMa mo XxumMuu [a€T NpeACTaBICHHE O IENsAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTAHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBAMHU YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEepKaHKe, MPEelyCMaTpPUBAET paclpe/leieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3jesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHBIE
M KaueCTBEHHBIE XapaKTEPUCTHKH COIEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YyYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, TOTUKU yd4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXcsl, ONpeaesisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAK)Ke TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHHI
Ha YpOBHE LeNeld W3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
JEATETLHOCTH 00YUJarOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEP KaHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUN O MaTEpUAIbHOM €AMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (YOPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00anbHBIX MpPOOJEM YCTOHYMBOIO pa3BUTUS 4YEJOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6e301acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xuMuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX  CAaMOCTOSITEJIbHONH  y4eOHOH  NeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKM3HU, TaKk U B
po¢eCCHOHATIBHOM 1EeATENBbHOCTH;

3HAaKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH O0yUaroIInXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOIMYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYCHMH XUMHM O0ECIEuMBaIOTCS creun(UKON coiepKaHus
y4eOHOro npeaMera, KOTOPbIM SBJIAETCS NEeJarorndeckd aJalTHUPOBAHHBIM OTPaKEHUEM
0a30B0i1 HayKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aromyMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTIEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHHsl NMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noxxona kK eé€ m3ydeHuro. ConepkaHue CKIAABIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3T CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUILY IIOCJIECIOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;



— Y4YEHHSI O CTPOCHHUH aToMa U XUMUYECKOHU CBSI3H;

— MpeACTaBICHUH 00 NEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH MOJIYyYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOIO YPOBHS K JApYromy,
BBIMOJIHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
[EHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHuA B Hayke. V3ydueHune xuMuu
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Tpu n3ydeHnn XUMHH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIbHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajaya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNHN K HaAyYHBIM METO/IaM MO3HAHUS MIPU U3yYEHUH BEIIECTB U XMMUUYECKUX PEaKInii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUIJI 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3ydeHHHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (popmHpoBaHUE MHTEIIEKTYaTIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHUA,
(GhOpMUPYIOIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OINbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢popmupoBanue o0mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OTBIT, TONTYYCHHBIE MPU M3IYUYEHUU XHUMHU, NPUMEHATh UX TMpPH pENICHHH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (opmMupoBaHue y 00yJaronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTMYECKH IIeIECOO0PAa3HOro MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBICHHOCTH AaJbHEUIIero o0yueHus..

OO011iee yncIo 4YacoB, OTBEIEHHBIX AJI U3YUYEHHUS XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiser 136 gacos: B 8 kmacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XMMHUM B KH3HU 4Ye€JOBEeKa. XHMHUSA B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemecTB. [lonsTne o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CiocoOb! pa3ieleHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3eMEHTbl. CHUMBOJBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cnoxHbIe BeUecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeulecTB. OTHOCUTENbHAsS aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast
Macca. MaccoBasi 1011 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COeTUHEHUH.

DuU3MYeCKue W XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXPaHEHHSI MACChl BEIECTB. XUMUYeckue ypaBHeHUs. Kinaccudukanms XuMU4ecKux peakiui
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAaKOMCTBO C XHMHYECKOM MOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpateHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHWEM, M3yYEHUE U OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0AeHHE Pu3nUecKuX (TJIaBjIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJTMBAaHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTOM) sIBJICHUH, HAOI0ICHHE
U ONHCAaHWE TMPU3HAKOB TMPOTCKAHMS XUMHUYECKUX peakuuid (pa3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMOJCiicTBHE jxene3a ¢ pactBopoMm comu Mmeaw (II), m3yueHume cmocoOoB
pasfeneHus CMeceil: C TOMOIbI0O MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALMS,
xpomaTtorpadusi, TMpOBENEHHWE OYMCTKA T[OBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoJIeIe MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 31eMEHT U IPOCTOE BEIIECTBO.
Haxosxnenue kuciopoaa B mpupoje, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopuu U
IpoMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTpoIiHas MOAMQPUKAIUS
KHCIIOPO/Ia.

TennoBoir 3(pdekT XUMHUYECKOHW peakluv, TEPMOXHMHYECKHUE YypaBHEHHS, JK30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoga B MPUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHus. KucioTsl u comnu.

MomnsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HackimieHHble u
HEHACBIIICHHBIE PAacTBOpPbI. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BEUIECTBAa B
pactBope. XuMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
IMPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudpukanust OKCHIOB:
coJyieoOpasyrorie (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
oKcuA0B. DU3HUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loirydeHue okCuaoB.



OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuil. PU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa KucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenn:

KauyeCTBEHHOE OIpeiesieHNue CoJIepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHME W W3YYEHHE CBOMCTB KHUCIOpOJa, HAOIIOJEHUE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpallleHUs TOpeHus (moxapa), 0O3HaKOMIIEHUE C
oOpa3iiaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHUE, pAClO3HABaHWE U
M3ydeHUEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUAIOB), HAOIIOJEHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uMccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICCTBHE BOJBl C MeETAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHHE OOPa3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMU,
peakuuii HEeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COECUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanueckass cucrema xumudeckux sjinementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKH KJIACCU(PUKALUKM XUMHUECKUX »dyieMeHToB. [loHsATHE o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJUIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OoTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [ H.
MenneneeBa. KoporkomepuoaHas W JMHHONEpUOaHas ¢opmbl [leproanyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. N. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
Ilepuoanueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIaM U IEPUOJAM.

3nauenue [lepuogmueckoro 3akoHa u Ileproauyeckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHHH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KHUCIOT M IEI0oYel, MPOBEACHUE OIbBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEeHUE, PEaKIIUU Pa3JI0KEeHUs, COSTUHEHHS).



Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 UCIONb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAYYHBIX TMOHSATHHA, TaKk M IOHATHUH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OOme ecTeCTBEHHO--HAyYHbIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usmka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIMbI,
pPaZnOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHI 3apsi, BELIECTBO, Telno, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BeuecTBo M XMMHYECKas peakuus

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BewniecTBa: BHMJbl XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPUCTAUIMYECKOM PEMIETKM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XMUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHEeTHUYecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XMMAYECKHX peakLUi MO Pa3iWYHbIM MpPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTerneHeu
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [[oHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
karanuse. lloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIMIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJICKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBI€HHWE YPAaBHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIyii ¢ UCTIOJIb30BaHUEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHAAMHU XHUMHUYECKOH CBS3H.
Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS MPOTEKaHHUS peakiuii HOHHOTO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEICTaBICHUNA 00 SJICKTPOIUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEakIMHM Ha HOHBIL.
[TonsiTHE O TUIPONHN3E COTEN.

Xumuueckuii IKCnepumenn:

O03HAKOMJICHHE C MOJAEIIAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCJIEIOBAHNE 3aBUCUMOCTHM CKOPOCTM XHMHMYECKOW pPEaKUHUH OT BO3JEHUCTBUS Pa3INYHBIX
(axTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
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OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHHs peakuuil MOHHOro obmeHa (oOpa3zoBaHME
ocajka, BblAelieHue ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (TOpeHue, peakiuu pa3IokKEeHUs, COCAMHEHUS),
pacro3HaBaHMEe HEOPraHMYECKHX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pEeLIeHNE IKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapaktepucTuka TrajoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHne U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETallaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [leficTBre X10pa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKUe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HKAIMKA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYEeCKue CBOMCTBAa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInu,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHus: cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC JTOKIHU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacupoCcTpaHeHHE B Mpupoae, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUS, UX (prU3nUecKre U XUMHUYECKIE CBOMCTBA,
npuMmeHeHrue. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
duznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJied aMMOHHS B KayeCTBE MHHEPaJbHBIX
ynoopenuit. XuMHYECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHble MOAUPUKAIII
doctopa, puznyeckne u xummuueckue cpoiricta. Oxcua docdopa (V) u gochopHas KucioTa,
bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEpaJIbHBIX Y100pCHHIA.

OO6mas xapaktepucThka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHH. YTIepo], alFIOTPONHbIE MOAN(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GpU3NUEecKue ¥ XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, uUX (uU3MYEecKMe M XHMMUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume  kapOoOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe TOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHMSX YIepona
(MeraH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, He(PTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [oHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJax — M HMX pOJM B KU3HH YelOBeKa. MarepuaabHOE E€IHMHCTBO
OpPraHMYECKUX ¥ HEOPTaHNYECKUX COCTUHEHHI.



Kpemuuii, ero ¢usnyeckue U XUMUYECKHE CBONCTBA, MOJyY€HHWE W TPUMEHEHUE.
Coenunenuss kpemHusi B mpupome. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOT0 UCTIOIL30BaHUS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, MPOBEICHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKUe U XUMHUYECKHE CBOMCTBA TaJOre€HOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C O0pa3liaMd XJIOPHAOB (TaJOTreHHUIIOB),
O3HAKOMJICHHE C oOpasinamMu cepbl U €€ COCNMHEHUSAMH (BO3MOXXHO HCIOJL30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yY€HUE XUMHUYECKUX CBOMCTB pa30aBlIeHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cyib(paT-uOH W HaOJoJeHue MpH3HakKa eé
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBaAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIL30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoNly4YeHue, coOWpaHue, pacro3HaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, IPOBEICHUE
KAYeCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U U3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaputa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOLECCOM afCcOpOIMU PAaCTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IMPOTUBOTrasa, MojyuyeHue, cooupaHue, pacro3HaBaHue
U U3yYEHHUE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJICHHE KAYeCTBEHHBIX PEakIuii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4YCHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHME C NPOLyKUUEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelue
HEMETAaJUIbl U UX COCTUHEHUSD.

MeTtajibl M UX COeUHEHUSI

OOmiasi xapakTepUCTHUKAa XHMHUYECKHUX OJJIEMEHTOB — META/JIOB Ha OCHOBAaHUU UX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meramnueckass CBsA3b M METAIMYECKas KpUCTAIUIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psAJ HanpsKeHUH MeTauioB. PU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl morydeHus: MmeTayioB. [loHATHE O KOPPO3UH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: NTONOKEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJeHHE B npupoje. OU3NyYecKue U XUMHUYECKHUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[IlenoyHo3emMeNnbHBIE METAUIBl MarHuii M KajlbLUi: nosokeHwe B Ilepuoanueckoit
cucrteMe XuMudeckux snmeMeHToB JI. M. MeHnneneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOWMCTBA MarHus M Kajiblus. BaxkHelume coeIrMHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme Xumuueckux snemeHtoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B Mpupojae. PuU3nvecKkue 1 XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnomoxenue B Ilepumommueckodr cucrteMe xumuuyeckux osiementoB JI. M.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKCTBA
xkene3a. Okcunpl, rugpokcuasl u comm kenesa (II) m sxemesa (II), mx cocras, cBolcTBa H
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C O0pa3llaMi METalIOB M CIUIaBOB, MX (DM3MYECKHMMH CBONCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMaTEpHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpOIlEcca TOPEHMs Keleza B
KHACIOpoe  (BO3MOXKHO  HCIOJB30BAHHWE  BUICOMATEPHATIOB), IPU3HAKOB  IPOTCKAHMS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LIUHKa, kene3a (II) u sxenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJusl U KalblKs (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyKamolias cpeaa

BemectBa 1 Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3onmacHoe MCHoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomp Mpu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XYMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeeNibHas OMyCTUMAasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAIBI).

Mesicnpedmemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 9 Kilacce OCyIIEeCTBIIAETCS
4yepe3 UCIHOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSTHH,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC MOHSITHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

®usmka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJIAa, OJJICKTPUYECKUN 3apsll, MPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCcTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIIMYECKAss pEMmETKa, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€UHULBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

IIVTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHHs
JOCTUI'alOTCA B XOI€ O6y‘-I€HI/I}I XUMHH B €AUHCTBC y‘lG6HOﬁ U BOCIHTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TPAAULIHUOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U  JIYXOBHO-
HPAaBCTBCHHLIMU ILCHHOCTAMU, IMMPUHATHIMU B 06H_I€CTBG npaBujiaMu U HOpMaMHU MOBCACHUA U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIMN 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA M PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha €&
OCHOBC, B TOM YHCJIC B HaCTH.

1) maTpuoOTHYeCKOro BOCIIUTAHUSA:

LEHHOCTHOI'O OTHOLIEHUA K OT€YECTBEHHOMY KYJILTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B KM3HH COBPEMEHHOro OOIEeCTBa,
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CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpPMAIMEH O MEepeOBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-UCCIIeIOBATEILCKONH, TBOPUECKONM M JAPYrUX BUJAX MACSITEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM NIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B MpoLecce 3TON y4yeOHOH AesTebHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJICHHWE U TIOCTYIIKM CBOMX TOBAPHUIIECH C MO3WUIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY ISt
NOHMMAHUA  CYHIHOCTH HAy4yHOW  KapTHHBl MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3AUMOCBS3IX YEIIOBEKA C MPUPOTHON CPEloil, 0 poyu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIMPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEoOXOoauMBble 11 OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SBJICHUM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMU TEXHUYECKUMH CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHOW M MCCIEAOBATEIHCKON NEATEIBHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKH Ha 3/J0POBBIM 00pa3 JKW3HH, OCO3HAHUE IIOCIEJACTBHI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJEHUS aJIKOrojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) Tpy10BOro BoCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuii U TpyAa pa3IuyHOro poja, yBaXeHHe K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUS
OpPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOp WHIUBUAYATbHOW TPACKTOPUU
MPOJOHKCHHUST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONU NESITCIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATLHOM Cpeie;

6) IK0JI0rM4ecKOro BOCIMTAHUSA:

IKOJIOTHUYECKHU TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TCUXUYECKOMY 30pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUil O€30MacCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOXKAIOIINUX 37OPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, AJIS pEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, VIS ITOBBILICHHS YPOBHS DKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHON U COLIMAJIBHON MPAKTUKE.
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METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHBIX pPe3y/lbTAaTOB BBIIEISIOT 3HAYMMbIE i1 (OPMHPOBAHUSA
MHUPOBO33PEHUS OOILICHAYUHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
IpoIiecC, SKCIEPUMEHT U IPYroe.), KOTOPbIe UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN M3 3THX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHUBHBIC), KOTOpbIe OOecreynBaroT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYIIECTBIECHUIO YU4EOHOU JESTEIbHOCTH.

Ilo3naBaTe/IbHbIE YHMBepPCATbHbIEe yueOHbIe AeiicTBUSA

Ba3oBrble JJornueckue aeiicTBuUA:

YMEHUSl HCMOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TPH OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICA XUMHMYECKMX IOHATUH (BBIAENATH UX XapaKTEepHble IMPU3HAKHU,
yCTaHABJIMBATh B3aUMOCBA3b C JAPYTUMH MOHITHUAMH), UCIOIB30BATh MOHATHUS ISl OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHHWH, BBIOMpAaTb OCHOBaHMS M KPUTEPUM MJIs KJIACCHU(PHUKALUU
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEaKIMii, YCTaHABIMBATh MPUYNHHO-CIICACTBEHHBIC CBA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYKAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), 1€TaTh BBIBOABI U 3aKIIIOYCHHUS;

yYMEHUE NMPUMEHATh B MpOLECCe MO3HAHUA MOHATHS (IPEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMHH, MpPeoOpa3oBHIBATH UIMPOKO
IPUMEHSEMbIE B XUMHM MOJIEJIbHBIE MPEJICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMyna M YpaBHEHHE XMMUYECKOH peakUuu — TpU pPELICHUH Y4eOHO-
NIO3HABATENBHBIX 337a4y, C YYETOM OSTUX MOJENBHBIX NPEACTABICHUN BBIABIATH W
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3YYaeMBIX OOBEKTOB — XMMHUECKUX BEIIECTB H
XMMHYECKHX DPEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUSIX.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

YMEHHUE HCIOJb30BaTh MOCTABJICHHbIE BOIPOCHI B KAayecTBE MHCTPYMEHTA IMO3HAHHUSA, a
TaKKe B KadyecTBE OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3Bl IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

nproOpeTeHNe OmbITa MO IUIAHUPOBAHHIO, OPraHM3allid U IPOBEICHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0aTh 32 XO/I0M MPOLIECcca, CaMOCTOSITEIbHO TPOrHO3UPOBATH €TO
pe3yabTar, (OopMyIMpoBaTh OOOOLIEHHMS M BBIBOJBI 10 pPE3yJIbTaTaM INPOBEAEHHOIO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pabora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO PA3INIHBIX BUOB
U GOpM IIPEICTABICHMS], NOTYYAEMYIO U3 Pa3HbIX HCTOUHUKOB (HAyYHO-NOMYJISpHAsl TUTepaTypa
XUMHUYECKOTO COZCp)KaHUs, CIpPaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3aMPOCHl MPU NMOUCKE U 0TOOpe MHpOopMaLUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOJUMBIX ISl BBIITOJIHEHHS YU€OHBIX U MIO3HABATENIbHBIX 3a/1a4
OTpeNeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOIHH, OBIAJCHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3INYHbBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy THpeAcTaBICHUS
UHPOpPMALMU U WUIIOCTPUPOBATH pEIIaeMble 3a/a4d HECIOXKHBIMU CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALUAMU;

YMEHHE HCMOJIb30BaTh M AHAJIU3UPOBATh B IIpolecce yuyeOHOM M HccienoBaTeabCKON
NesITeIbHOCTH UH(OPMAIIMIO O BIMSIHUYU MPOMBIIUIEHHOCTH, CETILCKOTO X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble y4eOHbIe AeilicTBHA:
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yMEHUsl 3aJaBaThb BOMNPOCHl (B XoJe Aualiora W (WiM) JOUCKYCCHUU) TO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITIOJHEHUS
MIPEVI0KEHHOM 3a/1a4u;
YMEHHUsI IPEACTABIIATh MOJyYEHHBIE PE3YJIbTAaThl TI03HABATEIHHON JESTEIbHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);
yMEHHsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE Yy4éTa
O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3MIUK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJAWHALIUS COBMECTHBIX JIEUCTBUM, ONpeieIeHne KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOW PabOTHI U IpyTHe).
PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe 1eiiCTBHUS:
YMEHHE CAMOCTOATEIBHO ONMPENENSITh LeNU AesTeIbHOCTH, JIaHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  PEIICHWS YYEOHBIX ©  TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJOKEHHBIA AITOPUTM NEHCTBUN TpHU
BBIMOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNYYeHHs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IMTOJIyYEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIlaHUM.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpKaHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHON pabouell mporpaMMoOM, BBIACISIOT: OCBOCHHBIC
o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
npeaMeTHOM obnacTu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAU, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.
K konmy obydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM
® PpAacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJEKYyJa, XUMUYECKUI
QJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
9JIEeMEHTa B COEIUHEHUH, MOJSPHBIH OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCU(PUKAIIHS
peaKkuuii: peakliui COeAMHEHUS, PEaKLUK Pas3NIoKEHUs, PEaKIuy 3aMEeIlEeHUs, PeaKI1
oOMeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIUIOBON 3((EKT peakluu, sApo aToMa,
9JIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTaib, paAuyC aTroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KaTHOH, AHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEHTHAs! KOHLIEHTpAaIKsl) B pacTBOPE;
® WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH W TPUMEHSTH ITH
MOHSITHSI TIPU ONTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBlieHUSI (OpPMYNl BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBath cmblch Ilepuoanueckoro 3akona J[. M. MenzeneeBa: neMOHCTpUpPOBAThH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT HX
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nojoxenus B Ilepuonumyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHA ABOTaJIpo;

ONMKCHIBATh W XapakTepu3oBaTh TaOmuuyHyto Qopmy Ileprogudeckoid CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas moArpynmna (A-rpynma)» u
«moboynass moarpynna (b-rpymma)», mambie U OONbIIME TEPUOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopbele UMeroTcs B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpenienieHue Ux 10 3JEKTPOHHBIM CII05M);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY YYaCTBYIOUIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHWCAaHWE TMpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHbBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEeHTa 1o (popMysie COeTUHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakIlny;

MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEILHON NEATEeIhHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3aINI0, KIacCU(UKAILNIO, BBIABICHHE NPUYHMHHO-
-CIICZICTBEHHBIX CBSI3€ — JJIi M3YYEHUsI CBOWCTB BEUIECTB M XMMHMUYECKUX PEaKIM,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAHUS  —  HAONIOACHME,  HM3MEpEeHHeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH );

CIeIOBaTh IMpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOPHBIM
00OpyIOBaHUEM, a TaKXe MpaBUiIaM OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U cOOMpPaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), NMPUTOTOBJICHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI IO PAcIlO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JIakMyc, peHodTanenH, METUIOpaHK U IPYTHE).

K konmy obydenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHMOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHh OKWCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBS3b, TEIUIOBON A(PPEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKUCIHUTEIh,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHWMHYECKas CBs3b
(koBaJleHTHAsl, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHo J0mycTuMas
koH1eHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSTHS IPH ONMCAHUH BEILIECTB M X MPEBPAICHHUI;

UCIIONIb30BAaTh XHMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;
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ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHHAJIECKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCy COENMHEHUH Mo (QopMmynaMm, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIN4YecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsij HOHA IO XHWMHUYECKOM
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON peMIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHKE: ONHUCHIBATh M XapaKTepu3oBaTh Tabamunyio Gopmy [lepuomndeckoii
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TjaBHas noxarpynmna (A-
rpynna)» u «mnoboyHas mnoxarpymnmna (b-rpynma)», manble W OonblINMe TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMH XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO JIEKTPOHOB U pacCHpeeIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUH B IMpEJENax MajbIX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKHE
peakuuu (MO YUCIYy U COCTaBY YUYaCTBYIOIIMX B PEAKLWU BEIIECTB, MO TEMJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS XUMHUECKUX JJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) O0OmMMEe W cHenuduuecKkue XUMUYECKHE CBOWMCTBA
IIPOCTHIX U CIIOXKHBIX BEIIECTB, TOATBEPK/Asl ONMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLMAIIMU KUCIIOT, IEI0UYe U COJIeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS peaKIHii,
MOATBEPKJAIOIIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOMXKHOCTH
MPOTEKAHUsI XUMUYECKHUX NTPEBPAILCHUN B PAa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (JOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

coOnrofaTh MpaBuja MOJb30BAaHUS XMMHYECKOM mocynoil u  J1abopaTOpHBIM
o0opy/noBaHuEeM, a TakKe IMpaBuia oOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O TOTyYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKLMHU, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3IMYHbBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBHOCTH — AHAIN3 U CUHTE3,
CpaBHEHHE, 0000IleHNEe, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BELIECTB M XMUMHYECKUX PEAKLHMM, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAaHUS — HaONIOJeHHEe, W3MEPEeHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).
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