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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEIbHON IMPOTPaMMBbI
OCHOBHOTO 001iero odpazoBanusi, npeacraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Na€T MpEJCTaBICHUE O LEsAX, 00IIeld cTpaTeruu oOydeHwus,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s3aTeNbHOE IPEIMETHOE COAEPIKAHNE, IPEyCMAaTPUBAET PacCIpeieSIEHUE €ro Mo Kiaccam
U CTPYKTYpUpOBaHHE IO pazfeinaM M TeMaM [porpaMMbl 1O XHUMHH, OIPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYyEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa ISl pealn3aiuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpebOBaHMI K pe3ynbTaraM OOyYeHMs] XMMHUM HAa YPOBHE II€JIed M3ydeHUs MpeaMeTra u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENbHON JEATENBHOCTH OOYYaroIIerocs MO OCBOCHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHUEH TPEeJCTaBICHUSI O B3aMMOIIPEBPAIICHUSAX HSHEPTUU M 00 HBOIIOLMU BEIIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealn3allii BO3MOXKHOCTEW I CaMOpa3BUTUS U (HOPMUPOBAHUS
KYJIbTYPhI TIMYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOy4arormxcs, HABBIKOB ux CaMOCTOSATEIIbHOMN y4aeOHOM e TETbHOCTH,
HKCIIEPUMEHTAIIBHBIX U HCCIEOBATEILCKUX YMEHHM, HEOOXOJUMBIX KaK B TMOBCEIHEBHOMN
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TPHUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYET (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B JKOJOTHYECKOE OOpa3oBaHWeE
00yJarommxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHUH XUMHUHU 00€CTICUNBAIOTCS CICIU(PUKON COJEPKaHUS
y4eOHOTO TpenMeTa, KOTOPBIM SIBISETCA MEAarormueckd aJanTUPOBAHHBIM OTPAKCHUEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyYarONMMHUCS CHCTEMBbl TEPBOHAYAIBLHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHUYECKOUN
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja K €€ n3ydenuto. CojepxaHue CKIAIbIBACTCS U3 CUCTEMBbI MOHSITUI O XUMHUYECKOM
AJIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHUM O XUMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— NPEJICTABICHUI 00 3IEKTPOJUTUYECKOMN THUCCOUMALNN BEIIECTB B paCTBOPAX.

Teopernyeckrue 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IMOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIOJTHAA (PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHUU CIOCOOCTBYET (OPMHUPOBAHHUIO TPEIACTABICHUS O
XUMHYECKON COCTAaBISIONIEN HAayYHOU KApTHUHBI MUpa B JIOTMKE €€ CUCTEMHOW MHPHUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO M METOJAM MO3HaHUs B Hayke. M3yueHwue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «Pusnka. 7 Kmacey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MTPAKTUYECKOMN ESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajaya y4yeOHOro NpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (HOPMHUPOBAHWM M Pa3BUTUU I[IO3HABATEIBHBIX YMEHUH U HUX
MPUMEHEHUN B Y4eOHO-NO3HABATEIBbHON U Y4eOHO-UCCIEAOBATEIbCKON JEesATEIbHOCTH,
OCBOEHMH MPABUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMH B TIOBCEIHEBHOM KU3HM.

[Ipu M3ydeHNn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaKHOE 3HAYCHUE
MpUOOpENH TaKKue 1eJd, KaK:

—  (dopMUpOBaHHE  MHTEIUIEKTyaIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBIICHHOCTh OOyYEHMSI Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronmxcs K
CaMOCTOSITEJIbHOM  MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIETEHIIUH ), UMEIOITUX YHUBEPCATbHOE 3HAUCHUE JJIsI Pa3JIMYHBIX BUJIOB JIESITEIHLHOCTH;



— (QopmMupoBanue obmiel yHKIIMOHATIBHON M €CTeCTBEHHO-HAYYHOUW T'PaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OILICHUBATh SIBIICHUS OKPYKAIOLIErOo MHPA, UCIOIb3YS
3HAHWS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPOOIeM
B IIOBCEHEBHOM KU3HU U TPYJIOBOU IEATEIBHOCTH;

— (dopmupoBaHue y OOyYarOMIMXCSI TYMaHHCTHYECKHX OTHOIICHHWH, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOJAHON CPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduUJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHus.

OO61iee yncIo 4acoB, OTBEACHHBIX JJI U3yUYECHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJllen0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XumMuu B KU3HU 4YellOBeKAa. XUMHS B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI U MOJNEKYJIbl. XUMHUYECKHE 3IEMEHTh. CUMBOJIBI XUMUYECKUX DSJIEMEHTOB.
[TpocTeie U cll0XKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomunuectBo BemectBa. Monbs. Moisipras macca. B3auMoCBsI3p KOIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BeEIIECTB. XUMHUYECKHE YypaBHeHUsd. Kriaccupukaiuss XUMUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1adbopaTtopHbIM 000PYI0BaHNEM, U3YUCHUE U OMHCAHUE (PU3NYECKUX CBOMCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHWE M KOHJEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C KHUCJIOTOM)
SBJICHUW, HAOIIOJICHUE | OMNHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (II) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MEIU
(IT), u3yueHue crocoOOB pa3[ENCHUS] CMECE: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpPaHEHMS MacChl, CO3/IJaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunsl. [lpumenenue xucmopoma. CmocoObl TOMYyYEeHHs] KHUCIOpPOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEePMOXMMHYECKUE YpPaBHEHMsS, JK30- U
SHJOTEPMUYECKHE peakiuu. TOIUIMBO: Yroib M METaH. 3arps3HEHHUE BO3AyXa, YCHJICHHE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoja B MHPUPOJIE,
(du3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCcO0bI osrydyeHus. Kuciotel u comnu.

MonsipHbiil 00BEM ra3oB. PacuéTel M0 XUMUYECKUM YPAaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmeHnubsle u
HEHACBHIILIEHHbIE pacTBOpbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BellleCTBa B
pacTtBope. XUMUYECKHE CBOWCTBA BOJIbl. OCHOBaHUA. Pollb paCTBOPOB B IPUPOJIE U B JKU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. @u3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomyueHune
OCHOBAHUM.

Kucnotel. Knaccubukanus kucinor. Homenknatypa kucior. Pusznueckue U
XMMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. HoMenkmarypa cosieil. @u3ndyeckue 1 XMuMHAYECKHE CBOMCTBA conell. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIpEIe/ICHNE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa, HAOIIOIeHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHUus TopeHus (moxapa),
O3HAKOMJIECHHE C 00pa3laMu OKCHIOB U ONHCAHHE HMX CBOKCTB, MOJy4YeHUE, COOMpaHHE,
pacrio3HaBaHWEe M HM3y4YECHUE CBOMCTB BOJOpoJa (FOpEeHHE), B3aUMOJICUCTBHE BOJOpPOJA C
okcusioM meau (I1) (BO3MOXKHO MCTOJIb30BAHUE BUIECOMATEPUATIOB), HAOIIOIEHUE 00pa3IioB
BEIIIECTB KOJUYECTBOM | MOJIIb, MCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEIIECTB C
Pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METalaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HMCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HCCIEAOBAaHUE O0pa3L0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KHCJIOT W IIeJo4Yei, n3ydeHue B3ammopeicTBus okcuma menu (II) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METajUlaM{, PEakKlHil HEeHUTpaau3aluu, MOJy4eHUE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajlyla JAPYrdM W3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BakHe#Ime Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xXumudeckux djaemenros 1. U.
Menpgeneena. Crtpoenne aTOMOB. Xumuueckas CBS3b. OKuCJIUTETbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

IlepBbrie MOMBITKK KiIacCU(DUKAIMK XUMHUYECKUX 23jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHbIC U IIETOYHO3EMEJbHbIE METAILIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. KopoTkonepuoaHass U JiauHHonepuoaHass (popmbl [leproauyeckoit cuCTEMbI



xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonpt m rpynmbsl. OU3NYECKUN CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOJA U IPYMIIbI AIEMEHTA.

Ctpoenue aromoB. CocrtaB aToMHbIX snaep. HM3orombl. Onexktponsl. CTpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepuCTHKa XUMAYECKOTO 3JIEMEHTA II0 €T0 MOJIOKEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUS  paJAuyca  aTOMOB  XMMHUYECKHX  JJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuonnueckoil CHUCTEMBI XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAyKU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak 1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (mOJdsipHass W HENOJISIpHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHud. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
[IMHKA C PACTBOPaMU KUCJOT U LIEJI0YEH, MPOBENECHUE ONBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TOpeHue,  peakiuu  pas3JIoKEeHUs,
COSTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmnzanuss MEXNpEeIMETHBIX CBA3€H MNpH U3YYEHHUHM XUMUA B 8  Kjacce
OCYIIECTBJISICTCSL Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATHM, SIBJISIOIIMXCS CUCTEMHBIMH JIJII OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTecTBEHHO-HAY4YHbIE TMOHSATHSA: HAYYHBIM (PakT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaiM3, CHUHTE3, KiIacCUpUKAIMS, TMEPUOJUYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToOM, 53JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarnoe
COCTOSIHME BELIECTBA, ra3, (U3HMUYECKUE BEIIMYMHBI, €AUHUIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumgpocdepa, MHUHEpasbl, TOPHBIE TOPOJbI, TOJE3HbIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYeCKas peaKIus

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xuMmMuueckux siemeHToB /I .
MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB XHWMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaHs, KAJIbLUS U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM 3IIEMEHTOB B [leproanueckoil cucteMe U CTPOEHHEM MX aTOMOB.



CrpoeHue BewmiecTBa: BUJIbl XWMHUYECKOW CBSI3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUM, T€HETUIECKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKHMX peEaklUid MO pa3IuyHbIM NpHu3HaKaMm (10 YHUCITYy H
COCTaBy YYacTBYIOIIMX B PEaKUMU BELIECTB, MO TeIIoBOMY 3(h(deKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCJICHUS XHMMHYECKHMX DJJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajau3aTopa). DK30- U S3HJI0TEPMUUECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTn XUMHUYECKOi peakiuu. [ToHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [IoHATHE O TOMOTE€HHBIX W TE€TEPOreHHBbIX peakuusx. lloHsTHe o
karaim3e. [loHATHE O XUMHUYECKOM paBHOBeCHMHU. DaKTOpbI, BIUAKOIIME HA CKOPOCTh
XUMHUYECKOUN peaKIM U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKLMU, 3JIEKTPOHHBIM OalaHC OKUCIHMTENbHO-
BOCCTAaHOBUTEIBHOM peakuyu. COCTaBICHUE YPABHEHNUN OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peaxkiuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopuss 2IEKTPOJUTUYECKONM AUCCOLMALMH. JIEKTPOIUTBI W HE3JIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MexaHu3M AMCCOLMALIMK BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKON
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CITA0BIE AJIEKTPOJIUTHI.

Peakunu noHHoro oOMeHa. Y clloBUSsI IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIC HOHHBIE ypaBHEHUS peakuuii. CBOKCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
NpeICTaBICHU 00 ANEKTpOoNUTHYEeCKOW auccouuanui. KaduecTBeHHblE peakluy Ha HOHBI.
[TonsiTre 0 rUapPONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX BEUIECTB —
METaJUIOB M HeMeTalyioB (Tpaduta M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpHs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIIMU OT BO3JACHUCTBUS PaA3JIMYHBIX
(akTOpOB, UCCJIEIOBAHHE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipollecca
JUCCOLIMAIIMKN KUCJIOT, LEI0Yel U coyieid (BO3MOXHO MCIIOJIb30BAaHUE BUAEO MaTEpPHUAIIOB),
MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIUX MPU3HAKU MPOTEKAHUs peaklUidi HOHHOrO oOMeHa
(oOpa3oBanue ocajka, BbIAEICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WIUTIOCTPUPYIOIINX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUMid (TOpeHHe, peakUuu pas3ioKEeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHbIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

Hemeranbl u MX coeIMHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHne U (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEPE XJiopa (B3aMMOJICHCTBUE C METa/UIaMu, HEMETalIaMH,
niesioyamu).  XaopoBoaopold. CoiisiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IIOJIYYEHUE,
npuMmeHenue. JlencTBue XJiopa M XJIOPOBOJAOPOJA HAa OpPraHW3M 4YeJloBeKa. Baxueinmme
XJIOPUJIBI U X HAXO0XJIEHUE B MIPUPO/IE.



OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHnus. CTpoeHue u (pusndeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZa W Cepbl. AJIOTPONHBIE MOJIM(HUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOI, CTpoeHue, GU3NUEeCKUe U XUMHUUYECKHEe CBOMCTBA. OKCHUIBI
Cepbl Kak TMPEACTaBUTENIN KHUCIOTHBIX OKcuAoB. CepHas KucinoTa, (U3HUECKHE U
XUMHUYECKHE CBOWCTBa (00IIME KakK MPEACTaBUTENS Kiacca KHCIOT M CHelu(pUYECKHe).
XVMMHUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJyYEeHHsI CEpHOM
KUCIOTHI. [IpuMenenune cepHoil KUCHOThI. CoJIi CEpHOW KUCTOThI, KAYECTBEHHAS pEaKLIHs Ha
cynbdar-uon. Haxoxenue cepbl U €€ COeUHEHUN B NpHUpoje. XUMUUYECKOE 3arpsi3HEHHE
OKpYXaloIllleld cpeAbl COCAMHEHUSIMHU cepbl (KHCIOTHBIE OKIW, 3arpsi3HEHHE BO3JayXa U
BOJI0EMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6miass xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTEMEeHH OKUCIEHUs. A30T, pacnpocTpaHEHUE B MpHUpoJe, (pusnyeckue u
XUMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MoiydyeHue U npumeHeHue. Cojim aMMOHHMS, UX (U3UYECKUE U
XUMHUYECKUE CBOMCTBa, MpUMeHeHne. KauecTBeHHasl peakuus Ha MOHbl aMMOHHUA. A30THas
KHCJIOTa, €€ MOoJy4YeHue, PU3nvecKkrue U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeaCcTaBUTENs
KJ1acca KUCJoT U crneunduueckue). Mcnoap3oBaHue HUTPATOB U COJIe aMMOHUSI B KaueCTBE
MUHEpaIbHBIX yI0OpeHHil. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXJIHW, 3arps3HEHHE BO31yXa, NouBbl U BOJMOEMOB). Docdop,
ajoTponHble Moaudukanuu (docdopa, (usmueckue M XuUMUUEcKHe cBoiicTBa. OKcup
dbochopa (V) u dpochopnas kuciora, GU3NIECKUE U XUMHYCCKHE CBOMCTBA, MOJyYCHHE.
Hcnonbp3oBanue ¢pocdaToB B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka s1emMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUsI aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MOJAU(DUKAIUH,
pacnpocTpaHeHHe B mpupone, (U3MUECKHMe M XUMHUYECKUEe CBOilcTBa. AjacopOus.
Kpyrosopot yriepoma B mpupone. Okcuuabl yriaepoaa, ux (U3MUECKHEe M XUMHYECKHE
CBOMCTBA, JCMCTBME HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M MPUMEHEHHE. DKOJOTUYECKHE
npoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV), rumore3a rio0albHOTO MOTEIUICHUS
KJIMMaTa, MNapHUKOBBIA 3ddekt. VYronpHas Kuciota U €€ coiau, ux Qusnueckue u
XUMHUYECKHE CBOICTBa, MOJydeHHE W NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
nonbl. lcnonb3oBanue kapOOHATOB B OBbITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX YIiiepoaa
(MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, TJIMLEPUH, YKCycHass kuciota). [IpupoaHbie
MCTOYHUKHU YTJIEBOJIOPOAOB (yroJyib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTKu
(OeH3uH), MX poib B OBITY U MNPOMBIILIEHHOCTU. [loHSATHE O OMONOrMUYECKH BaXKHBIX
BEILIECTBAX: KUpaX, Oenkax, yriieBoJax — M MX pOJIM B KM3HU YesloBeka. MaTtepuanbHoe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA, MOJyYe€HHWE U TPUMECHECHHE.
Coenunenusi kpemHusi B tnpupojse. O6mme npencraBienus o0 oxcuae kpemuus (IV) u
KpeMHHEeBOW Kkuciore. CHIMKaThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIIICEHHOCTH.



Baxxneiiime crpoutenbHble MaTepUalbl: KEpaMHKa, CTEKIJIO, [IEMEHT, OETOH, »KeIe300€TOH.
[IpoGnembr 0e30macHOr0 HMCHOJB30BAHUSI CTPOUTEIBHBIX MAaTepUalIoB B TIOBCEIHEBHOM
KU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJISTHOM  KHCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIUNA Ha XJIOPUA-MOHBI W HAONIOJECHUWE MPU3HAKOB HUX
NPOTEKAaHMs, OMBITHI, OTPAKAIOIIKNE (HU3MUECKUE U XMMUYECKHUE CBOMCTBA T'aJIOTEHOB M UX
COCIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHHE C 00pasiamu
XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepbl U €€ COEIUHEHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HaAONIOJEHUE Tpolecca OOyTIUBaHUS
caxapa MoJ JCHUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTBI, MU3YYECHHE XUMHYECKUX
CBOMCTB pa30aBICHHONW CEPHOW KHUCIIOTHI, MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJb(aT-
MOH M HaOJIoJIeHHe MPU3HaKa €€ MPOTEeKaHus, O3HAKOMJICHUE C (U3MYECKUMU CBOMCTBAMHU
azora, ¢ochopa M HUX COCAUHEHUN (BO3MOXKHO UCIIOIb30BaHUE BHUEOMATEPUAIIOB),
oOpa3naMu a30THBIX U (HocPOopHBIX yIO0OpeHUH, MmoayuyeHne, cCoOOupanue, pacno3HaBaHue U
W3y4YCHUE CBOMCTB aMMHMAaKa, MPOBEJACHHWE KAYECTBEHHBIX PEAKUM HA HOH AMMOHHS U
dbocdar-uoH U U3yyeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBHUE KOHIICHTPUPOBAHHOMN
a30THOM KHCIOTBI C MebI0 (BO3MOXXHO HCIOJIB30BAHUE BUCOMATEPUATIOB), U3YUYCHHE
MOJENIed KPHUCTAIUIMYECKUX PEIIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MpoLECCOM aJIcOPOLIMHM PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
MPOTHUBOTa3a, MOJy4YeHHe, cOOMpaHue, pacro3HaBaHHWE M W3YUYCHUE CBOWCTB YTJIIECKHUCIIOTO
ra3a, MpOBEJICHWE KauyeCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U HU3Y4YCHUE
MIPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHUE C MPOJYKIUEH CUIMKATHON MPOMBIIUICHHOCTH,
pEelIeHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelme HEMETAIUTbI M UX COCINHEHUS».

MeTajuibl 4 UX COCAMHEHMSI

OO6mrast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM UX
noJioxkeHust B Ilepuoguueckoit cucreMe xumuueckux sneMeHtoB JI. M. MenpaeneeBa u
ctpoeHuss atomoB. CTpoeHue wMeTauioB. Mertaunueckas CBs3b W METAJUIMYECKAs
KPUCTAJUINYECKAs PEMIETKA. DIEKTPOXUMUYECKUIN Pl HAPSOHKEHUH MeTaloB. dusnyeckue
U XMUMHYECKHE CBOWCTBa MeTauioB. OOmue crnocoObl moiayyeHus metamwioB. llonarue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBel (CTajb, YyT'yH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TPOMBIILICHHOCTH.

[I{esrouHbIE METAILIBL: MTOJOKEHUE B [leproandeckoi CUCTEME XUMUYECKHUX DJIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXOXJIeHUE B Impupoae. Dusnyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpusd U Kanus). OKCHUIIBI U TUAPOKCUILI HATPUS U
Kanus. [I[puMeHeHue 1meI0YHbIX METAIUIOB U UX COEMHEHUM.

[IlenoyHO3EMENBbHBIE METAUIBI MarHuii M KallbIMi: MoJIoKeHHe B lleproamueckon
CUCTEME XUMUUYECKUX 3ieMeHTOoB [[. 1. MeHnmeneeBa, CTpO€HUE UX aTOMOB, HAXOXKICHUE B
npupone. Dusznueckue U XUMHUYECKHME CBOMCTBA MarHvss W Kajnplus. Baxuenmmue
COCIMHEHUS KalbIMs (OKCHA, THAPOKCUI, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHEHUS.



AmomuHui: nonoxxenne B llepronnueckon cucreme Xxumuyeckux snemeHTos [l. U.
MeHnpneneeBa, CTPOEHHE aTOMa, HaxOXXICHUE B npupone. PuU3NUECKHE W XUMHUYECKHUE
CBOMCTBa aTtOMUHUS. AMQPOTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuommyeckoid cucreme xumuuyeckux snemeHtoB [I. H.
MeHnneneeBa, CTPOCHHE aTOMa, HaxOXACHUE B npupoge. PuU3nUecKne U XUMHUYECKHE
cBoicTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (II) m xeneza (III), ux cocrtas,
CBONCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3laMyd METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
U3Y4YEHUE PE3YNIHTATOB KOPPO3UH METAILIOB (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
OCOOEHHOCTEM B3aUMOJCMCTBUS OKCHAA KaJlbLHUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOBI, IMpollecca
rOpeHus *keje3a B KUCI0poje (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPUAIIOB), MPU3HAKOB
MPOTEKaHUSI KAUECTBEHHBIX PEAKIMI HA MOHBI: MArHUs, KaJIbLIMS, aIFOMUHUS, [IMHKA, Keje3a
(I1) u xenesza (III), meau (I1), HaOGMrOIEHUE U OMMCAHKUE MPOIECCOB OKpAIIMBAHUS TIJIAMEHU
MOHAMU HATpUs, Kalus U Kajablus (BO3MOXXHO MCHOJB30BAHHE BHEOMATEPHAIIOB),
UCClIeJIOBaHNE aM(OTEPHBIX CBOICTB TUAPOKCHJA AQIIOMUHUA W TUAPOKCHIA LIMHKA,
pELIeHUE 3KCIEPUMEHTANIBHBIX 337a4 110 TeMe « BaxkKHEHIe METAIIbI U UX COSUHEHUS».

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u Marepuansl B INIOBCEAHEBHOW JKM3HM 4elOBeKa. be3omacHoe
MCIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakluii B ObITy. [lepBas moMonib npu XUMHYECKUX
0KOTax U OTPABJICHUSX.

XVMMHUYECKOE  3arps3HEHHE  OKpyXKarouleil  cpeapl  (IpenesibHas — JOIyCTHMAs
KOHIIeHTpalus BemiecTs, aaiee — [[JIK). Posib XxumMuu B perieHnu 3K0J0TMYeCKUX MpoOJIieM.

Xumuueckuit IKCnepumenm:

U3ydyeHue o0paslloB MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXNpenIMETHBIX CBA3€M MNpH M3YYEHHMM XUMUA B 9  Kjacce
OCYUIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IMOHSATHSA: HAYYHBIM (pakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, KiIacCUpUKALMs, NEPUOJUYHOCTb, HAOIIOAEHUE, IKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOeNb, SBJICHHE, MapHUKOBBIA 3(PQEKT, TEXHOJIOTH,
MaTepHuabl.

®duzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUH 3apsll, MPOBOJHUKH, MOJYHNPOBOIHUKH,
TURJIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKAs PEIIETKA, CIUIaBbl, (pU3MUECKHe BETUYMHBI,
€AVHULBI U3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IIAaHETHI, 3BE€3/bl, CONHIE.



buonorus: ¢orocunres, npixanue, 6uocgepa, SIKOCUCTEMA, MUHEPAIbHbBIE YI00pEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

['eorpadus: armocepa, rumpocdepa, MHHEpaNbl, TOPHbIE TOPOJBI, IOJIE3HBIE
HICKOTIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TIPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHHUS
JOCTUTAIOTCST B XOJe OOy4YeHHMs XHMHH B €IWHCTBE Yy4eOHOW U BOCHHUTATEIBHOMN
NEATEIbHOCTY B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHHUCKHUMHU COLMOKYJIBTYPHBIMU H
JlyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSITBIMU B OOIIECTBE NMpaBUJIaMH U HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT MpolleccaM CaMOIIO3HAHUS, CaMOPa3BUTHUS U COIUATU3AINN
o0yyarommxcs.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)KalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMN U paCIIMPEHUE OIbITa AEATCILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTprMoTHYECKOr0 BOCIMTAHUSA:

IICHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY H
HAy4YHOMY HacJIeJIUI0, MOHMMAHMUsl 3HAYCHUS XUMUYECKON HAyKHW B >KU3HU COBPEMEHHOIO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(MOPMAIUEH O MEePEOBBIX JOCTHKEHUIX U
OTKPBITUSIX MUPOBOM M OTE€UECTBEHHON XUMHUHU, 3aNHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS O COLMAJIbHBIX HOPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOIIECHHWH B
KOJUIEKTHBE, = KOMMYHMKATUBHONW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHOMCCIIEI0BATEIBLCKOM, TBOPYECKOW W APYTUX BHUAAX JEATEIBHOCTH, FOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM ACATEIBLHOCTH TPH BBITIOJIHEHUHU YYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBITOJHEHUH XUMHUYECKHX OKCIICPUMEHTOB, CO3JaHUM Yy4YEeOHBIX TIPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHMMAHHIO M B3aWMOIIOMOIIM B TIpoIlecce ITOM ydeOHOMU
NEATEeIbHOCTU, TOTOBHOCTH OIIEHHMBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHMPOBO33PEHUYECKHE TIPEJCTABICHUS O BEHIECTBE M XHMHYECKOM peakinH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIFOIIME OCHOBY JIJIsI
MMOHMMAaHUSl CYIIHOCTH HAy4YHOM KApTUHBI MHUpA, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MPHUPOJIbI, B3aMMOCBA3SX YEJIIOBEKA C MPUPOIHON Cpeaoid, o
POJIM XMMHH B NMMO3HAHUH ATHUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHUBBI, HAINPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOJIUMBIC i OOBSICHEHUS] HAOJIOJAaeMbIX IPOILIECCOB W SIBJICHUH, MO3HABATEIbHOM,
MH(POPMAITMOHHON M YUTATEIBCKOM KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHHOMI



paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATYpPOH, MOCTYIHBIMH TEXHHUUECKUMH
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K O0OYyUYEHUIO U MO3HAHUIO, JIF0OO3HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOW M HCCIEAOBATEIIbCKOM AESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KM3HU, OCO3HAHME MOCJIEJICTBUN U HENPHUATHE BPEIHBIX
NpUBBIUEK (YIOTPEOJIICHHS aJIKOr0Jisl, HAPKOTHUKOB, KypEeHHs), HEOOXOAUMOCTH COOJIIOICHHUS
npaBusl 0€30MaCHOCTH MPHU OOpaIIeHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY W pealbHON
KU3HU;

5) Tpy10BOIr0 BOCIMTAHUSA:

UHTEpPEC K TMPAKTUUYECKOMY H3YYEHHUIO MpoQeccuit M TpyAa pazIuyHOro poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TpPYAOBOW MAESITENbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUSI TPEAMETHBIX 3HAHUN 1O XHMHUHU, OCO3HAHHBIM BBHIOOP HWHIUBUAYAJTIBHOU
TPAEKTOPHUH MPOAOHKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH
K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHEMHOW NpodeccHoHaIbHON
JESTEIPHOCTY M Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJallTUPOBAThCS B
PO EeCCHOHATIBHOM CpeIE;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOIICHHWE K NPHUPOJIe KaK HMCTOYHUKY MXKU3HU Ha
3emJiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHNUE LICHHOCTH 3J0pPOBOTO M Oe30macHoro odpasza
’KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXUYECKOMY
3I0pOBbIO, OCO3HAHHUE LIEHHOCTH COOJIIOICHMSI MTPaBHII O€30MacHOro MOBEAEHUS MpU padoTe
C BEIIECTBAMHU, & TAKKE B CUTYALMIX, YTPOKAOIIMX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJTy4YaeMble MPU MU3YYCHUH XUMUU, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpEAOM, JJIs TOBBILICHHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbI, OCO3HAHMS TJIOOATBHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM U
MyTel UX PEIICHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TTIO3HABATEILHON, KOMMYHUKATUBHOMN U COIIMATIBLHOMN MTPaKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX Pe3yJIbTaTOB BBIJCISAIOT 3HAYUMBIE i1 (DOPMUPOBAHMUS
MHUPOBO33pEHHUs OOIEHAay4YHbIE TOHSATHS (3aKOH, TEOpHUs, NPUHLMI, THUIOTe3a, (axT,
CUCTEMa, MPOLECC, IKCHEPUMEHT M JPYroe.), KOTOpbIe HCIOJIb3YIOTCA B E€CTECTBEHHO-
HAayYHBIX Yy4YEOHBIX MpeaMEeTaX M TO3BOJISIIOT HAa OCHOBE 3HAHWUW M3 ATHUX TMPEIMETOB
dbopMHUpOBaTh MPEACTABICHUE O IIEJIOCTHOM HAYYHOW KapTUHE MHUpa, W YHUBEpPCAIbHBIC
yueOHble JCWCTBUS (TI03HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), KOTOPHIE
o0ecreynBalOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYUIECTBJICHUIO YUeOHOU eI TeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornyeckue 1efcTBUA:



YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOECHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX TMOHATHM (BBIACISATh HX XapaKTepHbIE MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHATHUSIMH), WCIOJIb30BATh TOHATUA IS
OOBSCHEHUS] OTACNIbHBIX (PAKTOB W SIBJIICHWN, BHIOMpPATh OCHOBAHUS M KPUTEPUU JUIS
KJIacCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMUUYECKHUX PEAKIUH, YCTaHABIUBATh TPUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMH HW3YYECHHs, CTPOUTHh JIOTHYECKHE pPacCyXICHUS
(MHAYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIOTUH), IeJaTh BBIBOJIBI M 3aKJIIOUCHUS;

yMEHHUE MPUMEHSTH B MPOIECCe MO3HAHUS TOHITHS (PEeIMETHBIE U METaIllpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XUMHUH, TIPEOOPA30BBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI
JJIEMEHTa), XuMHuYeckas ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEIICHUH
yueOHO-TI03HaBaTEIbHBIX 33/a4, C YYETOM ITHX MOJICIBHBIX IMPEJCTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YyYAEMbIX 00BEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIH, BBIABISTH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

YMEHHE HCHOJIb30BaTh MMOCTABICHHBIE BONPOCHl B KAUECTBE NHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4yeCTBE OCHOBBI Il (DOPMHUPOBAHUSI TUIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJ0OM IPOLECCca, CAMOCTOSITEILHO MPOTHO3UPOBATH
€ro pe3ynbTar, popMyIHpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIMU3UPOBATH U WHTEPHPETUPOBATH MHGOPMAIUIO PA3THUUHBIX
BUJIOB U (OPM TPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsipHAs
aUTEpaTypa XUMHUYECKOTO COJIEp)KaHMsI, CIpaBOYHbBIE TMocobOus, pecypchl HuTepHera),
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MIPUMEHSATH Pa3IM4YHbIE METO/bI U 3alIPOCHI TPU MOUCKE U 0TOOpE MH(pOpMAIUU
1 COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsI BHITTOJTHEHUS YUYEOHBIX U MTO3HABATEIbHBIX
3alady  ONpeAeNEHHOTO THUMA, MPUOOPETeHHE OmNbiTa B 00JACTH  HMCIHOJIB30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIQJIeHuE KYJIbTYpOW aKTUBHOTO
HCIIOJIb30BAHUS PA3JIMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOATENILHO BbIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHuss HHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/a4l HECJIOKHBIMU
CXeMaMu, uarpammamu, IpyrumMu popmamu rpaduky U uX KOMOMHAIIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M HCClIeoBaTEIbCKOM
NeATeNPHOCTH WHOOPMAIIMI0O O BIUSHAW TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:

YMEHHS 3aJaBaTh BOMNPOCHl (B Xoje nuanora U (WiM) AUCKYCCHHM) MO CYIIECTBY
oOcyxmaemMoli Tembl, (OPMYJIUPOBATh CBOW MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHCHUS
NPEIJIOKEHHOM 3aa4u;



YMEHUS TPEACTABIATh TOJYyUYCHHBIE PE3yJbTaThl TO3HABATEIHHON NEATEILHOCTH B
VCTHBIX M THUCHBMEHHBIX TEKCTaxX; JeNaTh NPE3EHTAIMI0 PEe3yJIbTaTOB BBIMIOJHEHUS
XUMHUYECKOTO dKCIepuMeHTa (JIabopaTOpHOro OmbITa, JabopaTOpHOMl pabOThl IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHs Y4EOHOTO COTPYHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIIbHOM
U UCCIIEIOBATENLCKON JEATETbHOCTH MPHU PEHICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE
yuéra OOIIMX HWHTEPECOB M COIJIACOBAaHUS MO3UIUN (0OCYXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbD», KOOPJMHAIMS COBMECTHBIX JIEUCTBHM, ONpenelieHue KPUTEPUEB IO
OIICHKE KaueCTBAa BBIITOJIHEHHON PabOThI U IPYTHUE).

PeryasiTuBHbIE YHHBepPCaJbHbIE YueOHbIE NeCTBUS:

YMEHHE  CaMOCTOSTENbHO  OMNpENeNsATh  LENu  JeATEIbHOCTH, IJIaHHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBATH M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeSATEeIbHOCTh, BBIOMpaTh Haunbojee 3PGEeKTUBHBIC CHOCOOBI peIICHUS YYCOHBIX H
MO3HABATENBHBIX 33]]a4, CAMOCTOSITEIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEITI0KEHHBIN
QITOPUTM JCHCTBUUN TMpPHU BBIIOJIHEHUH 3aJaHUN C YYETOM MOJYYECHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUAX, OLEHUBATH COOTBETCTBHUE TMOIYYECHHOTO
pe3ynbTaTa 3asBICHHON II€JM, YMEHHE HCIONb30BaTh W aHAJW3UPOBATH KOHTEKCTHI,
Mpe/yiaraéMbi€ B YCIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pPE3yabTAaTOB IO OCBOCHHUIO O0S3aTENBHOTO COACPIKAHMA,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboyelt MporpaMMoi, BBIACISIOT: OCBOCHHBIE
OoOy4JaronMMUCsl Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUM, crenuduueckue s
MpEeAMETHON 00JaCTH «XUMHUS, BUIBI ACATEIBHOCTU MO MOJYYSHUIO HOBOTO 3HAHUS, €TO0
WHTEpIpETalny, MPeoOpa3OBaHUI0 W TMPUMEHCHHUIO B PAa3UYHBIX YYEOHBIX M HOBBIX
CUTYaIHsIX.

K xoniy o6yuenusi B 8 kiiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

e PaCKpBIBATh CMBICI OCHOBHBIX XUMUYCCKUX TIOHSITHI: aTOM, MOJICKYJIa, XHMHUYECKUI
AJIIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOTHAS W
HEOJTHOPO/IHASA), BAJICHTHOCTh, OTHOCHTENbHA aTOMHas M MOJIEKYJIsSpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas OIS XUMHUYECKOTO
AJIEeMEHTa B COEIWHEHUU, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIIATEIBHOCTh,  CTENEHb  OKUCJICHHWS,  XHMHYECKas  peakIus,
KJIacCU(UKAIUS pEaKlnid: peakiuyd COCTUHEHUsI, PEaKIMH PA3JI0KCHUS, PEaKInu
3aMEIICHMsI, PEeaKiMi OOMEHa, JK30- M HHAOTCPMUUYECKUE PEAKIUH, TEIIOBOU
addekT peakuu, SAPO aroMa, AICKTPOHHBIN CIIOM aTromMa, aTOMHas OpOHTAalb,
paanyc aToma, XMMHYECKas CBsI3b, MOJIAPHAS M HEMOJISIpHAS KOBAJICHTHAsI CBS3b,
WOHHAs CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas [OJis1 BEIIeCTBa
(TIpolieHTHAsl KOHIIEHTpAIHsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA W TMPUMEHSTH 3TU
TIOHSITUS TIPY OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;



MCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJIC€HUS (POpPMyJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

OIpEAEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHUSAX, CTEIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAMJIC)KHOCTh BELIECTB K
Onpenen€éHHOMY KJlaccy COoeAuHEHU 1o (opMmyiaM, BHJ XUMHUYECKOW CBS3H
(KoBaJIEeHTHAs! ¥ MIOHHAsI) B HEOPTAHUYECKUX COCAMHEHUSX;

packpbiBaTh cMbici [lepuonnyeckoro 3akona Jl. M. MeneneeBa: 1eMOHCTpUPOBATH
IOHMMaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB OT MX
nojoxkeHust B Ilepuoguueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHMs, 3aKOHa ABOTaipo;
OMHUCHIBATh M XapakTepus3oBaTh TabmuuyHyto (opmy Ilepuogudeckoid cUCTEMBI
XUMHUYECKUX AJIEMEHTOB: pa3jnyaTh MOHATHS «rjaBHas noarpynna (A-rpymnma)» u
«moboyHass noxarpymnna (b-rpynma)», manple U O0dbIIME NEPUONBI, COOTHOCHUTH
0003HauYeHusA, KOTOpble UMEIOTCs B Tabiuie «llepuonnyueckas cuctema XUMHUYECKUX
anemeHTOB /l. 1. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsan sApa, OOLIee YHUCIO JIIEKTPOHOB H
pacnpeziesieHue UX MO0 IEKTPOHHBIM CII0sM);

KJacCU(PUIIMPOBATh  XMMHMUYECKHE  DJJIEMEHTbI, HEOpPraHWYEeCKUE  BELIECTBa,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TEMI0BOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWCTBA BEILECTB Pa3IMYHbBIX
KJIACCOB, IIOATBEPKAas ONMCAaHUE [PUMEpPaMU  MOJIEKYJISIPHBIX YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3IMYHBIX YCIOBUSX;
BBIUMCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYKO W MOJISIPHYKO MAacChl BEILECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JI0JIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

MIPUMEHSATH OCHOBHBIE ONEpPALUH MBICIIUTEIBLHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O00O0OIIeHHWEe, CHCTEMAaTH3aIlii0,  KIAacCH(HUKAIMIO,  BBHISBIICHHE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JIJI U3yYEHHsI CBOWCTB BEIIECTB U XMMHYECKUX
peaKklMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HAHUS — HAOJIIOJIEHHE, MU3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEaIbHBIN U MBICICHHBIN);

ClieIoBaTh IMpaBWJIaM T[OJb30BAaHUS XUMHYECKOW TMOCYIOH U J1abopaTOpHBIM
o0opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU 110 BBIMOJHEHUIO JIAOOPAaTOPHBIX XMMHMYECKHUX OINBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOJIOPOJa U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOW MacCOBOW J0JE€d pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBAaTb W  IPOBOJUTH XUMHYECKHME IKCIIEPUMEHTHI IO
Pacno3HaBaHHUIO PACTBOPOB LIEJNIOYEN U KHCIOT ¢ IOMOLIBIO MHIUKATOPOB (JIAKMYC,
(deHondTanienH, METUIOPAHK U IpyTHUE).



K koniy o0y4yenus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl HA 6A30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: XUMHUUYECKUN AJIEMEHT, aTOM,
MOJIEKyJa, WOH, KAaTHOH, AaHHOH, IPOCTOE BEUIECTBO, CJIOXHOE BEUIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKasl peaklus,
XUMHUECKas CBsI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
ANEKTPOIUTBI, HEAJIEKTPOIUTHI, BJIEKTPOIUTUYECKAs NHCCOLMALMSA, pPEaKINU
MOHHOTO OOMEHa, KaTajau3aTtop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIE peaKIMi, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJIEHHUE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKasi CBsA3b (KOBAJIEHTHAs, HWOHHAs, METAJUNINYECKas), KpPUCTAILUIMYECKas
pemeéTKa, KOppO3usl METAIUIOB, CILIABbI, CKOPOCTh XUMUYECKOW PEAaKIUU, IPEIETBbHO
nonycrumas konnentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHN U NPUMEHSATH 3TH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIS COCTaBJIEHHUS (OpMYJd BELIECTB H
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOrO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaCCy COeUMHEHUM 1o ¢hopmysiaMm, BUJ XUMUUECKON CBsA3U (KOBAJICHTHAsI, HOHHAS,
METa/NINYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsij MOHA 10 XUMHYECKOU
dbopmyIe, XxapakTep cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpeiBath  cmbicn  llepuommueckoro 3axkona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAaHUE: OMHUChIBaTh M XapaKTepU30BaTh TaOIMYHYIO
dopmy Ileproguyeckoit CHUCTEMBbl XUMHYECKUX DSJEMEHTOB: pPa3iMyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpymmna)» u «mnodbouynas noarpymmna (b-rpymnma)y», maneie u
00JIbIINE EPUOIbI, COOTHOCUTH 0003HAUYEHHMSI, KOTOPhIE UMEIOTCS B IEPUOANYECKON
Ta0JNMIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps] AApa, 00I1ee YUCIIO AIEKTPOHOB U pACTIPEIEICHUE UX IO
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COEIUWHEHHI B IMpeJiesiax MaJbIX NEPUOJIOB U TJIABHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;

KJacCU(UIMPOBATh  XUMHUYECKHE  JJIEMEHThl, HEOPraHMYeCKHE  BEIleCTBa,
XUMUYECKUE Peaklnu (MO YUCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeIioBOoMy 3(G(dexkTy, N0 H3MEHEHHIO CTENeHEeW OKUCICHHUS XHUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME W CHelU(UUECKHe XMUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPKIAsl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHHUS SJIEKTPOIUTUYECKOW IUCCOLMALMM KHUCIOT, IIEJNIoYed H
COJIEH, TIOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, ypaBHEHUS



peakiuii, TOATBEP)KIAIOUINX CYIIECTBOBAHWE T'€HETHMYECKON CBSA3M  MEXIY
BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYLUIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEaAKIHil;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MOKHOCTU
MPOTEKaHUsI XUMUUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUAX;

BBIUNCIISATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYI0O U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JIOJII0 BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI MO YPAaBHEHUID XUMHUYECKOU
peaxiuy;

coOMrofaTh TMpaBWia TMOJB30BAHUS XUMHUYECKOM TMOCYIOM © J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAKXKe MpaBuja OOpAILEHUS C BEIIECTBAMHU B COOTBETCTBHM C
MHCTPYKLUUSAMHU 10 BBIIOJHEHUIO JAO0OPATOPHBIX XHWMUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIIEKHUCIIOTO ra3a);
MPOBOANTHh PEaKIMM, TMOATBEPKAAIOIINE KA4eCTBEHHBI COCTaB Ppa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUA-, NOAUI-, KapOOHAT-,
docdar-, cuiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KAaTUOHBI AMMOHMS M HOHBI
U3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PacTBOpaX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIC OTEpPAIlUU MBICIUTEIHHON ACSITEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHNE, CHCTEeMATHU3allMI0, BBISBICHUE MPUYUHHO-CIEICTBECHHBIX
CBSI3€M — JUIsl U3Y4YEHHs] CBOMCTB BEIIECTB M XUMUYECKUX PEaKlUi, €CTeCTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOIEHHWE, H3MEPEHHUEe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (PEeabHbI U MBICIICHHBIN).

KPUTEPUU ONEHNUBAHUSA NIPEIMETHBIX PE3YJBTATOB

[Ipu omeHke Y4YeOHBIX JOCTHMIKEHUN YYalIUXCsl MPUMEHSETCS KpHUTepuaibHas

CHCTEMa OLICHUBAHMS 110 MATHOAUTFHOM IKaje (0OTMETKA «1» He CTaBUTCS):

KpuTtepuu ouieHKHM YCTHOIO OTBETa
O1rmMeTKka «5» cTaBUTCS, €CIIN:

OTBET IOJIHBIN U MPABUJIBHBIN HA OCHOBAaHWH W3yYECHHBIX TEOPHH;
MaTeprall U3JI0KEH B JIOTUYECKOM ITOCIIEN0BATEIIbHOCTH, JINTEPATYPHBIM SA3BIKOM;

OTBET CAMOCTOSTEIbHBIN.

OtmeTka «4» CTaBUTCH, €CIIU;

OTBET IOJIHBIN U NMPABWIbHBIA HA CHOBAHUU U3YUYEHHBIX TEOPUH;

MaTepHail U3JIOKEH B ONPEACICHHON JOTMYECKOW IMOCIEA0BATEIbHOCTH, MPU 3TOM
JIOTTYIIIEHBI JBE-TPU HECYIIECTBEHHBIC OIIMOKH, WCIpPABJICHHBIC 1O TPEeOOBAHUIO
YUYUTEA.

OtrmMmeTKka «3» cTaBUTCS, €CIIN:

OTBET IOJIHBIN, HO TIPU ATOM JIOMYIIIEHA CYIIIECTBEHHAs OIINOKA;

WM OTBET HEIOJIHBIM, HECBSI3HBIM.



OTMeTKa «2) CTaBUTCS, €CIIH:

e 1pu OTBETe OOHAPY)KEHO HEMOHUMAaHHE YYallUMCS COJEp)KaHUsA Y4eOHOro
MaTrepuana;

® I JOMYIICHBI CYIIIECTBEHHBIC OIIMOKH, KOTOPhIC yUAIIMICS HE MOXKET UCIIPABUTH
MIPY HABOJSIINUX BOTIPOCAX YIUTEIIS,

e 10O ITPU OTCYTCTBUU OTBETA.

OueHka 3KcNepUMEHTAIbLHBIX YMEHUH

OneHka CTaBUTCS HA OCHOBAaHUHU HAOJIOJIEHUS 32 YUAIIUMUCS B XOJI€ BBIMOTHEHUS
PaKTHYECKON pabOoThl M MUCBMEHHOTO OTYETa 3a PadoTy.
OTrmMeTKka «5» cTaBUTCS, €CIIN:

e paboTa BEHITIOJIHEHA TIOJIHOCTHIO U 0€3 OIMMOOK, ClIeTaHbl MPAaBUWILHBIE HAOIIOICHUS
Y BBIBOJIBI;

® DOKCIEPUMEHT OCYIIECTBIICH IO TUIAHY C yU4E€TOM TpeOOBaHUN TEXHUKU OE30MaCHOCTH
U TIpaBWJI pabOTHI C BEMIECTBAMHU U 000PYAOBaHUEM;

® TIPOSIBJICHBI OPTaHMU3AIMOHHO - TPYAOBBIE YMEHHS, MOIICPKUBAIOTCS YHUCTOTa M
MOPSZ0OK HAa paboueM MECTE, IKOHOMHO UCIOJIb3YIOTCS PEAKTUBBI.

OTMeTKa «4» CTaBUTCS, €CIIH:

e paboTa BBHIMOJHEHA MPABWIBHO, C/IEJIaHbl MPAaBUWIbHBIE HAOIIOIEHUS U BBIBObBI, HO
IIPH 3TOM DKCIIEPUMEHT ITPOBE/ICH HE MTOJTHOCTHIO;

® WM JONYyIICHKl HECYIICCTBEHHbIE OIMMOKKM B pabOoTe C BEMIECTBAMH U
000pyTIOBaHUEM.

OTMeTKa «3» CTaBUTCS, €CIIH:

e paboTa BHITIOJIHEHA MTPaBUJILHO HE MEHEE, YeM HaIoJIOBUHY,

® WU JOMyIIEeHA CYIIECTBEHHAs OIMMOKAa B XOJAC JKCIIEPUMEHTa, B OOBSICHCHUH, B
odopmiieHUU pabOThl, B COOJIIOCHUU MPABUJI TEXHUKHU 0€30MMacHOCTH MpHU padoTe ¢
BEIIIECTBAMU U 000PYI0BaHHUEM, KOTOPAsi UCTIPABIISIETCA M0 TPEOOBAHUIO YUUTEIIS.

OT1MeTKa «2» CTaBHUTCS, €CIIN:

e JlomymIeHBI JiBe (M OoJyiee) CYIIECTBEHHBIC OIMMOKM B XOJAE JKCIIEPUMEHTA, B
o0bsicHeHuu, B odopmiieHun padOThl, B COOJIIOACHUU TPABUI TEXHUKHU
0€30IMaCHOCTH, KOTOphIE YYalllUiCs HE MOXKET HCIPaBUTh JaXKe MO TPEOOBAHUIO
VUHUTEIS,

e paboTa He BHITIOJHEHA, Y YYaIIerocs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHUS.

OueHka yMeHHUil peliaTh pacyeTHbIE 3a1a4U

OTMeTKa «5» CTaBUTCS, €CIIM B JIOTHYECKOM PAaCCyXJICHWHW W PEIICHUH HET
omuOOoK, 3a71a4a pelieHa paliMOHAIBHBIM CIIOCOO0OM;

OTMeTKa «4» CTaBUTCS, €CIM B JIOTHYECKOM PAaCCyXJICHWW W PEIICHUH HET
CYIIIECTBEHHBIX OIMOOK, HO 3a/1aua PEIIeHa HepalnOHAIBHBIM CITIOCOOOM, WIIH JIOMYIIEHO HE
OoJiee IBYX HECYIIECTBEHHBIX OIHUOOK.



Ormerka «3» CTaBUTCA, €CIU B JIOTUYECKOM PACCY’KJIEHUU HET CYIIECTBEHHBIX
OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUYECKUX pacueTax.
OTMeTKa «2» CTAaBUTCA, €CIIM MMEIOTCS CYIIECTBEHHbIE OIIMOKU B JIOTUYECKOM
pacCyXIEHUU U B PELICHUH; OTCYTCTBYET OTBET Ha 3aJlaHHUE.
OuneHka NUCHbMEHHBIX KOHTPOJbHBIX padoT
OTmeTrka «5» CTaBUTCS, €CIM: OTBET MOJHBIM M MPaBUIbHBIM, BO3MOXKHA
HECYIIIECTBEHHAs OLINOKa.
OtrmeTKka «4» CTaBUTCS, €CIU: OTBET HEMOJHBIA WM JOMYLIEHO HE OoJiee ABYX
HECYILIECTBEHHBIX
OIIUOOK.
Otrmerka «3» cTaBUTCS, €clid: paboTa BBHINOJIHEHA HE MEHEE YeM HaIlOJIOBHHY,
JIOTTyII€HA OJTHA CYIIECTBEHHAs OIIMOKA U IIPU 3TOM JBE-TPU HECYIIECTBEHHBIE.
OTMeTKa «2)» CTaBUTCS, €CIU: paboTa BHIMOJHEHA MEHBIIIE, YeM HAIOJIOBUHY WJIU
COJICP>KUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK, JIMOO paboTa HE BBHIMOJIHEHA.
[Ipn oleHKE BBINOJHEHUS NHUCHBMEHHOM KOHTPOJIBHOM paboThl HE0OX0AUMO
YUYUTHIBATh TPpeOOBaHUs €IMHOTO opdorpaduueckoro pexuma.
Ouenka TecToBBIX padoT
TecTsl, cocTosiMe M3 MATH BOIPOCOB MOYKHO HCIIOJIB30BaTh IIOCIE H3Y4YCHUS
Kaxxgoro Marepuaina (ypoka). Tect u3 10—15 BonpocoB ucnonb3yercs 11 NepUoJUIECKOro
KoHTpoust. TecT 3 20—30 BonpocoB HEOOXOAMMO UCIOIB30BATh AJIsi UTOTOBOI'O KOHTPOJISL.
[Ipu oLleHMBaHUYM UCIIOJIB3YETCA CIAEAYIOIIAs IIKaa:
J{nst TecTa U3 msATH BOITPOCOB
® HCT OIIMOOK — OIICHKA «5»;
® OjIHA OITMOKA — OIICHKA «4»;
e JBE OLIMOKH — OLIEHKA «3»;
® TpU OIIUOKU — OILICHKA «2).
Jnst Tecta u3 30 BOmpocoB:
e 25—30 npaBWIbHBIX OTBETOB — OIICHKA «5»;
e 19—24 npaBUIbHBIX OTBETOB — OLIEHKA «4»;
e 12—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

e MeHbIIe 12 npaBUIIBHBIX OTBETOB — OLICHKA «2.

OOPMbBI ATTECTAIIMU/KOHTPOJIA

Bxoasimuii KOHTPOJIb OCYIIECTBISICTCS B Hawaie ydeObnoro roma. llems —
OTIPEIIETNTh UCXOHBIH YPOBEHb 3HAHWN yUYalTUXCs, ONMPEACTUTh (OPMBI M1 METOBI PAOOTHI
¢ yqamumucs. @opma KOHTPOJIS: KOHTPOJIbHAs paboTa.

Texyumuii KOHTPOJIb OCYIICCTBISACTCS TOCIIE HM3y4YEHHUs OTACIBHBIX TEeM, pasjeia
nmporpamMmbl. B mpakThyeckol AESITEIIBHOCTH pPe3yJbTaTUBHOCTh OIICHHBACTCS KAYECTBOM
BBITIOJIHEHUSI TIPAKTUYECKUX pabOT, TOWCKYy W OTOOpYy HEOO0XOJuMOTO MaTepuara.



AHaIM3UPYIOTCS TOJOKUTENbHBIE U OTPHUIATENbHBIE CTOPOHBI PAaOOTHI, KOPPEKTUPYIOTCA
HegocTaTKku. KOHTponb 3HAaHWN OCYIIECTBISIETCS C TMOMOINBIO 3aJaHUil meaarora;
B3aMMOKOHTPOJIS, CaMOKOHTposisi U JjAp. OHM aKTUBU3HUPYIOT, CTHUMYJIUPYIOT paboTy
y4aluxcsi, HO3BOJISIIOT 00Jiee MOJIHO MPOSBIISTh MOMYyYCHHbIE 3HAHUS, YMEHHSI, HABBIKH.

IIpoMe:KyTOUYHBII KOHTPOJIb OCYLIECTBISIETCS B KOHIIE | moyronus yueOHOro roja.
®opma KOHTPOJIS: KOHTPOJIbHAS paboTa.

HToroBblii KOHTPOJIb OCYIIECTBIACTCA B KOHIE yueOHOro roga. dopma KOHTpOIS:
KOHTpPOJIbHAsA padoTa.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne KonuyecTBo yacos
HaumeHoBaHue pa3jiesioB u Oobopynosanue AT JaekTpoHHbIe (HU(pPOBbHIE)
n/n Kounrpoubusie  IlpakTuueckue
TeM IPOrpaMMBbl Bcero «KBanropuym» o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
O3HakoMIJIEHHE C https://myschool.edu.ru/
Xumust — BaxkHas 00J1aCTh . .
nudpoBoii tabopartopueit
€CTECTBO3HAHHUS U
1.1 . 5 0 2 «KBantopuym»
MIPaKTUYECKON JESITEIbHOCTU
(nemoHcTpanus
4esioBeKa
TEXHOJIOTMH U3MEPEHU)
Jlatuuk snekTponpoBoa- | https://myschool.edu.ru/
BemecTtBa 1 xumudeckue
1.2 15 1 1 HOCTH
peakuuu
JlaTuuk TemiepaTypsl
Hroro no pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
21 Bosznyx. Kucnopon. [Tonarue 6 0 | JlaTuuk Temreparypsl https://myschool.edu.ru/
' 00 okcuax Hatawnk pH cpenpt
Hatuuk pH cpensl https://myschool.edu.ru/
Bonopona.Ilonstue o kucnorax
2.2 8 0 1 JlaT4MK 3JIEKTPONPOBO-
U COJISIX
HOCTH
JlaTuuk Temneparypbl https://myschool.edu.ru/
73 Bopna. PactBopsl. [Tonsitie 06 5 1 1 Hatuuk pH cpenbt
' OCHOBAHUSX JlaTuuk 371€KTpOnpoBOA-
HOCTH
JlaTauk 37eKTponpoBoA- | https://myschool.edu.ru/
OcCHOBHBIE KJ1acChl
24 . 11 1 1 HOCTH
HEOPraHMYECKUX COECIUHEHUN
JlaTuuk TemMiepaTypsl
Hroro nmo paszaeny 30



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

Ne KosauyecTBO 4yacoB
HaumeHoBaHue pa3jie/ioB U Oo6opynosanne AT JyiekTpoHHbIE (IU(PPOBBIE)
n/n Konrpoubusie  IIpakTuueckue
TeM MPOrpaMMbl Bcero «KBanTopuym» o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMoB. XUMHYECKAsI

CBHA3b.

OKHCIANTENbHO-BOCCTAHOBHUTEIbLHBIE pPe€aknuu

[Tepuonuueckuii 3aKOH U
[Tepnonnueckas cucrema

Jlatuuk snekTponpoBoA-  https://myschool.edu.ru/
HOCTH

3.1 7 0 0
XUMHYECKUX djemMeHToB /I, M.
MenpeneeBa. CTpoeHue aroma
XuUMHYECKast CBA3b. JlaT4umk TemMiepaTypbl https://myschool.edu.ru/
3.2 OxkucnuTenpHo- 8 1 0
BOCCTaHOBUTENIbHBIC PEAKIINU
Hroro no pasneny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 -

1O ITPOI'PAMME



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
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9 KVIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jiesioB u Oobopynosanue AT JaekTpoHHbIe (HU(pPOBHIE)
KonTpoabubie  IIpakTuueckue
n/n TeM NMPOrpaMMbl Bcero «KBanTopuym» o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
O3HakoMJIeHUE C https://myschool.edu.ru/
[ToBTOpEHME 1 yriyOseHHE nudpoBoii maboparopueit
1.1 3HAHUM OCHOBHBIX Pa3/eiiOB 5 1 0 «KBantopuym»
Kypca 8 kiiacca (memoHcTparus
TEXHOJIOTUU U3MEPEHNUS)
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 Jlatuuk Temiieparypsl https://myschool.edu.ru/
’ XUMUYECKUX PeaKuid
JaTuuk https://myschool.edu.ru/
DIIEKTPOTUTHYECKAS
AIIEKTPONPOBOIHOCTH
1.3 JUCCOIHAIUSA. XUMUYECKUE 8 1 1
JaTuuk TemrepaTypbl
peaklu B pacTBOpax
Haruuk pH cpenbl
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHH
OO01mas xapakTepucTHKa Hatuuk pH cpenbl
2.1 XUMHYECKUX d1eMeHTOB VIIA- 4 0 1 JlaTuuk onTUYeCcKOu https://myschool.edu.ru/
rpynisbl. ['agoreHst MJIOTHOCTHU
OO01mmas xapakTepuCTHKa JlaTank https://myschool.edu.ru/
29 XUMUYECKUX AJ1eMEeHTOB VIA- 6 0 0 AIIEKTPONPOBOIHOCTH
' rpynisbl. Cepa u eé JaTuuk TemrepaTypbl
COCIUHEHUS Hatuuk pH cpenbt
OO0mas XxapakTepucTuKa Jatuuk https://myschool.edu.ru/
)3 XUMHUYECKUX AJIEMEHTOB VA- 7 0 1 AIIEKTPONPOBOIHOCTH
' rpynnbsl. A30T, pocdop u ux Hatuuk pH cpenbl
COEIMHEHUS
24 O61mas XapaKTepuCTHKA 8 1 1 JlaTuuk TeMmeparypel https://myschool.edu.ru/



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
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https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHMe pa3ieiioB U Oo6opynoBanne IT DJleKTpoHHbIe (LM (ppoBbIE)
Kontpoabubie  IlpakTuueckue
n/n TeM NMPOrpaMMbl Bcero «KBanTopuym» o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
XUMHUUYECKUX 3J1eMeHTOB [V A-
IPYIIBL. YTIEPO U KPEMHUN U
UX COCIMHEHUS
Hroro no pazneny 25
Pa3nes 3. MeTanjibl 1 UX COeINHEHUS
31 OGIe CBOICTBA METAILIOB 4 0 0 JlaTyuk TeMIiepaTypbl https://myschool.edu.ru/
JaTuuk https://myschool.edu.ru/
39 Baxneiimme MeTauisl U UX 16 | 5 3IEKTPOIPOBOJHOCTU
' COEIMHEHUS JlaTuuk Temmeparypbl
Hatuuk pH cpenbl
Hroro no pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 PHICCIBA M MATCpHAH B 3 0 0 https://myschool.edu.ru/
JKU3HU YEJI0BEKa
HToro no pazneny 3
PesepBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB 68 4 6
1O MPOI'PAMME



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
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https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensa O.C., Octpoymon U.I'., Cnagkos C.A., AkiroHepHoe 00111eCTBO
«M3narensctBO «IIpocBenienne»

» Xumus, 9 xnacc/ I'abpuensan O.C., OctpoymoB U.I'., CnaakoB C.A., AKnoHEpHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»

1) I'abpuensn O. C., AmyxkoBa A. B. Xumus. Meroanueckoe nocodbue ais yuutens. 8-9 Kiacchl.
M.: Ipoda, 2021.

2) l'abpuensan O. C., Bockoboitnukosa H. I1., SlmmykoBa A. B. HactonpHas kKHUTA yIUTENS.
Xumus. 8 kimacc. M.: [Ipoda, 2019.

3) I'abpuensu O. C., bepéskun I1. H. u np. KontponsHbie u npoBepovHbie pabOThl. XUMUS. 8
kiacc. M.: Ilpoda, 2020.

4) I'abpuensn O. C., CnagkoB C. A. Xumus. Pabouas terpans. M.: [Ipoda, 2022

METOAUYECKUE MATEPHUAJIBI IJIS1 YUYUTEJIA

1) 'a6puensu O. C., AmykoBa A. B. Xumus. Meroauueckoe nocobue s yautens. 8-9 Kiacchl.
M.: Ipoda, 2021.

2) l'abpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yuurtens. Xumus. 9 kinacc. M.: [lpoda,
2020.

3) I'abpuensiu O. C., bepéskun I1. H. u np. KouTponbHbsie u mpoBepoyHbie paboThl. Xumus. 8-9
kiacc. M.: Ilpoda, 2020.

4) T'abpuensa O. C., CnagkoB C. A. Xumus. Pabouas Terpaas. M.: Ipoda, 2022

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET —

https://myschool.edu.ru



https://myschool.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOIIECCA B AT "KBAHTOPUYM"

B nporecce uzydenust XuMuu B 8-9 Kiraccax UCHOJIb3yeTCsl HHHOBALIMOHHOE U 0a30BO€

obopynoBanue T «KBantopuym».

bazoBoe O6ODVIIOB&HI/IC:

Habop nns snexTponun3a AeMOHCTPalMOHHbBIN

[TpuGop /1 OMBITOB MO XUMHUU C IECKTPHUECKUM TOKOM (J1a00paTOpPHBIi)
YcTaHoBKa JJ1s1 IEPETOHKU BEIIECTB

Kommnekt repmometpos (0 — 100 0C; 0 — 360 0C)

Kommext "HartypanbHbie 251eMeHTHI TabMMIbl MeHieneena"

Kommext "HabGop mMonenei kpucTauinueckux pemeTok” (anmMasa, rpadura,
YTJIEKHUCIIOTO ra3a, )eje3a, MarHus, MeJld, TOBapeHHOW COJIH, HO/a, JIbJa WIn
KOHCTPYKTOP JJIsl COCTABJICHUS] MOJIEKYJI)

[Ipubop A1 noydeHus razon

Habop «Oruneonacusie BemiecTBa» (cepa, hochop (kpacHslit), okcun dhochopa(V))
Ha6op «I"anorenupny (aIIOMUHUS XJIOPUA, AMMOHUS XJIOPU, Oapus XJIOpUJI, jKee3a
(IIT) xmopup, kanust KoM, KaIus XJIOPUI, KaTbIUs XJIOPH, TUTHS XJIOPU, MarHUS
xynopua, meau (I11) xmopuna, Hatpus OpoMul, HATpUsl PTOPUI, HATPUS XJIOPHUJ, LIUHKA
XJIOpHU], )

Ha6op "Cynbdatsl, cynbguasl, cyabhuts” (amoMuHus Cyabdar, aMMOHUS CyJbdar,
xenesa (II) cynedun, xxenesa (II) cynsdar, 7-Mu BogHBIN, Kaus cyib@aT, KoOaibTa
(IT) cynsdar, marnus cynbdat, menu (I1)) cynsdar 6e3Bonnsbiii, menu (II) cynbdat
5Tu BOJHBIN, HATPUS Cyabdua, HATPUs Cyab(UT, HATPUS CyIb(daT, HATPUSL
ruapocyibdar, HUKems cynbgar

Ha6op "Aneratsl. Poganuasl. Coenuaenus sxenes3a" (kamus arnerat, kaiaus dpeppo(Il)
rexcanuanu, kanus ¢peppo (1) rekcarmonua, kanus poaganul, HaTpUs alleTar,
CBMHIIA aIeTar)

Hab6op "Kucnopoacoaepskamue opraHundeckue BeniecTna" (aleToH, TIIHICPHH,
JTUATHIIOBBIN 2GUp, CIUPT H-OYTHUIIOBBIN, CIUPT U30AMHIJIOBBIN, CIIUPT U300y THUIIOBBIA,
CIUPT 3TUIIOBBIN, (HeHO, PopManH, STUIIEHTIIUKOIIb, YKCYCHO-3TUIOBBIN 3(uUp)

Ha6op "YrneBogoponsl" (6eH3uH, rekcan, HeTh, TOIYOJI, ITUKIOTECKaH )



e Habop "Kucnotel opranuueckue" (KuCI0Ta aMMHOYKCYCHasl, KUCIO0Ta OeH301Ha,
KHCJIOTA MacJIsiHasi, KUCI0Ta MypaBbUHasA, KHCIIOTA OJIEMHOBAs, KHUCIOTA
NaJbMUTHUHOBAS, KACJIOTA CTEAPUHOBAs, KUCIIOTa YKCYCHAs, KICIIOTA II1aBeJieBast)

e HaGop "YrneBoasl. AMuHBI" (aHUJIWH, aHWIWH CEPHOKUCIIBIN , J[-TTI0KO03a,
METHUJIAMUH
TUAPOXIIOPU]T , CaXxapo3a)

e HaGop "O06pa3iel opraHnyecKux BemecTB" (rekcaxiiopOeH3051, METHIICH XJIOPUCTBIN,
YIIAEPO YETHIPEXXIOPHUCTHIH, XJI0podhopMm)

e HaGop "Marepuaisl (aKTUBUPOBAHHBIN YTOJIb, BA3€JMH, KaJIblUs KapOuI, KaIbIUs
KapOoHat (Mpamop), mapadus)

MuaHoBalmmoHHOE 000PYI0OBAHHUE:

Hudposas nadoparopus mo xumun Releon oOecrieunBaeT npoBeeHUE UCCIEAOBAHUS 110
(YHKIMOHMPOBAHUIO YEJIOBEUECKOr0 Opranusma. Jlaboparopust BKIOYaEeT B ceOsl:
e Jlatuuk pH c nuanasonom usmepenus He yxe yeM ot 0 go 14 pH
e JlaT4WK 3JIEKTPONPOBOJMMOCTH C IMANA30HaMU U3MepeHus He yxe yeM oT 0 1o 200
MKCM; ot 0 10 2000 mxCwm; ot 0 10 20000 MkCMm
e JlaTuuk TEeMIiepaTypsl C JUAa30HOM U3MEPEHUS He yxe ueM oT -20 no +140C

JlaTuuK ONTUYECKOM IJIOTHOCTH 525 HM
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