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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBICHA Ha OCHOBE
TpeOoOBaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npencraBieHHbIX B @I'OC 00O, a Taxke Ha ocHOBE (henepanbHOI
paboueil mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIEMIIUU NpPENnoJaBaHus y4eOHOTro mpeaMera
«Xumus» B 00pazoBaTesbHbIX opranuzanusax Poccuiickoit ®denepanum.

[IporpamMa 1O XMMHUHM Ja€T MPEICTABICHHE O WENAX, OOmel cTpaTeruu oOydeHus,
BOCIIUTAaHUS W pa3BUTHS OOY4YaIOMIMXCS CPEACTBAMU Y4YeOHOrOo TNpeAMEeTa, YCTAaHABIWBACT
o0s13aTeNIbHOE IIPEIMETHOE COJEp)KAaHUE, MPelyCMaTpUBaeT paclpe/elieHue ero Mo Kjiaccam U
CTPYKTYpUPOBaHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl 10 XUMUH, ONPeAeseT KOIMUEeCTBEHHbIE
U Ka4yeCTBEHHbIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
M3YYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JTOTUKU y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00y4daromuXxcs, onpeesieT BO3MOKHOCTH MIpeIMeTa JIst
peanuzanuu TpeOOBaHUI K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 0011ero o0pa3oBaHusl, a TakKe TpeOOBaHUI K pe3ysibTaTaM 00yueHUsI XUMHUU
Ha YpOBHE IieJedl M3y4eHHs IMpeAMETa M OCHOBHBIX BHUJOB YyueOHO-IIO3HABaTEJIbHOMN
JEeSTeIbHOCTH 00YYarOIIerocs Mo OCBOCHUIO yYEOHOTO COIepiKaHus.

3HaHHE XUMUH CIIY>)KUT OCHOBOH sl (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIET0Cs, €ro
MPEJCTABICHUN O MaTEPUAIIEHOM E€IHMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT (POpMUpYEMBIE XUMHUEH
IIPEJICTAaBICHMS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOAE, O MYTSIX
pemieHust TI00aNbHBIX MPOOJEM YCTOMUMBOTO pa3BUTUS 4YeNOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIEBON U 3KOIOrHYecKoi 0e30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydenne xumun:

CIOCOOCTBYET pealu3allii BO3MOXKHOCTEM il caMOpa3BUTHS U (HOPMHpPOBAHUS
KYJIBTYpBI IMYHOCTH, €¢ 0011el U (yHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOM  Y4eOHOH  NeSTENbHOCTH, OKCIEPUMEHTAIBHBIX |
WCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX Kak B TIOBCEIHEBHOW JKM3HM, TaK H B
po¢ecCHOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT CO CHEeUM(UKOM HAyyHOrO MBILIUIEHUS, 3aKJIaJbIBa€T OCHOBBI II€IOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM JTArioM B (POPMHUPOBAHUN
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH O0yYarOIINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJOrHMYecKoe oOpa3oBaHHE
o0ydJaromxcs.

JlanHble HampaBieHUs B OOyYEeHMHM XUMHM O00€CledrBaiOTCs cnenu(ukoil conepkaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISIETCS NEeNarornyeckd aJanTHPOBAaHHBIM — OTpPaKEHUEM
0a30BOI HAyKW XMMHH Ha OMPEEICHHOM dTare e¢ pPa3BUTHSI.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroImuMHUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHNA XUMHUH, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEITbHBIX 3HAUMMBIX OHATHH OPraHu4YeCcKOi XUMHH.

CrtpykTypa coaep:KaHHsl MpOrpaMMmbl IO XUMHUHM c(pOpMUpOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e¢ usydeHuro. CoaepkaHUE CKIAAbIBAETCS W3 CHUCTEMbl MOHATUH O XUMHUYECKOM
3JIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUH O XUMHUYECKOW peakiuu. O6e 3TH CUCTEMBbI



CTPYKTYpPHO OpPraHHU30BaHbl 10 IPUHLKIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— IIPEJCTaBIECHUN 00 3JIEKTPOIUTUUECKON IUCCOLMALIMY BELIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKH IIOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IIOCJIEAOBATEIbHO OT OJHOIO YPOBHS K JPYromy,
BBINONHSASL (DYHKIUU OOBSICHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHH CIIOCOOCTBYeT (DOPMHUPOBAHMIO MPEJACTABICHUS O
XUMHUYECKOM COCTaBJISIOIICH HAYyYHOM KAapTUHBI MHpa B JIOTUKE €€ CHCTEMHOM NPHUPOIbL,
LIEHHOCTHOT'O OTHOIIECHUSI K HAYyYHOMY 3HAaHHUIO U METO/IaM M03HaHUA B Hayke. M3yueHue xumun
IIPOUCXOJUT C NMPUBJICUEHUEM 3HAHUHN U3 PAaHEE U3YUYECHHBIX YU€OHBIX IIPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kiace.

[Tpu n3ydeHnn XUMHUU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMUYECKOI HAyKH KaK
00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOHN NIEATEITFHOCTH YEeIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIbTYpbI. 3a/laya y4eOHOrO IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XUMHYECKHX 3HAaHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHUX
MOJIOKEHHUH, JIOCTYIMHBIX O00OOMIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAYKH, B
MPUOOLICHNN K HAYYHBIM METOIaM MMO3HAHUSI IIPH N3YYEHUH BEIIECTB U XUMUYECKUX PEaKIUii, B
dbopMUpOBaHMHM ¥ Pa3BUTUU T[IO3HABATEIBHBIX YMEHHMM W WX TMPUMEHEHMH B Yy4eOHO-
MI03HABATENbHOM U yueOHO-HCCIIe10BaTeNbCKON AeATeNbHOCTH, OCBOCHUH MPaBUII OE€30IaCHOTO
oOpallleHus ¢ BeIeCTBaMHU B IIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHMH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
pUOOpenu Takue 1eH, KaK:

— (hopMupoBaHNE MHTEIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY IHPUHATUIO pEIIEHUHN, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIeHHOCTh OOY4YeHHsS Ha CHCTEMAaTHYeCKOe MpPHUOOLIEHHE OO0yYarolumxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  II03HAHWS,
(hOpMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

— o0ecrnedyeHre YCIOBHM, CIMOCOOCTBYIOIIUMX MNPUOOPETEHHIO OOYYarOIMIMMHUCS OIBITa
pa3HoOOpa3HON JeATeNbHOCTH, MO3HAHUS U CaMOIO3HAHUS, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIS Pa3JINYHBIX BUJIOB AEATEIbHOCTH;

— ¢opmupoBanue o6mer GYHKIIMOHATFHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
qyclie YMEHUM OOBSCHATH M OLICHUBATH SIBJICHUS OKPYXKAIOLIEro MHUpa, MCIONb3yd 3HAHUS U
OTBIT, TOJYYECHHbIE TPU M3YUYEHUU XHUMUU, NPUMEHATh UX TMPH pEHIeHHH MpodieM B
MOBCEHEBHOM JKU3HU U TPYI0BOM JEATEILHOCTH,

— (opMupoBaHUEe y 00y4yarOUMXCAd TYMaHUCTHUECKUX OTHOLIEHHUH, MOHUMAaHUS LIEHHOCTH
XUMHAYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH IIEJIeCOO0pa3HOT0 MOBEACHHS B OBITY U
TPYAOBOM IEATEIBHOCTH B LENIAX COXPAHEHMsI CBOETO 370POBbs M OKpPYXKArOIIEW NPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALIMU K 00Y4EHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npo¢uIa 1 HaNPaBJICHHOCTU JAaJbHEUIIEro 00yUeHHS.



OO1ee 4nCIIO 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2 gaca B Heieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poilb XMMUM B KU3HU Ye€JOBEKa. XHMMHSI B cCUCTeMe Hayk. Tema u
BenlectBa. dusnueckue CBOMCTBAa BelIeCTB. ArperaTHoe cocTosHue BemiecTB. Ilonstue o
MeTo/ax Mo3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3ziesieHus CMeCceu.

ATOMBI U MOJICKYJIBI. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie U croKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJICKYIIsIpHas
Macca. MaccoBas 10J11 XUMHUYECKOT0 3JIEMEHTA B COSAMHEHUH.

KosmmuectBo BemecrBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX €IMHUIL BemlecTBa. PacueTsl mo ¢popMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XUMHYECKUE SIBIICHUA. XHUMHUYECKash peakuus U e¢ TMPU3HAKU. 3aKOH
COXPAaHEHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakinii
(coenrHEeHUsI, pa3I0KEHHSI, 3aMEIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCy0#, MmpaBuiaMu paboThl B Ja0OpaTopuu U MpUEMaMH
oOparieHusi ¢ J1abOpaTOpHBIM OO0OpPYAOBaHUEM, M3YYCHHE M OINHUCAHME (PU3NUECKUX CBOWCTB
00pa3Ii0B HEOPraHUYECKUX BEUIECTB, HaOM0ieHne pu3nuecKuX (TIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTyIKe, KUIIEHHE U KOHJCHCAIUs BOJAbI) U XUMUYECKHUX (TOpEeHUE CBEYH,
MPOKAJIMBAaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTON) SIBIIEHUH, HAOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XUMHYECKHUX peakinui (pa3ioxkeHue caxapa,
B3aMMO/ICHCTBIE CEPHON KHUCIOTHI C XJOPHAOM Oapus, paznoxkenue ruapokcuna menu (II) mpu
HAarpeBaHWH, B3aMMOJEHCTBHE >ene3a ¢ pactBopom comu memu (I1), w3ydenwe croco6oB
paszeneHus CMeceil: C TOMOIIbI MarHuTa, (QUIBTPOBAHHE, BBIMAPUBAHHUE, IUCTUILISAIUA,
xpomarorpadusi, TPOBENECHHE OYUCTKA TIOBAPEHHOW COJIM, HAOJMIOJIEHHEe W  OIMHCAaHUe
pe3yabTaTOB MPOBEJIEHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHuE
MojieTielt MOIeKyn (IapoCTeP>KHEBHIX).

Ba:xHeiinmue npeacraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razo. CocraB Bo3nyxa. Kucimopon — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kuciopoja B npupoze, hpu3nueckue 1 XUMUYECKHE CBOMCTBA (PEaKIMy TOPEHUS).
Oxcunpl. Ilpumenenue xuciopoga. CrocoObl TMONMY4YeHHUS KHCIOpOAa B JIabopaTOpUU H
npoMbIlieHHOCTH. KpyroBopot kuciopona B mpupoje. O30H — autoTporHas MOAUGUKAIIH
KHCIIOpO/Ia.

TermnoBoit 3(h(PeKT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: Yrojib M MeTaH. 3arps3HEHUE BO3AyXa, YCHJICHUE
MapHUKOBOTO d(dekTa, pazpynieHne 030HOBOTO CJIOSI.

Bomopon — »snemMeHT u mpocTtoe BemiecTBO. HaxokneHue Bogopoga B MPUPOJE,
(du3nUecKre 1 XUMUIECKIE CBONCTBA, MPUMEHEHHE, CIIOCOOBI Toay4YeHus. KUCIOThI U comm.



MoutsipHbIii 00BEM Ta30B. PacueéThl MO XUMHUYECKUM YPABHEHUSIM.

®dusnueckue cpoiicTBa BOAbl. Bojma kak pactBopurens. PactBopsl. HacelieHHbIE H
HEHACBIIICHHBIE PacTBOpPbL. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBasl 10yl BEIIECTBa B
pactBope. XuMuueckue cBoiicTBa BoAbl. OcHOBaHMs. Posib pacTBOpOB B NMpUPOAE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE NMPUPOAHBIX BOJ. OXxpaHa U OYUCTKA
MIPUPOJIHBIX BO.

Knaccudukanus nHeopranumveckux coeauHenuil. Oxcuabl. Krnaccudukamusi OKCHIOB:
coneoOpa3ymoiue (OCHOBHBIC, KUCIOTHBIE, aM()OTepHBIC) U HecoleoOpasywmue. HomeHnknatypa
okcu10B. DU3NUECKHE U XUMHYECKHUE CBOMCTBA OKCUIOB. [loydyeHre OKCHUIOB.

OcHoBanus. Krnaccudukanus OCHOBaHHMI: IICIOYM W HEPACTBOPHUMBIE OCHOBAHMUSI.
Howmenknarypa ocHoBanuii. ®PU3MYECKHME M XUMHUYECKUE CBOMCTBa ocHoBaHui. [lomydenue
OCHOBaHMM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kucioT. P akruBHocTu MetaiuioB H. H. bekeroBa. [lonydyenue kucior.

Conu. Homenknatypa cosieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJIEH.

['eneTnyeckas CBsA3b MEXAY KJacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OINpeeNieHne CoJep>KaHusl KUCIOpoia B BO3AyXe, MOIydeHue, cobupaHue,
pacro3HaBaHHE€ M HM3yYEHHE CBOMCTB KHCIOpOJA, HAOJIO/IEHHE B3aUMOJIEHCTBHUS BELIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MpEKpallleHUs TOpeHus (1oxapa), O3HAKOMJIEHUE C
o0Opa3llaMud OKCHJIOB M OINKMCAaHUE MX CBOWCTB, MOJy4yeHHE, cOOMpaHHe, pacro3HaBaHUE U
U3y4deHHEe CBOWCTB Bojopoaa (ropeHue), B3ammojeiicTBue Bomopoaa ¢ okcuaom wmemu (1)
(BO3MOHO HMCIIOJIb30BAaHUE BHJIEOMATEpPHUAIOB), HaOM0IeHHEe 00pa3lloB BEIMIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEM pacTBOPEHHUS BEILIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEICHHON MaccoBOM J0Jiell pPAacTBOPEHHOI'O BEIECTBA,
B3aMMOJICHICTBIE BOABl C MeTalJlaMd (HATpHUeM U KaibliieM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEIOBaHNE OOpPa3ll0B HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIAcCOB,
Ha0Jt0/IeHne U3MEHEHMsI OKPACKM HMHIUKATOPOB B pacTBOpax KHUCJIOT M IIejouei, U3ydeHHe
B3aumozeictBus okcuma memu (ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C METaJUIaMH,
peakuuii HEWTpalu3aluu, I[OJIyYeHHUE HEpPACTBOPUMBIX OCHOBAHHMW, BBITECHEHHE OJHOIO
MeTaJula IPyTuM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeiine
KJIACChl HEOPTaHUYECKUX COEUHEHUI».

Ilepuoauueckuii 3axkoH u Ilepuoanyeckass cucrema xumudeckux sjiementros JI. M.
MenaeneeBa. CTpoeHne aToMOB. XUMHYeCKasi CBSA3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBble TOMBITKK KIacCH(PHUKAIMU XUMHUYECKUX OJIeMEeHTOB. [loHsTHe o rpymnmax
CXOAHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETOUYHO3EMENBHBIE METAIUIBI, TAJOI€Hbl, THEPTHBIE I'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucrema XuUMHUYeCKHX diemMeHtoB [, .
MenneneeBa. Koporkonepuoanas W JUIMHHONEpHoaHas ¢opmbl lleprnoauueckoil CUCTEMBI
xumuyeckux onemeHtoB JI. M. Menpeneesa. Ilepuonbl u rpymnmbl. DU3HMYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JJIEMEHTA.

Ctpoenne artomoB. CoctaB aroMHbIX sifaep. M3orombl. Onektponsl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX 31eMeHTOB lleproauueckoii cucTeMbl



J. N. MengeneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJO0KEHHUIO B
[Tepuonuueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIAM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIS pa3BUTUS HAyKU U npakTuku. [. V1. MenaeneeB — y4eHbII U rpakJaHHH.

XuMH4YecKass  CBf3b. KoBasienTHas (nonsipHas u HEMoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATEIIBHOCTh XUMUUECKHX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipomeccsl
OKHCJIEHUS ¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0paslloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMOJEWUCTBUE THUAPOKCUAA
LMHKA C pacTBOpaMU KUCJIOT U ILEJIOYel, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX HNPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEaKUil (TOPEHHUE, PEAKIIUH PA3JI0KEHNUS, COSTUHEHMUS).

Meoscnpeomemnunie céa3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3e€d IPU M3YYEHMHM XUMHH B 8 KJIacCe OCYLECTBIISIETCS
Yepe3 HCIOIb30BaHME KaK OOIIMX eCTeCTBEHHO--HAYyYHBIX TOHSATHH, Tak H TOHSTHUH,
SIBJISIFOLMXCSL CACTEMHBIMU JIJIs1 OT/IEIIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUS: HAY4YHBIA (aKT, THIOTE3a, TEOopus, 3aKOH,
aHamM3,  CHUHTE3,  KJIACCH(PHKAIMi,  NEPUOTUYHOCTh,  HAOIIO/IEHHE, AKCIIEPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

®u3nka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYNa, OSJEKTPUUECKHUH 3apsij, BEIIeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (PU3NYECKUE BEINYMHBI, €IUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€351, ComHIIE.

buonorus: ¢orocunres, Apixanue, bruochepa.

['eorpadus: armocdepa, rtumpochepa, MUHEpaTbl, TOPHBIE TMOPOJABI, TMOJE3HbIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKkus

Ilepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux dsmemeHToB [l U
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOOB, Kalus, KAIBIUS M MX COCIWHEHUNA B COOTBETCTBUU C
M0JIOXKEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAINIMYECKUX PEIICTOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIMA KPUCTAUIMYECKOW PEHICTKH M BHUJIA XHUMHYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanust XuMHUYIECKUX PEAKIUN MO pa3InYHbIM MpHU3HAKaM (TI0 YHCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY J(P(eKTy, MO H3MEHEHHUIO CTeneHei
OKUCJICHUST XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTanau3aTopa). DK30- H
SHIOTEPMHUYECKHE PEAKIINHU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsiTie O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOreHHBIX M T'eTepOreHHbIX peakiusx. [lonstue o



katanuze. [loHsiTue o xumuyeckoM paBHOBecuu. @DaxkTopbl, BIUAIOIMIME HA CKOPOCTh
XUMHUYECKOH PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUHU, JJICKTPOHHBI OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBIEHHE YPABHEHUM OKHUCIMTEIIbHO--BOCCTAHOBUTEIBHBIX
peaxkuii ¢ UCIONIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DINEKTPOJIUTHI U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBL. MexaHu3M JMCCOIMAllMM BEIIECTB C pPAa3jIMYHBIMU BHJIAMH XHUMHYECKOM CBS3H.
Crenens aucconuanuu. CuiabHbIC U cl1a0ble 3JIEKTPOIUTHIL.

Peakuuu monHoro ooMeHa. YciaoBHsl MPOTEKaHUs peaklMii MOHHOTO OOMEHa, MOJHbIE U
COKpAlICHHbIE MOHHbIE ypaBHEHUs peakuuil. CBoilCTBa KHCIIOT, OCHOBAaHUI M COJEil B cBeTe
NPEJCTaBICHUNA 00 DSJICKTPOJMTHUECKOW nucconuanuu. KayecTBeHHBbIE peakIMM Ha HOHBI.
[TonsiTHE 0 THApONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMIJIEHHE C MOJENISIMH KPUCTAUNIMYECKHX PEIICTOK HEOPraHMYECKUX BEHIECTB —
METa/UIOB M HeMeTauioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB (XJIOpHAAa HATpHUsA),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XUMHUYECKOW pEeaklUUU OT BO3AECUCTBUS PA3IUYHBIX
(hakTOpOB, WCCIIEAOBAHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JAUCCOLUAINH
KHMCIIOT, IIeJo4Yel W cosieil (BO3MOYKHO HCIOJB30BaHUE BHUAEO MAaTEpHaNOB), IPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHHsS peakiuil MOHHOro oOMmeHa (oOpa3oBaHue
ocajka, BblIeNieHHE ra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEAaKUUi (FOpEeHHE, peakluy pasJIoKEHUs, COECIUHEHUs),
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBI0 KAueCTBEHHBIX PEaKIWi Ha WOHBI,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1au.

Hemeranibl 1 MX coeIMHEHUS

OOmiass xapakTepucTHka rajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne MU (pU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMUYecKHEe CBOWCTBA Ha MpUMepe XJopa (B3aUMOJIEHCTBHE C MeETalslaMH, HeMeTallaMH,
menodyamu).  XmopoBogopon. ConisHas KHCIOTa, XUMHYECKHE CBOICTBa, TOTy4YeHUE,
npuMeHenue. JleficTBue xjopa 1 XJI0pOBOJOPO/ia HAa OPraHKU3M YeoBeka. BaxHeime Xiopu/sl
Y WX HAXOXJACHUE B TIPUPOJIC.

OO6mass xapakTepuctuka d1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeNeHH oKuciaeHus. CTpoeHue M (U3NYECKUE CBOMCTBA IMPOCTBHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJIIOTPOIHbIE MOAU(UKAIIMN KUCIOpOAa U cepbl. XMMHYECKHE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3UYECKHe W XHUMHYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENHN KUCIOTHBIX OKcUIoB. CepHas KHCIOTa, (U3MUECKHe U XMMHUYECKHE CBOMCTBA
(obmme kak TMpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHYECKHE pPEaKIlni,
JeKalMe B OCHOBE IPOMBIIIJIEHHOTO Crocoba MOJIydeHUs CepHOM KUCIOThl. [lpuMenenue
cepHOil kucioTel. Conu cepHON KUCIOThI, KaUeCTBEHHAs peakius Ha cyibdar-nod. Haxoxnenue
Cepbl U €€ COCIAMHEHUH B TMpUPOAE. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKaroIIed CpeJbl
COCMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arpsi3HEHHE BO3AyXa M BOJOCMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUSI.

OO0mass xapakTepucTuka dJeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHUCIECHUS. A3OT, paclpocTpaHeHHEe B MpHupoAe, (u3nuecKkue u
XUMHUYecKnue cBoicTBa. KpyroBopor a3zora B mpupojae. AMMHUaK, ero puznyeckne 1 XuMUUIECKHUE
CBOWCTBa, Moy4eHue u npuMeHeHne. Cou aMMOHHUS, UX (PU3UIECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peaklysi Ha MOHbI aMMOHHUA. A30THasi KUCJIOTa, €€ IMOJyYEHUE,



¢usznyeckue M XHMMUYECKHE CBOMCTBa (00mIME KaK MpEeACTaBUTENS Kjacca KHCIOT H
cneunpuyeckue). Vcnonp3oBaHue HHUTPATOB M COJICH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIICH CpPellbl COSAMHEHHMSIMEA a30Ta (KUCIOTHBIC
JOXKM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOJOEMOB). Docdop, amuioTponHble MoAU(UKALUU
dbocdopa, duzmdeckue n xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u pochopnas kucnora,
¢u3nyeckue M XUMHUYECKHE CBOICTBa, moiydeHue. McmompzoBanue (ocdaroB B KauecTBe
MUHEPAIBHBIX yI00OPEHUIA.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTJIEepO/], aJFIOTPOIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHUE B
npupoje, pusnuecKkue 1 XuMu4eckue cBoiictsa. Ancop6uus. Kpyrosopot yriepoaa B mpupoje.
Oxcunpl yriaepoja, Ux (pU3MUECKUe U XMMHUYECKHE CBOWCTBA, JIeHICTBUE HA KUBbIE OPraHU3MBI,
MOJyYeHHE U NMPUMEHEHHE. DKOJOrMYeCKUe MpoOJieMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (I1V),
THIIOTE3a TII00aJBHOTrO TOTEIUICHHs KJIMMaTa, MapHUKOBBIA 3PQeKT. YTolbHas KUCIOTa U e¢
COJNM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBaA, IOJydyeHME U IpuMeHeHHue. KadecTBeHHas
peakuust Ha  KapOoHar-uMoHBL.  Mcnonb3oBaHue  KapOOHAaTOB B OBITY,  MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanpHBIC TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAK O COCNMHEHHAX YTIepoja
(MeraH, 9TaH, JTWJICH, AalETWJICH, OJTaHOJ, TJIMLEPUH, YKCycHasi Kuciota). llpupoansie
HCTOYHHUKH YIJIEBOJOPOJOB (Yrojib, HNPUPOJHBIN Tra3, HedTh), MPOIYKTHl UX NEepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE 0 OMOIOrHMYECKH BaKHBIX BEIIECTBAX:
KHpax, Oellkax, YrieBoJaX — M HMX pOJM B JKU3HH 4YeJIOBeKa. MaTepualbHOE EIUHCTBO
OpPTaHUYECKUX U HEOPTAaHWUYECKUX COCAMHEHUH.

KpemHuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBA, NOJIYYEHHE U TPHUMEHEHHE.
Coenunennss kpemHuss B mnpupoje. OOmme mupencraBienuss o6 okcuae kpemuus (IV) wu
KpeMHHEBOH kucioTe. CHIIMKATHI, HX HCIIOJIb30BAaHKE B OBITY, B IPOMBINIUIEHHOCTH. BaxkHeiimme
CTPOUTENBHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, I[EMEHT, O€TOH, kene300eToH. [Ipoliemsr
0€30I1aCHOT0 MCIOJIb30BaHUS CTPOUTEIBHBIX MAaT€pPHAJIOB B IIOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenn.

U3ydeHre 00pa3lloOB HEOPraHMYECKMX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MMPOBEICHNE
KayeCTBEHHBIX PEAKLUMH Ha XJIOPUI-MOHBI U HAONIOJIEHHE MPU3HAKOB WX HMPOTEKAHUs, OMbITHI,
oTpakarolmue (U3NYEeCKue U XMMUYECKHE CBOWCTBA raJIOTEHOB M HUX COECIUHEHUH (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB), O3HAKOMIIEHHE C O0pa3lamMu XJIOpHA0B (TaJlOreHHIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu ceppl W €€ COCIMHEHHSMHU (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB), HAONIOACHWE Tmporecca oOOyrIMBaHUS — caxapa TOA  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yY€HUE XUMHUUYECKUX CBOWCTB pa30aBIEHHON CEpHOI
KHUCJIOTHI, TIPOBE/IEHUE KaueCTBEHHOM peakiuu Ha cynb(}ar-uoH U HaONIo/eHUe MpHU3HaKa e¢
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOWCTBaMHU a30Ta, ¢ocopa M UX COCAMHEHUU
(BO3MOYKHO HCIIOJIb30BaHKUE BHAEOMATEPUAIOB), oOpa3aMi a30THBIX U GOcHOPHBIX YIO0OpEHUI,
MojlydyeHue, coOupaHue, paclo3HaBaHHME U M3YYEHHE CBOMCTB aMMHakKa, MpPOBEICHUE
KayeCTBEHHBIX pEaKklUMid Ha HOH aMMOHHMS U (ocdar-MOH M H3yYEHHE TPU3HAKOB HX
MIPOTEKAaHUs, B3aUMOJEHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbIO (BO3MOKHO
WCTIOJIb30BaHNE BUICOMATEPHAIOB), M3yYCHHE MOJeNel KPUCTAUTMYECKUX PEIIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C IMPOLECCOM aacopOLMU pPAacTBOPCHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MoJiyueHHe, COOMpaHue, pacrio3HaBaHUe
U U3y4CHHE CBOWCTB YIVIEKHUCIIOIO rasa, MPOBEJEHHE KAYECTBEHHBIX peakluil Ha KapOOHaT u
CHJIMKAT-UOHBI U U3Y4YE€HHUE IIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C MPOTyKIHEH



CUJIMKAaTHON IPOMBILUICHHOCTH, PELICHUE JKCIIEPUMEHTANIBHBIX 3a1ad 10 Teme «Baxuenmmue
HEMETAJUIbl U UX COECIMHEHHUSI.

MeTa/uiIbl M X COCIUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B Ilepuoanueckon cucreMe xumuueckux 3neMeHToB /. . MenaeneeBa u ctpoeHus
atoMoB. CTpoeHHe MeTaioB. MeTtamuyeckas CBsI3b M METaUIMYECKas KpHUCTAJUIMYecKas
pelmeTka. DJIEKTPOXUMUYECKUN Ppsii HANpsOKEHUH MeTauioB. DPU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crnocoObl nonydeHus MeTaiioB. [loHATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBkl (CTalib, YyryH, JIOPATIOMUHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[{eounble MeTaiIbL: NTOJIOKEHUE B [lepuonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaxoxJeHue B mpupoje. Ou3nyeckue U XUMUUYECKUE
CBOicTBa (Ha nmpumepe HaTpus U Kainus). OKCUIbl U TUAPOKCUBI HAaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COETUHEHUH.

[[{enouHo3emenbHbIE METAJUIBI MarHuii M Kanbluil: nonoxeHue B Ilepmoanueckoit
cucrteMe xumudeckux sneMmeHTtoB [[. M. MenneneeBa, cTpoeHHE HX aTOMOB, HAXOXICHHE B
npupoae. Ou3znyeckue U XUMUYECKHE CBOMCTBA MarHusl M Kaublud. BaxkHelmume coeauHeHHs
Kanblus (OKCHUJI, TUAPOKCU, cosin). JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTPaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoin cucreme xumuueckux siemeHtoB /I, U.
MeneneeBa, CTpOCHHUE aToMa, HaxoXJeHue B npupozae. dusznyeckue U XUMUUECKUE CBOMCTBA
aMOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCH/IA U THPOKCH/IA ATFOMUHHSL.

Kenezo: mnonoxenne B Ilepumomnueckoid cucreme Xxumudeckux osnemeHToB J[. .
MenpeneeBa, CTpOEHHE aToma, HaxoKIeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokcuabl U conu skeneza (1) m sxemesa (I11), ux cocras, cBoiicTBa u
MOJIy4YEHHeE.

Xumuueckuii IKcnepumenn.

O3HaKOMJIEHHE C oOpa3laMM METaUIOB M CIUIaBOB, UX (PU3MUECKUMM CBOMCTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJIOB (BO3MOXKHO HCHOJIb30BAHUE BHUAEOMATEPHUAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCHJA KAJIbIUS U HATpUs C BOJON (BO3MOYKHO HCIIOJIb30BAHNE
BHUJICOMATEPHAIIOB), HCCJIEJOBAaHHE CBOMCTB KCCTKOM BOJABI, Ipollecca TOPEHUs jKejle3a B
KHUcaopoAe  (BO3MOXKHO — MCIIONB30BaHME  BMJEOMATEpUANIOB), IPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaubIUs, aIIOMHHUS, IUHKa, *kene3a (II) u xeneza
(ITI), meau (1), HaGmroeHHe U OMMCAHME MPOILIECCOB OKPAIMBAHUS MJIAMEHH MOHAMHU HaTpus,
Kaliusl U Kanblusl (BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIeT0BaHUE aM(OTEPHBIX
CBOMCTB TMJIPOKCH/Ia aJIFOMUHHUS U THIPOKCHJIA LINHKA, PELIEHHE SKCIIEPUMEHTAIbHBIX 3aJa4 10
Teme «BajkHelre MeTaibl U UX COETUHEHUS».

XuMHus U OKpPY:KAOLIAs cpeaa

BemectBa n MaTepuansl B IOBCEIHEBHOM >KM3HHU YETIOBEKa. be3onacHoe HMCIonb30BaHKE
BEUIECTB M XUMHUYECKHMX peakuuid B ObiTy. [lepBas momomib npu XUMHYECKHUX OXKOrax H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpelibl (MpeenbHas JoIMycTuMasi KOHIIGHTpaLus
BeriecTs, nanee — [1JIK). Poxb xuMuun B perieHun 5K0JIOTHYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3IoB MaTepHajoB (CTEKIO, CIUIaBbl METAIIJIOB, IIOJIMMEPHbIE MAaTEPHAIIBI).

Meoscnpeomemnuwie céa3u



Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3YYEHUU XMMHH B 9 Kilacce OCYLIECTBIIAETCS
4yepe3 MCHOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IIOHATHUN, TaK U IOHATHH,
SIBJIIOILMXCS] CACTEMHBIMHM ISl OT/IE€IBHBIX IPEMETOB ECTECTBEHHO--HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAaydHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHUHTE3,  KJIAacCUPHKAIMsI,  NEPUOJUYHOCTb,  HAONIOJEHUE,  SKCIIEPHMEHT,
MO/JIJINPOBAaHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3 HEKT, TEXHOJIOT s, MaTepHAIbL.

®dusmnka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIIbI,
paAMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsi, MPOBOJHUKH, IOJYIPOBOJHUKH,
IWUJIEKTPUKHY, (OTORIEMEHT, BELIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHME BEILECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUYECKas pPELICTKa, CIUIaBbl, (QU3NYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHMsI, KOCMUYECKOE NPOCTPAHCTBO, MIAHETHI, 3Be3/1bl, CoHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, dKOCUCTEMa, MUHEpAIbHBIC YHAOOPEHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATENIbHbIE BELLIECTBA.

['eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOpPHbIE IOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHWHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOrO 00IIero o0pa3oBaHUA
JOCTUT'aOTCA B X0O4€ O6y‘ICHI/I$I XUMHHU B €JUHCTBC y‘IC6HOI71 U BOCIHUTATEIbHOU ACATCIIBHOCTU B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMU pOCCI/IfICKPIMI/I CONMOKYJIBbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMHU, MPUHATBIMU B OOIIECTBE MpaBWJIAMU U HOPMaMH IMOBEJCHUS U
CIOCOOCTBYIOT IpOIEccCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLIMATN3AIUU 00yYarOIINXCS.

JIngHocTHBIE PE3YIbTATBl OTPAKAKT TOTOBHOCTDH 06yqa10uu/1xcs1 PYKOBOJACTBOBATLCH
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi U pacHIMpPEHHUE OIbITa JESATEILHOCTH Ha e¢
OCHOBE, B TOM YHCJI€ B YACTH:

1) mMaTpMOTHYECKOr0 BOCIIUTAHMUS:

LIEHHOCTHOI'O OTHOIIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHMMAHMS 3HAYECHUS XUMHUYECKOW HAayKd B JKU3HHU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHON HH(pOpMAIUEl O MEepeAOBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBOM M OTEUECTBEHHOW XMMMHU, 3aMHTEPECOBAHHOCTU B HAayUHBIX 3HAaHUSAX 00 ycTpolCTBe
MHUpa 1 00IIeCTBa;

2) rpaskIaHCKOTr0 BOCIIMTAHMS

MPEJICTABICHUS O COLMAIbHBIX HOPMAax M MPaBUIAX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HICCTBCHHO HOHC3HOI>1,
y4e0HO-UCCIIeIOBATENLCKON, TBOPUYECKOM W JAPYruX BHIAX MAESITENbHOCTH, TOTOBHOCTH K
pa3zHoO00pa3HON COBMECTHON JEATEIBHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIITOJITHCHUU XUMHWYCCKUX OKCIICPUMEHTOB, CO3JaHUU y‘IC6HBIX IIPOCKTOB, CTPEMJICHUA K
B3aMMOINIOHMMAHUIO W B3aWMOIIOMOIIM B MNPOLECCE 3TOU y‘~I€6HOI\/'I JACATCIIbPHOCTH, 'OTOBHOCTH
OLICHUBATh CBOE IMMOBCACHUEC W IIOCTYIIKHM CBOUX TOBapI/IHleﬁ C IMO3WIUU HPAaBCTBCHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XHUMHUYECKOH  peakIud,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA U COCTABJIAIOLINE OCHOBY ISt
MOHUMAHUS  CYHNIHOCTH HAy4YHOH KApTUHBI MHUpa, TMPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOJHON Cpeloil, o ponu
XHUMHUHA B ITIO3HAHUHN DTUX 3aKOHOMepHOCTeﬁ;

IMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJIICHHBIC Ha IIOJTYYCHUC HOBBIX 3HAaHUU 110 XUMMHWHU,
HeoOxonuMble N7 OOBSICHEHHs HAOIIOJaeMbIX MPOIECCOB U SBICHUH, MMO3HABATENIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOM, NOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHI0O U TMO3HAHUIO, JIOO003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W HMCCIIEIOBATEIbCKOM JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPHI 3/10POBbI:

OCO3HAaHUC N CHHOCTHU JKHU3HH, OTBCTCTBCHHOI'O OTHONICHHA K CBOCMY 3I0POBLIO,
YCTAaHOBKHM Ha 3/J0pOBbI 00pa3 >KU3HU, OCO3HAHUE TIOCIEICTBUN U HENpPUATHE BPEIHBIX
MPUBBIYCK (YIOTpeOIECHUS aTKOToJIsl, HAPKOTUKOB, KYPEHUs), HEOOXOIUMOCTH COOITIOICHUS



npaBui 0e30macHOCTH MpU OOpalleHHMH ¢ XMMUYECKMMHU BEIIECTBAMH B OBITY M pealbHOM
KU3HH;

5) Tpy10BOro BOCIIMTAHUS

MHTEpPEC K MPAKTHUYECKOMY H3YUEHHUIO MPodeccuil U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy M pe3ynbTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHUCJIE HAa OCHOBE IIPUMEHEHHUS
MPEIMETHBIX 3HAHWA TI0 XWUMHH, OCO3HAHHBIM BBIOOp WHIWBHUIYATbHOW TPAaCKTOPHH
MPOJOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATeNbHOCTH U
pa3BUTHs HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaliTUPOBATHCS B PO ECCHOHATBHON cpeie;

6) IKOJIOrHY€eCKOr0 BOCIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOUICHHE K MPHUPO/IEe KaK UCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €¢ CYIIECTBOBAHMs, MOHUMAaHHE IIEHHOCTH 370POBOr0 U Oe3omacHOro obpasza KH3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MPaBUJI OE30MIaCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TAKXKe B CUTYALMIX, YIPOKAIOLIUX 3JOPOBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4YaeMmble NMPU WU3YYCHUH XUMUU, A PEUICHHS
3a71a4, CBA3aHHBIX C OKPYKAOUIEH NPUPOJTHON CPENIOM, [IJIs MOBBIIICHUS YPOBHS YKOJOTHUYECKON
KYJIbTYpPbl, OCO3HAHUS INI0OATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MIOCPEICTBOM METOJ0B XMMHUH, FKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATbCS UM B
[I03HABATEJIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pPE3ylbTaTOB BBIAETSIOT 3HAYUMBIC A (HOPMHPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUNOTe3a, (aKT, CUCTeMa,
MIPOLIECC, SKCIIEPUMEHT U APYToOe€.), KOTOPbIE HUCIIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O
[[EJIOCTHOM HAyYHOW KapTHHE MHpa, U YHHBEpcajbHbIe yueOHbIE NeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYISATUBHBIC), KOTOpbIE 00ecrneynBaloT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO YU€OHON AESITEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue aelicTBus:

YMEHHUSI MCHOJIb30BaTh MPUEMBbl JIOTUYECKOTO MBIIUICHUS TpPU OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKHX TMOHATUH (BBIAEISATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH TOHSITHSIMH), UCTIOJIb30BaTh MOHATHS JJIsT OOBICHEHHS
OTIENbHBIX (DAKTOB W SBIEHWUW, BHIOMpPATh OCHOBAHWUS W KPUTEPUU I KIIacCUPUKAIMH
XUMHUYECKUX BEHIECTB M XMMUYECKUX PEAKIUM, YCTAaHABIMBATh MPUUNHHO-CIIEICTBEHHbIE CBS3H
MeX1y OOBEKTaMU U3YYCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

yMEHHE TPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (MIPEAMETHBIE U METapeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHUMHHU, MPEOOpPa3OBHIBATH IIMPOKO
MPUMEHSAEMbIE B XUMHHU MOJEJbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTA),
xumuueckas ¢opMylia M ypaBHEHHE XUMHYECKOW peakluu — TMpU peHIeHUH Yy4yeOHo-
MO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJENbHBIX MPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMHYECKUX PEAKIIMH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3y4aE€MbIX MPOLECCAX U SIBICHUSAX.

ba3oBrble uccienoBare/bCKue NeHCTBHA!



YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaK)K€ B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHMUI;

IPUOOpPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U IPOBEJIEHUIO YYEHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HA0JII0IaTh 32 X0/I0M IPOIIECCca, CAMOCTOSITEIbHO MTPOTHO3UPOBATH €TO
pe3yabTar, (GOpMyIMpPOBaTh OOOOLICHHS M BBIBOJBI 110 PE3yJIbTaTaM IPOBEJCHHOIO OIIBITA,
HCCIIEIOBaHMs, COCTABJIATh OTYET O IIPOAETIaHHOM padore.

Pabora ¢ nndgopmanmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUUHBIX BUJIOB
1 $opM MpeCTaBICHUS, TOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMUYECKOTO COJIEp)KaHUs, CIpPaBOYHbIE IOCOOMs, pecypcsl VIHTepHeTa), KpPUTHUYECKH
OLIEHUBATh IPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHATH Pa3IMYHbIe METO/IbI U 3aIPOCH IIPU MOKUCKE U 0TOOpe HHpOpMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHUS YUYEOHBIX M MO3HABATEIBHBIX 3314
OIPENICJICHHOIO THUIIa, NMPHOOpETeHHEe OMbITa B O0JACTH MCIOJIb30BaHUSA HH(GOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJa/JICHNUE KYJIbTYpOM aKTMBHOI'O UCIOJIb30BAaHUS Pa3INYHbIX
IIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpPMY IpEACTaBICHUS
nHbOpPMAMK ¥ WLUIIOCTPUPOBATh pelIaeMble 3a7addl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUMHAIUSIMH,

YMEHHME HCIOJIb30BaTh U AHAJIU3UPOBATh B Ipoliecce Y4eOHOM M HUCCIIEN0BaTEIbCKON
NesTeIbHOCTH NH(POPMALIMIO O BIUSHUM POMBILIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKaroLEH IPUPOJHON Cpebl.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC y4eOHbIe NeliCTBHS:

YMEHMs 3aJaBaTh BOIpOCHl (B Xonae Juanora W (WIM) JHUCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIUpPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEJIBHO BBIOJHEHUS
IIPEIOKEHHON 3a1a4H;

YMEHHMsI IPEACTABIAT MOJyYEHHbIE PE3YJIbTAaThl I03HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAlMI0 Pe3ylbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCHepUMeHTa (J1a0OpaTOPHOIO OmbITa, Ja0OpaTOpHOM padOTHI MO HCCIIEAOBAHHIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOH IMO3HABaTEJILHON U
HCCIIEIOBATENbCKON JEATEIbHOCTH IPU PELIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE YydeTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIMS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHOU PaOOTHI U IpyTHE).

PerynsiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1CHCTBUS:

YMEHHME CAMOCTOSATEIBHO ONPENEIATh LN IEATENBHOCTH, INIAHUPOBATh, OCYIECTBIATD,
KOHTPOJUPOBAaTh M MpPHU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIESATENBHOCTh, BBIOMPATH
HanOonee HPQPeKTHUBHbIE CIOCOOBI pemeHus y4eOHBIX W IIO3HABATENbHBIX — 3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh IPEMIOKEHHBIM aNrOpUTM ACHCTBUN IIPHU
BBITIOJTHEHUM 3aJlaHUM € Y4YCTOM TOJy4YeHHUS HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U pPEaKLUAX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOIO PE3yJbTaTa 3asBJICHHON LIEJH,
YMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTBI, ITPeIJlaraéMble B YCIIOBUU 3aJaHUM.

IMPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB II0 OCBOCHHUIO 00S3aTENBHOTO COJACpIKaHUS,
YCTAQHOBJICHHOTO JTaHHOHM (enepaiabHOi pabodell mporpaMMoid, BBIAEISIOT: OCBOCHHBIC



0o0y4aroIMMHUCS Hay4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, crenupuyeckue s
NPEIMETHON 00MacTH «XUMHUS», BHIBI JEATEIBHOCTU IO IMOJYyYSHHI0O HOBOTO 3HAHUS, €ro
MHTEPIpPETAINHU, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX YYEOHBIX U HOBBIX CHTYaLIUsX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ysbTaThl HAa 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHU:

pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJEKYJA, XUMUYECKHUM
JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMeCh (OJHOpOIHAs H
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJEKyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas MO XHUMHYECKOTO
BJIEMEHTAa B COCIMHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHULATEILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKius, Kiaccupuxanus
peakLMil: peakliuy COeIMHEHUS], PEaKLIMK Pa3JI0KEHHUs, PEAKLUU 3aMELIECHUs, pEaKIIU1
o0MeHa, 9K30- U SHIOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3 (deKT peakuuu, Sapo aToma,
AJIEKTPOHHBIN CJIOM aroma, aromMHas opOuTanb, paAuyC aToMa, XMMUYECKas CBS3b,
NOJIIpHasl M HEIOJIIpHAs KOBAJIECHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi JI0JIsI BEIIECTBA (MPOLIEHTHAs KOHIIEHTPAIs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH U MPUMEHATH 3TU
MOHSATUS ITPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUMN;

UCIIONIb30BAaTh XMMHMYECKYI0 CHMBOJMKY JJisi COCTaBleHUs (OpMyNl BEUIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTIpEeIeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTETCHb
OKHMCIICHHUSI DJIEMEHTOB B OHHApHBIX COECIUHEHHUSAX, MPUHAMICKHOCTh BEIECTB K
ONpeIeICHHOMY KJlacCy CO€OUHEHHH 1o ¢opMmynaM, BHJA XUMHYECKOH CBS3H
(xoBaJIeHTHas! M1 MOHHAs) B HEOPTraHUYECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: JeMOHCTpUPOBATH
MIOHMMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HX
nosio)keHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMs, 3aKOHAa ABOTaJipo;

OMKCHIBAaTh W XapakTepu3oBaTh TaOnMuuHyro ¢opmy Ilepuonndeckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas nmoarpynna (A-rpynmna)» u
«mobounass mnoxrpynna (b-rpynma)», manble u OoJblliM€ TEPHOJBI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeroTcs B Tabnuie «lleproanyeckas cucreMa XUMHUYECKUX
aneMeHToB [[. M. MenneneeBay ¢ UMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee YHCIO DJIIEKTPOHOB U
pacrpeziefieHue UX Mo 3JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XMMUUYECKUE
peakiuu (IO YHCIy U COCTaBY YYacTBYIOIIMX B PEAKUUU BEIIECTB, MO TEMJIOBOMY
dbdexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOATBEp)KJas  ONHWCAaHME TNPUMEpPaMHU  MOJEKYJISPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3JIUYHBIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUu;



MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICITUTEIILHON JEATeIbHOCTH — aHAIW3 U CUHTES,
cpaBHEeHHE, 0000IIEeHNE, CUCTEeMATU3AINI0, KIacCU(UKAIIUIO, BBISIBICHHE MPUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — JJIS U3YYEHHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIUMH,
€CTECTBCHHO-HAyYHBIE = METOJbI  TMO3HAaHMS —  HAONIOJeHWEe,  W3MEpEeHHeE,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (PEaJbHbIN U MBICJICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJB30BAaHUS XWMHUYECKOW TIOCYOH © J1a00OpaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU TIO BBIMOJTHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEICICHHOM MacCOBOM J10J1€i1 paCTBOPCHHOTO BEIIECTBA, IJIAHUPOBAThH
U MIPOBOAMUTH XUMHUYECKHE DKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WIENIOUEH U
KHUCJIOT C TIOMOIIIBbIO UHIUKATOPOB (JaKMyc, heHondTanent, METUIIOPAHK U IPYTHeE).

K konny oOyueHus B 9 kjacce IpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHU:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX MOHSTUNA: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKas peakUus, XHUMHUYECKas
CBsI3b, TEIUIOBOM 3 (dEKT peakinu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, ANEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs] JUCCOLMALUSA, PpPEaKUMM HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, oOpaTHMble M HEoOpaTHMbIE peakluH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLUUU,  OKUCIUTENIb,  BOCCTAHOBHUTEIIb,
OKHCIIEHME M BOCCTAaHOBJEHME, aNIOTPOINUS, aM(POTEPHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETa/NIMYecKas), KpUCTAJIMYecKas pelieTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peaklMH, TMpeAesbHO JAO0MyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH U NPUMEHSTH 3TU
MIOHSITHS ITPH ONIMCAHUM BELECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMyNl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNsiTh BaJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMIEKHOCTh BEUIECTB K ONPEACICHHOMY
KJIaCCy COCNMHEHHH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHMSX, 3aps] HOHA M0 XHUMHUYECKOU
dopmyie, xapakTep Cpelbl B BOJAHBIX PACTBOpaX HEOPraHMYECKHX COCAMHEHHM, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro NMOHMMaHMe: OMMCHIBATH U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileprognueckoit
CUCTEMBl XMMHYECKHMX OJJIEMEHTOB: pa3jiMuyaTh MOHATHUS «TJIaBHasg mnoArpymma (A-
rpymma)» u «mnobouHas mnoarpynma (b-rpymma)», manbie W OONbIIHE TEPHOIBI,
COOTHOCHTHb 0003HAu€HHUs, KOTOpblE HMEIOTCS B NEpUOJIMYEcKOoil Talnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj Aapa, o0Illee YUCIo 3JIEKTPOHOB U pacHpeiesieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB JJEMEHTOB M HUX
COEIMHEHUI B IPEJeax MalbIX NEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KIIACCU(UITUPOBATh XUMHUYECKUE AIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUICCKHE
peakiuu (IO YHUCIYy U COCTaBY YYacTBYIOIIMX B pPEaKUUU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, M0 U3MEHEHUIO CTeTIeHEeH OKUCIICHUS XUMUYECKUX 2JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMUYECKHEe CBOWCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi ONMKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALMU KUCIIOT, WIEI0YEH U COJIEH,
MIOJIHBIC U COKpPANICHHBIC YPAaBHEHUS PeaKIMii HOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHHE T'€HETUYECKON CBSI3U MEXIy BelIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAILEHUN B PA3IMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSUHEHHs, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUCTHI 110 YPABHEHUIO XUMUYECKON PEaKIInu;

coOmoaTh TpaBWia TOJIb30BAHUS XHMMHMYECKOW TOCYAOW U J1abOpaTOPHBIM
o0opyIoBaHHEM, a TaKXKe IpaBuUjiia OOpalleHHUs] C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU TIO BBIMOJHEHHUIO TAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO MOTYyYEHHIO
U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKHCIIOTO ra3a);

MPOBOJIUTh PEAKLNHU, MOATBEPKAAIONINE KAaUECTBEHHBII COCTaB Pa3JIMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPHA-, OpOMHU[-, HOAWI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, CynbdaT-, THUAPOKCHJI-WOHBI, KAaTHOHBI aMMOHHUS M HWOHBI HU3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIE OTEPAIlMU MBICIUTEIBHON JEATeTbHOCTH — aHallu3 M CUHTE3,
CpaBHEHHME, O00O00IleHHEe, CHUCTEeMAaTHU3alMIO, BBISBICHHE MPUYMHHO-CICICTBEHHBIX
CBSI3€M — JUISl M3YYEHUs CBOWMCTB BELIECTB M XMUMHYECKHUX pPEaKLUi, €CTECTBEHHO-
Hay4yHbIE METOAbl TO3HAHUS — HAONIOACHHWE, W3MEpEeHHe, MOJACIUPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne HanmenoBaHmue pa3iesioB u JuiekTpoHHbIE (HU(POBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Hpakrieciue oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
Xumusa — BakHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 ) bubnnorexa [{OK
NPaKTUYECKOM AeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
peaKiuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. Baxkneiilue nmpeacTaBuTe I HEOPraHUYECKUX BENIECTB
21 Bosnyx. Kucnopona. [lonsarue 5 bubmmoreka HOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonstue o kucimorax 8 1 bu6nunorexa LIOK
U COJIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBAHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bubmnoreka IIOK
HEOPraHMYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMOB.
XumMnueckas cBf3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHBIE P€akKIuu
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[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYECKHX aemMeHToB . U 7 bubmmorexa LIOK
' o https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoenue
atoMa
X .
3.9 OEM:/I%C:M COBBB 3 bu6nmoreka [IOK
. HNCIIUTCIBHO-
et https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUN
bubmuoreka [{OK
Hroro no paszeiy 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIACC

KosaunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m pasi Kourpoububie | IIpakTHyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. BemiecTBO M XMUMHYeCKHE peaKIuu
11 [ToBTOpeHME U yriTyOJICHHE 3HAHUIT 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKIIMK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTaibl M UX cOeTMHEHHS
21 OO11ast XapakTepUCTUKA XUMUYECKHUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edsoo.ru/7f41a636
06
s | o 6
' PYHIHL 2-¢P https://m.edsoo.ru/7f41a636
COCITUHEHUS
23| snewenros VAspymnes. Ason goctopunx | 7 ;| Dubworexa LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
R 8 1 , | Dowosaiok
' . S poa https://m.edso0.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro 1o pasneny 25
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

bubmuoreka [JOK
3.1 006 I 4
HHHE ChoHcTa MeTaiion https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkuelinme MeTayuibl 1 UX COEIUHEHUSI 16 https://m.edso0.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:xamomas cpeaa
4.1 BemtectBa u MaTepuaibl B )KU3HU 4eJI0BEKA 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo0.ru/7f41a636
OBHLIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68
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