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HHOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEMIMHU MPEnojaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @enepariuu.

[Iporpamma mo XumuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparernn oO0ydeHus,
BOCIIUTaHUS M Pa3BUTHA OOYyYarOIIUMXCS CpPEACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJEpKaHKe, MPelyCMaTPUBAET paclipelleieHue ero Mo KiaccaMm u
CTPYKTYpHUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XMMHH, ONpeeseT KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3yUYEHHS] XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro
npoIriecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOTO 001I1ero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysbTaTaM 00ydeHHUs] XUMHUH
Ha YpOBHE Leleld H3ydeHus MpeaMeTa M OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABaTEIbHOU
JeSITeIbHOCTH 00yUaIOIMIErocs TI0 OCBOCHUIO YUEOHOTO COIEePKAHMS.

3HaHUE XUMUH CIIy>KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
NpECTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTUSI YEIOBEUECTBA — CBHIPHEBOM,
JHEPreTUUECKOM, MUILEBOM U FKOJIOrHUEcKOl 0€3011acHOCTH, IPOOJIEM 3]paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYeT peanu3aliM BO3MOXHOCTEH s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHKHE MBILUIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  y4eOHOH  JEATEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
po(hecCHOHANLHOM e TEIILHOCTH,

3HaKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIA]a Ha €JMHCTBO MPHUPOJIbl U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW IPaMOTHOCTH 00Y4atOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPUPOJAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHuE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHMU 00ecrednBaroTCsi crneuudukoil conepkaHus
y4eOHOTO TpeaAMeTa, KOTOPBIM SBISETCS TMEJarornyeckd aganTHPOBAHHBIM OTpakeHHUEM
0a30BOM HAYKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OLIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMUCS CUCTEMBI NTEPBOHAYATIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHHs MMPOrpaMMbl 10 XUMHUH C(HOPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ msydenuro. CopepkaHHE CKIAJbIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHueckod peakuuu. OOe 3TU CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHLUILY IOCJIEJOBATEIbHOIO Pa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMY;

— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS pPacCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JApYyromy,
BBIMOJIHAS (DYHKLIMU OOBSACHEHHS] W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOIYUYEHHs U3yYaeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XMMHMYECKON COCTaBIIAIOIIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METO/AM I03HaHus B Hayke. M3yueHnue xumMun
OPOMCXOOUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccel» u «Pu3uka. 7 Kiacc.

[Tpy n3yueHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUUYECKOI HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUYECKON JIEATEIbHOCTH YelloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajadya y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAaKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NprOOIIEHNH K HAyYHBIM METOJIaM MMO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(OpMHUpPOBAaHMM W Pa3BUTHM IO3HABATENbHBIX YMEHHMM M HMX [PUMEHEHMH B Yy4eOHO-
MO03HABaTEJIbHON M yueOHO-MCCIeA0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUHU IPaBUil O€30MacHOTO
oOpalleHus C BELIECTBAMU B [IOBCEIHEBHON KU3HH.

[Ipy u3y4yeHHH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpeny Takue e, Kak:

— (popmHpoBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO PELIEHHH, CIOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOlIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUf,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecreyeHue YCIOBHMH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIUMHUCS OIbITa
pa3Ho0Opa3HON NEeATENbHOCTH, TMO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIINH), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qyciae YMEHHH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOLIETO MHpA, MCIOJB3Ys 3HAHUS U
OTBIT, TOJyYEHHBbIE MNPH H3YYEHUH XHUMHH, NPUMEHATh HMX MPH peleHuH npolieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOM IEATEIBHOCTH;

— (hopmupoBaHue y 00y4aromuUXcs T'YMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMs LIEHHOCTH
XMMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKH LIeJIeCOO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXkAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTM K OCO3HAaHHOMY BBIOOPY
npo¢uis U HAIIPAaBICHHOCTH AaJIbHEHIIEro 00yueHusl.



OO1ee 4nciIo 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezielN0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/bHBIC XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHMMHsS B CUCTeMe HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBa BeEIECTB. ArperaTHoe cocTtosHue BemiecTB. IloHsrue o
MeTo/axX MOo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObI pa3aesieHusi CMeCeil.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTbie U cin0KHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
TOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHASI aTOMHAsI Macca. OTHOCUTEbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Monb. MonsipHass macca. B3aumocBsi3b KOJNIMYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €HHHUIL BenlecTBa. Pacu€Tel mo opmynaM XUMHUYECKIX COCTUHEHUI.

dusznueckue M XUMHUYECKHE SIBICHUS. XUMHUYECKas peakmus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHS MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Knaccudukanus XxuMudeckux peakuui
(coenuHeHHUs, pa3IOKESHHs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBWiIaMH paOOThl B JIAOOpATOPUH U TpUEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, HU3YUYCHHE U onucaHue (U3NYECKUX CBONCTB
00pa31i0B HEOPraHUIECKNX BEUIECTB, HaOMoieHne pu3ndecKuX (IIaBIeHNE BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIKE, KAIIEHUE U KOHJACHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOMN) SIBJICHUH, HAOII0IeHNE
U ONHCAaHWE [PU3HAKOB IMPOTEKAHUA XUMHUYECKUX peakuuid (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcunaa menu (I11) mpu
HArpeBaHWU, B3auMOJCHCTBHE >keie3a ¢ pactBopoMm coinu meau (II), msydenwme cmocoOoB
paszeneHus CMeceil: C TOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomatorpadus, TMpoBeIeHHUE OYUCTKM TMOBAPEHHOM COJM, HaONIOJIEHHEe U OINHCaHue
pE3yIbTAaTOB IMPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
MOJIeIeN MOJIEKYJI (IIApPOCTEPHKHEBBIX ).

Ba:kHelilne npeacTaBuTe 1M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopona B npupoze, Gpu3znyeckue 1 XMMHUYECKHe CBOMCTBA (PEaKIMKU TOPEHHS).
Oxkcunel. Ilpumenenue xkucnopoga. CrocoObl TONYyYEeHUS KHUCIOpOJda B JadopaTopuu U
MPOMBINUICHHOCTH. KpyroBopotr kuciopoaa B npupoje. O30H — aJmIOTPOIHAS MOAU(PUKAIUS
KHCIIOPOJaA.

TennoBoit 3¢h(dekT XUMHUYECKOW peakIiH, TEPMOXMMHYECKHE YpaBHEHHUS, D3K30- U
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3(pdekra, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxoxkaeHune Boxopoga B INPUPOJE,
(u3nueckre U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI onydeHus. Kuciaotel u conu.

Mounsipabiii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBIIICHHBIE PAacTBOpPBI. PacTBOpHMMOCTH BellecTB B Boje. MaccoBas 10 BeLIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiab pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boxabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanus wneopranmdeckux coenuHeHnid. Oxcuawl. Knaccuduxanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. HoMmenknatypa
okcu10B. U3nUecKre U XMMHUECKHE CBOICTBA OKcH0B. [loyueHne okcuaos.

OcuoBanms. Kiaccudukarust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nYecKHe M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccugukanus kucnor. Homenknatypa kucinor. @u3nueckue U XUMUYECKHE
cBoiicTBa KucaoT. Psag aktuBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coseir. @uznueckue M XMMHUUYECKHE CBOMCTBa cojied. [lomyduenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeEesIEHUue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacmo3HaBaHHe M HM3yY€HHE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMS M MPEKpaILeHUs ropeHus (1okapa), 03HAaKOMJICHUE C
o0Opa3llaMu OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4eHUEe CBOMCTB Boaoponaa (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcugom memu (1)
(BO3MOKHO HCIOJIB30BaHUE BUAECOMATEPUAIOB), HAOMOIeHUE 00Pa3OB BEIIECTB KOJUYECTBOM
1 Monb, HccienoBaHUE OCOOEHHOCTEH PAcTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBHE BOJABI C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIAcCOB,
HaOJr0/IeHue M3MEHEHMs OKpackd WHAMKATOPOB B pacTBOpax KUCIOT W LIeNoyel, u3ydyeHue
B3aumozeiictBust okcuga Meau (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajlaMH,
peaKuuii HEUTpalIM3alli, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux sjiaemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumMu

[lepBeie MOMBITKM KJIacCU(UKAIMM XUMHYECKHX OdJeMeHTOB. [loHsATHe o rpymnmnax
CXOIHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAIUIbI, TAJIOI€Hbl, HHEPTHBIE I'a3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI i THIAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrtemMa xumuueckux isnementoB J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid CUCTEMBbI
xumuueckux dnemeHToB J[. M. Menneneesa. Ilepuonbt u rpynmbl. Du3nuecKuid CMBICH
HOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUO/A U IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sanaep. MW3otombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CuCTeMbl
. N. MenpeneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa II0 €ro IIOJIOKECHUIO B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUS paJuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKy U npakTuku. . 1. MenaeneeB — y4€HbIi U rpaKJaHNH.

Xumudaeckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbr
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHA
IMHKA C pacTBOpaMu KUCIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHi (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHNS).

Meswcnpeomemnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NMPU U3YYEHUH XUMHH B 8 KJ1acce OCYLIECTBISAETCS
yepe3 MCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SIBJISTFOLIMXCSL CHCTEMHBIMU JIJI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKalus,  MEPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, JSJEKTPUYCCKUNM 3apsij, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHE BEIUYHMHBI, €TUHHUIBI U3MEPEHUs, KOCMOC, MJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHepanabl, TOpHbIE TMOPOJbI, TOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepnonnueckuit 3axkoH. Ilepuogmueckas cucrema XuMH4Yeckux oayemeHtoB [l M.
MenaeneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajausl, KaJIbLMS W HUX COCJUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM FJIeMEHTOB B lleproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKON CBA3U. THMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BHJIA XUMHYECKOU
CBSI3U.

Knaccudpukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMHUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHX COCIUHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHWYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakluuid Mo pa3lIuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHIO Karajau3aropa). JK30- U
SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTHe 006 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [loHsTHE O TOMOIeHHBIX M TETepOreHHbIX peakuusx. [lonsarue o
karanuse. l[loHsTue o0 XuMHUYeCKOM paBHOBecHH. @DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKLNHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OallaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPOauThl. KaTHoHsI,
aHUOHBL. MeXaHU3M JHMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOW CBSI3U.
Crenenb auccounaruy. CUIbHbIE U CIIA0bIe SIEKTPOIIHUTEHI.

Peakuyu moHHoro obmeHa. YcnoBHsl MPOTEKAHUS PEAKIMM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHU 00 JIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHbIE peakIMy Ha HOHBL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAIJIOB M HeMeTauioB (rpaduTa ¥ anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATPHS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeaklUuu OT BO3JACHCTBHUS pa3iIMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpoOIEcca IUCCOLMALNN
KHUCJIOT, MIeio4Yel W cojeil (BO3MOXKHO HCIIONIb30BAaHME BHUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHHs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACNICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluid (FOpeHHe, peakUuuu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI KAaYECTBEHHBIX pPEAKLUUNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTasibl M MX COeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYEeCKHUEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCICTBHE C MeTaUlaMH, HEeMeTaJUIaMH,
miesnouamu).  Xsoposopopon. ConsiHass — KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre xjiopa U XJIOpOBOAOPOJa Ha OPraHK3M uesoBeka. Baxueiue Xmopuiast
U UX HAXO0XJICHHE B IIPUPOJIE.

OO6mass xapaktepuctuka syneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyecKhe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUUECKHUE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBoWcTBa. OKCHIBI Cephl Kak
MPECTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3UYECKHEe MU XUMHYECKHE CBONCTBA
(oOmme Kak TpEACTaBUTENs Kiacca KHCIOT U crenupudeckue). XUMHUYECKHE PEaKInu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOoJdy4yeHUs cepHoW Kuciaotel. I[Ipumenenue
cepHoii kucinoThl. CoJii CepHOM KUCIOTHI, KaYeCTBEHHAsI peakius Ha cyabdaT-noH. Haxoxnenue
ceppl M €€ COeOuHEHUW B HpUpofe. XHUMHYECKOE 3arpsA3HEHUE OKpPYXKAIIIEW Cpeabl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTETMEHM OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYECKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero pu3n4eckue 1 XUMHYECKUe
CBOWCTBA, MOJly4eHue u npuMenenue. Coinu aMMOHUS, UX (pU3HUYEcKre 1 XUMHYECKUE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUS. A30THas KHCIOTA, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak NpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonb3oBaHUE HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX



ynoOpenuit. XuMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSIMHEHUSIMH a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUBUKAIIH
docdopa, dpuznueckue u xumuyeckue cpoictBa. Okeun gochopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOIcTBa, monydeHue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PECHHIA.

OO6mas xapakrepuctuka 37eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHHUS. YTJEepo/, aJllFIOTPOIIHbIE MOAU(DUKAIINY, pacIpOCTpaHEHHE B
npupojie, Gusnueckue U XUMUYECKHUe cBOMCTBa. Afcopouus. KpyroBopot yriepoaa B mpupoe.
Oxkcupasl yraepoaa, ux QU3NUYecKue U XUMHUYECKHE CBOMCTBA, ICWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTEe3a IN100aJbHOrO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3pQekT. YronpHas KucioTra U eé
conmu, X (pu3MUeckre M XMMUYECKUE CBOICTBa, MolydeHHe U npumeHeHue. KaudecTBeHHas
peakiusi Ha  KapOoHaT-uoHBI.  Vcmonp3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIITIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraHn, 9TaH, STWUJICH, AalleTWJIEH, S5TaHOJ, TJUUEPHUH, YKCyCcHas Kuciorta). lIpupoaHbie
UCTOYHUKHU YIIIEBOAOPOAOB (Yroib, MPHUPOIHBIMA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B KU3HU 4YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHMUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usndyeckue MW XUMUYECKHE CBOMCTBAa, MOJNyYe€HHWE U TMPUMEHEHHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeacraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BaxkHel e
CTpOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. I[Ipoliembl
0€301MMacHOTO UCTIOIH30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEeaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxarue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajJOreHOB W MX COCIUHEHHH (BO3MOXKHO
UCTIONB30BAaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUIOB (TalOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE Tporiecca OOyriauWBaHMsS  caxapa TMOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON CepHOMU
KHUCJIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOUW peakiuu Ha cyib(paT-HOH W HAONOJEeHUE TMpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMH a30Ta, (hocdopa W WX COeNMHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
MoNlyueHue, coOupaHue, pacrmo3HaBaHHME M HW3Y4YCHHE CBONCTB aMMHaKa, MPOBEACHUE
KAueCTBEHHBIX peakIuii Ha HOH aMMOHHUA U ¢GocaT-uOH M HU3YYCHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KpUCTANIMYECKUX PEeHIETOK aaMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOTyYeHUE, cOOUpaHue, paclo3HaBaHUe
¥ M3Y4YCHHE CBOWCTB YTJICKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C NpPOAyKLIHEH
CHWJIMKATHOM MPOMBINIJICHHOCTH, PElICHHE KCIEePUMEHTANBHBIX 3a/1a4 1o TeMe «BaxHeilmue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJJIbI M MX COeMHEHUS

OO0mast xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
nojoxxeHus B [lepuoanueckoi cucteMe xumuueckux snemMentoB 1. . Menaeneesa u ctpoeHust
atroMoB. CTpoeHue MeTaIOB. MeTalinueckas CBSI3b M METAIMYECKas KpHUCTaUITMYecKast
pemeéTKa. DIEKTPOXUMUYECKUM psAll HampshkeHud MeramwioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOIMe CrocOOb! MONMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3UU METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTab, YyTYyH, JIOPAUTIOMUHUN, OpOH32a) 1
WX MPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIBL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJeHHE B mnpupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHUH.

[[lenoyHo3emMeNbHBIE METAUIBl MarHuii M KajlbLMi: mnoJioxkeHue B Ilepuoamueckoit
cucreme xumuyeckux anemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAaXOXICHUE B
npupojae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmme coeauHeHUs
KaJblusl (OKCHII, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupojae. OPU3HUeCKHe U XUMHYECKHUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUSA.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteMe xumuyeckux osnemenros JI. U.
MenaeneeBa, CTpOCHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3NUeCKrue U XUMHYECKHE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), mx cocras, cBoicTBa U
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3llaMu MeTalsIOB M CIUJIaBOB, MX (U3NYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pPEe3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIleCcCa TOPEHHs JKele3a B
KHCIIOpOJE  (BO3MOXXHO  HCIOJIb30BAaHWE  BUIACOMATEPHUANIOB), IPU3HAKOB  MNPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, KajblUs, aJlOMUHUS, IIUHKa, xene3a (II) u xeneza
(IIT), menu (1), HaGnroneHre U OMKMCAHME MPOLIECCOB OKPALIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BUICOMATEPUAIIOB), UCCIEIOBaHHE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCU/A LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 maTepuanbl B TOBCEITHEBHOM JKM3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaromIel cpebl (TpeeabHas 0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Poib xuMuu B perieHuH 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:

M3y4eHHE 00pa3lioB MaTepuainoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXXnpeaMETHBIX CBA3€H MPU M3YYEHUHU XUMHUHU B 9 Kjlacce OCyIIECTBIIACTCS
yepe3 HCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U MOHSATHI,
SIBJISIFOLLIMXCS] CACTEMHBIMU /U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUmoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTEe3,  Kiaccu(ukamusi,  MEePUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusnka: MaTepHs, aroM, OJIIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIHI,
paZMOAaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUH 3apsiyl, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
JUJIEKTPUKY, (OTOAIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemeTKa, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MICKOIIaeMBbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe OOY4YEHHUsI XMMUHU B €UHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUHCKHMMHM  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpaBUJIAMM U HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMA, CAMOPA3BUTHUS M COLMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNIbTaThl OTPaXAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUUECKOMY M HAyUYHOMY
HACJIEAUIO, TOHMMAaHHUs 3HAYEHUS XMMHMYECKONM HayKu B J>KM3HM COBPEMEHHOro OOIlecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(OpManuel o MepeoBbIX JTOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJCTaBICHU O COLMUAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOW JESATEILHOCTH MPHU BHINIOJHEHUH Y4eOHbIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO0 M B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pa3BUTHsSI HAyKH U COCTABIISIIOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4yHOW KapTMHbl MHpa, MpeICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SAX YEJIOBEKA C IMPUPOJHOU CPENOH, O posn
XMMHHU B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMble JUIsi OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(QOPMALMOHHON M YUTATENbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYNHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MIPOCKTHOM M HCCIIEN0BATEIbCKON IEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJibHEHIeM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKWU3HU, OCO3HAHME IIOCIEACTBUH U HENPUATHE BPEIHBIX
IpUBbIUEK (YHOTpeOJIEHUsT aJKorojsi, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOIOACHUS



npaBumi1 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKMMM BELIECTBAMU B OBITY M peabHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECKOMY H3YyYEHHI0 MPOPECCHil U TpyJa Pa3IMdHOro Poja, YBaXKEHHE K
TPyAy U pe3yjibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHCHHS
NOpPEJMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHAMBUAYAIBHOW TPACKTOPHUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHON NeITeIbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B IPO(HECCHOHATLHOM Cpeie;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIC KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOI0 M 0OE30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30ITaCHOTO MOBEACHUS TPU padOTe ¢ BEIIECTBAMH,
a TaKKE B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, IMOJydaeMble NPHU HM3YyYCHUH XHMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIICH MPUPOIHON CPEIOil, ISl TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH WX pelleHus
MIOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
M03HABATEIIbHON, KOMMYHUKATUBHOM M COIIMAJILHOM ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe MmeranpeIMeTHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC TMOHATHUS (3aKOH, TECOPHSs, MPUHIUI, TUINOTEe3a, (akKT, CHCTeMa,
MPOIIECC, IKCIICPUMEHT U JIPYroe.), KOTOPbIe HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
IIEJIOCTHOW HAyYHOW KapTUHE MHpa, U YHHBEpPCalIbHBbIC YUeOHBIC NEHCTBUs (MIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPhIE O0ECIeUYHBAIOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TIAHHPOBAHHUIO M OCYIIECCTBICHHIO YICOHOM JIeATETbHOCTH.

IMo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornveckue aeiicTBUSA:

YMEHHSI UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pPacKpeIBaTh CMBICT XHUMHUYCCKHX TIOHATHH (BBIIEISATH WX XapaKTepHBIC IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHSIMH), UCIIOJIH30BATh MOHSATHUS JIJISI OOBSICHEHHS
OTICIbHBIX (DAaKTOB W SIBICHHH, BBIOMpATh OCHOBAHHMS M KPUTCPUHM I KJIACCH(PHUKAIINU
XUMHUYECKHUX BEIIECTB M XHMHUYCCKHUX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U
MEXTy 00BEKTaMHU U3yYeHUs, CTPOUTH JIOTHYECKUE PacCykIeHUs (MHIYKTUBHBIC, IS TYKTHBHBIC,
10 aHAJIOTHH ), JAeJaTh BBIBOBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIC M METANpPEJIMETHbIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH IUPOKO
NPUMCHSCMbIC B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMHUYCCKHHA 3HAK (CHMBOJI 3JICMCHTA),
XUMHAYeCcKass (GOopMysia M YpaBHEHHUE XHMHUYECKOH pEaklIuud — TMPH PEHICHUU Yy4eOHO-
MO3HABATEIbHBIX 337a4, C YyYETOM OTUX MOJCJIbHBIX MPEJACTABJICHUN BBISIBIATH W
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYCCKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
NPOTHBOPEYHSI B U3y4aeMbIX MTPOIECCAX U SBICHUSX.

ba3oBble uccienoBareibCKue AeliCTBHSA:



YMEHHME HCIOJb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHMSA, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HaOII01aTh 32 X0/10M Mpoliecca, CAaMOCTOSTEILHO TPOTHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeI0BaHMs, COCTABIISITh OTYET O MPOJIEIaHHOM paboTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ OpM MpeaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLICHHUBAThH MMPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METObI U 3alpPOChl MPU MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBIIOJHEHUSI yUEOHBIX U MO3HABATEIbHBIX 3a]a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OMbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIA/ICHUE KYyJIbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy NpeAcTaBICHUS
UHPOPMALIMK U HUTIOCTPHPOBATH pEIIaeMble 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpolEcce y4eOHOW M HCCIEeI0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaloLIeH IPUPOAHOMN CPEbl.

KomMyHnkaTHBHbBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYJTUPOBATh CBOM MPEJIOKEHHS] OTHOCUTENIBHO BBIINOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATH NOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIbHOMN AESITEIbHOCTH B YCTHBIX
U IIMCBMEHHBIX TEKCTaX; JeJaTh NPE3EHTAUHI0 pPE3YyJIbTATOB BBINOJIHEHUS XUMUYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOPHOW pPAabOTHI MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABaTEIbHON U
HCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxJaeHHUs, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITMIOJTHEHHON pabOThI U IpyTHeE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEAENSATh eI ACSITEIbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh M NpU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelmIeHHsT y4YeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WJIH KOPPEKTUPOBATh MNPEIJIOKEHHBIA AJITOPUTM JEWCTBUM INpHU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMOMYy4YeHHs] HOBBIX 3HAHMM 00 HM3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO pe3yJIbTaTa 3asiBJICHHOM LEIIH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

IHPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O005S3aTEIBHOIO COAEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC



o0yyaromyUMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeMETHOW 00acTH «XUMHUS», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
3JIEMEHT, [POCTOE€ BEHIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs H
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHUYECKOIO
DJIEMEHTAa B COCIMHEHHWH, MOJSIPHBIA 0O0BEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, KilaccuuKanus
peaKiuii: peakiuu COeAUHEHUs, PEaKIIUU Pa3I0KEHUs, PEaKIH 3aMEeLICHHs, PeaKIH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIMU, TEIIOBOM A (PEKT peaklny, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTtoma, aTOMHas OpOHTa b, PaguyC aromMa, XUMUYeCKas CBS3b,
NOJISIpHAasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi J0JIs BellecTBa (MPOIIEHTHAs KOHIEHTPAIUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMKUCAHUY BEIIECTB M UX MPEBPAIICHUIH;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

OTpECNATh BAJICHTHOCTH aTOMOB J3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAICKHOCTh BEUIECTB K
onpeAenéHHOMY Kjaccy COEOUHEHHM 1o QopmyiaMm, BHJ XMMHYECKOH CBs3U
(KoBaJIeHTHasl U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHSIX;

packpbiBaTh cMbica llepuoguueckoro 3akona /. M. MenneneeBa: n1eMOHCTpUPOBATh
NOHMMAaHHE MNEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX
nojio)keHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJipo;

OMMCHIBATL M XapakTepu3oBaTh TabmuyHyro ¢opmy Ilepuogudeckoir cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJlaBHas moarpymnmna (A-rpymmna)» u
«mmoboyHass moarpynmna (b-rpymma)», Maibie W OONBINME TIEPUOMABI, COOTHOCHUTH
o003HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «lleprognueckast cuctemMa XUMHYECKHX
anemeHnToB J[. V. MeHnaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeneHre ux rno 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHNYECKHE BEIleCTBA, XUMUUYECKUE
peakiuu (MO0 YHCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
spdexry);

XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3ITUUYHBIX
KJIaCCOB, MONTBEp)KJas  ONHUCAaHUWE TMpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBHUSAX;
BBIUUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEeaKInu;



IMPUMCHATH OCHOBHBLIC OIICpaliun MBICIUTEIBHON ACATCIIBbHOCTH — aHaJIu3 U CHUHTC3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUI0, KIACCH(UKAINIO, BBISBICHUE PUYUHHO-
CJICACTBCHHBIX CBSI3EU — JJI1 U3Y4YCHUSA CBOICTB BCIIECCTB N XHUMHYCCKUX peaKuHﬁ,
€CTeCTBEHHO-Hay4YHbIE€ = METOJAbl  MO3HAHUS  —  HAONMIOJIeHWEe,  HU3MEpeHHeE,
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PeabHBIA U MBICTICHHBIN );

CJel0BaTh IMpaBUJiaM TIOJIb30BAaHUSI XMMHYECKOM TMOCyJ0M U  J1abOpaTOpHBIM
0o0opyIOBaHHEM, a TAaKXKE MpaBHJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB IO MOJTYUYEHHUIO
U coOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOHa), MPHUTOTOBICHHUIO
pacTBOPOB C ONMPEAEIEHHON MAacCOBOM JTOJIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y TIPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIEJIOUCH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMyC, peHon(TaTenH, METUIIOPaHX U APYyTHE).

K koHiy obyueHus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUYAIOLIMXCS YMEHHM:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKMX MHOHATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENILHOCTD, CTEIIEHb OKHUCIICHMs, XMMHUYECKas peaKkuus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs JUCCOLMAIMsS, pEeaklUud HMOHHOro OOMEHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AUIOTPONUs, aM(pOTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAasl, MeTaJJIM4yecKas), KpUCTAJUIMUecKas pemérka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM pEakLUuu, MpeleiabHO IOIyCTUMas
koHueHntpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHSATUH M NPUMEHATH 3TU
MIOHATUS ITPU ONMCAHMM BEIIECTB U UX MIPEBPALCHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBJI€HHs (OpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENEATh BAJICHTHOCTb U CTENECHb OKUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJlaccy COeIMHEHMH Mo (opmysiaMm, BHI XMMHUYECKOH CBS3U (KOBaJE€HTHAas, MOHHAsd,
METaJUINYecKas) B HEOPraHMYECKUX COCIUHEHHUSAX, 3apsi] HOHA MO XUMHYECKOU
dopmyre, xapakrep cpelasl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKUX COCIWHEHHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMmbicha Ilepuognyeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHUMaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabinuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpynna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele U GoJbliMe TNEPUOJBI,
COOTHOCUTH 0003HAu€HUs, KOTOpblE HMEIOTCS B MEPUOAUYECKOW Tabaule, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB U
3aps sizipa, o0Iee YUCIo IEKTPOHOB U pacIpeiesieHUue UX 10 IEKTPOHHBIM CI0SM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IIPEJENax MaJblX IIEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;



KIACCU(PUITMPOBATH XUMHUYECKUE AIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakiuu (10 YMCIy W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUUECKUX JIEMEHTOB);
XapaKkTepU30BaTh (OMUCHIBATh) OOImMME M CHenudUUecKue XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl OMKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKON JUCCOLUUALIMU KUCIIOT, HIEJI0YEH U COJIEeH,
MIOJIHBIE W COKpPAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOATBEP)KIAIOIIMX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXIYy BELIECTBAMHU
pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHca 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIPHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 110 (hOopMyJie COSTMHEHHUSI, MAaCCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEeaKUu;

coOMoIaTh MpaBWIa TMOJB30BAHUS XUMHUYECKOM TMOCYyJIOM U  JIabOpaTOpPHBIM
o0opyloBaHHEM, a TakKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIMH, MOATBEPIKAAIONINE KAaUeCTBEHHBIM COCTaB pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUA-, OpoMua-, MOAHI-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, CynbdaT-, THAPOKCHUI-UOHBI, KATHOHBl aMMOHHS W HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON ACATEIBHOCTU — aHAU3 U CUHTE3,
cpaBHEHHE, O000O0IIEHNEe, CHUCTEMATHU3aIlMI0, BBISIBJICHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUsS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIMil, €CTeCTBEHHO-
HAayYyHbIE METOJbl TO3HAaHUS — HaONIOJIeHHWEe, W3MEPEHUEe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo yacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/m | W TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypchl
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumusi — BaxkHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 ) bu6nmoreka [JOK
' IIPAKTUYECKON https://m.edsoo.ru/7f41837¢
JIEATEeILHOCTH YeJIOBEKa
12 BemecTBa n xuMudeckue 15 | 0 bu6mmoreka [{OK
' peaKInu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pazjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosnyx. Kucnopon. 6 0 | bubnnoreka [JOK
' IMoustue 06 okcumax https://m.edsoo.ru/7f41837¢
5 Bonopon.Ilonstue o 2 0 | bu6mmorexa [{OK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/741837¢
73 Bopa. Pacteopsl. IlonsiTue 5 | | bubnnorexa [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7{41837¢
24 O::OZHHG :CTCCH 1 1 ) bubmuoreka [JOK
. HEOPraHUYECKHUX
p 8 https://m.edsoo.ru/7f41837¢
COCTMHCHUI
Uroro no pazaeny 30

Pasnean 3. Ilepnoanueckuii 3axon u [lepuoguyeckas cucreMa xumudeckux 31eMeHToB /. U. MenneseeBa.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CTpOCHHe aTOMOB. XUMHYecKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[Ieproanueckuii 3aKOH U
[lepronnueckas cucrema
3.1 XHMUYCCKHX JIEMEHTOB [l 7 0 0
N. Menpneneesa. Ctpoenue
aToma

Bbubmoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUeCKas CBA3b.

39 OKUCIUTENbHO- g | 0 bubmuoreka [JOK
BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu

Hroro no pasneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 0 0 bubmmorexa IOK

https://m.edsoo.ru/7141837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosan4yecTBo yacos D1eKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | W TeM MPOrpamMMbl Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchbl
Pasnen 1. BemecTBO 1 XUuMHU4YecKHe peakIuu
I1 0
1.1 SHZI:{TISI?II) ZIZEZ:H}I],IF)J: g aze::; 5 1 0 bubmmorexa LIOK
' pasn https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XMUMHUYCCKUX PeaKini https://m.edsoo.ru/7f41a636
. " uarus. XUMHYECKU
A Hat https://m.edsoo.ru/7f41a636
peakiuy B pacTBOpax
Uroro no pazaeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
06
ast XapaKTepUCTUKA BuGmiorexa LIOK
2.1 XUMHYECKHUX 3JIEMEHTOB 4 0 1
https://m.edsoo.ru/7t41a636
VIHA-rpynmel. ["anorenst
OO01mas xapakTepucTHKa
59 XHMHYECKHUX JIEMECHTOB 6 0 0 bu6mmoreka [IOK
' VIA-rpynmnesl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as xapakTepuCcTHKa
)3 XHMHYECKHUX JIEMECHTOB 7 0 | bu6mmoreka [IOK

VA-rpynnsl. Azot, pocdop
U UX COCTMHEHHS

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



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

OO61as xapakTepucTHKa

54 XUMHYECKHUX DJIEMEHTOB g bu6mmoreka [JOK
' IVA-rpynmsl. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHHS
Hroro no pazaeny 25
Pazgen 3. Metasuiibl M UX COeAMHEHUS
Bbu6mmoreka [JOK
A i 4
3 (Obmpte CRORCTEA MeTalAOoB https://m.edsoo.ru/7f41a636
17 Baxxueiiniie MeTamibl 1 UX 16 bu6nmoreka [JOK
' COEIUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
41 BemecrtBa u matepuaiel B 3 Bbubnmoreka [JOK
' JKU3HH YeIOBEKa https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
PesenBHoe Bbe 3 bubmuoreka [JOK
BHOE BpeMs
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KosmuecTBo yacos flata usyenus
Ne
n/n Tema ypoka B Kontpoabubie | IlpakTunueckue
cero padoThl padoThI
[Ipenmer xumuu. Pons xumuu B
1 JKU3HM yenoBeka. Tena u 1 0 0
BEIIECTBA
[TonsiTue 0 MeTOIaX MO3HAHUS B
2 1 0 0
XUMHH
[TpakTrueckas padora Ne 1
3 «IIpaBwmita paboThI B 1abopaTopuu 1 0 1
U IpuéMbI 0OpaIeHus ¢
1ab60paTOPHBIM 000PYIOBAHUEM
4 YucTele BelecTBa U CMECH. | 0 0
Crioco0bl pa3aeneHus: cmecei
[TpakTuyeckast pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1
OUYMCTKH MTOBAPEHHOM COIM)»
6 ATOMBI U MOJIEKYJIBI 1 0 0
XUMHUYECKHUE JIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 0 0
AJIEMEHTOB
[IpocTeie U CH0KHBIE BELIECTBA 1

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

3aK0H MOCTOSHCTBA COCTaBa




BEIIECTB. XUMHUECKas (hopmyJa.
BajeHTHOCTh aTOMOB XUMUYECKHUX
DIIEMEHTOB

11

OTHOCUTEIbHAA aTOMHAg Macca.
OTHOCUTENbHASI MOJIEKYJISIPHASI
Macca

12

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHA

13

KomnuaectBo BemecTBa. Moib.
MonsipHas macca

14

duzngeckne 1 XUMHYIECKHE
sIBIIeHUS. XUMHUIecKas pcaKkusd

15

[Ipr3Haku U yCcinoBus NpOTEKaHUS
XUMHUUYECKUX PEAKIUI

16

3aKOH COXpaHEHHS MacChl
BEIIECTB. XUMUYECKUE YPaBHEHUS

17

BreraucneHns KoandecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKHX PEaKIni

18

Knaccudukanus XuMuaeckux
peakuuii (coequHeHus,
pa3oXKeHus, 3aMeIleHUs], 0OMEHa)

19

M. B. JIOMOHOCOB — y4€HBIi-
sHIKIoneucT. O0o00IEHNnE U
CUCTEMAaTHU3aIus 3HaHUN

20

Kontponbnas padota Nel o teme
«BemecTBa 1 XUMHUYECKHUE
peaKIum»




21

Bozayx — cmecsk razos. Coctas
Bo3ayxa. Kucinopon — sneMeHT u
npoctoe BeuecTBo. O30H

22

DU3NYECKUE U XUMUYECKUE
CBOMCTBA KUCJIOpO/ia (peaKiuu
okucieHus, ropeaue). [loustue 06
OKCHAX

23

TennoBoii a3 ekt xumMuaeckoi
peaKIyu, OHSITHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUIECCKHX
peaKIusIx

24

TormBo (HeTh, yrojib U METaH).
3arpsi3HeHue BO3ayXa, ClocoObl
€ro NpeJoTBpAIICHUS

25

[TpakTryeckas padora Ne 3 o
teme «llomydyenue u cobupanue
KHCII0pO/1a, U3yUYEHHUE ET0
CBOMCTB»

26

Bonopoa — anemeHT u npocroe
BeliecTBo. HaxoxxneHue B
pUpoOJIE

27

CriocoObI ToTyYeHHst KHCIOPOa B
1a00paTOpHUH U
NPOMBIIUICHHOCTH. [IpuMeHeHne
KHUCTIOpoJia

28

CDI/I?:I/I‘-ICCKHC U XUMHNYCCKUC
cBoiicTBa Bojmopoaa. [Ipumenenne
BOJIOpOAA




29

IlousaTHe 0 KHUCIIOTaX U COMISIX

30

CrniocoObI mosTyueHHs BOOPOia B
nabopaTtopuu

31

[TpaxTrueckas padota Ne 4 mo
teme «llonydenue u coOupanue
BOJIOPOJIa, U3YUYCHHE €r0 CBOMCTBY

32

Mounsipablit 00BEM razoB. 3aKOH
ABorazipo

33

Brrunciienus 00bEMa, KOJIUYECTBA
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

34

Brruucienus o05EMOB ra3os IO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHAa 00BEMHBIX OTHOIIEHHH
ra3oB

35

duznueckre U XUMHUYECKHE
CBOMCTBA BOJBI

36

CocraB ocHoBaHuii. [Toustie 00
WHIUKAaTOpax

37

Boga xak pactBoputens.
HaCI)IHIGHHI)IG N HCHACBhIIIICHHBIC
pactBopbl. MaccoBast 1oJist
BElIECTBa B pacTBOpE

38

[Tpaktuyeckas padora Ne 5 o
teme «lIpurorosiienre pacTBOPoB
C onpeAenEHHON MacCOBOM A0JIEH
pPacTBOPEHHOTO BEILIECTBA»




39

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bogopon. Bona»

40

Oxcunpl: cocTaB, KacCUpUKALINS,
HOMEHKJIATypa

41

[Tonyuyenue n XuMHUYECKHUE
CBOWCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUI0B

42

OcHoBaHUA: COCTaB,
Kkiaccudukaius, HOMEHKIIaTypa

43

[TonydyeHue nu XuMH4eCKHe
CBOWCTBAa OCHOBaHUM

44

Kucnotsl: coctas,
KJaccu(uKalus, HOMEHKIIATypa

45

HonyquI/Ie U XUMHNUYECCKHUC
CBOMCTBA KHUCJIOT

46

Counu (cpenHue): HOMEHKIATYPA,
CIOCOOBI MMOJIy4YCHHA, XUMHUYCCKUC
CBONCTBA

47

[TpakTuyeckas padora Ne 6.
PeleHne skciepUMEHTAIBHBIX
3aja4 1o reMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUID)

48

I'eneTnueckas CBA3b MEXAY
KJIACCaMU HEOPTraHUYECKUX
COEIMHEHUN

49

O06001IeHE ¥ cCUCTEMAaTU3aIUI
3HAaHUU

50

KonTponbhas padorta Ne3 no teme




"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAUHEHUMN"

51

[TepBbie MOMBITKY KIacCHPUKAITUN
XUMHYECKHX dIeMeHTOB. [loHsaTue
0 TPYIIIAaX CXOAHBIX AJIEMEHTOB

52

[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX 31eMeHTOoB Jl. 1.
Menneineena

53

[Tepurozpl, TPYMIIBI, MOATPYIIIBI

54

Crtpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tombl

55

CrtpoeHnue 31MeKTPOHHBIX 000JI04eK
aTOMOB 3JICMEHTOB
[Tepuoanueckoit cucremst /. H.
Menneneena

56

XapaKkTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
Ilepnonnueckon cucreme /1. U.
Menneneena

57

3nauenue [lepuoandeckoro
3aKOHA JJIs1 Pa3BUTHS HAYKU U
npaktuku. [. 1. MenneneeB —
YYEHBIM, IEJAaror U rpaXJaHuH

58

DJIeKTPOOTPUIATEILHOCTh AaTOMOB
XUMHUYECKHUX 2JIEMEHTOB

59

HNonnas xuMudeckas CBsI3b

60

KoBanentrnas noJrsIpHas




XUMHUYECKas CBA3b

KoBanenThas HEMOJIsIpHAaA

61 1
XUMHUYECKas CBSI3b

62 Crernenb OKUCIICHUS 1

63 OKHCIIHTEIBHO- |
BOCCTAHOBUTEJIHHBIE PEAKIIHU

64 OKHCIIHTEIN U BOCCTAaHOBHUTEIN 1
Kontponbhas padorta Ne4 no teme

65 «CTtpoenne aToMa. XuMHU4YECKast 1
CBSI3bY

66 UTOTOBasi KOHTPOJIbHAs paboTa 1

67 O6061£ICHI/IC A CUCTEMATU3ALMs 1
3HAHUM

63 O6O6HUIGHI/IC Y CHCTEMaTH3aIHs i
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoaunuecTBO 4acoB

JdaTa nzydyeHus

Ne n/n Tema ypoka B Konrpoabusie | Ilpakrnuyeckue | [lo mnany @akTHUYECKU
cero padoTsbI padoThI

Ilepunonnueckuii 3akoH. [lepuonnueckas

1 crucTemMa XuMHU4Yeckux ayemeHnToB /. U. 1 0 0
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX 1 0 0
[IEPUOI0B

3 Knaccugukanus 1 HoMEHKIaTypa | 0 0
HEOPraHUYECKUX BEILECTB

4 Buasl xumMu4ueckoil CBA3U U TUIIEI 1 0 0
KPUCTAJUIMYECKUX PELIETOK
Konrponsnas padora Nel no treme

5 «IToBTOpEeHue 1 yriayoieHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMUIeCKHX peakinii | 0 0
10 Pa3JIMYHbIM IIPU3HAKAM
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0
TeTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMUYECKOM PaBHOBECHHU.

3 @DaKTOpPBI, BIUSAIOIIKE HA CKOPOCTh 1 0 0

XUMHYECKOH PCaKun U MOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHUS




OKHCIATEIFHO-BOCCTAHOBUTEIHHBIE
peaKIuu

10

Teopust dIEKTPOIIUTUIECKOU
nucconuaru. CUIbHBIE U CIIA0bIE
AIEKTPOIUTHI

11

HoHnHbIE ypaBHEHHUS peaKkUil

12

XUMHYECKUE CBOUCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTaBICHUIN 00
AIEKTPOJIUTUYECKON AUCCOIUALINKT

13

XMMHYECKUE CBOMCTBA COJIEU B CBETE
MIPEACTABICHUHN 00 AJIEKTPOIUTHIECKOM
TUCCOLIMAINHT

14

[TonsaTHE O THIpONIH3E CONEN

15

O0001IeHne 1 cUCTEMaTU3AINS 3HAHUN

16

[TpakTuueckas padora Ne 1. «Pemenue
AKCIEPUMEHTAJIbHBIX 3a7au»

17

Kontponbhas padota No2 mo Teme
«DNEKTPOIIUTUYECKAS] TUCCOLIUALINSL.
XUMHUUECKUE PEAKLIUU B PACTBOPAX»

18

OO0mras XxapaKTepuCTHKa raJOreHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

19

XnopoBogopoa. CosisiHast KHCIOTA,
XUMUYECKHUE CBOMCTBA, MOJTYUYCHUE,
NIpUMEHEHUE

20

[TpakTryeckas padora Ne 2 o Teme
«ITonyueHnue COJISTHON KUCIIOTHI,
W3y4YEHHUE €€ CBOMCTBY»

21

Brrancnenus mo YPaBHCHUAM




XUMHUYCCKUX peaKHI/II\/II, €CJIM OOUH U3
peareHTOB J1aH B U30BITKE

22

OO0m1ast xapakTepucTHKa 31eMeHTOB VIA-
IpyIIbI

23

AmnoTponHbIe MOIU(UKAIIUN CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUH B
npupojae. XuMHUYECKHE CBOMCTBA CEPbI

24

CepoBonopoj, cTpoeHue, Pu3ndecKue u
XMMHYECKHUE CBOMCTBA

25

Oxcuppl cepsl. CepHast KUCIIOTa,
¢uznyecKrue 1 XUMHUYECKUE CBOWCTBA,
IPUMEHEHNE

26

XUMHYECKUE PeaKIny, JexKalue B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE OKPYIKarOIIeH
Cpeanl COCAMHCHUSAMU CCPBL

27

Brruncienne MaccoBoil 10J11 BBIXO/a
IPOIYKTa peaKinu

28

OO0mas xapakTepucTrKa 3JIEMEHTOB V A-
rpynisl. A30T, pacCIpOCTpaHEHUE B
npupojie, GU3NYECKUE U XUMUIECKHE
CBOMCTBa

29

AMMUaK, ero pu3nYecKue U XUMHYECKUe
CBOICTBA, NOJIy4CHHUE U TIPUMEHEHUE

30

[TpakTnueckas padbora Ne 3 o Teme
«IlomyueHnne aMmmmuaKa, n3y4eHHe ero
CBOMCTB»




31

A3oTHas KucioTa, e€ pusndeckue u
XUMUYECKHE CBOWCTBA

32

Hcrnons30BaHue HUTPATOB U COJIEU
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX
yaoOpeHuii. XuMHUYECKOE 3arps3HCHUE
OKPYXAaIOIIEH Cpeabl COETUHEHUSIMU
aszora

33

®ochop. Okcun docdopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJYYEHUE

34

Hcnons3oBanue ochaToB B KauecTBe
MHHEPAITBHBIX y100peHHid. 3arpsisHeHUe
npUpOAHOii cpenbl hocharamu

35

Yrnepon, pacnpocTpaHeHUE B IPUPOJIE,
dbuznyeckue 1 XuMUYEeCKIe CBOMCTBA

36

Oxkcupel yraepoaa, ux Gpusudeckue u
XUMHUYECKHE CBOHCTBA. DKOJIIOTHICCKUE
po0JIeMBbI, CBS3aHHBIE C OKCHUIOM
yriepona (IV)

37

VYroapHasg KUCIOTa U €€ COJIN

38

[TpaxTrueckas pabota Ne 4 o Teme
"[lTonyueHue yriaekuciioro rasa.
KavecTBeHHas peakiys Ha KapOOHaT-

HOH

39

[TepBoHayabHbIE TOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yTiepoaa

40

Kpemuuii u ero coequHeHust




[TpakTuueckas padorta Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 33124 [0 TEMe

4 «Baxkneinme HeMeTalJIbl U UX
COEIMHEHUS
KonTponbras padorta Ne3 mo Teme

42 «Baxkneimme HeMeTaIIbl U UX
COETMHEHU
OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJJIOB. MeTalinuecKas

43 CBSI3b M METAJUINYECKAs! KPUCTAIIMYECKAs
pemérka. Pu3nvyecKue CBOMCTBA
METAJII0B
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUUECKUH Psii HAlpsDKEHUH
METAJIJI0B
O61u1me cnocoObl MOMyYeHHUs METALIOB.

45 CmuiaBbl. Beruucienus o ypaBHEHUAM
XUMUYECKHUX PEaKLUid, €CIIU OJIUH U3
peareHTOB COJIEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UHU METAIIIIOB

47 [llemounbIe MeTAILITBI

48 OKcuabl ¥ THAPOKCUBI HATPUSA U KAJIUS

49 [IlenouHo3eMeNbHBIE METATIIBI — KAJIBITUH
W MarHui

50 BakHeime coeTuHEHUI KAIbIUS

51 O0001eHre U cUCcTEMaTU3ALNS 3HAHUH

5 JKEcTKOCTh BOMBI U CIIOCOOKI €€

YCTpaHEHUS




53

[TpakTuueckast pabora Ne 6 o Teme
"YKECTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

54

AJTIOMUHAHT

55

AmdoTepHbIe CBOICTBA OKCH/IA U
TUAPOKCH]IA

56

Keiezo

57

Oxkcunpl, THAPOKCHU B U conu xene3a (1)
u xenesa (111)

58

O0001IeHre U cUCTEMaTU3ALNS 3HAHUN

59

ITpakTnueckas padora Ne 7. Pemenue
AKCTIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxkneimme MeTaiIbl ¥ UX
COCIUHCHHS

60

Brruucnenus o ypaBHeHUSM
XUMHUYCCKUX peaKHHﬁ, €CJId OJUH U3
PCarcHTOB OaH B U30BITKE WU COACPIKHUT
IIpUMeCcH. BbI4mciIeHHst MacCOBOM JT0JIH
BbIXO/JIa MMPOAYKTa pCaKIun

61

O00011IeHHE U CUCTEMATU3ALIMS 3HAHUN

62

Kontponbnas padota Ne4 o Teme
«BaxHenime MeTauIbl U UX
COEIUHEHUS

63

BemectBa n Mmatepualibl B MOBCEAHEBHOM
JKA3HU Y€JI0BEKa

64

XUMHUYUECKOE 3arps3HCHUE OKPYIKArOIIEH
cpebl

65

Pons xumuu B PCUICHUH SKOJIOTHUYCCKUX




nmpo0em
66 HToroBast KOHTpOJIbHAsA paboTa 1
67 O0001IeHne 1 cUCTEMaTU3AINS 3HAHUH 1
68 O06o01IeHre U crucTeMaTu3alus 3HaHu! 1

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknimonepHoe obmiecTBo «31aTenscTBO
«IIpocsemmenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiponeproe odmiectBo «M31areascTBo

«ITpocsemienue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/ff0d227e, POII
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