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HHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOoIaBaHMsl Y4eOHOTO IMpenMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpXKaHKE, MPEAyCMAaTPUBAET paCIpe/ieIeHue ero 1o KiaccaM U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa30BaHus, a TAK)Ke TPEOOBAHMIA K pe3yIbTaTaM 00yUeHHsI XUMHUH
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUN O MaTEPUAIEHOM €MHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 06€30macHOCTH, TPoOJIeM 3IpaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHNE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO IPUPOABI U YEJIOBEKa, SABISETCA OTBETCTBEHHBIM 3TAallOM B (HOPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeJIOBEKY, BHOCUT CBOHl BKJAJ B 3KOJIOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHME
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkKaHHs MPOrpaMMbl 10 XMMHHU COPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOITUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOrO IPUMEHEHUS U NOJYyYEHUs U3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3yueHne xumuun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEeSTEIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIBHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUN MPAaBUI 0€30MacHOrO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHITHUIO DPEUIeHUH, CIIOCOOHOM amanTHUpoBaThcsi K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAaUEHUE JUISl pa3IMYHbIX BUIOB JICATEIHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JXU3HU Y TPYIOBOM JEATENBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHMS CBOETO 370POBbS M OKPYKAIOLIEW IMPHUPOIHOU
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO01ee yuCiIO 4acoB, OTBEAEHHBIX IS U3y4EHUS XMMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COILEPXAHHUE OBYYEHUS 8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U cOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo opMysiaM XUMHUUECKUX COCTMHEHUH.

OU3NYECKME U XUMUYECKUE SBJICHUA. XUMHUYECKas peakiuss W €€ MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiraccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOparenus ¢ J1abopaTOpHBIM OOOpPYIOBAHHWEM, M3YyUYECHHE U ONMUCAaHWE (DU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJUBaHUE MEIHOMW MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HaOII0ICHUE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pactBopoMm coiqu meau (ll), m3ydenme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpOBEeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAHUE
pEe3yNbTaTOB MPOBEACHUS OIbITa, HIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MaccChl, CO3JaHHE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuuu ropeHus).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOmIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B IMPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHusl. KuciaoTsl U comm.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoWcTBa BoJbl. OcHOBaHUsS. Poyib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HecosleoOpa3yromue. HomeHnkiarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEX/y KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W MPEKPAIECHUS TOpPeHUs (IMoXapa), 03HAKOMJICHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHWE BHUIEOMATEPHAIIOB), HAOMIOCHHE 00pa3IlOB BEIIECTB KOJIMUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOJKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (ll) ¢ pactBopoMm cepHO#l KHCIOTHI, KHUCIOT C METallJlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepumoaunyeckasi cucrema xummuuyeckux 3Jjiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux aieMeHToB J[. M. MenneneeBa. Ilepuonsr u rpynmbl. DU3HYECKU CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XHMHUYECKOTO DJIEMEHTa MO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuoanyeckoro 3akona u lleproguyeckoil cuCTEMbl XUMHUYECKUX 3J€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSATHH, TaKk © TIOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MO/IENb, SIBJICHUE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonnueckuii 3akoH. Ilepuomumueckass cucrema Xumudeckux osiementoB J[. M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreMe u CTpOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIEeCTB. XHUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemaoBoMy 3(hdekry, Mo H3MEHEHHIO CTeHeHel
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. CocTaBiIEHUE YpaBHEHHI OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHU3M JHCCOIMALlMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM peakIuud OT BO3JACHCTBHS pa3iIMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOLIUX MPU3HAKK MPOTEKaHHs peakiuil MOHHOro obmeHa (oOpazoBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaYE€CTBEHHBIX pEaKIuil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha NpHMeEpe XJopa (B3aUMOJICHCTBHE C METaJlaMH, HEMETaJIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepucthka 531eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndeckue M Xumudeckue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIIIEHHOIO CIoco0a MOyuyeHUs CepHOU KHUCIOThL. [IpumeHnenue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npuMeneHue. Coianu aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOICTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonb3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KauecTBE MHUHEpPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiictea. Oxcuna ¢ocdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTIEPO, AJTIOTPOIHBIE MOIU(MHUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKUue Mpo0ieMbl, CBsI3aHHbIE ¢ OKcuIoM yriepona (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HMPHUPOJAHBIA Ta3, HedTh), NPOAYKTHl UX MepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBa, MOJy4eHHE U IPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OCTOH, Xene300eToH. IIpoGmemsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCHOJb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAHUSI, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWMCTBaMH a30Ta, (ocopa U UX COCAMHEHUU
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHHMS U (ochaT-MOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢yaiepeHa, O3HAKOMIJIEHHE C MPOLECCOM aJACOPOIMH PAaCTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHUE TPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TPOJIYKIHEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckoi cucreMe xumuuyeckux anemMeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl notydyeHus MeTauioB. [IoHATHE O KOPPO3UM METALIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CcTpoeHHE MX aTOMOB, HaXxOXJeHUE B mpupojae. OU3MvecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuuyeckux sneMeHToB . M. MenpeneeBa, CTpO€HHME HMX aTOMOB, HAXOXKICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkeHue B Ilepmonnueckoll cucreMe xumudeckux anemeHtoB . .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAeHHE B Tpupoje. Ouznueckne 1 XUMHYECKHE CBONCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YE€HHUE pe3yNIbTaTOB KOPPO3UH METaNIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIopoie  (BO3MOXHO  HCIOJB30BAHUE  BUICOMATEPHANIOB), MPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCe0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B MOBCEJHEBHON KU3HU YelloBeKa. be3onmacHoe MCnoJib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTUPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3P(EKT, TEXHOTOT s, MaTePHAIIBL.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperatHoe COCTOSIHHE BEUIeCTBa, TIas,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunTtes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHHEPAIbHBIC YHIOOpECHHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0/ OOYUEHHUS] XUMHUHU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSMH, TMPUHATHIMH B OOIIECTBE MPaBHJIAMH W HOPMAaMH IMMOBEACHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COLMATM3AINN O00YIaOIIHXCSI.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCSA PYKOBOJCTBOBATHCS
CHCTEMOW MO3WTHUBHBIX IEHHOCTHBIX OPHEHTAIMH M PaCIIUpEHHE OIbITa JCITEIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K OTEUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIC[INIO0, MOHUMAaHMs 3HAYCHHS XMMHYCCKOW HAyKH B >KM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpPMAIMEH O MEPEIOBBIX JTOCTHKEHUIX W OTKPBITHIX
MHPOBOM M OTE€YECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHpa 1 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

MPEACTAaBICHHS O COLMAIBHBIX HOPMax M IpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESITEIBHOCTH MPH BHIMOJHEHUH YUCOHBIX, TO3HABATEIbHBIX 33134,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOH NesTEeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJECHHE M TIOCTYIIKHM CBOMX TOBApHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHUYCCKHE  TPEJCTABICHHS O  BEIMIECTBE W XUMHUYECKOH  pEaKIuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIOIIME OCHOBY JUISI
MOHUMAHUS  CYIIHOCTH HAay4yHOW KApTHUHBI MHUpa, MPEJICTaBICHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX UEIOBEKA C MPUPOJHOM Cpeloi, o poJin
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IOJIyY€HHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOJI0OJaeMbIX IPOLIECCOB U SIBICHHH, MO3HABATEIBHOM,
MH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, MOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYCHHMIO M TIO3HAHHWIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW M HMCCIIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU M YPOBHS 0OyUeHHsI B TAJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
MpUBBbIUEK (YHOTpEONEHUsI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHUS
nmpaBui OE30MaCHOCTH TPH OOpalleHNH C XUMHYECKHMMH BEIIECTBAMHU B OBITY W peabHOM
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPaKTHYECKOMY M3Yy4eHUI0 Mpodeccuii U TpyAa pa3InyHOro poja, yBakKeHHE K
TPyAy ¥ pe3ylbTaTaM TPYJOBOH MAEATENBHOCTH, B TOM YHCIE HAa OCHOBE MPHMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XHUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPaCKTOPHH
MPOJIOJDKEHHsST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JI0rHYeCKOro BOCIIUTAHMUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYalUsX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIO/ICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKaIOIEel MPUPOAHOMN Cpeoil, 1Sl MOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJiIeM M IMyTed MX pelleHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meramnpeaMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIC UIA (HOpMUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH U3 ATHX MPeIMeToB (OPMHUPOBATH MPEICTABICHUE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABAaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornveckue 1eMcTBUs:

YMEHHSI UCIOIb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOSCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,



yCTaHaBIIMBaTh B3aUMOCBS3b C APYIUMH MOHSITHAMU), UCHOJIB30BATh HOHATHUS JUII OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpAaTh OCHOBAHMSA M KPHUTEPHH JJs KiIaccupukanuu
XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATH IPUYMHHO -CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4€HUS, CTPOUTH JIOTHYECKUE PACCYKJICHUS (MHIYKTUBHBIC, JICTyKTUBHBIC,
10 aHAJIOTUH ), AETaTh BBIBOBI M 3aKIIFIOYCHUS;

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC TPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKass (opMmylla W ypaBHCHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBHI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa MO IUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M TpOIlecca, CAMOCTOSTETFHO MTPOTHO3UPOBATH €TO
pe3yibTat, (GopMyITHpPOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIHIO pa3IMYHBIX BUIOB
1 GOPM MPECTABIICHUS, TOJTyIaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHHUs, CIpPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE PUMEHSTh PA3JIMUYHbIC METO/IbI U 3aIPOCHI P TIOUCKE U 0TOOpE UH(OpMAIHK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUSI YICOHBIX U TTO3HABATEIIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (GOpPMY TIpEACTaBICHUS
nHGOpPMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 3a/a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh U aHAJIU3UPOBATh B Tpollecce y4eOHOW M HCCIIEeNOBAaTEIbCKON
JEATETBbHOCTH UH(OPMAIIHMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOpPMYIHpPOBATh CBOM TPEAJIOKEHUS] OTHOCUTENIFHO BBIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepUMEHTa (J1abOpaTOPHOTrO OIbITa, Ja0OpaTOpHOW pPabOTHI MO MCCIETOBAaHHUIO CBOWMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEIOBATENIbCKOM JEATENbHOCTH NpPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa



oOIMMX MHTEPECOB M COTIACOBAHMS MO3ULUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).
PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:
YMEHHE CaMOCTOSITEJIbHO ONPENENSITh LN AEATENbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEIVIOKEHHBIM aJITOPUTM JEWCTBUHN NPH
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBAThb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE HUCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUHU 3a/1aHUN.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueid mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCS Hay4Hble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obnacTu «XHUMHS», BHUIAbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAINH, TPe00pa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.
K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHPOBAHHOCTh Yy OOYHYaIOLIUXCSI YMEHUM:
® DacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX IMOHSATHI: aTOM, MOJIEKyJa, XUMHUYECKUUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOIHAS U
HEOJTHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJI XUMHYECKOIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKasl peakiys, KiIaccupuKaus
peaKuuil: peakuu COCAUHEHUs, PEaKLUU Pa3JI0KECHUs, PEaKIIMH 3aMEIleHUs, PEaKIIUH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TEIUIOBOM 3PPEKT peakuu, sApo aToMa,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
IOJISIpHAsl M HEIOJIApHAsl KOBAJICHTHAs CBA3b, MOHHAs CBSA3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBas J10Jis BeleCTBa (IPOLIEHTHAs! KOHLEHTPALKs) B pacCTBOPE;
® VJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATUH W NPUMEHATH 3TU
MIOHATHS IIPU ONUCAHUY BEILECTB U UX IIPEBPALCHU;

® IICTIOJIb30BATh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBiIeHHUs (opMya BeIIeCTB U
YPaBHEHUHN XUMHUYECKUX PEaKLINiA;

® ONpe/IEIsATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIIECTB K
ONpesieIéHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COETMHEHHUSX;

epackpbiBaTh cMbicn llepuonnueckoro 3akona JI. M. MengeneeBa: I1eMOHCTpHUPOBATH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHa ABOTazipo;

®OMMCHIBATh M  XapakTepu3oBaTh TabmuuHyo ¢opmy Ileproguueckoil cucTembl
XMMHMUYECKUX DJIEMEHTOB: Pa3nyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpymma)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o03HaueHus1, KoTopble UMerTcs B Tadmuue «llepuoanyeckas cucremMa XUMHYECKUX



anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB W 3apsi sapa, oOIIee YHCIO BJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

® KJTACCU(UITMPOBATh XUMHUYECKHE 3JICMCHTHI, HCOPTaHUYECKHE BEIIeCTBA, XMMHUYCCKUE
peakuuu (10 4YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

® XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHME CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME TPUMEpaMU  MOJIEKYISPHBIX  ypaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOIO COCTAaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;

® BLIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (popMylie COEIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

® IPUMEHSITh OCHOBHBIC OINEPAIMH MBICIUTEILHON NEATeTbHOCTH — aHAJIM3 W CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATU3AIHNI0, KIaCCU(UKAINIO, BBISIBICHUE MPUYUHHO-
-CJII€ICTBEHHBIX CBSI3€M — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

ecle/0oBaTh TMpaBWIaM TIOJb30BaHUS XMMHUYECKOW TIOCYAOM U  Ja0OpaTOPHBIM
000pyIOBaHUEM, a TAKXKe TMpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

® DaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI: XUMHUYECKHH 3JEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMUMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEINIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] UCCOLMAIUS, pEeaKUud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PEaAKIIHH,
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(OTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XWMHUYECKOW pEaKIUu, MPEeaeNbHO JOIyCTUMAas
koHueHTpauus [[JIK BemecTna;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IOHSATHUH W TNPUMEHSTH 3TH
MOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

® IICTI0JIb30BaTh XUMHUYECKYI0 CHMBOJMKY I COCTaBlIeHUS (opMyl BEIIeCTB H
YPaBHEHUN XUMHUYECKUX PEAKIINL;

® OIIpEACIIATh BaJEHTHOCTh U CTETIEHb OKUCIEHUSI XUMUUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO COCTaBa, IMPUHAUICKHOCTh BEIIECTB K OMNPEACNEHHOMY Kjaccy
COemMHEHUN 1o QopMmynaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAs, WOHHA,



MeTajyInyecKasl) B HEOPraHMYECKUX COEAUHEHMAX, 3apsi] HOHA 10 XUMHUYECKOMU
¢bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHUH, TUI
KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOTIO BEIIECTBA;

e packpbIBaTh cMbIca Ilepuoanueckoro 3akona [[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €T0
MOHMMaHHUE: OIMUCHIBaTh M XapaKTepu3oBaTh TabmumuHyoo ¢opmy [lepuoanmyeckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCHTH 0003HaueHMs, KOTOpbIE HMMEIOTCSI B IEPHOAMYECKOW Tadmuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIME 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB DJIEMEHTOB M HUX
COEJIMHEHUI B IpeJesiax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUs
UX aTOMOB;

® KJITACCU(UIMPOBATh XUMHYECKHUE D3JIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XMMHUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENeHEeH OKUCICHHS] XUMUYECKHUX AJIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) o0O0mMe U crneuuduyecKkue XUMHYECKHEe CBONCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

® COCTABJIATh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIMU KUCIOT, IIEJI0YEeH U COJIeH,
MIOJIHbIE U COKPAILIEHHBIE YPaBHEHUS PEAKIMil MIOHHOTO OOMEHa, ypaBHEHHS peaKlUid,
MOATBEPXKIAIOIINX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3INYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUM B Pa3JIMYHBIX YCIIOBUSIX;

® BHIUUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popmylie COeTMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

ecoOMIOaTh MpaBWia IMOJIb30BAHHUA XMMHMUYECKON TMOCyIoW W J1abopaTOpHBIM
obopynoBaHueM, a Takke MpaBuia OOpalleHUs C BEIECTBAMU B COOTBETCTBUHU C
HMHCTPYKIUHUSMHU TIO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

® [IPOBOJINTh PEAKLUHU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM IMYyTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILIECTB;

® [I[PUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHOW AEATEIBHOCTH — aHAJIW3 U CHHTES,
cpaBHEHHe, O0O0O0OIIeHHEe, CHCTEMaTU3alUIo, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XUMMUYECKUX pEAKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
BBoaHBIN HHCTPYKTAX 1O
TEXHUKE 0€30MacHOCTH. XUMUS
11 Ba)kHast 00J1aCTh 5 5 bu6moreka [IOK
' €CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUYECKOU JIeATETLHOCTH
YyeJoBeKa
BemectBa 1 xuMuyeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuorexa [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Illepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummnueckux 31eMeHToB /. . MennesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKHCIIUTEIBHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriaydienne 3HaHUM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

BBonubiii nacrpykraxk no Th. [Ipeamer
xuMuu. PoJjib XUMHUU B KU3HU UeloBeKa. Telna
U BeIlecTBa

Ilonsatue o METOJaX IIO3HAaHUA B XUMHUHU

IIpakTnyeckas padora Ne 1 «IIpaBuia
paGoThl B 1a00paTOPHU U PUEMBI
o0paieHus ¢ JIadopaTOPHBIM
000py/10BaHHEM

Yucrtele BemrecTBa 1 cMecu. CiocoOnl
pa3aeiieHust cMecei

IIpakTuyeckas padora Ne 2 «Pa3nenenue
cMecell (Ha mpuMepe OYMCTKHU MOBAPEHHOM
COJIN)»

ATOMBEI U MOJICKYJIbL

XUMUYECKUE DTIEMEHTHI. 3HaKH (CUMBOJIBI)
XUMHUYECKUX JIEMEHTOB

HpOCTLIe K CJI0KHBIC BEIICCTBA

AToMHO -MOJICKYJISIDHOC YUCHUC

10

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyia. BareHTHOCTh aTOMOB
XMUMHMUYECKUX JIEMEHTOB

11

OtHocHTEeNnbHAsS aTOMHAs Macca.
OtHocuTenbHAs MOJICKYJIdpHas Macca




MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

12
COCIMHEHUU

13 KomnuecTtBo BemecTBa. Mosibs. MossipHast
Mmacca

14 dusnuecKkrue 1 XMMUUYECKHE SIBJICHUSI.
XuMHUYecKas peakius

15 [Ipu3Haku 1 ycnoBUs MPOTEKAHUS
XUMHUYECKUX PEaKINi

16 3aKoH COXpaHEHUsT MaCChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust koamdecTBa, MacChl BEIIECTBA 110
YpaBHEHUSAM XUMUUYECKUX PEAKITUN
Knaccudukanuss XuMuueckux peakiuia

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIIICHUS,
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIuKIonequcT. O0o0IIeHNE U
cUCTeMaTu3aIlus 3HaHUH

20 KonTpoabHasi padora Nel nmo reme
«BemecTBa U XUMHYECKHE PeAKIHI
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopos — sneMeHT u mpocToe BEIecTBo.
O30H
Ouznyeckue U XUMHUYECKHUEe CBOICTBA

22 KHCIOpoa (peakluu OKUCIIEHUS, TOPEHHUE).
[TonsiTre 06 okcuagax

23 CriocoOslI MmosTyueHus: KUCI0poia B

na6opaTopHH " NPOMBIINIJIICHHOCTH.




IIpumeneHnue kucnopoaa

TemmoBoit 3¢ (hekT XUMHUECKON peaKInH,

24 MOHATHE O TEPMOXUMHUYICCKOM YPaBHEHUH,
9K30- ¥ SHJOTCPMHUYCCKHIX PEaAKIIHIX
TormBo (HedTh, yroib U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero
MIPEIOTBPAICHUS
IIpakTnueckas padora Ne 3 mo Teme

26 «IlosryyeHue u cooupanue KucJaopoaa,
HU3y4YeHHe ero CBOMCTB»

97 Bomopon — sneMeHT u mpocToe BEIIeCTBO.
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA
BoJopoJa. [Ipumenenue Bogopoaa

29 [TonsiTHE O KHUCHOTAX U COJAX

30 CriocoOrlI mostyueHust BOAOpoa B
nabopaTtopuu
IIpakTuyeckas padora Ne 4 mo reme

31 «IlosryyeHue u cooupanue Bo0pPoaa,
HU3y4YeHHe ero CBOMCTB»

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a o ero U3BeCTHOMY KOJIUYECTBY
BEIECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB 1O ypaBHEHUIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIIEHU Ira30B

35 Ou3nYecKue U XUMHUYECKHE CBONCTBA BOIBI




36

CocraB ocHoBaHuil. [lonsTHE 00 HHAMKATOPAX

Bopa xak pactBoputens. HacbllieHHbie u

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s
BEILECTBA B PACTBOPE
[IpakTtuyeckas padora Ne 5 o reme

38 «[IpurorosieHue pacTBOPOB C ONpeneIEHHON
MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA»

39 KonTpoabHnas padora Ne2 no reme
«Kucaopoa. Bonopoa. Boga»

40 Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHUJIOB

42 OcHoBaHusI: coCTaB, Ki1accuduKaus,
HOMEHKJIaTypa

43 [Tosnydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUU

44 Kucnotsl: cocraB, knaccuduxarus,
HOMEHKJIaTypa

45 [TonyueHnue u XuMU4YeCKHe CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKJIATypa, COCOObI
MOJIy4eHUs, XHMUYECKUE CBOMCTBA
[IpakTuueckas pabota Ne 6. Pemenue

47 9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCAMHECHUN»

48 I'enernueckas cBsA3b MEXAY KlaccaMu




HEOPraHWYECKUX COCIMHEHUI

49 O0001IeHNEe ¥ CHCTEMAaTH3aLKs 3HAHUI
KonTtpoabHas padora Ne3 no reme

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKHUX
coeqHeHun"
[TepBbIe MOTBITKA KIIACCHU(PUKAITTU

o1 XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O TpymnImax
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas

52 cUcTeMa XMMUYECKUX 351ieMeHToB [I. 1.
MenneneeBa

53 [Tepwo 161, TPYIIITEI, TOATPYIIITHI

54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP.
W3zoToms!
CtpoeHue AIIeKTPOHHBIX 000JI0YEeK aTOMOB

55 anemeHToB Ilepuonnueckoit cuctemsr /1. U.
Meunneneena
XapakTeprucTHKa XUMHUUYECKOTO 2JIEMEHTA I10

56 ero nosioxeHuto B [lepuoauveckoit cucreme
. Y. MenneneeBa
3navenue [leproauyeckoro 3akoHa Jis

57 pasBuTHs Hayku U npaktuku. J1. U.
MenpeneeB — y4€HbIH, IEAaror U rpaKJaHUH

58 DIEKTPOOTPUIIATEIILHOCTh ATOMOB
XUMHYECKUX AJIIEMEHTOB

59 HNoHnas xuMudeckast CBI3b

60 KoBanenTHas nomsipHasi XaMu4eckasi CBsI3b

61 KoBanenTHas HemoysipHas XMMUYecKasi CBSI3b




62

CreneHp OKUCIICHUA

63 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINN

64 OKHCIIUTEIH U BOCCTAHOBUTEIIH 1

65 KonTpoabHas pabora Ned4 nmo teme 1

«CTtpoenne aroma. XuMHYeCKasi CBSI3b»

66 O0o01IeHre U CCTeMaTH3alNs 3HAHUN

67 O0o01IeHre U CHCTeMaTU3alns 3HAHUH

68 O0o01IeHre U CCTeMaTH3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

BBoanslii nHCcTpyKTax o Th.
[Tepuonnueckuii 3akoH. [leproanueckas
cucTeMa XMMHYeCKuX 3yiemeHToB JI. W.
MenpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
nepuoioB. BxoaHoe TectupoBanue.

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIECTB

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTALUIMYECKUX PEMIETOK

KonTpoabHasi padora Nel nmo reme
«IloBTOpEHUE M yriIy0JieHue 3HAHU I
OCHOBHBIX pa3/ieJioB Kypca 8 kiiaccay»

Kiaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM IPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu.

ITonsTrEe 0 TOMOI€HHBIX U TETCPOICHHBIX
pCaKmuax

IloHsATHE O XUMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAIOIIUE HA CKOPOCTH
XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS




OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

o peaxkiuu

10 Teopust AMEKTPOTUTHICSCKON JTUCCOIHALIHH.
CunbHbIE U clTaOble AIEKTPOIIUTHI

11 HoHHbIE ypaBHEHHUs peaKkui
XUMHUYECKHE CBOMCTBA KHCIOT ¥ OCHOBAHUM

12 B CBETE MPEJICTABIICHUI 00
AMEKTPOIUTUICCKON TUCCOITUAITTT
XuMHYECKHE CBOMCTBA COJIEH B CBETE

13 MPpeACTaBICHUHN 00 AIEKTPOIUTHUECKON
JUCCOIUAIIAN

14 [TonsiTue o ruapoIU3e coJie

15 O06o00meHre 1 CHCTEMAaTH3alis 3HAHUH
IlepBUYHBINA MHCTPYKTAXK MO TEXHUKE

16 0e3onacHoctu. [lpakTHueckasi padora Ne
1. «PemieHune IKCNIEPUMEHTAJIBLHBIX 32/1249»
KonTpoabHasi padora Ne2 no reme

17 «DJIeKTPOJIMTHYECKAS TUCCOIUALIHS.
XuMHYeCKHE PeaKii B PacTBOPax»

18 OO6mast XxapaKTepUCTHKA FaJIOTeHOB.
XHUMHYECKHE CBOMCTBA HA TIPUMEPE XJI0pa
XmopoBojiopoa. CoJisiHast KHCIIOTA,

19 XMUMHUYECKHE CBOMCTBA, MOIy4YEHHE,
MIPUMEHCHHE
IIpakTnuyeckas padora Ne 2 mo teme

20 «IlomyyeHne cONSTHOM KUCJIOThI, H3y4eHHE
eé CBOMCTB»

21 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX




peakuuii, €Ciii OIMH U3 PEareHTOB JaH B
n30BITKE

22

OO6mas xapakTepucTuka 31eMeHToB VIA-
TPYIIIIBI

23

AJITOTpOTIHBIC MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepbl U €€ COeTMHEHUN B
npupoje. XMMHYECKHE CBOMCTBA CEPbI

24

CepoBonopo, cTpoeHue, Pu3ndeckKue u
XUMHYECKHE CBOMCTBA

25

Oxcuppl cepol. CepHast KUCIIOTa, GU3HUECKHe
U XUMHUYECKUE CBOICTBA, IPUMEHEHHE

26

XUMUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOJTy4eHust
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKPYXAIOILIEH Cpeibl COEAMHEHUSIMU CEPBI

27

Brruncinenne MaccoBOU TOJIH BEIXOJA
MPOAYKTA PEAKIIHI

28

OO6mras xapakTepucTuka 3JeMeHToB VA-
rpymmsl. A30T, pacpoCTpaHEHUE B IIPHPO/IE,
¢bu3nvecKkne 1 XUMHYECKHE CBOICTBA

29

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC Hn XUMHNYCCKHEC
CBOfICTBEI, MOJIYYCHUC U ITPUMCHCHUC

30

IIpakTHyeckas padora Ne 3 mo reme
«Ilonyyenue aMmmMuaka, u3yueHue ero
CBOMCTB»

31

A30THas KuCOTa, € pusnueckue u
XMMHUYECKUE CBOMCTBA

32

Hcnonp3oBanue HUTPATOB U coJieli aMMOHUS




B KQU€CTBE MUHEPAIbHBIX YIOOpEHUH.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIECH
Cpe/ibl COEIMHEHUAMHU a30Ta

33

dochop. Oxeun dpocdopa (V) u pochopras
KHCJIOTa, (1)I/I3I/I‘ICCKI/IC U XUMHUYCCKUEC
CBOMCTBA, MTOJIy4CHHUE

34

Ucnonws3oBanne GocdaToB B Ka4yecTBE
MUHEpaJIbHBIX y100peHuil. 3arps3HeHre
MIPUPOIHOM cpenbl hochaTamu

35

Yrnepon, pacnpoCTpaHEeHHE B IPUPOJIE,
(buznueckrue 1 XMMHUYECKUE CBOMCTBA

36

Oxkcunpl yriaepojaa, ux Gusndeckue u
XUMUYECKHE CBOMCTBA. JKOJOTUIECKIE

po0IeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoa
(Iv)

37

VYronbHas KUCJIOTa U €€ COJIU

38

IIpakTuyeckas padora Ne 4 mo reme
"IlosryyeHHe yrjeKHcJ0ro rasa.
KauyecTBeHHasi peakiusi HA KaApOoOHAT-

HOH

39

HepBOHa‘IaJ'ILHLIC MOHATHS 00 OPraHu4CCKux
BCIICCTBAX KAK O COCAUHCHUAX YIJICpOda

40

Kpemuuii u ero coequHeHus

41

IIpakTHyeckas: padora Ne 5. Pemienne
IKCHEPUMEHTATbHBIX 32/1a4 110 TeMe
«BakHel e HeMeTAJJIbI U X
coeMHEHHUD»

42

KonTpoabHnas pabora Ne3 no reme




«BakHelIMe HEMETAJJIbI U UX
coeMHEeHUu s

OO01as XxapakTepUCTUKA XUMUYECKUX
3NIEMEHTOB — METAJUIOB. MeTauindeckast

43 CBSI3b Ml METAJUIMYCCKAS KPUCTAJUTMYCCKAS
pemérka. Gu3nyecKue CBOMCTBA METAILIOB
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUN
METAJJIOB
OO6mwme cnocoObI MOTYICHHS METAJIOB.

45 CrutaBel. BeruucieHnus o ypaBHEHUAM
XUMHYCCKHAX PEaKIIHiA, eCITH OJHH U3
PEareHTOB COJIEPIKUT IIPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB

47 IlleTouHbBIe METAILITBI

48 OKcHbl ¥ THAPOKCUIBI HATPUS U KAJTUS

49 IllenoyHo3eMeNbHBIC METAIIJIBI — KAIBIIMN 1
MarHum

50 Baxueime coequHEHNS KaJIbLIU

51 O0o001IeH e U cucTEMAaTH3als 3HAHUH

52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS
IIpakTHyeckasi padora Ne 6 mo reme

53 "KécTKocTh BOABI M METOABI e¢
ycrpaHenus"

54 AnmomMuHuR

55 AmpoTepHbIe CBOWCTBA OKCHIA U
TUIPOKCHUIA

56 Keneso




Oxkcunpl, ruapokcuisl u conu xenesa (1) u

o xenesa (1) 1

58 O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 1
IIpakTnueckas padora Ne 7. Pemnenue

59 IKCIEPUMEHTAILHBIX 32/124 10 TeMe 1
«BazkHeiinue MeTa/UIbl H UX COeTHHEHH DY
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIui, eciii OJIMH U3 PearcHTOB JaH B

60 M30BITKE W COACPIKUT MPUMECH. 1
Brrancnenns MaccoBod J0JIM BEIXOIA
MIPOJIyKTa PEaKIuu

61 O00011IeHrEe U CHCTEMATH3AIIHs 3HAHUI 1

62 KonrpoubHnas padora Ned4 o reme 1
«BakHelIMe MeTaJIJIbI U UX COeMHEHMU D

63 BeniectBa u maTepualnbl B TOBCEAHEBHOM 1
JKA3HH YeJoBeKa

64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH 1
Cpeibl

65 Pojib XUMUH B PEIICHHH YKOJIOTHYECKUX 1
npooieM

66 O00011IeHIE U CUCTEMATHU3aIUs 3HAHUI

67 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUI

68 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnoHepHOe
obmectBo «M3marenscTBo «IIpocBerieHne»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKnoHepHOe
obmectBo «M3natenbctBo «IIpocBemnieHue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIsicoBa «Xumusa Metoauueckoe nocooue — 6a3oBblil ypoBeHb» M.
Hpoda 2022 rog.

2. O.C.I'abpuens, U.I.OctpoymoB, «OO011ast XMMHUs B TECTAX, 3a7a4ax, ynpaxHeHusax. 11
kiace» M. JIpoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KonTponsHbie 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». M. JIpoda, 2021 T.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonsHas kaura
st yautensi». Yacts 1 M. JIpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIpicoa, A.I".Brenenckas «Xumus 11 xnacc: HactosnbHast kHura
st yautensi». Yacts 2 M. Jlpoda, 2022 ron.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3agauu o XMMHUH U CIIOCOOBI UX
pemenus» M.: «Jlpoday, 2021rom.

7. B.I'. JlenucoBa «Xumus 11 kinacc noypounsie miaansl no yueouuky O.C.I'aGpuensHa,
I'.T".JIeicoBoi» Bousrorpan « Yuurens», 2018rox.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInnako «Tectel mo xumuu 11 kmace», M.: Dk3ameH,
2019 ron.

9.9. O.C.I'abpuensu, U.I'.octpoyM0oB «XUMHUECKUN IKCIIEPUMEHT B 1iKoJie 11 kmacey;

M.: [Ipoda, 2019 rox.



NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.http://www.chemnet.ru I'azera «Xumus» u cailt ast yuutens «51 uay Ha ypoK XUMHN
2. http://him.1september.ru Enunas xosekmus L{OP: TIpeameTtHast KosuteKus « XuMHsD
3. http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4HBIC
IKCIIEPUMEHTBI: XUMHUSL.

Konnexnust Poccuiickoro o0mieo0pa3zoBareasHOTO TopTaia

4. http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukbGepoBoit

5. http://www alhimik.ru Beepoccuiickast omumIiaza nkoJIbHHKOB [0 XMMHUU

6. http://chem.rusolymp.ru Opraannueckast XUMHusL: SIEKTPOHHBIN YU€OHHK [T CPEaHEH
IIIKOJTBI

7. http://www.chemistry.ssu.samara.ru Heopranudeckasi XUMusi: 3JI€KTPOHHbIH yIeOHHUK
8. http://www hemi.nsu.ru OTKpBITHIH KOJLIEK: XUMUSI

9. http://www.chemistry.ru JluctannuoHHas OJTUMITHAA 110 XUMHUU:
TEeJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTEIbHBINA MTPOEKT

NHTEPHET

edsoo.ru



