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MOACHUTEJ/IBHAA 3AIIHCKA

Pafouas nporpamma mo XxuMuM Ans odydawluxes 8-9 knaccop cocTaBleHa Ha ocHoBe TpeGomaHuit k
pesynbTaTaM OCBOSHHS OCHOBHOH oOpasoBaTenbHONl mMporpaMMbel OCHOBHOro olulero olpa3oBaHus,
npeacTasieHHbX B PenepanbHOM roCyJapeTBEHHOM 00pa3OBaTEIBHOM CTAHAAPTE OCHOBHOIQ 0OIIero
00pa3oBaHusl, C YUETOM PACTIPEENEHHBIX MO KJIACCAM MPOBEPseMbIX TPEOOBAHUIT K PE3YNIbTATAM OCBOEHHS
OCHOBHOI oO0pa3oBaTeNnbHON MporpaMMbl OCHOBHOrO olulero o0pa3oBaHUS W SJE€MEHTOB COOepsKaHHs,
MpeacTaBleHHbIX B Y HHBepcalbHOM KoaupUukaTope Mo XHMUH, a Takke Ha ocHoBe [IpuMepHOii mporpaMmel
BOCIIUTAHHUA OOVUAKOLIMXCA NPH MOJYYEHHH OCHOBHOrO oduiero obpaszosanus u ¢ yuérom KoHuenuuu
npenogaBaHus yueOHoro mnpeamera «XuMHsS» B 00pa3sOBaTeNbHBIX OpraHuzauusx Poccuiickoii
denmepauny, peanu3yIOLIMX OCHOBHblE oOueobpasoBarenbHble mporpaMMbl (yTB. Pewenuem Konneruu
Munnpocsewenus Poccuu, npotokon ot 03.12.2019 N I[IK-4BH).

OBLIASA XAPAKTEPHCTHKA YYUEBHOTI'O IIPEAMETA «XUMHA»

Brnan y4edHoro npeamerta « XMMHsI» B JOCTHKEHHE LIeNEH OCHOBHOrO 001ero odpasosaHus 00yCnoBiIeH
BO MHOIOM 3HAYE€HHEM XHMHUYECKOH HAYKH B MMO3HAHHMH 3aKOHOB NMPUPOMbL, B PA3BUTHH NMPOH3BOIHTENbHBIX
cun odlLIecTBa M CO3AaHUH HOBOH 0a3bl MaTepHabHOH KYJIbTYpPbI.

XHMHA KaK 3JIEMEHT CHCTeMbl €CTECTBEHHBIX HAYK PAclpOCTPaHHIA CBOE BIHSAHME HAa BCe 00macTu
4eJIOBEUYECKOTrO CYyLUeCTBOBAHMSA, 3ajalla HOBOE BHIEHHME MHpA, CTald HEOTHEMIJIEMBIM KOMITOHEHTOM
MHPOBOH KyJbTYypbl, HEOOXOOHMMBIM YCIIOBHEM SKHU3HH OOLIeCTBa: 3HaHME XHMHMH CIYKUT OCHOBOH Ind
(OPMHPOBAHHA MHPOBO33PEHHs 4€JIOBEKA, €ro MPEACTABJISHHH O MAaTePHAIbHOM €UHCTBE MHPA; BAKHYHO
posib UrparwT (POPMHpPYEMble XMMHEI NpPEACTABJIEHHS O B3aHMONPEBPALIEHHAX JHEPrHH H 00 3BOIKOLIHH
BELUECTB B NPHPOAE, COBPEMEHHAs XHMHs HalpaBlieHa Ha pellleHHe rnodanbHBIX MpodneM YCTOHUHBOrO
Pa3BUTHs YeNIOBEUECTBAa — CHIPBEBOH, SHepPreTHUeCKOH, MUIEBOR U 3KoNorudeckoif 6e3onacHoCTH, npodneM
3IPABOOXPAHEHHSL.

B ycnoBusx BO3PACTAMIIErC 3HAYEHHS XHMHH B SKH3HH OOLIECTBA CYLIECTBEHHO MOBBICHIIACH POIb
XHUMHUYeCKoro 06pa3zoBaHusa. B muaHe coumanusaniy OHO SBJISIETCS OOHHM U3 YCIOBHH (OPMHUPOBAHHS
MHTENNEKTa IMYHOCTH U FapMOHHYHOTO €€ Pa3BUTHA.

CoBpeMeHHOMY 4YeNOBEeKY XHMHHYECKHEe 3HaHHA HeOOXOAMMBbI ANl MpHOOpeTeHUs oOLeKyIbTYPHOTO
YPOBHS, MO3BONIAKLIETO YBEPEHHO TPYAUTHCA B COLIMYME H OTBETCTBEHHO YHaCTBOBATH B MHOIQOOPa3HOH
’KM3HH OOIIECTBA, /IS OCO3HAHHS BAKHOCTH Pa3yMHOrO OTHOLICHHS K CBOEMY 3I0POBBI0 H 300POBBK)
IpYTUX, K OKpYy’KaloLlel NMpUponHoii cpene, ANA IrpaMOTHOTO MOBEOEHUS MPH UCMONb30OBAHUH PAa3NHUYHBIX
MaTEpPHAJIOB H XHMHYECKHX BELIECTB B MTOBCEHEBHOM XH3HU.

Xumuueckoe o0pa3oBaHHe B OCHOBHOH Likosie sABNSETCS Oa30BBIM MO OTHOLIEHMIO K CHCTeMe 00Luero
XUMHUecKoro odpasosaHus. [I03TOMY Ha COOTBETCTBYHILEM €My YPOBHE OHQ PEATH3YeT MpHCYLIHE O0LIeMy
XMMHYECKOMY 00Pa30BAHHIO KJIOUYEBbIE LIEHHOCTH, KOTOPbIE OTPAXKAKT rOCYAAaPCTBEHHbIE, OOLIECTBEHHbIE H
MHAMBHIYaJbHbIE MOTPEOHOCTH. 3TUM ONpeneseTcs CYLIHOCTb o0lel cTpaTeruy o0yueHus, BOCIUTaHHS U
Pa3BUTHA OOYHAKOLMXCA CPEACTBAMH Y4eDHOro npeamera « XuMHs».

H3yuenue npeamera: 1) cnoco0CTBYET peanu3aluy BO3MOKHOCTEH ANt CaMOpa3BUTHA U QOPMHUPOBaHUSA
KYJBTYpPbl TMUHOCTH, €€ oOleil U (pyHKUMOHANIbHOH IPaMOTHOCTH, 2) BHOCHUT BKMan B GOpMHpOBaHUE
MBIIIJIEHHA M TBOPYECKHX CHOCOOHOCTEH MONPOCTKOB, HABBIKOB MX CAMOCTOSTENBHOH y4eOHOH
NeATeIbHOCTH, KCIIEPHMEHTANIBHBIX M HCCJIEIOBATEIBbCKHUX YMEHHIT, HEOOXONHMBIX KaK B MOBCEIHEBHOH
’KM3HH, Tak U B MpodecCHOHaNbHOH AeATeNbHOCTH, 3) 3HAKOMUT CO CMeUU(PUKON HayYHOro MBILIIEHUS,
32KJIABIBAET OCHOBBI LIEJIOCTHOIO B3IJIAA HA €IMHCTBC NPHPOALI U YeJOBEKA, SBJISIETCS] OTBETCTBEHHBIM



TanoM B (POPMHPOBAHHH €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH MOAPOCTKOB; 4) CnOCOOCTBYET
(popMHUPOBAHHIO LIEHHOCTHOTO OTHOIUEHHS K €CTeCTBEHHO-HayUHbIM 3HAaHHAM, K NPHPOAE, K YeNOBEKY,
BHOCHT CBOH BKJ1aJ B IKOJIOTHYECKOe 0OPa30BaHHE LIKOJIBHHUKOB.

Ha3saHHble HAampaBieHHsA B OOYYEHHHM XMMHH OO€CNEeYHBAOTCA CHeLHPHKOH CONEp:KaHHA MNpPENIMETa,
KOTOPHIH ABJAETCS MeJarorHyecky aqanTHPOBaHHBIM OTpaskeHHeM 0a30BON HayKU XMMHH Ha ONpeaenéHHOM
JTane €€ PasBHUTH.

Kypec XMMHH OCHOBHOI LIKOJbI OPHEHTHPOBAH Ha OCBOEHHE O0YYAIOLIMMHCS OCHOB HEOPraHUYECKOH
XMMHH H HEKOTOPBIX MOHATHH U CBEAEHHH 00 OTIENBHBIX OOBEKTAX OPTaHHYECKOH XHMHH.

CTpykTypa cozepikaHui npeamera c(hOpMHpPOBaHa Ha OCHOBE CHUCTEMHOIC MOAXO0JA K €ro H3yUeHHIO.
CoxnepskaHue CKIaIblBa€TCA U3 CUCTEMbI NIOHATHI 0 XUMHUECKOM 3JI€MEHTE U BELUECTBE U CUCTEMbI MOHATHI
0 xuMHyeckoH peakunu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHHM30BAHBI [0 NMPHHLMIY MOCHEA0BATENBHOIO
Pa3BUTHS 3HAHHI HA OCHOBE TEOPETHYECKHX NPEACTABISHHH Pa3sHOTQ YPOBHS: ATOMHO-MOJEKYISPHOTO
yUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHWA, ypoBHA Ilepuomnyeckoro sakoHa [ M. MeHneneepa kak
OCHOBHOTO 3aKOHa XHMHH, VYEHHs © CTPO€HHH aToMa W XHUMHYECKOH CBSA3H, MNpeAcTaBleHHil of
JNEKTPOJIUTHYECKOH JHCCOLMALIHH BELIECTB B PAcTBOpax. TeopeTHvecKHe 3HAHHA PacCMATPHBAKOTCA HA
OCHOBE IMITUPHYECKH MOJYYEHHBIX H OCMBICJIEHHBIX (JaKTOB, Pa3BHBAKTCS IMOCIENOBATEIBHO OT OIHOTO
YPOBHA K APYTOMY, BBINONHAA (YHKUMH OObACHEHUS M TNPOTHOSHUPOBAHHA CBONCTB, CTPOEHHS WU
BO3MOKHOCTEH MPaKTHUYeCKOro MPUMEHEHHS U MONMYUYEHHS U3yYaeMbIX BEILECTE.

Takas opraHuzaLUua comepkaHHA Kypca CIOCcOOCTBYET MPEACTABIEHHMI0 XHMHMYECKOH COCTABIAOLIEH
Hay4YHOH KapTHHBI MHpPa B JIOTHKe €€ CHCTeMHOH npupoabl. TeM caMmbIM 00€CNeuHBAeTC BO3MOMKHOCTD
opMHpPOBaHHS Y OOYHAOLIHXCA LIEHHOCTHOIO OTHOLIGHUS K HAYHHOMY 3HAHHK) M METOAaM MO3HAHMA B
Hayke. BakHO TakiKe 3aMETHTb, YTO OCBOCHHE COMEP/KaHUs Kypca MPOUCXOOUT ¢ MpHBJIeUEHHEM 3HaHHH U3
paHee H3yUeHHBIX KypcoB: «Okpyxaromuil Mup», «buonorus. 5—7 knaces» 1 «Puzuka. 7 K1aco».

IEJH N3YYEHUA YYEBHOT' O IIPEJJMETA «XUMHSA»

K HanpapjeHHIO MEPBOCTENEHHOH 3HAYHMOCTH TMpH  peanu3alud  oOpa3oBaTeNbHbIX  (yHKLMI
npeaMeTa« XUMUA» TPaJULIHOHHO OTHOCAT (DOPMHPOBaHHE 3HAHUI OCHOB XUMHYECKOH HayKH Kak o0nacTu
COBPEMEHHOTrO €CTeCTBO3HAHMA, MPaKTHUeCKOH OEeATeNbHOCTH YeNOBEKa W KAaK ONHOTO H3 KOMIIOHEHTOB
MHPOBOH KyJIBTYpbL. 3amada NpeaMera COCTOHT B (DOPMHPOBAHHH CHCTEMbl XHMHYECKHX 3HAHHH —
BAXKHENIUMX (DAKTOB, TNOHATHH, 3AKOHOB H TEOPETHYECKHX MOIOKEHHH, NOCTYNHBIX 0000LIEeHHH
MHPOBO33PEHUECKOTO XapakTepa, A3blka HayKH, 3HaHMI O HAay4HbIX MeETOOAaX M3y4eHHMs BELUECTB U
XUMHYECKUX peakUHii, a Takke B (OPMHPOBaHHM M Pa3BUTHH YMEHHH M CNOCODOB AEATENbHOCTH,
CBSI3AHHBIX C MJIAHUPOBAHHEM, HADJIIOAEHHEM H MPOBENESHHEM XHMHUYECKOrO 3KCIEPUMEHTA, COOMKOAEHHEM
npaBH 0E30MacHOre OOpALeHHs ¢ BELIECTBAMH B MOBCEIHEBHOH KHU3HH.

Hapsiny ¢ 3THM LieJIH H3y4YeHHS NPEIMETa B IPOrpaMMe YTOUHEHB! H CKOPPEKTHPOBAHBI ¢ YUETOM HOBBIX
MPUOPUTETOB B CHCTeMe OCHOBHOro ofulero odpasosaHua. CeromHs B o0pa3oBaHHM 0CO00 3HAYMMOI
MPU3HAETCs HAMpaBlIEHHOCTb OOyuYeHHs Ha pa3sBUTHE M CaMOPa3BUTHE JHYHOCTH, (opMHpoBaHHE €&
HHTEJINIEKTA M 00weH KyapTypbl. OOyueHME YMEHMIO YYMTBCS H MNPOJOJKATh CBOE 00pa3oBaHHE
CaMOCTOATEJILHO CTAHOBHTCS OHOI U3 BakHeHIINX (DYHKUHNI yueSHBIX MPeIMeTOB.

B ¢Ba3M ¢ 3TUM NPH U3YHEHHH NPEeIMETa B OCHOBHOH LIKOJI€ AOMHHHPVYIOLIEE 3HAUEeHHEe TPHOOpeNH TakHe
LU, Kak:

—  (opMupoBaHHe HHTENIEKTYalbHO Pa3BUTOH JMYHOCTH, TOTOBOH K €aMo0oOpa3OBaHHIO,
COTPYJHHYECTBY, CAMOCTOATENIBHOMY NPHHATHIO PEIIEHUH, CIOCOOHOH ananTHPOBATHC K ObICTPO
MEHSIOLLUMCA YCIIOBHSM JKHU3HH,



— HAIpasBJCHHOCTH O6}”~*I€HH$I Ha CHCTCMATHYECKOS npuoﬁmemie YHAIHXCA K CaMOCTOATENBHOH
MO3HABAaTEJbHOI OeATEJbHOCTH, HaV4YHBIM METOJAM IMO3HAHHA, (bOpMI/Ipy}OLLII’IM MOTHBAUHIO H pa3BHTHUHEC
criocoOHocTel K XHMHH,

— olecneueHue ycaoBui, cnocoOCTBYIOWNX NMPUOOPETeHHO 00YUaIOLIHMHUCS OMBITA PasHOOOpa3HOI
OeATeIbHOCTH, TIO3HAHUA M CAMOTO3HAHUS, KJIFOUEBbIX HABBIKOB (KJIIOUEBBIX KOMMETEHLUMIH ), HMEIOLINX
yHHBepcaﬂbHOG 3HAYCHHE 714 pa3J1H"IHle BHAOB ASATECJIIBHOCTH,

— (bOpMHpOBaHHe }’MeHHFI OOBACHATDL U OLIEHHBATH SBJIECHUS OKpyXarnmero Mupa Ha OCHOBaHHH
3HaHHUH U OnblTa, NOJNYYCHHLIX MPH H3YUCHHH XHMHH]

—  ¢opMHpOBaHHE Yy OOYYAOIIHUXCA TIYMAHUCTHYECKHX OTHOLIEHHH, NOHUMAHHUA LIEHHOCTH
XHMHYECKHX 3HaHHH 1A BbIPaOOTKH SKOIOTHYECKH Lienecoo0pasHOro noBeaeHus B ObITY M TPYAOBOMH
AEATEJILHOCTH B LIEJIAX COXPAHEHHS CBOETO 3A0POBbs H OKPYXKAKIIEH MPUPOAHON CPEbI

— Ppa3sBUTHE MOTHBaLMH K O0YUeHHIO, CNIOCODHOCTE K CAMOKOHTPOINIO H CAMOBOCITHTAHHIO Ha OCHOBE
ycBOeHHA oOLleyesoBedeckuX LEHHOCTel, TOTOBHOCTH K OCO3HaHHOMY BbiSopy npoduns u
HANPABJIEHHOCTH NabHEALIErO OOYYEeHHS.

MECTO YYEBHOI'O ITIPEJIMETA «XHMHA» B YYUEBHOM IIJTAHE

B cucteme obuiero odpasopaHus « XUMHUs» MpH3HaHA 00A3aTeNbHBIM YYeOHBIM MPEeOMETOM, KOTOPBIH
BXOJHUT B COCTAB MPEeIMETHOMH 001acTH « ECTECTBEHHO-HAYYHBIE TIPEAMETHI .

YyeOGHBIM IIAHOM Ha €€ U3ydeHHe oTBeneHo 136 yueOHBIX YacoB — Mo 2 4. B HeOenmo B 8 U 9 knaccax
COOTBETCTBEHHO.



COJEPKAHHE YUEBHOI'O ITIPEAMETA

8 KNIACC
IlepBoHaYaJbHbIE XHMHYeCKHE TOHATHS

[Tpenmer xumuu. Ponb xumuu B KH3HH 4esoBeka. Tena u BewecTa. Puznueckue CBOICTBA BEILECTB.
ArperaTHoe COCTOsiHHE BellecTB. [IoHATHE 0 MeTOOAaX MO3HAHHSA B XUMHH. XHMHS B CHCTeMe HayK. YHcThIe
BeLIeCTBA H cMecH. Cniocodsl pasneneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHMHYECKHE 3/1eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [1pOCThIe U CIQXKHBIE
BELUECTBA. ATOMHO-MOJIEKYJIAPHOE YUEHHUE.

XuMuyeckas ¢popmysa. BaneHTHOCTb aTOMOB XHMHYECKUX 51eMeHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewecTB. OTHOCUTeNbHAsA aToMHas Macca. OTHOCHTeNnbHas MOJNeKylspHas Macca. Maccopag mons
XHMHUYECKOTO 3JIEMEHTA B COeJMHEHHH.

Du3nyecKrue U XUMUUYECKHe ABNEHHs. XUMHYeCKas peakLUUs U €€ MpU3HaKu. 3aKOH COXPaHEeHUS MacChl
BELUECTB. XUMHYecKue ypaBHeHuA. Knaccudukaluusa XUMHUECKUX peakUuii (CoeInHEHHs, Pa3NoKeHus,
3aMelIeHHs1, OOMEeHa).

XHMHYECKHH 3KCNEPHUMEHT: 3HAKOMCTBO C XHMHYECKOH MOCynoH, ¢ npaBuiaMu padoTsl B Ja0OPaTOpPHU H
npuémMamMu oOpalueHus ¢ JabopaTopHbIM O0OpPyACOBaHHEM; M3YYEHHE W ONMUCaHue (PU3MUECKHUX CBOHCTB
o0pa3LoB HEOPraHUYECKUX BelLeCTB; HaOmoaeHue pru3nyeckux (MIapleHue BOCKa, TasHUe NbJa, pacTHpaHHe
caxapa B CTYNKe, KUNEHHe H KOHIEHCALHs BOJABI) H XHMHUYECKUX (FOpeHHe CBEYHM, NMPOKAIMBAHHE MEIHOH
NPOBOJIOKH, B3aHMOJAEHCTBHE MeJA ¢ KHCIIOTOI) ABNeHUH, HAOIKOAEHHE H ONMHCAHHE NPH3HAKOB MPOTEKAHHs
XUMHYECKUX peakuuil (pasioKeHHe caxapa, B3aUMOOEHCTBHE CepHOH KHUCIOTBI € XnopumzoM Oapus,
pasnoxkenue ruapokcuna megu(Il) npu HarpepaHUM, B3aMMOAEHCTBUE kene3a ¢ pacTBopoM conu Menu(Il)),
H3y4eHHE CnocodOB  pasfeieHHs cMecel (¢ NOMOLUBK MarHuTa, (QUIBTPOBAHME, BHINAPHBAHHE,
JUCTHILIALMSA, Xpomartorpadus), NpOBEeOeHHEe OYHCTKHM IOBAPeHHOH <¢onH; HAOMKIEHHE U OMHCAHHE
pe3yNIbTaTOB MPOBEAEHHA OMNbITa, WIMICTPUPYIOLWErO 3aKOH COXPaHEHMS MAacChl, CO3OaHHe Moaenei
MOJIekyJ (IapOoCTep/KHEBBIX ).

Baxkneiine npeACTABHTENH HEOPTAHHYECKHX BEIECTB

Bosnyx — cmechk rasos. Cocrae Bo3ayxa. Kucnopon — 3meMeHT W MpocToe BellecTBo. HaxokaeHue
KUCNopona B npupoe, pu3Hueckue U XUMHYeCKHe CBOHCTBa (peakuuu ropeHus) Oxcuabel. [IpuMeHeHHe
kucnopona. Crnocodsl Nomy4eHHs KHCIOPeaa B TabopaToOpHU U NPOMBILLIEHHOCTH. Kpyrosopor kucnopoaa s
npupone. O30H — amoTponHas MoaUpHKaLHs KHCA0poa.

Tennoeoit 3¢dexT XUMHYECKON peakLHH, TePMOXHUMHUYECKHE YPABHEHHS, 3K30- H 3HIOTEPMHYECKHE
peakuuy. Torueo: yronb U MeTaH. 3arpsA3HeHHe BO3AyXa, YCUIIEHHE MapHHKOBoro s¢dexTa, pazpylueHue
030HOBOTO CJIOA.

Boaopoa — snemeHT U npoctoe BellecTso. HaxoxxaoeHue Bogopona B npupone, GHU3HUecKHe U XUMHIECKHE
CBOHCTBA, NPHMEHEHHE, Crocodbl nonyueHus. KHCnoTe! u conu.

Konuuectso Bemectsa. Monb. MosspHas Macca. 3akoH Aporaapo. MonsipHblil o0béM razon. Pacuértrl no
XUMHYECKHM YPABHEHHSAM.

®dusnyeckue cBoiicTBa Boabl. Bonma kak pacTBopurens. Pacteopel. HachblllgHHBIE W HEHACHILIEHHBIE
pacTeopbl. PacTBOPHMOCTD BelLECTB B Boae. MaccoBas 10J1s1 BELIECTBA B pacTeope. XHMHHYECKHE CBOHCTBA
Boabl. OcHOBaHHA. Posip pacTBOPOB B NMPHPOAe H B KU3HH 4enoOBeKa. Kpyrosopor BOabl B NMpHPOIE.
3arpsisHeHue MpUponHbIX Bom. OXpaHa ¥ OYMCTKA MPUPOAHBIX BOA.

Knaccudukauusa Heopranudeckux coegnHeHuil. Oxcuabl. Knaccudukauus okcHmos: coneoOpasyroline
(OCHOBHBIE, KHCJIOTHBIE, aM(POTEPHBIE) H HECONe0Opasyromue. HoMeHknaTypa OkCHAOB (MEXAyHApOIHas H
TpuBHanbHasA). PU3HUECKHEe H XMMHUYECKHE CBOHCTBA OKCHIOB. [lonyuyeHne OKCHOOB.

OcHoBaHUA. KJ’IaCCI/Id)I/IKaLII/ISI OCHOBaHHUII: LUENOUYH U HEPACTBOPHUMEIC OCHOBAHHA. HOMCHKH&Typa



OCHOBaHUi (MexayHapoaHas U TpuBHAaNbHasA). PHU3HUecKHe U XUMHYECKHE CBOMCTBA OCHOBaHHIA,
IlonydeHue oCHOBaHU.

Kucnorel Knaccudpurauua kucnor. HomeHknatypa Kucnor (MesxxayHapOaHas H TPUBHATIbHAS ).
@U3HYECKHE U XUMHUYeCKHE CBONMCTBA KUCIO0T. Psag aktusHocTH MeTannos H. H. bekerora. [lonyuenue
KHCJIOT.

Conn. HoMmeHkatypa cosell (MexxayHaponoHas W TpubHanbHas). Pusndeckue U XMMHUECKHE CBOMCTBa
coneil. [Tonyuenue coneit.

["'eHeTHUYECKAs CBA3b MEXKAY KITACCAMH HEOPraHHYECKHX COEIHHEHUII.

XHMHYECKHI 3KCMIEPHMEHT: KAHECTBEHHOE OMNPENETEeHHE CONEPKAHHA KHCIOPOIA B BO3AYX€, MOJNYHEHHE,
coOHpaHHe, PACMO3HABAHHE H HM3YHEHHE CBOHCTB KHCIOPOAA; HAOMKONEHHE B3aUMONEHCTBHS BeLIeCTB C
KHCJIOPOOOM M YCJIOBHSI BO3HHUKHOBEHHs W MpEKpallleHHs ropeHus (nojkapa), O3HaKOMJIEHHE ¢ odpa3LaMy
OKCHJIOB H ONHCAHHE HX CBOHCTB, MOJIy4YeHHE, COOHpaHHe, PACcMO3HABAHHE U U3YHEeHHe CBOICTB BOAOPOIA
(ropenue), BzaumonelicTeue ogopona ¢ okcuaoM Meau(ll) (Bo3MOkKHO HCMONB30BaHUE BHISOMATEPHANOB);
HadmroneHHe oOpa3LoB BELUECTB KOIHYECTBOM | MOIb; HCCIeN0BaHHE OCOOSHHOCTEl PACTBOPEHHS BELISCTB
C PpasnU4HONH pacTBOPHMOCTbIO; MNPUIOTOBIEHHE pPAacTBOPOB C ONpedenéHHOH MaccoBoH —Oonei
PaCTBOPEHHOIC BELUECTBA, B3aHMOICHCTBHE BOABI ¢ METAIAMHM (HATPUEM M KajbliMeéM) (BO3MOXKHO
HCTIONBb30BAHHE BUAEOMATEPHAJIOB), ONpeleNeH e PACTBOPOB KUCIOT U LUENOoUel ¢ MOMOLBI HHAMKATOPOB,
HCCIEA0BAHHE OOPA3LIOB HEOPTraHHYECKHX BELIECTB PA3JIHYHBIX KJIACCOB; HAOMKOAEHHE U3MEHEHHS OKPaCKH
MHAMKaTOPOB B PacTBOpax KUCJOT M ILenodeH, u3yueHHe B3auMomaeicTsus okcuaa meau(Il) ¢ pactsopom
CePHOH KHCIIOTBI, KHCJIOT ¢ METAJUIAMH, PeAKLHI HEeHTpaIu3aLiH; NOMyYeHHe HEPaCTBOPHMBIX OCHOBAHHI,
BBITECHEHHE ONHOTO METajlja APYTMM M3 pacTBOpa COJH, pelleHHe IKCIEPHMEHTaNbHBIX 3aday IO TeMe
«BaxHeH111e KITacChl HEOPTAHHYECKHX COEIHHEHHIT».

IMepuoanyeckuii 3axon u Ilepuoanueckas cncrema xumuueckux 3nementos /I, H. Menneneesa.
Crpoenne aToMmoB, XHMHYECKAA CBSA3b, OKHCIHTEIBLHO-BOCCTAHOBHTEILHBIC PEAKLIHH

[TepBble MOMBITKH KNaccH(PHUKALMH XUMHUUECKHX 5eMeHTOB. [ToHATHEe O Ipynnax CXOAHBIX 3€MEHTOB
(LeNIOYHBIE U LIeNOYHO3eMeNbHbIE METAJUIbL, TalOTeHbl, HHEPTHBIE ra3bl). DNeMEHTbI, KOTOpble 00pasyoT
am(poTepHbIe OKCHOBI U THAPOKCHIDI.

[lepnoauyeckuii 3akoH. [lepuoauyeckas cucteMa xuMuueckux aneMentos . M. Menpeneesa.
KoporkonepuoaHsas v nnuHHonepuoaHas ¢popmsl [lepuoauyeckoi ¢CHCTEMBI X HMHUECKHX 371EMEHTOB I
H. Menaeneesa. Ilepuonsl u rpynnbl. @uU3nueckuii CMBICT MOPSAAKOBOIO HOMEpa, HOMEPOB Nepuoia U
TPYIINbI 3JIEMEHTA.

Ctpoenue atoMmoB. CocTaB aTOMHBIX szep. M3otonbl. InekTpoHbl. CTpoeHHe SNeKTPOHHBIX 00onouek
aTOMOB MepBbIX 20 XxUMHUUecKUX 3eMeHToB [lepuoanuyeckoii cucteMsl . M. Menneneepa. XapakTepucTuka
XHMHUYECKOTO JIEMEHTA MO ere nonokeHuro B [epuoauueckoi cucreme . M. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHs pajguyca aTOMOB XHMMHMYECKHX  3JIEMEHTOB, METAUIMYECKHX U
HEMEeTAJUTHHECKHX CBOMCTB MO rpynnam U nepuonam. 3HadeHue Iepuonnveckoro 3axona u Iepuonuyieckoi
CHCTeMbl XHMHHYECKHX 3JIEMEHTOB /I pasBUTHA Hayku H npaktuku. J. WM. MenneneeB — yuéHbIl U
rpaXJaHHH.

Xumuueckas cBs3b. KoBaneHTHas (MONAPHAsA U HEMQUISIPHAS) CBs3b. DNIEKTPOOTPHLIATENBHOCTD
XUMHUECKUX 3JIeMeHTOB. FOHHas1 CBA3b.

CreneHb okuciaeHusA. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuud. ITpouecckl OKUCIEHUS U
BOCCTAHOBJIEHHA. OKUCIUTENH U BOCCTAHOBUTEIH.

XUMHUYECKHH 3KCTIEPUMEHT: U3yueHHe o0paslioB BeLIeCTB METAaNNIoB W HEMETAJIOB, B3aHMOAeHCTBHE
THOPOKCHIAA LMHKA C pAacTBOPAMH KHCIOT H LUEJNOUYEH; MPOBEAEHHE OIBbITOB, HUICTPHPYHOLINX
MPUMEPBI OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX peakLuii (ropeHue, peakLul pa3nokeHus, COeIHHEeHHs ).

Memnpen ME€THbIE CBA3H



Peanusaus MeXnpeaMeTHBIX CBA3EH MPH H3YHYEHHH XHMHH B 8 KIacce OCYLUECTBIIASTCS YEPe3
MCIMONb30BaHHE KaK OOLIMX eCTECTBEHHO-HAYUYHbIX MOHATUH, TaK U MOHATHI, ABIAIOWIUXCA CHCTEMHBIMH ATA
OTIEJbHBIX MPEIAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

O0uie ecTecTBEHHO-HAYYHbIE TOHATHSA: HAY4HBIA (AKT, THIOTE3a, TEOPHS, 3AKOH, aHAIIH3, CHHTE3,
KJ1accupHKaLUs, MePHOINTHOCTb, HAOMIOOEHHE, YKCIIEpUMEHT, MOOETHPOBaHUeE, U3MepeHHe, MOOeb,
SBJIEHHE.

duszuka: MaTepHs, aTOM, JEKTPOH, MPOTOH, HEATPOH, HOH, HYKJIH, H30TOMBI, PaAHOAKTHBHOCTS,
MOJIEKYJIA, JJIEKTPHUUECKHIT 3apsf, BEIIECTBO, TEJIO, OOBEM, ArPeraTHOE COCTOSHHE BEILECTBA, a3,
(usHUeckre BETHUHHBI, €IUHHLIBI H3MEPEHHUs, KOCMOC, MTaHeThl, 3B&31bl, CoNHLE.

Buosorus: ¢oTtocuHTes, ObIXaHue, duochepa.

['eorpadus: atMochepa, rugpocdepa, MUHEPAIbl, FOPHbIE MOPOIbI, MONE3HbIE HCKOMAeMEbIe, TOITUBO,
BOIOHBIE PECYPCHI.

9 KJIACC

BemecTBo H XHMHYECKARA PeaKLNs

[Tepuoauueckuii 3akoH. Ileproguueckas cucreMa xMMHYeckuX sneMeHToB . M. MeHnneneera. CtpoeHue
ATOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOHCTB XMMHYECKUX 3JIEMEHTQB NEePBLIX TPEX MEPHONOB, Kajus,
KaJblHsl U HMX COEIMHEHHH B COOTBETCTBUM € NOJOKEHHEM 371eMEHTOB B IlepHoanueckol cucreme u
CTpoeHHeM HX aTOMOB.

CTpoeHue BeLIeCTBA: BUABI XMMHYECKOH CBA3H. THIBI KPHCTANIMHYECKHX PELIETOK, 3aBHCHMOCTb CBOICTB
BELLECTBA OT THMa KPUCTATMUECKON PELUETKH U BHAA XUMUUYECKOH CBA3H.

Knaccudpukauus 1 HOMEHKIaTypa HeOpraHHYECKUX BELIEeCTB (MeKAYHapOOHasd U TPHUBHANbHAA).
XHMHYECKHE CBOHCTBA BEILECTB, OTHOCALIMXCA K PA3/IMHHBIM KIIACCaM HEOPTaHHYECKHUX COEIMHEHMUH,
reHeTHYeCKasl CBA3b HEOPTaHUYECKHUX BELIeCTB.

Knaccudpukanusa XUMHYECKHX PEAKLMHA MO Pa3IHYHBIM MPU3HAKAM (110 YHCIY H COCTaBY YHACTBYIOILHX B
peakUMH BELeCTB, MO TeIIoBOMY 3(PdeKkTy, Mo H3IMEHEHHUIO CTeMNeHel OKUCIEHH XUMHIECKUX 3JIeMEHTOB,
no oOpaTUMOCTH, MO YYAacTHKO KaTalHu3aTopa). JK30- W IHIOTEPMHUUYECKHE pPEeaKLUHMH, TePMOXMMHUYECKHE
ypaBHEHHS.

[TonATHe o ckopocTH XUMHYeckoil peakuut. [ToHaTue 00 oSpaTUMBIX H HEOOPATUMBIX XMMHUECKHX
peakuuax. IIOHATHE © TOMOI@HHBIX U NeTePOreHHbIX peakuusx. [ToHATHE O XHMHYECKOM PABHOBECHH.
@akTOpPbI, BIHAKOLIHE HA CKOPOCTh XHMHHYECKOH PEAKLHH H MOJIOKEHHE XHMHYECKOrO PABHOBECHS.

OKHCIHUTENbHO-BOCCTAHOBUTE/bHEIE PEAKLHH, 3JEKTPOHHBIH OanaHc OKHCIUTENbHO-BOCCTAHOBUTENbBHOM
peakuun. COCTABIEHHE YPABHEHHH OKHCIHTETBHO-BOCCTAHOBUTENILHBIX PEAKLIHE ¢ HCTIONB30BAHHEM METOIA
3NIEKTPOHHOTO DanaHca.

Teopus 31eKTPOIUTHYECKOH AHCCOLIMALIMU. DIEKTPOIUTH] U He- aNeKTPOIUTbI. KaTHOHBI, aHHOHBI.
MexaHu3M OHCCOLMALIMH BEILIECTB ¢ PA3JIMYHBIMH BHAAMH XMMHYECKOH CBsI3H. CTeneHb NHCCOLHALHH.
CunbHbIE U c1adble 3JeKTPONUTHL

Peakuuu noHHoro oOMeHa. YcnoBUsA NPOTeKaHHA peakLnil HOHHOTO oOMeHa, MOJHBIE H COKpaLlEéHHbIE
HOHHble ypaBHeHHsA peakuuii. CBolicTBa KHUCIIOT, OCHOBaHHH W colel B CBeTe MpeacTaBleHHH 0O
JNEKTPONUTHYECKOI auccounannu. KavectseHHble peakuuu Ha HOHBL [ToHATHE O ruaponm3e CoeH.

XUMHYECKHA 3KCNEPHMEHT: O3HAKOMJIEHHE C MOJENSAMH KPUCTAIUIHYECKHX PEIIETOK HEOPTaHMYECKHX
BELIECTB — META/UIOB M HeMeTauloB (rpajura W amMmasa), CIOXKHBIX BELIECTB (XIOpHAa HATPHA);
MCCNIEJOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakUMH OT BO3AeHCTBHA pa3sNU4YHBIX (PAKTOPOB;
HCCIEI0BAHHE 3JIEKTPONPOBOIHOCTH PACTBOPOB BELUECTB, NMPOLECCa TUCCOLMALMH KUCIIOT, LeNovel U conei
(BO3MOKHO HCMONIB30BAHHE BHIEOMATEPHANOB), TNPOBEASHHE OMNBITOB, HIMKCTPUPYIOIIMX NPU3HAKH
NPOTeKaHUA peakLuil HoHHOTO oOMeHa (obpa3oBaHHe Ocanka, BblAENEeHHe ra3a, 00pa3oBaHue BOIBI); ONbITOB,



HILTIOCTPHPYIOLIHX NPHMEPbI OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKLIMI (TOpPEHHE, PEAKLHH PA3JIOKEHH,
COSOMHEHHs), PAcNO3HABAHHE HEOPraHHYEeCKHX BELIeCTB C MOMOLIBI0 KAYeCTBEHHBIX pPEeaKLUHil Ha HOHBI;
peLIeHHE IKCIIEPHMEHTAIBHBIX 3a0a4.

HemeTanabl 4 HX COEQHHECHHS

OBwas xapakTepHcTHKA rajoreHos. OCOOEHHOCTH CTPOEHHS ATOMOB, XaPAKTEPHBIE CTENEHH OKHCIIEHHS.
Ctpoenne u pusnueckue CBOICTBA NMPOCTHIX BEIECTB — ralOreHoB. XHMHUYECKHE CBOICTBA HA MpHMepe
XJopa (B3aHMOASHCTBHE C METAJUIaMH, HEMETAJUlaMH, Lesnouamu). Xnoposogopon. CoJsiHas KHUCIOTA,
XMMHYECKHe CBOHCTBA, NONyueHHe, npHMeHeHHe. JleHcTsHe xJiopa W XJOPOBOAOPONA HAa OPraHU3M
yenoseka. BaxkHelLHe XIOpHABI U HX HAXOKAEHHE B NIPHPOJE.

OOwas xapakrepucTHKa 1eMeHTOB VIA-rpynnel. Oco0eHHOCTH CTPOEHHSA aTOMOB, XapaKTepHble CTENEHH
OKHCJICHHS.

CtpoeHue U pu3uvecKkHe CBOIICTBA MPOCTIX BELLECTB — KHUCIOpOAa U cepbl. ANNOTPONHbIE MOAHDHUKALMH
KHCIIOpOOa M cepbl. XHMHHYECKHe CBOHCTBAa cepbl. CepoBomopos, cTpoeHHe, PH3MYECKHe H XHMHYECKHE
cBOiCTBAa. OKCHIOBI CEPbl KAK TNPEACTABMTENH KHCIOTHbIX OKCHAOB. (CepHas KUCNOTA, (H3UYECKHE U
XUMHYeCKHe cBolicTBa (oOlMe Kak MpPeAcTaBUTENAA Kiacca KHUCIOT M cneuuduueckue). XHUMHUECKHE
PEAKLHH, JIEKALLHE B OCHOBE MPOMBILIIEHHOTO Cnoceda nonyueHus cepHoH kucnotel. [IpuMenenue. Conu
CEPHOH KHCJIOThI, KAYECTBEHHAs peakuua Ha cyibdar-noH. HaxoxaeHue cepol H €€ COeHHEHHH B IpUpone.

XHMHHYECKOE 3arpA3SHEHHE OKPYXKAKOLIEH cpeabl COSNHHEHHAMU Cepbl (KHCIOTHBIE AOKIH, 3arpsA3HEHHE
BO3yXa H BOAOEMOB), CIIOCODBI €r¢ NPeNOTBPALLECHHS.

O0bmwas xapakTepHCTHKA 3MeMEHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapPaKTEPHBIE CTENEHH
OKHCJICHHUA.
A30T, pacnpocTpaHeHHe B Ipupone, PU3HUYeCKHe H XUMHYeCKHe CBolicTBa. Kpyrosopor asora B nmpupozne.
AMMmuak, erc (pu3HUECKHe M XHMHYECKHe CBOICTBa, NOjyuyeHHe M npumeHeHue. COMM aMMOHMA, HX
pu3sHUecKHe M XHMHYECKHe CBOHCTBA, MpUMeHeHHe. KaueCTBeHHas peakuus Ha MOHBI AMMOHHA. A30THas
KHCIIOTa, €€ Mosy4eHHe, QH3HYECKHE H XHMHUYECKHE CBOICTBA (00IIHe KaK NPEACTaBHTENS KJIACCa KUCIOT H
cnieunguueckne). Henonp3oBaHne HUTPATOB H COJIEH AMMOHHS B KAHECTBE MHHEPANIBHBIX YAQOPEHHIA.

XHUMHUYECKOE 3arpsA3HEHHE Opr}KaI{)U.Ieﬁ Cpeabl COCOMHCHHUAMH a30Ta (KI/ICHOTHbIe JOKIOU, 3arpA3HCHUC
BO3JYyXa, MOYBLI H BOIIOéMOB).

®ochop, amtorponHble Moaudukauuu dochopa, GHU3MUECKHEe M XUMHUeCKHe CcBoficTBa. OKCHI
dbochopa(V) u bocdopHas kucnora, pusHueckne U XUMHYECKHE CBOICTBA, noay4yeHue. MenonssoBanue
¢dochaTos B kKauecTBe MUHEpaJIbHLIX yI0OpeHuH.

Obmas xapakTepHcTHKA 31eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapPaKTEPHbIE CTENEHH
OKHCJICHUA.

Vrnepon, amnoTponHble MoOupHUKaLMH, paclpocTpaHeHHe B TpHpone, (QHU3UUECKHEe H XHMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yrnepona B npupoae. OKcHabl yriaepoaa, UX U3HUecKre U XUMHYECKHe
CBOiicTBa, HOefiCTBHE HA JKUBble OpPraHU3Mbl, MOJyHeHHe M TpPUMEHEHHE. IKOJOTHYeCKHe NpodNeMbl,
CBsi3aHHbIE ¢ OKcuaoM yriepoa(IV), rumoresa rinodanbHOrO MOTEMIEHUS KIMMaTa; MapHUKOBBIH 3QQeKT.
YronbHas KHCIOTA U €€ CONH, HX (PU3HYECKHE U XUMHYECKHUE CBOCTBA, MOJAYUEHHE H TPUMEHEHHE.
KauecTBeHHas peakuus Ha kapOoHaT-HoHbl. McnoabsoBaHue kapOOHATOB B ObITY, MEIHLHHE,
MPOMBILINIEHHOCTH H CEJIbCKOM XO35HCTBRE.

[TepBoHauanbHBIE MOHATHS OO OPraHMYECKHUX BELUECTBAX KAaK O COENMHEHHUsX yrjepona (MeTaH, 3TaH,
ITHJIEH, ALETHJIEH, 3TAHOJ, IIMLEPHH, YKCYCHAsA KUCIoTa). MIX cocTaB u xumuueckoe ¢tpoenue. [ToHsTHe 0
OHMONOTrHYECKH BAKHBIX BEILECTBAX  JKHPAX, DEJIKaX, YINIEBONAX — H HUX POJIH B )KH3HH Y€IIOBEKA.
MaTtepHanpHOE €IHHCTBO OPraHHYECKHX H HEOPTaHHYECKHX COEIHHEHHI.

KpemHuu#, ero ¢pusnueckie 1 XMMHYecKHe cBOHCTBA, MoMyUyeHHe U npuMeHeHHe. CoeTMHEeHUA KpeMHHSA B
npupone. Odmue npencrasnenus 00 okcunae kpemMHuA(IV) u xpemuueBoi kucnore. CHIIHKATBI, HX



HCIOB30BAHHE B OBITY, MEHUIIHHE, MPOMBILIIEHHOCTH. BakHel e CTpOHTEIbHBIE MaTEPHAIBL. KEPAMHKA,
CTEKJIO, LIeMeHT, OeToH, kene3o0eToH. [IpobaeMbl Ge30MacHOro HCMONb30BaHU CTPOUTENBHBIX MaTepHaloB
B MOBCEIHEBHOH XHM3HH.

XHMHYECKHA 3KCMEPHMEHT: H3y4eHHe 0OPa3LOB HEOPraHUYECKHX BEIUECTB, CBOHCTB CONSHOH KHCJOTHI,
MPOBeIEHHE KAYECTBEHHBIX PeaKLHil Ha XJIOPHA-HOHBI U HaONIOJEeHHE NMPHU3HAKOB MX MPOTEKAHHS; OMBITHI,
OTpaxkawLIHe PU3HIeCKHe U XMMHYECKHE CBOHCTBA ralIOreHOB U UX COEAHHEHHH (BO3MOKHOQ HCIIOIB30BAHHE
BHIEOMATEPHAJIOB), O3HAKOMJIEHHE ¢ 0Opa3lLaMH XJIOpUIAOB (raJoreHUIOB), O3HAKOMIIEHHE ¢ 00pasuaMu
Cepbl M €€ COeIUHEHHAMH (BO3MOXHO MCIHOJIb30BAHHE BHASOMATEPHANIOB), HaOMWAEHHE MpoLecca
o0yInUBaHUA caxapa Moi AeiCTBHEM KOHLEHTPHPOBAHHOH CEPHOH KHCIOTHI, H3yueHHe XHMMHYECKHX
CBOHCTB pa3daBIeHHOH CEPHOH KHCIOTHI, MNPOBEASHHE KA4YEeCTBEHHOH peakuHH Ha CynbdaT-uHOH H
HaOJIIOOEHHE MPH3HAKA €€ MPOTeKaHUsA, O3HAKOMJIEHHE ¢ (PU3HMUeCKHMHM CBOICTBaMu as3oTa, gocdopa u ux
COENUHEHHH (BO3MOXKHO HCMOJNB30BAHHE BHIEOMATEPHANOB), O0OpasLaMu a30THbIX U (PochopHbIX
yaoOpeHHil, MojydyeHHe, coOupaHHe, pacro3HaBaHHE M H3yUeHHE CBONCTB aMMHaka, NpPOBEICHUE
KAYECTBEHHBIX PEAKLHH HAa HMOH aMMOHMA H (ochaT-HOH U H3YYEHHE NPU3HAKOB HX MNPOTEKaHHS,
B3aHMOINEHCTBHE KOHLEHTPHPOBaHHOH a30THOH KHMCIOTBI ¢ Medbl (BO3MOKHO  HCMONb30BAHHUE
BHAGOMATEPHUAJIOB), H3YYE€HHE MOIENel KPHCTA/UIHYeCKUX PpeIuéTOK anMasa, rpadura, ¢ysiepeHa,
O3HAKOMJIEHHE ¢ MPOLECCOM ancopOLMH pacTBOPEHHBIX BELIECTB AKTHBHPOBAHHBIM YIJIEM H YCTPOHCTBOM
MPOTHUBOTa3a; NOJIYHEHHE, COOHPAHHE, PACMIO3HABAHHE U H3YHEHHE CBONCTB YITIGKHUCIIOrO rasa, NpOBEIeHHE
KaueCTBEHHBIX peakUuil Ha KapOOHaT- M CHJIMKaT-HOHBl W H3YyYeHHEe NPH3HAKOB MX MPOTEKaHUS;
O3HAKOMJIEHHE ¢ NPOAYKLHEH CHIMKATHOH NPOMBIILIEHHOCTH; PELIeHHE HKCIEPHMEHTANBHBIX 337a4 IO
Teme«BaskHeH1IHe HeMeTalIbl H HX COEIHHEHUS.

MeTanjibl ¥ HX coOeAHUHEHHS

Obwas xapakTepHCTHKA XHMHYECKHX IJIEMEHTOB — METAJUIOB HA OCHOBAHHH HX MOJOXKEHHS B
ITepuoguueckoii cucteMe XUMHUeckuX sneMeHToB . M. MeHnmeneeBa W cTpoeHUs aToMoB. CTpoeHHe
MeTaioB. MeTannuueckas CBi3b U MeTaJUIMUECKash KPUCTANNHUeCckas peléTka. INeKTPOXUMHYeCK Uit psia
HanpsukeHUi MetauoB. Pu3HueCKHe W XUMH4YECKHEe CBOICTBA MeTamwiob. (J0mue ¢nocobel noaydeHHs
MeTaioB. [ToHATHE O KOPPO3HUH METAJLIOB, OCHOBHBIE CIOCOOBI 3alUUThl UX OT Koppo3ud. Crinasbl (cTamb,
YyI'yH, JIOPATIOMUHUIA, OpoH3a) U UX MPUMEHEHHe B ObITY U MPOMBILIIEHHOCTH.

Lenounble MeTaUIbL nosokeHue B [lepuoandeckoi cucteMe XUuMH4eckux aneMeHToB . M. Menneneesa;
CTPOEHHE UX aTOMOB, HaXOKIeHHe B npupode. Pusnueckre U XUMHYECKHe CBOICTBA (Ha MpUMepe HaTpUs H
KEUII‘IH). OKCH,EU:I H l"H,IIpOKCHHbI Ha’rpm{ H KAJIHUA. l'Ipumeﬂel-me LISIQYHBIX METAJJIOB H UX COC,H,HHCHHIE.

[IlenouHo3eMeNbHbIe METAJIBl MarHUi U KaJbLui: nmonokeHue B [leproguyeckoi CUCTEMe XUMHYECKHX
sneMeHToB [ M. MeHneneepa, cTpoeHHe X aTOMOB; HaxokaeHue B npupone. Pusnyeckue U XUMHUECKHE
CBOWCTBA MarHus M KanbUusd. BaskHeliline coelMHeHMS KanbUMA (OKCHI, TMAPOKCHI, conu). JKECTKOCTD
BOIbI U CMIOCOODBI €€ YCTpaHeHHs!.

AnmoMuHUI: nosoxkeHue B Ilepuoauueckoil cucremMe xumuueckux saemeHtos JI. M. Menneneesa;
CTPOEHHE ATOMA; HAXOXKAeHHE B npupone. Pusnveckue U XHMHYECKHE CBOHCTBA AMOMHHHA. AMPOTEPHBIE
CBOHCTBA OKCHAA U TMAPOKCHIA aTIOMUHHS.

Keneso: nonoxenue B Ilepuoouueckoil cucteMe xuMudeckux sneMeHtoB . M. MeHneneesa, cTpoeHHe
aTOMa; HaXOXKIeHHe B MpHpoae. Pu3nuecKHe U XMMHYECKHE CBOHCTBA kene3a. OKCUAbl, THAPOKCHIBI H COH
xenesa(Il) u xenesa(lll), ux cocras, cBOHCTBA U MOTYYEHHE.

XHUMHYECKHA 3KCNEPHMEHT. O3HAKOMIIEHHE ¢ OOpasLaMu METall0B W CIUIABOB, HX (H3MHECKHMH
CBOHCTBAMH, H3YHEHHE PE3yJbTATOB KOPPO3HH METAJUIOB (BO3MOKHO HCTIONIB30BAHHE BUICOMATEPHAIIOB),
ocobDeHHOcTell B3aUMOOEHCTBHA OKCHAA KaJbUWsl M HaTpus ¢ BOAOH (BO3MOXKHO HCIONB30BaHHE
BHAEOMATEPHANIOB);, HMCCIENOBAHHE CBOICTB >KECTKOH BOABI, MpPOLIECCA TOPEHHs Kele3a B KHCIOpOne
(BO3MOKHO HCHOJIB30BAHHE BHASOMATEPHANIOB); MPH3HAKOB MPOTEKAHHA Ka4€CTBEHHBIX PEAKLIMI HA HOHBI



(MarHusi, Kanblus, aJroMHUHMA, uUuHKa, xkenesa(ll) u xenes3a(Ill), meou(Il)), HaOmoOeHHe U OMHMCaHHE
MpPOLIECCOB OKpallMBaHMUA IUJIAMEHH HOHaMH HATpHA, Kalus W KaabLUus (BO3MOXKHO HCMONb3OBaHUE
BHIEOMaTEPHAJIOB), HCCaenoBaHHe aM(OTEPHBIX CBOHCTB HAPOKCHAA allOMHHHA U THAPOKCHAA LIWHKA,
pelleHHe SKCMepUMEHTAaNbHbIX 3a0ay Mo TeMe «BakHellne MeTanbl i UX COeTUHEHUA».

XHMHA H OKPYRAWILAA Cpena

Hosble MaTepuanbl 4 TexHoOMOrud. BelllecTBa 1 MaTepuanbl B MOBCEOHEBHOMN JKU3HU UenOBeKa. XHUMHS U
310pOBbe. be3zonacHoe HCnoONb30BAHHE BEINECTB M XMUMHUYECKHX peakuui B ObiTy. Ilepsast momoms npu
XHMHUYECKHX OKOrax H oTpaBfeHUsX. OCHOBBI IKOJIOIHYECKOH IPAMOTHOCTH. XHUMHYECKOe 3arpsi3HeHHE
OKpyJKarolled cpenrl (MpeaesnbHas OonycTuMasa KoHueHTpauus sewects — [IAK). Pons XUMHU B pelleHUH
IKONIOTHYECKHX MpodyieM.

[TpyponHbIe HCTOUHUKH YTTIEBOOOPOOOB (YIofb, MPUPOAHbIH ra3, HedTh), MPOAYKTH UX MepepadoTKH, UX
poJib B OBITY H NPOMBILLJIEHHOCTH.

XUMHUYECKHH 3KCTIEPUMEHT: H3yUeHHe oOpa3LoB MaTepUanoB (CTeKI0, CINaBbl METANUIOB, MOTHMEPHBIE
MAaTepHaJIbI).

Memnpen ME€THbIE CBA3H

Peanusauus MCKMPEIMCTHDBIX cBsizel npyu H3YYCHHUH XHMHH B 9 Kknacce OCYLUCCTBIACTCA UECPE3
HCTIONB30BaHHE KaK OOLINX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK U NOHATHH, SBISKOIIHXCS CUCTEMHBIMU AJIs
OTOCJbHBIX MPEIMETOB €CCTCCTBEHHO-HAYUHOTI'O LHKIIA. Peanuzauus MCKMPEIMETHBIX cBs3elt MpH U3YYCHHUU
XHMHH B 9 Kiacce OCYLWICCTBIACTCA YEPE3 HCMOJb30BAHUE KaK o01wux C€CTCCTBCHHO-HAYUHbBIX MOHATHI, TaK H
MOHATHH, SIBIAKOLIHXCA CHCTEMHBIMH AJIS1 OTAEJbHBIX NPeaAMETOB €ECTECTBCHHO-HAYYHOTIO LIHKIA.

O0buie ecTeCTBEHHO-HAYYHBIE MOHATHS . HAYYHBIH (PaKT, THIOTE3a, 3aKOH, TEOPHs, aHAIHU3, CHHTES,
KJ1accupUKauus, MEPUOOHYHOCTD, HAOIIOOEHHE, SKCIIEPUMEHT, MOAETHPOBaHUE, H3MEpPEeHHE, MOOENb,
ABJIEHHE, MTAPHHUKOBBII IPPEKT, TEXHONOTHA, MATEPHAJIBI.

du3nkKa: MaTepusA, aToM, SJEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIMI, H30TOMbl, PalHOAKTHBHOCTB,
MoJIekyJa, SJeKTPUYECKHH 3apsid, NPOBOAHUKH, MONYTNPOBOIHUKU, OUSNIEKTPHKU, QOTO3IEMEHT, BeLIeCTRO,
TENO, OOBEM, arperaTHOe COCTOSHHE BELECTBA, a3, PacTBOP, PACTBOPHMOCTDL, KPHCTAJJIMYECKAs PELIETKa,
CMaBbl, (PU3HYECKHE BEJIMYHHBI, €IUHHMLBI M3MEPeHMs, KOCMHUYECKOe MpPOCTPAHCTBO, MIaHEThl, 3BE3Mb,
CounHie.

buonorus: dorocuHTes, AbIXaHHe, DHOCPEpa, IKOCHCTEMA, MHHEPAJIBHBIC YAOOPEHHS, MUKPO3JIEMEHTHI,
MaKpOSJIEMEHTHI, MUTATeNIbHbIE BELLECTBA.

['eorpadus: atmMochepa, rugpocdepa, MUHepanbl, TOpHbIe MOPOIBI, MONE3HbIE HCKOMaeMble, TOMIHBO,
BOIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATDI

I/IsyquHe XUMHH B 8-9 kJacce HanpapJCHO Ha OOCTHUKCHUC 06yqa}0umMch JTHYHOCTHBIX,
METANMPEOMETHBIX H MPEIMCTHBIX PE3VJIbTATOB OCBOCHHUA yqe6H0ro npeaoMeTa.

JAUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAThl OCBOSHHs MPOrpaMMbl OCHOBHOIO 00LIero o0pa3eBaHHsA AOCTHTAKTCS B XOO€
00y4eHHA XUMHH B €IHHCTBE yueOHOH M BOCIHMTATENBHOH NeATeJbHOCTH QpPraHu3aliu B COOTBETCTBHH C
TPAOULIHOHHBIMU POCCHHACKUMH COLMOKYJIBTYPHBIMH U IyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, MPHUHATBIMH
B 00IIeCTBe MPAaBHIIAMH H HOPMAMH MOBEIEHHs H CIIOCOOCTBYIOT MPOLIECCAM CAMOIMO3HAHHS, CAMOPA3BUTHA
H COLHANTH3ALIMH ODYHARO IHXCS.

JIMYHOCTHBIE PE3YJIBTAThl OTPAXKAT CPOPMHPOBAHHOCTD, B TOM HHCJIE B 4aCTH:

ITaTpHOTHYECKOTr0 BOCITHTAHHUSA

1) LEHHOCTHOIC OTHOLUEHHUS K OTEUECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY H HAYYHOMY Hacleduio,
NOHUMAHHS 3HAYEHHs] X UMHYECKOH HAYKH B JKU3HH COBPEMEHHOIQ 0011eCTBa, CIOCOOHOCTH BlIaAeTh
IOCTOBEpHOH HH(popMaLHel o MepedoBbIX JOCTHKEHUAX U OTKPBITHAX MHUPOBOIH H OTeUeCTBEHHON XMMHH,
3aUHTEPECOBAHHOCTH B HayUHBIX 3HaHUAX 00 ycTpoiicTBe MUpa 1 o0LUecTBa;

I'paskaaHcKoOro BOCNUTAHHA

2) npeAcTaBIeHHA O COLHANBHBIX HOPMAX M MPABHIAX MEAJIHYHOCTHBIX OTHOLISHHH B KOJUIGKTHBE,
KOMMYHHKATHBHOH KOMIETEHTHOCTH B 0OLIECTBEHHO MOJIE3HOH, yUeOHO-HCCIeA0BATENbCKOM, TBOPUECKOH 1
APYTHX BUOAX AEATEIbHOCTH, FOTOBHOCTH K PA3HOOOPA3HON COBMECTHOH AEATENbHOCTH NPH BbINIOJIHEHHH
y4eOHBIX, MO3HABATENBHBIX 33724, BBINOJHEHHH XHMHYECKHX 3KCIIEPHMEHTOB, CO3JJaHHH yHEOHBIX TPOEKTOB,
CTPeMJICHHA K B3aHMOINOHHMaHHIO H B3aUMOIMOMOILH B Npouecce 3TOH yueQHOH 1eATeNbHOCTH; TOTOBHOCTH
OLIEHHBATDb CBOE MOBENEHHE H MOCTYIKH CBOMX TOBApUIUEH C MO3HLHMH HPABCTBEHHBIX H MPABOBBIX HOPM C
YUETOM OCO3HAHHUA NOCIEACTBHIH MOCTYIKOB,

IeHHOCTH HAYYHOT 0 MO3HAHHS

3) MHPOBO33PEHYECKHX MPEACTAB/IEHHI O BELIECTBE H XUMHHECKOH PEAKLIHH, COOTBETCTBYROLIHX
COBPEMEHHOMY YPOBHIO Pa3BHTHs HayKH U COCTABIIAIOLIMX OCHOBY ISl MOHUMaHUSA CYLIHOCTH Hay4YHOH
KapTHHBI MHPA, NPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOLI, B3aHMOCBA3IX
ye0BeKa ¢ MPUPOOHOH CpenoH, O pOIH XUMHH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) NO3HABATENIBHBIX MOTHBOB, HAIPABJIEHHbBIX HA MOJIy4€HHE HOBBIX 3HAHHIT 110 XUMHH, HEOOXOAHMBIX AT
0OBsACcHeH s HabIoJaeMbIX MPOLIECCOB U ABNEHHUIA,

5) nosHaBaTeapHOH, HHPOPMALIMOHHON H YHTATENBCKOH KyJIBTYpBl, B TOM HHCIIE HABBIKOB
CaMOCTOATEBHOI padoThl ¢ yueOHBIMH TEKCTaMH, CIIPABOYHON TUTEpaTypoi, TOCTYMHBIMH TeXHUYECKHMH
cpeacTBaMH MHPOPMALHOHHBIX TEXHOJOTHIT,

6) UHTepeca K 0OYUEHHIO U TMO3HAHHUIO, JTIOO03HATENbHOCTH, TOTOBHOCTH H CITOCOOHOCTH K
caMOOOPA30BAHHI, MIPOEKTHOH H HCCIIEAOBATENBCKOMH NEATENbHOCTH, K OCO3HAHHOMY BbIOODY
HarpaBlIeHHOCTU H YPOBHA 00y4eHUs B HajbHeillueM,

®opMHPOBAHHA KYbTYPHI 310POBbS

7) OCO3HAHHUS L@HHOCTH JKH3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 300POBBI0, YCTAHOBKH Ha
300POBBII 00pa3 SKU3HH, OCO3HAHHSA MOCAENCTBUH H HENPHATHS BPEIHbIX NpHBLIMEK (ynoTpedaeHus
AJIKOTOJIs, HAPKOTHKOB, KYPEHH: ), HEOOXOAHMOCTH COOIASHH NPAaBHI 0e30MacHOCTH MPH OOPALIEHHH ¢
XHMHYECKUMH BELIECTBAMH B OBITY H peasbHOH KH3HHU,

TpyaoBoro BocnHTaHusA
8) UHTepeca K MPakTUYECKOMY U3YUEeHHIO Mpodeccuil U TpyAa pasNIUyHOro poja, yBaxkeHHe K Tpyay U



pe3yabTaTaM prIIOBOﬁ AeATEJIBHOCTH, B TOM HHCJIE Ha OCHOBE INNIPUMEHCHHSA MNPEAMETHBIX 3HAHUH 1O XHMHH,
OCO3HAHHOIC BbIOOpPA HHAUBHAYAJBbHOH TPAGKTOPHH NPOAQJIKEHHUS O0pa3OBaHHSA C YyU€TOM JIMYHOCTHBIX
MUHTEPECOB W CNOCOOHOCTH K XHMHH, OOLUECTBEHHBIX MHTEpecoB M moTpedHOCTel; yCreLHoi
NpoPEeCCHOHANBHOH NEATENBHOCTH W Pa3BUTHA HEOOXOOUMBIX YMEHMH, IOTOBHOCTb AJaNTHPOBATLCS B
npodeCCHOHANBHOMH CPEne;

JKOJOrHIECKOr0 BOCITHTAHHA

Q) IKONOrHUECKH LIEIeCOOOPA3HOTC OTHOLUEHHS K MPUPOIE KaK HCTOYHHKY JKU3HH Ha 3eMIie, OCHOBE €€
CYLIE€CTBOBAHMS, MOHUMAHHA LEHHOCTH 340POBOre U OE30NacHOre 00pasa JKU3HH, OTBETCTBEHHOIO
OTHOILEHHA K cOOCTBEHHOMY (PH3HUECKOMY H NMCUXHUECKOMY 300POBbI), OCO3HAHHS LEHHOCTH COOMOOeHH
npaBua Ge30MacHOro NoBeAeHus nNpy paboTe ¢ BelleCTBaMH, a TAKKe B CUTYaLHAX, YIPOKAKOWHX 300POBLIO
H KH3HH JTIOAEHH,

10) crnocoOHOCTH NPUMEHATD 3HAHUSA, MOMYYAEMbIe IPH H3YIEHUH XHMUH, JJIs1 peIleHHs 3a1a4, CBSA3aHHbIX
C OKpY:KaLEH MPpUPOOHOH Cpeao, MOBbILIEHHA YPOBHA SKONOrHYECKOH KYNbTYPbl, OCO3HAHUSA
rno0albHOrO XapakTepa SKOJOrHueckUX npodaeM H nyTelt UX pellueHus MoCcpeacTBOM MeTOAOB XuMuu, 11)
IKOJIOTHYECKOTO MBILIICHHS, YMEHHA PYKOBOACTBOBATHCS UM B NTO3HABATE/IbHOH, KOMMYHHKATHBHOH H

COLIHAJIBHOH MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeiMETHBIX pPEe3YJIbTATOB BBIASAKT 3HAUHMbIE AN (POPMHUPOBAHHS MHPOBO33PEHHs
OOLUEHAYYHbIE MOHATHS (3aKOH, TEOPHsl, IPHHLIMII, THIOTE3a, (PaKT, CHCTEMA, NPOLIECC, IKCIEPHMEHT H Ap.),
KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX yueOHBIX MPEIMETax U MO3BOJSKT HA OCHOBE 3HAHUH M3
3THX NPEOMETOB (POPMHPOBATL MPEACTABICHHE O LEJOCTHON HAay4HOH KapTHHE MHPA, H YHHBEPCANbHbIE
yueDHble [neiCcTBHA (MO3HABATENbHbIE, KOMMYHHKATHBHbBIE, PEryJSATHBHbIE), KOTOpble OOECMEeHHBAOT
(OPMHPOBAHHE TOTOBHOCTH K CAMOCTOATENIBHOMY IUIAHHUPOBAHUK) H  OCYLIECTBICHUIO  y4eOHOM
AeATENbHOCTH.

MeranpeameTHble Pe3yIbTaThl OCBOSHHS 0OPA30BATENBHOH MPOrpaMMbl MO XUMHH OTPAXKAKT OBJIAJEHHE
YHHUBEPCATbHBIMH MTO3HABATEIbHBIMH N€HCTBHAMH, B TOM YHCJIE:

bA30BBIMH JIOTHYECKHMH JeHCTBHAMH

1) yMeHHeM HUCTONb30BaTh MPHEMBI JOTHYECKOTO MBILIEHHS NMPU OCBOSHHH 3HAHHI: PacKpbIBATH CMBICI
XMMHYECKHX TOHATHH (BBIOGNATH MX XapakTepHble NPH3HAKH, YCTAHABIMBATh B3aHMOCBA3b C APYTHMH
MOHATHAMH), HCTIOJNb30BaTh MOHATHA AJ1A OObACHEHH OTAENbHBIX QaKTOB U ABJEHHI; BBIOUPAaTh OCHOBAHHUS
H KPHTEPHH I8 KJACCHHKALMH XMMHYECKHX BELIEeCTB H XHMHYECKUX PeaKLHH; yCTaHAaBIHBATh NPHHHHHO-
CJeOCTBEHHbIE CBA3H MEKAY OOBEKTaMH H3YUYEHHs, CTPOUTb JIOTHYECKHE PacCyKAeHHsA (MHIOYKTHBHBIE,
JenyKTHBHbIE, no AHAJIOTHH), nenaTh BbIBOJIBI " 3aKJIFOUEHHS,

2) yMeHHeM TMPHUMEHATb B MpoLecce TIO3HAaHUA TMOHATHA (MpeIMeTHble M MeETanpeaMeTHbIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOJIEJIH, HCIIONb3YeMble B XHMHUH, NPeoOpa30BbIBaTh LIHPOKO NPHMEHAEMbIE B
XMMHH MOOeNbHble MPeICTaBIEHHS — XMMHUECKHI 3HaK (CHMBON 3NMeMEeHTa), XMUMHYeckas (GopMyna U
YPaBHEHHE XHMHYECKOH pPeaKkUHH — INpH PeIIeHHH Y4eOHO-IO3HABATENIbHBIX 33734, ¢ Y4Y€TOM 3THX
MOJENBHBIX TMpPENCTaBJeHHUIl BBLIBIATE M XapaKTepU30BaTh CYLUECTBEHHbIE MPH3HAKH H3y4aeMbIX
OOBEKTOB— XMMHHYECKHX BEIIECTB H XHMHYECKHX PEAKLIMH, BHIABIATH OOIIHE 3aKOHOMEPHOCTH, IPHYHHHO-
CJICOCTBEHHbIE CBA3H W MPOTHBOPEUHA B M3y4aeMbIX NpolleccaX U ABICHUAX, NMpelnaraTb KpPUTEpUH ANA
BBIABJICHHA 3THX 3aKOHOMEPHOCTEH H MPOTHBOPEUHI, CAMOCTOATENIBHO BBIOHPATL COCOO peLieHHs y4eOHOil
3a7aud (CpaBHHUBATh HECKONbKO BapHAHTOB peLIeHHs, BbIOMpaTh HauboNee NOAXOAALIMIA C Y4YETOM
CAMOCTOATEJIbHO BbIAENEHHBIX KPHTEPHEB),

Ba3oBbIMH HCCJIEN0BATEABCKHMH ACHCTBHAMH



3) yMeHHeM MCIONb30BaTh IOCTABNIEHHbIE BOMPOCHI B KayeCcTBe MHCTPYMEHTa IMO3HAHMsS, a TaKkKe B
KayecTBe OCHOBBI A (hOPMHUPOBAHUS TMIIOTE3bI MO MPOBEPKe MPABUIBHOCTH BBICKA3BIBAEMBIX CY KIEHHI;

4) npHoOpeTEeHHEe ONbITA MO MIAHHPOBAHHIO, OPraHH3ALMH H NPOBEASHHIO YU€HUHYECKHX 3KCTIEPHMEHTOB:
yMeHHe HalJoaaTh 3a XOI0M MpoLecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ynbTaT, (JopMyIUpPOBaTh
0000IIeHHsAs U BBIBOOBI MO pe3yJbTaTaM MNPOBEIEHHOTO OMbITa, HCCIEIOBAHHs, COCTaBIATH OTHET O
MPONEJAHHOIH padoTe,

PaGoToii ¢ undpopmanneii

5) ymeHHeM BbIOHpaTh, aHANMH3UPOBATE U HHTEPNPETHPOBaTh HHGOPMALIHIO Pa3NUYHbIX BUIOB H GopM
NPeACTABJIeHHs, MOJYHAEMYK) H3 Pa3HbIX HCTOYHHKOB (HAy4YHO-TIOMYJISIPHAS JIUTEPAaTypa XHMHHYECKOro
comepikaHus, CpaBouHble Mocolus, pecypebl MIHTepHeTa), KpUTHUECKH OLEHHBATh MPOTHBOPEUHUBYIO U
HEOCTOBEPHY ) HHDOPMALHIY;

6) yMEHHEM TNpPUMEHATb pPas3JHYHbIE METOObl M 3ampochl MpPH TMOHMCKe U OTOOpe HHQOPMAaLMH U
COOTBETCTBYKOIIMX AAHHBIX, HEOOXOMHUMBIX IUIs1 BBINQIHEHUS yqeﬁﬂblx H MO3HABATENbHBIX 337a4 OIpe-
AeNEHHOTO THUMNa; MpUoOpeTeHHe onbiTa B 00JaCTH HCMONB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TeXHOIIOFHﬁ, OBJIAACHHE KyﬂbTypOﬁ AKTHBHOIC HCIOJB30BAHHUA PA3JHYHBIX ITOHCKOBBIX CHCTEM,
CaMOCTOATENbHO BbIOHpATh ONTHMAaNBHYKO (GopMy npeactaBreHHs HHGOPMALMHU U HIUTIOCTPHPOBATH
pellagMble 3a0a4H  HECIOKHBIMH CXEMaMH, [HarpaMMaMH, JpyrumMu  QopMamu rpagukd U HX
KOMOHHALUAMH;

7) YMEHHEM HCIONb30BATh H AHAJIM3HPOBATh B NpOLEcce yHeOHOH U HCCASI0BATENbCKON ASATENbHOCTH
UHpOpMALMIO © BJAMSHHH MPOMBILUTEHHOCTH, CEeNbCKOro XO034icTBa W TPAHCMOPTa HAa COCTOSTHHUE
OKPY>KarOIEH NPHPOAHOH Cpensl;

YHHBepCﬂJleblMH KOMMYHHKATHBHbLIMH IleﬁCTBlflﬂerl

8) yMEHHEM 3a7aBaTh BONPOCH! (B XOA€ AHAJIOra W/HIH JUCKYCCHH) MO CYLUECTBY OOCYKAAeMONH TeMBI,
dopMynHpOBaTE  CBOM  MPENJOXKEHHA  OTHOCHTENIBHO  BBIMNOQJUHEHHA  NPEIOXKEHHOH  3a1au,

9) npuobpeTeHHe ONbITa MPE3CHTALMH PE3YJbTaTOB BBIMONHEHHS XHMMHYECKOTO 3IKCIEepPHMEHTa
(nmabopatopHoro onbita, nabopaTopHoii paboTel MO UCCNEAOBAHHUIO CBOHCTB BEIUECTB, YUeOHOIO MPOEKTa);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMM IO3HABATENbHOH M HCCNENOBATEIbCKOH
JEeATETbHOCTH MPH PEeLIEHHH BO3ZHHKAKOLINX MPOOJIEM Ha OCHOBE yuéTa QOLIMX HHTEPECOB U COrJIACOBAHUS
no3uLuil (00CyKAeHHsA, OOMEH MHEHHAMH, «MO3TOBble LUTYPMbI», KOOPAHHALMA COBMECTHBIX IEHCTBHI,
onpenejeHHe KPUTEPHEB 10 OLEHKE KauecTBa BHIMONHEHHOH paboThl U Op.);

YHHBepPCANBbHbIMH PeryJATHBHBIMH JeCTBHAMH

11) yMEHHMEM CAMOCTOATENBHO ONPENENATh UEIH JAEATENBHOCTH, IUIAHHPOBATh, OCYLUECTBIIATS,
KOHTPOJIMPOBaTb M NPH HEeoOXOAMMOCTH KOPPeKTHPOBAaTb CBOK OEATENbHOCTb, BHIOMpaTh Haudonee
>pdexTrBHBIe crocolsl pelueHHs YYeOHBIX W MO3HABATENbHBIX 3a4ay, CAMOCTOSTENBHO COCTAaBJATbL MIIH
KOPPEKTHPOBATh MPEMUIOKEHHBIH AJITOPUTM AEHCTBHH MpPH BBIMOJHEHUH 3a0aHHI ¢ y4ETOM MOJIYy4eHHUs
HOBBIX 3HAHHH 00 M3y4aeMbIX ODBEKTAX — BELUECTBAX U PEaKLIUAX, OUEHHBATh COOTBETCTBUE MOJYHEHHOIO
pesynbTaTta 3asBJICHHOH Leny,

12) yMeHHEM HCTIONIB30BATh H AHATH3HPOBATH KOHTEKCThI, NPEANATaeMbIE B YCJIOBHH 3aJaHHH.

NMPEAMETHBIE PE3YJ/IBTATHI

B cocTase npeaMeTHbIX PE3YALTATOB MO OCBOSHHIO O0A3aTENBHOrO COASPKAHHs, YCTAHOBJISHHOrO JaHHOH
MPHMEPHOH padouell MPOrpaMMoi, BhIACNAKT. OCBOSHHbIE OOYYaNIIUMUCH HAYYHBIC 3HAHHSA, YMEHHS H
criocoObl  OeficTBUH, cneuuduueckue m1A npenMeTHoi obnactw «XuUMHA», BHObBl OEATENBHOCTH MO
MOJNY4EHHI) HOBOIO 3HAHMA, €70 HHTEPNPETALHH, NPEOOPa30BaHHI0 U NPHMEHEHHIO B PA3JIMYHBIX YUEOHBIX H
HOBBIX CHTYALIHAX.



[TpenmeTHbIe pe3yIbTaThl OTPAKAKT CHOPMHPOBAHHOCTD Y OOYHAROLIHXCS CEAYIOIHUX YMEHHI:

8 KNIACC

1) packpsieams ctic7 OCHOBHBIX XHMHUECKUX TMOHATUHA: aTOM, MONIEKYNa, XUMUYECKUH 37IEMEHT, MPOCTOE
BELUECTBO, CJIOKHOE BELIECTBO, CMeCh (OOHOPOAHAs U HEONHOPOOHAsA), BANEHTHOCTb, OTHOCHTEJIBHAS
ATOMHAs H MOJIEKYIIIPHAs MAcca, KOJIMYECTBO BELIECTBA, MOIb, MOIPHAs Macca, Maccopas a0
XUMHYECKOTO 53JIeMeHTa B COEIHHEHMH, MOJIpHBIH OO0BEM, OKCHA, KHCIOTa, OCHOBaHHE, COIb,
3NIEKTPOOTPHLIATENBHOCTD, CTENEHb OKUCIEHHA, XUMUYECKas peaklus, KnaccHPUKauus peakLuii: peakLHH
COEMHMHEHHs!, PEAKLHH PA3NOKEHHs, PEAKLUHH 3aMELUEHHs, PeakLHH OOMEeHa, 3K30- U 3HIOTEPMHHYECKHE
peaKkuHH; TemIoBOH 3hPeKT peakuuH, AapO aTOMA, 3JIEKTPOHHBIH CIOH aTOMa, aTOMHas OpOHTaNb, paauyc
aTOMa, XMMHYECKas CBA3b, MOJSIPHAs U HeMOJApHas KOBAJICHTHAs CBs3b, MOHHAs CBs3b, HOH, KATHOH, aHUOH,
pacTsop, MaccoBast 10J4 BELECTBa (npoueHTHas KOHUEHTpauus) B pacTBope;

2) uamocmpluposanty B3aUMOCBA3b OCHOBHBIX XHMHMYECKHX MOHATHH (CM. 1. 1) H NPUMEHATh 3TH NOHATHS
NpH OMHUCAHHH BEILECTB u HX NPEBPALIIEHHH;

3) #cnoIs306ams XUMHYECKYIO CHMBOJIMKY AT COCTaBIeHHA GOPMYN BELIECTB U YPABHEHUI XMMHUECKHX
peakuui;

4)  onpedeaanty BAJNEHTHOCTb AaTOMOB 3JIEMEHTOB B OHHAPHBIX CO@NMHEHMSX; CTEMNEeHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, NPHHALIE/KHOCTb BEIUECTB K ONpeNeNéHHOMY KIaccy COeOMHEHHUIt Mo
dopMynaM; BHO XHMHUECKOH CBA3M (KOBajJeHTHas M HOHHas1) B HEOPraHHYECKUX COEOHHEHMSX;

5) packpereanty cuvica Ilepuonuueckoro 3akona JI. M. Menaeneesa: NeMOHCTPHPOBATH MOHHMAHHE
MEePHOAHYECKOH 3aBUCHMOCTH CBOHCTB XHMHUYECKHX 3JIEMEHTOB OT MX MNOJOxeHus B Ilepuoamuveckoii
CHCTEME, 3aKOHOB COXPAHEHHs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MONEKYIAPHOIrO YUYEHHS,
3aKOHa ABOrajpo, ONHCBIBATH W XapakTepuszoBaTb TadnuuHyro ¢opmy Ilepuoanueckoil cucTeMbI
XHMHYECKHX JIEMEHTOB: Pa3/HYaTh MOHATHSA «IrWaBHasA noarpynna (A-rpynna)» u «nodounas noarpynna (b-
rpynna)», Majble H OONbIIHE MNEPHOABI, COOTHOCHTb OOO3HAYEHHs, KOTOpbIE HMEKTCA B TabiHue
«Ilepuoanueckas cucteMa xuMuueckux snementos . M. MeHneneesa» ¢ UHCIOBBIMU XapaKTepUCTUKAMH
CTPOEHHs aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsd sapa, oOllee YHCIO 3JEKTPOHOB HU
pacmpeneneHue UX no 3NIEKTPOHHBIM CIOSAM),

6) Kaaccupuyuposanty. XHMHYECKHE 3JIEMEHTBI, HEOPTaHHYECKHE BELIECTBA, XHMHYECKHE peakuUHH (1o
YHCAY M COCTaBy  YYacTBYIOLIMX B peakUWM  BellecTB, Mo  TemaosoMy  3(dexTy);

7)  xapaxmepuzoeanms (omuceiéaniy) oOLIMEe XUMHYECKHE CBOHCTBA BELUECTB pPa3MMYHBIX KJIACCOB,
NOATBEPXKAAsl ONHCAHHE NMPHMEPAMH MOJIEKYJIAPHBIX YPABHEHHH COOTBETCTBYIOLIHX XHMHUYECKHUX PEaKLHii,

8) npocrozposants CBOICTBA BELUECTB B 3aBHCHMOCTH OT MX Kaue€CTBEHHOIO COCTaBAa, BO3MOXKHOCTH
MPOTeKaHUA XHMHUYECKHX NpeBpaLleHUi B Pa3IMYHbIX YCIOBUAX,

Q)  suvHcaams OTHOCHUTENBHYH) MONIEKY/BIPHYK) M MOQIIPHYK MAacChl BEILECTB, MACCOBYK) OOJK
XHUMHYECKOTO 3JIEeMEHTa Ie (hOopMyJsie COEIHHEHMs, MAcCOBYK [OJK) BELUECTBA B PAcTBOpE, NPOBOIUTH

PacuéThl 1o ypaBHEHHIO XHMHYECKOH peaKUuH;
10) npurtenams OCHOBHBIE OMNEPALIMM MBICIUTEJILHONH NeSTeNbHOCTM — aHalu3 W CHHTE3, CpaBHEeHUe,
00001eHHe, CUCTEMATH3ALHK, KJIACCH(HKALHIO, BBIBJICHHE NPHYHHHO-CIEACTBEHHBIX CBs3eH — 1JIs

U3Y4eHHsA CBOHCTB BELUECTB H XHMHYECKHX pPEaKLMi; €CTeCTBEHHO-Hay4HbIE METOAbl MO3HAHHUA —
HaOnroneHue, U3MEpPEeHHe, MOAENUPOBAHHE, IKCMIEPUMEHT  (peanbHbIii H MBICJIEHHBI);
11) credoeans npaBuiaM MOJb30BaHUS XUMHUECKOH MOCyAol U nabopaTopHbIM 00opyaoBaHHEM, a TAKKe
npaBuJaM OOPAILEHHs C BELUECTBAMH B COOTBETCTBHH ¢ MHCTPYKLMSMH IO BBINOMHEHHK Na0OpaTOPHBIX
XHMHYECKHX ONBITOB MO MOJY4YEHHKO M COOMPAHHIO Tra3z0o00pa3HbIX BEIUECTB (BOAOPOAA H KHCIOPOnA),
NPHTOTOBJIEHHID PACTBOPOB ¢ ONPEAENEHHOH MACCOBOH NONEH PAaCTBOPEHHOIQ BELIECTBA, IUIAHUPOBATH H
MPOBOAUTE XUMHUYECKHE SKCIIEPUMEHTEI M0 pacno3HaBaHHUI0 PACTBOPOB LIeN04el U KUCIOT ¢ MOMOLIBIO



UHIMKaTOpOB (JlakMyc, peHondTaneuH, METUIIOpaHX U ap. ).

9 KJIACC

1) packpuisame cabic.71 OCHOBHBIX XMMHUYECKHUX MOHATHH: XMMHUYECKUH 3JIEMEHT, aTOM, MOIIEKYJIA, HOH,
KaTHOH, aHHOH, MPOCTOE BELLECTBO, CIOKHOE BEILECTBO, BAJIEHTHOCTD, 3J1€KTPOOTPULIATENIbHOCTD, CTENEHDb
OKHCJICHHSA, XUMUYECKas peakLus, XUMHUeckas CBA3b, TeNNoBoi aQdeKT peakunu, MOb, MONAPHBIA O0BEM,
PacTBOP; 2JICKTPOJIUTHIL, HEJICKTPOJHUTBI, IJEKTPOJIHUTHYCCKAA JHCCOLHALNA, PEAKIIHH HOHHOI O oﬁmeHa,
KATAJIH3ATOP, XHMHYECKOE PAaBHOBECHE, OOpaTHMbIE H HEOOPATHMBIE PEAKLIHH, OKHCIHTENBHO-
BOCCTaHOBUTENbHbIE PEAKLHH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIEHHE, alIOTPONHS,
aM(pOTepPHOCTb, XHUMHYECKas CBA3b (KOBANCHTHas!, HOHHAS, METaIHUeCKas ), KPUCTAINHIeCKas peLIETKa,
KOPPO3Hs METAJJIOB, CIIABBI; CKOPOCTh XMMHYECKOH PEAKLUHH, MPEAEJbHO A0MYCTHMAsl KOHLUEHTPALIUs
(ITIK) BewecTsa,

2) wamocmpuposams B3aMMOCBA3b OCHOBHBIX XUMHYECKUX MOHATHI (CM. . 1) ¥ NPUMEHATH 5TH NOHATHA
TMpH ONMHCAHHH BELIECTB H HX MpeBpaLleHH,

3) wcHoAb308GM b XHMHYECKYIO CHMBOJIMKY Il COCTABIEHHS (OPMYIl BEIECTB U YPABHEHHH XUMHU4ECKHX
peakuuii,

4) onpedeians BANCHTHOCTb U CTENEHb OKUCIIEHHA XUMHUYECKUX 3JIEMEHTOB B COEIHHEHUAX PA3NHYHOIO
COCTaBa, MPHHAMJIEKHOCTD BEILECTB K OMPEAeNEHHOMY KIAcCy COeAHHEeHUH Mo GOpMyaM, BHA XUMHYECKOH
CBsI3H (KOBAJIGHTHAsl, HOHHAs!, METAJIJIMYECKAs) B HEOPTAHUHYECKHX COSAMHEHHSX; 3aps/l HOHA MO XHMHUYECKOH
(popMyie; xapakTep cpedbl B BOAHBIX PACTBOPaX HEOPraHMUYECKUX COEIMHEHUH, TN KPUCTaIIHYeCKOH
PELIETKH KOHKPETHOTO BELLECTBA,

5) packpvisams cuvica Iepuoandeckoro 3axoHa JI. . Menneneesa u 1eMOHCTPHPOBATD €r0 MOHUMAHHE!
OIMHCBIBATL H XAPAKTEPH30BATh TAOMHUHYI hopmy IlepHonnyeckoi cHCTEMbI XHMHHECKUX JIEMEHTOB:
pasnuuaTh MOHATHA «IJaBHasA noarpynmna (A-rpynna)» u «nodouHas noarpynna (b-rpynna)», manblie 1
QoJIbLINE MepHOAB]; COOTHOCHTb 0003HAUYEHH, KOTOPhIE UMEIOTCA B EpHOAHYECcKOl Tadnulle, ¢ YHCTOBBIMU
XaPaKTEPHCTHKAMH CTPOSHHS aTOMOB X MMHYECKHX 3JIEMEHTOB (COCTAB M 3apsn siapa, 00LIee YHucio
JNEKTPOHOB H PACIPEaeNIeHHe HX IO 3IEKTPOHHBIM CIIOSIM); OOBACHATH OOLIHE 3aKOHOMEPHOCTH B
MU3MEHEHHH CBOHICTB SJIEMEHTOB U UX COSOUHEHMH B npeaenax MalblX NepHOAOB U MIaBHBIX MOATPYII ¢
Y4ETOM CTPOEHHSA UX aTOMOB,

6) Kiaccughuyposants XUMHYECKHE 3JIEMEHTBI; HEOPraHHYEeCKHUE BeLIECTBA, XHMHYECKHe peaKuuH (1o
YHCJTY H COCTaBY YHACTBYHLIHX B PEAKLIHH BELIECTB, 110 TEIIOBOMY 3((eKTy, N0 H3MEHEHUIO CTENeHEH
OKHCJIEHHA XUMHYECKHX 3JI€MEHTOB),

7) xapaxmepu3o6ants (ONMUCHIBATD) OOLIKE U crieuudHUecKHe XUMUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BELLUECTB, MOATBEPKAask ONHCAHHE NPUMEPAMH MOJIEKYJISPHBIX H HOHHBIX YPABHEHHH COOTBETCTBYHLIUX
XHUMHYECKUX peaKLHi,

8) cocmasiams ypaBHEHHA 3JIEKTPOJIHTHUECKOH AMCCOLIMALUM KMCTIOT, WENoYeH U CONeil; MONHbIe U
COKPALIEHHbIE YPABHEHHA PEAKLHI HOHHOrO OOMEHA, YPaBHEHHs PEAKLHIi, MOATBEPKAAFOIIHX
CYLUECTBOBAHHE F€HETHHECKOH CBA3H MEX/y BEIECTBAMH Pa3/IMHHbIX KIIACCOB,

9) packpersants CyuHOCHb OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKLHHA MOCPEICTBOM COCTABIEHHS
3NIEKTPOHHOTC OaNaHca 3THX PeaKLuii;

10) npoeno3uposanty CBOACTBA BELECTB B 3aBUCHMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH MPOTEKaHH
XHMHYECKHX MPEBPAIIEHHH B PA3IIHYHBIX YCIOBHAX;

11) sorvitcaams OTHOCHTENbHYO MOJEKYJIIPHYIO U MOISIPHYIO MacChl BELIECTB; MaCCOBYIO AOIIO
XHMHYECKOTO 3JIeMeHTa Mo (hopMyJie COeNHHEHHs, MacCOBYIO JOMIO BELIECTBA B PACTBOPE; MPOBOAUTD
PacyEThI M0 YpaBHEHHUIO XUMUYECKOH peakLuHy;

12) caedosans npaBUIaM MOJNb30BAHUA X UMHUUECKOH MOCcy 10 U TabopaTopHBIM 000PYIOBAHHEM, @ TAKKE
npaBHJIaM OOPALIEHHS ¢ BELECTBAMH B COOTBETCTBHH ¢ HHCTPYKLHSAMH IO BBINOIHEHHK JIA0OPATOPHBIX



XUMHYECKHUX OMBITOB 10 MOJYUSHHIO 1 COOMPAHHIO ra3000pa3HbIX BeLUeCTB (aMMHAaKa U YITIEKHUCIOro rasa),

13) npo6odins peakuuy, NOOTBEPKOAKOLINE KAUECTBEHHBIH COCTAB Pa3NMYHbIX BEILECTB: paclO3HABATh
OTBITHBIM MYTEM XJOpHUA-, OpoMun-, noaun-, kapOoHat-, pocdar-, cunUkatT-, cyabdar-, THAPOKCHI-HOHBI,
KAaTHOHBI aMMOHHS H HOHBI H3YYEHHBIX METAJIIOB, IPUCYTCTBYKIHE B BOAHBIX PACTBOPAX HEOPraHMYECKHX
BELLECTE;

14) npurtenans OCHOBHbIE ONEPALIMK MBICIUTENbHONR OeATeNbHOCTH — aHalu3 U CHHTE3, CpaBHEHUE,
00001eHHe, CHCTEMATH3ALIHID, BBISBIIEHHE IPUYHHHO-CIIEICTBEHHBIX CBA3€l — A1 H3y4eHHs CBOICTB
BELUECTB U XMMHYECKUX peakUHil, eCTECTBEHHO-HayUHble METOIbI MMO3HAaHUS — HabnmoaeHHe, H3MEpPEeHHE,
MOZENHUPOBaHUe, SKCTIePUMEHT (peaibHbl U MBICJIEHHBI).



TEMATHYECKOE NMIAHUPOBAHHE
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n/n
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Painen 1. BemeeTno H YHMHYECKHE PEAKIHH
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INOYPOYHOE IINTAHHPOBAHHE

8 KIIACC
Ne | Tema ypoka KoJinuecTBO 4acop Jara Buagl, dpopMbl
n/n H3YYCHHSA | KOHTPOJIA
BCEr0 | KOHTPOJIbHbIE | NPAKTHYECKHE
padoTsl paboTel

1. | I[IpeameT xumuu. Ponb 1 0 0 CaMooueHKa ¢
XHUMHH B JKH3HH YeJIOBEKa. UCMONb30BAHUEM
MeToapl H3YUeHH XUMHH. «OQUEHOUHOrO

JIUCTAY,

2. | ArperaTHble COCTOSIHHSA 1 0 0 CamooueHka ¢

BEILEeCTB HCTIONB30BAHHEM
«OLEHOYHOTO
JUCTay,

3. |IIpaktuueckas padoraNe 1" |1 0 1 IMpakTuueckas
[TpaBuna padoTs! B padora;
nabopaTopuu U MPUEMBI
obpalueHus ¢
nabopaTOPHBIM
obGopynoBaHueM”

4. | ®usnueckue ABJICHUA - 1 0 0 ITuceMeHHBIA
OCHOBA pPa3Ae/ieHHs CMECeH KOHTPO!Ib,

5. |IpaxTiueckas padora Ne 2 | 1 0 1 IIpakTuyeckas
"Paznenenue cmeceil" (Ha padora;
NpUMEPE OUUCTKH
MIOBAPEHHOH COIH )

6. | ATOMHO-MOJEKYISIPHO® 1 0 0 IMucemeHHBIH
yueHHe. XUMHUYECKHe KOHTPOb;
SNEMEHTHI

7. | Bewuectsa MoJekyaApHoro H | 1 0 0 Y CTHBII onpoc;
HEMOJIEKYJIIPHOTO
cTpoenus. [IpocTeie 1
CJIOKHBIE BELIEeCTBA

8. | 3HaKkH XUMHUYECKHX | 0 0 YerHeii onpoc;
SNEMEHTOB

9. | 3HaKH XHMHHYECKHX | 0 0 YerHBIA onpoc;
3JIEMEHTOB ITuceMeHHBIA

KOHTPOIIb;
10. | Xumuueckue GopMybl 1 0 0 TecTuposanue,




11.

OTHOCUTENBHAS
MOJIeKyJIsIpHasA Macca.

MaccoBas Ao
XHMHYECKOI'Q 3JIEMEHTA B
COCIHHEHHH

IT1cbMeHHBIH
KOHTPOJIb;

12. | BaneHTHOCTb aTOMOB ITuceMeHHBIA
XHUMHYECKHX 3JIEMEHTOB KOHTPOIb;

13. | CocraBnenue popmyn TTucbMEHHBII
OHHAPHBIX COSAHHEHHH MO KOHTPOIb;
BAJIEHTHOCTH.

14. | XuMu4eckue peakuuu TectupoBanue,

15. [ XuMHueckHe ypaBHEeHHs YerHblit onpoc;

16. | XuMHYeCKHEe YPaBHEHHsA IMucemeHHBIH

KOHTPOIb;

17. | Tumnbl XuMHYECKHUX peakLuil IMucemeHHBIH

KOHTPOb;

18. | Tumnbl XuMHYECKHUX peakLUil TectupoBanue,

19. | IToBTOpeHHe U oCoOLIEHHE TectupoBanue;
paszena. [ToaroToeka k
KOHTpOJNbHOI padoTe

20. [ KonTposbHas padora Ne | KonrposbHas
no pasneny padora;
"[lepsoHauanbHbIE
XMUMHY€CKHE MOHATHSA"

21. | Bo3oyx u ero cocras CamooLleHKa ¢

UCMONb30BAHUEM
«OLeHOYHOTO
JUCTay,

22. | Kucnopon Y eTHBIN onpoc;

23. | INpakTiueckas padora Ne 3 " IIpakTuyeckas
[MTony4enue u cobupanue padora;
KHCJIOPOJA, U3YUEHHE ero
CBOIHCTB"

24 [ Oxcunpbl IMTucemeHHBIH

KOHTPOb;

23. | Tennosoit >ddext JHKTaHT;

XHMHUYECKOH peakLH. JK30-
U SHAOTEPMHYECKHE
peaxKuuu




26. | Booopoa [TuceMeHHBIA
KOHTPOb;

27. | [IpakTuyeckas padora Ne 4 [IpakTuyeckas
"Tlonyuenue u cobupanue padora;
Bogopoaa”

28 | KuesoTsl, HX COCTaB H CamooueHka ¢
KJ1acCHpHKaLHA UCTIOIBb30BAHHEM

«OUEeHOUHOrO
JIHCTaY,

29. | CepHas 1 consiHasA KHCJIOTHI, IMucemeHHBIH
UX CBOJICTBA U MPHUMEHEHHUE. KOHTPOb;

30. | Conu, ux cocTaB JIHKTaHT;
Ha3BaHHA. PacTBopumocTs
coJsiell B BOIE.

31. | KomuecTBo BewecTra ITuceMeHHbI

KOHTPOIb;

32. | MomsipHeIii 00beM razos IMuceMeHHBIH

KOHTPOb;

33. | Pacuersl Mo XUMHYECKHUM IMucemeHHBIH
YpaBHEHHAM KOHTPOb;

34. | PacueTbl Mo XUMHUECKHM ITuceMeHHBIA
YPaBHEHHAM KOHTPOIb;

35. [Bona. ITuceMeHHBIA

KOHTPOIb;

36. | OcHOBaHHA YerHeii onpoc;

37. | Pacteopsl. MaccoBas nons ITucpMeHHBIH
PacTBOPEHHOTO BELIECTBa KOHTPOb;

38. [ Pemenne pacueTHBIX 3a1a4 ITuceMeHHBINA

KOHTPOIb;
39. | IIpakTuueckas padora MNe 5 IMpakTuueckas
"[IpUroTOBJIEHHE PacTBOPOB padora;
C OIpeneIEHHOH MacCOBOH
NOJIEH PACTBOPEHHOIO
BellecTsa”
40. | Okcuapl, HX KIaccHPHKALHA CamooleHKa ¢

M XHMHYeCKHe CBOHCTBA

HCIONb30BaHUE
M« OLEHOUHOTr O
JIMCTaY;




41.

OcHOoBaHMA, UX

IT1cbMeHHBIH

Ki1accupukauus u KOHTPOb;
XUMHYECKHE CBOHACTBA

42. | XuMuueckue CBOICTRa TectupoBanue;
OCHOBAHHUH

43. | Kuenotsl, ux ITucpMeHHbIH
KJ1acCHPHKALHA. KOHTPOIb;

44. | Xumu4eckue CBOHCTBA IMucemeHHBIH
KHCJIOT KOHTPOJb;

45. | Conu, ux knaccHpHUKaLHUa H IMucemMeHHBII
X UMHYECKHE CBOHCTBRA KOHTPOIb;

46. | Conu, ux Knaccupukauus u YcTHBII onpaoc;
X UMHYECKHE CBOHCTBRA IMucemeHHBIH

KOHTPOb;

47. | TeHeTHuecKas CBA3b MEKAY IMTucbmeHHBIIH
KJlacCaMH HeOpraHUYeCKHX KOHTPOb;
COeTHHEHHHA

48. | [IpakTHyeckas padora Ne 6 IMpakTuueckas
Pemenne padora;
9KCMEPHUMEHTAbHEIX 32734
no TemMe "OCHOBHBIE KJIACCHI
HEOPraHHYeCKHX
COEAUHEHUN"

49. | [ToTopeHue U obodLUeHne YcTHBII onpaoc;
paszena. [Toarotoeka k IMucemeHHBbIH
KOHTpOJNbHOI padoTe KOHTPOb;

50. | KontponeHas padora Ne 2 KonTtponbHas
no pasgeny "BakHedLne padora;
npeacTaBUTENH
HEOPraHH4YeCKHX BeLIeCTB"

51. | EcrecTBeHHBIE CEMECTBA Y CTHBII onpoc;
X UMUYECKHX 3JIEMEHTOB.

AMpOTEpPHOCTS.

52. | OTkpriTHE NEPHOONYECKOTO Y eTHBIN onpoc;
3akoHa /1 11 Menneneesa

53. | CTpoeHHE 3MeKTPOHHBIX YcerHBIA onpoc;
obonoyek

54. | ITepuoau4eckas cucTeMa ITucepMeHHBIH

XHUMHYECKHX 3JIEMEHTOB
A .U Menneneesa

KOHTPOIE,




55. | XapakTtepucTtuka sneMeHTa | 1 0 [TuceMeHHBIH
no nojokeHuro s [ICX32 KOHTPOITb,
O .. .MeHzeneera

56. | XapakTepucTtuka siemeHta | | 0 TecTuposanue;
no noJjoxkeHuro B [ICXD
A .U Menneneesa

57. | 3nauenue nepuoauyeckore |1 0 Y CTHBII onpoc;
sakoHa U [ICXD
A .U Menneneesa

58 | UoHHas XxUMHUYECKas CB3b | | 0 YcTHBII onpaoc;

ITucpMeHHBIH
KOHTPOJb;

59. | KoBaieHTHast XHMHYECKas | 0 VYerHeii onpoc;
CBA3b

60. | KoBanenTHas HenossipHas 1 | 1 0 YerHelit onpoc;
NOJIApHAaA XMMHYECKas CBA3b ITuceMeHHBIH

KOHTPOIIb;

61. | CterneHb OKUCTEHHSA 1 0 Y CTHBIN onpoc;

62. | OKHCIHUTENBHO- 1 0 I11cbMeHHBI
BOCCTAHOBHUTEJIbBHBIE KOHTpOHb;
peakLuu

63. [ OxkucnuTeILHO- | 0 IMTuceMeHHBIH
BOCCTAHOBHTEJbHBIE KOHTPOJb;
peakiHH

64. [ [ToBropenue u 0dbodienne | 1 0 YerHelil onpoc;
pasaena. [logrotoeka k I1ucbMeHHBI
KOHTPOJIbHOI padoTe KOHTPOITb,

65. | KontposbHas padora Ne 3 1 1 KonrposbHas
1o pasneiy pa6ora;
"[Tepuoau4ecKHii 3aKOH.

[ICX5 1 1. Menneneesa.
CTpoeHue aTOMOB.
Xumuueckas ¢ssasb. OBP"

66. | Peszeps 1 0 YerHelit onpoc;

67. | Peseps 1 0 YcTHBI onpoc;

68. | Peseps 1 0 YCTHBIH onpoc,

OBIIEE KOJIMUECTBO 68 3

YACOB IIO ITPOI PAMME




YYEBHO-METOIHYECKOE OBECIIEYEHHE OBPA3OBATEJBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

8 KJIACC

Xumus. 8 kiace/Tadpuensu O.C., Octpoymos T, Cnagkos C A, AkumoHepHoe 0011e¢TBO
«UsnareaserBo«lIpocBeingHue»,

9 KJJACC

Xumua. 9 kiacc/Tadpuenan O.C., Octpovymos H.I'., Cnaakoe C.A., AKUHOHEPHOE OOLIECTRBO
«UsnareaserBo«lIpocBelneHue»;

METOTUYECKHE MATEPHAJIBI 1151 YUUTEJIS

8 KJIACC

1. Xumus. 8 k1ace. Yuebnux (asropsr O. C. I'abpuesan, M. I'. Octpoymos, C. A. Crnaakos).

2. Metoanueckoe mocodue. 8 knace (apropel O. C. T'adpuenan, U. I'. Octpovmor, Y. B. AkcéHoBa).

3. INporpayia kypea xuMun 11 §—9 kinaccos odwmeodpasopatenbheix yupeskienui (asroper O. C. [abpuensn, C. A
Crnaakos).

4. Pabouaa tetpaas. 8 k1ace (aptopel O. C. ['abpuesH, C. A. Cnagkos).

5. Tetpaas ans madopaToOpHBIX OMBITOB H npakTHueckux padoT. 8 knace (asropel 0. C. MNabpuensn, M. B. Axcénosa, I
I'. OctpoymoB).

6. XumHua B TecTax, 3ajavax v vipaxkHeHuax. 8 knacc (aptopel O, C. ['adpue1aH, . B. Tpurvouak). 7. D1eKTpoHHAA
dhopma yueOHHKA.

9 KJIACC

|. Xumuz. 8 kiace. YueOnuk (aBtopsl O. C. Iabpuenan, U. I'. Octpovmos, C. A. C1aakos).

2. Metoanueckoe mocodue. 8 knace (apropel O. C. Tadpuenan, U. I'. Octpovmos, Y. B. AkcéHoBa).

3. INporpayia kypea xuMun 11 8—9 knaccos odwmeodpasopatenbheix yupeskienui (asropel O. C. [abpuensn, C. A.
Crnankos).

4. Pabouaa tetpaas. 8 k1ace (aptopel O. C. ['abpuesH, C. A. Cnagkos).

5. Tetpaas ans madopaTOPHBIX OMBITOB H NpakTHueckux padoT. 8 knace (asropel 0. C. lNabpueaan, M. B. Axkcénosa, I
I'. OcTpoymoB).

6. XumHua B TecTax, 3ajavax v vipaxkHeHuax. 8 knacc (aptopel O, C. ['adpuenan, . B. Tpurvouak). 7. 21eKkTpoHHAA
dhopma yueOHHKA.

HHPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

8 KJIACC

https://resh.edu.ru/ Poccuiickas anekTpoHHas WKoa

http:/alhimik rm Anxumuk

https://hyj.ru/ Ky pra1 « XuMus v Ku3Hb»

https://iu.ru/video-lessons MHpovpok

http:/Awww periodictable ru COopHuK ¢TaTel 0 XUMHUECKUX 3IEMEHTAX, WITHOCTPUPOBAHHBIN OMMCAHHEM
SKCTICPHMEHTOB.

http://www chemnet.ru [Nazeta « XuMua» 1 caliT an4 vautena «f uay Ha vpoK XHUMHH»

http://him.Lseptember.ru Equnas koxiexkuus LHHOP: Tpeavernan konaekuus «XuMus»

http://school-collection edu.ru/collection/chemistry EcTecTBe HHO-HAYUIHBIE IKCIIEPHUMEHTEL. XUMHA.

Ko:anekuusa Poccuiickoro oOleoOpa3oBaTenbHOrO Nnopra-ia

http://experiment.edu.ru AJIXUMHUK: caiit JLIO. A1ukdeposoii

http://www alhimik.ru Beepoceuiickas 0MUMINaTa KO IBHHUKOB O XHMHH

http://www chemistrv.ru AucTAHUMOHHAS ONMMIMAJA MO XUMHH! TEIEKOMMYHHKALHOHHEL it

o0pa3oBaTeNnbHBIH MPOEKT

http:/Awww eduyar rni/russian/projects/predmets/chemistry JAMCTAHUHMOHHBIE IBPUCTHUECKHE O THMITHA,IBI [0 XHMHH
http://www eidos.ru/olvmp/chemistrv 3aHuMaTe 1bHAs XUMHA



http://www 104 webstolica.ru Kaaccnduxarmms xuMudecknx peaxkuui

http://classchem narod.ru KouTpen — Xumus mns Beex: viaeGHO-MHGDOPMALIMOHHBIN CANHT

http://www. nanometer.ru OHIaHH-CNIPAaBOYHHK XHMHHMECKHUX 2. 1eMeHTOB WebElements

http://webelements narod.ru IMonynspHas GUGIHOTEKA XUMUIECKHX Y TEMEHTOR

http://n-t.n/ri/ps Caiit Alhimikov net: yueGHbIe H CIPABOUHBIC MATEPHATBI IO XHMHH

http://www. alhimikov. net Caiit Chemworld.Narod Ru -Mup xumMuu

http://chemworld.narod.ru Caiit «BupTyvaibHas XuMHUSCKas LKOIa»

http://maratakm narod.ru Caiit «Mup xuymn»

http://chemistrv. narod.ru XuMuK.py: calit o xuMuu

http://www chemport.ru Xumunueckuii ceppep HimHelp.ru: yueOHbIE U CMIPaBOYHBIC MaTEPHATHI

http:/Awww himhelp ru Xuvus: Matepuaas «Buxkuneauu»y — ¢BoOOIHON SHIMKIONE MU

http://ru wikipedia.org/wiki/Xumua XuMus 319 BeeX: HUTHOCTPHUPOBAHHBIC MATCPHANB 110 OOLICH, OPraHmtecKoi u
HeopraHuueckoi xumuu http://schoolsector.relam.ru/nsm Xumust u xu3Hp — XX BeK: HAYUHO-TIOMYIAPHBIN JKVPHAT
http://it-n.ni/communities aspx?cat_no=4605&tmpl=com HIxkonpHuKaM 0 XHMHH: CaHT XUMHIECKOrO (HaKkyv.IbTETa
AntTY

http://www chem.asu.ru/abitur 2:1ekTpoHHas OHOIHOTEKA MO XHMUH H TEXHHKE

http://rushim ru/books/books htm JnextponHas SudinoTeka yueSHbIX MATEPHATIOB MO XuMuH HA opTa1e Chemnet
http:/Avww school2 kubannet. ru Juuukioneaus «[pupoa Hayku»: Xumus

http://elementy.ru/chemistry

9 KJIACC

https://resh edu.rw/ Poccuickas »nekTpoHHAS K0T

http:/alhimik.r Anxumuk

https://hyj.ru/ JKypHa1 «XHUMHA U KU3HB»

https://iu.ru/video-lessons Undoyvpox

http://www periodictable.ru COOpHHK cTaTeii 0 XMMHUECKHUX EMEHTAX, WILTHOCTPHPOBAHHBIN OMHUCAHUEM
3KCIMIEPUMEHTOB.

http:/Avww .chemnet.ru Masera «Xumuay» u calit ang yuurens «5 uay Ha VPOK XUMHH»
http://him.Lseptember.ru Equnas koxiexkuus LHHOP: Tpeavernan konaekuus «XuMus»
http://school-collection.edu. ru/collection/chemistry EcTecTBe HHO-HaY4HBIE 3KCIIEPUMEHTRL: XHMUSL.
Koanekuus Poceniickoro oSimeodpazoBaTenbHOro nopraia

http://experiment edu.ru ATXUMHK: caitt JTH. A uxSeporoii

http://www alhimik.ru Beepoceuiickasn onuMnuaia Wro.IHUKOB MO XHMHH

http:/Avww chemistry . ru JAUCTAHUMOHHAS OJTUMIINAIA IO XUMHH. TEISKOMMYHHUKALMOHHBIH 0OPa30BATE IbHBIH MPOSKT
http:/Awww eduyar rni/russian/projects/predmets/chemistry JAMCTAHIMOHHBIE IBPUCTHUECKHE O THMITHA,IBI [0 XHMHH
http://www eidos.ru/olvmp/chemistrv 3aHuMaTe 1bHAs XUMHA

http://www 104.webstolica.ru Knaccudukauus XUMHYECKUX peakLUit

http://classchem narod.ru KouTpen — Xumus mns Beex: viaeGHO-MHDOPMALIMOHHBIN CAHT

http://www. nanometer.ru OHIaHH-CNIPAaBOYHUK XHMHHMECKHUX 3. 1eMeHTOB WebElements
http://webelements.narod. ru INonyvnapHas 6udnroTeKka XUMHMECKHX 3.IEMEHTOB

http://n-t.r/r/ps Caiit Alhimikov net: yueSHbIe U CIPABOUHBIC MATEPHATBI IO XHMHH

http:/Awww. alhimikov. net Caiit Chemworld. Narod Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupTyvaibHas XuMHUSCKas LWKOIa»

http://maratakm narod.ru Caiit «Mup xuymn»

http://chemistry. narod.ru XuMuK py: caiit o xuyuu

http://www chemport.ru Xumunueckuii ceppep HimHelp.ru: yueOHbIE U CrIPaBOYHBIC MaTEPHATHI
http:/Awww himhelp ru Xuvus: Matepuaas «Bukuneaum» — ¢BoOOIHON SHUMKIONE TMH



http:/ru wikipedia.org/wiki/Xuvna XuMusa 178 BCEX: HUTHOCTPHPOBAHHBIE MATEPHATBI 1O OOIEH, OPraHuIeCKol U
HeopraHu4eckoil xumun http://schoolsector relam ru/msm Xuvug u sxusHp — XX Bex: HAYIHO-MONYIAPHBIN KYPHAT
http://www chem.asu.ru/abitur 2:1ekTpoHHas OHOIHOTEKA MO XHMUH H TEXHHKE

http://rushim ru/books/books htm JnextponHas SubiuoTeka yueSHbIX MATEPHATIOB 1O XuMuH HA OpTa1e Chemnet
http:/Avww school2 kubannet. ru Juuukioneaus «[pupoia Hayku»: Xumus

http://elementy .ru/chemistr



