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INOSACHHUTEJIBHAS 3AIIMCKA

IIporpaMma MO XMMMM Ha YPOBHE OCHOBHOTO obmero o6pa3oBaHUs COCTaB/icHa Ha OCHOBE
TpeGoBaHMii K pe3yJIBTATAM OCBOEHHMS OCHOBHOH o6pa3oBaTeNlbHOH NMPOrpaMMbl OCHOBHOTO obero
o6pazosanus, npeacraBnenHpx B GIOC 000, a Tawxke Ha OcHOBe (elepanbHOl paboyuel mporpaMmsl
BOCIMTAHMA M ¢ YYSTOM KOHIETIMH [PETofiaBaHus y4eOHOro npeaMeTa «Xumus» B 00pa30oBaTENbHBIX
opranmsaipsix Poccuiickoi Denepanyy.

I[TporpamMma 1o XMMHM Ja€T NPEeJCTaBICHHE O LEISX, obmel cTpareruy o6y4eHHs, BOCIMTAHHS U
pasBuTHA O6ydarOLMKCA CPeCTBAMHM y4eGHOTO TPE/METa, YCTaHaBIMBacT 06s13aTeIbHOE NPEAMETHO®
copeprkanHe, NpedyCMAaTPHBAET Paclpe/ielleHne ero 1o KiaccaM M CTPYKTYpHpOBaHUE MO pa3fenaM H
TeMaM IIPOTPaMMBI O XHMHH, OTpEIENseT KOIMYECTBEHHBIC M KAUCCTBEHHBIC XapaKTePUCTHKH
COZIEpKaHHUs, PEKOMEHIYeMYIO MOC/Ie0BaTeIbHOCTE U3YUCHHUA XUMHUM € y4ETOM MEXIPEAMETHBIX H
BHYTPUIPEJIMETHBIX CBS3¢H, JOTHKM Y4eGHOro Tpoiecca, BO3pacTHEIX ocobenHocTelt 0OyJarouMxcs,
ompefieNIsieT BOSMOKHOCTH TIPEAMeTa Ul peain3aluy TpeGoBaHMi K pe3yJibTaraM OCBOCHUA OCHOBHOM
o6pa3oBaTesbHON MPOTPaMMbl Ha YPOBHE OCHOBHOTO obuero 06paszoBaHus, a Talke TpeOOBaHMH K
pesynsTaTaM OGYdeHHs XMMHMM Ha yPOBHE LEJIeH M3yYeHMs mpeaMera OCHOBHBIX BHMIOB yueOHO-
O3HABATEPHOM AEATENBHOCTH 06y HAIOMerocs 10 OCBOSHHIO y4eGHOr0 CONePIKaHHs.

3HaHMe XUMHH CIY)KHT OCHOBOH 11 (GOPMHPOBAHMA MHPOBO33PCHHUA obyuarolerocs, ero
NPECTAB/ICHHH O MATEepPHANBHOM €[MHCTBE MHpa, BaXHYIO pOJb MIPAOT dopMHUpyeMble XUMHEH
TPE/ICTABICHIS O B3aMMONPEBPALICHHAX SHEPTHH U 00 3BOJIOLIMHM BELIECTB B IPHPOJE, O IMyTAX PELICHHS
r106anbHEIX TPOGIeM YCTOHYHBOTO PasBUTHA UYEIOBEYECTRA — CHIPbEBOH, SHEPreTHUeckoH, MHLIEeBOH 1
5KOJIOrMYeCKOi 6e301acHOCTH, MpobieM 31PaBOOXPAHEHHS.

HzyyeHue XuMHUH:

CHOCOGCTBYET peanu3aliii BO3MOXHOCTEH MiA CaMOpasBUTHA H GOpPMHPOBaHHS KYJIBTYDBI
JIMYHOCTH, €8 ob1el 1 GyHKLIMOHAILHOM IPaMOTHOCTH;

BHOCHT BKJ1a B (JOPMHUPOBAHME MBIILICHHA H TBOPYECKHX criocobHOCTElN 00yYaroMXCs, HABBIKOB
MX CAMOCTOSTENBHON yYeGHOM JesSTeNbHOCTH, SKCTEPHMEHTABHBIX W HCC/C0BATENLCKIX YMEHUH,
HEOBXOMMMBIX KAK B TIOBCEHEBHOM JKU3HH, TAK M B IIPO(eCcCHOHANIBHOM A TENEHOCTH;

3HAKOMHT €O CHELHGUKOM HAYYHOrO MBIILIEHHs, 3aKIaIblBaCT OCHOBRI LEIOCTHOTO B3MVIsA Ha
@IMHCTBO TIPUPOIBI M YeNOBeKa, SBIAETCS OTBETCTBCHHBIM JTarloM B (GOPMHPOBaHHH ECTECTBEHHO-
Hay4HOM rpaMOTHOCTH 00yYaromuxcs;

criocobeTByeT (OPMHUPOBAHHIO LIEHHOCTHOTO OTHOMIEHW: K €CTECTBEHHO-HAy4HHIM 3HaHUAM, K
TIPUMPOJiE, K YEIOBEKY, BHOCHT CBO# BKJIAJI B 3KOJIOTHYECKOC obpasoBanme 00yYaroLIUXCs.

JlauHsie HanpaBlieHus B O0y4eHUN XUMHK 06eCIeqMBAIOTCS CTIELUGBUKOHN Coepxkanus y4eGHOro
TpenMeTa, KOTOPbIH ABMAETCS Ie/[aroruyecky afarripoBaHHbEM oTpaxkeHHeM 0a30BOM HAYKH XMMHH Ha
onpenenEHHOM JTare e€ pasBUTUA.

Kypc XMMHM Ha ypOBHE OCHOBHOro 0GIiero o6pa3oBaHus OPHEHTHPOBaH Ha OCBOCHHC
o6y4aroUMMHCH CHUCTEMBI IIEPBOHAYATIBHBIX HOHSTHH XWMMH, OCHOB HEOPTraHMYECKOH XHMHMH H
HEKOTOPBIX OTAENBHBIX 3HAYMMBIX TIOHATHH OpraHNYeCKON XMMHH.

CTpyKTypa COfep»aHUs NPOrpaMMbl O XMMUH c(OpMHpOBaHa Ha OCHOBE CHCTEMHOI'O MOAXO0/a K
8 usydenmio. CoepiKaHHe CKJIa/IBIBACTCA U3 CHCTEMBI MOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE H
CHCTEMBI TIOHSTHH O XHMHUYECKOH peakiiy. O6e 5T CHCTEMBI CTPYKTYPHO OpraHH30BaHbI 11O OpUHLUIY
[OC/IEI0BATEIBHONO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHYECKHX TIpeCTaBIeHUH Pa3sHOro ypOBHA:

— aTOMHO-MOJIEKYIAPHOTO yYEeHHA KaK OCHOBBI BCETO €CTECTBO3HAHMA,

— IMepuoauyeckoro 3axona JI. Y. Menneneepa kak OCHOBHOIO 3aK0HA XMMHH,

— yueHHUs O CTPOSHHMH aTOMa M XMMHUYECKOH CBA3H;

— TIpE/CTaBNEHHH 06 MEKTPONMTHIECKON AUCCONMAIKH BEIIECTR B PacTBOPaX.

TeopeTudecKre 3HaHHs PACCMATPHUBAIOTCS Ha OCHOBE SMITMPHHCCKH NOTy9YEHHBIX ¥ OCMBICICHHBIX
¢haxTOB, Pa3BUBAIOTCA MOCIEIOBATENLHO OT O/IHOTO YPOBHA K JIPYrOMY, BBITIOMHAA PyHKIHH 00 BACHEHUS



¥ NPOrHO3MPOBAHMS CBOMCTB, CTPOCHMA H BO3MOMKHOCTEH MPAKTHYECKOrO TMPUMEHEHMA M MOJTy4eHHA
H3y4aeMBIX BELIECTB.

OCBOeHHE TIPOrpaMMBl 10 XUMHH CITOCOGCTBYET (POPMHUPOBAHKIO MPE/CTABJICHHS O XUMHYECKOH
COCTABNAIONIEH HAyYHOM KapTHHbI MHpA B JIOTHKE €& CHCTEMHOM IPHPOJIEL, LIGHHOCTHOTO OTHOILIEHHUS K
Hay4yHOMY 3HAHHIO M METOZaM MO3HaHHA B Hayke. U3syueHue XMMHUHM TPOHUCXOMHUT C NpPHBICYCHHEM
3HAHMH U3 paHee M3y4eHHBIX y4eOHBIX PEAMETOB! «OKpyx)aomuii MUp», «broIOTHA. 5~7 kyaccel» "
«®usmka. 7 Knacen.

IIpy W3y4eHMH XUMHH TNPOMCXOMT (OPMHpPOBAHHE 3HAHUM OCHOB XMMHYECKOH HAyKH Kak
06JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHYECKOH JEATENbHOCTH HeoBeka N KaK OHOro H3
KOMIIOHEHTOB MMpPOBOM KyIbTyphl. 3ajaya y4eGHOro NpeiMeTa COCTOMT B (GOpMHPOBAHHMH CHCTEMBI
XHMHUYECKHX 3HAHHM — BaKHeHIIMX ()AKTOB, TOHATHH, 3aKOHOB M TEOPETHYCCKHX TIOJIOKEHHH,
JOCTYNHBIX 0600IIEHN MHPOBO33PEHYECKOTO XapakTepa, A3bika Haykd, B npUOGIIeHHH K Hay4HBIM
METOJaM TIO3HAHMS [PY M3yYeHHM BELIECTB M XMUMMUECKMX peaKuuH, B GOpPMHPOBaHHHM ¥ Pa3sBHTHH
[I03HaBaTeNbHBIX YMEHUH U WX NPHUMEHCHUH B yue6HO-TI03HABATENBHON U yueGHO-HCCIIeNOBATENBCKOM
JIeSTEeNLHOCTH, OCBOCHHH TIpaBuJl 5e301acHoro obpaleHus ¢ BELECTBaMH B MOBCEIHEBHOM JKHU3HH.

IIpy u3yYeHHH XMMUK HA YPOBHE OCHOBHOTO oBiiero 06pa3oBaHKs BaKHOE 3HAUEHHe NPHOGPENH
TaKue LeNH, KakK:

— (OpMHpOBAHME HHTEIIEKTYalbHO Pa3BUTOH JIHYHOCTH, rOTOBOM K CamMo00pa3oBaHHIO,
COTPYIOHHYECTBY, CaMOCTOATENLHOMY NPHHATHIO pellieHui, CrOCOOHOM aJaNmTHpPOBaThCs K GBICTPO
MEHSIOIIMUMCS YCIIOBUAM KU3HH;

— HampaBJeHHOCTh OOydyeHHs Ha CHUCTEMAaTHYECKOe npuoliueHye  obydyaromuxcs K
CaMOCTOSTEIbHOM TMO3HABATe/ILHON JeATENbHOCTH, HAyYHBIM METOJaM MO3HaHMA, (bopMUpYIOLIMM
MOTHBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEM K XUMUM;

—  ofecrieueHue YCIOBHMi, CIOCOGCTBYIOIMX — NPHOBPETEHUIO of0yuaroluMUca  OTIBITa
pa3HOOOpasHoOM JESTEBHOCTH, NO3HAHWA M CaMOINO3HAHMA, KIOYCBRIX HaBHIKOB  (KJIFOYEBBIX
KOMIIETEHLIMIA), HMEIONIMX YHHBEPCAIIbHOE 3HAUEHHUE I Pa3iMYHbIX BUIOB NCATENLHOCTH,

— topmupoanue 00mIeH GyHKIMOHATIBHOH 1 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM HHCII®
yMeHHUi 0OBACHATS U OLEHHBATH SBIEHUS OKPYXKAIOIIEr0 MUPa, HCTIONb3Yst SHAHUA Y OIIBIT, TIONTyYEHHBIE
TIpM W3yYEeHHH XHMMMH, IPUMEHATH MX NPH DPELCHAH npo6iieM B TOBCEIHEBHOH KH3HH M TPYJOBOK
JesTENbHOCTH,

— ¢opmupoBanue y OOy4arOIMXCs TI'yMaHACTHYECKHX OTHOIIECHUH, TOHHMAHHUA LEHHOCTH
XUMHYECKMX 3HaHMH i BHIPAOOTKHM SKOJIOTHYECKH LeNeco00pasHOro MoBeaeHus: B OBITY ¥ TPYAOBOH
JEATENBHOCTH B LIEJX COXPAHEHHUs CBOETO 3[0POBBS M OKPYKalOIeH NPUPOIHOH CPeJiBl;

— pasBHTHE MOTHBALMH K OGYHYEHHIO, CIIOCOGHOCTEH K CaMOKOHTPOJIO CaMOBOCIIUTAHMIO Ha
OCHOBE YCBOEHHS OBLIEYENOBEYECKMX EHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BpiOOpy npoduna U
HANPABJICHHOCTH JalbHEHIEro 00y 4eHHA.

O6mee uYMCIO YACOB, OTBEAEHHBIX Ui HM3Y4eHMd XWUMHH Ha YPOBHE OCHOBHOIO ob1ero
o6pa30oBaHHs, COCTABISET 136 4acoB: B 8 Kiacce — 68 yacos (2 4aca B HeJlemo), B 9 Kiacce — 68 gacoB (2
yaca B HEAETIO).




COJEPKAHHME OBYYEHWSI

8 KJIACC

IlepBonayajibHbIE XHMUYECKHE NOHATHA

[IpeaMer xuMuU. Pojib XMMUM B JKH3HH YCIIOBEKA. Xumus B cucTeMe Hayk. Tena M BeLIeCTBa.
(DuspYecKHe CBONCTRA BeeCTB. ArperaTHoe COCTOSHHe BelecTs. IloHaTHe O METONaX MO3HAHHMA B
xumui. UncTsie BemecTsa ¥ cMecd. CrocoGbl pa3ieNeH s cMecet.

ATOMBI M MOJIEKYJEL. XUMUYECKHe 3IeMEHThl. CHMBOJbI XUMHMYECKHX 3JICMEHTOR. Ipocteie H
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YIEHHE.

Xumuueckas (GopMyia. BameHTHOCTh aTOMOB XMMHYECKMX SICMEHTOB. 3aKOH [IOCTOSHCTBA
cocTasa BelecT. OTHOCUTeNbHAs aTOMHas Macca. OTHOCHTENBHAs MOJIEKyJIpHas Macca. MaccoBad
JIOJISE XUMHMYECKOTrO 3JIeMEHTa B COeTUHEHHH.

KommuecTBo BemectBa. Mons. MonspHast macca. B3aMMOCBA3b KOJIMHYECTBA, MacChl W HuCIa
CTPYKTypHBIX eJMHHIL BeIecTBa. PacuéTnl 110 opMysaM XMMUICCKHX COEIMHEeHHH.

DusuyecKue W XMMHYECKHe SBIeHHs. XUMHUYecKas peakiys U e€ NpU3HaKH. 3aKOH COXpaHEHMs
Macchl BelecTB. XuMuueckde ypaBHeHus. Kraccuukarya XAMHHCCKHMX peakuuil (CoenuHeHus,
pasnoKeHus, 3aMelIeHus, 0OMeHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO ¢ XMMMUECKOH [OCYOH, TpaBuiiaMu paboTe! B 1abopaTopuu U npuéMamMu oOpalieHHA
¢ mnaGopaTOpHBIM OGOpYNOBaHMEM, M3Yy4YCHHE M ONMCAHHME du3Mdeckux CBOMCTB 0OpasloB
HEOpraHMYeckuX BemlecTs, Habmonenne (u3MYECKHX (rimaBneHMe BOCKa, TasHME JbJa, PacTMpaHue
caxapa B CTYIIKE, KMIIEHHE i KOH/IEHCALIMS BOJIBL) ¥ XMMA1ECKIX (ropeHue cBeuH, IPOKATHBAHIE MEHOH
HPOBOJIOKM, B3aUMOJIEHCTBHE MeNa ¢ KMCIOTOM) fABNEHME, HaOMIOJEHHe W ONHMCaHWe INPU3HAKOB
IpOTEKaHMA XHUMHUECKIX Peakuui (pasnokeHue caxapa, B3aMMO/ICHCTBHE CEPHOM KHCJIOTHI C XJIOPUAOM
Gapusi, paznoxenue ruapokcuaa Menu (1) npyu HarpesaHu, B3aMMOJICHCTBHE JKele3a ¢ PacTBOPOM COIU
meau (11), M3yueHue cnocoGOB pas/ieieH s CMECeH: ¢ IOMOLIBIO MariuTa, (unbTpOBaHKE, BHIAPUBAHME,
TUCTWLIALMA, XpoMaTtorpadus, NPOBEJEHUE OYHCTKH [IOBapeHHOM CONM, HaG/IO/IeHHe M OMUCAHMC
pe3yNbTaTOB NPOBEEHHs OIBITA, HILTIOCTPHPYIOIETO 3aKOH COXpAHEHHS MacChl, CO3TIaHHEe MOJeINeH
MOJIEKY (I1apOCTEPHKHEBBIX).

BascHeiimHe npeIcTaBATE]H HEOPraHHIECKHX BEECTB

Bosayx — cMech razos. Cocras Bo3ayxa. Kuciopoa — 31eMeHT U IpocToe pewectso. HaxoxneHue
KHMCTIOpOJa B TIPUPOJIE, GU3NYECKHUE H XHUMHIECKHE cro#cTBa (peaxiuu roperns). Oxcunpl. Ilpumenernye
kucnopopa. Crocobpl HOMyYeHHs KHCIOpoja B nabopaTopud M TNPOMBIIIICHHOCTH. Kpyrosopot
Kuciopoza B pupoje. O30H — alIoTponHas Moau(HUKaKA KHCIOpOoa.

TemwioBoit 3hheKT XAMHUECKOH  peakiyd, TEPMOXMMHUIECKHC ypaBHEHHs, 3K30- H
SHIOTEPMHYECKHE peaKiyy. TOIUIMBO: yrojib H MCTaH. 3arpa3HeHHe BO3IyXa, YCHICHHE NapHHKOBOTO
s¢dexra, paspylieHHe 030HOBOTO CJIOA.

Boopos — SIEMEHT M Tpocroe BemiecTso. Haxoxenue BOOpOAa B HPHUPOAS, buzpyecKue U
XHAMUYECKHe CBOHCTBA, TPUMEHeH e, cTIocoGk! momydenus. KucioTsl v CoMH.

MonspHBIi 06bEM ra3os. Pacu€Tbl 0 XHMUYECKAM yPABHEHHAM.

dysuueckue CBOMCTBA BOmBl. Boma kak pacTBopuTenb. PacTBOPSL Hacpiuiennsle ¥
HEHACHILIEHHBIE PAcTBOPbL. PacTBOPUMOCTE BEIUECTB B BOJE. MaccoBas [0S BelecTBa B PacTBOpE.
X MUgECKHe CBONCTBA Bofbl. OCHOBaHMA. Pollb pacTBOPOB B IIPHPOJIE U B JKU3HH HE/IOBEKA. Kpyrosopor
BOZIBI B [IPUpOJIE. 3arpasHeHHe IPUPOIHBIX BOA. OXpaHa i OYHCTKA NPHPOIHBIX BOJ.

Knaccubuxays  HEOpraHMYecKHX coemuuenmii. Oxcumpl.  Krmaccuukaima — OKCHIOB:
coneobpasyioipe (OCHOBHBIC, KHCJIOTHBIC, amdoTepHbie) M Heconeobpasylolye. Homenxnatypa
okcHIoR. DU3MUECKHE H XMMHYeCKHe CBOMCTBa OKCH0B. TToTyienye OKCHIOB.

Ocropanus. KnaccuduKarys OCHOBaHMM: MENOYM ¥ HEPACTBOPUMBIC OCHOBAHMI. HomeHkiaTypa
OCHOBaHMUIA. DHUIMUECKHE i XMMHYECKHE CBOMCTBA OCHOBAHHMH. IMoryueHne OCHOBAHUH.




Kucnotel. Knaccudukanma kucinor. Homenknarypa kucnor. @u3nueckue U XMMUYECKHE CBOHCTBa
kucnoT. Psn akrueHocT MetaioB H. H. bekerora. [Tomyuenue kucnor.

Comu. Homenknarypa coneit. @u3nueckue U XMMHIECKHe CBOHCTBa coeld. IToyueHue conen.

IleneTnueckas cBA3b MEXIY KlIacCaMH HEOPraHHYECKUX COSIHUHEHHH.

Xumuueckuii Ixchepumenm:

KaYECTBEHHOE OIpeleNeHse COMepXKaHUd KHCIOpoja B BO3MyXe, IONyYeHHe, coOHpaHwe,
pacro3HaBaHWe M W3ydeHHe CBOMCTB KHCIOpO/a, HabIIoIeHHe B3aUMMOIEHCTBHA BELIECTB ¢ KHUCIIOPOIOM
M YCIIOBUA BO3HMKHOBEHHMA M TpeKpalleHHs ropenus (1moxapa), 03HaKOMJIEHHEe ¢ o6pa3liaMHM OKCHIOB H
ONMCAaHHEe WX CBOMCTB, NOJNy4YeHHe, coOHpaHHe, pacllO3HaBaHHE H H3yYCHHE CBOMCTB BOXOpOJR
(ropenne), B3ammopeictBue Bomopoma ¢ okcugoM Meau (II)  (BO3MOMXHO — HCHOJB30BaHHME
BH/IEOMATEPHAIIOB), HaBIIOEHHE O6PA3IIOB BELIECTB KOJMYECTBOM | MOJIb, HCCII€IOBaHHE OCOOEHHOCTEH
PaCTBOPEHHsI BELUECTB C Pa3IMYHOM pPaCTBOPHMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPENENEHHOH
MacCOBOM J0JIeH pacTBOPEHHOIO BELIECTBA, B3AMMOIEHCTBHE BOABI C METAJIaMHi (HATPHEM U KalbLHeM)
(BO3MOKHO HCIOJIb30BAHHE BHIEOMATEPUAIOB), MCCIIEIOBaHHEe OOpasoB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB, HABIIOEHHE W3MEHEHHS OKPaCKH MHANKATOPOB B PaCTBOpAX KHCIOT M IIENOYEH,
U3yuyeHue B3auMopeHcTBua okcuma Mmenu (II) ¢ pacTBOpoM CEpHOM KHMCJIOTHI, KHMCJIOT C MeTajulaMy,
peaxuuii HeWTpaIu3aluy, NOTyYeHHe HePaCTBOPUMBIX OCHOBAaHHH, BHITECHEHHE OJIHOTO MeTalula JpYruM
U3 pacTBOpA COJH, pelileHHe IKCTIIEPUMEHTATBHBIX 3a7a4 10 TeMe «BaxHeliye K1acChl HEOpraHUYeCkux
COCIUHEHHI».

Hepuoauyecknii 3akon u I[lepuogmyeckasn cucremMa XHMHYeckHX dsnementos J. M.
Menpenieera. Crpoenne aromMoB. Xumuyeckad cBs3b. OKHCIHTE/ILHO-BOCCTAHOBHTEIbHbIE
peaknHH

IlepBble MONBITKH KIACCH(PHUKALMM XUMHUYECKHX SlieMeHTOB. IloHaTHe O rpynmax CXOAHBIX
51eMEHTOB (UIEIOYHBIE M IIEJOYHO3EMENBHBIE METAUIbI, [ANOre€Hbl, MHEPTHBIE TIa3bl). OJEMEHTHI,
KOTOpBIe 06pazyIoT aM(pOTEPHBIE OKCUABI U THAPOKCHIEL.

[Mepuomuyeckuii 3akoH. [lepuopmyeckas cucTeMa XuMHYeckux sneMentos JI. M. Meuneneesa.
KopoTkonepuonsas 1 AnuHHonepHoaHas Gopmel [TeprHofiMueckoi CHCTEMBl XUMHYECKHX 3eMeHTOB 1.
. Menneneesa. [Tepuonnpt U rpynmsl. @usnueckuil CMbICH NOPAIKOBOIO HOMEpA, HOMEPOB NEpHOAa H
IpyNMbl JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX sgep. H3oromel. OnekTponbl. CTpOeHHE SJIEKTPOHHBIX
o6onoyex aromoB nepshix 20 xumuueckux snementoB Ilepumonuueckoit cucremsr [l M. Menneneesa.
XapakTepHCTHKa XHAMHYECKOTO 3jieMeHTa 10 ero mojoxenwio B Ilepuommueckor cucreme [l H.
Menerneena.

3aKOHOMEPHOCTH H3MEHEHHA pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAUTMYECKUX CBOICTB IO IPyNIaM U NEpHOJaM.

3uauenne [lepuogmyeckoro 3axoHa M [lepHOAMYECKOH CHCTEMBI XHMHYECKHX SJI€MCHTOB 1A
pa3BHTHA Haykd 1 npakTaky. 1. 1. Mennenees — y4€HbIH U rpayKIaHHH.

Xumuueckas cBa3b. KopajeHTHas (HOJspHAas M HEMONAPHAs) CBA3h. OJIEKTPOOTPULATEIBHOCTD
XMMHUYECKHX dJieMeHTOB. loHHas CBA3b.

Crenennr okucieHus. OKHCIMTEEHO-BOCCTAHOBHTENBHBIE peakuuH. IIpoleccsl OKMCNeHHs H
BOCCTaHOBJIEHUs. OKHUCIIUTENU ¥ BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHue OOpaslOB BEINECTB METAUIOB M HEMETaNIOB, B3aMMOJACHCTBHE MIPOKCHIA LHHKA C
PacTBOpaMH KHUCJIOT U IesioYel, NpOBEJCHHE OIBITOB, HINTIOCTPHPYIOIIMX TNPHMEPBI OKUCIHTEIBHO-
BOCCTAHOBMTEJILHBIX peaKiyii (TOPEHHE, PEaKiuy Pa3ionKeHUs, COeJHHEHHU).

Mexcnpeomemnusie ceasu

Peanuzauus MexnpeIMETHBIX CBA3€H NPU M3YyYeHHH XMMHUH B 8 KJjlacce OCYIIECTBIIAETCS 4epes
HCITIOJIb30OBAHHUEC KaK O6IJ.II/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK " HOHﬂTHﬁ, SABIAOIIUXCA CUCTCMHBIMHA
AU OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.




QO6LiHe eCTeCTBEHHO-HAYYHBIE IOHATHA: HayuHpll GaKT, THNOTE3a, TEOPHd, 3aKOH, aHaJIM3,
cHMHTe3, KiaccHUKauus, MeprUoOIUIHOCTD, HabmoeHke, SKCIEPAMEHT, MOJETUPORAHKE, HIMEPEHHE,
MO/IENb, ABIIEHHE.

du3nKa; MaTepyus, aTOM, SNIEKTPOH, POTOH, HEHTPOH, HOH, HyKIHL, H30TOIBI, PAAHOAKTHBHOCTE,
MOJIEKY/1a, SJIEKTPUUECKHH 3apsj, BELICCTBO, TEIO, 06BEM, arperaTHoe COCTOSHME BEILECTBA, a3,
(u3MUeCcKHe BETMUMHBI, eAMHULBI M3MEPCHH, KOCMOC, TTaHeTh), 38&€3/p1, CONHLIE.

Brosorws: GOTOCHHTE3, AbIXaHue, Gnocepa.

Teorpadus: atMochepa, rugpocepa, MHUHEpaIbl, TOPHBIC TOPOZBI, MOJIE3HBIC HCKOTIAEMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO B XAMHYECKasi peaKkuus

Tlepuopuueckuii 3akoH. [lepuommyeckad cHCTEMa xuMuueckux nementos [l Y. Menpgeneesa.
CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MCHCHHH CBOWCTE XMMMYECKHX 3NEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, Kalus, KajlplMd H KX COeNMHEHHH B COOTBETCTBHHM C [OJOKCHMEM SICMCHTOB B
Tleproauyeckoil CUCTEME U CTPOCHHEM HX aTOMOB.

CTpoeHHe BELECTBA: BHJBI XMMHYECKOH CBA3H. THIIB! KPUCTAUIMYECKHX PEIIETOK, 3aBHCHMOCTE
CBOMCTB BEIIECTBA OT THIA KPUCTAILIMYECKOM PEIETKA M BUAA XMMHUECKOH CBSA3M.

Knaccudukauus ¥ HOMEHKIATypa HEOPraHMYeCKHX BELICCTE. XHUMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAINMXCA K pasiMyHBIM  KjaccaM  HEOpraHH4ecKux COEMHEHHM, TeHeTHYeckas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukalus XMMHYECKMX DEaKUud IO pasmuiHbM npusHakaM (O YMCIy W COCTaBy
y4YaCTBYIOIIUX B PEaKIMy BELIECTB, IO TCILIOBOMY sexTty, N0 M3MEHECHHUIO cTeneHel OKHCIICHMA
KUMUYECKHX OJIEMEHTOB, 10 OOpATHMMOCTH, NO y4acTHIO KaTAIH3aTopa). DK30- U DHAOTEPMMYICCKHE
peakLuy, TePMOXMMUYECKHE yPaBHCHHS.

TlonsiTHE © CKOPOCTH XuMudeckoi peakuuy. IlonsTne 06 oGpaTMMBIX ¥ HeOOpaTHMBIX
XMMHUYECKHX peakiusx. IIOHATHE O TOMOIeHHBIX M IETCPOreHHBIX peaxupsix. [loHATHE O KaTaluse.
[oHsTHE O XUMHMYeCKOM paBHOBecud. DaKTOpbl, BIHAIOLIME Ha CKOPOCTR XMMHUECKOH PpeaKiuu H
OJIOKEHHE XHMHYECKOIO PAaBHOBECHS.

OKHUCIIHTENbHO-BOCCTAHOBHTE/IbHBIE  PEaKLIUH, SJIEKTPOHHBIM ~ 6anaHc ~ OKHMCIMTEIBHO-
BOCCTAHOBHTENLHOM peakuuu. CocTaBIeHHe ypaBHEHHH OKHMCIHMTE/ILHO-BOCCTAHOBUTCIIBHBIX peaxuui ¢
JCIIONB30BAHMEM METOJIa SEKTPOHHOro HanaHca.

Teopus 51eKTPOTHTHYECKOH AUCCOLMALIHH. DNEKTPOIUTEL ¥ HEIJIEKTPOJIUATHL. KaruoHsl, aHMOHBIL.
MexaHu3M JTUCCOLIMAMH BEILECTB ¢ pa3sIUYHBIMM BAIAMH xuMmHueckol cas. CteneHb QUCCOLMALIH.
CusipHbIE U Cl1abBle 3JIEKTPOJIUTBI.

Peakuuu wWOHHOro ofMmeHa. YCIOBHS NPOTEKaHHA peakuuii HOHHOTO OOMeHa, MOJHBIC U
COKpALIEHHBIE MOHHBIE YPaBHEHMS peaxuyi. CROMCTBA KHCIOT, OCHOBaHMM H coJled B CBETE
npeacraBieHul 06 SIIEKTPOIMTHIECKON UCCOLMAIIAM. KagecTpeHHble peakiyii Ha HOHBL lloHATHE O
TUIPOH3e COJIEH.

Xumuueckuii IKCREPUMEHI:

03HAKOMJICHHE C MOJIENAMHA KPHCTATTHYECKMX PEMIETOK HEOPraHU4eCKHX BEIISCTE — METaJIoB 1
gemerauion (rpadura M anMaza), CIOKHBIX BEIIECTB (xJI0pHIa HAaTpUs), MCCIEJOBAHHE 3aBHCUMOCTH
CKOpPOCTH  XHMM4YECKOH  peakuuum  OT BO3MEHCTBHS  PA3TMYHBIX  (AKTOPOB,  HCCICNOBAHHMC
3JIEKTPONPOBOJHOCTH PacTBOPOB BEILECTB, Mpolecca JHCCOLMALMM KHUCIIOT, IIeNoYed H cone
(BO3MOXKHO MHCTIOJIL30BaHNE BHIEO MaTepHalioB), MPOBEJCHHUE ONBITOB, HIUHOCTPHPYIOLIHX TIPU3HAKK
[IPOTEKAHMs PeaKLyii MOHHOro oOMeHa (o6pasoBanue ocaziKa, BBIICICHHC TIa3a, obpazoBaHUe BOMbY),
OMBITOB, WUIIOCTPUPYIOMIMX TPUMEDEI OKHC/THTEIbHO-BOCCTAHOBHTENLHBIX. PEAKIMi (ropenue, peakiun
PasNioKEHHs, COeIMHEHMs), Pacrio3HaBaHHe HEOPTAHHUYECKHX BEIIECTE € NOMOIIBIO KayeCTBEHHBIX
peaKiuii Ha MOHBI, PellIeHHe SKCIEePUMEHTAIIBHBIX 3a/1at.

HeMeTa/lJIbI H HX COeAHHEHHH



Obmas xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOSHMS aTOMOB, XapaKTepHbIE CTCTCHHM
okucneHus. CTpoeHue H Gu3nyeckue CBOHCTBA MPOCTBIX BENIECTB — IA/IOTEHOB. XHMHUYECKHME CBOHCTBA
Ha pUMepe XJIopa (B3aMMOIEHCTBHE C METAINIAMH, HEMETAIIaMH, LIEI09aMH). XIOPOBOAOPOL. ConsHas
KHMCJIOTa, XMMMYECKHEe CBOWCTBA, IONydYeHWe, NpuMeHeHHue. [ledcTBHe Xjjopa W XJIOPOBOLOpOAA Ha
OpPraHM3M yejioBeka. BaskHeHIue XIOpUIb! ¥ UX HAXOXKICHHUE B PUPOZL.

OGuas xapakTepucThka sneMeHToB VIA-rpymmbl. OcoGeHHOCTH CTPOCHHS aTOMOB, XapaKTePHRIC
creneHd okuciueHus. CtpoeHde ¥ (U3MYECKHE CBOMCTBA NMPOCTHIX BEMIECTB — KHCIOPOJA M CEPBI.
ATOTPONIHBIE MONM(MKALMA KHCIOPOJa M Cepbl. XMMHYCCKHE CBOHCTBA CEpBI. Ceposopopon,
cTpoeHue, (M3MUEcKMe M XMMHYECKHMe CBOHMCTBA. OXCHIBI Cephl KakK MPEJCTABUTENH KHCIOTHBIX
okcunoB. CepHas KHMCITOTa, (PM3MUECKHe H XHMHUeCKHe CBOHCTBa (OOuipe Kak NMpEeNCTaBUTENs Kiacca
KMCIOT M crneuuduueckne). XUMHYECKHE PEeakUuy, JekKallie B OCHOBE IPOMBILIICHHOTO criocoba
TONyYEHHs CEPHOR KHMCIIOTH. [IpumeHeHue cepHol kucioTl. COlM CePHOH KHMCIIOTHI, KaueCTBCHHA
peakuusi Ha Cymbbar-non. Haxoxzenne cepbl M e€ COeMHeHHH B Mpupoje. XAMHYECKOE 3aTpi3HEHUE
OKpY)KAIOIEH Cpejbl COCNUHEHMAMH Cephbl (KHCIOTHbIE NOMNIH, 3arpia3HCHHe BO3IyXa H BOJOEMOB),
Ccr1oco6bl €ro MPeAOTBPALEHHU.

OGImasi XapaKTePUCTHKA JIeMEHTOB VA-rpymbl. OCOGeHHOCTH CTPOEHHMS aTOMOB, XapaKTCpPHBIC
CTENeHM OKWCTEHHS. A30T, PACIpOCTpaHeHHe B MpUPOAe, (H3MYECKME M XMMHUCCKHE CBOHCTBA.
KpyroeopoT asota B mpHpofie. AMMHAK, ero (GM3MuecCKHe M XMMHUECKHE CBOHCTBA, MONy4eHHC U
npuMenenre. Comu aMMOHM, MX (H3HUECKHE M XMMHYECKHE CBOHCTBA, NPHMCHEHHE. KauectBeHHas
peaKiys Ha MOHBI aMMOHMsA. A30THasi KHCIIOTa, €8 MOTy4eHHe, PUIHYECKUEe ¥ XMMHYECKHe CBOMCTBa
(obuipe KaKk TpEeJCTaBHTENs Kiacca KMCIHOT M crienmduueckue). Mcmonp3oaHue HATPATOR U cone
AMMOHHMS B KaueCTBe MHHEpAIbHBIX YIOGpEHHMH. XUMMUECKOe 3arpsA3HEHHE OKPYKAIOMIEH Cpelbl
COE/IMHGHMAMH 230Ta (KMCIOTHBIE JOXIH, 3arpA3HEHHE BO3IyXa, TOYBBL M BOJXOEMOB). docdop,
AIIIOTPONHBIe MomupuKaiu pocdopa, GU3MYECKHe M XUMUYECKHE CBOMCTBA. Oxcug docdopa (V) u
docopHas kucnoTa, GUMYECKHE M XMMHYECKHE CBOHCTBA, TONYYEHHE. HUcnonesoBanue ¢ocdaros B
KaYeCTBE MUHEPATbHBIX yIOOPEHHH.

O61wast XapaKTeprucTHKa 31eMeHTOB IV A-rpymmbl. OcoGeHHOCTH CTPOSHHUS aTOMOB, XapaKTCPHBIE
CTENeHH OKHUCIIeHHsA. YTIIepoji, AIUIOTPOIHEIE MOTU(UKALUY, PACIPOCTPAHEHNE B IPHPOAC, duzHYecKHe
¥ XuMMueckue cBodicTa. Amcopbuus. Kpyroeopor yrnepoma B npupofe. Okchmpl yrnepoza, ux
dusMUecKkMe M XMMHUYeCKHe CBOMCTBA, NEHCTBME Ha XKMBBIC OPraHM3MBbI, MOJNYHCHHE M NPUMEHCHHC.
DKONOTHYECKHe MPOOIEMEI, CBA3aHHbIe ¢ OKCHIOM yriepoja (IV), rumoresa ro6GaNbHOrO MOTETUIEHHS
KIMMaTa, TAPHUKOBBIHA 3(heKT. YToIbHas KHCIIOTa U e€ COMH, X (PH3HUECKHe M XUMUIECKHE CBOWMCTRA,
NOIyYeHHe U NpuMeHenue. KauecTBeHHad peaKiws Ha KapOOHaT-HOHBI. HUcnons3obanue kapboHATOB B
6BITY, MeUIMHE, IPOMBILLTEHHOCTH U CETCKOM XO03SHCTBE.

TlepBoHauaNbHble MOHATHA 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHCHHMAX yIepola (MertaH,
5TaH, STUIIEH, aleTUIIEH, STAHON, IIMLEPHH, YKCYCHAA KUcnoTa). [IpHpoHEIe HCTOMHUKH YTiIeBOLOPOLOB
(yrons, TpHpOAHBIA ra3, HedTh), MPOAYKTHI HX nepepabotkyu (GeHsuH), MX poib B OBITY H
npoMeiiLieHHOCTH. [ToHATHE 0 GHONOrMYECKH BaXKHBIX BEIECTBAX: KHUPAX, fenkax, yrieBogax — U MX
POIIH B JKU3HH YesioBeKa. MaTepHalbHOE €IUHCTBO OPTaHHYECKUX M HEOPTraHUYCCKHUX COEIUHEHHH.

Kpemuuii, ero Qusnyeckue ¥ XMMHUYECKME CBOHCTBA, NOJyYeHHE H NPHUMCHEHHE. CoenuHeHUs
KpeMHHs B mpupome. OOuMe npencTaBieHus 06 OKCHIE KPEMHHS (IV) B KpeMHHMEBOH KHUCJIOTE.
CHITMKATBl, MX MCIOJIB30BAHAE B GBITY, B IPOMBIIICHHOCTH. BaxkHeHlIHe CTPOUTENbHBIS MaTCpPHAIIBL.
KepamMuKa, CTeKsio, LeMeHT, GeToH, xene306eToH. IIpoGiempl  6€30macHOro  MCHONB3OBAHUA
CTPOMTENbHBIX MATEPHAIOB B TIOBCEIHEBHON XKH3HHU.

Xumuueckuil sxcnepumenn:

u3ydeHHe OOGPAasLOB HEOPTaHWYeCKHX BEIIECTB, CBOWCTB COIAHOH KHCIIOTEL, IPOBE/ICHHS
KAYEeCTBEHHbIX PEAKUMii HA XJIODHA-MOHEI M HalimofleHWe NPHU3HAKOB WX MPOTEKAHWA, OMBITHL,
oTpaxalolmke (QU3NYECKHe M XMMHMYECKME CBOHCTBA TajioTeHOB W X coeUHEHUN (BO3MOXHO
HCHONb30BAHKME  BHIEOMATEPHANOB), O3HAKOMIeHMe C ofpasliaMd  XJIOpPUIIOB (raloreHusIoB),
O3HAKOMIJICHHE C 06p33HaMI/I CEphbl U €€ CoeMHEHUIMH (BOBMO)KHO HUCIIOJB30BaHNEC BHHeOMaTepHaIIOB),




Hab/MofeHre mpoliecca oOyrNIMBaHMA caxapa I0j JeCTBAEM KOHIEHTPHPOBAHHOH CEpPHOM KHCJIOTEI,
M3yYeHHEe XUMUYECKHX CBOUCTB pa30aB/IeHHON CEPHOH KUCIOTBL, IPOBENICHHE KauecTBeHHOH PeaKluy Ha
cybdar-HOH ¥ HaGIIOJeHHe TpH3HAKa €€ MPOTEKAHHi, O3HAKOMIICHME ¢ (Qu3UYECKHMMH CBOMCTBAMH
asora, Gochopa ¥ UX COSAUHEHMH (BO3MOXKHO MCTIONB30BAHNS BHIEOMaTEpHAIOB), 00pa3liaMi a30THBIX
u ochopHeX yRoOpeHHH, MOTy4eHHe, cobupaHue, pacrio3HaBaHWe H H3y4CHHS CBOMCTB aMMMaKa,
NpoBeJeHHe KauyeCTBEHHBIX peaKuyi Ha HMOH aMMOHMA H dochar-HOH M H3YYeHHE TPUSHAKOB HX
IPOTEKaHHs, B3aMMOZCHCTBHE KOHIIGHTPHPOBAHHOH ~a30THOM KMCIIOTBI € MEIBIO (BO3MOKHO
ACIIONIb30BAHME BUIEOMATEPHAOB), H3YYeHHE MOJENEH KPUCTANIHYCCKHX pemérok anMasa, rpadura,
dynnepeHa, 03HAKOMIICHHE C NPOLIECCOM acopbLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YyrIEM H
YCTPOUCTBOM MPOTHBOTasa, MOJIyYEHHE, co0upaHre, paclo3HaBaHHE M H3Y4YCHME CBOMCTB YIJIEKHCIIOrO
rasa, NMpoBE/IeHAe KaueCTBEHHBIX PeaKuui Ha KapGoOHAT W CWIMKAT-MOHBI M M3Y4CHHE NPHU3HAKOB MX
NpOTEKaHWs,  O3HAKOMJIeHHE  C NIPOMYKUMeN  CHJIMKATHOH  TPOMBILIICHHOCTH, peleHye
SKCIEPMMEHTATBHBIX 337124 110 TeMe «BaxHeliiue HEMETAIB! X HX COEAMHEHUD).

MeTaJIbl H BX COeTHHCHHSA

O6mas XapaKkTepHCTHKA XAMHYECKHX 3JEMEHTOB — METANIOB Ha OCHOBaHMM HX TOJOXKEHHA B
[MepuoauuecKol CHCTeME XHMHYECKHX SJICMEHTOB JI. 1. Menzaeneesa ¥ CTPOCHHS aTOMOB. Crtpoenue
MeTa/uoB. MeTalueckas CB3b M MeTa/udecKas KpHUCTAIMYeckas PelleTKa. DNEKTPOXUMUYECKUH
pAl HaNpsHKEHWH METalioB. dusyyeckde M XUMHYECKHe CBOMCTBA METAJLIOB. O6mue Crocobhl
nonydenus MeTauioB. ITIOHSTHE O KOPPO3UM METAlIOoB, OCHOBHEIC crioco6bl 3alMTHl UX OT KOPPO3UH.
Crinapsl (CTalb, YyTYH, AOPATIOMUHMMN, GPOH3a) K UX IPUMEHCHHC B OBITY ¥ POMBIIIEHHOCTH.

I1lenoynble MeTajllbl: TONOXKEHHE B [epronMyecKkoil CHCTEME XMMMYECKMX SIIEMEHTOB IO .
MetineneeBa, CTPOSHHE MX aTOMOB, HAXOXKIEHUE B IIPHPOAEL. DuzruecKye ¥ XUMHYeckue cBoicTaa (Ha
npuMepe HATpust M Kanust). OKCHIBI U TUAPOKCHAB! HATPHA H kanusi. [IprMeHeHHe IeNIoYHBIX METAJIIOB
U UX COeIMHEHUH.

1l{eno4HO3eMeNBHBIE METAIBl MarHui M KaNbLHi: NONOXKeHHe B [IepHOIMYECKOH CHCTEME
xummeckix snementos JI. Y. MenzeneeBa, CTpOeHHE HX ATOMOB, HAXOX/ICHHE B NPMPOAC. Ouznyeckue
4 XMMHYECKMe CBOMCTBA MarHMA M Kanblps. BakHeiine COSIUHEHHT KaJlbLiMA (oxcHz, TMAPOKCHL,
comu). JKECTKOCTE BOABI M CTIOCOOBI €€ yCTPAHEHMA.

AJTIOMUHHI: TIoNoxerne B TIepHonYecKol CHCTeMe XMMHYECKIX 3ICMEHTOB JI. . Menneneesa,
CTpOEHHME aTOMa, HAXOKICHHE B MPUPOIC. duzpyeckie M XMMHYECKHE CBOMCTBA AIIOMMHMA.
AM(OTepHBIE CBOHCTBA OKCHAA H THAPOKCHA AFOMMHHIS.

YKenezo: mosoxeHHe B IIepHOIMUECKOR CHCTEME XMMMYECKHX J/ICMEHTOB JI. . Menpneneera,
CTpOEHHE aTOMa, HAXOXKMCHHE B TPUPOAC. DysMUecKde W XMMUYECKHe CBOMCTBA skenesa. OKCHIpI,
THAPOKCHIBI ¥ coy xkenesa (II) 1 xxenesa (1), ux cocTas, CBOHCTBA H MOJTyYCHHE.

Xumuueckuil IKCREPUMEHM:

O3HAKOMJIEHHE ¢ 00pa3laMy METAUIOB W CIUIABOB, HMX (usMyeCKUMH CBOWCTBAMH, H3y4CHHC
pe3y/ibTaToB KOPPO3HH METalIoB (BO3MOXXHO HCIIOJIB30BAHHE BHIEOMATEPHANIOB), OCOOGEHHOCTEH
B3aMMOJICHCTBMS OKCH/A Kalblis M HATPHA C BOJOH (BO3MOKHO HCIIONL30BAHUC BHIEOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB JKECTKOH BOJBI, TpOLECCA TOpEHMT XKejesa B KMchopoae (BO3MOXKHO
HCIIO/Ib30BaHME BAICOMATEPHAJIOB), IPU3HAKOB NPOTEKAHMs KauCeCTBCHHBIX peaxupii Ha UOHbBI: Maraus,
KaJbLIHs, AFOMAHMSA, IMHKa, xeresa (1) u xenesa (111), meau (11), HabmoneHre ¥ ONMCAHNE NIPOLECCOoB
OKpalllMBaHKMs IUIAMEHH HOHAMHM  HaTpwd, Kamud M kanplps  (BO3MOXKHO — MCIIOJIB30BaHME
BHICOMATEPHATIOB), NCCIIEIOBAHHE aM(pOTEPHBIX CBOMCTB TFMIPOKCHIa alIOMHMHUS U THAPOKCHIA IHUHKA,
peleHre YKCIIePHMEHTAIBHBIX 33/ia4 [0 TeMe «BaxkHeiiye METAJUTBI B UX COCIUHCHMMD).

XuMHA ¥ OKpYKaoWas cpeja

BelnecTBa ¥ MaTepHalibl B [IOBCEIHEBHON HKU3HH YEJIOBEKA. BezonacHoe UCIONb30BaHKUEe BEIIECCTB
i XMMHYecKMX peakiuii B 6u1Ty. IlepBas MOMOILE IIPH XMMHHECKHX OKOTax H OTpaBJICHHIX.

XHUMHUECKOE 3arps3HEHHe OKpYKaroLleH Cpebl (npenenpHas JOMyCTAMas KOHUEHTPalMs
geects, ganee — [1JIK). Poip XuMaH B peIIEHHH SKOIOTAHECKHX npobnem.

Xumuveckuil IKcnepumerm:



H3ydeHne o6GpasLoB MaTEPHANOB (CTEKJIO, CIUIABBI METAIOB, NIOJMMEPHBIC MaTepuanbl).

Mesicnpeomemnusie ceéazu

Peanw3auus MEKIPEIMETHBIX CBA3ell MPH M3YYEHHM XMMHM B 9 KIacce OCYIIECTBIACTCA 4epes
HCIIOB30BAHME KaK OGIIMX €CTeCTBEHHO-HAYYHBIX IIOHATHH, TaK H HOHATHH, ABAIOIMXCA CHCTEMHBIMH
TS OT/AE/BHBIX MPEIMETOB €CTECTBEHHO-HAYYHOrO LUK

Obiige €CTECTBEHHO-HAYYHbIE MOHATHA: HayuHbIH (akr, THIOTE3a, 3aKOH, TEOpHA, AHAJIM3,
CHHTE3, KIAaCCHWKaIs, NePHOJMYHOCTb, HalIIOJCHHE, SKCIEPHMEHT, MONC/MPOBAHHE, H3MEpEeHHE,
MO/I€JTh, ABIICHHE, IAPHUKOBBIH 3P QEKT, TEXHOIOIHs, MaTEPHAIBI.

duzrKa: MaTepus, aToM, JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKITHJ, M30TOMNBI, PAAHOAKTHUBHOCTE,
MOJIEKYN1a, DJEKTPUYECKHH 3apsjl, NPOBOIHHMKH, MOJYNPOBOAHUKH, IHOJICKTPHKH, ($OoTODIEMEHT,
BEIECTBO, TeNo, OOBEM, arperarHoe COCTOSHME BELIECTBA, Ta3, pacTBOp, pPacTBOPMMOCT,
KPHCTA/IMYECKas PeliéTka, CIUIabl, (H3MYeCcKHe BENTMYMHBI, EIHHULIBI H3MEPOHHS, KOCMHYECKOS
TIPOCTPAHCTBO, IUIaHeT], 38&3bl, ConHLte.

Buonorus: (QoTocuHTes, JAbixaHMe, Ouocdepa, 9SKOCHCTEMa, MHHEpalbHBIC ynobpenus,
MHKPO3JIEMEHTBI, MAKPOSJIEMEHTEI, IUTATEIbHBIC BELICCTBA.

Teorpadus: armocdepa, ruapocdepa, MHUHEpAIBl, FOPHEIC IOPOAPL MONC3HBIC HCKONACMEIS,
TOTUIMBO, BOJHBIE PECYPCHI.




IIJIAHAPYEMBIE PE3YJIbTATHI OCBOEHHS IIPOTPAMMBI IO XUMHHA HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHWS

JIMUHOCTHBIE PE3YJILTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS NPOrpaMMbl OCHOBHOTO obmero o6pazoBaHms JIOCTUIalOTCs B
xofe OOyuYeHHd XMMHM B €IMHCTBE yueOGHOKM ¥ BOCHHMTATE/IBHOH HEATENBHOCTH B COOTBETCTBHH C
TPAIMLUMOHHBIME  POCCHHCKUMH COLMOKY/IBTYPHBIMM ¥ JyXOBHO-HPaBCTBCHHLIMH LIEHHOCTAMH,
TIPMHSATHIMY B OOIIECTBE NPaBHIaMH 1 HOPMaMH HOBeEH s ¥ CHOCOBCTBYIOT NPOLieccaM CaMOTO3HaHMA,
caMOpa3BUTHs ¥ COLUAH3AIINH 00y4aroLIKXCH.

JTuuHOCTHEIE PE3yNBTAThl OTPAKAXOT IOTOBHOCTR 00yvaroIHuXcs PyKOBOACTBOBATHCA CHCTEMOH
TO3MTHBHBIX IEHHOCTHBIX OPUEHTALMH i PaCIIMPEeHHe ONbITa ACSTEIbHOCTH Ha 88 OCHOBE, B TOM YHCJIC B
YacTy:

1) NATPHOTHYECKOr0 BOCHHTAHMA!

IEHHOCTHOrO OTHOWIEHMS K OTEYeCTBEHHOMY KyJBTypHOMY, HCTOPUYECKOMY M HAy4HOMY
HACJIeIHMIO, TIOHUMAHHS 3HAYCHWS XMMHMYECKOH HayKH B HKH3HU COBpEMEHHOr0 001IEeCTBa, cIoco6HOCTH
BlafeTh [OCTOBepHOM HMHGbopMalued O MEPeJOBBIX NOCTIDKEHHMAX M OTKPBITHAX MHPOBOH U
OTEUeCTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX SHAHHAX 06 ycTpoicTBe MHpa ¥ O6LIECTBa;

2) rpaKIaHCcKOro BOCIHHATAHMS:

NIpe/ICTABIeHMs O COLMATBHEIX HOPMAX M MpaBhiax MEXUTMYHOCTHBIX OTHOIIEHMH B KOJUIEKTHBE,
KOMMYHHKATHBHOM  KOMIICTEHTHOCTH B OBILECTBEHHO  IIOJIE3HOH, yqe6HouccnenoaaTenbcxoﬁ,
TBOPYECKOM M JIPYTHX BUIAX ACATENLHOCTH, FOTOBHOCTH K pa3zHo0OpasHOH COBMECTHOH JeATeIbHOCTH
MpH  BBUIOJIHEHHHM Y4eGHBIX, MO3HABATC]BHBIX 3ajad, BBIMOJIHEHHM XMMHYECKHMX 3JKCIIEPUMEHTOB,
CO3JaHMHM y4eOHBIX MPOEKTOB, CTPEMJICHHUA K B3aMMOTNOHMMAHMIO H B3aMMOIIOMOILHM B NPOLIECCE 9TOM
yue6GHOM IeATeNbHOCTH, FOTOBHOCTH OLCHMBATE CBO& TIOBEHEHHE M MOCTYNKH CBOMX ToBapHUIeH ¢
TIO3MLIMH HPABCTBEHHEBIX U TIPaBOBBIX HOPM € y4ETOM OCO3HAHMA MIOCIIEACTBHUH IIOCTYIIKOB,

3) HeHHOCTH HAYYHOTO MO3HAHUS!

MHPOBO33pEHYECKHE TIPEJCTABICHHs O BELICCTRE H XUMHUYECKOM peakiMyd, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH ¥ COCTABJLIIOIINC OCHOBY U1 MIOHUMaHHs CYLIHOCTH Hay4HOH
KapTHHBl MHpa, Mpe/ICTaBIeHUA 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Da3BATHs NPHPOMBI, B3aHMOCBA3AX
YenoBeKa C IPUPOIHOM CPEIOH, O POIIH XHMHH B TO3HAHMH STHX 3aKOHOMEPHOCTEH;

HO3HABATEbHLIE MOTHUBBI, HATPABJIEHHbIE HA IOTYyYCHHE HOBBIX 3HAHMI 110 XMMHH, He0OXOAUMBIC
s obbpAcHeHHs HabmoaeMpIX MPOUECCOB U ABJIEHUH, TO3HABATEIBHOM, uH(OpMALIHOHHON H
YUTATETLCKOM KYNBTYpHl, B TOM YHCJIE HaBBIKOB CaMOCTOSTENbHON paGoThl ¢ y4eOHBIMU TEKCTaMH,
CTIPaBOYHOM JINTEPaTyPOH, AOCTYTHBIMH TEXHHIECKUMH cpencTBaMu UHGOPMAIIHOHHBIX TEXHOJIOTHH;

pHTepec K OOy4eHHI0 M TIO3HAHMIO, Mo603HATENBHOCTh, T[OTOBHOCTb M CIOCODHOCTB K
caMOOGpa3OBaHMIO, TPOEKTHOH H MCCIIEIOBATENLCKOM  JSATENBHOCTH, K OCO3HAHHOMY BBIOODY
HATPABJIEHHOCTH 1 YPOBHSA 00y4eHHA B JanbHeHIleM;

4) popmMupOBaHHs KYJIbTYPbl 3X0POBbI.

OCOIHAHKE LIEHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha
3M0pOoBbI 00pa3 JKU3HH, OCO3HAHME [OCJIEACTBMI M HENpUATHE BPEAHBIX NPHBBIYCK (ynotpebnenus
aNKOTOJIsl, HAPKOTHKOB, KypPEeHH), HeOGXOIMMOCTH cobmoaeHus npaBui 6€30MacHOCTH TPH obpaieHnd
¢ XUMUYECKMMH BELIECTBAMH B OBITY M peallbHOM KU3HM,

5) TpyAOBOro BOCIHTAHMA:

UHTEpEC K MPAKTUYECKOMY U3y4YEHHMIO npodyeccHii B TPy/a PA3IMIHONO Pojia, YBAKEHHE K TPYyAY H
pesyneTaTaM TPYHOBOH AEATEIBHOCTH, B TOM HHCIC Ha OCHOBE NMpPUMEHEHHS MPEIMETHBIX 3HAHUHA TIO
XUMHH, OCO3HAHHBIA BHIGOp MHIMBMIAYaIbHOH TPacKTOPHH npoao/bkeHus oOpasoBanus C yutTOM
JTAYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHUMMH, OOLIeCTBEHHBIX HMHTEPECOB H noTpeGHOCTEH,
ycremHol npod)eCCHOHANBHON IeATENBHOCTH 1 pasBuTHsl  HEOOXOAMMBIX yMeHM#, TOTOBHOCTB
aIalITUPOBATECS B npod)eccHOHaNIBHON CPEAE;

6) 3K0/I0rHIeCKOro BOCHHTARHA:



SKONOTMYECKH 11eTecooBpasHoe OTHOMIEHHE K MPHUPOJie KaK UCTOYHHMKY JKU3HH Ha 3emiie, OCHOBE
e CyIIeCTBOBAHMA, NOHMMAHHE LEHHOCTH 3/I0POBOro H BesoracHoro obpasza JKU3HM, OTBETCTBEHHOE
OTHOLIEHHE K COGCTBEHHOMY (HM3MUECKOMY M IICHXMYECKOMY 3lOPOBBIO, OCO3HAHHE LEHHOCTH
cobmoaenus npaBuil 6€30MacHOr0 TMOBEACHHS NpH paGoTe C BeleCTBaMM, a TaKke B CHTyalMsiX,
YIPOMKAIOUIMX 3TOPOBBIO U XKH3HM JTIOMSH;

CIIOCOGHOCTH TIPUMEHATh 3HAHWA, MOJY4YaeMmble MNP H3YYCHUM XHMHH, U1 pelieHyd 3aj1ay,
CBSI3AHHBIX ¢ OKpY)KAOLICH NMPUPOJHOH CPEMOH, /Ui IOBBILICHHUA yPOBHA JKOJIOTHYECKOH KYNBTYDBL,
0CO3HAHUS IVIOBDANBHOTO XapakTepa JKONOrHYecKMX mpobieM M MyTed WX PELICHHA TOCPEACTBOM
METONOB XMMMH, 3KOTOIMYECKOTO MBILUIEHHS, YMEHUA DYKOBOACTBOBATHCA MM B NO3HABaTEIBLHOH,
KOMMYHMKATHBHOH ¥ COIHAIBHON NPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocTaBe MeTalpe[IMETHBIX PE3yNbTaToB  BBIICIAIOT 3HAYHMBbIC JUId (dopMHpOBaHUs
MUPOBO33PEHHS OGLIEHAYYHEIE TIOHATHS (3aKOH, TEOPHs, IIPUHIMII, THIIOTE3a, dakr, cucTema, Mpolece,
SKCIIEPHMEHT M JPYTO€.), KOTOpble HCIONE3YIOTCA B €CTECTBEHHO-HAyHHBIX yueGHBIX NpeaAMeTax H
[IO3BOJISIOT HA OCHOBE 3HAHMH M3 3THMX NPeAMETOB (OPMHPOBATE NPEACTABICHHC O HEeNIOCTHOM HayIHOH
KapTHHE MHpa, ¥ YHHBEDCAJIbHBIE yueOHple JeHcTBUA  (MO3HABATENBHEIE, KOMMYHMKATHBHBIC,
PeryNsTHBHbIE), KOTOpEIE OOECTIeYHBAIOT (opMupoBaHHe TOTOBHOCTH K  CaMOCTOATEILHOMY
IIaHMPOBAHHIO M OCYLECTBICHHIO YIeOHOM JeATeNbHOCTH.

To3naBartebHbIe YHHBEPCAIbHbIE yaeOHbIe AeHCTBHA

BazoBbie JJoruyecKne JeHcTBus:

YMEHHS MCTIONB30BATh MPHEMBI JIOTMYECKOTO MBIIUICHUA MNpPK OCBOCHHH 3HAHWI: pacKphIBATh
CMBICTT XUMHMYECKHX TMOHATHH (BBUIENATH MX XapaKTepHbIe TPH3HAKH, YCTaHABIMBAaTh B3AUMOCBASE C
APYTMMH [IOHATHAMH), WMCIONB30BATh MOHATHA ANA OGBSCHEHMS OTHENbHBIX (aKTOB M SBICHHH,
BLIOMPATh OCHOBAHHMA M KPUTEPHH IJIA KIacCH(HKALMH XUMHUYECKHMX BEIIECTB M XUMHYCCKUX peaxuuH,
YCTaHAB/IMBATH MPUYHHHO-CIEACTBEHHBIC CBSI3H MCXKIY OOBEKTAMH M3y4EHMs, CTPOUTH JIOTHYCCKHE
paccyKaeHus (MHIYKTHBHBIC, IETyKTUBHBIC, 11O QHAJIOTWM), IeJIaTh BHIBOJIBI M 3aKIIIOUCHHS,

yMEeHHe TNPHMEHATs B MpOLecce IIO3HAHMA ITOHATHA (npeoMeTHBIE U MeTanpeJMeTHBIE),
CHMBOJIHUYECKHE (3HAKOBBIS) MOJIENH, HCIIONIL3YCMEBIE B XUMUH, npeoGpa3oBBIBaTH IHPOKO IPHMEHACMBIC
B XUMHH MOJIENBHBIE PEICTABNEHHS — XMMHUYECKHH 3HaK (CHMBOJ 9IeMeHTa), XuMuyeckas Gopmylia |
ypaBHeHHe XHMHUECKOH peakiud — MpH pelIeHHH y4eOHO-TIO3HABATENBHBIX 3a/ia4, ¢ Y4€TOM ITHX
MOZIENbHBIX TPEACTABNEHHM BBISBIATE M XapaKTepU30BaTh CYUICCTBEHHBIC NpU3HAKK H3Yy4aeMBIX
OOGLEKTOB — XUMHUECKHX BEIECTB M XMMHYECKHX PEaKUui, BBHIABIATH ob1ipe 3aKOHOMEPHOCTH,
TIPMYHHHO-CIIEACTBEHHBIE CBA3M M [IPOTHBOPEYMS B H3y4aeMbIX NpoLeccax M ABICHUAX.

Ba3oBble HCCIEI0BATE/IbCKHE JCHCTBHA!

yMEHHE HCIIONb30BaTh MOCTABICHHbIC BOMPOCE! B KA4CCTBE MHCTpYMEHTa MO3HAHHUs, a TaKKe B
KayeCcTBE€ OCHOBBI JIsA (I)OpMPIpOBaHPI}I THUIIOTE3bl 110 TPOBEPKE l'IpaBI/UILHOCTH BBICKA3bIBACMBIX
CY3KEHHIA;

NpHOBpeTeHHe ONbITA MO  IUIAHMPOBAHHIO, OpraHM3alid  H NpOBENEHMIO  YYEHHUECKHX
SKCIIEpMMEHTOB, yMeHHe Habmojarh 3a XOAOM MpOLeCcCa, CAMOCTOSATENBHO TIPOTHO3HPOBATE €0
pesynsTaT, (GopMyaupoBaTh OGOOLICHMA W  BBIBOJBL MO pesynsraTaM MPOBEASHHOIO  OMbITa,
JiCCIIe/IOBaHMS, COCTABIIATE OTYET O NPOJENaHHOM paboTe.

PaGora ¢ nudopmanunei:

yMeHHe BBIOUpATh, aHATM3MPOBATh U HHTEPIIPETHPOBATE MH(OPMAIIMIO Pa3IHYHBIX BUIOB H HOPM
NpeCTaB/IeHHs, MOTYyYaeMyt0 U3 pasHBIX HCTOYHHKOB (Hay4HO-TIOIYNIApHas JIUTepaTypa XMMHICCKOro
COZIeP/KaHMs, CIIPaBOYHBIE MOCOOHUS, PeCypChl UnTepHeTa), KPUTHIECKH OLICHHBATh NPOTHUBOPEIHMBYIO 1
HEIOCTOBEPHYIO HHOOPMALHMIO;

yMeHHe TIPUMEHATH Pa3MUHble METOIbl M 3aMpoChl NP MOHCKE H orbope uHpOpMALUU U
COOTBETCTBYIOLIMX [JaHHBIX, HEOOXOAMMBIX IS BBIIOTHCHHMA yueOHBIX W TO3HABAaTENbHBIX 3azad
OTpeNEeNEHHOro THNA, TpuoOpeTeHHe OmbiTa B o07acTH  WCHONb30BaHUs  MHGOOPMALKMOHHO-
- KOMMYHHMKATHBHBIX TEXHOJIOTHMH, OBJaJeHHe KyJIbTypOH aKTHBHOTO HCIIONB30BaHUs  Pas/IUUuHbIX




[JOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMpaTh ONTHUMAIBHYIO ¢dopMy npeAcCTaBICHUS uH(pOpMaLIUK H
WILTIOCTPUPOBATh peliaeMbie  3aJadH HECIOKHBIMA CXeMaMH, JUarpaMMaMi, ApyrUMH (opmamMu
rpad¥Ki U MX KOMOUHAIMAMY;
yMEeHHe HCTIONB30BaTh M aHATM3MpOBATH B npouecce ydebHOH H HCCIIENIOBATENIbCKON
JeATENBHOCTH MHGOPMALMIO O BIMAHHU NPOMBILIUICHHOCTH, CebCKOro XO3SHMCTBa M TpaHCIOpTa Ha
COCTOSHHE OKpPYKAIOLIeH IPUPOTHOH CPEIBL.

KoMMyHHKATHBHbIE YHHBEPCAIbHbIC yueGHbIe AeHCTBHSA:

yMeHHUs 3a/1aBaTh BOTIPOCHI (B xome muanora H (Mnu) JMCKYCCHM) IO CYIIECTBY obcyknaeMoH
TeMBl, GOPMYJIHPOBATEL CBOM MPE/IOKEHNA OTHOCUTE/IBHO BBIIONHEHHS [IPEJVIOKEHHOH 3aMa9H;

yMeHus IMpeICTaBITh MOTYICHHBIC pe3yJIbTaThl [T03HABATENIbHOM JEeATENbHOCTH B YCTHBIX H
[IHCHMEHHBIX TEKCTaX; JAeNaTh IPE3CHTALMIO Pe3yNBTATOB BBINONHEHHA XUMHYECKOTO SKCIIEPUMEHTa
(nabopaTOpHOTO OIbITA, naboparopHoil pabOTBl 10 HCCIENOBAHMIO CBOMCTB BEINECTB, ydebHOro
NpOeKTa);

yMeHus y4eGHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABATEILHOH H
CCIIEIOBATENECKOM JEATENBHOCTH NPH PelieHHH BOSHHKAIOMIX npobiieM Ha OCHOBe y4€Ta obmmx
MHTEPECOB M COIJIACOBAHUA nosuimit  (o6CyxIenus, OOMeH MHEHMAMH, (MOITOBBIC IITYPMBI»,
KOOD/IHHAIIMA COBMECTHBIX ACHCTBUH, ONPENCTCHNS KpUTEepHEeB TI0 OLEHKe KaiecTBa BBITIOJIHEHHOH
paGoThI U IpyTHE).
PerynsTuBHBIEe yRHBEpPCAIbHbIE yueGuble AeicTBHI:
yMEHME CaMOCTOSITENBHO ~ONPENENATh eI JesTeIBHOCTH, IUIAHMPOBaTh, OCYIICCTBIATE,
KOHTPOMPOBATh M TIPH HEOOXONMMOCTH KOPPEKTHPOBATh CBOIO JESTENBHOCTD, BbIOMparh Haubonee
sdpexTrBHbIE CHOCOOBI PellieHHs yueGHBIX ¥ NO3HABATENBHBIX 3a/1aY, CaMOCTOSTENLHO COCTABNIATh WA
KOPPEKTUPOBATD TPEIVIOKEHHBIH aIropUTM JeHCTBHI [IPH BHITONHEHUA 3aJ[aHUH C y4ETOM MONYYECHHA
HOBBIX 3HaHMH 06 m3ydyaempix oOBexTax — BelIeCTBAX H pEaKumsx, OlEHHUBAThH COOTBETCTBHC
TONyYEHHOTO pe3yJIbTaTa 3asBIEHHOH Le/MH, YMCHHE UCIIONIb30BATh M aHANH3MPOBATE KOHTEKCTHI
TpefyIaraeMble B YCIOBUH 3aJaHHH.

ITPEAMETHBIE PE3VJIBTATBI

B cocraBe NPeIMETHBIX PE3yJIbTaTOB 110 OCBOCHHUIO 06s3aTeBHOTO COJIepIKaHMs, YCTaHOBJICHHOTO
nanHoO# emepanbHOl pabouer TIPOTPaMMOH, BBIEIAIOT: OCBOCHHbIC 06y4aroLUMHCS HaYYHBIC SHAHUA,
yMeHHs ¥ CI0COOBI IefCTBHH, crieLUECKHE VTS TIPEMETHOH obnacTi «XUMHMA», BUABI NEATEILHOCTH
110 TIONYYEHHMIO HOBOIO 3HAHHSA, €T0 MHTCPNPCTALHH, npeobpa3oBaHMIo U NPUMEHCHHIO B pa3IMYHbIX
yueGHBIX ¥ HOBBIX CHTYalMAX.

K xoHiy obydenus B 8 Kiacce IPEIMETHBIC Pe3y/IbTaTbl Ha 6a30BOM YPOBHE JOJUKHBI OTpaXaTh

c(OPMUPOBAHHOCTH y 00YHAIOLIIXCS YMEHMH:

e  pAaCKpHIBATH CMBIC/I OCHOBHBIX XHMHHCCKHX OHSTHI: aTOM, MOJIEKYJ1a, XMMHYECKHH IEMEHT,
[POCTOE BELIECTBO, CIIOKHOE BEWIECTBO, CMECh (opHOpOAHAs U HeOoJHOPO/HAs), BAICHTHOCTD,
OTHOCHTE/IPHAA ATOMHAS M MOJEKYJApHas Macca, KOJIMYeCTBO BelecTBa, MOIb, MOJpHasd
Macca, MaccoBas HONA XMMHYECKOTO JIeMeHTa B COC/MHCHHMH, MOJIAPHBIA OOBEM, OKCHI,
KMCJIOTa, OCHOBAaHHME, COJb, 3JEKTPOOTPHLATEIBHOCTD, cTerneHb OKHMCJIEHMs, XHMUYCCKas
peakuysi, Kaccuuranus peaxuuii: peaKiiyi COCTHHEHMS, PeaKih PAsJIOKEHHS, PeaKUuH
saMelIeHHs, PeaKiuu OoOMeHa, 3K30- U JHIOTEPMUICCKHC peaxiu, TeroBoH spdexr
peakiuy, fApo arToMa, SNEKTPOHHbIA CIIOH aTroMma, aToMHasd opbutanb, pajvyc aToMa,
XUMHHYECKas CBA3b, [IOJAPHAS W HEMOJAPHAs KOBAICHTHAs CBA3D, MOHHAs CBA3b, HOH, KATHOH,
AHUOH, PaCTBOP, MacCoBas JOJIA BELIECCTBA (mpoueHTHAs KOHLIGHTpALUA) B PaCTBOPE;

e  HUTIOCTPHPOBATH B3aMMOCBA3b OCHOBHBIX XHMHHECKHX [OHATHN YU TIPUMEHATH 3TH TOHATHA
TIPH ONKCAHKM BEILECTB ¥ HX NpEeBpAILECHUH;

e  HCIIO/H30BATh XAMHYECKYIO CHMBOJHMKY Uil COCTAaBJICHM dopMys BEIECTB H ypaBHEHMH
XMMMYECKHX PEaKLIUH;

® Oﬂpe)leJ'U{TB BaJICHTHOCTh aTOMOB 3JIEMCHTOB B 6I/IHapHI>IX COCIMHECHHUAX, cTrerieHb OKUCIICHHA
SIIEMEHTOB B GUHADHBIX COE/MHEHMAX, MPUHAIEKHOCTE BELIECTE K ONpeenéHHOMY KITaccy



coeidHeHuit 1o ¢opMmynaaM, BHI XHUMHYECKOH CBS3M (KOBaJleHTHad M MOHHas) B
HEOPraHWYeCKUX COeIMHEHHAX;

packpeiBate cMeicn Ilepuopudeckoro 3akoHa [l K. Menpgeneea: JeMOHCTPHPOBATH
TIOHUMAaHHE NePHOUUECKOH 3aBUCHMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT MX MOJOKEHHS
B [lepuomuueckoii cucreMe, 3aKOHOB COXDAHCHMA MAacChl BEIIECTB, MOCTOAHCTBA COCTaRa,
aTOMHO-MOJIEKYJIAPHOTO yYESHUS, 3aKOHa ABOrazipo;

ONKCHIBATH M XapaKTepH3oBaTh TabnuuHyto GopMy IlepHoaHMUYECKOH CHCTEMbl XMMHYSCKUX
9JIEMEHTOB: Pa3jIMyaTh MOHATHS «IJIaBHAs MOArpymma (A-rpynna)» ¥ «mofouHas noarpynna
(B-rpymnma)», Maibie ¥ GONBLIME MEPUOABI, COOTHOCHTh 0OO3HAUEHMs, KOTOPBIE MMEIOTCS B
tabmaue «[lepuoamyeckas cucreMa xumpdeckux ojiemenrop JI. WM. Menpeneesa» ¢
YHCIIOBBIMM XaPAaKTEPUCTHKAMH CTPOESHHS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3aps[
s/pa, oB1ee YMCIIO IEKTPOHOB U pactipefesieHHe HX N0 3JIEKTPOHHBIM CII0AM);
KI1acCHPHUMPOBATH XHMHYECKHE IIEMEHTH], HEOPIraHHYECKHe BELECTBa, XUMUYECKHE PEaKLuH
(10 YMCITY M COCTaBY YYaCTBYIOLIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3(PeKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMEe XHMHYECKHE CBOIMCTBA BEIIECTB Pa3/IMYHBIX KJIACCOB,
NOATBEPXKIas OIMCaHWe MpHMEpaMH MOJIEKYJIAPHBIX ypPaBHEHHH COOTBETCTBYIOIINX
XMMHYECKHX PEaKLui; v

IPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT HX Ka4yeCTBEHHOrO COCTaBa,
BO3MOXXHOCTH TIPOTEKaHH XMMHYECKUX NIPEBPALICHHH B Pa3IMYHbIX YCIOBUAX;

BBIYUC/IATH OTHOCHTEIBHYIO MOJEKYIAPHYIO M MOJISPHYIO MacChl BEILECTB, MacCOBYIO JOMIO
XMMHYECKOro 3jieMeHTa 1o (opMylie COeMHEHHs, MAcCOBYIO OO BeleCTBa B PacTBOPE,
HPOBOAUTD PAcUETHI 110 YPABHEHUIO XMMUYECKOH pEaKLIum;

NPUMEHATh OCHOBHBIE ONEpallMd MBICIUTENBHOH JEATENLHOCTH — aHalM3 W CHHTES,
cpaBHeHHe, o00OOLIEHHe, CHCTeMATH3allMIo, KIacCHQUKALMIO, BbIABICHHE TPHYMHHO-
CIE[ICTBEHHBIX CBA3CH — [UIS M3YYEHHs CBOWCTB BEIECTB H XHMMHYECKHMX DEaKlui,
€CTECTBEHHO-HAYYHbIe METOAbl IO3HAaHHA — HaONIoJeHue, H3MEPEHHE, MOIEITHPOBaHHUE,
9KCIIEPUMEHT (peaibHBIN U MBICIIEHHBIH);

CJIe/IOBATh MPABHIIAM TOJIB30BAHUS XMMIYECKON OCYJOH U TabopaTOpHBIM 060pyI0BaHHEM, &
TAKKe TpaBWwiaM oOpallleHus C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKLHMAMH IO
BBITIONHEHMIO NTaGOpPAaTOPHBIX ~XMMHYECKHMX OIBITOB MO TMOJYy4eHHMIO H  COOMpaHHIO
razoo0pasHbiX BeINECTB (BOJOpOJAa M  KHCJIOpOAa), TPUIOTOBJICHHIO PacTBOPOB €
ONpPE/IeSIEHHOM MacCoBOM JOJIeH DPACTBODEHHOIO BEINECTBA, IUIAHUPOBATh M TPOBOJMTD
XHMHYECKHE SKCIIEPHMEHThI [0 Paclio3HABAaHHIO PACTBOPOB IHEIOYEH M KHCIOT ¢ MOMOMIBIO
HHIUKATOPOB (J1akMyc, (peHonpTaIesH, METHIIOPAHXK U APYTHe).

K koHiy 06yueHns B 9 kJjacce MpeAMETHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JO/DKHBI OTpaXaTh
cpOpPMHPOBAHHOCTH y 00yYarOIIMXCH YMEHHH:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATHH: XMMHYECKHH DJIEMEHT, aTOM, MOJIEKYIa,
WOH, KATMOH, aHHOH, TPOCTOE BELIECTBO, CJIOKHOE  BEIUECTBO,  BAICHTHOCTh,
3JIEKTPOOTPHUUATENIBHOCTD, CTENeHb OKUCIIEHHs, XMMMYECKas DeaKlus, XUMH4YECKas CBA3b,
TErIoBOM 3hPEXT peakiyu, MOJIb, MOJIAPHBIA 06BEM, PaCcTBOP, 2/IEKTPOJIMTHI, HEIJIEKTPOJIHTHI,
BIIEKTPOJIATHYECKAS JMCCOLMALMS, PeaKUMHd HOHHOro oOMEHa, KaTalu3arop, XUMHYECKOe
paBHOBecHe, obpaTHMble W HeoOpaTHMble pPEaKLUWH, OKHCIIHTE/IbHO-BOCCTAHOBHTEIILHEIC
peaKklyH, OKHMCIHTEIb, BOCCTAHOBUTENb, OKHCIEHHME H BOCCTAHOBJICHHE, aJJIOTPONMI,
aM(OTEPHOCTb, XUMUYECKas CBSA3b (KOBANCHTHAs, HOHHAs, METATMYECKas ), KPUCTAIUTHYecKas
peléTKa, KOpPpO3MS METaVIOB, CIUIaBbl, CKOPOCTE XHWMHYECKOH peakUHMH, NPeAe/bHO
nomyctuman korueHTpais [TIJK seiectsa,

WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHMX MOHATHH M NPUMEHATH STH NOHATHA
NpH OITMCAHUH BEILECTB U UX MpPeBpaLICHUH;

HMCIIONIB30BATh XMMHYCCKYIO CHMBOJIAKY I COCTaBJICHHA (bOpMyJI BCILIECTB H ypaBHeHI/Ii;l
XUMHYECKUX peaKiyi;



OIpEHENATh BAICHTHOCTD M CTETICHL OKHC/ICHHS XAMHYECKMX DJIEMEHTOB B COCIMHCHMIX
PasIMYHOro COCTaBa, TIPUHAMNIEKHOCTD BEIIECTB K onpefieIEHHOMY KI1accy COeIMHCHUH T10
dopmynaM, BHA XUMAUeckod CBA3M  (KOBAJCHTHad, HOHHAdL, MeTaIdyeckas) B
HEOPraHMYECKUX COEIMHEHHIX, 3apii HoHa 1o xuMHYeckoi GopMyne, xapakTep Cpeisl B
BOIHBIX PAacCTBOpaX HEOPraHM4ecKHX coeIMHEHHH, THII KPHCTAUIMYECKOH ~ PEIIETKHA
KOHKPETHOTO BEIIECTBA,

packpbiBaTh CMBICT 1IepHOAMIECKOrO saxona J|. V. Menpeneesa ¥ J€MOHCTPHPOBATH ero
HOHMMaHUe: OIMMCHIBATh M XapaKTEPH30BATH Tabnuunyo Gopmy [TeproIuYecKOH CHCTEMBI
XUMHUECKHX IEMEHTOB: Pa3idyarTh MOHATHA TJIaBHAs noarpymia (A-rpyrmay u «robouHas
noarpymmna (B-rpynma)», Mansie A GonpLiKe MEpUObl, COOTHOCHTEL 0603HaueHKsA, KOTOpHIC
AMEIOTCS B TIepHOfMyecKkoi Tabiuue, ¢ YMCIOBBIMH XapaKTePUCTHKAM# CTPOEHMs aTOMOB
XUMMYECKHX DIIEMEHTOB (COCTAB M 3apsii A1pa, 0G11ee YHCIIO IEKTPOHOB ¥ PaCIpeNene e ux
JI0 BIEKTPOHHBIM CHOSM), ODBACHATH obIpe 3aKOHOMEPHOCTH B H3MCHEHHH CBOMCTB
IEMEHTOB ¥ MX COeJIMHEHUH B Ipeiefiax Majlbix NEpHOIOB M [NaBHBIX MOAPYIN ¢ y4&TOM
CTPOEHHUSA WX AaTOMOB;

KIaCCH(UIMPOBATH XUMUYECKIE STEMEHTBL, HEOpraHMYeCKHe BelIeCTBa, XUMUHECKHUS peaKuyu
(MO 4MCIy M COCTaBy YYacTBYIOWIMX B peakuuH BEWIECTB, 11O TEToBOMy 3(dexty, mo
H3MEHEHHIO CTereHel OKHCIICHMs XMMU1ECKHX 57IEMEHTOB);

XapaKTepH30BaTh (ommchiBaTh) obmme criendHUecKue XUMHUECKUS CBOMCTBA NPOCTHIX U
CIIOMHBIX BEIIECTB, MONTBEPX/asd OIMCaHWE NPUMEpaMH MOJIEKYJIAPHBIX M HOHHBIX
ypaBHEHUI COOTBETCTBYIOIIMX XUMHUHECKUX peaKimi,

COCTaBIIATh YPaBHEHHA 3/IeKTPONUTAECKON HMCCOIMALMM KMCIIOT, IesIouel ¥ CONeH, MOJIHbIE
M  COKpAIlEHHBIE  YPaBHEHHA peakuui  HOHHOTO ofMeHa, ypaBHEHMS  PEaKLi,
[IOATBEPKIAIONINX CYHIECTBOBAHHE FeHETHUYECKOH CBA3M MEX/Iy BELeCTBAMM pa3iuiHbIX
KJIaCCOB;

pacKpbiBaTh  CYHIHOCTDH OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX peaxuuii  TOCPEICTBOM
COCTABJIEHMs SEKTPOHHOTO GanaHca 5THX peaKiuui;

IPOTHO3MPOBATh CBOWCTBA BEIICCTE B 3aBHCHMMOCTH OT HX CTPOEHHsd, BO3MOKHOCTH
NpOTeKaHHA XUMHICCKHX MpeBpallleHHH B PasiuIHbIX yCIOBHAX,

BEIYHMC/ISTh OTHOCHTENBHYIO MOJNIEKYIAPHYIO ¥ MONSPHYIO MacChl BELIECTB, MacCOBYIO JIOJIO
XHMMUYECKOro 3JIeMEeHTa 1o (opMylie COCNUHCHUS, MACCOBYIO [OJIIO BELECTBA B PacTBOPS,
TIPOBOJMTH PACcUETHI 10 yPABHCHHIO XUMHYECKOH peaKivy,

coBmoIaThk NpaBuiia MoJb30BAHMA XMMHYECKON NOCYION # 1ab0paTOPHbIM o6opyROBaHHEM, &
TaKKe IpaBuiia obpaleHus ¢ BeecTBaMu B COOTBETCTBMM C MHCTPYKLHMAMH [0 BBITOIHEHHIO
naGOPaTOPHBIX XUMUYECKHX OIIBITOB 1O TIONyYEHHIO ¥ COOUPaHHUIO raszoobpasHbIX BEILECTB
(aMMHaKa ¥ yIrJIeKHCIoTo rasa);

IPOBOJMTH PEaKiMH, MOATBEPHIAIOHE KAYECTBEHHbI COCTAaB Da3NMYHBIX ~BEIICCTE.
pacro3HaBaTh OMNBITHBIM IyTEM XJIOPHA-, GpoMHA-, HOIUA-, rapboHat-, docdaT-, CHIHKAT-,
cyabdar-, THIPOKCHA-HOHBI,  KATHOHBHI AMMOHHS ¥ MOHBI H3YYEHHBIX METAIOB,
IIPUCYTCTBYIOIIIHE B BOJIHBIX PACTBOPaX HeOpraHWYECKUX BeIleCTB;

[IPMMEHSATh OCHOBHBIC ONEpaliH MBICTHTENbHOM NEATENBHOCTH — aHamM3 M CHHICS
cpaBHeHHe, 0606IIEHHe, CHCTEMATH3ALIMIO, BpISBJICHHE NPUYUHHO-CIICACTBCHHBIX cpaselt — s
VM3ydYEHHs CBOMCTB BELIECTB M XUMIHECKHIX peaKiyil, eCTeCTBEHHO-Hay1HBIC METO/IB! NO3HAHMA
— HabmOeHUE, M3MEPEHHE, MOJICTTHPOBAHHCS, SKCIIEPUMEHT (peaTbHBIH 1 MBICTIEHHBIH).
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VYYEBHO-METOJAYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
NPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1A VYEHUKA

o Xumus, 9 xnace/ ['a6puemsn O.C., OctpoymoB N.T., Cnagxor C.A. AKIMOHEPHOE 001IeCTBO
«Wspatenscto «IIpocsemenuey

« Xynvust: 8-i Kiace: 6a30BbIi yPOBEHb: yUeOHHK; 5-¢ w37aHMe, TepepaboTaHHoE, 8 xiacc/
Ia6puensia O.C., OcTpoyMOB WUT., CnagxoB C.A. AKIIMOHEPHOE 06mmecTBO «V31aTeIBCTBO

«IIpocelieHne»

METOANYECKUE MATEPHAJIbI JIJIS1 YYUTEJSL
1. https://rosuchebnik.ru/ - "[Tpoceemenue” Kopnopaius Poccutickuit y9eOHHK
2 Xumus. 8 knacc/T'abprensa O.C., OcTpoyMOB W.I., Cnagxos C.A., AKIOHEPHOC

001mecTBO «31aTensCeTBO <<Hp00B6HleHI/Ie>>;

IMADPOBLIE OBPA30OBATEJLHBIE PECYPCBI H PECYPCBHI CETA UHTEPHET
1. http://www.edu.ru — ®ezepanbHbIC o6pazoBaTebHbIE PECYPCHI UL o6mero oOpasoBaHus/
2. https://educont.ru/ - Karaznor 1tudypoBoro 06pa3oBaTENHHOTO KOHTEHTA.

3. http:// school-collection.edu.ru/ - EnuHast KOIICKIHA i poBbx 06pasoBaTENbHbIX
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Xumud:
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2. http://hemi.wallst.ru/— OGpa3oBaTeNbHEIH CAlT /7IA MKOIBHHUKOB 1O XAMHH
3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. Jlomonocosa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas OTAMITHAJIA IIKOIEHAKOB.

S. https://chem8-vpr.sdamgia.ru/ - Pemny BIIP.



