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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deaepaiuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOImuXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XHMHH OOECNEeYMBAIOTCS CHelU(pUKOn
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3aaya
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHUU BELIECTB M XUMUYECKUX PEakiuil, B
(GbopMUPOBAHUY U Pa3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESATENIbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0 MHUpA, MCHOJIb3Yysd 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmiero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUYEHUSA

8 KUIACC
IlepBoHayaibHbIE XUMHYECKHE OHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOau4yecTsa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuy€rel mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYI0H, MpaBuUjIaMu padOThl B JIaDOpAaTOpUH U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIIECTB, HaOIOJEHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOEHCTBHE MeNa C KUCIOTOM) ABICHUM, HAOII0eHIE U
ONMCAHKWE NPU3HAKOB IPOTEKAHUS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioXKeHUEe THAPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHCAaHME  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:kHeiiue npeacTaBUTEIM HEOPrAaHMYECKHUX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MpOCTOE
BemlecTBo. Haxoxxaenuwe kuciaopojga B mpupojne, (pusmueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MoU(pUKALNS KHCIOPO/a.

TennoBort 3h(HEKT XUMHUECKOW peakluud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHne 030HOBOTO CIIOSI.



Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kucinorsr
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuapl. Kriaccuduxanus
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mveckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIECH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus ropeHus (rmoskapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZOpoJa (ropeHue), B3auMmoeincTere Boaopoaa ¢ okcuaom mMeau (1) (Bo3moxHO
MCIIOJI30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEIEIEHHON MACCOBOU AOJEn
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0YEH, U3yUEHUE B3aUMOICUCTBUS
okcuna meau (1) ¢ pactBopom cepHON KUCIOTBI, KAUCIOT C METAJUIAMU, PEAKIU
HEWTpanu3aluu, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO



MeTaJljIa IPYyTruM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxxHemme K1accbl HEOPTaHUYECKUX COETUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aTroMoB. XHMMHYECKasi CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHBbIE W IIETOYHO3EMENIbHBIE METAJLIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. Kopotkonepuoanas u jiuuHHonepuoaHas popmsl [lepuoauueckoit
cucteMbl xumudeckux snemeHToB [l M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB THepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IIEpUOJaM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKJaHUH.

Xnmuueckass cBs3b. KoBajlleHTHas (ToOJisIpHAss M HEMOJSpHAas) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OkuceHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LHMHKAa C pAacTBOPAMM KHCJIOT M IIEJIIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHbIN (akT, TUIOTE3a, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKaAIUs, MEPUOJUIHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®dusznka: Marepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
pPalvOaKTUBHOCTb, MOJIEKYNa, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, ra3, (U3WYECKHUEe BETUYMHBI, EIUHHIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprognuecknii 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX NEPUOIOB, KAJIHS, KAJIBLIUS U X COCIUHEHUN
B COOTBETCTBUM C IIOJIO)KEHHEM 3JIEMEHTOB B llepuogudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCKUX peakuid Mo pa3auvyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, IOo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakuusx. [loHATHe 0 rOMOreHHBIX U IreTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW PEaKUUH U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, annonpl. MexaHu3Mm auccolManyy BELIECTB C PA3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconranuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOKCTBAa KHCIIOT,



OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJUTUUECKOM TUCCOUALIUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsTHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOMPOBOJHOCTU
pPacTBOPOB BEIIECTB, MpoOIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHUE OIBITOB, WLIIOCTPUPYIOIIUX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJBI), OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUe, pPEeaKUu pas3lIoKeHUs,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJI0pa (B3anMOIECHCTBIE
C MeTajulaMM, HeMeTallaMu, uniesnodamu). Xuoposojxopon. ConsHas KuCHOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHenme XI0puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIECKHue 1 XUMUYECKHE CBOMCTBA (00IIMe KaK MpeCTaBUTENsS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CEepHOM KucaoThl. [IpumeHeHue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklMs Ha CyJab(}ar-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolEel Cpelbl COECOUHEHUSIMHU Ccepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacnpOCTPAHEHHE B MPUPO/E,
duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHYECKHUEe CBOMCTBA, NoyyeHue 1 npuMeHnenue. Cov aMMOHMUS,
ux (GU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHune. KauecTBeHHas peakius Ha



MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (PU3MYECKUe U XUMUYECKUE
CBOMCTBa (00OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U  CrHenupuIecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIBHBIX YIOOPEHU.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu gocdopa, guszndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCIIECHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacmnpocTpaHeHHe B NMpUpPoAe, GU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOPOIIHS.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronpHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, IPUPOJIHBIA Ta3, HEPTH),
OPOAYKTBl UX mepepaboTku (O€H3MH), MX pOJib B OBITY M IMPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBogax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacraBieHus 00 okcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
POMBIIUIEHHOCTU. BaxkHele cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
EeMEeHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOTO  MCIOIL30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAaY€CTBEHHBIX PEAKIUMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMNBIThL, OTpaXKalIIUe (QU3NYECKHEe M XHMHUYECKHE CBOMCTBa
TaJIOTEHOB M MX COEIWHEHHW (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMAaTEpPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMmu
ceppl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEpUAsOB),
HaOJII0IeHUE Tpoliecca 00yIIMBaHUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHOMN



CEpHOI KUCIIOTHI, U3yUYE€HUE XUMUYECKUX CBOIMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOW PEaKIINU Ha CyJIb()aT-noH ¥ HAOIIOJACHHE MTPU3HAKa e
IpOTEKaHus, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHHS, B3aMMOJICHCTBHE
KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTBHI C ME/bl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HM3Yy4YEHHE MoOJieJied KpUCTAUIMUYECKUX PpEeHIETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIEHHE C MPOILIECCOM aACOPOIMH PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IOJy4YEHHUE,
coOupaHue, paclio3HaABAaHUE U M3YYEHUE CBOMCTB YIJIEKHUCIIOrO Tra3a, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
[POTEKAHUs, O3HAKOMJICHHE C NPOAYKUHMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 331a4 Mo TeMe «BakHellne HeMeTaulbl U HX
COEIUHECHUS.

MeTajuuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHus B llepuommueckor cucreme xumuyeckux siaemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI X OT KOppo3uH. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMHHNN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B IMPUPOJE.
duznyueckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanusi). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHNH.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[Tepnoanueckout cucteMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B npupojae. Ouszndeckrue u XUMUYECKHUE CBOMCTBA MarHus U
KaJIbIusl. BaxkHeiime coefuHeHust KabIus (OKCHI, TUIPOKCUI, COJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
AITIOMUHUS.



Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOoeHHE aroMma, HaxoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIUg WU HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJIECOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHus, KaJIbIIWS, aTFOMAHUS, IMHKA, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS 1
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxuelue
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4eloBeka. beszomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarolleh cpenbl (MpejesbHas JOomycThUMas
KOHIIEHTpalus BeuiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

M3yueHue oOpasiloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCTIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
Paau0aKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUI 3apsig, MIPOBOJAHUKH,
MOJYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,



arperatHoe COCTOSTHHE BEILECTBa, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJTHUECKAS
pemeéTKa, CIUIaBbl, (PM3UYECKUE BEIHYMHBI, CIMHUIBI U3MEPEHUsSl, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/11, COHIIE.
buonorusi: ¢otocuHTe3, ApIxaHue, Omocdepa, SKOCHCTEMa, MHUHEPATIbHBIC
yI0OpEHHsI, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATCIHHBIC BEIICCTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
WCKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHS MPOrpPaMMbl OCHOBHOTO OOLIETo
o0Opa3oBaHus JOCTHUTalOTCSI B XOJ€ OOyYeHHs XMMUU B €IUHCTBE y4EOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUU C TPATUIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH UM JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHATHIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMM TIOBEJEHHS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTAMN U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH.

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAay4YHOMY HAaclelUi0, MOHMMAHHS 3HAYEHUs XUMUYECKOHM HAyKH B >KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMalMeil o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTAaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUiIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOIIECCE 3TOM Y4EeOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE NOBEJEHUE W IOCTYNKHA CBOMX TOBAapUUIEH C IMO3ULIHMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUNA MTOCTYTIKOB,;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TPEJICTABIICHUS O BEIECTBE M XMMUYECKOW pPEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE



OCHOBY I TOHMMAHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS NPUPOIBI, B3aUMOCBS3AX 4YEIOBEKA C
MIPUPOIJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOAUMbIE i1 OOBSCHEHUS HaOIIOaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEJIbHOM, MH()DOPMAUMOHHOW M YUTATEIbCKOW KyJIbTYpPbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPaTypoOl, JOCTYNHBIMU TEXHUYECKUMU CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEI0BATENbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3I0POBb:

OCO3HAaHHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUUA WU
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBWil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3y4YEHHUIO Ipodeccuili U Tpya pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTam TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM MO  XMMHMH, OCO3HaHHBIH  BBIOOP
VHAMBHUIYaJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpohecCUOHATBbHOM AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBECHUS MpU padoTe ¢ BEIIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL  DKOJIOTHYECKOW  KYJIbTYphl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HMX pelIeHHs MOCPEACTBOM METOA0B XHMHUH,



HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B coctaBe MeTanpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, TPUHITUII,
runore3a, ¢akT, CHUCTEMa, TIPOIecC, OHKCICPUMEHT U JApPYyroe.), KOTOpbhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHIYKTUBHBIC, ACAYKTUBHbBIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMmudeckas (opmysia U ypaBHEHHUE
XUMHUYECKON PeaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 33714, C YIETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh U XapaKTEpU30BATh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €T0 PE3yNbTar, (GOPMYITHUPOBATH 0000IIECHUS U



BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUYET
O MIPOJIEIaHHOM pabdoTe.

Pabora ¢ nndopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W UHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, TOIYyYaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEp)KaHHUsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIOJIB30BAaHUS PA3IIUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (JOpMY MpeACTaBICHUS UH(DOPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpauKi U KX KOMOMHALUSAMY;

YMEHHE WCIONIb30BaTh M AaHAM3WPOBAaTh B TMpolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKAroIled HpHUpPOIHOM
CpEIIBl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyknaemMol Tembl, (OPMYIMPOBATH CBOM TMPEIVIOKEHUS OTHOCUTENIBHO
BBITNIOJIHEHUS MTPEIJIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALNIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB W COTIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelIeJeHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOUN pabOThI U JpyTHE).

Pery/iiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSITEIbHO OMNpPEIeNATh LENH JeSTEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeILHOCTh, BRIOUpaTh Harbonee 3pdeKTUuBHBIC CITOCOOBI penieHusT y4eOHbIX U
MO3HABATENbHBIX 337a4, CAMOCTOSITENIBHO COCTaBJISATh WM KOPPEKTUPOBATH



IIPEUIOKEHHBIM AJITOPUTM  JEUCTBUM IPHU BBINOJHEHWM 33JaHUM C Y4YETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHIO 00s3aTEIHLHOTO
CoNlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JNercTBuM, crnenuduyueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH MO  TMOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 ki1acce rnpeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCOMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [JOJs BEIIECTBA
(IpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbIci [lepunomanueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronndeckoin cucreme,



3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONHKCHIBATh M XapaKkTepu3oBaTh TaOanuHyro Qopmy Ilepuoauueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3iauvaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)», Manbsie u
OOoJbpIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl siApa, OOIIEe YUCIIO IEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XMMHUYECKUE SJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHMYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKAAsk ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH ITPOTEKAaHUS XUMHUYECKUX IIPEBPALLCHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO 3jeMeHTa Mo (opMyse COEeIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XAMUYECKON PEaKIINH;

IPUMEHATH OCHOBHBIE OIEPALIMN MBICIIUTEIBHOMN NEATEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — [JIs1 U3Y4YEHHUs CBOICTB
BEIIECTB M XHWMHMYECKUX PpEaKIUi, E€CTECTBEHHO-HAy4YHBIE METOJbI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BATh IMPaBUJIaM MOJIb30BAHUS XUMHUYECKOU MOCYAOU 1 1aOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe ImpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEAeIEHHOU
MAacCOBOM JO0JIE PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK

U Jpyrue).



K xonIy oOyueHus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKas CBSA3b, TEIJIOBOU AP hEeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, DJICKTPOJIMTUYECKAs TUCCOIMALMS, pPEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC pEaKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaIOB, CTUIABBI,
CKOPOCTh XMMHUYECKOW peaKkluu, MPEAEIbHO JOMYCTHUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHHUS (opMy
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIENIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJCHTHAs, WOHHAS, MeETaUIM4YecKasi) B HEOPraHUYCCKHUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (QopMmylie, XapakTep cpeasl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAHHWE: OINHMCHIBAaTh U XapaKTepPHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuyuarh TMOHSTHS «rJjaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX JJIEMEHTOB (COCTaB U
3apsin  snapa, oOlee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX MEPUOJIOB U
[JIABHBIX TOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJacCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu



BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OONMIME W CHCIH(PUICCKHE XUMHUYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
HIeJI0Ye U COJIe, MOJHbIE U COKpaIIEHHbIC YPaBHEHHUS PEaKIMii HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOro 73jieMeHTa mo ¢Gopmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKiny;

co0JIr01aTh IpaBUiia MOJIH30BAHUS XUMUYECKOU MOCYA0M U 1Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB M0 MOJYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

MPOBOAUTH PEAKIIUU, TOATBEPKAAIOIINE KAaUeCTBEHHBINH COCTaB pa3IMYHbIX
BEILIECTB: PACIMO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMHI-, HUOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB,;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0ICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (LU(pOBbHIE)
KoHTpoJibHbIe IIpakTHYeck
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI ue padoTsbl
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
bubmuoreka [JOK
Xumust — BakHast 00J1aCTh https://m.edsoo.ru/7f41837c.
11 €CTECTBO3HAHMS U IIPAKTUYECKOU ) 0 2 [Tonbopka HHTEpHET-MATEPUAIIOB IS
JESATEIbHOCTH Y€JI0BEKA yuurenen.. http://school-
collection.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c.

1.2 BemecTBa n XuMHYECKHE pEaKIIUN 15 1 0 [TogOopka HHTEpHET-MATEPHAIIOB TSI
yuaurenei.. http://school-
collection.edu.ru

Hroro no paszneny 20
Pasnen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c.
[TonGopka HHTEPHET-MATEPUATIOB IS
Boznyx. Kucnopon. [lonsitue 06 A00P . P P a

2.1 6 0 0 yuuTenen.. http:/school-

OKCHJIaX .
collection.edu.ruwww.salebook.ru
Ob6yuatomiue Kypeol «Bar
peneTuTop».

99 Bonopon.Ilonstue o kucinorax u 3 0 1 bubnuorexa [JOK

COJIIX

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



https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.salebook.ru/
https://m.edsoo.ru/7f41837c

53 Bopna. PactBopsr. [lonsitie 06

OCHOBAHUAX

[TonGopka HHTEPHET-MAaTEPUATIOB [T

yuuTenen.. http://school-
collection.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c.

[Tog6opka HHTEpHET-MATEPHAIIOB TSI

yuurenen.. http://school-
collection.edu.ru

OcHOBHBIE KJ1acChl
2.4 . 11 1
HEOPraHMYeCKUX COCTUHEHUIN

Utoro no pazneny 30

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c.
[Tonbopka HHTEpHET-MATEPUATIOB IS

yuurenen.. http://school-
collection.edu.ru

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHune aToMOB.

XumMuueckasi cB3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pearkuumn

[Tepuonnueckuii 3aKOH U
31 [Iepnonnueckas cucrema

XUMHUYECKUX djieMeHToR /1. M.
Menpnene-eBa. CTpoeHue aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c.
[Tonbopka HHTEpHET-MATEPUATIOB IS

yuurenen.. http://school-
collection.edu.ru

XuMuyeckas CBA3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTaHOBUTEIbHBIE PEAKIIHH

Hroro mo pazneny 15

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c.

[TonGopka HHTEPHET-MATEPUATIOB IS
yuaurenen.. http://school-
collection.edu.ru

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c
bu6nmoreka [JOK
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[ToBTOpenue u 06o0IIEHUE 10

https://m.edsoo.ru/7f41837c.
[Tog6opka HHTEpHET-MATEPHAIIOB TSI

yuuTenen.. http://school-
collection.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c.

. 3 0 0 [Ton6opka HHTEPHET-MAaTEPHATIOB [T
IIPOHJIECHHOMY MaTepuaiy B 8 Kiacce .
yuurenen.. http://school-
collection.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
I[MTPOT'PAMME
9 KUIIACC
KosmnuectBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (LM (pPOBHIe)
Kontpoabubie IlpakTuuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBo 1 XuMHu4ecKHe peakun
bu6mmoreka [IOK
. https://m.edsoo.ru/7f41837c.
[ToBTOpEeHME U yriayOleHne 3HaHuH
1.1 1 0 [Tonbopka HHTEPHET-MATEPHUATIOB
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca .
JUTsl yuuTenei.. http://school-
collection.edu.ru
bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c.
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 0 0 [Ton6opka HHTEpHET-MaTEPHATIOB
XUMUYECKHUX PEaKIuid .
JUIs yuuTeneu.. http://school-
collection.edu.ru
13 DIIEKTPOTUTHIECKAS TUCCOIIHAITHSI. 1 1 bubnuoteka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41837c.



https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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[Tonbopka HHTEpHET-MAaTEPHATIOB

JU1s1 yauTeneit.. http://school-
collection.edu.ru

Hroro mo pazaeny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
bu6nmoreka [IOK
OO0mmas xapakTepuCTHKa https://m.edsoo.ru/7f41837c.
2.1 XUMUYeCKuX demMeHToB VIIA- 4 [TonGopka HHTEpHET-MATEPHATIOB
rpynmsl. ['agoreHnsl JUIs yuuTeneu.. http://school-
collection.edu.ru
bubnnoreka IIOK
OO01mas xapakTepucTHKa https://m.edsoo.ru/7f41837c.
2.2 XUMHUYECKHX 3N1eMeHTOB VIA- 6 [Tonbopka HHTEpHET-MATEPHATIOB
rpynnsl. Cepa 1 €€ coequHeHMs JUIs yuuTenei.. http://school-
collection.edu.ru
bu6nuoreka [IOK
OO01mas xapakTepucTHKa
https://m.edsoo.ru/7f41837c.
XUMHUYECKHX dJIeMeHTOB VA-
2.3 7 [Ton6opka HHTEpHET-MaTEPHAIOB
rpynnsl. A30T, hocdop u ux 5 htto://school
S — Ans yaurenei.. hitp://school-
collection.edu.ru
bu6mmoreka [IOK
OO61as xapakTepuCTHKa
https://m.edsoo.ru/7f41837c.
XUMHYECKHX d11eMeHTOB IV A-
2.4 . 8 [Tonbopka nHTEpHET-MATEPHATIOB
Tpynnbl. YTIepoa U KPEMHUH U UX s htosffschool
S — AL yIUTeNeR.. p:
collection.edu.ru
Hroro no paszneny 25
Paznen 3. Mera/uiibl U MX COeIMHEHMSI
3.1 OO0111e cBOICTBA METAIIJIOB 4 bu6nuoreka [IOK



http://school-collection.edu.ru/
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https://m.edsoo.ru/7f41837c.
[Tonbopka HHTEpHET-MaTEPHATIOB

JU1s1 yauTeneit.. http://school-
collection.edu.ruy.

Baxkueiine MeTamisl 1 UX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c.

3.2 16 [Tonbopka HHTEpHET-MATEPHATIOB
COCIIMHCHUS .
JUIs1 yauTeneit.. http://school-
collection.edu.ru
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
bubmuorexa [JOK
https://m.edsoo.ru/7f41837c.
BemectBa 1 matepuainsl B ;KU3HU
4.1 qeloBeKa 3 [Tonbopka HHTEpHET-MATEPHAITIOB
JUIs yuuTeneu.. http://school-
collection.edu.ru
Wroro mo pazneny 3
IToBTOpenue u 06o0IIEHUE 110 TPOHACHHOMY 3
MaTepuaiy B 8 Kiacce
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YYEBHO-METO/JINYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
Meroanueckue nocoous i YUUTEIIs.

1. I'abpuensu H.I1. BockoboiinukoBa A.B. SlurykoBa HacTonbHast kHura
yautens. Xumus. 8 Ki1.: Metoauueckoe nocodue. - M.: Jlpoda.

2. T'abpuensu O.C, SAmykoBa A.B. Pabouas terpaas. 8 ki. K yuebnuky O.C.
lNabpuensna «Xumus. 8». - M.: [Ipoda.

3. I'abpuensn O.C. HacTosibHast KHUTA YYUTENs] XUMUHU 9 Ki1acc:
Mertoauueckoe nocodue. -M.: Ipoda.

4.TI'abpuensan O.C, AmykoBa A.B. Pabouas terpanp. 9 k. K yueonuky O.C.
lNabpuensna«Xumus. 9. - M.: [lpoda.

JlononmHuTeNbHAS IUTEPATYpa

1. H.E. Ky3nenona, A.H. JIeBkuH, 3aJauHUK 110 XUMHUH 8 KJacc. - M., Benrtana-
I'pad, 2004

2. I'yzeit, JI. C. Xumus. Boripocsl, 3amaun, ynpaxaeHus. 8-9 ki1.: y4ueo.
nocobue s

ob1eoopazoBarenbHbix yupexaenuit / JI. C. I'yzeit, P. I1. CypoBiesa. - M.:
Hpoda, 2001 - 288 c.:

3. IlaBnos, H. H. O6mas u Heoprannyeckas Xumus. - 2-¢ u3., nepepad. u 10m.
- M.: lpocda, 2002 -448 c.: u.

4. Xumus. 8-9 ki1. : KOHTpoJibHbIE paboThl K yueOHukam JI. C. I'yzes, B. B.
Copoxkuna,P. I1. CyposueBoit «Xumus - 8» u «Xumus - 9. - M.: Jlpoda, 2001 -
192 c.

5. Xumus. [locobue-peneTutop Jyis mocTynaromux B By3sl / moj pen. E. C.
Eropoga. -PoctoB Ha-/I.: ®ennkce, 2003.-768 c.

6. Xomuenko, Y. I'. Penrenne 3amay no xumuu. 8-11 / U. I'. Xomuenko. - M.:
OO0 «M3nareasctBo HoBas BoHay, 2007 - 256 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogOopka uHTEpHET-
MaTepraioB IS

YUUTEIIEH.

http://www.l-micro.ru/index.php?kabinet=3. Mudopmariys o MIKOJIbHOM



000py1I0BaHUMU.

http://www.ceti.ur.ru Caiit LlenTpa sK00THYeCKOr0 00y4YeHHS U HH(POPMAITUH.
http://school-collection.edu.ru Equnas xomtekuus mudpoBeIx
00pa3oBaTeIbHBIX PECYPCOB.

http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru O6yuarorue kypcor «Bari
PETEeTUTOPY.

http://v.SCHOOL.ru bubanoreka 371eKTpOHHBIX HATJISIHBIX TOCOOUH.
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