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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Oa€T MNPENCTABICHHWE O MLENAX, OOIIEW CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEACNSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENIeT BO3MOXXHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ATEbHOCTH OO0YyYarolerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH IS CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANILHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00yJaroIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMHCSI CHUCTEMbI IMMEPBOHAUAIIBHBIX TMOHSITUNA XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaMUid MUPH,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHHWS TMpPU HW3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHSA LEHHOCTH XUMHYECKMX 3HaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuecTtBo BemectBa. Moib. MonsipHas Macca. B3anuMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeIUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONMKMCAaHKWE MPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peakKiuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/esieHHsi CMECei: C MOMOIIBID MarHuTa, (QUIbTPOBAHHE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] KUCTopoAa B JabOpaTopud W MPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHAYECKHE CcBoMcTBa KHCIOT. Pang axtmBHoctTm MertamioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO METaJla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme . 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: wmarepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

IIepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaldblUs W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanuys XuMUYECKUX peakIuid Mo pa3IMuHbIM NMpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3(deKkTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUMU M MOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpaBHEHUNU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMAIMM KHUCIOT, IIEJIOYeHd U COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, NOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl M €€ COCIUHEHUN B MNpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCICHHs. A30T, PacIpOCTPaHEHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI0OpEHUN.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepona B npupoje. OKCUbl yriieponaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coiu, X PU3NUecKue U XUMHYECKUE CBOICTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaxX, OCNIKaxX, YIIIeBOax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemuus (IV) u kpemuueBo#t kuciaore. CHUIHMKATHI, UX HCIOJb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, MW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOocHOpHBIX yA0OpeHUl, MoayyeHue,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKasi  KpUCTA/UIMUECKass  pelI€TKa.  DIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kanusg. [IpruMEHeHHe IIENOYHBIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseiimme coeauHeHUs Kaiblusg (OKCHUJ, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA M THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajabllUs, aJlOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxkueiue
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCsS B XOJie OOyYeHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS W CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJCTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YYCHUIO TPOQEeCcCril U Tpyia pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBaHMUSA, MTOHUMAaHUE [IEHHOCTH 310POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaIIHSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M TMyTell WX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 1711 OOBSICHEHUS OT/ICIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CUMBOJ JJIEMEHTAa), XUMHU4eckas (opMysna W ypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECCTB U XMMHYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KayeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (POPMYITHPOBATH 0OOOIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOJydaeMyt0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIWMBIX JJi BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (DOpMy TpeacTaBieHus] UHPOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH HHPOPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmleCcTBYy  OOCyXJaeMol  TeMbl, (OPMYyIUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENHU IEATENbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCUCTBUUA IPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKIUU 3aMELICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJs BEIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJieHHS (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMaTU3alNI0, KIACcCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAUIMYECKas pEmETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn Ilepmogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHUI B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHHUS JJEKTPOJUTHUYECKON JOHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpPHBIM  OOOPYJIOBAaHMEM, a TaKXKe IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHUI-, OPOMUII-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnyecTBouyacon JIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
n 0 bl bl
ChbI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITHS
XuMHS — BaXkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CHIECTRA M XHMHIACCKICPEatiin https://m.edsoo.ru/7f41837c
Hroromnopasaeny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
bubmnoreka IIOK
2.1 B .K Nl 6
osayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837c
bubnmorexa LIOK
2.2 B Bl 8 1
OIOPOAL. LIOHATHE O KHCIOTAX M COTLIX https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.3 Boga. P B! 5 1 1
ona. PactBopsl. [lonsTre 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnmnorexa [JOK
' HUH https://m.eds00.ru/7f41837c
Hroromnopasaey 30

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumnueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 Ilepuoanueckuii 3axoH u Ilepuoanueckas 7 bubmuotexa [JOK



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

cucTeMa XUMMUYECKuX anemMeHToB /1. 1. https://m.edso00.ru/7f41837c

Menaene-eBa. CtpoeHneaToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8 1
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroronopasaerny 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 bubmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

N KounvecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 3 1 1 bubnnorexa [JOK
' XUMUYECKUE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmmorexa [TOK
' i PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
e€CoeIMHCHMS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroromnopazaeny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bu6mmoreka [IOK
3.1 ObmuecsoiicTameTanion 4 https://m.edso0.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxuelinire MeTaisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
41 B 3 bu6mmoreka [IOK
. CIIIeCTBA U MaTepHAJIbl B )KM3HH YeIOBEKa https://m.edsoo.ru/7f41636
Hroronopaszneny 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
wn Temaypoka

KoanuecrBouacos

Jara uzydyenus

[Ipenmer xumuun. Ponb xuMuu B xKU3HU YyenoBeka. Tena u

1 1
BEIIIECTBA

2 [TonsiTHE O METO/1aX MTO3HAHUS B XUMHUH 1
[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B

3 nabopaTopuu U MIPUEMBI OOpAILICHHSI C Ta0OPATOPHBIM 1
000pyIOBaHUEM»

4 UYucreie BemecTBa U cMecu. CriocoOsl pa3aeneHus 1
cMmecen

5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1
prUMepe OYNCTKH ITOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1
DIIEMEHTOB
[TpocThle u croKHBIEBEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOCYICHUE

10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. X UMHUYECKas 1
dopmyna. BaeHTHOCTRAaTOMOBXUMHUECKUXIIEMEHTOB

1 OTtHOcHuTenbHAsA aTOMHast Macca. OTHOCUTEIbHAS 1
MOJIEKYJIsIpHas Macca

12 MaccoBasi 10JIsi XHMHUYECKOTO JIEMEHTa B COCIMHEHUHT

13 KomnuuectBo Beniectsa. Mousb. MonspHast Macca

14

dusnyeckue U XUMUYECKUE SIBICHUI. XUMUYECKasl




peaxius

15 [Tpu3Haky U ycioBHs IPOTEKAHUSI XUMUUYECKMX PeaKLui

16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE
ypaBHEHHUS

17 Boruncnenus koiuyecTBa, Macchl BELLECTBA 110
YPaBHEHUSAM XUMHYECKHUX pPEaKIUM

18 Knaccugukanus XuMruuecKkux peakuui (coenHeHus,
pasoKeHMs, 3aMeleHUs, 0OMEHA)

19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT.
O06o0011eHre U cucTeMaTu3alusI3HaHUH

20 KonTtponpsHast padora Nel mo reme «Bemiectsa u
XUMHUUYECKHUE PEAKIIUN»

21 Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopog —
3JIEMEHT U IPOCTOE BeniecTBo. O30H

29 duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpOa
(peakuuu okucieHus, ropenue). [lousTueobokcuaax

93 CrniocoOblI nostydeHus KUcaopo/ia B 1abopaTopuu 1
npoMbIlUIeHHOCTH. [IpumeHennexkuciopoaa
TennoBoil 3¢ ekt XuMUIeCKoi peakiuu, MOHATHE O

24 TEPMOXUMHUYECKOM ypaBHEHUH, DK30- U
DHAOTEPMUYECKUX PEAKLIUAX

o5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa,
CHOCOOBI €ro MpeIoTBpaIeHHUs

26 [TpaxTueckas padorta Ne 3 o reme «llonydyenue u
coOupaHHe KHCIOpO/1a, U3yUYEeHUE ero CBOUCTBY»

97 Bonopon — anemenT u nnpocroe BemecTso. Haxoxnenue
B IIpPUpOJIE

28 ®dusnyeckue 1 XUMHUECKHE CBOMCTBA BOJIOPO/IA.




[IpumenenuneBoopoaa

29 [ToHsiTHe 0 KUCIOTaX U COJSAX

30 Crioco0bI mosrydeHust BOAOPOAa B 1abopaTopuu

31 [Ipaxtuueckas padora Ne 4 o teme «llomydenue u 1
coOupaHue BOJAOPOIa, H3yUEHUE er0 CBOMCTBY»

32 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTAIPO 1

33 Brrancnenus 00b€Ma, KOTMUYECTBA BEIIECTBA ra3a 1o ero 1
M3BECTHOMY KOJIMYECTBY BEUIECTBA MK 00BEMY

34 Boruucnenus 06bEMOB ra3oB 110 ypaBHEHHIO peakiMK Ha 1
OCHOBE 3aKOHA OObEMHBIX OTHOIIEHUI ra3oB

35 dusnueckue U XMMUYECKUE CBOWCTBA BOJbI

36 CocraB ocHoBanuil. [loHsTHE 00 HHIUKATOPAX
Bopna xak pactBoputens. Hachilennsie u

37 HEHACHIILIEHHbIE pacTBOPbl. MaccoBast 107151 BEIL[eCTBA B 1
pacTBope
[IpakTuueckas pabora Ne 5 no teme «IIpurorosnenue

38 pPacTBOPOB € ONPEAEIEHHON MacCOBOU J0JIEN 1
PacTBOPEHHOIO BEIIECTBA

39 KonTponsnas padora Ne2 no teme «Kucnopon. Bomopoz. 1
Boma»

40 Oxcusipl: cocTaB, Ki1accu(pUKaIys, HOMEHKIIaTypa 1

41 [Tony4yenne n XMUMHUYECKUE CBOMCTBA KMCIIOTHBIX, 1
OCHOBHBIX U aM(POTEPHBIX OKCHIOB

42 OcHoBaHusI: cOCTaB, KiaccuuKaIusi, HOMCHKIATypa 1

43 [lonydyenne n XuMHUYECKHE CBOMCTBA OCHOBAHUM 1

44 Kucnotsr: cocras, kinaccuduxaius, HOMEHKIATypa 1

45 ITonyuyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT 1




Conu (cpenHue): HOMEHKIATypa, CIOCOObI IIOJTy4YeHUS,

46 XUMHYECKHE CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue

47 AKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHbBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUI

48 ['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUYECKUX
COCIMHEHUN

49 O00011IeHNE U CUCTEMATU3AUSI3HAHUIA

50 KonTtponpHas padora Ne3 mo reme "OCHOBHBIE KIIacChI
HEOPTraHUYECKUX COCAMHEHUI"

51 [TepBble MOMBITKY KIACCUPHUKAIIUN XUMUYECKUX
a1eMeHTOB. [loHsATHE O rpynnax CXOJHBIX 3JIEMEHTOB

59 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xumuueckux anemenToB J[. . Menaeneena

53 [lepronpl, TPy, TOATPYIIIBI

54 Crpoenne atomoB. CoctaB aTOMHBIX sziep. M3oTonsl

55 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB
[Tepnoanueckoii cucremsl [1. 1. Menneneena
XapakTepUCTUKAa XMMUYECKOTO DJIEMEHTA I10 €r0

56 nosiokeHuto B [lepuoanueckont cucreme 1. U.
Menneneena
3nauenue [lepuonnyeckoro 3aKoHa JUisl pa3BUTHS HAYKU

57 u npaktuku. [[. . MenneneeB — y4€Hblii, enaror u
rpaKTaHUH

58 ONEeKTPOOTPULIATEIbHOCTHATOMOBXUMUYECKUXIIEMEHTOB

59 HNonHasgxuMuueckascBsizb

60 KoBasileHTHAATIONApHATXMMUIECKASICBS3h




61 KoBasieHTHasIHENOJIAPHAIX UMUYECKASICBA3D 1
62 CreneHbOoKUCIeHUS 1
63 OKHUCIUTENBHO-BOCCTAaHOBUTEIIbHBIEPEAKIINN 1
64 OKHCITUTENN U BOCCTAHOBUTEIN 1
65 Kontposbnas padora Ne4 o reme «CtpoeHue 1
aToMa. X MUMUYECKasICBA3b)
66 O60?HICHI/I€ U cUCTeMaTu3auus 3HaHui. Pemenue 1
pacUETHBIX 3ajad.
67 TecToBas pabota
68 Hroroesrii ypok. O6001IeHNE U CHCTEMAaTU3alnsl 3SHAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoauuecTBouacon
Ne n/m Temaypoka Harta
U3YYEeHUS
1 [Tepuonnueckuii 3akoH. [leproanueckas CUHCTEMAa XUMHUYECKHUX 1
anemeHToB /1. . Menaeneena
5 3aKOHOMEPHOCTHU B U3BMEHEHHUH CBOMCTB XMMUYECKHX JIEMEHTOB 1
IIEPBBIX TPEX NEPUOAOB
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB
4 Buapl XUMUYECKOI CBSA3U U TUIIBI KPUCTAJUNIMYECKUX PEMIETOK
5 KonTponbnas padora Nel no teme «IloBropenue u yriydnenue 1 1
3HaHUI OCHOBHBIX Pa3/IesioB Kypca 8 Kiiaccay
6 Knaccudukanms XuMruuecKiux peakiyil mo pa3audHbIM PU3HAKaM 1
7 [TonsiTEe 0 CKOPOCTH XUMUYECKOM peakuuu. [TonsaTue o 1
TOMOTE€HHBIX U T'€TEPOTE€HHBIX PEAKIINIX
[ToHsTHE O XMMUYECKOM paBHOBECUHU. PAKTOPBI, BIUAIOLIME HA
8 CKOpPOCTb XMMHUYECKON PEAKIUHU U MOJI0KEHUE XUMUUECKOTO 1
paBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIEPEAKITNH 1
10 Teopus anexkTponuTHueckoit nuccoruanuu. CUiabHbIE U clabbie 1
AJIEKTPOIIUTHI
11 HonnbleypaBHEHUAPEAKIIUI 1
12 XUMUYECKHEe CBOMCTBA KHCJIOT M OCHOBAHUM B CBETE 1
MIPEACTABICHUI 00 JIEKTPOTUTHISCKOMN TUCCOITUAIIAN
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 1

BHCKTpOHHTHQCCKOﬁ JAUCCOMaln




14

[TonsiTue o ruaponusecosien

15 O0600611eHre U cucTeMaTU3alusA3HaAHHHA

16 [Tpaktuyeckas padora Ne 1. «Pemenne 3KkcriepuMeHTaIbHBIX
3a1au»

17 Konrtponbnas padora Ne2 1o teme «NEeKTpOIUTUYECKAS
aucconuanus. XMMHUUECKUEPEaKIUU B pacTBOPAX»

18 OO01w1ast xapaKTepUCTHKA raJloreHoB. XMMHUYECKHE CBOMCTBA HA
pUMepe xJjiopa

19 Xnoposogopon. CoisiHast KUCI0Ta, XUMUYECKHE CBOWCTBA,
[0JTy4YeHUE, IPUMEHEHUE

20 [IpakTuueckas padbora Ne 2 o teme «llomyuenue constHoin
KHCIIOTBI, U3yYEHHE €€ CBOICTBY

21 Bbruuciienus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIM OIUH
U3 PEareHToB JlaH B U30BITKE

22 OOmast xapaktepucTrka 31eMeHToB VIA-rpymisr

93 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue cepol u eé
COEAMHEHHH B IIpUpOoAe. XUMHUUECKNECBONCTBACEPHI

24 CepoBoiopoJi, cTpoeHue, GU3nIecKrue 1 XMMUYECKHe CBOMCTBA

o5 Oxcunpl cepbl. CepHas KUCIIOTa, GU3UYECKUE U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PeaKIiy, Jexalliue B OCHOBE MPOMBIIIEHHOTO

26 crioco0a MoJy4yeHHs! CEpHOM KUCIOTHI.
XuMudeckoe3arpsi3HeHUEOKPYKaroIIelCcpeIbICOeTUHEHUSIMUCEPHI

27 Brruuciienne MaccoBoil 1071 BBIX0/1a IPOIYKTA PEAKIIUU
OO61as xapakTepucTrKa 31eMeHTOB VA-Tpynibl. A30T,

28 pacrpocTpaHeHHe B IpUpo/ie, PU3NIECKHUe H XUMUIECKHE

CBOWCTBA




AMMHaK, ero pu3nYecKue 1 XUMHUYECKHE CBOMCTBA, MOIyYeHUE U

29
MIPUMEHEHUE

30 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenne ammuaka,
W3YyYEHHUE ETO CBOMCTB)

31 A3OTHas KUCI0Ta, e€ GU3NIECKHNe U XMMHUYECKUE CBOMCTBA
Vcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KQUeCTBE

32 MUHEPAIbHBIX YI0OpEHHI.
XuMudeckoe3arps3HeHUEOKPYKaroIlelcpeIbICOeIUHEHUIMUA30Ta

33 docop. Oxeun pochopa (V) u pochopHas kucnora,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA, IOydYeHUE

34 Hcnons3oBanue ¢hocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.
3arpsi3HeHuenpupoiHoiicpeapihocharamu

35 Yraepon, pacnpoUCTpaHeHHe B IIpupo/ie, Gu3nuecKue u
XUMHAYECKHE CBOWCTBA

36 Oxcunpl yraeposa, ux Gpu3nuecKkue U XUMUIEeCKHEe CBOKCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI, CBSI3aHHBIE ¢ OKcUaoM yriepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONn

38 [IpaxTuueckas pad6ora Ne 4 no teme "llomyueHue yriekuciaoro
ra3a. KauectBenHas peakius Ha kapOoHaT-MOH"

39 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUMYECKUX BEIIEeCTBaX Kak O
COEIMHEHUSX yIiIeposa

40 Kpemunii u erocoenHenust

41 [IpakTuueckas pabora Ne 5. Pemienune skciepuMeHTaNbHBIX 3324
o TeMe «BakHele HeMeTaluTbl 1 UX COCTMHEHUS)

42 KontponsHas padora Ne3 o teme «BaxkHelmye HeMeTallIbl U UX
COEIMHEHUS»

43 OOm1ast XxapaKTEPUCTHKA XUMHUYECKUX dJIEMEHTOB — METAJUIOB.

Merannudeckas CBSI3b U METaJJIndecKast KpucCTallJIN4CCKas




pemiéTka. PU3MYECKUECBONCTBAMETAIIOB

XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUIN PSIJT

44 N 1
HaMpPsDKCHUN METAIIOB
O6mume crmocoOs! mosrydeHus: MetauioB. CruraBel. Beraucienus mo
45 YpaBHEHHUSM XUMHUUYECKHX PEAKIIUH, €CIIU OJIMH U3 PEarcHTOB 1
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3ZUUMETAIIIIOB 1
47 [lemouHbIEMETAILITBI 1
48 Oxcupl U TUJIPOKCHIBI HATPUSI U Kaust 1
49 [lemouyHO3eMeNbHBIC METAILIBI — KaJIbLHK M MarHui 1
50 Baxuelnnecoe IMHEHUAKAIbIUS 1
51 O00011IeHrEe U CHCTEMATU3aALUSI3HAHU I 1
52 XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHS 1
53 [IpakTuueckas padora Ne 6 o reme "JKECTKOCTh BO/IBI U METO/IbI 1
e€ ycrpaneHus"
54 AmoMuHHI 1
55 AM@oTepHbIe CBOMCTBA OKCHUIA U TUIPOKCHAA 1
56 Keneso 1
57 Oxcuppl, rugpokcu sl u conu xenesa (1) u xenesa (111) 1
58 O0001IeHNEe U CUCTEMATH3AlIUI3HAHUI 1
59 [IpakTuueckas pabora Ne 7. PemieHune skciepuMeHTaNbHBIX 3aa4 1
1o TeMe «BakHelIlne MeTaulbl U KX COSIUHEHUS
BeruncneHus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CITU OJTUH
60 W3 PEarcHTOB JIaH B U30BITKE WU COJCPIKUT MPUMECH. 1
BrranciieHnsMaccoBONJ0IMBBIXOIANPOTYKTAPEAKITHHI
61 O0001IeHrEe ¥ cucTEMAaTH3alMs 3HaHNH «BaskHeH e MeTaIabl 1 1

UX COCANUHCHUA»




KonTponbHas padota Ne4 mo Teme «BaxHeHIne MeTalIbl U UX

62 1
COCIMHEHUS»

63 BermectBa 1 MaTepualibl B TOBCETHEBHOM JKU3HU YEIOBEKA 1
64 XHUMHYECKOE3arps3HEHUEOKPYKAIOIICHCPE b 1
65- TectoBas pabora 1
66-67 Pemenue pacuéTHpIX 3a1a4 2
68 Wroroesrii ypok. O6001IeHNE ¥ cHCTEMaTH3allusl 3HAHU I 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

8 KJIACC

Xumus. 8 kiace/I"abpuensu O.C., OctpoymoB WN.T'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«M3marenscTBO «lIpocBemienne;

Xumus 8 kimace. Xumus 8 kiace: yueonuk / O. C. I'abpuensH. — 8- u3a. npepad. — M. : [Ipoda,
—2019 1. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xunmus. 9 knacce/T"abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«UznatensctBo «IIpocBenienuey;

Xumus 9 kmace: yueonuk / O. C. IN'abpuensH. — 7-e uzn. npepad. — M. : JIpodpa — 2019 r. 319, [1]
c. ui. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

METOINYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

8 KJIACC

1. B momours mkonabHOMY yuutento. M. 1O. ['opkoBenko «Iloypounsie pazpaOoTKu MO0 XUMHH K
yuebHukaMm: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pymsutuca, ©. T
denpamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomous abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumus». [Tocobue ans
HIKOJIbHUKOB CTapLINX KiaccoB U nocrynatomux B BY3s1. JIpoda, Mocksa 2005 r.

3. B momomis abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{ns
IIKOJIBHUKOB CTapIIMX KJIAaCCOB M nocTynammux B BY 3l Teopetnueckne ocHOBBI. Bompocsl.
3anauu. Tectol. [lox penakiueii mpodeccopa P. A. JIuauna 3 — e u3ganue, UCIIPaBICHHOE.
Hpoda, Mocksa 2004 T.

4. Tabpuensu O.C. [Iporpamma kypca xumun i 8-11 kiaccoB 001eoopa3oBaTenbHBIX
yupexaenuit. — M.: Jpoda;

5. T'abpuensu O.C. Xumus: 8 kiace : yueOHHK AJisi 00IIe00pa3oBaTeIbHBIX YUpexkaeHu. — M.:
Hpoda.

6. 'abpuensn O.C. U3yuaem xumuro B 8 ki1.: nuaakruyeckue matepuainsl / O.C. ['abpuenss,
T.B. CmupHoBa. — M.: bauk mroc

7. T'abpuensn O.C., Bucko6oiinukona H.I1., SurykoBa A.B. HactonbHast KHMra y4auTes.
Xumus. 8 ki1.: Meroauueckoe mocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii 5KCIepuMeHT B IKOJIE. 8 Kiacc.



— M.: Jlpoda

9. MunucrepctBo obpazoBanus Poccuiickoit @enepannu. [Iporpammsl ams
0011e00pa3oBaTeNIbHBIX YUpeKaeHud. Xumus 8 — 11 kaccel. -3-¢ u3gaHue, CTepeoTHITHOE -
Mockaa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. K YMK O. C. I'abpuensina Jlabupunrt. py. 3narenscTBo
"Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA FOCYIapPCTBEHHOTO CTaHAAapTa 00111ero 00pa3oBaHus O XUMHUH
(Hactp 1. OcHOBHOE 00111e€ 00pa30BaHKE) I OCHOBHOM 00111€00pa30BaTEIbHON IIIKOJIBI B
COOTBETCTBUHU C CYILIECTBYIOIIECH KOHLEMIHUEH XUMUYECKOT0 00pa30BaHusl.

12. Xumust: 8 kmacc: KOHTPOJIBHBIC U IPOBEPOUHBIE paboThI K yueObnuky O.C. ['abpuensna
«Xumus. 8 knacey / O.C. IN'abpuensn, [1.H. bepeskun, A.A. YirakoBa u ap. — M. : [Ipoda;
13. Xumus 8 xknace. Xumus 8 kinacc: yaeonuk / O. C. I'abpuensia. — 8-e uzf. npepad. — M. :
Hpoda, — 2019 1. 287 c. [1] c. : un. - (Poccuiickuii yaeOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBouHoe nocodue. ABTop — coctaButens A. E.
Haconosa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.

9 KJIACC

1. B momouip mkonabHOMY yuutento. M. FO. ['opkoBenko «lloypounsie pazpaOoTKu 0 XMMHU K
yuebHukaMm: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'.
denpamanay» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomous abutypuenty. O. C. I'abpuensy, 1. I'. OctpoymoB «Xumus». [locobue ans
MIKOJBHUKOB CTAPIINX KiaccoB u nmocrymatonux B BY3s1. poda, Mocksa 2005 r.

3. B nomomis abutypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». J{is
HIKOJIbHUKOB CTapIIuX KjaccoB U nocrynatonux B BY3s1. Teopetnueckre ocHoBbI. Bonpocs!.
3anaun. Tectol. [lox penakiueii npodeccopa P. A. JIuauna 3 — e u3ganue, UCIIPaBICHHOE.
Hpoda, Mocksa 2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumuu Juist 8-11 kinaccoB 0611e00pazoBaTeIbHbIX
yupexenuit. — M.: [poda;

5. Xumus 9 knacc: yuebnuk / O. C. 'aGpuensin. — 7-e u3n. npepad. — M. : Ilpoda — 2019 r. 319,
[1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensu O.C. M3yyaem xumuto B 9 ki1.: nuaaktuueckue matepuaist / O.C. 'abpuenss,
T.B. CmupnoBa. — M.: bauk mitoc

7. I'abpuensu O.C., BuckoOoitnukosa H.II., SurykoBa A.B. HactonbHast KHUTa yunTesns.
Xumus. 9 ki1.: Meroauueckoe nocodue. — M.: JIpocda;

8. 'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii sKkCriepyMeHT B IIKoJIe. 9 Kiacc.
— M.: pocda

9. MunucrepctBo obpazoBanusi Poccuiickoit @enepanuu. [IporpamMmmer mis
00111e00pa30BaTeNbHBIX YUpexaeHUH. Xumus 8 — 11 kacchl. -3-e u3iaHue, CTEpEOTHITHOE -
Mockaa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. T'abpuensna Jlabupunt. py. M3natensctBo
"Bako" 2016 .

11. ®enepanbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHapTa 00Iero 0opa3oBaHus MO XUMHUH
(Hactp 1. OcHOBHOE 00111e€ 00pa30BaHKe) A OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI B
COOTBETCTBUU C CYIIECTBYIOLIEH KOHIIEMINENH XUMUYECKOT0 00pa30BaHusl.

12. Xumus: 9 knacc: KOHTPOJIbHBIE U TpoBepoUHbIe padoThl K yueOHuky O.C. 'abpuensina
«Xumus. 9 xkmacey / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Yimakosa u ap. — M. : lIpoda;

13. Xumus 9 xnacc: yaeOnuk / O. C. I'abpuensH. — 7-¢ u3z. npepad. — M. : lpoda — 2019 1. 319,



[1] c. un. (Poccuiickuit yueoHuk) ISBN 978-5-358-21507-8
14. Xumus B Tabnuuax 8 — 11 kiacesl. CripaBouHoe nocodue. ABrop — cocraButens A. E.
Haconoga 10 — e uzganue, crepeoruntoe. Ipoda, Mocksa 2007 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit 1y yunuTenss XakMuu ¥ OUOJIOTHUN)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/
1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) TTopran Beepoccuiickoit onuMmnuaasl HIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBaTenbHblil moptai. http://www.gov.ed.ru

13) ®enepanbHblil poccuiickuii odieodpazoBarenbHblil moptai. http:// www.school.edu.ru
14) denepanpubiii mopTan «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Ioptan xomnanuu «Kupumn u Medoauit». http:// www.km.ru

16) O6pazoBarenbHbIil mopTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «IIpopkuuray. http://www.profkniga.ru

20) Uznarensckuii qom «1 ceHTsIOps». http://www.1september.ru



21) ®dectuBans negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AaTeNIbCKUi 10M «1 CeHTIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUS U HAYKH.

26) Caiir CIAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT 1t yuuTens XAMHUA ¥ OHOJIOTHH)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa v_nedelju/1-
1-0-23
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