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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusx Poccutickoit denepamnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHs] XUMUU Ha YPOBHE IeJIe N3YdeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacCHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB HX CaMOCTOSITEIBHOW Y4eOHOW  JIESITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITNXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIOMUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3zoBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ mzydeHuro. ColiepaHU€ CKIIQJbIBA€TCSI U3 CUCTEMBI
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;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TTOTYUYECHUS U3YUaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBJICUYCHUEM 3HAHUW W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHniT MHUPOBO33PEHUECKOTO XapakTepa, S3bIKa HAyKH, B MPUOOIIECHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

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

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIbHOMY TPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJTHON CpEebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJTOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIEMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEJUHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsS Macchl BELIECTB. XUMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, W3YUYEHUE U OIMMCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHHM, HAOIIOACHHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIel MOJIEeKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopoga. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W MeETaH. 3arps3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HHU 4enoBeKka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa31iaMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJIHMUYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbllu€M) (BO3MOXKHO MCIIOJIb30BAHUE BHUJIEOMATEPUATIOB), HCCIEIOBaHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEUTpaNIU3alMy, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MengeseeBa. CtpoeHne aroMoB. XHMHYECKasi CBf3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. llepuoasl u rpynmsl.
DU3NYECKUN CMBICIT MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUH, SIBISAIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COTHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHe 0 XUMHUYECKOM paBHOBecuU. DakTopBhl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HUCIOJb30BAHUEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp auccounanni. CHIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha NOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  PA3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemerauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMM, HeMeTajlaMu, Iuejouyamu). XiopoBojopoa. CossiHas KuCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pU3MYECKHUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha Cyiab(haT-HuOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kuciora, Gu3nUecKue U XUMHUYECKUE CBOWMCTBA, IMOJYUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAe, (HU3HMUECKHe U XUMUYECKHUE CBOMCTBA. AJCOpOLHIL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TEe3a TJI00ATBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3 dexT. YroyibHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TepepaboTku (OCH3MH), MX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHUs B ipupoje. O0miue npeactaBieHus 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAaHMs, OMBITHI, OTpa)karouiue (GU3MUYecKkue U XUMUYECKHUE CBOWMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YIIIMBaHUs caxapa MoJi IeUCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHWE MPU3HAKOB HMX TNPOTEKAHMs, B3aUMOJAECHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTa3a, IIOJIYYEHHE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne SKCIEPUMEHTAIBHBIX 337ad MO Teme «BaHeulne HEMETAIUIbl U X
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaminyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CrijiaBsl (CTallb, UyT'yH, JIOPATIOMUHHM, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoJe. Pu3ndeckue U XMMUYECKUE CBOMCTBA MAarHus U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. WU. MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCHIBI U conn kenesa (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaJIbIIUs, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/IA AITFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYILECTBIISIETCS YEPE3 HCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATHSA: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOECHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA [POI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIMTATEILHON JICATESIFHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, TPHHSTHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIIUXCSl.

JIMYHOCTHBIE  pE3yNbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIONTUXCS
PYKOBOJCTBOBATbCSI  CUCTEMOW  TO3MTHUBHBIX IICHHOCTHBIX OpHEHTAlUHd W
pacIIMpEeHHE OIbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
YU HAyYHOMY HACIICJUIO, TIOHUMAaHUs 3HAYCHUS XHMHWYECKOW HAyKH B IKU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(popMaiuei o
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTCUSCTBCHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMSA:

NPEJCTABICHUS O COIHMAIBHBIX HOpMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPUYECKOM ¥ JPYrUX  BHUAAX
NeSATeTLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JESTEIBHOCTH TIPH
BBITIOJTHCHWH YYE€OHBIX, IT03HABATEIBHBIX 33ja4, BBINOJHCHHH XUMHYCCKHX



AKCIIEPUMEHTOB, CO3/IJaHNU YI€OHBIX TPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIITY B TIPOIIECCE 3TON YUeOHOM IeATeTLHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TIOBEJCHWE W TOCTYNKHA CBOMX TOBAPHUIIEH C TO3WIIMM HPABCTBEHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUNA MOCTYTIKOB,;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBEI, HAIIpaBJICHHBIC Ha IMOJTYYCHUE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYIMHBIMA TEXHUUYECKHMMH CPEACTBAMU HWH(OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpEeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTA COOJNIOJIEHUs TpaBui 0€30MacHOCTH Mpu  OOpalieHUuH ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOH JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWUH 1O  XWMHH, OCO3HAHHBIM  BBIOOD
WHIUBUyaJIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBFHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH TeJIecO00pa3HOe OTHONICHHUE K IPUPOAE KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHHMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS



paBmJI 0€30MMaCHOT0 MOBEICHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyalIMsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, NI
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’Kalollel MPUPOAHON CPEeloH, AJis MOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJBbTYphl, OCO3HaHUS IJO0AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICIAIOT 3HAYMMBIC IS
(bopMHpOBaHUS MUPOBO33pEHUA O0ILIEHAYYHbIE TOHATHS (3aKOH, TEOPHSI, TPUHIUII,
runores3a, (akT, CUCTEMa, NPOLECC, 3KCIEPUMEHT U JpYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYISATHUBHBIE), KOTOpbIE OOecreunBaloT (HOPMHPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS! MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHUSIMH), UCIOJIB30BATh
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX (PaKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKLUi,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY OOBEKTAMU H3y4YEHUS,
CTPOUTH JIOTUYECKHE PACCYk ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, [10 aHAJOTUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIE TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaKlMy — IPU PelleHnH y4eOHO-TI03HABaTENIbHbIX 3314, C y4ETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:



YMEHHUE HCIIOIb30BATh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMSI, & TAKXKE B KAUe€CTBE OCHOBBI /I (HOPMHUPOBAHMSI TUTIOTE3HI IO TIPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE ONbITa IO IIAHUPOBAHUIO, OpPraHU3alMd U MPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJOB U (POPM IMPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKH OLIEHWBATh NPOTUBOPEUYMUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHHUE ONbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOW aKTUBHOTO UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaul HECIOXXHBIMU CXEMaMu, JAuarpaMMaMu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

YMEHHS 33J1aBaTh BOMPOCHI (B XO€ Ihajiora u (Mim) JUCKYyCCUM) MO CYIIECTBY
oOcyxmaeMoi TeMmbl, (POPMYIMpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHOU
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  INPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuil (00cyXaeHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OIPENCIICHHNE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOM LEJIU, YMEHUE
WCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATENIBHOCTH 1O  IOJYYEHHI0 HOBOIO  3HAHWs, €r0  HWHTEpPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koHiy oOyueHus B 8 kiacce npeaMeTHble pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHWYECKHX IOHSATHW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiIacCU(pUKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMENICHUsl, pPEeaKiuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paauyc aToma,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JO0Js BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIusi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e WCIOJH30BAaTh XHWMHUYECKYIO CHUMBOJHKY JJII COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OMpEAENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIca [lepuomnueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUS MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa XxumMuueckux osiaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO0 JIEKTPOHHBIM CJIOSM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJjeMeHTa 1o (opMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPABHJIAM MTOJIH30BAHUSI XUMUYECKOM TTOCY0M 1 JTaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuWiIaM OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBUHM C HMHCTPYKIHMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB



(BomoOpoJa U KHUCJIOpPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEACIEHHOMN
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHHIO PACTBOPOB IIENOYEH U
KHUCIJIOT C TTIOMOIIbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K xoH1y 00yueHus B 9 Kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasl PEaKIusl, XUMUYECKasi CBs3b, TEILUIOBOM 3PheKT
peakiuy, MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
MeTayuIndecKas ), KpucTaInyecKas penieTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTb XMMHUYECKOM PEAKLUHH, NPEAEIBHO IOIMYCTUMAas KOHLICHTPALHs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
IIPUMEHSATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILCHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCAWHEHUU 1o ¢dopmyrnaMm, BHI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAHWE: OINHUChIBATH W XAPAKTEPU30BATh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
pa3uyarh TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynma (b-rpymma)», manbie u OonbIMe MMEPUOABI, COOTHOCHTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX TI0



AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHUH
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesaX MayblX NMEPHOJI0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOCHHUS X aTOMOB;

KJIacCU(DHIIMPOBATh XUMHUYECKHE DJIEMCHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHYCCKUE PEaKIUU (TI0 YUCIY W COCTaBy YYACTBYIOIIMX B PEaKIIHH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME W CHENU(PHICCKHE XUMHUYCCKHC
CBOMCTBA TPOCTHIX M CIIOXHBIX BEIIECTB, IOJATBEPXKAass OIMCAHUC
puUMepaMH MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON UCCOIUAIIANA  KHUCIIOT,
IIeJI0UeH M COJICH, MTOTHBIC U COKpAIIEHHBIC YpaBHEHUS PEAKIIMi HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIONINX CYIIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHi;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XHMHYECKOTOo JjieMeHTa Mo ¢GopMmylie COSIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBCHHBIN COCTAaB Pa3TUIHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMATHU3aITNIO, BBISIBJICHNUE PUIUHHO-
CJICICTBEHHBIX CBSI3€H — JJIT M3YYCHHS] CBOWCTB BEIIECTB M XUMHUYECKUX
peakinii, €CTECTBEHHO-HAYYHBIE METO/Abl TO3HAHUS — HaOII0ICHHE,
U3MEpeHHE, MOJICIIMPOBAHUE, SKCIICPUMEHT (peabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbIe
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHUECKON 5 bubmorexa [IOK
' p https://m.edso0.ru/7f41837c
JIEATEILHOCTH YEJI0BEKA
bubnuoreka IIOK
1.2 BemiecTBa 1 XUMHYECKHE PEaKITUU 15 1 1

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

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Boznyx. Kucnopoa. ITonsitie 00 6 bubnnoreka [JOK
OKCHIaX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax u 3 bubnnoreka [JOK
COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [JOK
OCHOBaHHMSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pasneny 30

Paspnea 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubmuoreka [JOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoaunvecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/mn KoHnTpoJbHbie
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
Pa3nea 1. BemecTBo U XuMH4YecKne peakiun
11 [ToBTOpeHwue u yriydiieHne 3HaHu| 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [HOK
' peakiuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 8 1 bubnunoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 bubnnoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA- niel. Cepa u e 6 bubmorexa HOK
' TPYIHBL &P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 bubmmorexa [TOK
' pymHsL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 bubmmorexa [JOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro o pazneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6mmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubmmoreka [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpyskamomas cpeia
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnmorexa LHOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTtpoabsHubie padoTsl

[Ipenmer xumuun. Ponp XuMHUM B KU3HU YEIOBEKA.

! Tena u Bemecrsa !

2 [TonsTHE 0 METOAAX TO3HAHUS B XUMUU 1
[Ipaktuyeckas padora Ne 1 «[IpaBuia paboTsl B

3 naboparopun U IPUEMBI OOpAIICHHSI C 1
1ab0paTOpPHBIM 000PYIOBAHUEM

4 UucTsie BemecTBa u cMecu. CriocoObl pasieneHus 1
cMmecen

5 [IpakTuueckas paborta Ne 2 «Paznenenue cmeceit 1
(Ha MpUMepe OYUCTKU TOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

7 XUMHUYECKUE 3TTEMEHTHI. 3HaKU (CUMBOJIbI) 1
XUMHAYECKHX JIEMEHTOB
IIpocThle U CllOKHBIE BEIIEeCTBa
ATOMHO-MOJIEKYJIIPHOE YUEHHUE
3aKOH MOCTOSHCTBA COCTABa BEILIECTB. XUMHUECKas

10 ¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 1
3JIEMEHTOB

11 OTtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS 1
MOJIEKYJISIpHasl Macca

12 MaccoBast 10J11 XUMHUYECKOT'0 JIEMEHTA B 1

COCINHCHUHU




13

KommuectBo BemecrBa. Moub. Mousipaas Mmacca

dusndyeckue ¥ XUMUYECKHUE SIBIICHHUA. XUMHUYEeCKast

14
peaxkuus

15 [Ipu3Haky U yciaoBUs MPOTEKAHUSI XUMHUYECKHUX
peakuuii

16 3aKOH COXpAaHEHMS MACChl BEILIECTB. XUMUUECKHE
YpaBHEHHUS

17 Brruncnenus konu4yecTBa, Macchl BEIIECTBA 110
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUM

18 Krnaccudukanusa XuMHUECKUX peakiui
(coemuHeHHUsI, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA)

19 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIOIEANCT.
O06o0muieHne 1 cucTeMaTu3amys 3HaHUH

20 KonTponbnas padota Nel mo teme «BemiectBa u
XUMHUYECKUE PEAKIIUI

21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucinopon
— 3JIEMEHT U IpocToe BemecTBo. O30H
duznyeckne U XMMUYECKHE CBOICTBA KUCIOpOAa

22 (peakuuu oxkucienus, ropeaue). [lousarue o6
OKCHJIax

93 CrniocoObl ostyyeHHs KUCIOPOAa B 1a00OpaTopuu U
MpOMBIIIIEHHOCTH. [IpuMenenune kuciopoaa
TemnoBoii 3¢ (HeKT XMMUYECKOH peakInu, MOHSITHE

24 0 TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U
SHIOTEPMUUYECKHUX PEAKLUSIX

o5 Tomnuso (HedTh, yroiab U MeTaH). 3arpsisHeHHe

BO3yXa, CIIOCOOBI €0 IpeaOTBPAILLICHHUA




[TpakTuyeckas padora Ne 3 mo teme «Ilonyuenue u

26 coOupaHue KHCI0pOo/ia, U3yUYEeHUE ero CBOMCTB»

97 Bonopox — 31neMeHT U IpOCTOE BELIECTBO.
Haxoxnenue B mpupoe

08 duznyeckue 1 XMMHUYECKHE CBOICTBAa BOJOPO/IA.
[Ipumenenue Bogopoaa

29 [TonsiTHe 0 KUCTOTAX U COJIAX

30 Crioco0sI motyueHus: BOAOPOa B Taboparopuu

31 [IpakTuueckas padora Ne 4 o reme «llonyuenue u
coOupaHue BOAOPOJa, U3YUEHHUE €r0 CBOMCTBY

32 Mousipablii 00BEM razoB. 3akoH ABOrajpo
Brruncnenus o0bEMa, KOIMUecTBa BEIIECTBA ra3a

33 10 €T0 U3BECTHOMY KOJMYECTBY BEILIECTBA WU
00BEMY
Brrauciienust 00bEMOB ra30B M0 YPaBHEHHIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIICHUN
ra3oB

35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJILI

36 CocraB ocHoBaHui. [ToHssTHE 00 MHIMKATOPAX
Bopna kak pacrBoputens. HacbieHHbie U

37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101
BEIIECTBA B pacTBOpPE
[IpakTuueckas pabora Ne 5 o Teme

38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACIECHHON
MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA»

39 Konrtponsnas padora Ne2 o teme «Kucnopo.
Bonopoa. Boga»

40 Oxkcupl: cocTaB, KjIacCU(UKAIUsI, HOMEHKIIATypa




[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,

4 OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIacCUpUKAIMS,
HOMEHKJIaTypa

43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUI

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa

45 [TonyuyeHnue u XuMHUYeCKUE CBOMCTBA KUCIOT

46 Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI
MOJTYYEHUS, XUMHUYECKUE CBOMCTBA
[Ipaktuueckas paborta Ne 6. Pemenue

47 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHbBIE
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI

48 I'enetnueckas cBsI3b MEXKAY KJaccaMu
HEOPraHUYECKUX COCTUHEHUM

49 O06o0meHne 1 cucTeMaTu3alus 3HaHUK

50 KontponbHas padora Ne3 o reme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COeAMHEHUN"
[TepBbie MOMBITKY KIACCU(PUKAITUU XUMUYECKUX

51 snemeHTOB. [IoHsTHE O rpynnax cXOaHbIX
3JIEMEHTOB

59 [Tepuonnueckuii 3akoH u [leprnoanueckas cucrema
XUMHYECKUX 31eMeHTOB [l. 1. MeHaeneeBra

53 [Tepuomapl, TpynIbl, MOATPYIIITHI

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

55 anemenToB [lepuogudeckoit cuctemsr /. U.

Menneneena




XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €10

56 nosoxxeHuto B [lepuogudeckoit cucreme /1. 1. 1
Menpeneena
3nauenue [lepuoanyeckoro 3aKoHa JUIsl PA3BUTHS

o7 Hayku u npaktuku. [[. . MenaeneeB — y4€Hbli, 1
MeJaror U Tpak1aHuH

58 DIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX 1
3JIEMEHTOB

59 Honnas xuMuyeckas CBA3b 1

60 KoBasienTHas mossipHas XUMUYECKasi CBSI3b 1

61 KoBasieHTHast HeMoOJIsIpHAs XUMUYECKask CBSI3b 1

62 CrelneHb OKHUCICHUS 1

63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1

64 OKHCIUTEN U BOCCTAHOBUTEIN 1

65 KonTponbnas padota Ne4 o teme «CtpoeHue 1
aroMa. XAMHUYECKas CBI3b)

66 PesepBHrIil ypok. O000I1IEHHE U CUCTEMATU3aAIIHS 1
3HAHUH

67 PesepBubIil ypok. O0001ICHIE U CHCTEMAaTH3alU 1
3HAHUH

68 PesepBHrlIil ypok. O000IIEeHHE U CUCTEMATHU3AIIHS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoabHbie padoTsl

1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1
xuMuueckux anemeHToB 1. . Menjeneena

5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1
XMUMHUYECKHX 3JIEMEHTOB MEPBLIX TPEX MEPUOI0B

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHHYECKUX 1
BELIECTB

4 Bupl XUMU4eCKO# CBSA3M U TUIBI KPUCTATUIMYECKUX 1
peLIETOK
KonTponbnas pabora Nel no teme «IloBTopenue u

5 yriayOiieHre 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 1 1
KJ1acca»

5 Knaccudukanms XuMuueckux peakiifi mo 1
Pa3IMYHbBIM MPU3HAKAM

; [TonsATHE O CKOPOCTH XMMHYECKOM pEaKIUK. 1
[ToHsITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX PEAKIIMSIX
[TonsaTre o xuMn4yeckom paBHOBeECHH. DaKTOPHI,

8 BIIUSIOLIUE HA CKOPOCTh XUMUYECKOW peakLuu 1 1
I0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS

9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1

10 Teopust 2MEKTPOIUTUUECKOMN TUCCOLMALINN. 1
CunbHbIe U clladble AJIEKTPOIUTHI

11 HonHble ypaBHEHUS peakui 1




XUMHUYECKUE CBOUCTBA KUCJIOT U OCHOBAaHUU B

12 CBETE MPEICTABICHUH 00 JICKTPOITUTHICCKOM
JUCCOLUAIUU
XUMHYECKHE CBOMCTBA COJIEU B CBETE

13 MPECTaBICHUNA 00 3IEKTPOIUTHIECKOM
JUCCOLMAIUN

14 [TonsTre o rumpoarse coei

15 O060061eHre U cucTeMaTu3alus 3HaHUN

16 [IpakTnueckas padora Ne 1. «Pemienue
SKCIIEPUMEHTAJIbHBIX 331a4»
KonTponbnas padota No2 mo teme

17 «DIEeKTPOIUTUYECKAs TUCCOIHALINS. XUMUYECKUE
peaKiuu B pacTBOPax»

18 OOm1ast XxapaKTEpUCTHKA rAJIOTEHOB. XUMUYECKHE
CBOICTBA Ha IpUMeEpE XJI0pa

19 Xnoposogopo. ConsiHast KUCIIOTa, XUMUYECKHE
CBOMCTBA, NIOJIy4€HHUE, IPUMEHEHUE

20 [IpakTuueckas pabota Ne 2 o teme «llomydenue
COJISIHOM KMCJIOTBI, U3yYEHHE €€ CBOMCTBY

21 Brruucienust mo ypaBHEHUSIM XUMHYECKUX
peaxiuii, ecu OJJUH U3 PEareHTOB JaH B U30bITKE

22 OOmast xapakrepucTrka 31eMeHToB VIA-rpymisr
AnnotponHsie Moaudukanuu cepsl. Haxoxaenue

23 cepbl U €€ COCIMHEHUH B pupoae. XUMUUECKUE
CBONCTBA CEpBI

24 CepoBoaopon, cTpoeHue, hu3ndecKue u

XHUMHUYECKHE CBOMCTBA




25

Oxcuns cepbl. CepHast KHCTOTa, GU3HUYECKUE U
XUMHAYECKHE CBOWCTBA, TPUMCHEHHE

26

XUMUYECKUE PEaKIUH, JICKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOCO0a MOTYYCHHS CEPHOU
KHCJIOThL. XMMHUYECKOE 3arpsi3HEHHE OKPYKaroIIei
CpCAbl COCAMHCHUAMU CCPBL

27

28

Brruncnenmne MaccoBoii 1071 BbIX0/1a MPOAYKTa
peakiuu
OO1as xapakTepucTUKa 3J1eMeHTOB V A-TpYIIIbL.

A30T, pacpocTpaHeHue B Ipupojie, pu3ndeckue u
XUMHUYECKHE CBOICTBA

29

AmMHEaK, ero Gu3N4ecKrue 1 XMMUYECKHe CBOWCTBA,
IIOJIy4YE€HUE U IPUMEHEHHE

30

31

[IpaxTuueckas padora Ne 3 o reme «llonyuenue
aMMHaKa, U3yuyeHue ero CBONCTB»

A3OTHAas KUCIOTa, €€ (U3NUeCKue U XUMUIECKUE
CBOMCTBA

32

Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS B
KauyecTBE MUHEPAIbHBIX YA00peHn. XuMU4ecKoe
3arpsAA3HEHUE OKPYXKAIOLIEH CPebl COCTUHEHUAMU
aszora

33

dochop. Oxeun pocdopa (V) u pochopuas
KHCJIOTAa, (1)I/IBI/I‘I€CKI/IC U XUMHWYCCKHUC CBOI\/JICTBa,
MOJTy4eHue

34

Wcnonbs3oBanue ¢pocdaTtoB B KauecTBe
MUHEpaJIbHBIX yI00OpeHuil. 3arps3HeHne
MIPUPOAHOM cpefbl hochaTamu




35

VYriepo, pacpocTpaHeHHe B IIPUPO/IC,
¢du3nvecKre 1 XUMHUYECKHE CBOMCTBA

36

37

Oxcunpl yriaepoaa, ux (pu3nyecKkue 1 XuMUIeCcKue
CBOWCTBA. DKOJIOTHUYECKUE MTPOOIIEMBI, CBSI3aHHBIE C
okcuzoMm yriepona (1V)

VronpHas KUCI0Ta U €€ COIn

38

[Tpaktuyeckas padora Ne 4 o teme "llomydenue
yriekucioro raza. KagectBennas peakuus Ha
KapOoHaT-MOH"

39

40

HepBOHa‘{aJIBHBIG IIOHATHS 00 OpTraHN4YCCKUX
BCIICCTBAX KAaK O COCAMHCHUAX YIJICpoaa

Kpemuuii u ero coeguHeHus

41

[IpaxTnueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BaxkHenmmue
HEMETAJJIbI U UX COSTUHECHUI

42

43

44

Kontponbnas padota Ne3 no reme «Baxkueiime
HEMCETAJJIBI U UX COCOAUHCHU S

OO11ast XxapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB —
MeTaJuloB. MeTayuinueckas CBA3b U METa/UIMYeCcKas
KpUCTaJUIM4ecKas pemérka. Gusnyeckne cBONCTBa
METAJJIOB

XUMHYECKHE CBOMCTBA METAJIOB.
DNEeKTPOXUMHUYECKUH Psi/l HAPSYKEHU METaJIOB

45

OO6mwme crmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
Brruncnenuns mo YpPaBHCHUAM XUMHNYCCKUX
peaxIuii, ey OJJUH U3 PEareHTOB COJACPIKUT
IpUMeECH

46

IlonsTue o KOppO31H MCTAJIJIOB




47 [Ilenounble MeTAIUTBI 1

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU 1

49 [IlenoyHO3eMENIbHBIC METAIIBI — KAIBIMN U MarHui 1

50 Baxkueiinne coeIMHEHUS KaJIbIIHs 1

51 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHUH 1

52 JXKe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

53 [IpakTrueckas padota Ne 6 mo Teme "XKécTkocTh 1
BOJIbI U METOABI €€ yCTpaHeHUs"

54 AmnroMunuii

55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHAA

56 XKeneszo

57 Oxcupl, TuIpOKCUIBI U cosn xkene3a (1) u sxenesa 1
Un)

58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
[IpakTnueckas pabora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHenmmue 1
METAJIBI U UX COETUHEHHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

60 peaxiuii, eciu OJJUH U3 PEareHToB JaH B U30bITKE 1
WJIY COJIEPKUT NPUMECH. BrIunciaeHuss MaccoBOi
JIOJTY BBIXO0J1a TIPOAYKTA PEAKITUN

61 O0001IeHrE U CUCTEMATH3AIMs 3SHAHUH 1

62 KonTponbnas padora Ne4 no teme «Baxueiiue 1
METAJIBI U UX COETUHEHHUS

63 BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN YKU3HU 1
yeaoBeKa

64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIb 1




65 Poitb XUMUM B pelICHHH YKOJIOTHYECKUX MPOOIEM 1

66 Pe3ep1iHLH71 ypok. O0001IeHne U chCTeMaTH3aIus 1
3HAHUI

67 PGSGp]iHLII\/'I ypok. O0001IeHne U cCHCTeMaTH3aIus 1
3HAHUH

68 PesevaHLH?I ypok. O6001IeHE U CUCTEMAaTU3ALUS 1
3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

8 Kiacc

1. 'abpuensu O. C. Xumusa. Meronuueckoe rnocodue st 8 kiacca yuedHoe
nocobue a1t ooieodpazoBarenbubix opranuzanuit/O. C. 'abpuensy, U. B.
Akcénos, U. I'. Octpoymos. - M.: IIpocsemienue, 2019

2. T'abpuensu O. C. Xumus. COOpHUK 3a/1a4 U yIpaKHEHUH. § Kiacc:
ydyeObHoe mocobue st 001eoopaszoBarenbHbIX opranuzanuit/O. C. I'abpuensH,
. B. Tpury6uak - M. : [Ipocsemenue, 2020

9 knacc

1. 'abpuensu O. C. Xumusa. Meronuueckoe mocodue st 9 kiacca yueGHoe
nocobue ajisa obmeo0pazoBaTenbHbiX opranuzanuit/O. C. 'abpuensu, U. B.
Akcénos, U. I'. Octpoymos. - M.: IIpocsemienue, 2021

2. T'abpuensu O. C. Xumusa. COOpHHUK 3a/1a4 U yIpaxHEHUH. 9 kiacc:

yaeOHoe mocobue st 0omeoopazoBaTenbHbx opraau3aiuii/O. C. ['abpuensH,



. B. Tpuryouak - M. : [Ipocsenienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. www. resh.edu.ru/subject/29/

2. www.lesson.academy-content.myschool.edu.ru

3. www.hemi.wallst.ru oopa3zoBaTeIIbHBII CaUT JJIS IIKOJLHUKOB « X MU

4. www.alhimikov.net o6pazoBaTenbHBIN CAUT IS ITKOJIEHUKOB

5. www.chem.msu.su siiekTpoHHast OMOJIMOTEKA 0 XUMHUH



