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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 0O0OmIero o00pa3oBaHUS
COCTaBJeHa Ha OCHOBE TpeOOBaHMI K pe3ylbraTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO 00111eT0 00pa3oBaHus, MPEACTABICHHbIX
B OI'OC OOO, a Takxke Ha OCHOBE (QenepaibHON pabdoyeil MmporpamMmbl
BOCITUTAHUS U C YIETOM KOHIICIIIIMY MPETIOIaBaHmsl yaeOHOTO TIpenMeTa « XuMUs
B 00pa3oBaTeIbHbIX opraHusanusax Poccutickoit deaeparumu.

[Iporpamma 1o XuMuM Oa€T TPECTABICHUE O MENsAX, OOIIed cTpareruu
oOy4yeHHs, BOCHHUTAHUS W Pa3BUTHSA OOYy4YaIOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMeTa, YCTaHABJIMBAET 00s13aTeIbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPpUBAET PACHPENCIICHHE €ro Mo KijaccaM M CTPYKTYpUPOBaHHUE IO
pa3nenaM M TeMaM MPOrpaMMbl MO XUMHH, ONPEACISET KOIUYECTBEHHBIE H
Ka4E€CTBEHHBIE XapaKTEePUCTUKHU COJIEpKaHUs, PEKOMEHYEMYIO
MOCTEAOBATEIbHOCTh  M3YYEHUS] XUMHUU C€ Y4YETOM  MEXKMOPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKU y4eOHOro  TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH  O0OydYarolmuxcsi, OMNpeneseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yIbraTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHUM K
pe3ysibTaTaM 00y4YeHUsI XMMUW Ha YPOBHE 1I€JIeH M3ydeHUs TIpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIBLHON JESATEILHOCTU OOYYarolerocsi Mo OCBOCHUIO
y4e0HOTO COJIEPIKAHMUSI.

3HaHWE XHMHH CIY)KUT OCHOBOM it (DOPMHUPOBAHUS MHUPOBO33PECHUS
0Oy4aroIerocsi, €ro MpeacTaBICHU O MaTepUaIbLHOM €IUHCTBE MUPA, BAKHYIO
pOJib UTparOT (POpMHUpPYEMbIE XHUMHEH TMPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPIUU U 00 DBOJIIOIMU BEUIECTB B MPUPOAE, O MYTAX PEIICHUS TTI0OATBHBIX
mpoOJieM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
TIUIIEBOM M DKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPaHEHUS.

N3yuyenune xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM i1 CaMOpa3BUTUA U
dbopMupoBaHUs KYJIBTYPbl TUYHOCTH, €€ 00111l 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4aromuxcsi, HaBBIKOB HX CAaMOCTOSATEIBHOW y4eOHON  JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIEN0BAaTEIbCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHAIBHON AESTEIBHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3[JIsA/1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISAETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJaIONuXCs;



CrocoOCTBYyeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO--
HAy4YHBIM 3HAHUSM, K MPUPOJAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
oOpa3oBaHue 00yJarOIIUXCS.

JlaHHBIC HampaBIeHUS B OOyYEHHU XMMHUHU OOCCIIEUHBAIOTCSA CHEIU(PUKOM
CollepKaHUg  y4eOHOTO  MpeaMeTa, KOTOpPBIM  SBIAETCS  IEJaroru4ecku
aJaNTHPOBAHHBIM OTpaXEHUEM 0a30BOM HAYKW XMMHUU Ha ONPENCIEHHOM 3Tarle e€
pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOIIMMHCS CHCTEMBI IMEPBOHAYATIBHBIX TOHSATUM XUMHU, OCHOB
HEOPraHWYEeCKOM XUMHMM UM  HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX IOHSATHUU
OpraHuYeCKOW XUMUHU.

CrpykTypa coliepxaHus MporpaMMbl MO XMMHHM C(OpMHUpOBaHA Ha OCHOBE
CUCTEMHOT0 moaxofa K e€ m3yueHuro. ColepiaHHUE CKIIAJIBIBACTCSI M3 CUCTEMBI
MIOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakiuu. O0€e OSTH CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEILHOTO PAa3BUTHUS 3HAHUM HAa OCHOBE T€OPETHUECKUX IMPEIACTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuognueckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYE€HUS O CTPOCHUH aTOMA U XUMUYECKOU CBA3U;

— TpeACTaBICHUNM 00 DJIEKTPOJUTUUECKOM JHUCCOLMAIlMK BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OTHOTO
YPOBHS K APYTrOMY, BBITIOJHSA (DYHKIIUU OOBSICHEHUS W IMPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEU MPAKTUYECKOTO MTPUMEHEHHS U TTOJTYUYECHUST N3y4aeMbIX
BEILICCTB.

OcBoeHue mporpaMMbl IO XHMHH CIOCOOCTBYeT  (HDOPMHUPOBAHUIO
MPEACTABIEHUS] O XUMHYECKOM COCTABIISIIOLIEH HAyYHOM KAPTHHBI MHUPA B JIOTUKE
€€ CHCTEMHOM MPUPOAbI, IIEHHOCTHOIO OTHOIICHUA K HAYy4YHOMY 3HAHUIO U
METOJaM II03HAaHWsI B Hayke. M3ydeHHe XUMUU TPOUCXOIUT C MNPUBJICUCHUEM
3HAHUW U3 paHee HW3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyKalomUuil MUY,
«buonorus. 5—7 xinacce» u «Dusunka. 7 Kiacey.

[Ipy w3yyeHUH XUMUU TPOUCXOAUT (GOPMHUPOBAHUE 3HAHWUUA OCHOB
XUMHUYECKOW HAayKd KaK OOJIaCTM COBPEMEHHOIO €CTECTBO3HAHMUSI, MPAKTUYECKON
JESITEIbHOCTH 4YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaua y4eOHOro mpeAMeTa COCTOMT B (DOPMHPOBAHMM CHCTEMBI XMMHUYECKHX
3HAHUN — BaXHEUTTNX (HaKTOB, TIOHSTHI, 3aKOHOB W TEOPETUYECKUX TOJIOKEHUH,
JOCTYITHBIX  00OOIIEHUH MHUPOBO33PEHUYCCKOTO XapakTepa, s3bIKa HAyKd, B



OpUOOIIEHUH K HAayuyHbIM METOAAM TO3HAHWS TpPU H3YYCHUH BEIIECTB U
XUMHUYECKHX peakiuii, B GOPMUPOBAHUHN M PA3BUTHUU MMO3HABATEIBHBIX YMEHUN U
UX T[PUMEHEHHMH B YYEOHO-IIO3HABATEIBHOM M y4eOHO-HCCIIEN0BATENbCKON
NeSATETbHOCTH, OCBOCHUHM TMpaBUJl O€30MaCHOrO OOpallleHHus C BelEeCTBAMHU B
MOBCEAHEBHOM >KU3HMU.

[Tpu u3yyeHNMN XUMUU HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs Ba)KHOE
3HAYEHUE NPUOOPEN TAaKHUE LI, KaK:

— (dopMupoBaHHE WHTEIUICKTyalbHO pa3BUTOW JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO0, COTPYIHHYECTBY, CAMOCTOSTEIIbHOMY NPHHITHIO PpELICHUH,
COCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSM KU3HU;

—  HamnpaBJIEHHOCTh OOy4YEeHHs] HA CHUCTEMarH4yecKoe MpUHOOLIEeHUE
o0OyYaromuxcsi K CaMOCTOSTEIbHOM IM03HABATEIBHON JEATEIbHOCTH, HAayYHBIM
MEeTO/aM TO3HaHUS, (HOPMUPYIONIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUi, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOITUMHUCS
OIbITa Pa3HOOOPa3HON NEATEIbHOCTH, MO3HAHUSA U CAMOINO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHLNI), MMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE [
pPa3IMYHBIX BUJOB JIESTEIBHOCTH;

— (¢dopmupoBanue oO0mel (QYHKIMOHATBLHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHATH M OICHUBATH SIBJICHUS
OKpY>KarolIero MHpa, UCIHOJIb3YyS 3HAHUS W OINBIT, MOJYyYEHHbIE MPU U3YYECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHHH Npo0JeM B TOBCEAHEBHOW KWU3HU U
TPYAOBOU JI€SITEIbHOCTH;

— ¢opMmHpoBaHHME y OOyYaloIIUXCS TYMAaHUCTUYECKHX OTHOILIEHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH SKOJIOTHMYECKHU
1enecooOpa3Horo MoBeIeHUsT B ObITY W TPYJOBOM JEATEIBHOCTH B IEJAX
COXPAHEHMSI CBOETO 310POBBS U OKPYKAOLIEH PUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOILEUENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQWMISl U HANpaBICHHOCTH JajlbHEHUIIEro
oOy4JeHMUs.

OOmiee 4YuCIO YacoB, OTBEACHHBIX JJIs HM3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYYEHUA

8 KUIIACC

[lepBoHaYabHBbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Poiab XuMUM B KU3HMU 4YeJlOBEKa. XUMHS B CUCTEME HAYK.
Tema u BemecTBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATpErarHoe COCTOSHHE
BeniecTB. [loHsATHE O MeTOnax MO3HAaHWSA B XMMHU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHHsi CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U cloXKHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUECHHUE.

Xumndeckas popmysna. BareHTHOCTh aTOMOB XUMHUYECKUX IIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aToMHasg macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0Jisi XUMHUYECKOTO JIEMEHTa B COCIMHEHUMU.

KonmuuectBo BemectBa. Monb. MossipHas Macca. B3auMocCBsi3b KOJTUYECTBA,
Macchl W YHCIAa CTPYKTYpHBIX €IWHUI] BemecTBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHCHHM.

du3nyecKre U XUMUYCCKHAE SBICHUS. XUMHUYECKas peakius 1 e¢ MpU3HaKH.
3aKoH COXpaHEHHUsI MAacChl BEIIECTB. XuUMHUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEaKInii (COeIMHEHNUS, Pa3I0KEHUs, 3aMEeIIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/IOH, MpaBUiiaMu pabOThl B JIAOOPATOPUU U
npuémMamMu o0paileHus ¢ J1abopaTopHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHMCAHHE
bu3MYeCKUX CBOMCTB 0OO0Opa3lloB HEOPraHMYECKUWX BEIIECTB, HAOIIOACHHE
busnueckux (MJIaBIeHUE BOCKA, TasHHWE JbJa, PAacCTUpPAHUE caxapa B CTYIIKE,
KATICHUE W KOHJICHCAIMsI BOJbI) M XMUMHUYCCKUX (TOpPEHHWE CBEYH, MPOKATMBAHHEC
MEIHOW MPOBOJIOKH, B3aUMOACHCTBUE MeNa ¢ KUCIOTOM) SIBICHUI, HaOMIOIeHUE U
OMHMCaHWE TPHU3HAKOB IMPOTEKAHHWS XMUMHUYECKUX pEeakiuii (pasiokeHHe caxapa,
B3aMMOJICWCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pazokKeHHE THMIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMojieHCTBHE Keme3a ¢ pactBopoM conu menu (1),
U3y4YeHHE CIOCOOOB pa3elieHHus] CMECEei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILIALNS, XpoMarorpadus, MPOBEACHUE OYUCTKHA TTOBAPECHHOMN
conu, HaONIOMEHWEe W ONMUCAaHWE  PE3ylIbTaTOB  MPOBEJACHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHME MOZENeH MOJIEKY
(LIIapOCTEPIKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT U mpocroe
BeniecTBo. HaxokneHue Kuciopona B MpUpone, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu Topenwus). Oxcumwl. Ilpumenenue xkucnopoma. CrocoOsI



MOJIyYEHHUsI KHUCJIOpoJa B Jiaboparopud H OpOMbIIIIEHHOCTH. KpyroBopor
Kucaopoza B npupoae. O30H — aIoTpornHast MOAU(UKALINS KHCIOPO/Ia.

TermoBoit 3PPeKT XUMHUYECKOW pEeaKuu, TEPMOXMMHUYECKHE YpaBHEHHUS,
DK30- M JHAOTEPMUYECKHE peaKUuH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/yXa, YyCUJIEHHE MTapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — asnmemeHT M mpocroe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupone, ¢GUINUECKUE W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacy€Tel M0 XUMUUECKUM YPABHEHUSM.

dusnyeckue cBoWcTBa BOoAbl. Boma kak pactBopuTenb. PacTBOpBHI.
HacepileHHble ¥ HEHACBINIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1015 BemecTBa B pacTBOpe. XMMHUECKHE CBOMCTBA BOAbL. OCHOBAHUS.
Ponib pacTBOpPOB B MpHUpPOJIE U B KU3HU 4YeJI0oBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa v OUUCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neoprannueckux coeauHeHuid. Oxcunbl. Knaccuduxanus
OKCHJIOB:  colieoOpasyromiue (OCHOBHbBIE, KHCJIOTHbIE, aM(OTepHbIE) H
HeconeoOpasyromue. HomeHkiarypa okxcuaoB. Dusmdyeckue H XUMHYECKHE
CBOMCTBAa OKCUIOB. [lonydueHne okcuaos.

OcHoBanusi. Knaccudukanus ocCHOBaHHMM: IIETOYM U  HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBanuii. dusnueckne M XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lomyyeHrne OCHOBaHUM.

Kucnotsl. Knaccudukanus xuciaor. Homenknarypa kucior. @usndeckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHocTn MetaimnoB H. H. bekerosa.
[TonydyeHune KUCIoT.

Comu. Homenknarypa coneii. @U3NUECKHE U XMMHUUYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eHeTnyecKas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCAUHECHUM.

Xumuueckuit IKCnepumenn:

Ka4ECTBEHHOE ONPEEIICHUE COAEPKaHUsI KUCIOPOAa B BO3yXE, MOITYYEHHUE,
coOupaHue, pacrno3HaBaHWE U W3YYEHUE CBOWCTB KHCIIOPOAA, HAOIIOACHHE
B3aUMOJICMCTBUSI BEHIECTB C KHUCJIOPOAOM U YCIIOBUSL BO3HUKHOBEHHS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C O00pa3laMH OKCHIIOB U
OMKMCAaHUE WX CBOMCTB, MOJy4YeHWE, COOWMpaHUE, PACIO3HABAHWE U W3YUYCHHE
CBOICTB BOJOpoJia (ropeHue), B3auMonencTBre Boaopoaa ¢ okcuaom menu (1)
(BO3MOKHO MCIOJIB30BaHUE BHUAEOMATEpUATIOB), HAOMIONEHHE OOpa3l0B BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHUE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOJBI C METAJJIAMHU
(HaTpyieM ¥ KajgblieM) (BO3MOXKHO  MCIIOJIb30BaHHE BHJCOMATEPHAJIOB),



UCCIIeZIOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOIOIeHNEe U3MEHEHUS! OKPACKH MHAWKATOPOB B PacTBOpaxX KHUCIOT U IIEIOUEH,
U3ydyeHHe B3auMonaeurcTBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KHCJIOT C METajulaMHu, peaklUWil HEUTpaln3aluH, IOIYyYEHHE HEPaCTBOPUMBIX
OCHOBaHHUI, BBITECHEHUE OJHOTO METajla IPYTUM W3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «Baxuenmme KinacCel HEOPTraHWYECKHUX
COCTMHEHUI.

HMepuonuveckuin 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
yiementoB JI. WU. MengeneeBa. Ctpoenme aroMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

[lepBble TOMBITKM KJIACCHU(PHUKAIUK XUMUYECKHX 3JeMeHTOB. lloHsTHE O
rpynnax CXOAHBIX D3JEMEHTOB (ILIEJOYHbIE M IIEJIOYHO3EMENbHBIE METAJLIBL,
raJlore€Hbl, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT aM(OTEPHbIE OKCUABI
U TUAPOKCUJIBI.

[lepnonnueckuii 3akoH. llepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas u nimuHHornepuoanas hopmel [lepuonnueckoi
cucteMmbl xumudeckux anemeHtoB /. M. Menneneesa. llepuonsl m rpynisl.
PU3NYECKUM CMBICII ITIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPHUOA U IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aToMHbIX siAep. M3otonel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JOYEeK aToMOB MepBbiX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero noJjioxkeHuro B [lepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH MW3MEHEHHMsI pajuyca aroMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u lleproguyueckoil CHCTEMBI XUMHAYECKUX
DIIEMEHTOB ISl pa3BUTUsA Hayku W npaktuku. JI. V. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (moisipHass M HENOJSpHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponiecchl OKUCIIEHNS U BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3yuyeHue OO0pa3lOoB BEUIECTB METAIJIOB U HEMETAJJIOB, B3aHUMOJACHCTBHE
TMAPOKCHIA IMHKA C pacTBOpPaMHM KHCJIOT M IIEJNOYEH, MPOBEIAEHUE OIBITOB,
WUTKOCTPUPYIOLIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakuuy pa3aoKEHUs, COeIUHEHHUS).

Mescnpeomemmnule ceazu

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMpPU HM3YyYEHUUM XHMHHM B 8 Kiacce
OCYUIECTBIISIETCA 4Yepe3 MCMOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX



MOHATUHN, TaK U MOHATUH, SABISIOIIMXCS CUCTEMHBIMU I OTIACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO [IUKJIA.

OO1ue ecTeCTBeHHO-HAayuHbIe MOHSTHS: HAaydHBIA (akKT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCU(PUKalusg, MNepUOAUYHOCTh, HaAONIIOICHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aroMm, D3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOIbI, PAJMOAKTUBHOCTD, MOJICKYJA, 3JEKTPUYECKUN 3apsiji, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSITHME BEIEeCTBa, ra3, (U3HUYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOJIbI, OJE3HBIC
HCKOTIa€MBbIE, TOIIJIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKuus

[lepnonnueckunii 3akoH. llepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneera. CrtpoeHue aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHWHU CBOMCTB
XAMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUONIOB, KalHs, KaIbLUUS W HX
COCAMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMeHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemIeCTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIMYECKON PEMIETKH U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaiuss 1 HOMEHKIIaTypa HEOPTraHWYECKHX BEIIECTB. XUMUYECKHE
CBOWCTBAa BEIIECTB, OTHOCSIIMXCS K pPAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccuduxaius XuMHUYEeCKUX PEeaKIUid MO pa3IMuHbIM Npu3HaKaMm (10 YUCITY
M COCTaBy YyYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIoBOMYy 3d(deKTy, 1o
W3MEHECHHIO CTETICHEW OKUCIIEHUS XMMHYECKUX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aropa). JK30- U SHJOTEPMHUUECKUE PEaKIMH, TEPMOXUMUUECKUE
YpaBHEHHS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. lloHsTe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakmusaX. [IoHATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusax. [lonarue o karammse. [loHsTue 0 xumuyeckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XWMHUYECKOW PEAKIMM U TIOJOKEHHE XHUMHUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIUM,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHH. CocraBneHne  ypaBHEHUH

OKHUCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJBb30BaAHUECM METOAA
SJICKTPOHHOIO OajaHca.



Teopus 21MEKTPOIUTUUECKON JUCCOUUALNNA. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Karnonsl, aHnOHbl. MexaHu3M AMCCOLMALMKA BEUIECTB C PA3JIMYHBIMUA BUIAMU
xumMudeckoi cBs3u. Crenenp qucconuanui. CUabHbIE U CIa0bIe AIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. YCIOBUSI MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHHsS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHM W COJEHd B CBET€ NPENCTaBICHUNA 00 3IEKTPOIUTUYECKOU
nucconnanvu. KauecTBeHHbIe peakny Ha HOHBL. [loHsATHE O TMApPOIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPHUCTAJUIMYECKHX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M anmasza), CIOKHBIX BELIECTB
(xopuaa Hatpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUH
OT BO3JECUCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPOIMPOBOAHOCTH
pacTBOpOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, IIEJIOYEeH U  COJIEU
(BOBMOXKHO ~ HCIIOJIb30BAaHUE  BHUJEO  Mare€pHalioB), IPOBEACHUE  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKK  NPOTEKAHMs]  peakuuid HOHHOro  oOMeHa
(oOpazoBanue oOcajka, BbIJCICHUE Traza, oOpa3oBaHUE BObI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakUuu pas3yIoKEHUsl, COCAUHEHUS), PacllO3HaBaHUE HEOPraHWYEeCKUX
BELIECTB C IIOMOLIBIO KAuEeCTBEHHBIX PEAaKUMil HAa HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeIMHEHHUS

OOmast xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHMSI aTOMOB,
XapakTepHble CTeNneHu okucieHus. CTpoeHrne U (U3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJioreHoB. XWMHYECKHME CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOAEICTBUE C MeTallaMH, HEMeTajUlaMH, IejaoyaMu). XJIOPOBOAOPO/IL.
ConsiHasg KuciaoTa, XUMUYECKHE CBOMCTBA, MOJYyYEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJIOPOBOZOPOAA HAa OpPraHU3M 4YelloBeKa. BakHelnme XJopuibl M HX
HaxO0XJECHUE B IPUPOJIE.

O6mast xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aToOMOB, XapakTepHble cTeneHu okucieHus. CTtpoeHune M (U3HUECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJINIOTPONHBIE MOIU(DUKAIIMU KUCIOPOJA
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PUIUUECKUE U
XUMUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, (QuU3MUEeCKHMe U XHUMHYECKHE CBOMCTBa (oOmIume Kak
NpelCTaBUTeNsl Kjacca KHCIOT MW crnenuduueckue). XUMUYECKHE peaKIuu,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOC00a MOMY4YeHHsSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs! PEAKLMs Ha
cynbdar-uon. HaxoxaeHue cepbl m €€ COCIUHEHHA B TPHUPOAE. XUMHUUYECKOE



3arpsi3HEHHE OKPYXKAIOIIEW Cpenbl COCIWHEHUSAMH Cepbl (KUCIOTHBIE OXK[IU,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTEIEHU OKHUCIEHHUS. A30T, paCIpOCTpaHEHUE B MPHUPO/IE,
busnueckre U xuMudeckue cBoiicTBa. KpyroBopor a3ora B npupoje. AMMHUAK, €To
dusznyeckne U XUMHUIECKUE CBOMCTBA, MOyueHue U nmpuMenenue. Conu aMMOHUS,
uX (pU3NYECKUEe U XMMHUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOolydeHue, (pu3nyeckrue M XMMHUYECKHUE
cBoiicTBa (OOlIME KakK TMPEACTaBUTENs Kjacca KHUCIOT W cheuuduueckue).
Hcnonp30BaHME HUTPATOB W COJIEH AaMMOHHS B KA4eCTBE MHUHEPAJIbHBIX
yaoOpeHuii. XUMHUYECKOE 3arpsi3HEHUE OKPYKaroLeh cpebl COEUMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAM, 3arpsi3HEHUWE BO3/AyXa, MOYBBI U BOAoEMOB). Docdop,
aJyoTpornHele Mogudukanuu (ocdopa, Puznyeckne U XUMHUYECKHUE CBONCTBA.
Oxcun docdhopa (V) u dochopHas kucimora, (GU3HISCKHE U XHUMHUUYCCKHUE
CBOiiCTBa, mnonyudeHue. Hcmonb3zoBanue (ocparoB B KaueCTBE MHUHEPAIbHBIX
yI0OpEeHMUIA.

OOmas xapakrepuctuka 3meMeHTOB [V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS
arTOMOB,  XapaKTEpHble  CTENEHU  OKHUCIEHUs.  YIIEpond,  aJJIOTPOIIHbIE
MoauUKaluK, paclHpoCTpaHeHWe B Mpupoae, ¢GU3NYECKUe U XUMHUYECKHE
cBoicTBa. Ancopbuusi. Kpyroopot ymiepona B npupoae. Okcuabl ymiepoaa, ux
bu3nueckue M XUMHYECKUE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJyYeHUE M TMPUMEHEHHE. DKOJIOTUYECKHE MPOOJEeMBbl, CBA3aHHBIE C OKCHUIAOM
yrmiepona (IV), runoresa mio0aabHOTO MOTEIUICHHS KJIUMMaTa, MApHUKOBBIN d(PQEKT.
VYronbHas kuciaora M €€ conM, MX (U3NYECKHEe M XUMHUYECKHE CBOICTBa,
nojiyueHne W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM
XO35IUCTBE.

[TepBoHauagbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriieposa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, NNIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHHMKH YITIEBOJOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEDTh),
MPOIYKTHI MX TMepepadoTku (O€H3WH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoJax — U uxX
poaM B KU3HM 4YelloBeKka. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETMHEHUM.

KpemHuuii, ero Qusnyeckue M XUMHUYECKHE CBOMCTBA, IMOJNy4YCHHE H
npumenenue. CoenuHeHHs KpeMmHus B mpupoae. OOmume mnpeacTraBieHus 00
okcuae kpemuus (IV) u kpemHueBoil kuciore. CUIMKaThl, X UCIOIb30BAHUE B
ObITY, B MPOMBIIINIEHHOCTH. BakHelIne CTpOUTENbHBIE MaTepuaibl: KepaMHuKa,



CTEKJIO0, IIeMEeHT, OeToH, xene300eToH. [Ipobmempl 6e30macHOr0 MCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-MOHBI U HAONIOEHUE MTPU3HAKOB
UX TPOTEKAaHUsA, ONBITHI, OTpa)karolue (PU3NYECKHe M XHMHYECKHME CBOMCTBA
rajoreHoB M HMX COEJUHEHUN (BO3MOXHO HCIOJB30BAHUE BHJIEOMATEpUAJIOB),
O3HAaKOMJIEHWE C oOpasllaMu XJIOPUAOB (TajJOT€HUIIOB), O3HAKOMIIEHHE C
oOpaslaMu cepbl U €€ COCAMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMAaTEepUaloB), HaOOAEHUE Mpolecca OOyIIIMBaHUs caxapa IMoJ JIEHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIOTHI, MPOBEICHNE KaY€CTBEHHOW peaKkuu Ha cyibdar-
MOH U HaOMoeHHWE NpHu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3UUYECKUMU
cBOWicTBaMu a3oTa, (ocdopa U UX CcOeAUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATepHUaIoB), oOpa3laMu a30THBIX U (POCPOpPHBIX yoOoOpEeHUl, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMHaka, IPOBEACHHE
KaueCTBEHHBIX PEAKIUN Ha MOH aMMOHHS U Qoc(aT-uoH U M3yYeHUE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICVICTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO
(BO3MOXXHO UCIIOJIb30BAaHHE BUJICOMaTEpPHUAOB), U3yYCHHE Mozenen
KPUCTAJUIMYECKUX pEIETOK anmasza, rpadura, ¢QymuiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM  aCcOpPOLIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM NPOTHBOras3a, MolydeHHe, COOMpaHue, paclio3HaBaHUE U H3y4EHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBEHHBIX peaklUMUi Ha KapOOHAT U
CWIMKAT-HOHbl M M3yYE€HHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PpELIEHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o reMe «Bakuenmme HeMeTauIbl U UX COSIUHEHU.

MeTausibl U UX COeITMHEHUS

OO0mmast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux nosoxkeHus B llepuonuueckon cucreme xumMuueckux dneMeHto /I U.
MenneneeBa u ctpoeHus: atoMoB. CTpoeHue MeTaimioB. MeTamnueckasi CBs3b U
METAUIMYECKAss ~ KPUCTAJUIMYECKAs  pPElETKA.  DIEKTPOXMUMUYECKUH  pAl
HanpspkeHnt MeTaiioB. dusnveckue U XUMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl monydeHus MeTawioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilenounsle MeTambl: nonoxxenue B llepuonnueckor CUCTEME XMMUYECKHX
anemenToB JI. M. Menneneesa, cTpoeHHE MX aTOMOB, HAXOXKIACHHUE B IPUPOIE.
du3nyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCuabl U



TUJIPOKCHABI HATpusi W Kanus. [IpuMeHeHuWe WIENOYHBIX METAUIOB U UX
COCIUHCHUM.

[[lenoyHo3eMenbHbIE METaUIbl MarHuid W KajJdbLlMM: MOJOXCHHE B
[Tepuognueckor cucreme xumuueckux sneMeHToB . . MenneneeBa, cTtpoeHue
MX aTOMOB, HaXOXJAEHUE B Npupoae. PU3nuecKkre 1 XUMUYECKHNE CBOMCTBA MAarHUs
W Kanblusa. Baxuelinne coeluHEHUs Kaiblusad (OKCHI, TUIPOKCHUI, COJIN).
JKécTkocTh BOZIBI M CIOCOOBI €€ YCTPAHEHUS.

AJTOMUHUH: TIoJI0’)KeHHE B [leprognyeckoil cucteMe XMMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aToma, HAXOXJICHUE B mnpuponac. Pusndeckue u
XUMHUYECKHE CBOMCTBA aJtOMUHUA. AMGOTEpPHBIC CBONCTBA OKCHIA M THAPOKCH]IA
aJIIOMUHMUS.

Keneso: monoxenue B [lepuoanueckoi cUCTEME XUMUYECKUX AIEMEHTOB [l
. MengeneeBa, CTpO€HHME aroma, HAXOXKJICHUE B Ipupoje. PU3UYECKHUE U
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, TUAPOKCUABI U comu xeine3a (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOTYyUYCHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHWE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMHM, M3y4Y€HHWE  PE3YJIbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUsl U HaTpusi C BOAOM (BO3MOXKHO MCIOJIb30BAHHUE BHUIECOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOW BOJIBI, MPOLIECCA TOPEHUS KEJIe3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEpHAiOB), TPHU3HAKOB  MPOTEKAHUS
KaUE€CTBECHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbIHs, aIFIOMUHUS, IIUHKA, KEJIe3a
(IT) u »xenesza (I1I), menu (I1), HaGnroneHue U onMcaHue MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMM HaTpus, Kaldus U KajdblUusd (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIeq0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe « Baxknenime
METaJlJIbl ¥ UX COCIMHCHUSI.

XuMue ¥ OKpy:Kawluas cpeaa

BemecrBa u marepuasibl B ITOBCEIHEBHOM KHU3HU YeEIOBEKa. be3oracHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiui B ObITy. [lepBas momolps mnpu
XAMHYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXarliel cpeabl (MpeAenbHas I0MyCTUMAast
KOoHIleHTpauus Bemects, nanee — [1JIK). Poas xuMun B pemieHrn 3KOJIOTHUECKUX
npooseM.

Xumuueckuii IKcnepumenm:

U3y4eHHE O0pa3lloB MaTEepHaOB (CTEKJIO, CIUIABbI METAJIOB, MOJUMEPHBIC
MaTepHAJIbI).

Mesrcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3€M MpH W3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHSTUN, TaK U MOHITHM, SBISIOUIUXCS CUCTEMHBIMHU JI OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1mMe ecTecTBEeHHO-HAyYHbIE TMOHSTHS: HAy4yHbId (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCH(PHUKAIMUsI, TEePUOAUUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJAETUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHHUE, MaPHUKOBBIN
3¢ eKT, TEXHOJIOTHS, MaTePHUAIIHI.

dwusuka: Martepus, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU],
U30TOIBI, PAJAHMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKU 3apsija, MNpPOBOJHHKH,
MOMYTIPOBOAHUKH, JAMIICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITHYECKasT
pemérka, CruiaBbl, (pPU3NUYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yA0OpeHUs, MUKPOIJIEMEHTbI, MAKpOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rupochepa, MUHEPaIbl, TOPHBIE TOPOJIbI, TOJIE3HBIC
UCKOIIaeMbIe, TOILJIUBO, BOJIHBIC pECypCBHl.



IINIAHUPYEMBIE PE3VIJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIBTATbBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHSI IPOrpaMMbl OCHOBHOIO OOWIETO
0o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHHUS XMMHUU B €IUHCTBE yueOHOW U
BOCIUTATENBHOMN IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHUCKUMU
COILIMOKYJABTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, HPUHSATBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMHU IMOBEACHUS U CIIOCOOCTBYIOT Mpoleccam
CaMONIO3HAHUs, CAMOPA3BUTHUA U COLTUATM3ALMN 00yYarOIIHNXCS.

JIMYHOCTHBIE  pe3ylbTaThbl  OTPAXKAIOT  TOTOBHOCTh  OOyYarOIIMXCS
PYKOBOJCTBOBATbCSI CUCTEMOW IO3UTHUBHBIX LICHHOCTHBIX OpHUEHTAlUMU W
pacILIMpEHUE OIbITA AEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOIr0 BOCIIMTAHMA:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAy4HOMY HACJEAWI0, TMOHMMAHWs 3HAYEHUsS XUMHYECKOW HAyKU B IKU3HHU
COBPEMEHHOT0 00IllecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPEAOBBIX JNOCTIIKEHUAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpA U OOILIECTBA;

2) rpamaaHCKOr0 BOCIMTAHMSA:

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENLCKOM,  TBOPYECKOM W JPYyrUx  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOW COBMECTHOM AESATENBHOCTH MNpHU
BBINIOJIHEHUM Y4€OHbIX, IIO3HABATENbHBIX 3a/1a4, BBIMOIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IHIpolecce 3TOM y4yeOHOW [eATeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMIOBEICHUE W TOCTYNKA CBOMX TOBApUUIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIENCTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKUE TPEACTABICHUS O BELIECTBE U XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTaBIIAIOLIUE
OCHOBY JJI1 NMOHUMAaHUS CYIIHOCTA HAayYHOM KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NPUPOABI, B3AMMOCBA3AX YEJIOBEKA C
MIPUPOAHOMN CPEAOU, O POJIM XMMHHU B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHMsS HAOMIOJaeMbIX MPOIIECCOB M SIBICHUH,
MO3HABATEIbHOM, WH(OPMAIIMOHHOW W YUTATEIBCKOM KYJIBTYpPbl, B TOM YHCIE
HABBIKOB CaMOCTOATENBbHON paldoThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATypOH, ITOCTYIHBIMA TEXHUYECKHUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHi;

WHTEpPEC K OOYyYCHHMIO ¥ TO3HAHUWIO, JI0003HATEIILHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caM0oOOpa3oBaHWIO, TPOCKTHOM H  HCCIEI0BATEIBCKOM
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU W YPOBHS OOy4YeHHS B
JlaJbHEHIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTHU JKW3HHU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 >KU3HHM, OCO3HAHUE IOCIEJICTBUN U
HETIPUATHE BPEIAHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOMs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOUMOCTH COONIONCHUSI TMpaBmwi O€30MacHOCTH TMpU  OOpalleHUuu C
XUMHUYECKUMH BEIIECTBAMU B OBITY U peaJIbHOU KU3HU;

5) Tpy10BOI0 BOCTIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY H3yUYEHHUIO MTPOoQeccuil U TpyJa pa3inyHOTo poja,
YBOXEHUE K TPYAYy M pe3ylbraraM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOJOJIKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTENH,
ycrenrHon npodeccuoHanbHON ASATEILHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IAITUPOBATHCS B TPOPECCUOHAIBHOM Cpefie;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS

HKOJIOTUYECKH IIEJIECO00pa3HOEe OTHOIICHHE K TMPUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYIIEeCTBOBAHMS, TOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY U TCHUXMYECKOMY 3/I0POBBIO, OCO3HAHUE I[EHHOCTH COOJIIOICHUS
npaBuJl 0€30MACHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YTPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOTy4YaeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPENOH, IS MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HAaHHMS NIOOAJLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM U TMyTeld HX PEIICHUS MOCPEACTBOM METOJ0B XUMUHU,
HKOJIOTMYECKOTO MBIILICHHS, YMEHHSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJabTaTOB BBIJICIAIOT 3HAUYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIE TIOHSTHS (3aKOH, TEOPHsI, PUHITHII,
runore3a, (akT, CcUCTeMa, TPOIECC, OKCIEPUMEHT H JIPYroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ITUX NPEAMETOB (HOPMHUPOBATH NMPEACTABICHUE O I€JIOCTHOM



HAyYHOUW KapTWHE MUpa, U YHUBEPCAJIbHbIC YUeOHbIC ACHCTBUS (TIO3HABATEIIbHbIC,
KOMMYHHUKATUBHBIC, PETYISITUBHBIC), KOTOphIe obOecmeunBaoT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE yUeOHbIe NeiiCTBUS

ba3oBble JJornueckue AelcTBUA:

YMEHHUSI HCIMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKHX MOHATHUN (BBIACIATH UX XapaKTEpHBIC
MPU3HAKKW, YCTAHABJIMBATh B3aMMOCBSI3b C JIPYTUMH IOHSTHSMHU), HCIIOJIH30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJIECIbHBIX (PaKTOB U SIBJIICHHM, BIOWpPATh OCHOBAHUS U
KpUTEpUH ISl KiIacCU(PUKAUM XUMUUYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
YCTaHABJIMBATh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXKIY OObEKTAMH HW3Y4YEHUS,
CTPOHTH JIOTHUECKHUE PACCYXKJEHUs (MHIYKTUBHBIC, ACTYKTHUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOABI U 3aKJIFOUCHUS;

YyMEHUE TMPUMEHSATh B TIPOILIECCe TO3HAHUS TOHATUA (NPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCTIOJIb3YyEMbIE B XUMUHU,
peoOpa3oBbIBATh IUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPE/ICTABICHUS —
XUMHUYECKUM 3HAaK (CHMBOJI JJIEMEHTa), XUMHUUecKas ¢opMylla W YypaBHEHHUE
XUMHUYECKOM peaklMy — MPHU PEIICHUN Y4eOHO-TI03HABATENIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBISIBISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3YyUAEMbIX MPOIIECCAX U SIBJICHUSX.

ba3oBbie uccienoBare/ibCKue 1eHCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI 7151 (DOPMUPOBAHUSI TUIIOTE3BI 11O MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYXCHUI;

MPUOOPETCHUE OMBITa 110 IUIAHHPOBAHUIO, OPraHU3AIlMUd M IPOBEICHUIO
YYCHUYECKUX OJKCIIEPUMEHTOB, YMEHHME HaOMIoIaTh 3a XOJIOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyanpoBaTh 00O0OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTYET
O TpoJIeTIaHHOM padoTe.

Padora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, AaHAJIM3UPOBATH U MHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MpeACTaBICHMS, TOJIYyYaeMYI0 U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMYyJIsSIpHAsT ~ JINTEpaTypa XUMHUYECKOTO COJAEpKaHMs, CIPABOYHBIE
nocobusi, pecypcbl MHTEpHETa), KPUTUYECKH OICHWBATH MPOTUBOPECUUBYIO W
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IWYHbIE METOMbl W 3alpPOChl MPU IOUCKE U OTOOpE
UHGOPMAIIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX MJis BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 OMPECIIEHHOTO TUMA, IPUOOPETEHUE OMBITA B
o01acT  HKCIHOJNBb30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANBHYIO (pOopMy mpeacTaBieHuss UHPpOpMaLUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaud HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
JIpYruMu opMamMu TpapuKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAIM3UPOBaThH B IMpolecce y4yeOHOU U
UCCJIEZIOBATENbCKON EeATEIbHOCTH MH(OPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOpPTAa HA COCTOSHHUE OKPYXKAIOIIEH MNPUPOTHOU
Cpelbl.

KoMMyHuKaTUBHBIE YHMBepPcaJIbHbIe YueOHbIe JelCTBUSA:

YMEHHUSl 3a/laBaTh BOIPOCHI (B XOA€ auanora U (WM) JAUCKYCCHUM) TIO
CyLIECTBY  OOCYyXIaeMol  Tembl, (POPMYIUMPOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS NPEJIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATH  MOJIYYEHHBIE  pPEe3yJIbTaThl  [O3HABATEIbHOM
JNEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALUIO
pE3yNbTaTOB BBIMOJIHEHUS XMMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOTO OIbITA,
71a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOCKTA);

yMEHHUS y4eOHOro COTPYyOHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEIBHOM M  MCCIIEJOBATEIIbCKOM  JEATENBHOCTH NPH  PELICHUU
BO3HUKAIOLIMX MpoOIeM Ha OCHOBE yuéTa OOUIMX HHTEPECOB U COIVIACOBAHUS
no3unui (00CyXneHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHHAIIUS
COBMECTHBIX [JEWCTBUM, ONPENCIICHUE KPUTEPUEB IO OILIEHKE KadecTBa
BBINIOJIHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHHBepcaJibHbIe YU4eOHbIE el CTBUA:

YMEHUE CaMOCTOSTENIbHO OMNPENEHATh LENH JAESITEIIbHOCTH, IIAHUPOBATh,
OCYUIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BRIOUpaTh Hanbonee 3(pPeKkTuBHbIE CIOCOOBI pelieHusl yYeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JICCTBUM TMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
NOJyYEHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUIX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pE3yJbTara 3asiBICHHOW LENH, YMEHHE
MCIIOJIb30BATh U AaHAJIM3UPOBATh KOHTEKCTHI, MIPEAJIaracMble B YCIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3YIbTAaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COZlepaHusl, YCTAaHOBJICHHOTO JAaHHON QenepanbHON pabodeil MporpaMMmon,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMHUCS Hay4HbIE 3HAHUS, YMEHHS U CIOCOObI



NEUCTBUN, CcHenupuIecKue s NpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIbHOCTH IO  TMOJYYEHHK) HOBOTO  3HAaHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JINYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoHniry oOy4yeHus: B 8 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT y O0YUAIOLIUXCS YMEHUM:
o pPacKpbIBaTh CMBIC] OCHOBHBIX XHWMHYECKHX TOHSTUH: aToM, MOJEKYIa,
XAMUYECKUA  3JIEMEHT, TMPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAsT W HEOAHOPOAHAsI), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCIICHUS, XHUMHUYECKas
peakius, KiaccuuKays peakiuii: peakiiul COSANHEHUS, PEAKIIUU Pa3JIOKEHUS,
peaKkuy 3aMEILCHMs, PEaKIuu OOMEHa, 3K30- U JHAOTEPMUUYECKUE PEaKIIUH,
TEIJIOBOM 3P dEeKT peakiuu, SIpo aroma, AJICKTPOHHBIN CJOW aroma, aToMHas
opOuTanb, paguyc aromMa, XHUMHUYECKash CBA3b, IOJSIpHAs U HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PAaCTBOP, MAacCOBas JOJIA
BelllecTBa (ITPOLICHTHAs KOHLIEHTPAIIHS) B PACTBOPE;
o WJUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHYECKHX TOHSITHUH U
MPUMEHSITH 3TU TIOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBpaICHU;
o UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJIeHUsI (hOpMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKHUX PEAKLIUM;
o OTIPEENSTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTD
BELIECTB K ONpPENEIEHHOMY KJIACCy COCIMHEHUU Mo (hopMmysiaM, BUJ XUMHYECKON
CBsI3U (KOBaJICHTHAs U MOHHAS) B HEOPTAaHUUECKUX COCIUHEHUSIX;
o packpbiBath cMmbicn Ilepuomnueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh  TMOHHMMAHWE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT WX MoJiokeHHs B Ilepuonnueckoil cuctemMe, 3aKOHOB
COXpPAHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISPHOTO
Y4EHHUs, 3aKOHa ABOTrajipo;
. OMKCHIBaTh W XapakTepu3oBarh Tabnuunyto ¢opmy llepuogmaeckoit
CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jiMyarh MOHATHUS «IIaBHas moAarpymnma (A-
rpynmna)» u «mobounas moxarpynmna (b-rpymma)», Manbie U OONBIITHE TIEPUOIBI,
COOTHOCHUTh OO0O3HA4YEHHUs, KOTOphle HMEIOTCa B Tabmuue «llepuonnueckas
cucremMa xumuueckux oanemeHtoB JI. M. MeHneneeBa» ¢ 4YMCIOBBIMH
XapakTepUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00I11Iee YMCIIO NEKTPOHOB U PACHIPEAEICHUE UX IO SJEKTPOHHBIM CIIOSIM);



o KJacCUu(PUIIMPOBaTh XUMUUYECKUE DJIEMEHTBhI, HEOPTaHMYECKHE BEIICCTBA,
XUMHUUYECKUE PEAKIIUU (10 YUCITY U COCTABY YYACTBYIOIIUX B PEAKIIMU BEUIECTB, MO
TEIIOBOMY 3P PeKTy);
o XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME XHMHYECKHME CBOMCTBA BEILIECTB
pPa3IMUHBIX KJIACCOB, TMOJATBEP)KJasi OMUCAHUE MPUMEpPAMU MOJICKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;
o IPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAaHUs XUMHYECKUX MPEBPAIEHUN B pPa3THMUHBIX
YCIIOBHSIX;
o BBIYMCIISITH OTHOCUTEIIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa Mo (opMmyie COEIUHEHHUs, MaCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHEHHUIO XHUMHYECKOU
peaKIuy;
o MIPUMEHSTh OCHOBHBIC OIEpallid MBICIUTEIbHON JEATEIbHOCTH — aHaJu3 U
CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMaTU3aIuI0, KJacCU(pUKAIMIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢M — i1  MW3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUUYECKUX PEaKINii, €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSI — HAOJIONCHHUE,
U3MEepeHre, MOJISTTMPOBAHNE, YKCIIEPUMEHT (PeabHbII U MBICJICHHBIN);
o CJIeIOBaTh MPAaBWJIAM TOJIH30BAHUS XUMUYECKON MOCYION U Ta00paTOpHBIM
000OpyI0BaHUEM, a TAK)KE TIPABUIIAM OOpAIleHUs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIIUSIMUA TI0 BBIMOJTHCHUIO JTA0OPATOPHBIX XWMHYECKUX OTBITOB II0
MOJIYYEHUIO W COOMpPaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOpOAA W KHUCIOPOAA),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M  MPOBOJUTH XHUMHYECKHE OKCHEPUMEHTHI  TI0
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH K KHUCJIOT C TOMOUIbIO HHJMUKATOPOB
(;rakmyc, dheHondTaierH, METUIIOPAHXK U JIPYTHE).

K xoHily o0y4yeHust B 9 kJjiacce npeIMeTHbIE PE3yabTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH y O0YUAIONTUXCS YMEHUM:
. PaCKpbhIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TIOHSITHH: XUMHUYECKHM
AIIEMEHT, aTOM, MOJIEKYJla, WOH, KAaTUOH, aHWUOH, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, BaJEHTHOCTh, AJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKUCIIEHUS,
XUMUYECKasi peaKIys, XMUMHUYECKas CBs3b, TEIJIOBOM 3(PQeKxT peakiuu, MOIb,
MOJIIPHBIN 00BEM, PacTBOP, DIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIIEKTPOIUTHYECKAS
JUCCOIIMAITHS, PEAKITMU MOHHOTO OOMEHa, KaTalau3aTop, XUMUIECKOe paBHOBECHE,
oOparuMmble ¥ HeoOpaTHUMble PpEaAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKiui, OKHUCIHUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHHUE U BOCCTAHOBJICHHE,
ajoTponus, aM(OTEepHOCTh, XWMHUYECKas CBs3b (KOBaJieHTHAas, WOHHAS,
METAJUINYECKas), KPUCTANIMYECKass PEIIETKa, KOppO3Usl METaJIOB, CILIABbI,



CKOPOCTb XMMHMYECKOM pEaKLnH, NpenesbHo pomycrumas koHueHtpauwus [IJIK
BEILIECTBA;

o WUTIOCTPUPOBaTh  B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH H
NPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BEUIECTB U UX MPEBPALICHUM;

o UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs1 COCTaBJIeHUsI (OpMYJ BEIIECTB
Y YPAaBHEHHN XUMUYECKUX PEAKIIN;

o ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIIECHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCy COeAMHEHUH 10 hopMysiaM, BUJ XUMUIECKON CBsI3U (KOBaJIGHTHASI, MOHHAS,
METaJUIMYECKasi) B HEOPraHUYECKUX COCAUHEHUSX, 3apsA] MOHA MO0 XMMHUYECKON
dopmyne, xapakrep Cpeldpl B BOJHBIX pacTBOpax HEOPraHMYECKUX COCAUHEHUH,
THUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BELIECTBA;

o packpeiBath cMmbicn [lepuonnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPHPOBaTh €ro MOHMMAaHHWE: OMHCHIBaTh M XapaKTEpU30BaTh TAOIUYHYIO
dopmy Ileproanueckold CUCTEMBI XMMUYECKHX JJIEMEHTOB: pa3iuyarh MOHSATHUS
«maBHas noArpynna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», maineie u
OonblIe  MEpPUOABI, COOTHOCUTH OOO3HAu€HUs, KOTOpbIE HUMEIOTCS B
NepUOINYEeCKOor Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oOlllee YHCIO 3JIEKTPOHOB U
pacripeieieHue UX MO DJIEKTPOHHBIM CJIOSIM), OOBACHSATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOICTB 3JIEMEHTOB U X COCIWHEHUN B MPEIENIaxX MAJIbIX NEPUOIOB
Y TVIABHBIX NOJArPYNH C YYETOM CTPOCHMS UX aTOMOB;

o KJIacCU(PUIMPOBaTh XWMUYECKUE 3JIEMEHTbI, HEOPraHWYECKHE BEIECTBa,
XUMUYECKHE PeaKIuu (M0 YUCITY U COCTAaBy YYACTBYIOIIMX B PEAKIIUU BEIECTB, 110
TewoBoMy 3(hdexTy, Mo H3MEHEHHIO CTENEHEW OKUCICHHUS XHUMHUYECKUX
AJIIEMEHTOB);

o XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUYECKUE XUMHUYECKUE
CBOICTBA NPOCTBIX M CIOXHBIX BELIECTB, MOATBEP)KAAs OMHCAHUE MPUMEPAMU
MOJIEKYJSIPHBIX 1 HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

. COCTaBJIATh YPABHEHHUS AEKTPOJIUTHUECKON AUCCOIMALINNA KUCIIOT, HIEN0YEN
W COJIel, TIOJIHBIE W COKpall¢HHbIE YpPaBHEHHUS peaKlMii HMOHHOTO OOMEHa,
YPaBHEHUSI pEaKUUi, MOATBEPKAAIOLUIMX CYIIECTBOBAHHE T'€HETHUYECKOM CBS3U
MEXy BEIECTBAMM Pa3JIMYHBIX KJIACCOB;

. packpeiBaThb  CYIIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUI
MOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;

o IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKUX NPEBPAIICHUI B PA3JINUHBIX YCIOBUSIX;

o BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEeHTa Mo (opmyie COEIUHEHHUs, MaCCOBYIO



JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakiuu;

° coOMoaTh MpaBUjia MOJb30BAHUS XUMHUUYECKOW MOCY0N U J1abopaTopHbIM
o0opyIOBaHUEM, a TaKXe IMpaBUjia OOpaIEeHUs C BEIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIMSIMU TI0 BBIMIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO Ta3a);
° MPOBOJIUTh PEAKIUU, MOATBEPKIAAIONINE KAaYECTBEHHBIN COCTaB pa3IMUHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUJI-, OPOMUA-, HOJUI-, KapOOHAT-,
docdar-, cummkar-, cymbdar-, TUAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS WM HWOHBI
M3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUYECKHUX
BCIIICCTB;

° MPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHON AEATEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, O0O0OOIlEHHEe, CHUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIEAICTBEHHBIX CBSI3€H — JJISI U3YUYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUN,
€CTECTBCHHO-HAayYHbIE  METOAbl TO3HAHWS —  HAOIMIOACHUE, HU3MEpPEHUe,
MOJIETTUPOBAHME, AKCIIEPUMEHT (peanbHBIN u MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoaunuecTBo 4yacoB
HaumeHnoBaHHue pa3xejioB 1 TeM

Ne ni/m
NMPOrpamMMbl Bcero KonTtpoJbHbie padoThl

Pa3nen 1. [lepBoHayajibHbIE XUMHYECKHE MOHSATHS
Xumus — BaxkHas 00J1acTh

1.1 €CTECTBO3HAHUS U IPAKTUYECKON 5
JESITEILHOCTH YeJIOBEKa
1.2 BemectBa 1 XumMuueckue peakiuu 15 1
Wroro no pazneny 20

Pa3znen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

2.1 Bosznyx. Kucnopon. Ilonstue 06 okcunax 6
2.2 Bognopon.Ilonsitue 0 KuCaoTax u cousix 8
2.3 Boga. Pactopsl. [lonsiTie 06 ocHOBaHUSX 5 1
r4 OcHoBHbIE fnaccm HEOpPraHMYECKHX 1" |
COEIMHEHU N
Hroro no pazneny 30

IIpakTuye
CKHe
padoThbI

Pasnean 3. [lepuoguyecknii 3axon u [lepuoguyeckasi cucreMa xumudeckux 3j1emenToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH
[Tepuognueckuii 3akoH u llepuonnueckas
3.1 CHCTEMA XMMUUYECKUX AneMeHToB [[. 1. 7
Menneneesa. CtpoeHue atroma
Xumuaeckas cBI3b. OKHUCINTEIIHLHO-

3.2 8 |
BOCCTAHOBHTEIIbHBIE PEAKIIHA

Hroro no pazneny 15

bubnuorek
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9 KJIACC

Ne i/

HaumeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl

KoaunyecTBO yacoB

Bcero

KonTtpoJbHble
padoTbI

IIpakTH4yeckue
padoTbI
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Pasnen 1. BemecTBO M XUMHMUYeCKHEe peaKku

L1 [ToBropenue u yriryOieHue 3HaHUH OCHOBHBIX
' paszenoB Kypca 8 kiacca

1.2 OCHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX PEAKLUI

DNEeKTPOIUTHYECKAsE AUCCOLUAIUSA. XUMHUECKUE

1.3
peakuuy B pacTBOpax

Hroro no pazneny

Paznen 2. HeMeTa/uIbl M UX COeTUHEHU ST

O61ua;1 XApaKTCPHUCTUKA XUMHYCCKUX 3JICMCHTOB

21 VIIA-rpynmnsl. ['anorenst

27 OO01as xapakTepuCcTUKa XUMUUYECKUX JIEMEHTOB
' VIA-rpynnsl. Cepa u €€ coeguHeHus

)3 OO6m1ast XxapakTepUCTUKAa XUMUYECKHUX AIEMEHTOB V A-
' rpynmnsl. A30T, pochop U UX COeTUHEHUS

24 OO6m1ast XxapakTepUCTUKAa XUMHUYECKHUX AJIEMEHTOB

[VA-rpynnsl. Yriiepoa v KpeMHUN U UX COETUHEHUS

Hroro no pasneny

Paszgen 3. MeTra/iibl M X COeIMHEHHS

3.1 OO01me cBOIiCTBAa METAJLIOB
3.2 Baxuelinie MeTaiuibl 1 UX COEIUHEHUS

Hroro no pasueny

Pa3gen 4. Xumus u oKpykaias cpeia
4.1 BemecrBa u Marepuassl B )KU3HU 4EIIOBEKA
Hroro no pasneny

PesepBHOE Bpems

17

25

16
20

bu
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC

Ne n/n

Tema ypoka

[TIpenmer xumuu. Posib xumuu B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

[TonsiTue 0 MeToax MO3HAHUS B
XUMUU

[TpakTuueckas padorta Ne 1
«[IpaBuna paboThI B
1abopaTopuu U NPUEMBI
oOpailieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM)

HucTele BemecTBa U CMECH.
Cnoco0sI pasneneHus cMeceit
[Tpaktuyeckas padora Ne 2
«Paznenenue cmeceii (Ha
MIpUMEPE OYUCTKU MOBAPEHHOU
COJIN)»

ATOMBI U MOJIEKYIIbI
XUMUYECKHE PIIEMEHTBI. 3HAKU
(CHMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

IIpocTsle M CIOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJIIPHOE yUEHUE
3aKOH MMOCTOSTHCTBA COCTaBa

KosnuecTBo
4acoB

Bcero

Jara usy4yenus

KonTpoJbHble
padoTsbI

IIpakTnyeckue
padoThbI

JlomamHee
3ajjaHue

Mapazpagh 23
(cmp. 121)



11

12

13

14

15

16

17

18

19

20

BEIIECTB. XUMHUYECKasi
¢dopmyna. BaneHTHOCTH aTOMOB
XUMUYECKHUX JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca.
OTtHOcCHUTENBHAS MOJIEKYIISIpHAs
macca

MaccoBas 107151 XUMUYECKOTO
JJIEMEHTa B COCTUHEHUH
KonuuectBo BemectBa. Modb.
MousspHas macca

du3nyecKrue 1 XUMHUYECKUE
SABJICHUS. XUMHUYECKasl PEaKIIHs
IIpu3Haku u yciaoBus
MPOTEKAHUS XUMUYECKUX
peakuuii

3aKOH COXpaHEHUsI MacChl
BELIECTB. XUMHUECKHUE
ypaBHEHUS

Brramcnenns KomduecTna,
MaccChl BEIIECTBA 110
YpaBHEHUSM XUMUYECKHUX
peakuun

Knaccudukanus XuMuaeckux
peakuuii (coequHeHus,
Pa3NOKEHUs], 3aMEIICHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIil-
sHuKIoneauct. O0o0IEeHne
cUCTeMAaTH3aInus 3HaHUH
KontponwHnas pabora Nel no



21

22

23

24

25

26

27

28

TeMme «BelecTBa U XUMUYECKHE
peaxIm»

Bo3nyx — cmech razos. Cocran
Bo3ayxa. Kuciopom — amemMeHT
U nipocToe BeuiecTBo. O30H
Ouznyeckrue U XUMUYeCcKre
CBOICTBA KHCIIOpO/Ia (peakiuu
okucieHus, ropenue). [lonstue
00 okcumax

Crioco0bl oTy4eHust
KHCJIOpOa B JIA0OPATOPUH U
IPOMBIIIIEHHOCTH.
IIpumenenune kucnopona
TemtoBoit 3 dekT XuMHUIeCKOI
peaxiuu, MoHSATUE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHAOTEPMHUECKUX
peaxIusx

TonnuBo (HedTh, yrons u
MeTaH). 3arpsi3HeHue BO3/1yXa,
CIOCOOBI €ro NpeAoTBpaIleHus
[Tpaktuueckas padora Ne 3 o
teme «llonydenue u cobupanue
KHCJIOPOJIa, U3yUYEHHE ero
CBOMCTB»

Bonopoa — snemeHT u npocroe
BelmecTBo. HaxoxneHue B
puUpose

duznueckre 1 XUMHYECKUE
CBOICTBa BOIOPO/A.



29
30

31

32

33

34

35

36

37

38

[Ipumenenue Bogopoaa
[ToHsATHE O KHUCITOTAX U COJIAX
Crioco0bI MOTy4eHHs BOIOPO/Ia
B J1a0opaTopuu

[Tpaktuueckas padora Ne 4 o
teme «llonydenue u cobupanue
BOJIOPOZA, U3yYEHUE €r0
CBOWCTB»

MossipHblii 005EM Ta30B. 3aKOH
ABoraapo

Brrunciaenus oobéMa,
KOJINYECTBA BEI[ECTBA rasa 1o
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00bEMY
Brruucienns 00bEMOB ra30oB 1o
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA OOBbEMHBIX OTHOIICHUN
razoB

dusndecKkrue 1 XUMHUYECKHE
CBOICTBA BOJIbI

CocraB ocHoBanuii. [lonsitue 06
WHIUKaTOpax

Bopa kak pacTBOpUTETb.
HaceblieHHbie 1 HEHACHIIIICHHBIE
pacTBOpbl. MaccoBast gomst
BEIIECTBA B pacTBOPE
[TpaxTrueckas padora Ne 5 o
teMe «lIpurorosnenne
pacTBOPOB € ONPEACIEHHON
MacCOBOM J10JI€H PaCTBOPEHHOTO



39

40

41

42

43

44

45

46

47

48

49

BEIIECTBA»
KonTponbsnas padota Ne2 no
teme «Kucnopon. Bogopon.
Bonga»

OKcHIBL: COCTaB,
KJ1accuguKaius, HOMEHKIaTrypa
[Tomyuenue u XxuMu4ecKue
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM()OTEpPHBIX
OKCHJIOB

OcHOBaHUS: COCTaB,
KJIacCU(UKaIMs, HOMEHKIIaTypa
[TomyyeHnue u XuMu4eCcKue
CBOMCTBa OCHOBAaHUH

Kucnotsi: cocras,
KIaccudukaius, HOMEHKIaTypa
[Tomyuenue 1 XuMUYECKUE
CBOWCTBA KUCJIOT

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI OTyYeHUS,
XUMHUYECKHE CBOMCTBA
[Tpaktuyeckas paGora Ne 6.
Perenue sxcnepruMeHTaIbHBIX
3ana4d o TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COEIMHEHUIN»

['eHeTHYECKAS CBA3DH MEKIY
KJIaCCaMH HEOPTaHUIEeCKUX
COETUHEHNN

O0001eHNEe U CUCTEMATHU3 AN



50

51

52

53
54

55

56

57

58
59

3HAHUI

KonTponbshas pabora Ne3 no
TeMe "OCHOBHBIE KJIaCChI
HEOPTraHWYECKUX COeAMHEHUN"
IlepBbIe MONBITKU
KJIaCCU(UKAIIUU XUMUYECKUX
anemeHToB. [loHsATHE O TpynIax
CXOJIHBIX 3JIEMEHTOB
[Tepunonnueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHUX 3jieMeHToB /I, M.
Menpeneesa

[lepuospl, rpyIIibl, MOATPYIIIHI
Crpoenue atomoB. Cocras
aTOMHBIX siziep. M3oTomnbl
CrpoeHnue 31eKTPOHHBIX
000JI04eK aTOMOB AJIEMEHTOB
Ilepunonnueckoii cucremsl /1. U.
Menpneneena

XapakTepucTuKa XUMHUYECKOTO
AJIEMEHTA T10 €r0 MOJOKEHUIO B
ITepuognueckon cucreme 1. U.
MenneneeBa

3nauenue [lepuoguueckoro
3aKOHA ISl Pa3BUTHSI HAYKU U
npaktuku. /. . Mennenees —
Y4€HBIN, IEAAroT U TPaKIaHUH
DNIEKTPOOTPULIATETEHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB
WNonnas xumudeckas CBs3b



KomanenTHas [moJisApHasd

60 XHMUYECKAs CBI3h
61 KopaneHnrnas HenonsipHas
XHMUYECKAs CBI3h
62 CreleHb OKUCIICHUS
63 OKuCINTEIIBHO-
BOCCTAHOBUTEJILHBIE PEAKITUN
64 OxucIuTeIM 1 BOCCTAHOBUTEIIN
KontponwsHnas pabora Ned no
65 Teme «CTpoeHue aToMma.
XUMHYECKast CBI3bY
66 PesepsHblit ypok. O60011ieHNE 1
CHCTEMAaTH3alMs 3HAHUH
67 PesepBHblii ypok. O60011eHNE U
CHCTeMaTHu3allns 3HaHUH
68 PezepsHblil ypok. O6001eHue U
CHCTEMaTHu3allns 3HaHUI
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOTPAMME



9 KJIACC

8 d 8 Ny

JIEKTPO
HHbIE
ungpoBbI
e
oOpa3oBa
TeJIbHbIe

pecypchl

KoanuecTBo 4acoB

- e (8] LS|

Ne ni/m Tema ypoka

M e =

B KonTpoabHbie IIpakTuyeckue
cero padoTbI padoThI
[Ieproguueckuii 3aK0H.
[Iepuoguueckas cucrema
XUMHYECKHUX d11eMeHTOB [[. U.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKUX
JJIEMEHTOB IIEPBBIX TPEX
MEepUOA0B
Knaccudukanus u
HOMEHKJIaTypa 1
HEOPraHUYECKUX BEILECTB
Buapl xumMuyeckon CBsI3U U 1



10

11

12

TUIBI KPUCTAIUTMNYECKUX
pemeToK

KonTponbhas padora Nel no
teMe «lloBropenue u
yIIIyoJieHue 3HaHUH OCHOBHBIX
pazzenoB Kypca 8 Kiaccay
Krnaccudukanus XumMuyeckux
peakiuil o pa3InyHbIM
MIPU3HAKaM

[TonsTHE O CKOpOCTH
XUMHU4eCcKou peakuuu. llonsatue
O TOMOT'€HHBIX U I'€T€POTre€HHBIX
peakusax

[loHsATHE O XUMHYECKOM
paBHOBecuu. DakTophl,
BIIUSIOIIME HA CKOPOCTh
XUMHUYECKOUN peakuu u
MTOJIOKEHUE XUMHUYECKOTO
paBHOBECHS

OKHCIUTENHHO-
BOCCTAHOBHTEIIBHBIC PEAKIIUA
Teopust 37IEKTPOIUTHYECKON
nucconnanuu. CUIIBHBIE U
cl1abble AEKTPOIIUTHI

HoHHbIe ypaBHEHHUS peakui
XUMHUYECKHE CBOMCTBA KUCIOT
Y OCHOBaHUU B CBETE
MIpeJICTaBIeHUH 00
AIEKTPOITUTUYECKOM

U CCOITMALIU



13

14
15

16

17

18

19

20

21

22

XuMU4YecKre CBOMCTBA coye B
CBeTEe NpPEACTaBICHUN 00
AIEKTPOITUTUYECKOU
JACCOIAAIIN

[TonsiTue o ruaponuse conen
O0001IeHE ¥ CUCTEMATU3 AL
3HaHHUHI

[TpakTrueckas padora Ne 1.
«PerieHue
9KCIIEPUMEHTAJIBHBIX 3379
Kontponbhas padora Ne2 o
TeMe «DIeKTPOIUTHYECKAs
aucconuanus. XuMHUYCCKUE
peaKIu B PacTBOpax»
OO6m1as xapakTepucTuKa
rajjoreHoB. XHMHUYECKHE
CBOIICTBAa Ha IPUMEPE XJI0pa
Xnoposonopoa. ComnsiHas
KHCJIOTa, XUMHUYECKHUE
CBOMCTBA, MOJy4YEHHUE,
MIPUMEHEHHE

ITpaktuyeckas padora Ne 2 o
teme «[lomydyenue constHon
KHUCJIOTBI, U3yYEHHE €€
CBOICTB»

Boeluucnenust no ypaBHeHUSIM
XUMHYECKHX PEAKIIHM, €CITN
OJTMH U3 PEarcHTOB JIaH B
H30BITKE

OO6m1as xapakTeprucTUKa
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aneMeHTOB VIA-rpyniibl
AnnotporHbie MOAU(DUKAITIH
cepbl. Haxoxaenue cepbl u €€
COEAMHEHUH B IIPUPOJIE.
XHUMHYECKHAE CBOMCTBA CEPBI
CepoBonopon, cTpoeHue,
¢bu3znueckue u XUMHYECKUE
CBOICTBA

Oxkcunpl cepol. CepHas
KHCIIO0Ta, (PU3NYECKUE U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XHUMUYECKUE PEAKIUH,
JIeXkallre B OCHOBE
MIPOMBIIIIEHHOTO criocoba
MIOJIyYEHUS CEPHOMN KUCIIOTHI.
XUMUYECKOE 3arpsA3HEHHE
OKPYKAIOLIEH Cpe/Ibl
COETUHEHUSIMH CEPBI
Beruncnenune maccoBoi 1oau
BBIXOJIa MMPOJIYKTA PeaKluu
OO1as xapakTepucTuKa
2J1IeMEHTOB VA-rpynsl. A30T,
pacnpocTpaHeHUEe B IPUPOJIE,
¢busnyeckre 1 XuMH4eCKHe
CBOICTBA

AMMuak, ero puznyeckue u
XHMHYCSCKHE CBOMCTBA,
MOJTy4YEHHUE U IPUMEHEHHE
[IpaxTuueckas padorta Ne 3 o
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teMe «[lonmyuenue ammuaxa,
W3yYEHHE €T0 CBOMCTBY
A3oTHas KHCIoTa, €€
¢bu3nvecKre 1 XuMHUIECKHe
CBOMCTBA

Hcnonp30Banue HUTPATOB U
coJieil aMMOHUS B KauecTBe
MUHEPAJIBHBIX yIOOpEHUI.
XUMUYECKoe 3arpsa3HeHHe
OKPYKAIOLIEH Cpe/Ibl
COCAMHEHUSIMH a30Ta
docdop. Oxcun docdopa (V)
u pocdopHas Kuciora,
busznueckue u XUMUYECKHe
CBOICTBa, MOJTYYCHHE
Hcnonb3oBanue pocdaros B
KauecTBE MUHEPaJIbHbBIX
ynoOpeHuii. 3arpsi3HeHUE
pupoaHoi cpeanl hocharamu
VYoepon, pacripocTpaHeHHUE B
npupojie, pU3nvYecKue u
XMUMUYECKHE CBOWCTBA
Oxcunpl yrieposa, ux
¢busnyeckre 1 XuMH4ECKHe
CBOHCTBA. DKOJIOTHUECKUE
po0JIeMbl, CBS3aHHBIE C
okcuzioM yriepoaa (IV)
VYronpHas KUCIIOTaA U €€ COIU
[IpaxTuueckas padorta Ne 4 o
teme "[loyueHue yriaekucioro
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43

44

45

ra3a. KauectBennast peakuus Ha
KapOoHaT-noH"
[lepBoHauanbHbBIE MOHSTHS 00
OpraHUYEeCKHUX BEIIECTBAX KaK O
COEIMHEHMSX yIIepoia
Kpemuuii u ero coeauHeHust
[TpakTrueckas padora Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3anau o teme «BaxkHeime
HEMETAJIJIbI U UX COCTMHECHHUS
Kontponbhas padora Ne3 mo
Teme «BaxkHelme HeMeTaibl
Y UX COCTUHEHUS

OO1as xapakTepucTuKa
XUMHUYECKHX AJIEMEHTOB —
MeTaiuIoB. Merannnueckas
CBSI3b U METAJNINYECKast
KpUCTaJUINYeCKas PeIIETKa.
®u3nYeCcKue CBOKCTBA
METaJJIOB

XHUMUYECKUE CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMUUYECKUH PsiT
HaIpsKEHUH METaJIOB

OO1m11e crocoObl MoTyyeHust
MeTaioB. CriaBsl.
Brruucnenust mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIUil, €ClIN
OJIMH W3 PEareHTOB COACPKUT
puUMecH
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60

[TonsTHE O KOPPO3UH METAIIOB
[lenounbIe METATIIBI

Oxkcuibl ¥ TUIPOKCHUIBI HATPHUS
M KaJlis

[IenouHo3eMeNbHBIE METATIIBI
— KaJILIIUH ¥ MarHuu
Baxxueiinme coemuHeHNUA
KaJabLUs

O00011IeHIE U CUCTEMATU3AIIH
3HAHHUH

JKEcTKOCTh BOJIBI M CLIOCOOEI €€
yCTpaHEeHUs

[IpaxTueckas padora Ne 6 1o
TeMme "JKECTKOCTH BOOKI U
METO/Ibl €€ ycTpaHeHus"
AmoMuHHR

AmMpoTepHbIe CBOIICTBa OKCHIA
Y THAPOKCUIA

Kenezo

Oxcuibl, THIPOKCHUIBI U COTTU
xenesa (II) u sxenesza (11I)
O06o001IeHNEe U CHCTEMaTU3aIUs
3HAHUH

IIpaktuyeckas padora Ne 7.
Pemenue sxcriepuMeHTaNbHBIX
3aja4 1o Teme «Baxkueimme
METAJIJIBI U KX COCAUHEHMS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKHUX PEAKIUil, €ClIN
OJTMH U3 PEarcHTOB JIaH B



M30BITKE WU COIEPHKUT
npuMecH. Beruucnenus
MacCOBOM JI0JIM BBIXOJA

MPOJYKTa peaKuu
61 O06o0011eHNEe U CHCTEMaTH3aIHs
3HaHHUHI
KonTponbnas padora Ned o
62 TeMe «BakHele MeTalIbl 1
HX COETUHEHUI»
63 BemectBa u marepuaisl B
MMOBCEAHEBHOM XKM3HU YCIOBEKA
64 XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOLIEH Cpe/Ibl
65 Ponb xumMuu B perieHun
AKOJIOTHYECKUX MPoOIeM
66 PezepHblit ypok. O6001eHne
W CUCTeMaTu3alusl 3HaHUH
67 PesepBHblit ypok. O60011eH1E
M CHCTEeMaTH3aIysl 3HaHUHN
68 PesepBHblit ypok. O60011eHNE
M CHCTEeMaTU3aIysl 3HaHUHN
OBIIEE
KOJIMYECTBO 63
YACOB IIO

[TPOI'PAMME



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
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Xumus. 8 Kiacc: yueOHuK J1s o01ieoOpa3zoBaTesbHbIX yupexaenuit/ O.C.
I"abpuensn. - 17-e uzn., crepeorun.-M.: Ipoda, 2011. - 270, (2)c.: um.
Xumus. 9 knacc: yue0. ans obmeodpasonar. yupexaenuit/ O.C. 'abpuensH. -
17-e u3n., crepeotun.- M.:Jlpoda, 2010, (2) c.: .
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MemnneneeBa, TabIUIIa paCTBOPUMOCTH, MEKTPOXUMUICCKUHN Pl
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Merannos

METOIUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISL
Meronuueckoe nocodue k yueOuuky O. C. ['abpuensina «Xu-

must». 8 kace / O. C. 'abpuensia. — M. : [lpoda, 2018. —

109, [3] c.

Metoanueckoe nocooue k yueonuky O. C. 'abpuensna «Xumus». 9 kinace /
O. C. TI'abpuensan. — M. : Jlpoda, 2021. — 108

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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