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[Iporpamma 1nO XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM



o0Opa3oBaTeabLHON TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMoAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu Ha€T MOPEJCTaBICHUE O MEJsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
pazzenaM M TeMaM NPOrpaMMbl O XHMHUH, ONpPENEsSeT KOJIUYECTBEHHbBIE WU
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeaMeTa  JiIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIEe XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyenue xumuu:

CIIOCOOCTBYET  peaji3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIbTYpPhI JIMTYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImMUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B SKOJOTHYECKOE
oOpa3oBaHue 00yJaIONTUXCS.

JlaHHbIe HampaBlICHWS B OOYYCHHHM XUMUU OOECTIEUMBAIOTCS CHEIM(PUKON
colepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOTPaMMbl IO XUMHUH CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKON
peakuuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeICTaBIeHUNA 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

TeopeTndyeckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TpPU H3YyYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HU.



[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUsl BaXXHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOMUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUCHHUE IS
pPa3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHUpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUM, TPUMEHSATh HMX TMPU PEUICHUU MPoOJEeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TyMAaHUCTHYECKUX OTHOUICHH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tenma u BemiectBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BewecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

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

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECITMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKkHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3y4YeHUE CIOCOOOB pPA3/eJICHHUs] CMECEH: C MOMOIIBI0 MarHuta, (GuibTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MMOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Ba:xkueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CcBouMcTBa BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHre NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm wmeramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COJAEPkKaHUs KUCIOpoAa B BO3yX€, MOIYyUYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJIa IPYTUM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3axoH. [leprognueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIINaM U NEPUOJaM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliuy pa3ioKeHHsI, COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKuX peakiuii Mo pa3aTudHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMeHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JUCCOLMALMU KHUCIOT, MIEJIOYEe W COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpPUMEHEHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cOoequHEHUN B mpupoie. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, paCOpPOCTPAHEHUE B IPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (PU3MYECKUE U XHUMHUYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETMHEHUIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KUCa0oTa U €€ ColM, X (PU3MIYECKUEe W XMMHUYCCKHE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, Oeykax, yriieBojax — U uX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcusie kpemaust (IV) u kpemuueBor kuciore. CHUIMKAThI, UX UCIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (OChHOPHBIX yAOOpEeHUM, MOIydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHUE BHJIEOMATEPHUAIIOB), U3y4YeHHue Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY M MPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne MEenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblius. BaxHelmiue coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHUS, [UHKA, JKeJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4d Mo TeMe «Baxxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MmpeaeiabHas TO0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOoie OOyYeHHs XUMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHS M CIIOCOOCTBYIOT IIpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYatOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNSA

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIHMeil o
IIEPENOBbIX JOCTMIKEHHUSAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMWH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOM, TBOPYECKOW W JAPYTUX  BHUJAAX
JESTEIIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IIpolLlecce€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
IIPUPOJHON CPENON, O POJIM XMMHUU B ITO3HAHMM ITHUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HAaBBIKOB CaMOCTOSITENIBHOM paboOThl C y4e€OHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH JEATENbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTeH HX PEIICHUS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIEHAYYHBIC TMOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOUW KapTUHE MUpPA, U YHUBEpCAIbHbIE YUEOHbIE NeCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSACHEHHUS OT/ACIBHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEeMEHTa), XUMU4eckas (opMyna M ypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KayeCTBE OCHOBBI Jii (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yybTaT, PopMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUISl BBIMOJHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3INYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBEHYIO (hOpMY MpeAcTaBlieHUus HHPOpMAIKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcykmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IUTYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JESITEIbHOCTH, IUIAaHUPOBATD,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 3aJaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, IPEIaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNESATEIbHOCTH 10  IOJYYEHWIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacCKpbhIBaTh CMBICI OCHOBHBIX XWMHWYECKUX TMOHSITUWA: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 2JIEMEHTa B COCAUHEHUU, MOJIAPHBIN 00BEM, OKCHUJI, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, PEeakinu OOMEHa, SK30- U HHAOTEPMHUYECKUE pEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJIA
BelecTBa (IIPOLICHTHAs KOHIIEHTPAIKs) B pacTBOPE;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSTh 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XMMHUYECKYI0O CUMBOJIMKY JJISI COCTaBlieHUs (OpMyJs BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJICNISITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTECTICHD
OKHUCJICHHS] DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
packpeiBath  cMbicn  Ilepuoamueckoro 3akona JI. WM.  Menaeneena:
JEMOHCTPUPOBATh  INOHMMAHHWE  IEPUOJWYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAHEHMS] MaCChl BENIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJICKYJISIPHOIO
y4eHHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyo (opmy Ilepuomnueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHusi, KOTOphle wuMewTcs B Tabimune «llepuoanueckas cucrema
xumMuueckux snemMeHtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, o0lllee 4uciio
AIIEKTPOHOB U PACHPEACICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWYECKHe  BEIIEeCTBa,
XUMHUYECKHUE Peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHbIX
KJIAaCCOB, TOATBEPKAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJSPHBIX ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILECHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU

peakiuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3alINI0, KIACCH(HUKAIINIO, BBISIBICHHE
NPUYHHHO--CJIZICTBEHHBIX CBSI3¢M — JIJI1 W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIC METOAbl MO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeI0OBaTh TpPaBWJIAM TIOJIb30BAHUS XHWMHUUYECKOW TOCYAOM U J1abopaTOpHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUIaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEIIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTb W MPOBOJAUTh XHMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHI1y 00yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSITHH: XMUMUYECKHI >SJIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJICHHS, XUMHUYECKas
peakiysi, XMUMUYECKasl CBs3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalIu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenpbHo gonycrumas konuentpauus [I/IK BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPENENATh BAJCHTHOCTh W CTENEHb OKUCIEHUS XHUMUYECKHX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHA,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMbIci [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMUCHIBATH M XapaKTepHU30BaTh TaOJIMUYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOJIMYECKON TaOIMIE, C YUCIOBBIMH XAPAKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpe/esiax MaJbIX IMEPUOOB
Y TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB,;

KJacCU(PUIMPOBATh  XMMHYECKHE  JJEMEHThl, HEOPTraHWYEeCKHUE BEUIECTBA,
XUMHUUYECKHE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TerioBoMy d(h(eKxTy, M0 H3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEU(DUUECKUEe XUMHUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXKHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHWE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUK;
COCTaBIISAITh YPABHEHUS JJIEKTPOJUTHUYECKON ITUCCOLMALIMM KHUCIOT, ILIET0YeH U
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHMSI peaKI[Mii HOHHOTO 0OMEHa, YpaBHEHHUS
peakiuii, TMOATBEPXKIAIOIMIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA OCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIni;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAUHEHHS, MACCOBYIO
JIOJIF0 BEIlECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakiuy;



cOOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyIOH U J1ab0paTOpHBIM
o0opyZoBaHUEM, a TaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMA TI0 BBINOJHEHUIO JIa0OPATOPHBIX XUMHUYECKUX OIBITOB MO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U yIieKUCIIOro ra3a);
MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIINE KAaYEeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUI-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKHUX
BCIIICCTB;

MIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON ACATECIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, O0O0O0OIIEHNEe, CHUCTEMATU3allMI0, BBIIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbIC  METOJbI IIO3HAHHMS —  HAONIOZeHHE, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaunmenoBanue KosanuecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
II/-II pa3aejioB U TEM B KOHTpOJILHLIe OﬁpaSOBaTe.]IbeIe
NPOrpaMMmblI cero padoThI pecypcel
Pa3nea 1. [lepBoHavyaibHbIe XMMHUYECKHE TOHATHSA
XHUMHS — BayKHas
00J1acTh
11 €CTEeCTBO3HAHMS U 5 0 bubnnoreka IIOK
' IIPaKTUYECKON https://m.edsoo.ru/7f41837c
JEATENLHOCTH
yeJoBeKa
12 BemtecrBa u 15 1 bubnnoreka IIOK
) XUMHYECKHE PEAKITHHI https://m.edsoo.ru/7f41837c
Hroro no pasaeiny 20

Paznen 2. BaxHeiilue npeacTaBUTEIM HEOPTAaHUYECKUX BellleCTB
21 Bosnyx. Kucnopoa. 6 0 bu6mmoteka [IOK
) TTousarue 00 oxkcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsatue o 8 0 bubnmnorexka HOK
' KHCJIOTaX U COMIX https://m.edsoo.ru/7f41837¢c
Bona. P .
23 H?)J:;Tnzcggop . 5 1 bubmuorexa [JOK
) https://m.edsoo.ru/7f41837c
OCHOBAHUIAX
24 | mooprammscse 11 1 BuGmorera LIOK
) P g https://m.edsoo.ru/7f41837c
COeTUHEHHH
Hroro 1o pazaeny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema XuMHYECKHX 3JI€MEHTOB

. . MengesieeBa. CTpoenne aToM0B. XuMHYecKasi CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBUTC/IbHBIC PCAKITUHA

[Teproanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMHYECKUX

bu6nuoreka [IOK

3.1 anemenTtoB JI. U. ! 0 https://m.edso0.ru/7f41837c
Mennene-eBa.
Crpoenue aToma
XumMudecKkas CBA3b.
39 OKHUCIUTENbHO- 8 1 bubnuoteka [JOK
' BOCCTAaHOBUTEIbHBIC https://m.edso00.ru/7f41837c
peaxkiuu
Hroro o paszaeny 15 bubaunoreka IIOK



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

https://m.edsoo.ru/7f41837¢c

Pe3epBHOE Bpems

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
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YACOB I10 ITPOTPAMME

68



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

9 KVIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B M TeM K (unposrie)
n/n E oI; AMMBL Bcero O;I TPOJIBHBIC o0pa3oBaTejibHbIE
porp padoThI pecypcsl
Pa3ned 1. BemecTBo M XMMH4YecKHe peaKkuu
[ToBTOpEHUE N
11 yriyOJIeHHE 3HAHUT 5 0 bubnmoreka [JOK
' OCHOBHBIX Pa3/IejioB https://m.edso0o.ru/7f41a636
Kypca 8 kiacca
OcHo e
1.2 SaK}(I)H]i)}II\:;pHOCTH 4 0 bubmorexa LIOK
' . https://m.edso00.ru/7f41a636
XUMHYCCKHUX PEAKIIHIA
DIEeKTpOIUTHYCCKAS
13 JIACCOLIAAITHS. 8 1 bubmuorexa [JOK
' XUMHUYECKUE PEaKIuu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasaeiny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO01mas xapakTepucThKa BuGmorexa LIOK
2.1 XUMHUYECKHX 3JIEMEHTOB 4 0 ,
https://m.edso00.ru/7f41a636
VIIA-rpynnsl. ["asnorenst
OO6mrast XxapakTepucTruKa
29 XAMHUYECKHUX DJIECMEHTOB 6 0 bu6nuoreka [IOK
' VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCMHEHUS
OO01as xapakTepucThKa
XUMHUYECKHX DJIEMEHTOB
bu6nuoreka [IOK
- 7
2.3 VA-TpymmeL. Asor, 0 https://m.edsoo.ru/7f41a636
dbochop n ux
COCMHEHUS
OO6m1ast XxapakTepucTruKa
XUMHYECKHX DJIECMEHTOB
bu6nuoreka [IOK
- 1
2.4 IVA-p XHHH' yraepon n 8 https://m.edso0.ru/7f41a636
KpEMHUH U UX
COCTMHEHHUS
Hroro 1o pasaeny 25
Paznen 3. MeTaJJIbI M UX COeAUHEHUS
31 OO6mue cBoicTBa 4 0 bubnuotexa [JOK
' METAJJIOB https://m.edsoo.ru/7f41a636
39 Baxneiinine MeTaisl 1 16 1 bu6nuoreka LIOK

UX COCANHCHUA

https://m.edso0.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pasneny

20

Pa3znea 4. Xumus 4 OKpysKamomas cpeia

41 BemectBa u matepuansl 3 bubnmnoreka LHOK
' B JKU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 bubsmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Koan4yecTBo 4acoB
[
w/n Tema ypoka Beero Kourpoabsnbie IIpakTHyeckue
padoThI padoThI
1 [Ipenmer xumuu. Ponp xumuu B 1 0 0
JKU3HH JeioBeka. Tena u BelecTBa
5 INousarue o MeTonax MO3HAHUS B 1 0 0
XUMHAHU
[IpaxTuueckas padora Ne 1
3 «IIpaBuma paboThl B 1abopaTopuu u 1 0 1
puEMbI OOpaLLEHUS C
1a60pPaTOPHBIM 000PYIOBAHUEM
4 YucTele BelecTBa 1 CMECH. 1 0 0
CrniocoObl pazieiieHus: cMecei
[IpakTuueckas padorta Ne 2
5 «Paznernenne cMmeceil (Ha mpumepe 1 0 1
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0
7 XUMHYECKHE DIIEMEHTHL. 3HAKHU 1 0 0
(CMMBOJIBI) XHMHYECKUX 3JIEMECHTOB
8 [IpoCThIE U CIIOXKHBIE BEMIECTBA 1 0 0
9 ATOMHO-MOJIEKYIISIPHOE YICHHUE 1 0 0
3aKoH IMOCTOSHCTBA COCTaBa
10 BeIleCTB. XUMHUECKas (hopmyra. 1 0 0
BaneHTHOCTE aTOMOB XMMHUYECKUX
DIIEMEHTOB
OrHocuTeNbHAas aTOMHAs Macca.
11 OTHOCHTENBHAS MOJIEKYJIAPHAS 1 0 0
Macca
MaccoBast 1011 XUMHYIECKOTO
12 A 1 0 0
DJIEMEHTA B COEIMHEHUHU
Komnuuectso BeriectBa. MoJb.
13 i 1 0 0
MousipHast macca
dusnueckue 1 XUMUYECKHE
14 1 0 0
SIBJICHUSI. XUMHUYECKast PEaKIus
15 [Ipu3HaKy U ycIoBUs MPOTEKAHUS 1 0 0
XUMHYECKUX PEAKIUI
3aK0H COXpaHEHHUS MAaCChI BEIIECTB.
16 P t 1 0 0

XUMHUYECKUE YPABHEHUS




17

Bbruuciienus KoauuecTBa, Macchl
BELIECTBA [10 YPAaBHEHUSAM
XMUMUYECKHUX peaKIui

18

Krnaccudukanus XuMHIecKux
peakimii (CoeTMHEHMSI, PA3IIOKEHHS,
3aMeleHus, 0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIIoNeuCT. O000IIeHEe U
CUCTEeMaTu3alusl 3HAaHUH

20

KonTponbnas paborta Nel mo teme
«BermecTBa U XUMUYECKHE PEAKIIUI

21

Bo3nyx — cmecsk razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u
npocroe BeuectBo. O30H

22

dusnueckue U XUMUYECKHE
CBOMCTBA KHCIIOPOJa (peaKkiuu
okucaeHus, ropenue). [lonsarue 06
OKCHJIax

23

CriocoOsl MosTy4eHus KUCI0poia B
1ab0paTOPUM U MMPOMBIIIIICHHOCTH.
[IpumeneHnue kucmopoia

24

TennoBoii 3¢ ekt xumuueckon
peakuuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMIX

25

Tormnugo (HedTh, yroiab U METaH).
3arpsi3sHEHHE BO3]lyXa, CIIOCOOKI €T0
IPEJOTBPALLICHHS

26

[IpakTuueckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPOJIa, M3yYEHHE €r0 CBOWCTBY

27

Bonopon — anemeHT u mpocroe
BelecTBO. HaxoxaeHnue B nmpupojie

28

dusznueckue 1 XUMHUYECKHE
cBoricTBa Bojgopoa. [Ipumenenne
BOJIOPOJIA

29

TloHATHE O KHCIIOTAX U COISIX

30

CriocoObI mosryyeHus BO0poia B
naboparopuu

31

[TpakTrueckas padota Ne 4 o Teme
«[Tomyuenue u cobupanue
BOJIOPOJIa, U3yUEHHE €r0 CBONCTBY

32

Momsipabiii 00bEM ra3oB. 3aK0OH




ABorajzipo

33

Brruucienusa o0béMa, KOJIHYECTBA
BEI[ECTBA T'a3a 10 er0 H3BECTHOMY
KOJINYECTBY BEUIECTBA MIIK 00BEMY

34

Beruuciienust 06bEMOB ra3os 110
YPaBHEHHUIO pEaKLiy Ha OCHOBE
3aKOHAa 0OBEMHBIX OTHOLLICHHUH I'a30B

35

dusnueckre U XUMHYECKHE
CBOIICTBAa BOJIBI

36

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

37

Bopa xak pactBoputens.
HacpliieHHble 1 HeHaChIIEHHbIE
pactBopbl. MaccoBast 101151 BEILIECTBA
B PacTBOpe

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBieHue pacTBOpoOB ¢
OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILIECTBAY

39

KonTponbnas padota Ne2 no teme
«Kucnopoa. Bonopoa. Boga»

40

Oxcuppl: cocTaB, KiaccupUKaus,
HOMCHKJIATypa

41

[losnydyeHne u XUMHYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCUJIOB

42

OcHOBaHUS: COCTaB,
kiaccuduKalys, HOMEHKIATypa

43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUH

44

Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIAaTypa

45

HOJ’IY‘ICHI/IC 1 XUMHUYECKHE CBOMCTRBA
KHCJIOT

46

Comnu (cpenHue): HOMEHKIIATypa,
CIOCOOBI TOMYYEHUS, XUMUIECKHE
CBOICTBA

47

[TpakTuyeckas pabora Ne 6.
Pemenne sxcriepuMeHTaTbHBIX
3a7a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUI

48

['enernueckas CBsA3b MEKIY
KJIaCCaMU HEOPTraHUYECKUX




COETUHEHUN

49

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU

50

KonTtponsHast padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHnn"

51

[TepBbie MOMBITKY KIACCH(PUKAITUN
XUMHYECKHX 2JIeMeHTOB. IToHsITHE O
rpymnmnax CXOJIHbIX 3JIEMEHTOB

52

[Tepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena

53

[lepuropl, TPYMIIbI, MOATPYIIIBI

54

Crtpoenue atomoB. CoCcTaB aTOMHBIX
siaep. 3oTormbl

55

CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
aToMoB 311eMeHToB [leproauueckoit
cuctemsl /[. 1. MenaeneeBa

56

XapaKkTepUCTUKAa XMMUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepunonnueckoii cucreme /[I. U.
Menneneena

57

3nauenue [lepuonnueckoro 3akoHa

JUIS pa3BUTUS HAYKHU U MIPAKTUKU. [].
N. MenaeneeB — y4€HbIM, M1€1aror

U TPaKIaHUH

58

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHUYECKUX HJIEMEHTOB

59

HNonnas xumMudeckas CBsI3b

60

KoBanentHas TOJIApHAsA XUMHUYICCKasd
CBs3b

o

o

61

KoBanentHas HCTIOJIAPpHAA
XHUMHUYECCKaA CBA3b

62

CreneHp OKUCICHUSA

63

OKHUCIIUTENIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

64

OKHCIUTEIN U BOCCTAHOBHUTEIN

o O o o

o] ©O |Oo| O

65

Kontponbras padota Ne4 o teme
«CTtpoeHue aroMa. XuMU4ecKast
CBsI3b». UTOrOBBII MOHUTOPUHT.




66 PesepBHBII ypOK. O606\I‘H6HI/I6 u 1
CUCTEMAaTH3aIHsI 3HAHUHA

67 Pe3epBHBII ypOK. O606\I:HGHI/IC u 1
CUCTeMAaTH3aIHsl 3HAHUH

68 PesepBHBII ypOK. O606\I:HGHI/IC u 1
CUCTEeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

Knaccudukanms
XUMHYECKHUX PEAKLIHUH 110
pa3IM4YHbIM IIPU3HAKAM

Bx0oaH0 MOHUTOPHUHT

Teopust 2NEKTPONIUTHYECKON
JIMCCOLIMALIUHY.

ONEeKTPOIUTHI

o (o A W

CunpHbIe U criabbie
AIEKTPOITUTHI

o o O |o

o o o |o

HonHble ypaBHEHUS
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