


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (QeacpalbHONH padoueii Nporpammbl
BOCIIUTAHUS U C YUETOM KOHIEMIUN MPENOAABaHUsI YUYEOHOTO MPEaAMETa « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T TPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIUTAHUS M Pa3BUTHA OOYYAMOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  yCTAaHABIMBACT  O0S3aTEIBHOE  MPEIMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MpPOrpamMMbl MO XWMHUH, ONPEAENSCT KOJUYECTBEHHBIE W
KQUECTBECHHBIE XapAKTEPUCTUKU COJIEPIKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcsi, ONPeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peanuzanu TpeOOBaHWM K pe3yjibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeNIbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAKKEe TPeOOBaHWMA K
pe3yabpTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEILHON ACITENPHOCTH OOYYarolmerocss M0 OCBOEHUIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CITy’)KAT OCHOBOW Jsi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMKA BEMIECTB B MPUPOAC, O MyTAX PEIICHUS TIOOATBHBIX
npo0eM YCTOMYMBOrO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJii  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIBTYPhI INYHOCTH, €€ 00IICH U (PyHKIIMOHATLHOM TPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIBCKUX YMEHHMH, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATIBHON ACITETbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONW IPAMOTHOCTH O0YYarOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JIaHHBIE HaMpaBjcHHUS B OOYYEHUM XMMHUW OOECHEUYMBAIOTCH CHEHA(PHUKON
COJEP)KAaHUSl  y4eOHOrOo  MPEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTUYECKH
aJANTUPOBAHHBIM OTPAXKCHUEM 0A30BOM HAYKM XUMHUM HA OMPEACTEHHOM 3Tane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIEro o0pa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XHUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKON XNUMUH.

CTpykTypa coaepKaHHsl MPOTrPaMMBI IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0AA K €€ M3yueHur0. COAECpPXKaHME CKIIAJbIBACTCA U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuu. OO€ 3T CUCTEMBl CTPYKTYPHO OPraHM30BAHbl MO MPUHIUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIAPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuomnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOTO 3aKOHA XUMUH,

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (PAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JPYTrOMY, BBINOJHAS (PYHKUMKW OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYUYEHHS
MU3Y4YaEMBIX BEILECTB.

OcBOocHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIAIOIIECH HAYYHON KapPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYECHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5-7 xknacce» U «Du3uKa. 7 Kiacey.

[Ipy W3y4eHMH XWMUW TPOUCXOMUT (POPMHPOBAHME 3HAHWUKA OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO MpeAMETa COCTOMT B (POPMUPOBAHMU CUCTEMBI XUMHUYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAYKH, B



OpuOOUICHUM K HAy4yHbIM METOJAaM T[O3HAHWs MPU M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKLuii, B (OPMUPOBAHUM U PA3BUTUM MO3HABATEJILHBIX YMEHUH U
UX TMPUMEHEHUM B YyueOHO-TMO3HABATENLHOM M Y4eOHO-HCCIIEA0BATENLCKOM
JESITENBHOCTH, OCBOEHUM MpaBwyl O€30MacHOro OOpalieHust C BEHISCTBAMHU B
[TOBCEAHEBHOM JKA3HU.

[Ipn M3ydyeHMn XMMHUHA HA YPOBHE OCHOBHOIO OOLIEro 00pa30BaHUsl BAKHOE
3HAYEHUE MPUOOPEIN TAKUE 1IEITH, KaK:

— (QopMUpOBaHME WHTEIJICKTYAJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PELICHUH,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM >KU3HHU;

—  HampaBJICHHOCTb  OOYyYEHUS HA  CUCTEMATUYEeCKOE MPUOOLICHUE
oOyvaromuxcss K CaMOCTOSATEIBHON MO3HABATENBHON ACATEILHOCTH, HAYYHBIM
METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— 00eCneYeHHEe YCIIOBUMA, CIOCOOCTBYIOIIMX MPUOOPETEHNIO O0YHAKOIIMMUCS
OMbITa Pa3HOOOPA3HOM AEATENBHOCTH, MO3HAHMS W CAMOTO3HAHMSI, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOUIMX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUIOB JACATEIILHOCTH;

— (¢opmupoBanue o0OmWEelH (YHKIUOHATBHOW W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBACHATH U OLICHUBATH SIBJICHUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS M OMBIT, MOJYYEHHbIE MPU HU3YYCHUU
XVUMUHU, TPUMEHATH MX MPH PEUICHUH OPOOJEM B MOBCEIHEBHON >KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue Yy OOyYalrOIIMXCd TYMAHUCTUYECKUX OTHOLICHWIA,
NOHUMAHMSI LEHHOCTH XUMMWUYECKUX 3HAaHUN [ BBIPAOOTKH HKOJOTUYECKU
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSX
COXPaHEHUs CBOETO 3I0POBbA M OKPYIKAFOIIENA HIPUPOJHONA CPEIBI,

— pa3BUTHE MOTHBALIMKM K OOYUYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaAMOBOCIIMTAHUIO HA OCHOBE YCBOGHHS OOIICUYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOpPY Mpo(uiis M HAMpPaBICHHOCTU NalbHEHIIETO
00Oy4YeHHSI.

OOwiee 4YMCIO YacoB, OTBEAEHHBIX Uil M3YYCHUS XUMHUM HA YPOBHE
OCHOBHOTO 0011ero o0pazoBanusi, coctapnseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poiib XUMUM B J)KM3HU YETOBEKA. XUMUSL B CUCTEME HAyK.
Tena w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [oHsATHE O METOAX MO3HAHMS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKUE HIEMEHThl. CHMBOIBI XUMWUYECKUX
37eMEHTOB. [IpOCTBIE M CTIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Bewectsa. Monib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHsS MAacCChl BEUICCTB. XMMUYECKHE ypaBHeHMs. Knaccudpukanms
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padoThl B 1a00OPaToOpun U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUEHHE W OMUCAHUE
(U3nYECKUX CBOWMCTB OO0pa3LOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJCHCALMS BOJbI) U XUMHYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIa C KMCIIOTOM) SIBICHU, HAOMOIEHUE U
OMKCAHUE TPU3HAKOB TMPOTEKAHUS XWMHUYECKUX peakumid (PassioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBIE Kkene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB Pa3leliCHUus CMECEH: ¢ MOMOIIBK) MAarHuta, (pUIBTPOBAHHE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJIbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KucCiopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [IpuMenenue kucnopoaa. CrocoOsbl



NOJyYEHUsl KUCIOpona B JIaOpaTopuu M MPOMBINLIEHHOCTH. KpyroBopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyLICHUE O30HOBOTO CIOS.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHwe Bomopoaa B
npupose, (U3MUeCKHe ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyyeHus. Kucmorel 1 comu.

MonsipHblii 00bEM Ta30B. Pacy&éThl M0 XUMHYECKUM YPABHCHUSIM.,

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HacbllieHHBIE M HEHACHIICHHBIE PACTBOPBHL. PacTBOPUMOCTBH BELIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NMPHUPOAE U B XKM3HM 4eNOBEKA. KpyroBopoT BOABI B IIPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasywmme. HoMmeHnknmatypa oOkcuaoB. @OH3MYECKHME W XUMHYECKHE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Kiaccuukanms OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknarypa KucioT. OU3AYECKue U
XUMHUYECKUE CBOWCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denue coien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii IJKCnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACPKaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NpEeKpalieHusl ropeHust (mokapa), O3HAKOMJICHHE ¢ o0pa3uamMu OKCHUIOB W
OMKACAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJACHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMUS BEIIECTB C
Pa3NM4HONM PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajbluueM) (BO3MOXKHO  HWCIHOJIb30BAHUE  BHJICOMATEPHUAJIOB),



UCCIICIOBAHUE O0pa3llOB HEOPraHWYECKHWX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3auMmojchcTBhas okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMid HEUTpaTM3alyu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYrMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHedmme KiIacchl HEOPraHWYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
iemeHTOoB /I, W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBSI3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBbic MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAIIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanyeckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HU. MengeneeBa.  KopoTkonepuoaHas W JJIMHHONEPHOAHAS  (OPMBI
Ileproauyeckoil cucTeMbl XUMUUYeCcKuX 3yieMeHToB [I. Y. Menneneesa. [lepuonasl
u rpynnsl. DU3NYECKUI CMBICT TOPSAAKOBOTO HOMEpPA, HOMEPOB MEpuUoja H
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepnoamueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA MO €ro nojoxkeHuro B [lepuognueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAnveCcKoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTus Hayku W npaktuku. J[. M. MenpaeneeB — yudéHblii U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBJICHHS. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii ykcnepumenm:

U3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
ITMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(ropeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mesxcnpeomemnuie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHWM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS UYEPE3 HCMOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W TOHATHAM, SABJISFOIIUXCS CUCTEMHBIMM JUISI OTICIBHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIAKJIA.

OO1mme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYYHBIHA (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(pUKaLuUs, MEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

du3nKa: Marepusi, aroM, OJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIIHUL,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, T'a3, (PU3NUYECCKUE BEIMYMHBI, €IUHULBI
WU3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/bl, CONHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE MUCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
H. MengeneeBa. CtpoeHue aroOMOB. 3aKOHOMEPHOCTM B M3MEHEHWUHM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCIMHEHUIA B COOTBETCTBHM C TMOJOKEHHEM JSJIEMEHTOB B llepuoamyeckoii
CUCTEME U CTPOECHUEM UX AaTOMOB.

CTpoeHHE BEIIECTBA: BHJBI XMMHYECKONW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHMHYECKUAEC
CBOMCTBA BEIIECTB, OTHOCAILMXCS K PA3JMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHU, TEHETUYECKAs CBA3b HEOPraHUYECKUX BELIECCTB.

Knaccupukanms XuMU4ecKrX peakiuii Mo pa3jiuyHbIM MPU3HAKAM (IO YHACTY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMIOBOMY 3(PdekTy, Mo
WU3MECHEHUIO CTETICHEH OKHUCIECHUS XMMHUYECKHX 3JIEMEHTOB, MO O0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKIMHU, TEPMOXUMHUYCCKHE
VPAaBHEHUSI.

[TonsTe 0 ckopocTHm XuMUYeckoil peakuuu. [loHsTHE 00 OOpaTMMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTNE€HHBIX U ME€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuze. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIIAE HA CKOPOCTh XWMHYECKOW PEAKIMHA W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU,  AJICKTPOHHBIA  OajlaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOM peaKLmu. CocraBneHue  ypaBHEHUI



OKHCITUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI € MCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Karnonel, aHMoOHbl. MexaHW3M JHUCCOLMALIMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peakuyn nOHHOrO 0OMEHa. YCIOBHs MPOTEKAHUS peaKuii MOHHOTO 0OMEHa,
NOJIHBIE M COKpAIEHHbIE WOHHBIE YpaBHEHMs peakuuii. CBOMCTBA KHCIIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
aucconuanu. KauecTBeHHbIE peakui Ha HOHBL. [IoHATHE O THApPONU3E COEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJECISIMM KPHCTALIMYECKUX PEIIETOK HEOPraHU4eCKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3JCHCTBHS pa3NMUHbIX (PAKTOPOB, MCCIEAOBAHUE DIICKTPOMPOBOIHOCTH
PAcTBOPOB  BEIIECTB, Mpolecca AUCCOUMANMM KHUCIIOT, INENoYed u  conei
(BO3MOYKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUATOB), TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocajgka, BBIACICHHE Ta3a, OOpa30BAaHWUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLM
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEUICCTB C TMOMOINBKD KAYECTBEHHBIX pEaKkuuii Ha HMOHBI, PEIICHUE
SKCIEPUMEHTATBHBIX 3a1a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OOmias xapakTepucTuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJIaMH, WISJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, NOJYUYCHHE, NMPUMEHEHUE. JlelicTBUE
XJIOPa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeNIOBEKa. BakHeiime Xmopuasl U HX
HAXOKICHUE B IPUPOJIE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCIAeHUs. CTpoeHHE M (PM3MUYECKUE CBOKCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIIBI CEPBl KAaK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHass kuCliOoTa, (U3UYECKHME M XUMUYECKHME CBoMcTBa (00muME Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUYECKHE PEaKlvy,
JeKalue B OCHOBE MPOMBINUIEHHOTO CMoco0a TMOJYYEHHS CEPHOM KUCIIOTHI
[TpumeHeHne cepHOM KUCIOThL. COMM CEPHOM KUCIOTHI, KAUECTBEHHAs PEAKIUs Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHU B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTECPHBIE CTEMEHU OKHUCICHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznuecKkue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
du3nUecKrue U XMMUYIECKUE CBOMCTBRA, MOTyYeHUE U mpuMeHeHue. Coiu aMMOHus,
uX (pUzMUECKUe U XUMUYECKUE CBOWCTBA, MpUMEHeHuEe. KadecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOJy4YeHue, (PU3MyecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIE aMMOHHUST B KAQUeCTBE MMHEPATIBHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYXKAOUICH Cpeabl COEAMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHHE BO3Ayxa, MOYBBI M BOA0EMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUM.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. Ancop6ums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mnoOanbHOrO MOTEIJIEHUS KJIMMara, MapHUKOBBIM
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYabHBIE MOHSATHS 00 OPraHUUYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX NepepadboTku (O€H3WH), UX POJib B OBITY W MPOMBILNUIEHHOCTH.
[ToHstue 0 OMOMOTUYECKH BAXKHBIX BELIECTBAX: JKUpaX, OeNkax, yriaeBoaax — U Ux
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npuMeHeHue. CoeaMHEHUsT KpeMHust B mpupoje. OOmue MNpeacTaBicHus 00
okcuae kpemuus (IV) u kpemuueBo#t kucinore. CUIMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENbHBIE MaTepuaibl; KEpaMUKa,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOMN KU3HM.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEAMHECHWH (BO3MOXKHO HCIOJIB30BAHUE BUACOMATEPHATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJACHHUE Tpoliecca OOYIIMBaHUs caxapa Mmoj ACHCTBUEM
KOHLECHTPUPOBAHHON CEPHON  KHUCIOTHI, M3YYECHHE XUMHYECKAX CBOMCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMIOAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMHu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS M (pocaT-uOH U U3YUYCHHE MPU3HAKOB
WX ITPOTEKAHUs, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHOM a30THON KUACIIOTHI ¢ MEBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOAENEH
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MoJy4YeHHe, COOMPAHUE, PACIIO3HABAHUE U WU3YUYCHHE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH HPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelme HeMeTalIbl U UX COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO0wast XapakTEPUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoanyeckoil cucTeMe XUMHYECKHX dnemeHtoB 1. WM.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIIMYECKas  KpUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHUYECKUNA sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYCHUsT METAUIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U TPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XUMUYECKUX
anemeHtoB 1. M. Menaeneesa, CTpOCHUE UX arOMOB, HAXOXKICHUE B IPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanyeckoil cucreme XuMHdeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXOXKACHUE B Ipupoac. OU3nvecKne 1 XMMUYECKUE CBONCTBA MAarHus
W KanblMs. BaxHeilmue coenuHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHHMIA: TIOJIOXKEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTpOCHUE aTroma, HaXOXKIEeHHWE B mpupone. Pusndeckue u
XUMHUYECKHAE CBOMCTBA amtOMUHUS. AM(POTEPHBIC CBOMCTBA OKCUIA U THAPOKCHIA
ATFOMUHUSI.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKaeHue B mpupone. Pu3ndeckue u
XUMUYECKUE CBOMCTBA kKene3a. OKCHIIbI, TMIPOKCUABI U conu xene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJb30BAHUE BUJACOMATEPHATIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEN0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MNPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBL. MArHus, KaJbLUs, aJFOMUHMS, LIMHKA, JKEIe3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB MMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BaskHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B MOBCEAHEBHOW JKU3HM 4eloBeKa. besomacHoe
UCIOJb30BAHUE BEILECTB M XUMHUYECKHAX peakuuil B ObiTy. llepBas momoine npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Posib XMMHH B PEIIEHUN 3KOJOTHYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3ydeHue 00paslioB MATEPUAJIOB (CTEKJIO, CIJIABbI METAJUIOB, MOJIUMEPHBIE
MaTEPUAIIBI).

Mejxcnpeomemnuie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUMN, TaK ¥ TOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHSATHS: HAy4HBIN (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJCb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroMm, D3JCKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHU, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILECTRA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIITUYECKAs
peméTKa, CIjaBbl, (U3NUECKUE BEIWYMHBI, CIAUHHUIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanuwe, Ouocdepa, dKOCHCTEMA, MUHEPATIbHBIC
yn0OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIIECCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPANIBI, TOPHBIC MOPOABI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHWSI MPOrPaMMBI  OCHOBHOTO OOWLIETO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUU B CIAUHCTBE y4e€OHOW H
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMHA LIEHHOCTSAMU, IPUHATBEIMH B
oOlIecTBE MpaBWIaMM M HOPMAMH TOBEACHUS W CHOCOOCTBYIOT MpoLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX II€HHOCTHBIX OpHEHTAUMNA U
PacCIINPEHHUE OTBITA AEATEIEHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIIEAWI0, MOHUMAHUS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BJIAJETh AOCTOBEPHOM WMH(pOpManuei o
MEPENOBBIX JOCTHIKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHONM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa}kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA Y4E€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIEPUMEHTOB, CO3AHAN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM YydeOHOU JEATETLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE TIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY UII TOHMMAHWs CYINHOCTA HAYYHOH KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aWUMOCBSI3SIX YEIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MHPOPMANMOHHON W YUTATEIbCKOM KyJIBTYPBl, B TOM YHMCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOTel €  y4E€OHBIMA TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa30BaHWIO, TPOEKTHOM W MCCIEIOBATENIbCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHA HAa 3J0POBBIA 00pa3 >KU3HHM, OCO3HAHHME MOCICACTBUI U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOIFOJICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpalleHUH €
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO MPOQeCcCHii U Tpy1a pa3iudHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaram TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOWIEHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBuJT O€30MACHOTO MOBEACHUS MPU PadOTE C BEMIECTBAMM, A TAKXKE B CUTYaLlUsIX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYJBbTYpPbl, OCO3HAaHWs TJO0AIBHOTO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJAbTATOB BBIACISIOT 3HAYMMBIE  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHOMN



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATENLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JPYTMMH MOHSTHSMH), HCIOJIb30BATH
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PMKALMKA XUMUYECKUX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACIYKTUBHBIC, M0 AHAIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUN MOJCJIBHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKOH PEaKIMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIJIBHBIX MPEACTABICHUH BBISBIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUYECKUX PCaKLUN,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIC CBSI3W W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHUS, a TAKXKE B KA4YECTBE OCHOBBI JJs (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENTLHO TPOTHO3UPOBATh €r0 Pe3yJbTar, (JopMyIupoBark 000OIIEHUS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABIECHUS, MOTYYACMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocobust, pecypcbl VHTEpHETa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMCHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
WH(pOPMALlMU W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIIOJIBb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKArOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wjad) AUCKYCCHM) TIO
CyumiecTBy  OOCy>KmaemMoii  Tembl, (OPMYJMPOBATH  CBOM  NPEITIOXKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESATEIbHOCTH B YCTHBIX W TMUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOTO OIBITA,
71a00opaTopHOil paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MTPOEKTA);

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM Ha OCHOBE yuyéTa OOLIMX WMHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMEHHE CAMOCTOSITEIBHO ONPEACIATh LEIHA JEATEIIbHOCTH, MJIaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBINOJHCHUN 3aJaHUl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWNA 00 M3y4dacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIIAracMbI€ B YCIIOBUU 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00s3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
JNEATENBHOCTA IO  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoHiy 00y4eHus B 8 k/iacce npeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TOHSATUHA: aTOM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATEINBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JjI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIOBOH YPPEKT peaKLnH,
SIpO aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTalb, PaaAUyC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBs3b, MOH, KAaTUOH, aHWOH, PACTBOP, MAcCOBas J0JIs BELIECCTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMbich llepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAHEHUSI MAaCChl BELIECTB, MOCTOSHCTBA COCTaBA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «mnodoynas noarpynmna (b-rpymnna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMmMudeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PacOpeaIICHUE UX MO HJIEKTPOHHBIM CJI0SIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (10 YMCAY U COCTaBY YYacCTBYHOUIUX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapPaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYMCIIATh OTHOCUTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XUMHYECKOrOo JJieMEeHTa 1o (opmyse
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC ONEPALMU MBICTUTEIBHON NEATCILHOCTH — aHAIN3
W CUHTE3, CpaBHEHHWE, O00OOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3E€H — I M3YUYEHHUS CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUAS  XAUMHYECKOW  TMMOCYAO0NM W
7a00paTOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM € HWHCTPYKIUSMHA 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEMICCTB (BOJOPOJA M KHUCJIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO# JTOJEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB ILENOUYEH U KUCIOT € MOMOILIBI0 HHINKATOPOB
(;rakmyc, peHonpTanerd, METUJIOPAHK U JIPYTHE).

K xoHiy 00y4eHus B 9 kjacce NpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
pEeaKUMM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE paBHOBECHE, OOparuMble W



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJJINYECKast), KPUCTAUIMYECKAs PEMIETKA, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAast
koHueHTpauus [ 1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYID CUMBOJIMKY JUISL COCTaBiieHUs (hopmyl
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTIATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiaMm, BUJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps] HOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamyeckoro 3akona JI. M. Meunneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro popmy Ilepnoanueckoil CUCTEMBI XMMHUYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynna)», mMajbie W OONbIIAE NEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOMIKE
3aKOHOMEPHOCTH B M3MECHECHHH CBOMCTB 3JIEMEHTOB M MX COCAMHCHHIA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakUK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BELIECTB, MO TEIIOBOMY 3P (EKTY, MO0 M3MEHEHUIO CTEINEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMUYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOH AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJICKYJSIPHYIO W MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o (opmylie
COEZIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaAKIInU;

coONIoAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OpPY/JOBAHMEM, a4 TAaKXKE TMpaBWja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BELIECTB. PACMO3HABAThH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HOHBI,
KaTHOHbI AMMOHMSI U MOHBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAIM MBICIUTELHOW NESTENLHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BEIIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJII0ICHUE, M3MEPEHKHE, MOJCIIMPOBAHUE, DKCIEPUMEHT (pEaJibHBbIA U
MBICJICHHBIH ).






Ilepuonuueckuii 3aK0H U
Ilepuoaunueckas cucrema

31 XUMHUYECKHX demMeHToB J[. 1.
Menneneesa. CTpoeHue aTroma
XumMudeckas CBs3b.

3.2 OKuCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PEAKITUN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

68






9 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NpPOrpamMmbl

Paszpen 1. BemecTBo H XUMHYECKHE PEAKIIHH

1.1

1.2

1.3

[TosTopenue u yruyOseHre 3HAaHWIA
OCHOBHBIX Pa3feioB Kypca 8 kiacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peakuuii

DNeKTPOJUTHUYECKAst JUCCOLUALIUS.
XUMHUYECKHE PEAKLIMU B PACTBOPaAx

Hroro no pazneny

Paszaen 2. Hemeranbl M UX coeqUHEHHUS

2.1

22

23

24

OO11ast XapaKTePUCTHKA X UMHUECKUX
snemeHTOB VIIA-rpynmel. I'anorenst

OO01ast XxapakTepuCTHKA X UMUYECKIX
snemeHToB VIA-rpynnel. Cepa u eé
COCAUHECHUA

OO11ast XapaKTepPUCTHKA X UMHUYECKUX
sneMeHTOB VA-rpynmsl. A30T, pochop u ux
COEAMHEHUs

OO11ast XapaKTePUCTHKA X UMHUYECKUX

snemeHToB IVA-rpynnel. Yrinepoa u
erMHI/Iﬁ 1 X COCAUHCHUA

Hroro no pazneny

KoaunuyecTBo

Bcero

17

25






Paszaen 3. Mera/jibl M HX COeTHHEHHUS

3.1 OO0Luue CBONCTBA METAJUIOB

32 BaxkHelne MeTajuibl 1 UX COEIMHEHUS

Hroro no pazneny

Pazaen 4. Xumusi ¥ oKpy:KRamomas cpeaa

4.1 BemecTsa u matepuaibl B )KU3HH YE€JI0BEKA
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME






HOYPOYHOE IINTAHUPOBAHUE
8 KUIIACC

Koandect

Ne T
€MAa YPOKAa
n/n yp Bceero

IIpenmer xumun. Posib XUMHUM B KU3HU
yeJioBeka. Tejia U BelecTBa

IlonsiTHE O METOAAX ITO3HAHHA B XUMHH 1

IIpaxTrueckas padora Ne 1 «IlpaBuia
paboThl B 1adopaTopuu U NPUEMBI
oOparenus ¢ 1abopaTOpPHBIM
obopynoBaHuEM

Uucteie BemecTBa U cMecu. CriocoObl
paszaeneHus: cMeceit

[IpakTrueckas pabora Ne 2
«Paznenenue cMmeceii (Ha mpumepe 1
OYHUCTKH ITOBAPEHHOHN COJIN)»

ATOMBI U MOJIEKYJIBI 1

XUMHYIECKUE 3JIEMEHTBI. 3HAKH
(CUMBOJTBI) XUMHYECKUX 3JIEMEHTOB

IIpocTeie U cnoKHBIE BELECTBA 1

ATOMHO-MOJIEKYJISIPHOE yUCHUE 1






10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTABA BEIIECTB.
Xumnueckas popmyna. BaneHTHOCTB
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOCUTEIbHASA aTOMHAsI Macca.
OTHOCUTENBHAST MOJIEKYJIIPHASI Macca

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COEMUHEHUN

KomuuectBo Bemmecrsa. MoJib.
MonspHas Macca

dusudeckrue U XUMUYECKUE SIBJICHUS.
XuMu4eckas peakius

IIpusHaku 1 yCaoBUs OPOTEKAHUS
XUMHYECKUX PEAKLIHI

3aKOH COXpPaHEHUs MacChl BELIECTB.
XHUMHUYECKUE YPAaBHEHUS

BrruucneHus: Konm4uecTBa, MacChl
BEIIECTBA [0 YPABHEHUSIM X MMUYECKUX
peakuuii

Knaccugpuxanmst XAMUYECKIX PeaKIIuii
(coenuHEeHMSI, PA3JIOKESHUS,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHuukyoneauct. Ododmenue u
CUCTEMaTH3alIs 3HAHUH
KontponbHas padora Nel mo reme
«BemiecTBa U XUMHYECKHE PEAKIIHI

Bozngyx — cmech razos. Coctas
Bo3Ayxa. Kuciopon — sneMeHT u






22

23

24

25

26

27

28

29

30

31

npoctoe BellecTBo. O30H

Pusnyeckue 1 XMMHYECKUE CBONMCTBA
KHUCTIOpoa (peakuy OKUCIICHUS,
ropenue). [lonsarue 00 okcumax

Crioco0bl MONy4eHus1 KUCI0pOoa B
nabopaTopur U MPOMBILILICHHOCTH.
IIpumenenue kuciaopona

TennoBoit 3¢ dexT XUMUIECKOH
peaKIuu, TOHSITHE O
TEPMOXUMHYECKOM YPAaBHEHUH, HK30- U
SHAOTEPMHUUECKUX PEAKLIHIAX
Tomnumso (HedTh, yrojb U METaH).
3arpsi3HeHHE BO31yXa, CIIOCOOBI €ro
NPEOTBPALICHUS

IIpakTrueckas padora Ne 3 mo reme
«[lonyyenue u codupaHue KUCIOpoaa

2

WU3Y4YEHHUE €ro CBOHCTBY»

Bonopon — 3nemeHT u npocToe
BelecTBo. Haxoxxnenue B mpupozae
@usnyecKkne 1 XMMHUYECKUE CBONMCTBA
Bogopona. Ilpumenenne sogopona

TTonsATHE O KUCIOTaX U COJISIX

CrniocoOwbI moydeHust BOAOPoa B
nadopaTopuu

[Ipaktuyeckas pabora Ne 4 o Teme
«[lony4yenue u codupanue BOAOPOA,
WU3YUYEHHE €r0 CBOMCTBY»






32

33

34

35

36

37

38

39

40

41

42

MonsipHblii 00bEéM ra30B. 3aKOH
ABoraapo

Brhruncienus o0béMa, KOJTHYECTBA
BEILECTBA ra3a Mo €ro U3BeCTHOMY
KOJINYECTBY BELIECTBA I O0BEMY

Briuuciienust 00bMOB ra3os 1o
YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA
O6"béMHbIX OTHOLHeHI/IfI Tra30B

duznueckue 1 XUMUYECKHE CBOMCTBA
BOJBI

Cocras ocHosauuii. [Tousitue 06
HHAUKATOPax

Bopna xax pactBoputenb. HacpienHbie
1 HEHACBIIIEHHbIE PacTBOPbI. Maccosas
ZIOJIs BELIECTBA B PacTBOpE

IIpakTrueckas padora Ne 5 mo reme
«IIpuroroBneHue pacTBOPOB C
ONpeaeNeéHHON MacCOBOM NONen
PACTBOPEHHOI'O BEIIECTBAY
KontponbHas padora Ne2 mo reme
«Kucnopoa. Bogopon. Bona»
Oxcuapl: coCTaB, KIaCCUPUKALIHS,
HOMEHKJIaTypa

[Tony4yeHue U XUMHUYECKHE CBONCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHUJIOB

OcHOBaHHMS: COCTaB, KJIACCU(DUKALIHS,
HOMEHKJIaTypa






43

44

45

46

47

48

49

50

51

52

53

[Tony4yeHue U XUMHYECKHE CBONCTBA
OCHOBaHUI

Kwucnoter: cocras, knaccuduxanms,
HOMEHKJIATypa

[Tony4yeHue U XUMHUYECKHE CBONCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKJIATYPA,
CrOCOObI MOJY4YEHUsI, XUMHUYECKHEe
CBONCTBA

IIpaxTrueckas padora Ne 6. Pemenne
SKCIEPUMEHTAJIbHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChI HEOPraHUYECKUX
COEAUHEHUIN

I'enetnueckas CBsI3b MEXKAY KJ1acCaMU
HEOPraHUYECKUX COCTUHEHUI

O0o001meHne U CUCTEMATU3ALUS 3HAHUN

KontponbHas padora Ne3 mo reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHni"

ITepBbie MONBITKH KiTaCCU(PUKALIIN
XHMHYECKUX 3J1eMeHTOB. [IonsaTue o
rpymnmnax CXOAHBIX 3JIEMEHTOB

Ilepuonuueckuii 3aKOH U
[lepuoandeckasi cucteMa X UMUYECKUX
anemeHToB J[. 1. Menneneesa

Ilepuoael, rpynmnsl, DNOATPYIILI






54

55

56

57

58

59

60

61

62

63

64

65

Ctpoenue atromoB. COCTaB aTOMHBIX
saep. MU3oTonsl

CTtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB 5JIeMeHTOB [lepnonnueckoit
cuctemnl /. 1. Menneneesa

XapakTepucTuka XMMHUUECKOT0
3JIEMEHTA IO €ro MOJIOXKEHUIO B
Ilepuoanueckon cucreme /1. M.
Menneneesa

3nauenue [lepuoguyeckoro 3akoHa st
pa3BuTus Hayku U npaktuku. [ 1.
Menpaenees — yu€HbIi, Menaror u
rpaxx1aHuH

DNIEeKTPOOTPULIATENBHOCTL ATOMOB
XHUMHUYECKHUX 3JIEMEHTOB

Honnas xumMndeckas CBs3b

KosanentHast NOJIApHast XUMHUYCCKasA
CBs3b

KosanentHas HEMOJIAAPpHAas XUMHUYECKasA
CBs3b

CTeneHb OKUCIEHUS

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE
peakimu

OKHUCIUTENN U BOCCTAHOBUTEIHN

KontponbHas padora Ne4 o reme






«CTtpoenne aromMa. XUMHUECKAs! CBS3bY

Pesepenblii ypok. O0o0menue u

06 CHUCTeMaTHU3alus 3HAHUI

67 Pesepenblii ypok. O000meHue u
CHUCTeMaTHU3alus 3HAHUI

68 Pesepenblii ypok. O000meHue u

cUCTeMaTHU3a U 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68






9 KUIACC

No

n/n

Tema ypoka

Ilepuoanueckuii 3aK0H.
Ilepuoaunueckas cucrema
XUMHYECKUX d5ieMeHToB J1. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB XUMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPHUOIOB

Knaccugukanust ¥ HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB

Buabl XuMudeckoil CBSI3U U TUIIBI
KPUCTAUIMYECKUX PELIETOK

KonTtponbHast padora Nel mo reme
«IToBTOpenue n yriaydieHue 3HaHUH
OCHOBHBIX Pa3AenoB Kypca 8 knacca»

Knaccupukanms XuMuaeckux
peakLuii o pa3IudHbIM IPU3HAKAM

IloHATHE O CKOPOCTH XUMUYECKON
peaxunu. IToHATHE O TOMOT€HHBIX U
FeTePOTreHHBIX PEAKLUAX

IloHATHE O XMMHUYECKOM PaBHOBECHUH.
DakTOpEI, BAUSIOIINE HA CKOPOCTh
XUMHUYECKON PEaKLIMK U MOJOKEHHE

Koanugect

Bcero






10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOr'O paBHOBECH A

OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE
peaxkuuu

Teopus 31€KTPONTUTHUECKON
auccoruanuy. CunbHbIE U cradble
3JIEKTPOJIATHI

HoHHble ypaBHEHHs peakL Ui

XUMHUYeCKHE CBOMCTBA KUCJIOT B
OCHOBAHUH B CBETE MPEICTABICHUN
00 3JIEKTPOTUTUYECKON AUCCOIUAIIH
XUMHUYeCKHe CBOMCTBA COJIEH B CBETE
npeacTaBieHuit 0o
BAEKTPOJUTUUECKON JUCCOHALIIT

[HonsTHe 0 rUApPOAU3E COei

Q0001EeH e U cUCTEMaTU3aLUs
3HAHUN

IIpaxtrueckast padora Ne 1.
«Pemenne skCiepIMEeHTAIBHBIX
3amaqu»

KonTponbHast padora Ne2 mo teme
«QnexTponuTudeckas 1UCCOLHALIYsL.
XUMHUYECKHE PEAKIIMH B PACTBOPAX)
OOmast XapaKTepUCTHKA FaJIOTEHOB.
XUMHUYECKHE CBOWCTBA HA MPUMEPE
xJopa

Xnoposogopon. ConsiHast KMCIIOTA,






20

21

22

23

24

25

26

27

28

XUMHUYECKHE CBONCTBA, NOJyUYEHUE,
MIPUMEHEHUE

IIpaxTrueckas padora Ne 2 o reme
«ITonydenue CONTHON KUCIOTHI,
WU3Y4YEHHE €€ CBONCTBY

Brruucnenus no ypaBHEHHUAM
XUMHWYECCKUX peaKL[PIfI, €CJIN OAUH U3
peareHTOB J1aH B H30BITKE

OOmas xapakTepuCTHKA HIEMEHTOB
VIA-rpynmnel

AnnotpornHble MOTU(UKALIUU CEPBI.
Haxoxxnenune cepbl 1 € coemuHeHNH
B IIpupoae. XuMHYECKHE CBOUCTBA
cephl

CepoBomopon, CTpoeHue,
dusnueckne 1 XUMHYECKIE CBOMCTBA
Oxcunpl cepol. CepHasl KMCIIOTA,
¢du3nuecKne 1 XUMHYECKHE CBOWMCTBA,
NPUMEHEHNE

XHUMHUYECKUE PEaKL1H, JIEKALIUE B
OCHOBE IPOMBILIIIEHHOTO CIIoco0a
MOJIy4E€HUS] CEPHON KUCJIOTBL
XHUMHUECKOE 3arpsi3HEHNE
OKpY>KaroLen cpeabl COEAUHEHUSIMU
cepsl

Brrancnenue MaccoBOM AOJIM BBIXOAA
MPOAYKTA PEAKLIUH

OOu1ast XapakTepUCTHKA 3JIEMEHTOB






29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacpocTpaHeHHe
B Tipupone, pusnueckue u
XUMHUYECKHE CBONUCTBA

AmMHaK, ero Gpusndeckue u
XUMHYECKHE CBOMCTBA, MOTyUYEeHUE U
NPUMEHEHNE

IIpaxtrueckast padora Ne 3 mo treme
«[TonyueHne aMMHuaka, U3yueHHe €ro
CBOICTB»

A3OTHas KUCNOTA, €€ HU3NUECKHe U
XUMHUYECKHE CBOWCTBA

Hcnonp3oBaHne HUTPATOB U COJIEH
AMMOHHS B KAUECTBE MUHEPATbHBIX
ynobpenuii. XumMuueckoe
3arpsi3HEHUE OKPY KAIOIIEeH Cpenbl
COEIMHEHUSIMH a30Ta

Docdop. Oxcun pochopa (V) u
dochopnas kucnora, GrzuUecKe U
XUMHYECKHE CBONCTBA, NOJyYEHNE

Ucnonp3oarne GpochaTos B
Ka4eCTBE MHUHEPAIbHBIX YIOOPEHUH.
3arpsi3HeHHe NPUPOJHON Cpebl
docharamu

Yraepon, pacipocTpaHEHUE B
npupose, GU3NIecKue 1 XUMHIECKHe
CBOICTBA

Oxcunsl yriepona, ux GU3sndeckue u
XUMUYECKUE CBOUCTBA.






37

38

39

40

41

42

43

44

Dkosorudyeckue mpodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)

VYrojpHas KUCIIOTa U €€ COJU

IIpaxrrueckas padora Ne 4 o reme
"ITonyueHune yriekucyioro rasa.
KauectBeHHast peakiusi Ha KapOOHaT-

HOH

[TepBoHauanbHBIC TOHATUS 00
OPraHUYE€CKUX BELIECTBAX KaK O
COEIMHEHUSIX yIIIepoaa

KpemHnii u ero coenuuenus

IIpaxtrueckast padora Ne 5. Pernenne
SKCMEPUMEHTAJIbHBIX 3374 110 TEME
«BakHeiIe HeMeTaJIJIbl H UX
COEeTUHEHMSD

KonTponbHast padora Ne3 mo teme
«BaxHene HeMeTauIbl U UX
COEMUHEHUS

OO01ast xapakTepuUCTHKA X UMUYECKIX
3JIEMEHTOB — METAJLIOB.
Merannuueckas CBsI3b U
METAJIJINYECKAs] KPUCTALINYECKAs
peméTka. Pu3nUecKue CBOMCTBA
METaJIJIOB

XHUMHUYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMUYECKUM P
HaIpPsDKEHUN METaIOB






45

46

47

48

49

50

51

52

53

54

55

56

OO6u1re criocoObl MOTyYeHHS
MeTtajuioB. Crutasel. Beraucienus mo
YPaBHEHUSIM XUMUYECKUX PEAKIHi,
€CJIU OJTUH U3 PEareHTOB CONEPIKHUT
puMecH

IlonsiTHE O KOppO31KU METAJIIIOB

IenouHbie MeTaNIbI

OKCI/II[bI U TUAPOKCUABI HATPUSA U
KaJnud

IenovuHO3eMeNnbHbIC METAIITBI —
KaJIbIIMM 1 MarHui

BaskHelnue coequHEHNUS KaJIbIUS

Q0001EeH e U cucTeEMaTU3aLUsl
3HAHUN

JKécTkocTh BOIBI U CIIOCOOBI €6
yCTpaHeHUst

IIpaxtrueckas padora Ne 6 o Teme
"JXKécTKOCTb BOIBI U METOABI €6
ycTpaHeHus"

AIOMUHAT

AmdoTepHbIe CBOWCTBA OKCHUIA U
THIPOKCHIA

Kenezo
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Oxcuppl, TMIPOKCUIIBI U COJIH JKeJie3a
(II) u xenesa (I1I)

Q0001meHye U cucTeMaTU3aLus
3HAHUHN

IIpaktrueckast padora Ne 7. Pernenne
SKCMEPUMEHTAJIbHBIX 3a71a4 110 TEME
«BaxHeIe MeTaJjIbl U UX
COETMHEHH

Breruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CJIU OJUH U3
peareHTOB J1aH B U30BITKE WK
conepkuT npuMmecH. Berancnenus
MacCCOBOM 10JIM BBIXOAA MPOAYKTA
peakuuu

O00011eHNE U CHCTEMATHU3ALIHS
3HAHHI

KonTponbHast padora Ne4 mo reme
«BaxxHelme MeTaibl 1 UX
COETMHEHH

Bemectsa u marepuainsl B
IMOBCETHEBHOM JKM3HU YeJIOBEKA

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroLen cpeabl
Poss xumuu B perenun

SKOJIOTHYECKUX MPOoOsieM

PeseprHbIii ypok. O600ImeHNe U
CHUCTeMaTU3alusl 3HAHUI

PeseprHbIii ypok. O600ImeHne 1






CHUCTEMATHU3ALIUS 3HAHNN

68 PeseprHbiii ypok. O600meHHe U
CHUCTeMaTHU3alusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68






YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumusi, 8 knmace/ Pypsutuc I'E., ®enpaman @.I°., AKIIHOHEpHOE 00IIECTBO
«H3narensctBo «IIpocseeHue»
» Xumus, 9 knacc/ Pypsuruc I'E., ®enpaman O.I'., AKIIMOHEPHOE 00IIECTRO

«HzparensctBo «lIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



