


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIEro o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjbTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (QeAcpalbHON padoueii Nporpammbl
BOCIUTAHUS U C YYETOM KOHUENIMK MPEMOAaBaHNs YUYEOHOr0 mpeaMeTa « XUMHUSD
B 00pa3oBaTelibHbIX Opranu3anusx Poccuiickoii denepanum.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIUTAHUS M PaA3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  O0S3aTENIBHOE  MPEAMETHOE COZIEpIKaHME,
MPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl 0 XWMHH, OINPEACISIET KOJIMYECTBEHHBIE M
KA4ECTBEHHBIE XapaKTEPUCTUKU COJICPIKaHUS, PEKOMEHYEMYIO
MOCJIENOBATENBHOCTh  M3YUYEHUST XHUMHMM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanMzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeNIbHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOTO 00LIEr0 0Opa3oBaHMsl, a TaKKe TPeOOBaHWMA K
pe3yabpTaTaM 0Oy4YeHUsI XUMUHU Ha YPOBHE LCJICH U3YUEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB Y4YeOHO-TIO3HABATEILHON ACITENPHOCTH OOYYaromerocss Mo OCBOEHUIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CITy’)KAT OCHOBOW Jsi (POPMUPOBAHUS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npoOJeM yCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
NUIICBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yueHne XuMuu:

CHOCOOCTBYET — peanu3aly  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PyHKIIMOHATLHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
o0y4aromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM y4eOHOH  AEATENBHOCTH,
SKCIECPUMEHTATIBHBIX W HMCCIEAOBATEIBCKAX YMEHMHA, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATIBHON ACITEBHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETTOCTHOTO B3IJIA1a HA €AMHCTBO IIPUPOABI U YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00y4YarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKIIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBjcHHUs B OOYYEHUMM XMMHUU OOECHEUYMBAKOTCS CIECHHA(PHKON
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
OPraHUYeCKO XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBI IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0AA K €€ M3yueHur0. COAECpPXKaHME CKIIAJbIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3T CUCTEMBl CTPYKTYPHO OPraHM30BAaHbl MO MPUHIUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEIACTABICHUIN
Pa3HOro YpOBHS:

— @TOMHO-MOJIEKYJIAPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YUEHHS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3H,

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K JPYTrOMY, BBINOJHSAS (PYHKUMU OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYUYEHHS
MU3Y4YaEMBIX BEILECTB.

OcBOocHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IMO3HAaHHWA B Hayke. M3yuyeHue XMMHU MPOUCXOAWUT C MPUBICYCHUEM
3HAHWHA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpy>KaroIUil MUpY,
«buonorus. 5-7 xknacce» U «Du3uKa. 7 Kiacey.

[Ipy W3y4YeHMH XUMUW TPOUCXOMUT (POPMHPOBAHME 3HAHWUK 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, S3blka HAyKH, B



OpuOOUICHUM K HAy4yHbIM METOJAaM T[O3HAHWs MPU M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKluii, B (OPMUPOBAHUHN U PA3BUTHU MO3HABATEJILHBIX YMEHUN U
UX TMPUMEHEHUM B YyueOHO-TMO3HABATENLHOM M Y4eOHO-HCCIIEA0BATENLCKOM
JESITENBHOCTH, OCBOEHUM MpaBwyl O€30MacHOro OOpalieHust C BEHISCTBAMHU B
MMOBCETHEBHOM JKU3HMU.

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

— (QopMupoBaHHE WHTEIUIEKTYAJIbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHATHUIO PELICHUH,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM >KU3HHU;

—  HampaBJICHHOCTb  OOYyYEHUS HA  CUCTEMATUYEeCKOE MPUOOLICHUE
00y4aroluxcsi K CaMOCTOSTENIbHOM TMO3HABATENBLHONW NESITEIBHOCTH, 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 oOmWEeld (YHKIUOHATBHOW W  €CTECTBEHHO-HAYYHOM
rPAaMOTHOCTH, B TOM YHUCJI€ YMEHHUH OOBICHATL U OLCHUBATH SIBJICHMUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS M OMBIT, MOJYYEHHbIE MPU HU3YYCHUU
XVUMUHU, TPUMEHATH MX MPH PEUICHUH OPOOJEM B MOBCEIHEBHON >KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue Yy OOyYalOIIUMXCSd TyMaHUCTUUYECKUX OTHOLICHUH,
NOHUMAHMSI LEHHOCTH XUMMWUYECKUX 3HaHWUU [JIs BBIPAOOTKU HKOJOTHUYECKU
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSX
COXPaHEHUs CBOETO 3I0POBbA M OKPYIKAFOIIENA HIPUPOJHONA CPEIBI,

— pa3BUTHE MOTHMBALIUM K OOYUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHMsI OOUICUEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOpPY Mpo(uiis M HAMpPaBICHHOCTU NalbHEHIIETO
00Oy4YeHHSI.

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



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena m BemiecTBa. MOU3NYECKME CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSIHHE
BenlecTB. [oHsATHE O METOAX MO3HAHMS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKUE HIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Qopmysia. BaleHTHOCTP aTOMOB XUMHYECKMX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX €OUHMI] BeEIECTBA. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHUYECKHAX PEAKLMNA (COCTUHEHHMSI, PA3JIOKEHMS, 3aMEILICHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padoThl B 1a00OPaToOpun U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢usznuecknx (TMJIaBJICHUE BOCKA, TasHUE JIbJa, PacTUPAHHE caxapa B CTYIIKE,
KHATICHUE M KOHJCHCALMS BOJbI) U XUMHYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKMX PEaKUMi (pas3iloKCHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meau (I1) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBOpoM cosim meau (11),
U3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMUS, XpoMarorpadus, NTpOBEACHUE OUYUCTKH TOBAPEHHOM
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

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



NOJlyYEHUsl KUCIOpoJa B JIaoOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
KHcIopoa B npupojie. O30H — aIOTPOIHas MoAU(PUKALKs KUCIOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpocTOe BELIECTBO. Haxoskaenuwe Bomopona B
npupoae, (PU3NYECKUE KW XUMHWYECKHUE CBOWMCTBA, NPUMEHEHHUE, CIOCOOBI
nostyyeHus. Kucmorel 1 comu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHECHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HacrpllmeHHbIC W HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NMPHUPOAE W B XKU3HM 4Y€TIOBEKA. KpyroBopoT BOABI B MPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOAHBIX BOI.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3MuecKkHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Kiaccuukauus OCHOBaHWM: IIENOYM W HEPACTBOPHMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHkmatypa KucioT. OU3nyecKue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHOocTM MetauioB H. H. bekerosa.
ITony4denue KUCIOT.

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

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii IJKcCnepumenm:

KAUECTBEHHOE OIPEACIICHUE COACP)KaHUS KUCIIOPOJA B BO3AYXE, MOJTYUYEHHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMMCAHUE WX CBOKMCTB, MOJIyYCHHE, COOMPAHUE, PACMO3HABAHWUE W M3YUYCHHUE
CBOMCTB BoJopoAa (ropeHue), B3auMoAcicTBUE Bojopoaa ¢ okcuaoM memu (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HONM PACTBOPUMOCTBIO, TIPUTOTOBIIEHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajbluueM) (BO3MOXKHO  HWCIHOJIb30BAHUE  BHJICOMATEPHUAJIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PaCTBOPAX KHUCIIOT U LIEJIOYECH,
u3ydyeHue B3ammojcikcTBus okcupa meau (II) ¢ pacTBOpoM CEpHOR KHUCIIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYrMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 334a4 Mo Teme «BakHehmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
iemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoB. XUMHYECKAsl CBA3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBpic MONBITKH KIACCHPHUKAIMN XUMHUYECKUX 37eMeHTOB. [loHsTHE ©
IPYNNAax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAIIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

[lepuoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECKHAX HJIEMEHTOB /1.
HN.  Mengeneepa.  KopoTkonepuoaHas W JJIUHHONEPHOAHAs  (OpMBI
Ileproauyeckoil cucTeMbl XUMUUYeCcKuX 3yieMeHToB [I. Y. Menneneesa. [lepuonasl
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3otonbl. DnekTpoHbl. CTpoeHUe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepnoamueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, M. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paauyca arOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAndeCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HbIA H
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MoJjispHas W HEMOJSPHAs)  CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

u3ydyeHue OOpa3lOB BEIIECTB METAIIOB W HEMETAJUIOB, B3aMMOJACHCTBHE
ITMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(ropeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mesxcnpeomemnuie céasu



Peanm3zanuss MEKOPEAMETHBIX CBSI3CH NMPU WM3YYECHHM XMMHM B 8 KJacce
OCYUIECTBJISIETCS. 4YEPE3 MCHOJIb30BAHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOIO [UKJIA.

OO11Ke €CTECTBEHHO-HAYYHBIC MOHSATHS. HAy4YHbIN (PAKT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKalus, MEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

®usnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYCCKHUIA 3apsiii, BEMIECTBO, TENO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3NUYCCKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE31bI, COIMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTUTMBO, BOJAHBIC PECYPCHI.

9 KITIACC

BemecTBo 1 xXuMu4eckasi peakius

[Tepnoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECCKUAX SJIEMEHTOB /1.
H. MenpeneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOJNOB, Kamus, KaIblusd W WX
COCAVUHEHUIA B COOTBETCTBUU C TMOJOKCHUEM JJIEMEHTOB B Ilepumoanueckoit
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHuEe BEUIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTAITMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUYECCKOU CBI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TUYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEHICCTB, MO TEIIOBOMY 3(PPEeKTy, 1O
U3MECHEHUIO CTCMEHEH OKUCIECHUS XMUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[Tonsitue o ckopoctn xumuueckod peakiuu. [loHsaTue 00 oOparUMbIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOrE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuze. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIE  PEAKIMKM,  AJICKTPOHHBIA  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrapiicHWE  ypaBHCHMI



OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMH € MCHOJB30BAHWUEM  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.

Peaknuu noHHOTO 0OMEHA. YCIOBUS MPOTEKAHUS PEAKIIMiA HOHHOTO 0OMEHA,
NOJIHBIE M COKpAIIEHHbIE WOHHBIC YpaBHEHMs peakumi. CBOMCTBA KHUCIIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
aucconuanu. KauecTBeHHbIE peakui Ha HOHBL. [IoHATHE O THApPONU3E COEH.

Xumuueckuii JKCnepumenm:

O3HAKOMJICHUE C MOJECISIMM KPHCTALIMYECKUX PEIIETOK HEOPraHU4eCKUX
BCIIECTB — METAJIOB M HEMETAJIOB (rpadgura M ajamasa), CI0KHBIX BEIIECTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE 3JIEKTPONPOBOAHOCTH
PAcTBOPOB  BEIIECTB, Mpolecca AUCCOUMANMM KHUCIIOT, INENoYed u  conei
(BO3BMOYKHO  HCIIOJIb30BAHME  BHJACO MATCpUAIOB), MPOBEACHHE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLM
(rOpeHue, peakuuu Pa3JIoKEHUs, COCANHEHNUS), PACTIO3HABAHUE HEOPraHMYECKUX
BEUICCTB C TMOMOINBKD KAYECTBEHHBIX pEaKkuuii Ha HMOHBI, PEIICHUE
SKCIEPUMEHTATBHBIX 3a1a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OOmias xapakTepucTuka rajsoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCIeHHs. CTpOeHHE W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJIaMH, WISJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, MOJYYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOPa ¥ XJIOPOBOJOPOJA HA OPraHM3M YEJIOBEKA. BakHeHlmme XJIOpUIbl U MX
HAXOKICHUE B IPUPOJIE.

OOwast xapakrepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KMCIOPOAA U CEPbI. AJIJIOTPOINHBIE MOAU(DUKALIMKA KACTOPOa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEPbl KAK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTABUTENSL KJacca KHUCIOT M CHEHM(PHUUECKHE). XUMHUYECKHE PEAKLMH,
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 OKPYKAIOLIEH Cpeabl COSAMHEHUSIMU CEpbl (KUCIOTHBIC 0[N,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTPaHEHUE B MPHUPOJE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA. KpyroBopoT a3oTa B npupojae. AMMHAK, €0
du3nUecKrue U XMMUIECKUE CBOMCTBRA, MOTyUYeHUE U puMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHue, (PU3MYECKHEe U XUMHUYECKHE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIE aMMOHHUST B KAQUeCTBE MMHEPATIBHBIX
ynoOpeHuii. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOLICH Cpebl COEAMHEHHUSIMHA a30Ta
(KUCJIOTHBIE JOKOM, 3arpsA3HCHME BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMHUUECCKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUH.

OOwast xapakrepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopot yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3nuecKkue M XUMHUYECKUE CBOMCTBA, JEHCTBME HA SKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO MOTEMJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, alE€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBl WX mnepepaboTkh (OEH3WH), UX POJib B OBITY W MPOMBILIJIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BAXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OJKM3HM 4YENOBEKA. MarepuajibHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, X UCIOJb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHINE CTPOUTENbHBIE MaTEpUANbl; KEPAMUKA,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 0OPA3OB HEOPraHUUYECKUX BEIICCTB, CBOWCTB COJISHONW KHUCIIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrC€HUJOB), O3HAKOMJIEHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUs caxapa MoJj JACHCTBUEM
KOHLUECHTPUPOBAHHON CEPHOM  KHUCJIOTBHI, MW3YYECHUE XUMHYECKAX CBOWCTB
pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHON PEAKIIMN Ha CYJb(aT-
WOH W HAOMIOAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB aMMHAKa, MPOBEICHHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (Poc(aT-uOH U U3YUYCHHUE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK ajMmasa, rpadura, (QysiepeHa, O3HAKOMIJICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHKE, PACIIO3HABAHUE W W3YYCHHUE
CBOWMCTB YIJIEKMCIIOTO ra3a, NPOBEACHUE KAYECTBEHHBIX peakiuil Ha KapOoHaT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH HPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M KX 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  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/UIoB. OPU3NYECKUE U XMMUYECKHE CBOMCTBA METAIOB. O0Imme
CrocoObl MOJIyYCHUsT METAUIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounbie METALIBL. MOJOKEHUE B [IEPHOANYECKON CHCTEME XMUMHUYECKUAX
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.

[IlenoyHO3EMENIBHBIE METAJUIBI MAarHUid W KaJIbLWKA.  TOJIOKCHUE B
Ileproanyeckoil cucreme XuMHdeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKuE 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblusl. BaxHeilmue coenuHeHUs KaiblMs (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
XUMHYECKHAE CBOMCTBA amtOoMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSI.

Keneso: nonoxenue B [lepuoanueckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKaeHue B mpupone. Pu3ndeckue u
XUMUYECKUE CBOMCTBA *kene3a. OKCHIIbI, TMIPOKCUIbI U coyiu xkene3a (11) u skenesa
(III), mx coctas, CBOKCTBA U MOy YCHHE.

Xumuueckuii JKCnepumenm:

O3HAaKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (DU3HYECKUMU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
MCCIIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MNPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m sxene3a (III), menm (1), HaOmroaEHUE W OMKUCAHUE MPOLECCOB OKPAIIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMe « Baknenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

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

Xumuueckuii JKCnepumenm:

U3y4eHUEe 00pa3lloB MAaTepUajioB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mejxcnpeomemnuie céasu



Peanuzanus MeXIpeIMETHBIX CBs3eH NMpU M3YYCHUM XUMHHM B 9O Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUHbBIC TIOHATHS. HAy4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJCb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIMbI, PagMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUCCKUN 3apsa, TMPOBOJIHUKH,
NOJYMPOBOJHUKHU, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peIIETKA, CIJIaBbl, (PU3NUECKUE BEIUUYUHBI, CIUHHUIBI U3MEPEHMs, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIC UCKOTaEMbI€, TOTIITMBO, BOJHBIC PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaTBl OCBOCHUSI MPOrPaMMBI  OCHOBHOIO OOWIErO
0o0pa3oBaHMsl JOCTUTAKOTCS B XOA€¢ OOyUYCHHsS XHMHW B €OUHCTBE Y4YCOHOH W
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIIA3ALAN 00y YAFOIIMXCSI.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX II€HHOCTHBIX OpHEHTAUMNA U
PacIIPEHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYEHUS XUMHUYECKONM HAyKU B >KU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpPa U OOILECTBA,

2) rpa}kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPYyrHX  BHOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA Y4E€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAH U0
U B3aUMOIIOMOIIM B TPOLECCE ITOW y4eOHOU JEATEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKA W COCTABIIAIOIINE
OCHOBY UII TOHMMAHWs CYINHOCTA HAYYHOH KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA 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,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIBTYpBl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENIBHONH paboTel € y4e€OHBIMH TEKCTAMH, CHPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIECAOBATEIBCKOM
JESATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABIICHHOCTH M YPOBHS OOyYCHHUsS B
JIATbHEUIIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310pPOBBIA 00pa3 >KW3HW, OCO3HAHWUE MOCIECACTBUIA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS AJTKOTOMIsl, HAPKOTUKOB, KypEHUS),
HEOOXOMMOCTH  COOIFOJICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpalleHUH €
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYNy M pe3ysibTaraMm TPYyAOBOH AECATEILHOCTH, B TOM YHWCIE HA
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEemHOM Tpo(eCCUOHATIBHOM ACATEIPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUIA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 3J0POBOTO M
Oe3omacHOro o0pas3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBHIT OE€30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalUsX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH MPUPOIHON CPENO, I MOBBIICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHS MOCPEACTBOM METOAOB XUMHH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJbTATOB BBIACISAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PCHUsI 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 (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpa, U YHUBEPCAJIbHbIC yUeOHBIC ACHCTBHS (TTO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Jjoru4eckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHHS OTJENIBbHBIX (DAKTOB W SIBJICHWIA, BEIOMpPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PMKALMKA XUMUYECKUX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUCHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKass ¢opMyja W YPaBHCHHE
XUMHYECKON PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUETOM
ATUX MOJEIJIBHBIX MPEACTABICHUH BBISBIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUYECKUX PCaKLUN,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
MPOBEPKE MPABWIILHOCTH BBICKA3BIBAEMBIX CY KICHHIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, NCCIICTOBAHMS, COCTABIISATE OTUYET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs JUTEpaTrypa XHUMHUYECKOTO COJACP)KAHMS, CIPABOYHBIE
nocobust, pecypcbl VHTEpHETa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE 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 aKTUBHOTO MCIIOJIBb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPATh ONTUMATIBHYIO (POPMY MpeAcTaBICHUS UHPOPMALUKA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPY’KAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wjad) AUCKYCCHM) TIO
CyHIECTBY  OOCy>KmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJIHEHUS MPEUIOKEHHOM 3314,

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIETOBAHNIO CBOMCTB BELIECTB, Y4EOHOTO MTPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSMH, «MO3TOBBIE IITYPMBbD»Y, KOOPAWHALUS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWNA 00 M3ydacMbIX OOBEKTax — BEHICCTBAX M PEAKLUSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
WCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTE€IBHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
NEATENBHOCTA 1O TOJIYYEHUKO HOBOTO  3HAHHWs, €ro  WHTEPIPETaluu,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoniy oOyueHus B 8 ki1acce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX TOHSATHNA: aTOM, MOJIEKYJIA,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast A0JIsl XUMHYECKOTO JIEMEHTA B COEAMHEHUH, MOJISIPHBII O0BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATEINBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUS, PEaKUUn
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKIMH, TEIUTOBOH 3((HEKT peakuu,
SIpO aToMa, JJICKTPOHHBIM Cj0i aroma, aToMHas OpOWTalb, PaanuycC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMMMYECKMX TMOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO CHMBOJIMKY JJsi COCTaBJICHUs (opmyin
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACNATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHCHUSIX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKON CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBath cMmbich llepuommyeckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAaHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarb TabmuuHyto (opmy Ilepuoanueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «mnodoynas noarpynmna (b-rpymnna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmue «llepuonnueckas cuctemMa XHMHYECKHMX dnemeHToB J[. WM.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

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

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIAN,

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

BBIYMCIIATH OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) [JIOJIK0 XMUMHWYECKOrO JJIeMEHTa Mo (opmylie
COCIMHEHMSI, MACCOBYO JIOJKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUAS  XAUMHYECKOW  TMMOCYAO0NM W
Ja00paTOpHBIM  00OPYJIOBAHMEM, a TaKXKe MpaBWJIiaM OOpallcHHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU IO  BBIMOJTHEHUIO
Ja00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEILIECCTBA,
IJIAHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(makmyc, peHoadTanenut, METUIIOPAHK U JPYTHE).

K xoHiy oOyueHus B 9 ki1acce NpeIMETHBIEC PE3yJIbTAaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUYAOIINXCS YMEHMIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAs PEaKIMsl, XUMUYECKas CBs3b, TEIUIOBOM 3PPEKT
pEeaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatumbie U



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

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHHS (OpMyll
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

ONPEACTIATh BAJICHTHOCTh M CTECIIEHb OKUCIICHHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiaMm, BUJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps] MOHA MO XMMHUYECKOH (PopMylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. WM. Meunneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepuoanueckoil CHCTEMBI XMMHYECKHUX 3JIEMEHTOB:
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynna)», mMajibie W OOJbIIME TMEPUOABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHWYECKHUX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpelieieHue WX MO DJICKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA 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
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME W CHECHUPUUCCKUE XUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMUYECKUX PEAKLINI,

COCTaBJISITh YPABHECHHS DJICKTPOJIMTUYECKOM  AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJHBIE M COKPAIEHHBIE YPABHEHUS PEAKIIMIT HOHHOTO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o (opmylie
COEIMHEHUS, MAaCCOBYIO JOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
M0 YPAaBHEHUIO XMMUUYECKOW PEaAKIInU;

coONIoAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKE TMpaBUja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM € MHCTPYKUUSMH TIO  BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJAYYCHHIO W COOMPAHHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH 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 OTIEPAIlMM MBICIUTEILHON JEATEABHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBSA3CH — JUIsl M3YYEHUS CBOMCTB BEILECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



















































