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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUsl COCTaBJIeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM IMpOrpaMMBbl
OCHOBHOTO 00mero oopasoBanus, npeacrtaBieHHbIX B ®I'OC OO0, a Takxke Ha OCHOBE
benepanbpHOl pabodeil mMporpaMMbl BOCIUTAHUS U C YUYETOM KOHIEHIIMK MPETOJaBaHUs
y4eOHOro mpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma o xumuu Aa€T MpEACTaBICHHUE O 1EJIAX, 00IIel cTpaTerun o0yueHusl,
BOCIIUTAHUSI ¥ Pa3BUTHS OOYYAIOLIUXCSl CPEACTBAMU YUEOHOTO MPEIMETa, YCTaHABIUBACT
o0s3aTeNIbHOE TPEMETHOE COJAepkKaHHUe, MPEeAyCMaTpPUBAET paclpelesicHue €ero Io
KJIaccaM M CTPYKTYpPUPOBAHUE IO pa3/iesiaM U TeMaM IpOorpaMMBbl IO XUMUH, ONPEeseT
KOJMYECTBEHHbIE W KAYECTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIILHOCTD N3YUCHUSI XUMUHU C YUETOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydYarommMXxcs,
ompenensieT BO3MOXKHOCTH TIpeAMeTa s pealu3anuud TpeOOBaHUM K pe3ysibTaram
OCBOCHHS OCHOBHOH 00pa3oBaTelpHOM MNPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpeOOBaHMUI K pe3yipTaTaM OOyd4eHMs] XMMHHM Ha ypOBHE LieJei
U3Y4YCHHs] TpeAMeTa M OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATENHHON NEATeIbHOCTU
00y4aroIerocs o OCBOCHHUIO y4eOHOTO COACPIKAHMUS.

3HaHWEe XUMHH CIY>KUT OCHOBOW g  (OpPMHUpPOBAHUS  MHPOBO33PEHUS
00yyJaroierocsi, €ero MpeACTaBICHUN O MaTepUATLHOM €JIMHCTBE MHUpPA, BAXKHYIO POJb
urparT GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTHH U 00
ABOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTIX PELICHUS TJI00aTbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHS 4YEJIOBEUECTBA — CBIPbEBOM, JHEPIrE€TUYECKOM, IMHIIEBOM M IKOJOTHYECKOU
0€30macHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yueHune xumuu:

CIOCOOCTBYET pealn3aliii BO3MOXXHOCTEHM [JIi caMOpa3BUTHUS U (DOPMUPOBAHUS
KYJbTYPBI JUUYHOCTH, €€ 0011el 1 PYHKIIMOHATLHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUSI U TBOPUYECKUX CHOCOOHOCTEH
oOydJarmuxcsi,  HABBIKOB WX  CAMOCTOSITENIbHOM  yueOHOM  J1eATeIhbHOCTH,
AKCTIEPUMEHTAIBHBIX U UCCIIEAOBATEIHCKUX YMEHUN, HEOOXOIUMBIX KaK B ITOBCETHEBHOM
YKU3HHU, TaK U B TPO(HEeCCUOHATBHOMN JCSTEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYUYHOTO MBIIIICHHS, 3aKJIa/IbIBA€T OCHOBBI 1I€IOCTHOTO
B3IJIA/Ia HA EJAMHCTBO MPUPOABI M UETOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B
(dbopMUPOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O00YyUaIOIUXCS;

croco0cTByeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYUYHBIM
3HaHUSIM, K MPUPOJIe, K YEIOBEKY, BHOCUT CBOMl BKJIAJ B IKOJIOrMYECKOE 00Opa3oBaHUE
00yJaromuxcs.

JlanHple HampaBieHus B OOyYeHHM XHMHU O00€CIeUMBAIOTCA CrHenUu(UKON
co/iepKaHus y4eOHOTO TMpeaMeTa, KOTOPHIN SBISETCS MeJarornuecku aganTHPOBaAaHHBIM
oTpakeHreM 0a30BOM HAYKU XUMHHU Ha OTPEJICIIEHHOM JTare e€ pa3BUTHSI.



Kypc xumMuM Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOECHHME OOYYalOLIMMUCS CHUCTEMBbl IE€PBOHAYAJIBHBIX IOHATUH XUMHH, OCHOB
HEOPraHUYeCKOM XMMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHATUN OPraHHUYECKOMN
XUMHH.

CtpykTypa cojiepKaHus MporpaMMmbl IO XUMUU CcGOpMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 nojxoja Kk €€ uyuenuto. ConepkaHue CKIaAbIBAETCA U3 CUCTEMBI TOHATHI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUN O XUMUYECKOH peakiuu. O6e
OTH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO NPHUHIMIYY I[OCIEHOBATEIBHOTO Pa3BUTHS
3HAHUI HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa /J[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHsI O CTPOCHUU aTOMa U XUMUYECKOH CBS3U;

— IPEJCTaBICHUM 00 SJIEKTPOIUTUUECKON TUCCOIMAIIMY BEIIECTB B PACTBOpax.

Teopernueckue 3HaHUS PACCMAaTPUBAOTCA HA OCHOBE SMIIMPUYECKH ITOIYYECHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIONIHSSL (QYHKIIMU OOBACHEHUS W MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEN MPAKTHUYECKOTO TPUMEHEHHUSI U MOJIyYEHUS] U3YyYaeMbIX BEIIECTB.

OcBoeHune mporpaMMbl 0 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MTPEACTABICHUS O
XUMHUYECKOW COCTABJIAIONICH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
LIEHHOCTHOTO OTHOWICHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUA B Hayke. M3ydueHue
XUMHH TIPOUCXOANT C MPUBIICYCHUEM 3HAHUHN U3 paHee U3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronui mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kinace.

[Tpy m3y4yeHHH XUMHUU NPOUCXOAUT (HOPMUPOBAHHE 3HAHHM OCHOB XMMHUYECKOU
HAayKH KakKk o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOH JEeSATEIbHOCTH
YeJI0BeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBI. 3a7a4a yueOHOTro IpeiMeTa
COCTOUT B (OPMUPOBAHUU CHUCTEMBl XMMHYECKMX 3HAHUW — BaXXHEUIHUX (PaKTOB,
MOHITHH, 3aKOHOB W  TEOPETUYECKUX  MOJIOKEHHH, JIOCTYMHBIX  000OIIeHUI
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B MPUOOIIEHWU K HAyYHBIM METOJaM
MO3HAHUS NIPU U3YYCHHUH BEIIECTB U XUMHUYECKHUX PEaKIuii, B YOPMUPOBAHUU U PA3BUTHHU
MO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHMH B Yy4eOHO-IIO3HAaBATENbHON M ydeOHO-
UCCIIEZIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHMM TpaBWi 0Oe30macHoro oOpameHust ¢
BEILIECTBAMU B ITOBCETHEBHOM JKU3HU.

[lpy u3yyeHMM XHMMUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Ba)KHOE
3HauEHUE NPUOOPEHN TaKue 1eJId, KaK:

— (QopMupOBaHHME  UHTEIJIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO  PELICHUH,
CIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HHU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CUCTEMATUYECKOE MPHUOOIIEHNE 00yJaromuxcs K
CaMOCTOSITEIbHOM TIO3HABATEJIIBHOW JIEATEIIBHOCTH, HAYYHBIM METOJaM IIO3HAHMUS,
(bopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— obecrieyeHre yciaoBui, CnocOOCTBYIOLUX MPUOOPETEHHUIO 00YUYaIOLIUMUCS OIbITa
pa3HOOOpa3HOW JEeSATENHHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB



(KJTIOUEBBIX KOMIETEHIINM ), UMEIOIINX YHUBEPCATbLHOE 3HAUCHHUE ISl PA3JIMYHBIX BUIOB
JeATETbHOCTH;

— (hopmupoBanue 061IeH PYHKIIMOHATBEHON U €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHUCJIE€ YMEHUU OOBSICHATH U OLEHUBATH SIBJICHUSI OKPY’KAIOIIETO MHUPA, UCTIOJIb3YsI
3HaHHUS M OIbIT, MOJYYECHHbIE MPH M3YYCHUHM XHUMHUHU, MPUMEHSATh HUX MPHU DPEIICHUU
poOJieM B MOBCEIHEBHOM XKU3HU U TPYIOBOU JEATEIBHOCTH;

— (opmupoBaHue y oOyyarommxcss T'YMaHHCTUYECKUX OTHOIICHHH, MOHUMAaHUS
[EHHOCTH XHUMHYECKUX 3HAHUW IS BBIPAOOTKH SKOJOTHYECKH I11eJIeCO00pa3HOro
MOBEICHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBBS U
OKPYXaroUIed MPUPOIHON CPELBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTE K CAMOKOHTPOJIO W
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY MpOGUIS U HAPABICHHOCTH JaIbHEUIIIEro 00yYeHHUs.

OO0miee yuCIO YacoB, OTBEAEHHBIX IS M3YYEHUS XHUMHUU HA ypPOBHE OCHOBHOTO
obmero oopa3oBaHus, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
9 kmacce — 68 gacoB (2 Jaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuN B )KHU3HU 4YeI0BEKa. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. Ousnueckue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHUE BemiecTB. [lonstue o
MeTOJIaX MO3HaHMs B XUMHUU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHust CMeCeH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JIeMEeHThl. CUMBOJIBI XMMUYECKUX AJIIEMEHTOB.
[IpocTslie U cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢opmysia. BajaeHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHAst
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMUYECKOI'O JIEMEHTA B COEIMHEHUH.

KonunuecTtBo BemectBa. Moiib. MossipHast macca. B3auMocBsI3b KoirdecTBa, Macchbl
U 4YHClIa CTPYKTYPHBIX E€IWHUIl BemecTBa. Pacu€tel mo dopmylnaM XHUMHUYECKUX
COEJIMHEHUHN.

Ou3NYECKUEe U XUMUYECKHE ABICHUA. XUMUYECKasl peaklus U €€ Npu3Haku. 3aKOH
COXpaHEeHHsI MacChl BellecTB. XUMUYeckue ypaBHeHus. Kiaccudukanus XUMHUECKHX
peakiuil (COeIMHEHUs, Pa3JIOKEHHUs, 3aMEIICHHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TOCYJIOM, MpaBuiamMu pabOThl B Ja0OpaTopuu u
npuéMamu oOpamieHust ¢ JabopaTopHBIM O0OpYyIOBaHUEM, H3YYEHHE W ONUCAHUE
(GU3UYECKUX CBONCTB 0Opa3I[0OB HEOPTaHWUYECKUX BEIIECTB, HAOMIOJACHHE (U3HUUECKUX
(n1aBieHne BOCKa, TassHUE JIbJa, paCTUPaHUE caxapa B CTYIIKE, KUIIEHUE W KOHJICHCALIH
BOJbI) M XUMHUYECKUX (TOpEHHE CBEYHM, MPOKAJMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOW) SIBJICHUI, HAOJIOJEHUE W ONHCAHHUE TMPU3HAKOB
NPOTEKaHUsT XMMHMYECKMX peakluuid (pasjioKeHue caxapa, B3aUMOJEWUCTBHE CEpHOU
KHUCIIOTBI C XJOpuaoM Oapusi, pasnoxkenue ruapokcuna menu (II) mpu HarpeBanum,
B3aUMOJICIICTBUE Xeme3a ¢ pacTBopoM conu meau (II), nyueHue cnocoOoB pazaeneHus
cCMeceil: ¢ TIOMOIIBI0 MAarHuta, QUIbTPOBAHUE, BbBIAPUBAHUE, JTUCTHILISALNSA,
xpomarorpadus, MPOBEACHUE OYMCTKHA MOBAPEHHOW COJIM, HAONIOJCHUE W OIHUCAHUE
pEe3yJabTaTOB MPOBEICHUSI ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
co3ZaHue MoJiesield MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razon. CoctaB Bo3ayxa. KHuciopoa — 31€MEHT U TPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoaa B mpupoje, Qpuanueckue M XUMUYECKHE CBOWMCTBA (peakiuu
ropeaus). Oxcuzapl. [lpumenenme xucnopoma. CrmocoObl MONyYEHHS KHCIOpOJIa B
nabopaTtopur W TpOoMbIIUICHHOCTH. KpyroBopor kuciopoga B mnpupome. O30H —
JIOTPOITHASI MOU(PUKAIIHS KUCIOPO/IA.

TernnoBoit d3(hPeKT XUMUIECKON peakIuu, TEPMOXUMHUUYECKUE ypaBHEHUS, IK30- U
SHAOTEPMUUYECKUE peakluu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
NapHUKOBOTO 3(pdeKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bopopon — snemeHT M mpocroe BemiecTtBo. HaxoxaeHwe Bomopoja B HMPUPOE,
dbusznueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoNydeHus. Kuciorel u
COJIH.

Mounsipabiii 00bEM ra3oB. Pac4€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusznueckue cBoucTBa BoAbl. Boma kak pactBoputelnb. PactBopsl. HachellieHHbIE 1
HEHACHIIIIEHHBIE pacTBOPHI. PacTBOPUMOCTSH BelllecTB B Bojie. MaccoBas /107151 BEIIECTBA B
pactBope. XuMHuecKkue cBocTBa BoAbl. OcHOBaHMS. Poib pacTBOpoB B IpHUpPOAE U B
YKU3HU YesioBeka. KpyroBopot Bojibl B pUpo/Ie. 3arpsisHEHUE IPUPOIHBIX BoJ. OXxpaHa u
OYHCTKA IPUPOJHBIX BOJI.

Knaccudukamuss Heopranudeckux coeauHeHuid. Oxcuawsl. Knaccudukanms
OKCH/IOB: coneo0Opa3yroiue (OCHOBHBIE, KHCIJIOTHBIE, am(oTepHbIe) U
HecosieoOpasyromue. Homenknatypa okcugoB. Puznyueckue U XUMHUYECKHE CBOMCTBA
okcu10B. ITomyuenue okcuios.

OcHoBanus. Knaccudukaius ocHOBaHUH: MIENTOYM U HEPACTBOPHUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanui. @PU3WYECKME W XUMHUYECKHME CBOMCTBA OCHOBAHHUM.
[TonydyeHue OCHOBaHUM.

Kucnotel. Knaccudukamus xucnor. Homenknatypa kucinor. dusmdeckue u
XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Howmenknatrypa conedl. @PuU3MYECKHME U XUMHUYECKHE CBOICTBA COJICH.
[Tosmyuenue colei.

['eneTnyeckas cBsi3b MEX/IY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COJCPAKAHUS KHUCIOPOJa B BO3JAYyXE, IMOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W HW3Y4YeHHE CBOWCTB KHUCIOpOJa, HaOmoaeHue
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS M TIPEKpaICHUS
ropeHusi (moskapa), O3HaKOMJICHHE C 0OpasllaMu OKCHIOB W OINMUCAHUE HMX CBOWCTB,
MOJIydeHue, COOMpaHHe, paclo3HaBaHME M HU3Y4Y€HHE CBOWMCTB BojJopoja (TopeHue),
B3aumojieiicteue Bojgopoaa ¢ okcuaoM wmeau (II) (BO3MOXKHO HCIOIB30BaHUE
BUJICOMATEpPHUANIOB), Ha0I0AeHHE 00Pa3OB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBaHUE
0COOEHHOCTEH PACTBOPEHMSI BEUIECTB C Pa3IMYHOW PAaCTBOPUMOCTHIO, MPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHON MAaCCOBOM J10J€M PACTBOPEHHOTO BEILIECTBA, B3aUMO/ICIICTBUE
BOJAbl C MeTa/ulaMM (HaTpueM H  KajubluueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HCCIEIOBaHHE OOpa3llOB HEOPTraHWYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIOICHUE U3MEHEHUS OKPACKU MHAUKATOPOB B pACTBOPAX KUCIIOT U IIEIOYEH,
u3ydyeHue B3aumojeincTBus okcuna menu (II) ¢ pactBopoM cepHOM KHMCIOTBHI, KHCIOT C
MeTaJUlaMH, PpPEaKIUid HEeUTpamu3aluy, TMOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METaJljia IPYTUM U3 PAcTBOpA COJIH, PEUICHUE IKCIIEPUMEHTAbHBIX
3a/1a4 1o Teme «BakHeuIe Ki1acchl HEOPTaHUUECKUX COCTUHECHHIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XMuMHYECKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBsA3b. (OQKHCIUTEIbHO-
BOCCTAHOBHTE/IbHbIE PeAKIIUN



[TepBple MONBITKH KJIACCU(PUKALMM XUMHUYECKUX 31eMeHTOB. [loHsATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U LIETOYHO3EMENbHBIE METAIIJIbI, TAJIOTE€HbI, UHEPTHbHIE
rasel). DJeMEHTBI, KOTOpBbIE 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos JI. U.
Menpeneesa. Koporkonepuoanas u jymmaHonepuogHas popmsl [lepuoanueckoit cucteMbl
xumuueckux sneMeHToB [[. Y. MenneneeBa. Ilepuoast u rpynmbl. OU3HYECKHI CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEeproAa U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3MeMeHTOB l[lepmonnueckoi
cucreMbl /J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO DJJEMEHTAa IO €r0
nonoxenuto B [lepuonnueckoint cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajJdyca aTOMOB XUMHYECKUX  AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPyIIaM U Mepruoaam.

3nauenue llepumoamueckoro 3akoHa u llepmoguyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. [. 1. MeHnneneeB — y4€HbI U TpaKJaHUH.

Xumuueckas  cBs3b.  KoBanmenTHas  (monsipHas M HEMNOJspHAsl)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBA3b.

Crenenp okuciieHus. OKHCIHATEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporneccs
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOOpa3lOoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aHUMOJICHCTBUE
TUAPOKCUAA LHMHKA C pPAcTBOPAMM KHCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIIBHO-BOCCTAHOBUTENBFHBIX peakuuid (TopeHue,
PEaKINU Pa3I0KEeHUS], COSTUHECHHUS).

Mesrcnpeomemmnuwie ceasu

Peanmu3anuss MeXNpeIMETHBIX CBsA3€ld IpH M3y4YEHMM XUMUM B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHITUH, TaK
U TIOHATHUM, SBISAIOIIMXCS CUCTEMHBIMH I OTHEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LIUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHamu3, CHUHTE3, Kiaccu(uKauus, MEPUOJUYHOCTb, HAOIIOJACHNUE, DSKCIIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, WU30TOIIBI,
PaaroaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUNA 3apsi, BELECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHME BellecTBa, ras, (U3MYECKHE BEJIWYUHBI, €AMHMIIBI H3MEpPEHHs, KOCMOC,
I1aHeThl, 3BE€311b1, CoNHIIE.

buonorus: ¢poTocuntes, aApixanue, buocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEPaTbl, TOPHBIE MOPOJIBI, IMOJIE3HbIE
HCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBO 1 XUMHYECKas peaKIus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumMudeckux snemeHtos 1. U.
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMUMHYECKUX



AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KA, KAJIBLUSA U UX COCIUHEHUNA B COOTBETCTBHUH C
ITOJI0’KEHUEM 3JIEMEHTOB B [leproanueckon cuctemMe U CTPOEHHEM UX aTOMOB.

CrtpoeHue BeniecTBa: BUIbl XUMUYECKOU CBS3U. TUIBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCUMOCTBH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEMIETKN U BUIA XUMHUYECKOU
CBSI3H.

Knaccudukauss u HOMEHKJIATypa HEOPTaHHMYECKUX BEHIECTB. XUMUUYECKHUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJIacCaM HEOPTraHMYECKUX COCTUHEHUH,
TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukamums XUMHYECKUX PEaKIMil MO pa3IMYHbIM MpU3HaKaMm (10 YUCTY H
COCTaBy Yy4YacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHIO
CTENICHEeW OKMUCICHHUS XHMHYECKHUX OJEMEHTOB, II0 OOpaTUMOCTH, IO YyYaCTHIO
KaTaJn3aTopa). DK30- U IHJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUS.

[TonsiTHEe O CKOpPOCTH XHUMHUYECKOM peaknuu. [loHarme o006 o0OpaTUMBIX W
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [loHsATHE O TOMOT€HHBIX M TeTEePOTCHHBIX
peakuusx. Ilonsatue o karanuze. [loHsTHe 0 XuUMHYECKOM paBHOBecuu. DakTophl,
BJIASIIOIINE HA CKOPOCTh XUMUYECKOUN PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC peaxiuu, 3JIEKTPOHHBIN OajaHC
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHON peakiuuu. COCTaBICHUE YPABHEHUM OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C MCIIOIh30BAHMEM METOAa JIEKTPOHHOIO OanaHca.

Teopust HPHAEKTPOIUTHUUECKONW JUCCOUMAIMU. OJIEKTPOJUTHI U HEIIICKTPOJUTHI.
Katunonbl, aHvoHBl. MeXaHM3M JUCCOLMAIIMUA BEIIECTB C Pa3IMYHBIMM BHUAAMU
xuMuueckoi cBsizu. Ctenenpb aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHI.

Peakiiun woHHOro oOMeHa. YCIOBHS NPOTEKAaHUS pPEaKIUid HOHHOrO OOMEHa,
IIOJIHBIE W COKpall€HHbIE HOHHBIC YpPaBHEHUS peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHUN U
COJICH B CBETE MPEJCTaBICHUH 00 AICKTPOJMTHYCCKOW auccoryanuu. KadecTBeHHBIE
peakuuu Ha MoHEbL. [ToHATHE O TUIpOIN3E COJICH.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C MOJICJISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METaJVIOB U HEMETaJUIOB (rpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJIOpUIa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT BO3JCUCTBUS PA3IMYHBIX
(bakTOpOB, HCCIEIOBAaHHWE dJEKTPOIPOBOJHOCTH PAacTBOPOB  BEIISCTB, IIpoliecca
JTMCCOIMAIINU KUCIIOT, IMIEeJI0UeH 1 coliel (BO3MOXKHO MCIIOJIb30BAHUE BUJIEO MATEPHAIIOB),
MPOBEJCHUE OIBITOB, W/UIFOCTPUPYIOIIMX MPU3HAKU NPOTEKAHUS PEAKIMA HOHHOTO
obmena (oOpa3oBaHuEe oOcajka, BBIJCICHHE Ta3a, OOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMUX TMPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuid (ropeHue,
peakiu Pa3joKEeHHs, COCAMHEHMS), PACMO3HABAHHE HEOPraHWYECKUX BEIIECTB C
MOMONIBI0 KAUECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajibl 1 UX cOeTUHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE
creneHu okucienus. CTpoeHrne u GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — raJOTeHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOJICHCTBHUE ¢ METaIaMH, HEeMETaJJIaMU,
nienoyamu). XiopoBogopoa. CossiHash KHUCIIOTa, XMMUYECKHE CBOMCTBA, IMOIYy4Y€HHUE,



npuMeHeHue. JlercTBre XJjiopa U XJIOPOBOAOPOJA HAa OPraHM3M 4esoBeKa. BaxHenmme
XJIOPHUJIBI U UX HAXO0KJIEHHUE B IPUPOJE.

O6mas xapakTepuctuka 31eMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHN OKHcieHus1. CTpoeHne U PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB
— KHCTIOpOoJia U cepbl. AJUTOTPONHbIE MOAU(DUKALIUUA KHUCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBO0OpOA, CTpOEHHUE, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA. OKCUIBI
cepbl KaK IMpPEACTaBUTENN KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYECKUEe U
XUMHUYECKHE CBOMCTBA (00IIME Kak MpPEICTaBUTENS Kiacca KUCIOT U clienu(pHuuecKue).
XUMUYECKUE PEAKIUH, JIeXKAIIHNE B OCHOBE MTPOMBIILIEHHOTO c11oco0a MOJy4YeHUs CepHOn
kucnoThl. [IpuMenenne cepHoi KUCIOThl. CoM cepHOM KUCIIOThI, KAUECTBEHHAs! PeaKus
Ha cyibdaTr-uoH. HaxoxkneHue cepbl M €€ COEOUHEHUN B MpUpPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPY KAIOIIEH CpeJIbl COETMHEHUSIMU CEPbI (KUCIOTHBIE JOKIM, 3arpsI3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

OO61mas xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHBbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHHE B MpHUpoie, (hu3nuecKkue u
XuMHu4eckue cpoiictBa. KpyroBopoT a3zota B mpupoae. AMMHak, €ro (usmdyeckue u
XUMHYECKHE CBOMCTBA, MoOJyuyeHHue U npuMeHeHue. Colld aMMOHHS, UX (U3NYECKHE U
XUMHUYECKHE CBOICTBA, IpuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas
KHCIIOTA, €€ MoTy4yeHue, GU3nuecKre 1 XMMHIeCKHe CBOMCTBa (00II1e KaK TPeICTaBUTENS
KJlacca KHUCJIOT U crneuuduueckue). Vcnonp3oBaHue HUTPATOB M COJIEW aMMOHHS B
KauecTBE MUHEPAIbHBIX YIOOpeHH. XUMHUECKOe 3arpsi3HeHHE OKPYKaoIIeld Cpebl
COEJIMHEHUSMU a30Ta (KUCIOTHBIE JOXIU, 3arpA3HEHUE BO3/yXa, MOUBBI U BOJAOEMOB).
docdop, amtorponHsie Mogudukanun Gocdopa, puznyeckrue 1 XUMHUIECKHE CBOMCTRA.
Oxkcupn docdopa (V) u dochopnas kucnora, pu3MUECKHe U XUMHYECKHE CBOWCTBA,
nonydenue. Mcnonb3oBanne GochaTroB B kKauecTBe MUHEPAIBHBIX YA0OPEHHUIA.

O61mas xapaktepuctuka 3nemMeHToB [VA-rpymnmbl. OcCOO€HHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKUCJICHUA.  YIVIEpOZA, aJUIOTPONHBIE  MOAM(DUKAINH,
pacupocTpaHeHue B Mpupojie, (U3MUECKHMe M XUMUYECKHE CBOMCTBA. AacopOums.
Kpyrosopot yrnepoga B mpupone. Okcuabl yriepoaa, ux (pusnueckue U XUMHUYECKHe
CBOICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIYYEHUE U MPUMEHEHHE. DKOJOTUYECKUE
npobaembl, cBsi3aHHBIE ¢ OKcHaoM yriepoaa (IV), rumoresa riaobaqbHOr0 MOTEIICHUS
KJIUMaTa, MapHUKOBBIN 3¢ dekT. YronpHas kucioTa U e€ conu, ux (Qusnyeckue u
XMMHYECKHe CBOMCTBA, MOJIy4eHue U npuMeHeHne. KauecTBeHHas peakiys Ha KapOoHar-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHBIE TOHATHS OO0 OPTaHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yraepoga (MeTaH, 9TaH, STWJIEH, alEeTHJIeH, 3TaHOJ, TIULEPHUH, YKCYCHAas KHCIIOTA).
[TpupoaHbIe HICTOYHUKH YTIEBOAOPOIOB (yroJib, MPUPOAHBIN ra3, HEPTH), MPOIYKTH UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBINLIICHHOCTU. [[oHATHE O OMOTIOTHYECKH
BaXXHBIX BEILIECTBAX: JKMpaX, O€NKax, yrieBoJax — M HX POJU B YKU3HMU YEJOBEKA.
MatepuanbHoe €TUHCTBO OPTaHUYECKUX M HEOPTAaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndeckue nu XUMHUUECKHE CBOWCTBA, MOJyUYEHUE U MPUMEHEHUE.
CoenuHenust kpeMHusi B npupoae. O6mue npencraBieHuss o6 oxcuae kpemuus (IV) u



KpeMHHEBON kuciore. CUIMKATBI, WX HCIOJb30BAHUE B OBITY, B MPOMBIILICHHOCTH.
BaxHuelimue CTpOUTENBbHBIE MaTepuajbl: KepaMHWKa, CTEKJIO, IIEMEHT, OCTOH,
kene300eToH. [IpobiemMpl 6€30MacHOTO HCIOIB30BAHMS CTPOUTEIBHBIX MaTepuajoB B
IIOBCEIHEBHOM >KU3HU.

Xumuueckuit IKcnepumenm:

U3yueHue o0O0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHON KHCIIOTHI,
MIPOBEACHUE KAYECTBEHHBIX PEAKIIMNA Ha XJOPHUJ-UOHBI M HAOIIOJEHHWE MPHU3HAKOB HX
MPOTEKAHUS, ONBITHI, OTPaXKaOIIKNe PU3NUECKUE U XUMUYECKHUE CBOMCTBA raJIOT€HOB U UX
coeTMHEHUH (BO3MOYKHO UCITOJIb30BaHHUE BUIEOMATEpHAJIOB), 03HAKOMIICHHE ¢ 0Opa3amMu
XJIOPUJOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOOpa3liaMu cephl U €€ COEIUHECHHUSIMU
(BO3MOXHO HCIOJIb30BaHHE BHJICOMATEepHAIOB), HAONIOACHHUE IMpoIecca OOYTIMBaHMS
caxapa IoJ| JCMCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3yYCHUE XUMHYECKUX
CBOMCTB pa30aBICHHON CEpPHOM KHCIOTHI, MPOBEJCHHE KA4YECTBEHHOW peakIuu Ha
cynbdaT-uoH U HaOIIOJIEHUE MpU3HaKa €€ MPOTEKaHUs, 03HAKOMIICHHE C (DU3NYECKUMU
cBoMicTBaMH a3oTa, ¢ochopa W UX COCAMHCHUH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATepUajIoB), oOpa3naMu a30THbIX U (OChHOPHBIX YIOOpEHH, MOIyUYeHHUe,
cobmpaHue, pacrno3HaBaHWE W M3YyYCHHE CBOWMCTB aMMHaKa, MPOBEJCHHUE KAYECTBEHHBIX
peaknuii Ha WOH aMMOHMS U ¢ochaT-UOH M W3YyUYEHHE NPHU3HAKOB HMX MPOTEKaHUs,
B3aUMOJICHCTBHE KOHIIGHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0 (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), H3YUYCHHUE MOJCICH KPHUCTALIUMYECKUX PEHIETOK
anMasa, rpaduta, QyiepeHa, 03HAKOMJICHHE C IPOILECCOM aIcoOpOIMH pacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM MPOTUBOTA3a, MOJTyUYeHHE, COOMpaHue,
pacro3HaBaHWE W HW3YUYCHHE CBOWCTB YTJIEKHCIOrO rasa, MPOBEIACHHUE KadyeCTBEHHBIX
peakuii Ha KapOOHAT M CUJIMKAT-UOHBI U HW3YUYEHHUE TMPU3HAKOB HX IPOTEKAHUA,
O3HAKOMJICHME  C  NOPOAYKIMEW  CWJIHUKATHOM  MPOMBINUJIEHHOCTH,  PEIIECHUE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHeHIe HEeMETAIJIbl U UX COCAUHEHUS».

MeTaibl M KX COEIMHEHUS

OO0mias xapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU HX
nojoxeHus B llepuonmueckor cucreme xumuuyeckux snemeHTtoB JI. M. Menneneera u
cTpoeHuss atroMoB. CTpoeHue MeETaIoB. Meramnuyeckas CBsI3b W METaJUIMYecKas
KpUCTAJUIMYECKasT PpemETKa. DJICKTPOXUMHUYECKUN  PSAJ  HANPsOKECHUHW  METaJLIOB.
duznueckue U XMMUYECKHE CBOMCTBAa MeTa/IOB. O0IIHE CTIOCOOBI OJIYyYSHHUSI METAJIJIOB.
[ToHsITHE O KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBbl
(cTanp, 4yTryH, IIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ MPOMBIIIIIEHHOCTH.

[llenounble Metamabpl: nosiokeHue B Ilepuonnueckord cucremMe XHUMUYECKUX
anemeHtoB JI. M. MenaeneeBa, CTpOCHHME HUX aTOMOB, HAxXOXICHHUE B MPHUPOJE.
duznueckue W XMMHUUYECKHE CBOWCTBa (Ha mpuMepe HaTpus W Kanusa). OKCUIbl U
TUIPOKCHIBI HATPUS U Kanus. [I[puMeHeHne MIeI0YHBIX METAJIOB U UX COCTMHEHU.

[IlenoyHO3EMENBHBIE METAJUIBI MATHUM M KaJblIMK: noyiokeHue B [lepuoanueckoit
cucreme xumudeckux 3iueMeHToB /. 1. Menaeneesa, CTpoeHuE UX aTOMOB, HaX0XKJICHUE
B npupone. Ouznyeckne U XMMHUYECKHE CBOMCTBA MAarHus M Kajblusa. Baxueunmwne
COCIMHEHUsT Kalblusi (OKCHUI, TUAPOKCHI, coyn). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUS.



AromuHuN: nonokenue B [lepuonnueckoit cucteme xuMmuyeckux siuemeHTos J1. U.
MenpeneeBa, CTpoe€HUE aroMa, HaxoKJAeHue B npupoje. Puznueckue U XUMHUYECKHE
CBOICTBa alfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCU/IA U TUAPOKCUIA AITFOMUHUSI.

Kenezo: nonoxenne B Ilepuoanueckon cucrteMe XUMUYeCKuUx 3ieMeHToB J[. .
MeneneeBa, CTpOCHHE aToMa, HaXxOXJeHue B mpupoje. Ou3nyeckue U XUMHUUYECKUE
cBoMcTBa xene3a. Okcunabl, Tuapokcuabl U conu xenesa (II) u xenesa (III), ux cocras,
CBONCTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIJIAaBOB, UX (PU3NYECKUMHU CBONCTBAMH,
U3y4YEHHE  PE3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHAA KaJIbLIUA U HATpUs C BOJIOH
(BO3MOKHO MCIOJB30BAHUE BHJIEOMATEPUAJIOB), UCCIEA0BAHUE CBOWCTB KECTKOM BOJBI,
mpolecca ropeHus kelie3a B KUCIopoie (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIIUN HAa MOHBI: MAarHus, KaJbIUs, aTIOMUHHUS,
nuHka, skene3a (II) m xenesa (III), menu (II), HAOmIOMEHWE W OMHCAHWE IPOIECCOB
OKpalIuBaHUs TJIAMEHU MOHAMHU HATPUS, KU U KaJblusg (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), HCClelI0BaHuE aM(OTEPHBIX CBOMCTB THUIPOKCUAA AIIOMHHHS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeIe MeTasuibl
U UX COCITUHEHHUS.

XuMHS M OKPYKAKOIIAs cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM JKM3HM uejoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuii B OwiTy. [lepBas momoms mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XVWMHYECKOE 3arpsi3HEHHE OKpy’Kawlled cpeasl (IpenenbHas JOMyCcTUMAas
KOHIIeHTpauust BemiectB, naigee — I[IJIK). Ponp xumMum B pelIeHHMH 3KOJIOTHYECKUX
npooseM.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpa3loB MaTepuaioB (CTEKJO, CIUIaBbl METAJUIOB, IOJUMEpHbIE
MaTepuasbl).

Mescnpeomemnuie cesa3u

Peanuzanusa MexXnpenMEeTHBIX CBsI3ed MNpU HM3YYeHMHM XUMUU B 9 Kiacce
OCYUIECTBIISIETCS Yepe3 UCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHbIX NOHSITHH, TaK
U TOHATHUM, SBISIOIIMXCS CUCTEMHBIMU [JI1 OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHHTE3, Kiaccu(uKaius, TMepUOJANYHOCTh, HAONIOJCHHUE, OKCIICPUMEHT,
MOJICIUPOBAHKUE, U3MEPEHHE, MOJCNb, SBJICHHE, MApHUKOBBIA 3I(P(EKT, TEXHOIOTHS,
MaTepHuabl.

duzuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWJ, WU30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3apsi], MPOBOJHUKH, MOIYINPOBOJHHKU,
JTURJIEKTPUKH, (DOTOITIEMEHT, BEILIECTBO, TE€J0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCTh, KPUCTAUIMYECKAs PEMIETKA, CIUIaBbl, (U3HUYECKUE



BEJIMYMHBI, CIUHUIBI HM3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connrre.

buonorus: ¢ortocuHTe3, HbIXaHuWe, OWocdepa, DIKOCHUCTEMa, MHHEpaIbHBIC
yI0OpEHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, ITUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOIIAaeMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITIO XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS IIPOrPaMMBbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
JNOCTUTAIOTCA B XO0J€ OOy4YeHHMs] XMMHUU B €IMHCTBE Yy4e€OHOM M BOCHUTATEIbHOU
JEATENBHOCTH B COOTBETCTBUU C TPAIAULUOHHBIMA POCCHHCKUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPaBUIaMH 1 HOpMaMu
HOBEJICHUS U CIOCOOCTBYIOT IIpOLEcCcCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIN3ALNN
00yJaroIuxcs.

JInuHOCTHBIE pe3ynbTaThI OTpakaroT TOTOBHOCTH 00yyaromuxcs
PYKOBOJCTBOBATbCSl CUCTEMOW INO3UTHUBHBIX LEHHOCTHBIX OPHUEHTALUUN M pacIIMpeHue
OIBITA IEATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOTr0 BOCIMTAHMA:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJEeAHI0, TOHUMAHMs 3HAYEHHs] XMMHUUECKON HAayKU B KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJIaJeTh JOCTOBEPHOH uHpopManueil o mepeaoBbIX
JNOCTUKEHUSAX M OTKPBITUSX MUPOBOM M OT€UECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B
HaYYHBIX 3HaHUAX 00 yCTpoicTBE MUpa U OOILECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUSA:

IPEICTABICHUS O COLMAIBHBIX HOPMaxX U IPABUIIAX MEKINYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTM B  OOLIECTBEHHO IMOJIE3HOM,
y4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOW U JIPYTMX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM J1eATEIbHOCTH IPH BBIITOJIHEHUH YUYE€OHBIX, [I03HABATENbHBIX
3aJ1a4, BBIMIOJHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3/JaHUU Y4YEOHBIX MPOEKTOB,
CTpEeMJICHUS K B3aMMOIIOHHMAHHWIO M B3aWMOIIOMOINM B TpOIEcCe ITOM ydueOHOM
JEATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEIECHNE U MOCTYIKN CBOUX TOBapHUILEH C
MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MTOCIIEICTBUN MMOCTYMKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE W XMMHYECKOW peakluu,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISAIOIIME OCHOBY JUIS
NOHMMAaHMSI CYUIHOCTH HAyYHOM KapTHHBI MHUpa, MpPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NMPUPOJBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOJHON CpesoH, O
pOJIM XMMHH B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

N03HABaTEeIbHbIE MOTUBBI, HAIIPaBJICHHbIC HA MTOJIyYeHHE HOBBIX 3HAHUHN 11O XUMUH,
HE00XOAUMBIE 11 OOBSICHEHUsT HAOII01aeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIHHOH,
MH(OPMALIMOHHON U YUTATEIHCKON KYJIbTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIbHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, JOCTYITHBIMU TEXHUYECKHUMHU
cpelcTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K 00YUYCHHUIO U TIO3HAHUIO, JII0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON M UCCIEIOBATENbCKON NEATENbHOCTH, K OCO3HAHHOMY
BBIOOpY HAIPaBIECHHOCTH M YPOBHS O0YUYCHHS B JAIbHEHIIIEM;

4) GopMuUpPOBaHUSA KYJbTYPbI 310POBbSI:



OCO3HAHHE LEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 KU3HU, OCO3HAHUE TOCIEICTBHHA U HETPUSATHE BPEIHBIX
npuBblYeK  (YMOTpeOJieHUsT  aJKOTOoJis, HAapKOTHUKOB, KypeHHs), HEO0OXOIUMOCTHU
coOI0IeHUS MTpaBui O€30MaCHOCTH MPU 0OpALIEHUH C XUMUYECKUMU BEILIECTBAMHU B OBITY
U peaIbHOU KU3HU;

5) TpyAOBOr0 BOCIIUTAHUA:

UHTEpEC K NPaKTHUYECKOMY H3yueHHUIo mpodeccuil u Tpyna pa3iuyHOrO poJa,
YBOKEHHE K TPyAYy M peE3yJbTaraM TPYIOBOM IEATEIBHOCTH, B TOM 4YMCIIE HAa OCHOBE
NPUMEHEHHs] TPEIMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIM BBIOOP HMHIWBUYabHON
TPAaCKTOPUU TPOAOCKEHHSI O00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIHOMN
npo(ecCHOHANbHON NIEATEIbHOCTH M Pa3BUTHUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(eCcCHOHAIBHOM Cpe/ie;

6) 3K0J10rM4YecKOro BOCIUTAHUSA:

HKOJIOTHUYECKH 11eJIecO00pa3HOe OTHONICHHE K MPHUPOJE KaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS, NOHMMAaHHE LIEHHOCTH 3/J0pPOBOr0 M 0€30MacHOTO
oOpaza U3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXMYECKOMY 3JI0pOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHHUS NpaBHil 0€30MacHOTO
MOBEJICHUSI TIPU paboTe C BEIIECTBAMH, a TAKKE B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOTy4aeMble TPU U3YUCHUH XUMUH, IS PEIICHUS
3a1a4, CBS3aHHBIX C OKPYXXAWOIIEW NPUPOAHOW CpENOM, Uil IOBBIIICHUS YPOBHS
AKOJIOTHUECKON KYJIbTYpbl, 0OCO3HAHUSA TI00aTBHOTO XapaKTepa IKOJIOTHUECKHUX MPoOIeM
Y IyTEH UX PELICHUS] TIOCPEACTBOM METOOB XUMHH, IKOJIOTHYECKOTO MBIIUICHHUS], yMEHUS
PYKOBOJICTBOBATBCS UM B ITI03HABATEIBHOM, KOMMYHUKAaTUBHOM U COLMAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocTaBe meTanpeMETHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE JUIs1 YOPMUPOBAHUS
MHUPOBO33pEHUsI OOIEHAyUHbIEe MOHATHS (3aKOH, TEOpHs, MPHUHIMI, THNOTEe3a, (akT,
cUCTEMa, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HMCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4Y€OHBIX MpEeAMETaX M IMO3BOJSIOT HAa OCHOBE 3HAHUM W3 ATHX NPEIMETOB
dbopMHUpOBaTh NMpEACTABICHUE O IETOCTHOW HAy4YHOW KapTUHE MHMpA, U YHUBEPCAIbHbIC
yueOHble JeHCcTBUs (TIO3HABaTENbHbIE, KOMMYHUKATHUBHBIC, DPETYJISATUBHBIE), KOTOpPbIE
oOecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U
OCYUIECTBJICHUIO YYEOHOU AESITEeIbHOCTH.

Ilo3HaBaTe/IbHBIC YHUBEPCAIbHBIC Y4eOHbIe 1efiCTBUA

ba3oBble Jornyeckue neicTBus:

YMEHHUS HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATUN (BBIAECIATh UX XapaKTepHbIC MPU3HAKU,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMU MOHSATHSAMH), HCIOJIb30BaTh MOHATHS IS
OOBSICHEHHS OTIENbHBIX (DAaKTOB W SIBICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJacCU(UKAIMK XUMUYECKUX BEIIECTB M XUMUYECKUX peaKkilMil, ycTaHaBIMBaTh
NPUYHMHHO-CIICACTBEHHBIE CBA3M MEXAY OOBEKTAMHM HW3YYEHHS, CTPOHUTH JIOTHUECKHE



paccyxaeHusi (MHIYKTUBHBIC, JEIyKTUBHbIE, IO aHAJIOTWH), JeJaTh BBIBOJBI U
3aKJIIOYCHUS;

yMEHHE TpPUMEHSATh B TpOIEecce IMO3HAHUSA TMOHATUSA  (NPEAMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMble B XUMHUU MOJICTIbHBIE MPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYECcKast (OopMyJia U ypaBHEHUE XUMHYECKON
peakluuyu — MpU pelIeHUU Y4eOHO-TIO3HABATEIBHBIX 3a7a4, C YYETOM ATHUX MOJAEIBHBIX
MpPEACTaBICHUN BBISBISATh UM XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX
O0BEKTOB — XUMHUYECKHMX BEIIECTB W XHMHUYECKHX pEaKIUi, BBIABIATH 0OIIHE
3aKOHOMEPHOCTU, TPUYMHHO-CIICJICTBEHHBIE CBSI3M U MPOTHUBOPEUUS] B HM3y4aeMbBIX
npoleccax U sABJICHUSX.

Bba3zoBble nccienoBarenbckue 1eHCTBHA:

YMEHHUE UCI0JIb30BATh [TOCTABJIEHHBIE BOIPOCH] B KAYECTBE HHCTPYMEHTA ITO3HAHUS,
a TaKke B Ka4eCTBE OCHOBBI AJs1 (DOPMHUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKAa3bIBA€MbIX CYKJICHUI;

NpUOOpETEHHE ONbITa MO IUIAHUPOBAHUIO, OpraHu3allid ¢ IPOBEJICHUIO
YYEHUUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIEcCca, CAMOCTOSTEIILHO
IPOrHO3UPOBATH €ro Pe3yNbTat, ((OPMYIHUPOBATh 000OIIEHNS U BHIBOBI IO pe3yIbTaTamM
MPOBEIEHHOTO OIBITA, UCCIIEA0BAHUSA, COCTABIISITH OTYET O MPOAETIaHHOM padoTe.

PabGora ¢ undgopmanueii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIUIO PA3ITMYHBIX
BUJIOB M (OpPM MpEACTaBICHMS, MOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
MOMYJISIpHAST JTIUTEpAaTypa XUMUYECKOTO COJIEp KaHMsI, CIIPABOYHBIE MOCOOMS, PeCcypcChl
WuTepHeTa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TMPUMEHATHh pa3UYHbIE METOJbI M 3ampochl NpU TOHCKE U 0TOOpe
uH(OpMaIIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHUS yU€OHBIX U
MO3HABATENBHBIX 33/1a4 OMpPEeNeNEHHOr0 THUIA, MPUOOPETeHHE OmbITa B 00JACTH
UCIIONIB30BaHUsT  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM,  OBJAJCHUE
KyJbTYypOi aKTUBHOT'O MCIOJIb30BaHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSATEILHO
BbIOMpATh ONTHUMAJbHYIO (GOpMYy MpeAcTaBieHUs HHPOpPMALMU M WIUTIOCTPUPOBATH
pelaeMble 3a/1a4u HECJIIOKHBIMU CXeMaMH, AarpaMmMamMu, IpyrumMu ¢popMamMu rpaduku U
X KOMOHMHAIIMSIMHU;

YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHON 1 MCCIe0BaTENbCKON
NEeSATENbHOCTH HMH(OpPMAIMIO O BIUSHUW TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SICTBA U
TpPaHCIOPTa Ha COCTOSIHUE OKPY Karollel MPUPOIHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHHBepCaJIbHbIe YUeOHbIe JeiiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XOJA€ AManora U (Wiau) AMCKYCCHM) IO CYIIECTBY
o0cyxmaeMoil TemMbl, (OPMYJIHPOBATH CBOM TPEUIOKEHUS OTHOCHUTEIILHO BBITIOTHEHUS
MPEUIOKEHHOW 3a/1a4H;

YMEHUS MPEJCTABIATh NOJIYYEHHBIE Pe3yJIbTaThl TO3HABATEIBLHOUN JESTEIHLHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaX; JeJiaTb MPE3EHTAIMI0 PE3yJIbTAaTOB BBHITIOJIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1Ta00paTOPHOTO ONBITA, JIAOOPATOPHON pabOTHI IO
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOIO MTPOEKTA);



yMEHHUS y4eOHOTO  COTPYJAHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOU
MO3HABATEILHOM M MCCIIEI0BATEIIbCKON AEATEIbHOCTH MIpPH PEIICHUH BO3HUKAIOIIUX
npo0OsieM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HIMK (00CYyXaeHus,
OOMEH MHEHHUSMH, «MO3TOBBIC IITYpPMbI», KOOPJIWHALIUS COBMECTHBIX JCHCTBUI,
oTpejiesieHe KPUTEPUEB M0 OIICHKE KayeCcTBa BHIMOJIHEHHON paboThl U APYyTHE).
PeryasitTuBHbIe yHHBepCcaJbHbIe yUeOHbIe el CTBHUS:
YMEHHUE CaMOCTOSITEIbHO ONpPEAENATh LEJId JACSITEIbHOCTH, IUIAHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJIMPOBATH W TP HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATeTbHOCTh, BBIOMpaTh HamOosiee 3(P(EKTUBHBIC CIOCOOBI pelIeHUs YYEOHBIX U
NO3HABAaTENbHBIX  33Jad, CAMOCTOSITEIBHO  COCTaBISATh  WJIH  KOPPEKTHUPOBATh
MPEJIOKEHHBI alITOPUTM JAEHMCTBUM TPU BBIMNOJIHEHUN 3aJaHUM C YYETOM MOJTYyUYEHHUS
HOBBIX 3HaHUU 00 uU3yyaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHUAX, OILICHUBAThH
COOTBETCTBHE NOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON ILEJIM, YMEHUE HCIOJIb30BaTh M
aHAJIM3UPOBATH KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 3a/IaHUM.
HHPE/IMETHBIE PE3YJIBTATDBI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO O0SA3aTENBHOTO COJAEPKaHUS,
YCTaHOBJIEHHOTO JaHHOU (enepasibHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHBIC
00y4JaroIMMHKCS HaY4YHBIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBHM, crielUpUIECKUE IS
peIMeTHOM 00acTu «XUMUS», BUJIBI IEATETLHOCTH 10 TIOTYyYEHUIO0 HOBOTO 3HAHUS, €TI0
UHTEpIpETaIiU, MPeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyaIusX.
K koHny oOyueHus B 8 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS] YMEHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TOHSATHI: aToOM, MOJIEKyIa,
XUMHYECKHM 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpONIHAsE M HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MacCoBast
JI0JIs1 XUMUYECKOT'0 3JIEMEHTA B COEJUHEHUH, MOJISIPHBII 00bEM, OKCU, KUCIIOTA,
OCHOBAaHUE, COJIb, JEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIEHUS, XUMHUYECKas
peakiusi, KiacCH(UKANUSg  pEaKlHil: peakluu COCIUHEHHS, pPeaKIuu
pa3JI0KEHUsI, PEaKIlMy 3aMeIleHUs, PEakllui 0OMeHa, 9K30- U YHA0TEPMHUUECKHE
peakiuu, TernoBoil d3pQexT peakiuu, siAPo aToMa, dIECKTPOHHBIN €0 aToma,
aTOMHasi OpOUTAlb, PAJNYC aTOMa, XUMUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIpHAs
KOBaJICHTHasl CBsI3b, MOHHAs CBS3b, MOH, KATUOH, aHWOH, PAaCTBOP, MaccoBas 105
BeIlleCTBA (MPOLEHTHAs KOHIIEHTpPAIlUs1) B PaCTBOPE;

® WIIIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XHMHUUYECKUX MOHSATUN M MPUMEHSTh
ST MOHSTHUS NIPU ONMKHCAHUU BEILIECTB U UX MPEBPAICHU;

® HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJeHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUN;

® OMpeeNsITh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSIUHEHUSIX, CTETICHD
OKHUCIICHHUS JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, IPUHAIICKHOCTh BEIIECTB K



OnpeneNEHHOMY KJIacCy COEIMHEHHH MO (QopMmyiaM, BHI XUMHUYECKOU CBSI3U
(KOBaJICHTHAsl U MOHHASI) B HEOPTaHUYECKUX COEAMHEHMSIX;

e packpbiBath cMbicn  [lepuonmnueckoro 3axkona J[. WM. Mengeneesa:
JNEMOHCTPUPOBATh  INOHMMAHME  IEPUOJUYECKOM  3aBUCUMOCTH  CBOMICTB
XUMHYECKHUX 3JIEMEHTOB OT UX IOJ0KeHUs B [leproauyeckon cucreme, 3aKOHOB
COXpaHEHMsI MacChbl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHUs, 3aK0Ha ABOTaapo;

® ONUCHIBaTh U XapaKTepus3oBaTh TaOIMuHyro Gopmy Ileproanyeckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJIaBHAs MOArpynmna (A-rpyIma)»
u «no0ouHas noarpymnmna (b-rpynmna)», Massie 1 0OJbIINE NEPUO/IBI, COOTHOCUTH
o0o3HaueHus, KoOTopele uMerTcd B Tabmuie «llepumonuyeckas cucrema
XuMH4eckux ieMeHToB Jl. M. MenneneeBay ¢ 4YMCIOBBIMU XapaKTEPUCTUKaAMHU
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, oOliee YUCIo
JIEKTPOHOB U PacHpeIeI€HUE UX TI0 AIEKTPOHHBIM CIIOSIM);

e iIaccuuUUpPOBaTh XHWMUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XMUMUYECKHE PeakMHU (110 YUCIY M COCTaBy YYacTBYIOIIUX B PEAKIMH BEIIECTB,
10 TEII0BOMY 3P QEKTy);

® XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBAa BEILECTB
pPa3IMYHBIX KJIACCOB, IOATBEPXKAAsl OINHCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHMI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUM;

® [POrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Kadye€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHMSI XMMHUYECKHMX IPEBPALIEHUI B Pa3IMYHBIX
YCIIOBUSIX;

® BBIYNCIATH OTHOCHUTEIBHYI0 MOJIEKYJSIDHYIO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3J€MEHTa Mo GopMyJie COeIMHEHUs, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOU
peakuuu;

® [PUMCHATb OCHOBHBIE OIECPALMM MBICIUTEIBHON JEATEIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHHUE, 000011IeHNEe, CUCTEMATH3AIMI0, KITACCU(DUKAIINIO, BHISIBIICHHE
IIPUYMHHO-CIICCTBEHHBIX CBA3€d — I H3YyYECHHUs CBOMCTB BEILUECTB W
XUMHUYECKUX PEeaKui, eCTeCTBEHHO-HAYYHbIE METO bl TO3HAHUS — HaOII0CHHE,
U3MEpEHUE, MOJEINPOBAHUE, SKCIIEPUMEHT (pEabHbIM U MBICIIEHHBIN);

e cCJenoBaTh NpaBUJIaM IMOJB30BaHUS XMMHYECKOW MNOCYAOW M JabOpaTOpHBIM
o0opyloBaHHMEM, a TaKXe MpaBUiIaM OOpaIlIeHUs ¢ BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIMSIMHU IO BBINOJIHEHHUIO JA0OPAaTOPHBIX XUMHUYECKUX ONBITOB I10
NOJYYCHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (BOAOPOJA M KUCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BCIIECTBA, IUIAHUPOBATb U MPOBOAUTH XMMHUYECKHE DKCIEPUMEHTHI IO
pacliO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO HHAMKATOPOB
(makmyc, ¢peHondTanenH, METUWIOPAHXK U JPyTHE).

K koHiy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE

JIOJDKHBI OTpaxarh C(HOPMUPOBAHHOCTh y 00yYaIOLINXCS YMEHUH:



pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX MOHATHUNA: XMMHUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
peaxiusi, XUMUYEcKasi CBsI3b, TEIUIOBOW 3((eKT peakuuu, MOJb, MOJSPHBIN
00BEM,  pacTBOp,  DJIEKTPOJIUTBI,  HEINEKTPOIMUTHI,  IJIEKTPOJUTHYECKAS
JUccOoLMalMs, peakuud HOHHOrO oOMeHa, KaTaau3aTop, XHMHUYECKoe
paBHOBECHE, OOpaTUMbIE M  HEOOpaTUMbIE  pEaKLUHMH, OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE PEAKIMH, OKUCIUTENIb, BOCCTAHOBHUTENb, OKHCIIEHHE H
BOCCTAHOBJIEHHUE, AJTIOTPOIUS, aM(POTEPHOCTh, XUMUYECKasI CBA3b (KOBAJICHTHA,
MOHHAs, METAJJIMYecKas), KpUCTAUIMYEeCKass PElETKA, KOpPPO3Hsl METaslIoB,
CIUIaBBl, CKOPOCTb  XMMHMYECKOW  PEAaKUUH, MPENeNbHO  JONyCTHUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATH B3aHMOCBSA3b OCHOBHBIX XMMUYECKUX NOHATHA M NMPUMEHATH
9TH MOHATHUSA IPU ONIMCAHUU BEUIECTB U X IIPEBPALLEHUN;

UCIOJIb30BATh XMMHYECKYI0 CHUMBOJMKY JUIsl COCTaBIE€HUS (HOPMYJ BEILECTB U
YPaBHECHUN XUMUYECKUX PEAKIUM;

ONpEENATh BaJEHTHOCTb W CTENEHb OKHCIEHUS XHUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX  PA3JIMYHOIO  COCTaBa, IPHUHAJIEKHOCTh  BEIIECTB K
ONpeesIEHHOMY KJIAcCy COEIMHEHUU 1o (opMysaMm, BUJ XUMHUYECKOU CBSA3U
(KOBaJICHTHAs, MOHHAsA, METAIJINYECKAs) B HEOPTaHUYECKUX COCANHEHMSX, 3apsl
MOHA N0 XHMHYECKOW ¢opMyse, XapakTep cpeabl B BOJHBIX pacTBOpPax
HEOPraHMYECKUX COEIMHEHHWH, THUI KPUCTAIIMYECKOW PEIIETKH KOHKPETHOI'O
BEILIECTBA;

packpeiBaTh cMbIca llepmoamueckoro 3akona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHKE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO
¢dopmy Ilepuonnyeckoit cucTeMbl XUMUYECKHX 3JIEMEHTOB: pa3iNyaTh MOHITHS
«rnaBHas noArpynmna (A-rpynna)» u «nobouyHas noarpynna (b-rpymnmna)y, mansie
U OoybpIIME TEpPUONbl, COOTHOCUTh O00O3HA4YeHHs, KOTOPbIE HMEIOTCS B
NepUOaNYECcKO Tabiule, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsAl fA1pa, oOlIee YHCIO JIEKTPOHOB U
pacrpeiesieHIe UX M0 AIEKTPOHHBIM CIIOSIM ), 00BSICHATH 0011IMe 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEJUHEHUH B MPEJENIaxX MaJIbIX IEPUOJIOB
Y TJIaBHBIX MOJATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIMPOBAaTh XUMHUYECKHE DSJIEMEHTHI, HEOpPraHM4ecKHe BeIecTBa,
XUMHUYECKHE peakuuu (10 YUCIY U COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB,
10 TeroBOMY 3¢ QeKTy, M0 HU3MEHEHHIO CTENEHEH OKHMCICHHMS XUMHYECKUX
AJIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATH) OOIINE U CHEIU(PUUECKUE XUMUYECKHUE CBOWCTBA
OPOCTBIX W CJOXHBIX BEIIECTB, IMOATBEPXKIas ONHMCAHHE MpUMEpamMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKLIUH;
COCTaBJIAITh YPABHEHUS DJIEKTPOJIUTUYECKON TUCCOLUMALNM KHUCIIOT, HIEN0YEN U
COJIeH, TONMHBIE M COKpalIEHHBIE YPAaBHEHHUS PEAKIMd HOHHOTO OOMEHa,



YPaBHEHMsI PEaKIMil, MOATBEPKIAIOUINX CYLIECTBOBAHHE N€HETUYECKOMN CBS3U
MEX/1y BELIECTBAMH Pa3JINYHbIX KJIACCOB;

packpbiBaTh ~ CYLIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMH
HOCPENICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHCca STHX PEaKIM;
IPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MO’KHOCTHU MPOTEKaHHsI XUMHUECKUX MTPEBPALIEHUN B PA3JINYHBIX YCIOBUIX;
BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JI0JII0 XUMHUYECKOI'0 3JIEMEHTa 10 (opMyJie COEAUHEHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJUTH PacUEThl MO YPABHEHUIO XMMHUYECKOU
peaxuuy;

coOroaTh MpaBWiia IOJB30BAHUS XMUMHYECKOW IOCYIO0M M J1ab0paTOpHBIM
o0opylI0BaHMEM, a TaKXKe MpaBuia OOpaleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLIHUSMH TIO BBIIOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB I10
HOJYYCHUIO U COOMPAaHMIO Ta3000pa3HBbIX BEIIECTB (AMMHAaKa U YIJIEKUCIIOrO
rasa);

IPOBOJIUTH PEAaKIUH, MOJATBEPXKAAIOIINE KAaueCTBEHHBIH COCTaB pa3IMYHBIX
BELIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-, OpOMUJ-, HOIU-, KApOOHAT-
, docdar-, cunukar-, cyiabdar-, THAPOKCH]I-MOHBI, KATHOHBl AMMOHHS U MOHBI
U3YYEHHBIX METAJIJIOB, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHMUECKHUX
BEIIIECTB;

NPUMEHITh OCHOBHBIE ONEPALMHU MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000ILEHHEe, CUCTEeMATHU3ALMIO, BBISBIEHUE TNPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€U — JIsl U3YUYEHHUS CBOMCTB BEIIECTB M XMMUUECKHUX PEAKLIUM,
€CTECTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HaONIOIeHue, U3MEpEeHue,
MOJIETUPOBAHUE, IKCIIEPUMEHT (peasibHbIi U MBICICHHBIN).
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJIBHBIe XUMHNYCCKHUC ITIOHATHUA»

1.1

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYCCKHX IOHSATHH: aTOM,
MOJICKYJIa, XUMHYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAS aTOMHAasi M MOJICKYJISIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJII XUMHUYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUYECKAsT PEaKIHs,
KIacCU(PUKALUS  pPEaKIUW: peaklud COCAWHCHUS, PEaKIUU
pa3IOKEHUs, PEaKIUH 3aMCEIICHHs, peaKiuu OOMeHa, 9K30- U
SHAOTEPMHUYCCKUE PEAKIMH, TETUIOBOW 3(D(EeKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B paCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH H
NPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCHICCTB U UX npeBpameHHﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IJISS COCTABJICHUS (I)OpMy'J'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB  COXpPAaHCHHUA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciATb  BAJICHTHOCTHL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCOINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJISIDHYHO U MOJISIDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpGI[CJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IMPOTEKAHHUS XUMHUYECKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIeCTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

WHJMKATOPOB (JaKMyc, (heHospTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKkIuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMma,

BHCKTpOHHLIﬁ clion aToMa, aToOMHas Op6I/ITaJ'IB, paauyc aroma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHUOH, AHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

33

3.4

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh  I[OHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

OTPENEATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs M HWOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06p330BaTeJH)HOﬁ nporpaMmmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCIIUTED,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJUIM4ecKas), KpUCTAJUIMYecKash pelETKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKiuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2
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COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHESTHYCCKOM CBSI3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa H YTJICKHCIIOTO ra3a)

2.5

OpoOBOAWUTE pPE€AKUOWM, IMMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womun, kapOoHat, Qocdar, cunukar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

HpI/IMeHHTB OCHOBHBIC onepam/m MLICHHTGHBHOﬁ JCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ — JJIA I/I3y‘~IeHI/I$I
CBOWMCTB BEIIESCTB M XUMHYECKHX DPEAKIMH; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumuu. Poiab XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

IlousTue o METOJaXx ITIO3HAHUA B XUMHH. Yuctele BCIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIbI. Xumuueckue saeMeHThl. CHMBOJBI XHMHYECKHX

a51eMeHTOB. [IpocThie U c10KHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcUTENbHAas ~ aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyJsApHas Macca. MaccoBass [0y  XUMHYECKOTO

9JICMCHTA B COCAMHCHUH

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COCIUHECHUM

dusnyeckue U XMMHUUYECKHE SBICHUS. XUMHUUYECKas PEaKMs U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BeIIecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakluil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B T1abopaTopuu U mpuéMaMu oOpaleHus ¢ 1ab0paTopHbIM
0o0opyioBaHHEM, HM3Y4YCHHE W ONHUCaHue (U3UYECKUX CBONCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIHUsI BOJIBI) U
XUMHYECKUX (TOpEHHE CBEYM, MPOKAIWBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICKICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE M OIHUCAHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3IoKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM




conu Meau(Il), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbIO MATHHTA,
(¢buIpTpOBaHUE, BHIAPUBAHUE, TUCTUJULIIMUSA, XpoMaTorpadus), MpoBeIeHNUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCaHHE pPe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUEC

Mo/ieJield MOJIeKYJT (I1apOCTEeP KHEBBIX )

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopog — aieMeHT U mpocToe
BenlecTBo. Haxoxkaenue kucinoponaa B npupoje, Guandeckue U XuMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoOb
MOJy4eHHUsl KHCIopojaa B jaboparopuu U MpoMbIIIeHHOCTH. Kpyrosopor

KUCIIopo/a B mpupoje. O30H — alIoTponHas MoAu(GUKALHs KUCIOpoIa

2.2

TermnoBoii 3(p(deKkT XUMUYECKON peaknuu, TePMOXHMHUYECKHE YPaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PeKTa, pa3pylICHUE 030HOBOTO CII0S
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B NpUpo/Ie,
¢usnyeckne M XMUMHUYECKHUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHUSIM

dusnyeckue cBoicTBa BoAbl. Boma kak pactBopurens. PacTBOpbI.
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasgs 101 BeliecTBa B pacTBope. XUMUYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponp pacTBOpoB B IPHUPOJAE M B KU3HU uenoBeka. KpyroBopor
BOABl B IpHUpPOAE. 3arps3HEHUE MPUPOAHbIX BoA. OXxpaHa M OYHMCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(oOTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcuioB. @u3nyeckue U XMMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loiryuenune ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KJaCCaMHU HEOPTraHMYECKHUX COCIUHEHHIM

XUMHYECKUN HKCIIEPUMEHT: KAUYECTBEHHOE OINPEIECICHUE COIACPIKAHUS
KHCJIOpO/ia B BO3AyXe, MOJMy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOICTB KUCJIOpOAA, HAOJII0IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U NIPEKPAILEHUs TOPEHNs (1105Kapa), O3HAKOMJIEHHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHHE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBHE
BOZIOpOAA c OKCHJIOM meau(Il) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIEHUE 0Opa3IoB BEIICCTB KOJIMYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIEM PacTBOPEHHOI'O BEUIECTBA, B3aWMOJCHCTBHE BOABl C MeETaUIaMHU
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHICOMATEPHAIIOB),
ONpEeNIeJICHUE PACTBOPOB KHUCIOT M IIEJIOYEed C IMOMOIIbI HHIUKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB pA3UYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HHJIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicteust okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIJIOTBI, KHUCJIOT € METajulaMM, pEeaKkUuil HeUTpalu3aluy, MOJy4YeHHE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KJIacCU(PHUKAUU XUMHUYECKUX dyeMeHTOB. [loHstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHUX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAS  (OPMBI
Ilepnonnueckoir cucreMbl xumuueckux anemeHtoB (.M. Menneneesa.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPUO/Ia U TPYIIIBI JIEMEHTA




3.3

34

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHMUYECKUX SJIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.
3nauenue [lepuoandeckoro 3akoHa u llepuoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTUs HAaykKH W npaktuku. [[.M. MennaeneeB — y4y€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBaseHTHas (mosisipHasi YW HEHOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3IOKCHUA, COGI[I/IHGHI/IH)

9 KJIACC

Kona

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

BemectBo 1 xumuyeckas peakuus. [loBropenue

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJIbLHUS U HUX
COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHUEM 3JIEMEHTOB B llepmoamyeckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbl XMMUYECKOW CBA3M. THIBI KPUCTAJTIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUIMYECKON
pemIETK M BHJA XMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYEeCKUX BelIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPIaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMUYeCKIX peakluid 1Mo pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B peaklMU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO Karajau3aTopa). OK30- M DJHIOTEPMUYECKHE pPEaKIIHH,

TEpMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

1.4

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHAaTne o0 XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTb XUMUYECKOM peakuuu M

IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHMCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KarroHnbl, aHMOHBI. MeXaHU3M JAMCCOLMAIIMK BEIIECTB C Pa3INYHBIMK BHIAMH
XuMu4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CIoBUsI IPOTEKaHUS pEeaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHUH W COJIe B CBETE TMPEACTABICHUN 00 DIICKTPOIUTHYCCKOM

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHU3e coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIIETOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW peaklUWu OT BO3JAEHUCTBUS Ppa3IUYHBIX (DaKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMANY  KUCJIOT, IIenodeil M comell (BO3SMOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOMUX MPU3HAKU
IPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BObI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaklUi (TOpeHHEe, peakuu pa3ioKeHHs], COEAUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHME CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMojielicTBUE C MeTa/llaMi, HEMETaJIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YEeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOPOJA HAa OPraHU3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2
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2.4

2.5

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH OKUcaeHUs. CTpoeHHe U pU3nUecKue CBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
dusnueckue W XuUMHUYECKHe cBoMCTBA. OKCHIBI cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMUUYECKHE CBOWCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peaKIuy, Jexallue B OCHOBE MPOMBIIIJIEHHOIO CIIOC00a MOJIy4eHUs! CepHOU
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cyabdar-uoH. Haxoxaenue cepsl 1 €€ coeqUHEHUN B mpUpoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMUA CEePhl (KUCIOTHBIE JOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 MMpCa0TBPaAlICHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pPacIpOCTpaHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoze.
AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/IC U XHUMHYCCKUC CBOI\/JICTBa, IOJIyuU€HUC U
npuMeHeHne. Conu aMMOHUS, WX (PU3MUYECKHE W XHMHYECKHE CBOMCTBA,
npuMmeHenne. KauectBeHHas peakius Ha HIOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4eHue, pu3nyeckue U XMMUYecKre CBOMCTBa (00IIMe KaK MpecTaBUTENs
Kjacca KUCIOT M crnenuduueckue). Vcnonb3oBaHMe HUTPATOB M CONEH
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJ0OpeHu. XUMHUECKOe 3arps3HeHue
OKpYXaroIle cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/U, 3arps3HEHNE

BO3/yXa, MMOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaudukanmuu pocdopa, puznUecKre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynnbl. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS. YTJEpOJ, aIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6musi. Kpyrosopot yriepona B mpupoae. OKcuisl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a riob6anbHOr0 MOTEIUICHUS KIMMATa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Moiy4yeHue U npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3STMCTBE

[TepBoHavabHBIC OHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciorta). X coctaB m xumuueckoe crpoeHue. [loHaTne o OmoIOTHUECKH
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W MX POJU B KHU3HU
YyeloBeka. MarepuaiabHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpeMHusA(1V) n kpemuueBoit kucinote. CUIMKaAThl, UX UCIOJIb30BAHUE
B ObITYy, MeIUIMHE, I[POMBIIUIEHHOCTH. BakHeimme crpouTenbHble
MaTepuasbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOH

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHMCIIOTHI; IPOBEICHNE KaUECTBEHHBIX pPEaKLUii Ha XJIOpUA-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
0o0yrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI;
U3y4eHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpPHOI KUCIOTHI, TPOBEAECHUE
KaueCTBEHHOW peakuMu Ha cyab(ar-uoH U HaOJIOJeHHe Npu3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeIMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), 00Opa3laMu
a30THBIX U (HocOpPHBIX yAOOpEHMIt; oTydeHne, coOupaHue, pacro3HaBaHue
U U3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMMOHHUA U (I)OC(baT-I/IOH U HU3Yy4YCHHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3yYCHHE MOJENeH KpUCTAIUIMYECKUX
pemérok anmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJy4yeHHe, cOOMpaHHue, Paclo3HaBaHUE M U3yUCHHUE CBOWCTB
YIJIEKUCIOro Ta3a; INpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH; PELICHUE dKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHeNIIe HeMETAJIbl U UX COEMHEHUS

Mertamisl U uX COCAUHCHUA

3.1

OO0mmas xapakKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHH
nx nonoxeHuss B Ilepuomuueckor cucreMe XUMHYECKUX 3iiemeHToB J[.I.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTtamiueckast CBs3b
U METaUIMYeCKass KpUCTAUIMYECKas peleTka. DJIEKTPOXUMUUECKUU psif

HaIIpSKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIOB. O0IIKe CIIoCOOBI MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPaJFOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " IIPOMBIINIJICHHOCTH

[[lenouynsle MeTaybl: nosoxeHue B [lepuoauueckoil cucteMe XMMUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre 1 XMMHUUECKHUE CBOIMCTBaA (Ha mpuMepe HaTpus U Kanus). Okcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuognueckot cucreMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi W Kaiubliks. BakHeWmmne coeIWHEHHS KalbIHs (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJIEHUE B npuponae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenneneeBa; CTpoeHHE aToMma;, HaxoXaeHue B mpupoxae. Dusuueckue u




3.7

4.1

XUMUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

xene3a(Ill), mx coctas, CBOICTBA U TIOJTyYCHHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
MCIIOJIb30BaHUE BUACOMATEPUAsIOB); MCCIIECOBAHUE CBOICTB KECTKOM BOIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpojAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIIMil HA HOHBI
(Maruusi, Kaiubliusi, amtoMuHus, nuHka, xenesa(ll) u xeneza(Ill), meau(1l);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIlIMBAHUS [ITAMEHU HOHAMU HATpPUS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
uccienoBanre aMm(pOTEepHBIX CBOMCTB T'MAPOKCHAA aFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMe « BaxkHeilme meTanibl
U UX COCUHEHUSD)

XuUMHS ¥ OKpYyKarolas cpeia

HoBble maTtepuansl u TexHoIOruM. BeniecTtBa u maTepuaiibl B IOBCEAHEBHOM
JKU3HM 4eJloBeKa. XUMUS U 310pOBbE. be3omacHoe HeIoab30BaHNe BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HepBaﬂ InmoMomb IIpu XUMHYCCKUX OKOrax U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TIPAMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatorien cpeasl [TK. Ponb xumun B peleHr# 5K0JIOrHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3y4YeHHEe 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

1.2

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJbTYphl M INPaKTUYECKOU
NeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

O HAYYHBbIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XHUMHNYCCKHX peaKuHﬁ; YMCEHHUC HCIIOJB30BATH MOACIN  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax podeCCUOHATBLHOM ACSITEILHOCTH, CBI3aHHBIX C XUMHCH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO ITO3BOJHUT OOYYArOIIMMCS PAacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
JESTEIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOp XUMHUHU Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

ob1rero oopa3oBaHus

2.1

Bianenne cucreMod XMMUYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

Ba)KHEHIINE XHUMHUUYECKHE ITOHATHS: XHMHYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJEKYJISIpHas
MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCH, KUCJIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XUMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMelIeHus, peakud OOMeHa, TeroBOM d((EKT peakiuu, IK30- U
SHJIOTEPMHYECKUE PEAKIIMU, PACTBOP, MACCOBAs JIOJII XUMHYECKOTO

9JICMCHTAa B  COCIUHCHUH, MACCOBasA HOOJd HW  NPOUHCHTHAA




2.2
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KOHILIEHTPALUs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIION
aToma, aToOMHas OpOuTadb, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, MOHHAsI, METAJJINUECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBICHME, DJIEKTPOJIU3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOM peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

yMEHHE TMpPaBWIbHO HCIONb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YHUCIIE MUHEpalbHBIE yIOOpEHHUs, METaJUTBl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351IUCTBE, HAa MPOU3BOJICTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BJIMSHUE BEIIECTB M XUMHUYECKHUX IMPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3
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YMCHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTIUX

y4eOHBIX PEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAY4YHO-IIOIyJiApHasd JIMUTEpaTrypa, CJIOBapu,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-1'[03HaBaTeJ'IBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHN4YCCKUX BCHICCTB,

: YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIEKTPOHOB), PaCHpE/CICHUEM 3JIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAUS U KAJIbIIHS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pajinyc aToma, 3JeKTPOOTPULIATEIbHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKHUE PJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMHUYECKHE PEaKUU

8 YMeHue ornpenensiTh:

81 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi

' MOHA

g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B

. COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID

9 YMeHune xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KHUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPoOB (Boja,

97 aMMHaK, XJOPOBOJOPOJ], CEPOBOJOPOI, OKCHABI M THIPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u gpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPAILICHUM B PAa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSAM XHMHUYECKUX PEAKIUI U HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB UJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
101 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copmMyniupoBaTh mpodiiemy u
MPEAJIOKUTh YyTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYAOBAHHEM
MpaBuUiaMu 0e30IacHoro oOpareHus c BEIICCTBaMH,
WCIIOJI3YEMBIMH B TTOBCETHEBHOW YKM3HU, TIPABUIIAMH TTOBEJICHUS B
123 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS u

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxka |
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBbIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHUC OJHOro McCTajlyla JApyrumM M3 pPacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COC)II/IHCHI/II\/’I»; ((3JI€KTpOJ'II/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHThI,  HUTIOCTPUPYIOIIME  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KAYeCTBCHHBIC PEaKIUu Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUsl, KAJIbIIUS, ATFOMUHUSA,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA
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YMmeHnue:




NPEICTaBIATh PEe3yJIbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB W TAOMUIl W BBISBISATH SMITMPUUYECKHEC
3aKOHOMEPHOCTH
YCTaHaBJIMBATb CBA3HU MCKOY pPCaJIbHO Ha6JIIOI[aeMBIMI/I
14.2 XUMHUYECKHUMH SBJICHUSIMHU M TPOLIECCAMU, TPOUCXOIAIIUMHU B

MaKpoO- U MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laJIBHBIG XHUMHUYCCKUEC ITOHATHUA

YucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYECKHX
OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTP aTOMOB XHMHYECKHX DJJICMEHTOB.

CreneHb OKUCICHUA

1.4

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHas aTOMHAas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsd Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHass Mmacca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckrue U XMMUYECKHE SBICHHUS. XHUMHUUYECKas peaKuusg nu eé IIPHU3HAKH.

3aKOH COXpaHEHMs MACChl BEILIECTB. XUMHUECKUE YPABHEHUS

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHCTCMAa XHMMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleprogmueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
JA.N. Menneneesa. Ilepuoast u rpynmbl. OU3HYECKU CMBICI TOPAIKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XHUMHYECKUX D3JIEMEHTOB

[Tepnonnueckoit cucremst J1.M1. MeHnneneena
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3aKOHOMCpHOCTI/I B U3MCHECHUM CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBLIX Tpex
NepruoaoB, Kajiud, KaJlbIUA (pazu/lyca ATOMOB, JJICKTPOOTPUIATCIBHOCTH,
MECTATNIMYCCKUX W HECMCTAIIIMYCCKHUX CBOfICTB) n Hux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HepHO,I[I/I‘ICCKOP'I CHUCTEMEC U

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BelecTBa
Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh ~ XMMHYECKUX  dJIeMEHTOB. MOHHas  CBS3b.

Merannuueckas CBI3b




3.2

Tunel KpUCTAINIMYECKUX PpEETOK (aTOMHAas, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTH CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOW PEIIETKH M BHAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl U ux

COCIUHECHUA. MeTamisl 1 uXx COCAMHCHUA

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHHUH: OKCHJIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIC) u
HecoJsieoOpa3yronye; OCHOBaHWH (IIENOYM M HEpPacTBOPHMBIE OCHOBAHU);
KHCJIOT (KUCIIOpPOACOJEepKAUe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

dusnyeckue W XHUMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTAJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

du3nyecke U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJJIOB: JIMTHA,
HaTpusA, KaJIid, Maravisd U KaJIbOus, aJIIOMUHUA, KEJIC3a. 3JICKTpOXI/IMI/I'-I€CKI/II\/JI

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMHUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/II‘/'I HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBA OKCHUIOB HeMeTaoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJ0B HEMECTAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB [A-IIIA rpynn, muuka, meau(Il) u

xene3a(1l, III). [TomyueHune okcu10B METAIIIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha IpUMepe
THIPOKCUIOB alllOMMHHUSA, Kene3a, LuHKa). [lomydeHne ocHOBaHUM U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYeCKHe CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHEBOMH, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
ITosydenune kucior

OOure xuMHuYeckre cBoicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupanue, paclo3HaBaHHE BOAOPOJA, KHUCIOpOJa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

4.11

4.12

[Tonyyenune ammuaka, CEpHOM U @30THOM KHUCJIOT B MPOMBbIIIeHHOCTH. O0miue

CITOCOOBI MOJIy4YCHHU A MCTAJIJIOB

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COeIMHEHUI




XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3iIunvyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy Yy4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

52

53

5.4

TernoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKUE YpaBHEHHUS.

DK30- M SHIOTEpMHUUECKUE peakuy. TepMoXuMUYecKue ypaBHEHUs
OKuCINTEIBHOBOCCTAHOBUTEbHbIE peakUy. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKMCIIEHUSI H = BOCCTAHOBJICHHs.  DJEKTPOHHBIA  OayaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

Teopus snexkrponurnyeckoit auccounanuu. KaTtnoHsl, aHHOHbI. DJIEKTPOJINTHI

1 HCOJICKTPOJIUTHI. CunbHbIC U c1a0ble SJICKTPOJINUTHI. Crernenn JUCCoranmn

5.5

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS PEaKIIMU

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMIeH cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JIyXa U BOAOEMOB), CIIOCOOBI €ro MperoTBpaLICHUS
[Ipenenbuas nmonmyctumasi koHreHTpamus BemectB ([IK). Ponp xumunm B
pElIeHNH DHKOJIOTMYECKUX mpobrem. YcuieHwe mnapHUKoBoro 3ddekra,

pa3pyuieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IprMeneHue
METAJJIOB U CIUIABOB (CTallb, YYTyH, AIOPaIIOMUHHUMI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeJuHEeHUH. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YIJIEBOJOPOJOB (Yrojib, HNPUPOAHBIN Ta3, HedTh),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH

6.5

7.1

HepBOHaLIaJ'II)HI)IG MOHATHS 00 OPraHM4YCCKUX BCIICCTBAX KaK O COCAMHCHHAX
yriaepoaa (MCTaH, 9TaH, OTUJICH, alICTUJICH, 3TAHOJI, INIULICPHUH, YKCYyCHAast KI/ICJ'IOTa).
IloHaTre 0 OHOJOTMYECKH BaXKHBIX BCHICCTBAX: XUPaAX, 6em<ax, YrjaeBoaax — v ux
POJIA B JKU3HU YCIIOBCKA

PacuéTrr:

10 (I)OpMy.TIaM XUMHYECKHUX COCIMHEHUM




7.2

Macchl (MacCOBOM) IOJIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHHUAM
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