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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
obmiero o6paszoBanus, npeacrasieHHbXx B DI'OC 00O, a Taxke Ha OCHOBE (enepatbHOR
paboueii mporpaMMbl BOCIIUTAHHS U C YIETOM KOHLEIIIHH MPETOIaBaHus yIeOHOTO IpeMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @exneparu.

[Iporpamma o xuMuu Aa€T MpeICTaBICHUE O LENAX, 00IeH CTpaTernu 00ydeHMs,
BOCIIMTaHUS U PA3BUTHUS OOYJAIONINXCS CPEACTBAMH YU€OHOTO IPEMETa, YCTAaHABINBACT
00s13aTeIbHOE TIPEIMETHOE COJIEpKAHKE, TIPETYCMaTPUBACT PaCcTIpe/IeICHNE ero Mo KilaccaM U
CTPYKTYpUPOBAHUE TI0 pa3ziesiaM U TeMaM IPOTrPaMMBbI [0 XHMHH, ONIPEIEIISET KOJTMUECTBEHHBIC
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COACPIKAHM, PEKOMEHIYEMYIO ITOCIIE0BATEIBHOCTD
W3YUYEHHS] XUMHH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH y4eOHOTO
mporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJIaroInuXCsl, ONPeeNIeT BO3MOKHOCTH TIPEMETa JIIIst
peanu3aiyu TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl, a TAK)Ke TpeOOBaHMIA K pe3ylibTaTaM 00ydeHUST XUMUHU
Ha YpOBHE IIeJIei N3yYeHHS ITPEIMETa U OCHOBHBIX BHJIOB YUE€OHO-TI03HABATEIIHHOM
NEeSITeIbHOCTH 00Yy4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIEp>KaHusl.

3HaHUE XUMHH CITY)KUT OCHOBOH JUTsl (JOPMHUPOBAHHUST MHUPOBO33PEHHSI 00YyUYarOIMIErocs, €ro
MPEJCTaBICHUI O MAaTEePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT POPMHUPYEMbIE XUMHEH
MPEJCTAaBICHHS O B3aMMOTIPEBPALICHHUSX SHEPTHH U 00 SBOJIIOIIUH BEIIECTB B IPUPOJE, O MYTSIX
peleHus r1o00anbHbIX IPoOIeM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — ChIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJOTHIECKOI 0€30IMacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaan3alid BO3MOKHOCTEH Ul caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 0011 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB UX CAMOCTOATEJILHON y4eOHO! JeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCIIEI0BATENILCKUX YMEHUH, HE0OX0AUMBIX KaK B IOBCEHEBHOM >KU3HHU, TaK U B
po(hecCUOHABHON 1EATEIIbHOCTH;

3HAaKOMMUT €O CHEIM(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIa/IbIBAET OCHOBBI LIEIOCTHOTO
B3IJIs1/1a HA €AMHCTBO PUPObI U YeJIOBEKa, SBJISIETCS] OTBETCTBEHHBIM 3TAllOM B ()OPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJaroLUXCS;

crnocoOCTByeT (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHUS K €CTECTBEHHO--HAYYHbIM
3HaHUSAM, K IPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE 00pa3oBaHue
oOyJaromuxcs.

JlaHHBbIEe HaNpaBJICHUS B 00y4E€HUN XUMHUU 00€CIIeUMBaIOTCs CIELU(DUKOM colepKaHmsI
y4eOHOTO MpeMeTa, KOTOPBIM ABJISETCA MeIarorniecky aanTHPOBAaHHBIM OTPAXKEHUEM
0a30B0il HayKN XMMHUU Ha ONPEIENEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHKs OPUEHTUPOBAH Ha OCBOCHUE
00y4aroIMMHUCs CUCTEMBI IEPBOHAYATIBHBIX OHATHIH XMMUHU, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX IOHATHH OpPraHu4ecKOi XUMHH.

CtpykTypa coaepkaHus IPOrpaMMbl 0 XUMUH ¢(hOPMUPOBAHA Ha OCHOBE CUCTEMHOTO
nosxona k e€ uydenuto. CoJiepkaHue CKIaIbIBaeTCs U3 CUCTEMBI TOHATUH 0 XUMHUYECKOM
AJIEMEHTE U BEIECTBE U CHCTEMbI OHATHH 0 XMMHYeCKOH peakiuu. O6e ITH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIIUITY [TOCIIEA0BATEILHOIO Pa3BUTHUS 3HAHUI HA OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCET'O €CTECTBO3HAHHUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHYECKON CBSI3H;



— MPE/ICTaBICHUH 00 IEKTPOTUTHUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHNUS PaCCMAaTPUBAIOTCSL HA OCHOBE SMITMPUYECKU NOJyUYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEOBATEILHO OT OJIHOTO YPOBHSI K JPYroMy,
BBINOJTHAS (PYHKINUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOYKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U TIOJIYyYEHUS U3y4aeMbIX BEIECTB.

OcBoeHure MporpamMmsbl 10 XUMHUH CIIOCOOCTBYET ()OPMHUPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTABIISIONIEH HAYYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOU IIPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAyYHOMY 3HAHUIO U METO/IaM NIO3HaHUs B Hayke. M3yueHne Xumuu
MPOUCXOTUT C IPUBJICUCHUEM 3HAHUIA U3 paHee U3yUYEeHHBIX YUCOHBIX PEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «®usuka. 7 kaacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (HGOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM IEATEIHHOCTH YEIOBEKa U KaK OJJTHOTO
13 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3a/1aua yueOHOTO MpeaMeTa COCTOUT B POPMUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUM — Ba’KHEHIIMX (aKTOB, OHATHUH, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUH, JOCTYIMHBIX 000011IEHUI MUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HAyKH, B
MPHOOIIEHNH K HayYHbIM METO/IaM MO3HAHUS MPU U3YUYEHUH BEIIECTB U XUMUUYECKUX peaKuil, B
(hopMHUPOBAHUM U PA3BUTHH MMO3HABATEIBHBIX YMEHUHM U X IPUMEHEHUH B y4EOHO-
M03HABaTEeIbHON U yueOHO-HCCIIEI0BATENbCKON eI TENIbHOCTH, OCBOCHUHU IIPABUII OE€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipu u3ydeHnn XMMHUHN Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUECHUE
MPUOOPENH TaKKue LIEH, KakK:

— ()opMHPOBAHUE UHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIo,
COTPYHUYECTBY, CAMOCTOATEIBHOMY IIPUHSATHUIO PELICHUH, CIOCOOHOM aanTupoBaThes K
OBICTPO MEHSIOIUMCS YCIOBHM KHU3HM;

— HaIpaBJIECHHOCTh 00yYEHHUS Ha CUCTEMATHIECKOE MPUOOIIICHNE 00YJIArOIITUXCSI K
CaMOCTOSATEJILHON MTO3HABATEIBHON JESITEIbHOCTH, HAYYHBIM METOJAM NO3HAHHUS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue yciIoBHi, CIOCOOCTBYIOIUX TPHOOPETEHNIO 00YUYarOIIMMUCS OIIbITA
pa3sHOO0Opa3HOMN AEATEIILHOCTH, TIO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBbIX HABBIKOB (KIIIOYEBbBIX
KOMIIETEHII ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUJIS PA3JIMUHBIX BUJIOB JIESITEIbHOCTH;

— (opmupoBanue o01IeH PyHKIMOHAIBHON U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
qucie yMEHUN OObACHATh U OLICHUBATH SBJICHHS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ysl 3HAHUS U
OIIBIT, OJY4YEHHBbIE IIPU U3YUCHUU XUMUH, IPUMEHATh UX IIPHU PEeLIEHUH Ppo0JieM B
MIOBCETHEBHOM JKU3HU U TPYIOBOM JEATENbHOCTH;

— (opMHpOBaHUE Y 00YYAOLIMXCSI TYMAaHUCTUYECKMX OTHOIIECHUH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUN 17151 BBIPAOOTKU KOJIOTMUECKH 11€7€CO00pa3HOro MOBEICHHS B OBITY U
TPYIOBOM J€ATEIBHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3JI0POBBS U OKpPYKarollel IpUpoaHOi
cpenpbl;

— pa3BUTHE MOTHUBALIMHU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEGHHMS OOIIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouIIs U HaIIPaBJIEHHOCTH JAajbHEUIIero 00ydeHusl.

OO11ee yKcI0 4acoB, OTBEIEHHBIX U1 U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO O0IIIET0
obpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeIeT0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArperarHoe cocTosiuue BemecT. [lonstue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHYECKHUX AJIEMEHTOB.
[IpocTeie U cnoKHBIE BenIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas popMyia. BaTeHTHOCTh aTOMOB XMMHYECKUX JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIIpHAst
Macca. MaccoBast J10Jis1 XHMUUYECKOTO 3JIEMEHTA B COCTMHCHHH.

KonnuecTBo BemecTBa. Mosbs. Mosisipaast Macca. B3auMOCBSI3b KOJTMYECTBA, MAaCChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMHUUECKHX COSTMHEHUH.

dusndecKkrue 1 XMMUUECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. Kitaccudukanuss XaMUIeCKuX peakiinii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHns, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYI0H, TPaBUIaMu pabOThI B TAOOpATOPUH U TTPUEMaAMU
oOparenus ¢ 1abopaTOpHEIM 000PYIOBAaHUEM, U3YUCHUE U OTMCAHNUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TIaBICHUE BOCKA, TasTHHE JIbJIa,
pacThpaHue caxapa B CTYyIKe, KUIEHHE U KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOpPEHUE CBEUH,
MPOKaJTUBAaHUE MEIHOM TTPOBOJIOKH, B3aMMO/ICHCTBHE MeJla C KUCIIOTON) SIBJICHUM, HAOJIIOICHHE
Y OMKCaHKE MPU3HAKOB MPOTEKAHU XUMUUECKHUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aMMOJICUCTBHE kele3a ¢ pactBopoM coiu meau (1), uzydenune cnoco6on
pasfesieHus: CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHKE, BhITAPUBAHUE, TUCTUIIIALUS,
xpomatorpadusi, IpoBeIeHNUE OYNCTKH TIOBAPEHHOM COJIM, HaOII0/IEHUE U ONUCaHHe
PE3yNIbTaTOB MPOBEACHUS ONBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3/JaHHe
MoJenel MOJIeKyI (IIapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aieMeHT U IpoCcToe BEIIEeCTBO.
HaxoxaeHue Kucaopoza B mpupo/ie, PU3ndecKue i XAMUUYCSCKUAE CBOMCTBA (PEaKI[MK TOPEHHS).
Oxcuppl. [Ipumenenue kuciaopoaa. CriocoObl MOTyYeHHs KUCIOpoAa B 1abopaTopuu U
npoMbleHHocTu. KpyroBopoT kuciopoaa B npupoje. O30H — alioTporiHas Moau(UKaus
KHCTIOpO/a.

TemnoBoii 3¢ ekt XuMHUeCKol peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, K30~ U
SHIOTEPMHUUECKUE peakIy. TOIHNBO: YTOJIb U METaH. 3arps3HeHHE BO3/lyXa, YCHIICHUE
MApHUKOBOTO 3 QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocroe BeniecTBo. Haxoxnenue Bogopoaa B IpUpoe,
(dbusznuecKkrue u XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTsr u conm.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusunueckue cBoricTBa BoAbl. Bona kak pactsopurens. PactBopel. Haceiennbie u
HEHACHIIIEHHbIE pacTBOPHL. PacTBOpUMOCTH BelIeCTB B BoJie. MaccoBasi J0Jisl BELECTBA B
pactBope. Xumudeckue cBoicTBa BoJibl. OcHOBaHMs. Posib pacTBOPOB B PUPOJAE U B )KU3HU
yenoBeka. KpyroBopot BoJibl B mpupojie. 3arpsi3HeHHe NpUpOAHbIX Boja. OXpaHa U OUMCTKA
MPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeaunenunid. Oxcuapl. Kimaccudukanust okcuaoB:
coneoOpa3ymomire (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHBIE) U HeconeoOpasytomre. HomeHknarypa
OKCUA0B. DU3HUECKHNE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHne OkCHIoB.



OcnoBanus. Kiaccudukanus ocHOBaHUI: MENOYM U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBaHuii. PU3nUeCKUEe U XUMUUYECKHE CBOMCTBA OCHOBaHM. [lonydenue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknarypa kucioT. @u3nueckie 1 XaMU4ecKre
cBoiicTBa kuciot. P aktuBnoctu metamuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa cosneil. @usnueckue u XuMuieckue cpoiictsa coieil. [lonyuenue
COJIEH.

I'enernueckas cBs3b MEXY KJacCaMU HEOPraHUYECKUX COECAMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEIEIIEHNE COJIEPKAaHU KUCIOPOAa B BO3/1yXe, IOJy4eHHUEe, cOOupaHue,
pacrno3HaBaHUe U N3y4YE€HUE CBOMCTB KUCIOPOa, HAOIIOeHIE B3aUMOIEHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHHUS U MIPEKpaIlleHHs TopeHus (1okapa), 03HaKOMJIEHHE C
o0Opa31aMu OKCHJIOB M OITMCAaHUE UX CBOWCTB, MOJIy4YeHUE, COOMpaHKe, paclio3HaBaHUE U
M3y4YeHHe CBOMCTB BOIOPO/1a (rOpeHHe), B3auMoieiicTBHe Botopoia ¢ okcuaom meaun (1)
(BO3MOXHO MCTIOB30BAHKUE BUACOMATEPUAJIOB), HAOIIOEHUE 00pPa3IOB BEIIECTB KOJIMUYECTBOM
1 Mo, HcceioBaHHE 0COOEHHOCTEN PACTBOPEHUS BEILIECTB C PA3IMUHOIN pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHON MaCCOBOM JI0JIEN PAaCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJIBI C MeTAJJIaMH (HATpUEM U KalblieM) (BO3MOYKHO MCHOIb30BaHHE
BHJIEOMATEPHUAJIOB), UCCIIeI0BaHUE 00pa3Il0B HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUS OKPAaCKU HHAUKATOPOB B paCTBOPAX KUCIOT U IIeJIouei, U3yueHHe
B3anMoeiicTBus okcuna meau (I1) ¢ pacTBopom cepHOM KHCIIOTHI, KUCJIOT C METAJIJIAMH,
peaKkuuii HeUTpaau3alu, NoJTy4YeHue HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHUE OJTHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIIEHNUE SKCIIEPUMEHTAIIBHBIX 3aa4 o TeMe «BaxHeiimune
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuveckuii 3axoH u [lepnoanyeckas cucreMa XuMudeckux 3jaemenTon /1. U.
MengesieeBa. Ctpoenne aToM0B. XuUMHYecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KJIACCU(PUKAIIUU XUMUYECKUX JIeMEHTOB. [IoHsATHE O Tpymax
CXOJHBIX JIEMEHTOB (I1I€JIOYHbIE U I1€JI0YHO3EMEeNbHbIE METAILIbl, TAJIOTEHbl, UHEPTHBIE I'a3bl).
DneMeHTBI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUIbI U THIPOKCUJIBL.

[Tepuoanueckuit 3akoH. [lepuoanueckas cuctema XuMuueckux anemeHToB . U.
MenneneeBa. KopoTtkonepuoanas u piuHHoneproanas popmsl [leproauueckoit cucTeMbl
xumudeckux 3eMenToB . . Menaeneesa. [lepuoas! u rpynmsl. @U3nyeckuili CMbICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB NEpBBIX 20 XMMUUECKUX 3NIeMeHTOB [leproauieckoii CucTemMbl
. . MenneneeBa. XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA I10 €0 MOJIOKEHUIO B
Ilepuoanueckoit cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS pailyca aTOMOB XUMUYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akona u Ileproanueckoit cuCTEMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOIsIpHASI U HEMOJISPHASI) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenensp okucienus. OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHre 0Opa3IoB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHIA
LIMHKA C PACTBOPAMHU KHCJIOT U ILEJI0Y€EH, IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHEHNS).

Mesicnpeomemmnunie ceazu



Peanu3zanus MexXnpeIMETHBIX CBsI3€d IPU U3YYEHUU XUMHHU B 8 KJIaCCE OCYIIECTBIIAETCS
4yepe3 UCI0JIb30BAaHUE KaK OOIKX €CTECTBEHHO--HAyYHbIX MOHATUMN, TaK U IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OOm1re ecTecTBEHHO--HAyYHbIE TIOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIW3, CUHTE3, KJIacCU(PUKaIHs, IEPUOIUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHNE, MO/JIEIIb, SIBJICHUE.

®duznka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIbI,
panmoaKTUBHOCTb, MOJIEKYIIA, JICKTPUIECKUHN 3apsi]l, BEIIECTBO, TEJI0, 00bEM, arperatHoe
COCTOSIHUE BEILIECTBA, a3, (PU3NUeCKUEe BETUUNHBI, EAUHUIIBI U3MEPEHUS, KOCMOC, IUIaHETHI,
383151, ComHIIE.

buonorus: ¢dortocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHbIE IOPO/IbI, ITOJIE3HbIE
HCKOIIaeéMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Tepnoanueckuit 3akoH. [lepnoanueckast cuctema XuMu4deckux anemeHTos /1. U.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalus, KaJbLUS U UX COETMHEHUI B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUAbBI XUMUYECKOH CBSA3HU. THITBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUINA KPUCTAIIMYECKON PEIIETKU U BUAA XUMHUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA
BEILECTB, OTHOCAINUXCSA K Pa3JIMYHBIM KJIACCaM HEOPTaHUYECKHUX COCIUHEHMM, TCHETUYECKast
CBSI3b HCOPraHUYECKHUX BEIICCTB.

Knaccugukanus XuMUUECKUX peakLui M0 pa3IuuHbIM IPU3HAKaM (110 YUCIY U COCTAaBY
YUYacTBYIOIIMX B PEaKI[H BELIECTB, 110 TEIIIOBOMY 3(P(EKTy, IO N3MEHEHUIO CTETIeHEN
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB, 10 0OpPaTUMOCTH, 110 YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsiTue o ckopoctu xuMHueckoi peakuuu. [lonsarue 06 0OpaTUMBIX U HEOOPATUMBbIX
XMMHMYECKUX peakuusax. [[oHATHe 0 TOMOTEHHBIX U IeTEPOreHHbIX peakuusax. Ilonsarue o
karanuse. [lorarue o xumudeckoMm paBHoBecuu. DaKTOPBI, BIXUAIOIINAE HA CKOPOCTh
XMMHMYECKOHN PEaKIIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKuCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLINH, SJIEKTPOHHBIN OaJaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBIeHUE yPaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIX
peakumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopus 31eKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOJIUThL. KaTHoHsI,
aHUOHBI. MexaHN3M IHMCCOLMALMY BELIECTB C Pa3IMYHbIMU BUJAMH XUMUYECKOU CBA3H.
Crenenp qucconyanui. CUIbHbIE U CIIa0bIe SIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHa. Y CII0BUS MPOTEKAHUS PEaKIIMi HOHHOTO 0OMeHa, MOJHbIE U
COKpAILEHHBIE HOHHBIE YpaBHEHH peakuuii. CBOICTBAa KMCIIOT, OCHOBAHUH U COJIEU B CBETE
MPEJCTaBICHUN 00 IEKTPOJMTHUECKON Aucconnany. KauecTBeHHbIE peakI[Mi Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEIISIMUA KPUCTAININYECKUX PEHIETOK HEOPraHUYECKUX BEILIECTB —
METaJUIOB M HEMETaJUIOB (rpaduTa U armMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUH OT BO3AECHCTBUS Pa3INYHbIX
(baxTOpOB, UCCIIETOBAHNUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IPOIlecca TUCCOIHALINN
KHCJIOT, Lesioueil U cosiei (BO3MOXKHO UCIIOJIb30BaHUE BUIE0 MAaTEPHAIIOB), IIPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKH MPOTEKAHUS peaKkinii HOHHOTO oOMeHa (00pazoBaHue
ocajika, BbIJIEJICHUE Tra3a, 00pa30BaHKE BOJIbI), OTBITOB, HIUTIOCTPUPYIOIIUX IPUMEPHI



OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOPEHUE, PEaKIIMK PAa3JI0KEHUs, COSAUHEHUS ),
pacro3HaBaHHe HEOPraHMUECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIINii Ha HOHBI,
pelieHne SKCIepUMEHTAIbHBIX 33/1a4.

HemeTanibl 4 X coeTUHEHUS

OO01as xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crereHu okucienusi. CTpoeHue u (pu3nIecKrue CBOWCTBA MPOCTHIX BEHIECTB — IaJOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MPHUMEpPE XJIopa (B3aMMOICHCTBHE C METANIaMH, HEMETaJlJIaM U,
mienoyamu). XsopoBoaopoa. CossiHast KUCIOTa, XUMUYECKHE CBOWCTBA, MOyYCHNE,
NpUMEHEHHE. [[eliCTBHE XJI0pa U XJIOPOBOIOPO/IA HA OPraHU3M YeloBeKa. BaxkHeume Xmopuasl
1 X HAXOXKICHUE B TIPHPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnbel. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe CTeTeHN OKucieHus. CTpoeHue u GU3NIecKrue CBOHCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUTOTPOITHBIE MOTU(BHUKAIIMH KUCIOPO/Ia ¥ cepbl. XUMUYECKHE CBOHCTBA
cepsl. CepoBOAOPO, CTpOCHME, (PU3NUYECKHE U XUMUYECKHEe CBOMCTBA. OKCHIBI Cephl KaK
MPECTaBUTENN KACIOTHBIX OKCHIOB. CepHast KUCIIOTa, (PU3NIECKHe U XUMHUYECKHE CBOMCTBA
(oOmmme Kak mpeacTaBUTEeNs Kilacca KHCIIOT U crierduyeckne). XUMUYECKHE PEeaKIny,
JIeKaIIRe B OCHOBE MTPOMBIIINIEHHOTO CII0C00a MOJTy9IeHUs] CEpHOU KUCIOTHI. [IpuMeneHne
cepHoOM KucioThl. Coyu cepHOM KUCIIOThI, KaueCTBEHHAs peaklius Ha cyinbdar-uoH. Haxoxnenue
Cephl U €€ COCTMHEHNH B IPUPOJIe. XUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH, 3arPs3HEHUE BO3/yXa H BOJOEMOB), CITIOCOOBI €T0
MPEIOTBPAIICHHS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHS. A30T, paclpOCTpaHEHUE B MpUpoe, pusndeckue u
XUMUYECKHEe CBOMCTBA. KpyroBopoT a3oTa B mpupojae. AMMHAK, €ro GU3nIecKue U XUMUICCKIE
CBOMCTBa, MoytydyeHue u npuMeHeHue. Coam aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTRA,
npuMeHenue. KauecTBeHHast peakiiusi Ha HOHbI aMMOHHMSI. A30THAs KUCJIOTa, €€ MOJTydeHHe,
(br3uYecKre U XUMUYECKHE CBOMCTBA (00IIMe KaK IPEICTaBUTEIIS Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIBbHBIX
ynoopenuil. XuMuueckoe 3arpsi3HeHUe OKpYKaloIlel Cpelibl COeAUHEHUAMU a30Ta (KUCIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3AyXa, OUBHI H BOJOEMOB). Docdop, alioTponHbie MoAU(pUKaAIK
dbocdopa, puznueckne u xumudeckue cBorictBa. Oxcua gocdopa (V) u dhochopHas kuciora,
(buznueckue U XMMUYECKUE CBOMCTBA, noiydenue. Vcnonb3oBanue ¢pocdaroB B KauecTBe
MUHEPAJIbHBIX YIO0OPEHHIA.

O6mas xapakrepuctuka neMeHToB |V A-rpymnmnel. OcoOeHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHS. YTIIepO/, aJUIOTPOIHbIE MOIU(UKALIUY, PACTIPOCTPAHEHUE B
npupoe, (pu3nuecKrue u XuMudeckue cBorictsa. AncopOrusi. KpyroBopot yriepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux pusndeckue U XMMHUUECKUE CBOMCTBA, AEWCTBHUE HA KUBBIE OPraHU3MBbI,
MOJIyYeHHEe U MPUMEHEHUE. DKOJOrHYeCKre MpooIeMbl, CBsI3aHHbIe ¢ OKcuaoM yrieposa (1V),
TUIO0TEe3a TJI00aTbHOTO MOTEIUICHUS KITUMAaTa, TapHUKOBBIN 2QQeKT. YroibHas KUCIO0Ta U e€
COJIH, UX (PM3NYEeCKUe U XMMHUYECKHE CBOMCTBA, MoJlydyeHHe U npuMeHeHue. KauecTBennas
peaxiusi Ha KapOoHaT-uoHbL. Mcnonp3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKHUX BEIECTBAX KAK O COEAMHEHUX yriepoaa
(MeTaH, ATaH, STHUIIEH, alleTUJIeH, dTAHOJ, TJIMIEPHH, YKCYCHas KucnoTa). [IpupoaHbie
WCTOYHUKH YIIIEBOAOPOAOB (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX EpepabOTKU
(OeH3uH), UX POJIb B OBITY U MIPOMBILLIEHHOCTH. [ToHATHE O OMOIOTMUECKH BaKHBIX BELIECTBAX:
KUpax, Oenkax, yrieBoJiaXx — U UX POJIH B KHU3HU YeloBeka. MaTepuaibHOE €MHCTBO
OpPraHNYeCKUX U HEOPraHMYECKUX COCUHEHUH.

KpemHuuid, ero ¢pusnyeckne u XuMHUUECKUE CBOMCTBA, OIy4YE€HHE U TPUMEHEHHUE.
Coenunenus kpeMHus B ipupojie. Obuue npeacraneHus oo okcuae kpemuus (1V) u
KpeMHUeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBINIJICHHOCTH. BaxkHel e



CTPOMTENbHBIC MaTEPUANIbl: KEpaMHUKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [Ipobaembl
0€30I1aCHOT0 MCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3oB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, IPOBEICHHUE
KAaueCTBEHHBIX peakLUil Ha XJIOpUA-UOHBI U HAOIIOACHHUE TPU3HAKOB UX IIPOTEKAHHUS, OTIBITHI,
oTpakaronme GU3NIeCKre M XUMHUYECKIE CBOICTBA TaJIOTCHOB M X COCTUHEHUH (BO3MOKHO
WCIIOJIb30BAHNE BHICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3liaMu XJIOPUI0B (TaTOTCHUIOB),
03HaKOMJIEHHE C 00pa3liamMu cepbl U €€ COEIMHEHUSIMU (BO3MOXKHO UCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), HAOIIOACHHUE Mpollecca OOYTIIMBaHUs caxapa Mo/l IeUCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3y4EHHE XUMUYECKUX CBONCTB pa30aBIeHHON CEpHOI
KHCJIOTBI, POBE/IEHNE KaYECTBEHHON peakly Ha Cylb(aT-uoH U HaOII0AeHHEe IpU3HaKa eé
MPOTEKAHUSI, 03HAKOMJIEHHE C PU3NYECKMH CBOMCTBAMU a30Ta, (hocdopa 1 UX coeTMHEHUN
(BO3MO’KHO HCIIOJIb30BAHUE BUIEOMATEPHAIOB), 0Opa3laMu a30THBIX U (POCPOPHBIX YA0OpeHUH,
MoJIyueHue, coOMpaHue, paclio3HaBaHUE U U3YY€HHUE CBOMCTB aMMHaKa, POBEICHUE
KayeCTBEHHBIX peaklnuii Ha HOH aMMOHHUS U (pocaT-uoH U U3ydeHHE NPU3HAKOB UX
MPOTEKAHUSI, B3aUMO/JICHCTBHE KOHLIEHTPUPOBAHHOMN a30THON KUCIIOTHI C ME/IbIO (BO3ZMOYKHO
HCII0JIb30BaHNE BUJICOMATEPHUAIIOB), U3YUYE€HUE MOJIENIeN KPUCTAIIIMYECKUX PEHIETOK anMasa,
rpaduTta, GpyuiepeHa, 03HAKOMIICHHE C MPOIIECCOM aIcOPOIIUM PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPONWCTBOM MPOTHBOras3a, MojaydeHue, coonpaHue, paco3HaBaHue
Y U3yYEHHUE CBOICTB YIJIEKUCIIOro ra3a, IpoBeIeHNEe KaYeCTBEHHbBIX peakuii Ha KapOoHaT U
CHJIMKAT-HOHBI U U3y4eHHE NMPU3HAKOB UX MPOTEKaHMsI, 03HAKOMJIEHHE C TPOAYyKIUEH
CUJIMKAaTHOM MTPOMBIIIEHHOCTH, PEIICHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxHelnmue
HEMETAIUIbl U UX COCTUHEHHUSD.

MeTaJuibl B UX COCIMHEHUS

OO01as XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
noJioxxeHud B [lepuoanyeckoi cucteMe xuMuueckux 3memMeHToB . . MenaeneeBa u cTpoeHus
atoMoB. CTpO€HHE METAJUIOB. MeTandeckasi CBSI3b U METAJUTMYECKask KpUCTAIUINYECKAst
peméTka. DIEKTPOXUMUYECKUH Pl HANPsHKEHUM MeTaiioB. Dusnyeckne u XUMUYECKHE
cBoiicTBa MeTayuioB. OOmIue cnocoObl noyydyeHus: MetaysioB. [loHsATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPAIFOMUHUNA, OpOoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounble MeTasuIbl: NOJI0XKEHUE B [lepuoanueckoii cucreMe XMMUYECKUX 3JIEMEHTOB /.
W. MeneneeBa, CTpo€HUE UX ATOMOB, HaxOX/JieHUE B npupoje. Guznueckue u XuMu4yecKkue
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpuUs U Kanud. [Ipumenenue
LIEJ0OYHBIX METAJUIOB U UX COETUHEHUIA.

[I{enouyHoO3eMeNnbHbIE METAJIJIBI MArHUH U KaJdbLUi: 1os0xkeHue B [lepuoanueckoit
cucrteMe xumMudeckux 3neMeHToB . . MennaeneeBa, cTpoeHre UX aTOMOB, HAX0K/ICHUE B
npupojie. Puznueckre 1 XMMUYECKUE CBOMCTBA MarHus U Kanblus. BaxxHelmue coelnHeHns
KaJblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMS.

AmoMunMit: nosoxenue B [lepuoanueckoii cucteMe XuMudeckux sneMentoB Jl. WM.
MenneneeBa, CTpOCHHE aTOMa, HaX0XkI€HUE B ITpupoe. Pusnueckne 1 XMMHUYECKUE CBOMCTBA
aOMUHUS. AMOTEpHbIE CBOICTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme XuMuueckux annemMeHToB Jl. 1.
MenneneeBa, CTpOCHHE aTOMa, HaX0kIeHUE B ipupoJe. Pu3nuecKkue 1 XMuMUYECKHE CBONCTBA
xene3a. Oxeunbl, ruapokcuanl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIAaBOB, UX (PU3NUECKUMHU CBOHCTBAMH,
U3yuYeHHe pe3yIbTaTOB KOPPO3UH METAJIOB (BO3MOKHO HCHOJIb30BAaHUE BUAEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOACHCTBHSI OKCH/IA KAJIbLIUS M HATPUS C BOJOM (BO3MOYXHO HCIIOJIb30BaHHUE
BHJIEOMATEPHUAJIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHUs JKelie3a B



KHUCII0pOoie (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPUANIOB), IPU3HAKOB IIPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, KaJIbLI¥sl, aIFOMUHUS, ITUHKA, xkene3a (1) u xeneza
(1), memu (1), HabmrOACHUE M OTICAHUE MTPOIECCOB OKPAIIMBAHKS IJITAMEHH HOHAMU HATPHS,
KaJHsl ¥ Kalblus (BO3MOXKHO MCIOJIH30BAHNE BHICOMATEPUAIIOB), UCCIIEAOBAaHIE aM(POTEPHBIX
CBOMCTB TUAPOKCH/IA AJTIOMUHHUS M TUAPOKCUIA IIMHKA, PEIIEHUE HKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxHelme MeTajliIbl U UX COCIUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Matepuaiibl B IOBCEHEBHON KU3HU UeloBeKa. bezonacHoe ncnonb3oBaHue
BEILIECTB M XUMUUYECKHUX Peakiuii B ObITy. [lepBas moMoIs Npu XUMHUYECKUX 0KOTrax 1
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulei cpeapl (mpeaenbHas JoMycTUMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIO, CIJIaBbl METAJUIOB, IIOJUMEPHbIE MaTEpPHAIbI).

Meostcnpeomemmnwie ceasu

Peanusanus MmexnpeIMeTHBIX CBA3EH NPU N3YYEHUN XUMUU B 9 Ki1acce OCyIEeCTBIIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHHN, TaK U TTOHSATHH,
SBIISIOLUXCS CHCTEMHBIMHU JUIS OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (pakT, rUnoTe3a, 3aK0H, TEOPHs,
aHaJIU3, CUHTE3, KJIacCu(UKaIKs, epUOIUIHOCTh, HAOIIOIEHNE, SKCTIEPUMEHT,
MOJENTUPOBaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTHSI, MAaTEPUAJIBI.

®du3nka: MaTepus, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIbI,
PaaoOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHUM 3apsij, IPOBOJHUKH, ITOJIYIIPOBOIHUKH,
TMDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, ras,
pacTBoOp, paCTBOPUMOCTb, KpUCTAILTNYECKas pelI€TKa, CIiiaBbl, (PU3NYECKUE BEITUYUHBL,
€AVHULBI U3MEPEHUS, KOCMUUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE37b1, COHIIE.

buonorus: porocunTes, npixanue, 6uocdepa, sKocucreMa, MUHEpaIbHbIC YI0OpEHUS,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, INTATEIbHbIC BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHEpabl, TOPHbIE TOPO/IbI, ITOJIE3HBIE
HCKONaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS IIPOrPaMMbI OCHOBHOTO 00Iero 00pa3oBaHus
JOCTHUTAIOTCS B X0/1¢ O0YUCHHSI XUMHUH B €IMHCTBE Y4COHON M BOCITUTATEIILHOM EITEILHOCTH B
COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHUCKUMHU COIMOKYIBTYPHBIMH U TyXOBHO-
HPaBCTBCHHBIMH [ICHHOCTSIMH, IIPHHATHIME B OOIIECTBE NMPABUIaMU U HOPMaMHU MOBEJICHUS U
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COLMAITM3ALIH 00yYarOINXCSL.

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTh O0Y4YAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMI U PACIIUPEHHE OMBITA JICATSILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICIMIO, TOHUMAaHUSI 3HAYCHHSI XUMUYECKOW HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JJOCTOBEPHOM HH(OPMAIIHEH O MEePEIOBBIX JOCTHKCHUSIX U OTKPBITHSIX
MHUPOBOH U OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/ICTABICHHS O COIUATIBHBIX HOPMAaX M MPaBHIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUIGKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeI0BaTENbCKOM, TBOPYECKOH U IPYrUX BHIAX AESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH IPH BHITTOJHEHNH y4eOHBIX, IO3HABATENIFHBIX 33/1a4,
BBINTOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHIH y4eOHBIX IPOCKTOB, CTPEMJIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOII B ITPOIIECCE ITOHM y4eOHOH esITeNbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE MOBE/ICHHE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIMH HPABCTBEHHBIX
IPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MOCIIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 NO3HAHMS:

MHUPOBO33PEHYECKHUE MTPECTABICHHS O BEIIECTBE M XUMUUECKON peaKluy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HayYHOHM KapTUHBI MUPA, IPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MIPUPOIbI, B3AUMOCBS3X YEJIOBEKA C IPUPOJHON CPEIOH, O POIIH
XUMUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEIH;

MI03HaBaTeJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA ITOJIy4eHUE HOBBIX 3HAHUI M0 XUMHUH,
HEoOX0JMMBbIe Ut 00BSICHEHHUST HAOIOAaeMbIX TIPOLIECCOB U SBJICHHIA, TO3HABATEIIBLHOM,
MH(POPMAIIMOHHOW U YUTATEIbCKOM KyJIbTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOM PabOTHI
C yu4eOHBIMH TEKCTaMH, CPABOYHOM JINTEPATypOH, JOCTYITHBIMU TEXHUYECKHUMHU CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEeC K 00YYSHHUIO U MMO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOESKTHOM 1 MCCIIEA0BATEIbCKOM IEATEIFHOCTH, K 0CO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE [IEHHOCTH )KM3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3J10pOBbIif 00pa3 HU3HU, 0CO3HAHUE MOCIICACTBUI U HEMIPUSITHE BPEIHBIX
NpUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOJMMOCTH COOIIOICHUS
npaBuII 0€30MTACHOCTH TIPH OOPAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaibHOI
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3yUYECHUIO podeccuii U Tpyaa pa3IuyHOro poja, yBaKeHHE K
TPYIY ¥ pe3yJibTaTaM TPYAOBOMU JESTEIHHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHECHUS
MPEJAMETHBIX 3HAHUH 10 XUMUH, OCO3HAHHBIN BBIOOD MHIMBHYaJIbHON TPACKTOPHU



MPOJOJKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH,
0O0IIeCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHOM MPOo(heCCHOHATBHON AEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATELCS B IPOGECCHOHATIBHON CPE/IE;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKH LieJeco00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyILeCTBOBAaHMUS, IOHUMaHUE IIEHHOCTH 3/10pOBOT0 U 0e3011acHOro 0opasa KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICHXHYECKOMY 370POBBIO,
OCO3HAHHE LIEHHOCTHU COOJIIO/IEHUS TPABHJI OE3011aCHOTO MOBEAEHUS U pabOTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYalLUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, OTy9aeMbIC IIPU U3YUYSHUU XUMUH, JJIs PEIICHUS
3a7a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOJHON CPENOM, JIJIsl MOBBIIIECHUS YPOBHS SKOJIOTHUYECKON
KYJbTYpPbI, 0CO3HaHUS T7I00aJIbHOIO XapaKkTepa SKOJOTHYEeCKUX MpoOsieM U MyTel UX pereHus
MOCPEACTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBITIUICHHS, YMEHHUS PYKOBOJICTBOBATLCS UM B
IT0O3HABATEIbHOW, KOMMYHUKATUBHON M COLUAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeMeTHBIX pe3ynbTaTOB BBIACISIOT 3HAYUMBIE 17151 (GOPMUPOBAHHS
MHPOBO33PEHHSI OOITIEHAYIHBIC TIOHATHS (3aKOH, TEOPHS, TPUHITUI, TUTIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U IPYroe.), KOTOPBIE UCHIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeMeTax 1 MO3BOJISIIOT Ha OCHOBE 3HAaHUM U3 3TUX IMPEIMETOB (GOPMHUPOBATH MPECTABIECHUE O
[IETTIOCTHOW Hay4YHOU KapTUHE MHUPA, U YHUBEpCAIbHbIE ydeOHbIC IEHCTBUS (TO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYISTUBHBIC), KOTOpbIE 00ecredynBa0T (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHOI 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBILUICHHS TP OCBOSHUH 3HAHMIA:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATHH (BBLACTATH UX XapaKTepHbIe IPU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C IPYTUMHU MMOHATHSAMH ), UCIOJIL30BaTh NOHATHUS U1 00BSICHEHUS
OTJIENbHBIX (PAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHH IS KiIacCU(UKALIUN
XUMHUYECKUX BELIECTB U XMMUYECKUX PEAKINI, YCTaHABIUBATh IPUUYUHHO-CIEACTBEHHBIE CBS3U
MeXAy OOBbEKTaMHU U3y4YeHHs, CTPOUTD JJOTUUECKHE pacCyXaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTH B Mpoliecce NO3HAHUS MOHATHS (MIPEAMETHBIE U METalpeMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIB3yEeMbIE B XUMUU, TPe0oOPa30BhIBATH HTUPOKO
MpUMEHSIEMbIE B XUMUU MOJIEIbHbIC TIPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XUMHuecKas (opMyna U ypaBHEHHUE XUMUYECKOUN PEaKuu — MpU peuIeHUH yueOHO-
[I03HABATENbHBIX 33/]a4, C YUETOM 3TUX MOJIEIbHBIX MPEJCTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U
XUMHYECKUX PEaKLU, BBISBIIATH 001IMEe 3aKOHOMEPHOCTH, MPUINHHO-CJIE/ICTBEHHBIEC CBS3U U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA!

YMEHUE UCIOJIb30BATh MOCTaBJIECHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMS, a
TaK)Ke B KaYeCTBE OCHOBBI JJIs1 ((OPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKJICHUI;

MpHOOpETEHNE OMBITA M0 MIIAHUPOBAHUIO, OPTaHU3ALIUU U TIPOBEJCHUIO YICHUYECKUX
IKCIIEPUMEHTOB, yMEHHUE HAOII0AATh 32 X0JI0M MpoIlecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3ynbTaT, GopMyaupoBaTh 0000IIEHNUS U BBIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U MHTEPIIPETUPOBATh MH(DOPMAILIUIO PA3TUYHBIX BUJIOB
1 (hopM MpeCTaBICHHUS, MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JTUTEpaTypa



XUMHUYECKOTO COJIEpyKaHMsI, CIPaBOYHbIE TOCOOMs, pecypchl HTepHETa), KpUTHUECKU
OILICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATH PA3IUYHBIC METOBI M 3aIPOCHI TIPH MOUCKE U 0TOOpe HHpOpMaIK 1
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX IS BEITIOJHEHUS YI€OHBIX M MIO3HABATEIHHBIX 33124
OTIPENIeNIEHHOTO TUIIA, TPUOOPETEHHE OTIBITA B O0JIACTH MCTIOIH30BAHUS HH(POPMAITMOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTHI, OBIIAJICHUE KYJIbTYPOi aKTUBHOTO MCIIOJIH30BAHUS PA3TMIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIEHO BEIOMPATH ONTHMAIBHYIO (OPMY TPEACTaBICHUS
nHGOpPMAINY ¥ WILTIOCTPUPOBATH PEIIacMble 3a/1a41 HECIOKHBIMU CXEeMaMH, TarpaMMaMH,
apyrumu Gpopmamu rpaduku U KX KOMOMHALIUSMMY,

YMEHHUE HCI0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce Y4eOHOM U MCCIIeI0BaTEIbCKOM
JEeATeTHbHOCTH WH(POPMAIIHIO O BIMSTHUH POMBIIIIEHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIEe el CTBHUSL:

YMEHHUS 337aBaTh BOMPOCHI (B X0JI€ Anajora v (Win) AUCKYCCHH) TIO CYLIECTBY
o0cyxaeMoii TeMbl, (POPMYITHPOBATH CBOM MPEIOKEHNS] OTHOCUTEIHHO BBHITIOJTHEHHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJyYCHHBIC PE3YIIbTAaThl TO3HABATEIBHOM eI TETPHOCTH B YCTHBIX
Y TIMCBMEHHBIX TEKCTAX; JIEJIaTh MPE3EHTAINIO PE3YIbTATOB BHITIOJHEHUS XUMHYECKOTO
IKCIIEpUMEHTA (JTa00PAaTOPHOTO OTBITA, Ta00PATOPHOI pabOTHI MO MCCIIETOBAHUIO CBOMCTB
BEIIIECTB, YIeOHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH TTO3HABATEIILHON U
HCCIIEI0BATENIbCKON AESITETFHOCTH MIPH PEIIEHNH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE yuéTa
00IIMX UHTEPECOB U COTJIACOBAHMUSI TTO3UIIHNH (0OCYKIEHUSI, 0OMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEUCTBUM, ONIpe/IeJICHHEe KPUTEPHUEB 110 OLIEHKE KauyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO OMPEAEIATH 1eNIN AesITeIbHOCTH, TUIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTD, BHIOUPATh
HanbOosee 3pPeKTHBHBIC CITOCOOBI PelIeHUs YIeOHBIX M MO3HABATEIbHBIX 3a/1a4,
CaMOCTOSITEJIBHO COCTABJIATH UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JIEHCTBUHN NpU
BBITIOJIHEHUH 33/IaHUH ¢ Y4ETOM MOJyYeHHs] HOBBIX 3HaHUN 00 M3ydyaeMbIX 00BEKTaX —
BEIIECTBAX U PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MMOTYYEHHOTO Pe3ysbTaTa 3asBJICHHON 11eMH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUH 3aJIlaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEILHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (hefiepanbHON padoueii mporpaMMoid, BBIICTSIOT: OCBOCHHBIE
00yyaroMMuUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IeHCTBUH, crienu(uiyecKue st
MpeIMEeTHOM 00acTH «XUMUS», BUBI JESTEILHOCTH IO MOJTYUYSHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAINH, TPE0OPa30BaHUIO U TPUMEHEHHUIO B PA3IHUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K xoHiy o0y4yenus B 8 kiacce nmpeaMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOKHBI
oTpaxatb c(hOPMHUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHUI:

® PAaCKpPBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHSITUN: aTOM, MOJIEKYJIa, XUMUYECKUI

3JIEMEHT, IPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOHAS U
HEO/IHOPOHAs ), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U MOJIEKYJIsIpHAst Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBast JI0JISI XUMUYECKOTO
AJIEMEHTA B COCTUHEHUH, MOJIIPHBINA 00BEM, OKCHII, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATENEHOCTD, CTETICHh OKUCIICHHSI, XUMUUYECKasl PEAKIIHs, KIIacCU(UKALINS
peaKIuii: peakiiy COeAMHECHUS, PEAKIINH Pa3I0KEHUs, peaKIUU 3aMeIIEeHUS, PEaKIluu
oOMeHa, K30~ U HJ0TEPMUYECKUE PEeaKIIUH, TEIIOBOM 3(pdekT peakuunu, sapo aroma,
ANIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalIb, panyC aTOMa, XUMUYIECKasl CBSI3b,



MOJISIpHAs U HEMOJISIpHAsl KOBAJIGHTHAS CBSI3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0JIs BEllecTBa (IIPOLEHTHAsI KOHLIEHTPAllKs) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSTH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® IICTIOJIF30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (JOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIIPEIENIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX, CTEIIEHb
OKHUCIICHUS AJIEMEHTOB B OMHAPHBIX COECTUHEHUSX, MPUHAITIC)KHOCTh BEIIECTB K
OTIpeIeNIEHHOMY KJIacCy COEAMHEHHH 1Mo (hopMyrnam, BUJ XUMHUYECKOU CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCTMHECHUSIX;

e packpsiBaTh cMmbic [leproanueckoro 3akoHa [[. 1. MeHnneneeBa: 1eMOHCTPUPOBATH
TMOHUMAaHHE MTEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT UX
nonoxxeHus B [lepuoimueckoii cucteme, 3aKOHOB COXPaHEHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHa ABOTaipo;

® OIIMCHIBATh U XapaKTepU30BaTh TabMuuHy0 Ghopmy [lepuoanueckoit cucTemMbl
XMUMHYECKUX PJIEMEHTOB: pa3IndaTh NOHITUS «TJaBHas nojarpymnmna (A-Tpymnmna)» u
«mmoboyvHas noarpynna (b-rpynmna)», Mansie u 00JbIINE TEPUO/IBI, COOTHOCUTH
o003Ha4YeHusl, KOTOpble nMeroTces B Tadbnune «lleproanueckas cucrema XuMHUYECKUX
anemeHToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sipa, 001ee Ynucio AIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

® KJITaCCU(PUIIMPOBATH XUMHUUYECKUE JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (Mo YUCIy M COCTAaBY YYacTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY
sddekry);

® XapaKTEePU30BaTh (OMUCHIBATH) OOIIHE XUMHUECKHE CBOMCTBA BEIECTB PA3IMIHBIX
KJIaCCOB, MOATBEPK/1ast ONMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'0 COCTABa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 1o GopMyJsie COSIUHEHHsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [IPUMEHSTh OCHOBHBIE ONEPALIUA MBICIUTEIBHON NESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 00001IeHNE, CHCTEMATH3AIUIO, KITacCU(UKAILINIO, BHISBICHUE PUIHMHHO-
-CJIEJICTBEHHBIX CBS3€H — JIUIsl U3YUYEHHUSI CBOMCTB BEUIECTB U XUMHUYECKUX PEAKILIH,
€CTECTBEHHO-HAY4YHbIE METO/IbI TO3HAHUS — HAOIIO/ICHUE, U3MEPEHUE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e CJIeI0BATh MpaBUIIaM MOJIb30BAHUS XUMUYECKOU MOCYAON U 1aOOpaTOPHBIM
o0opy/noBaHKEM, a TAKKe MIpaBUiIaM OOpallleHus C BEIIeCTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB 10 TIOTYYSHHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (BOJOPOa U KUCIIOPO/J1a), IPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHON MAaCCOBOM 0JIEN pACTBOPEHHOTO BELIECTBA, INIAHUPOBATh
Y MPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCIIOT ¢ TIOMOIIIbIO HHAUKATOPOB (JIaAKMYC, PeHONMPTaIeHH, METUIIOPAHK U IPyTHUE).

K koHiry o0y4yenus B 9 kjiacce nmpeaMeTHbIC pe3y/IbTaThl HA 0230BOM YPOBHE JOJKHBI

oTpaxatb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® PACKpBIBATh CMBICT OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUH DIIEMEHT, aToM,
MOJIEKYJIA, NOH, KATHOH, AaHUOH, ITPOCTOE BELECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPUIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKkius, XUMUYECKas
CBSI3b, TETJIOBOM 3 PEKT peakiiu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP, 3JIEKTPOIIUTEHI,



HERJIEKTPOJIUTBI, IEKTPOIUTUYECKAS AUCCOLMALUS, PEAKIIMY HOHHOTO 0OMEHa,
KaTaJln3aTop, XAMHUUECKOE PaBHOBECHE, OOpaTUMBbIE M HEOOPATUMBIE PEaKIIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCIUTEND, BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAHOBJICHHUE, AJUIOTPOIHSL, aM(pOTEPHOCTh, XUMUYECKas CBS3b
(KoBajieHTHAas!, HOHHAs, METAJUIMYECKAs ), KpUCTAUIMYECKasl peléTka, Koppo3us
METaJJIOB, CILJIaBbl, CKOPOCTh XUMUYECKON peaKkuu, MPeAeIbHO JOMYyCTUMAs
koHuenrpauusa [IJIK BemecTsa;

® WJUIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

® [ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIUKY JUIsl COCTaBICHUS (JOPMYJI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

® OIIPEIENIATH BAJICHTHOCTD M CTENIEHb OKUCIIEHUS XUMUYECKUX IEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEAKHOCTh BEUIECTB K ONPENIEIEHHOMY KIaccy
coemHeHu! 1no popMyiam, BUJ XUMUYECKON CBSA3U (KOBaJEHTHAs, HOHHAs,
MeTaJlIn4yeckasi) B HEOPraHM4eCKUX COETUHEHUSX, 3apsi/i HOHA [0 XUMUYECKOU
(dhopmyIie, XxapakTep cpelibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COETMHEHUH, TUTI
KPUCTAIIMYECKON PEeIETKY KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmbich [leproanueckoro 3akona J[. . MenaeneeBa u 1IeMOHCTPUPOBATH €r0
MMOHMMaHMe: OMUCHIBATh U XapaKTepu30BaTh Tabnuunyto popmy Ilepuonnyeckoit
CUCTEMbl XUMHUYECKUX AIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAs nmoArpynna (A-
rpynmna)» u «nobdounas noarpymnmna (b-rpynna)», mansie u 60JbIINE IEPUOIBI,
COOTHOCHTH 0003HAYEHMsI, KOTOPbIE UMEIOTCS B IIEPUOANYECKOH Tabnulle, ¢
YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB XUMUYECKUX IEMEHTOB (COCTaB U
3apsia sapa, o0lIee YKCII0 MNIEKTPOHOB U paclpeAeIeHNe UX 0 IEKTPOHHBIM CII0sM),
OOBSCHATB 00IIME 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH B MpeeiaX MajbIX IEPUOIOB U INIABHBIX IMOATPYII C YIETOM CTPOECHMS
UX aTOMOB;

e KJaccu(UIMPOBATh XUMUYECKHUE HJIEMEHThI, HEOPraHMUECKHE BELIECTBA, XUMHUECKUE
peakuuu (10 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIMM BELIECTB, 110 TEIIIOBOMY
3pPexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS XUMHUUECKUX HJIEMEHTOB);

® XapaKTepU30BaTh (ONMUCHIBATh) OOLIME U clIeU(pHUECKIEe XUMUYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BELIECTB, TOATBEPKasl ONMCAHNE IPUMEPAMHU MOJIEKYJISPHBIX U
HMOHHBIX YPAaBHEHHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUA;

® COCTABJIATH YPaBHEHUS JIEKTPOJUTUYECKON JUCCOLMALIMY KUCIIOT, IIEJI0UEH U COJIEH,
MIOJIHBbIE U COKpAIIEHHbIE YPAaBHEHUS peaKuil HOHHOTO 0OMEHa, ypaBHEHUs PEaKLIUH,
MOATBEPKAIOIIUX CYIIECTBOBAHNE M'E€HETUUYECKOMN CBSA3HM MEXY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

® PaCKpbIBaTh CYIIHOCTb OKUCIIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

® [I[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAHNS XMMUUYECKUX NPEBPAILIEHUN B PA3INYHBIX YCIOBHUSAX;

® BEIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa Mo (opMylie COEJUHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peaklnu;

e coOM0IaTh MpaBHJIa MOJIb30BAHUS XUMHUYECKON TIOCYI0H U TaOOPaTOPHBIM
00opyJI0BaHUEM, a TaKKe MpaBuiia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU TIO BBIIIOJHEHHIO Ja00PATOPHBIX XUMHUUECKUX OTBITOB O TOIY4YEHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKLUH, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPHI-, OpPOMHI-, HOIUA-, KapOoHaT-, pocdat-,



CWJIMKAT-, CyTb(aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U NOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;

® IPUMEHATH OCHOBHBIE OTIEPALIMU MBICIUTEIIBHON JIEATENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIINIO, BBISBIICHUE IIPUYHMHHO -CJICICTBEHHBIX
CBSI3€M — JIJISl U3YYEHHUS CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKLIHI, ECTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOIIOZICHUE, U3MEPEHUE, MOICITIMPOBAHHE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
DJIEeKTPOHHbIE
HaumeHoBaHue
(uudpossbie)
pa3iesioB U TeM
No KosnuyectBo yacos o0pa3oBaTe/bHbIC
NPOrpaMMblI
n/ pecypchl
n
Becer | KoHTpoabH IIpakTHYeck
0 ble padoThl He padboTsbl
Paznea 1. IlepBoHayaibHble XMMHYeCKHE TIOHATHSA
Xumus —
S— Butimotexs LIOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKON 37¢
NeSITeIbHOCTH =
YesoBeKa
BemectBa u bubnuorexa [JOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro mo pazgeny 20

Pa3nen 2. Baxxkneiimmue

CACTABUTEC/IM HCOPraHUIECCKUX BEIICCTB

Eozﬂzx.o bu6moreka [IOK

2.1 HCIOPOAL. 6 https://m.edsoo.ru/7f418
ITousttre 00

37c

OKCHIAX
Bopopon.Ilonaru bu6mmoreka [IOK

2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bopa. PactBopbl. bu6mmoreka [IOK

2.3 ITousatue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUSIX 37¢c
S;;Zi?me bubmuoreka [JOK

2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHMYECKHX 37¢
COEUHEHNN -

Hroro no paszneny 30

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoguyeckas cucreMa xumu4yeckux djaemenTos /I, H.
Menpeneesa. Ctpoenne aToMoB. XuMH4YecKas cBsA3b. OKHCIANTEIBHO-BOCCTAHOBUTE/IbHBIE

peakuuu
[lepuonnueckuii
3aKOH U bu6mmoreka [JOK
3.1 [Tepuoanueckas 7 https://m.edso0.ru/7f418
cucTemMa 37c
XUMHUYECKUX
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anemeHnToB /[l. U.
Menene-eBa.
Crpoenue aToMa

XuMu4aeckas
CBSI3b. bubnuoreka [IOK
3.2 OKHCIIUTETBHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIHH 37c
bIC PEAKIIUU
bu6mmoreka [IOK
Hroro mo pazneny 15 https://m.edsoo.ru/7f418
37c
bubmmorexa [{OK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f418
37¢c
OBIIEE
KOJIMYECTBO 68
YACOB IO

[TPOI'PAMME
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9 KUIACC

KoaundecTBO YacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe (undpoBbIe)
E/ Eaiiel(;fMPL ITeM Bceer KOHTpﬁOJILH Hpalc;nt{eac 06PA30BATEbHBIC
porp ) bl€e Pa0OThI e padoThl pecypcbl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKIMU
[ToBTOpEHue n
yriayOiieHue bubmmoreka [JOK
1.1 3HAHUU OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pas3neoB Kypca 8 636
KJracca
1.2 p 4 https://m.edsoo.ru/7f41a
XUMHAYECKUX 636
peakuui -
DIIEKTPOJIUTUYECK
asi IMCCoIranus. bu6moreka [IOK
1.3 Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
Oo61mas
ii&a;(::ff;;m(a bu6moreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a
siemeHToB VIIA- 636
TPYIIIIbI. I
T"anorensr
Oo01mas
i;&a;::gr;;nm bubmuoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
aiieMeHToB VIA- 636
rpynnsl. Cepa u —
€€ coeqMHEHNA
Oo6ras
XapaKTEePUCTHKA
XHUMHYECKUX bu6mmoreka [JOK
2.3 snemeHToB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
¢dochop u ux
COEIUHEHMUS
OOmas
XapaKTEPUCTUKA bubnuorexa [IOK
2.4 XUMHYECKUX 8 1 2 https://m.edsoo.ru/7f41a
snemeHnToB IVA- 636
rpynnsl. Yriaepon
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U KPEMHMH U UX
COCIMHEHUS
Wroro mo pazneny 25
Paznen 3. MeTa/iibl U MX COeTMHEHMSI
OO6mue cBoicTBa bubmorexa HOK
3.1 m 4 https://m.edsoo.ru/7f41a
METaJJIOB
636
Baxwneiimme bu6mmoreka [IOK
3.2 METaJTbl ¥ UX 16 1 2 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyzkaonas cpeaa
BemectBa u bubnuotexa [JOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a
JKH3HU YeJIOBEKa 636
Hroro mo pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO
YACOB 1O 68 4 !
[TPOI'PAMME
YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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