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MOSACHHUTEJIbHASA 3AIINCKA

[Iporpamma 1Mo XMMHUK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBlIeHa Ha OCHOBE
TpeOOBaHUHN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Takke Ha OCHOBe (enepanbHON paboueit
MPOrpaMMbl BOCIUTAHHS U C Y4ETOM KOHIICTIIIMU TMPENoJaBaHus y4eOHOTO MmpeaMera «XuMus» B
oOpasoBarenbHbBIX opranu3anusax Poccuiickoit deaepanum.

[Iporpamma 1o XWMHUU [aéT TPEICTABICHHUE O IEIAX, OOmeld CcTparerud OOydeHHS,
BOCIIUTAHUSI W Pa3BUTUA OOYyYarOUIUXCS CpEeACTBAaMU y4yeOHOTO MpeaMeTra, YCTaHABIHUBAET
00s13aTeNbHOE TMPEIMETHOE COJEpiKaHWe, TMPEAyCMaTpPUBACT paclpeesieHne €ro Mo Kiaccam |
CTPYKTYPHUPOBAHHE TIO0 pa3jeiiaM U TeMaM MPOTrPaMMbl 10 XHUMHUH, OMPEICISICT KOJIHMYCCTBCHHBIC W
KA4ueCTBCHHBIC XapaKTEPUCTUKH COACPIKAHUS, PEKOMEHIYEMYIO IOCIEA0BATCIIBHOCTh H3YYCHHS
XUMUU C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€U, JIOTMKM Yy4eOHOTo Impolecca,
BO3PACTHBIX OCOOEHHOCTEW OOY4YarOIIMXCS, OIMpPEAeseT BO3MOXXHOCTU MpeaMeTa IS peau3ariun
TpeOOoBaHUM K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMsI, a Takke TpeOOBaHUN K pe3ylnbraTaM OOydeHHs XMMUU Ha YpOBHE Ilesiei
M3Yy4YeHUs TPEJAMETa U OCHOBHBIX BHJOB YY€OHO-ITO3HABATEIHHOM JEATEIHLHOCTH O0YYaromerocs o
OCBOCHUIO YUEOHOTO COJICPIKAHMUS.

3HaHHE XUMHH CITYXUT OCHOBOW JUIsi JOPMHUPOBAHUS MHUPOBO33PEHUSI 00YyYaroIIerocs, ero
MPEJICTABICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXHYIO POJb UIparoT (GopMUpYyeMble XHUMHEH
MPEACTABICHUSI O B3aUMONPEBPAILICHUSIX SHEPTUM U 00 SBOJIOLMU BEIIECTB B IMPHUPOJE, O IMYTIX
penieHus TI00ANbHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U AKOJIOTHYECKON 0€30MmacHOCTH, TPoOJIeM 31paBOOX pPaHEHUS.

N3yuenune xumunu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH I caMOpa3BUTHUS M (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HABBIKOB UX CaMOCTOSTEIbHOU Yy4eOHOU NesTeNbHOCTH, YKCIEPUMEHTATBHBIX U HUCCIEeI0BATEIbCKIX
YMEHUN, HEOOXOAUMBIX KaK B TTOBCEIHEBHOMN KU3HU, TaK U B MPOGECCUOHATHHOU IEeATeTbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3IJIsIa Ha
€IMHCTBO MPHUPOJBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHHH €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOcTByeT (GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUYECKOE 00pa3oBaHue O0YyJaArOIIXCSl.

JlanHble HampaBlieHHWsT B OOyYEHUH XHUMHH OOECIEeUMBAIOTCS CHEHU(PHUKON CoIepKaHUsSI
y4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCA TMENaroruveckKd aJalTUPOBAHHBIM OTpaKeHHeM 0a30BOMU
HayK{ XUMHUHU Ha OTPe/ICIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHWsS OPHUEHTHPOBAH Ha OCBOCHUE
O0Oy4aIOIUMHUCST CUCTEMBbl TMEPBOHAYAIBHBIX MMOHATHH XWMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJENIBbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CtpykTypa comepx aHus IporpaMMbl 10 XUMHUU c(hopMHpOBaHA HA OCHOBE CHCTEMHOTO TOJIX0/1a
k €€ m3ydenuto. CojaepaHUE CKJIQJBIBACTCS W3 CHUCTEMBI TMOHATHH O XUMHUYECKOM DJIEMEHTE M
BEIIIECTBE M CUCTEMBI MIOHATHIA O XUMUYECKOH peakinu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHH30BaHbI
[0 MNPUHLMIY TMOCIEI0BATEILHOTO PA3BUTHUSI 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUI
Pa3HOTro YpOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;
— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;



— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;
— IPEJCTAaBICHUH 00 ANEKTPOTUTHIECKOHN JUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIUPHUYECKU TMOJYYEHHBIX U

OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIENOBATENBHO OT OJHOTO YPOBHSA K JIPYIOMY, BBIIOJHSS
GyHKIUH OOBSCHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYUYCHUSI U3y4aeMbIX BEILIECTB.
OcBoeHHE TPOTpaMMBbl 1O XUMHHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHUMHYECKON
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOILIECHHUS
K HAyYHOMY 3HAHHMIO U METOJIaM NO3HaHMs B Hayke. V3yuyeHre XMMHUM MIPOUCXOAUT C MPUBICUECHHUEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuii Mupy, «buonorus. 5—7 kimacce» u
«Duzuka. 7 Kiacey.

[Tpy u3yuyeHUU XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAYKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AEATEeIbHOCTH YelOBEKa U KaK OJHOTO U3
KOMITOHCHTOB MHUPOBOW KYJIBTYpPBHI. 3a/lada y4eOHOTrO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYCCKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB U TEOPETHUYCCKHUX ITOJIOKCHUH,
JOCTYIHBIX 00OOIICHHI MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPHOOIIEHUN K HayYHBIM
METOJIaM IO3HaHUs MPH U3YUYECHUHU BEIIECTB U XUMHUYECKHX peakluuid, B (OPMUPOBAHUU U PA3BUTUU
MMO3HABATEIPHBIX YMCHHUM U WX MPUMEHCHHUH B YI€OHO-TTI03HABATEILHON U Y4eOHO-HCCIIEI0BATEIHCKOM
NeSITeIbHOCTH, OCBOSHUH TTpaBUJI 0€301acHOT0 OOpaIlleHHsI C BEIIECTBAMU B ITOBCEHEBHOMN KU3HU.

[Ipy wu3ydyeHMHM XUMUM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOPENU TaKUe LT, KaK:
— (GOpMHPOBaHHE HWHTEUICKTYIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPY/JIHHUYECTBY, CaAaMOCTOSITEJIbHOMY IMPUHSTHIO PEIICHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSFOLUIUMCS YCIIOBUSIM JKM3HU;
— HaANpPaBIEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MPUOOIICHHE 00YJaroIIUXCs K CAaMOCTOATEIbHON
MO3HABATEILHONW JICSITEIbHOCTHA, HAYYHBIM METOJaM TO3HaHUs, (OPMHUPYIOUIUM MOTHUBAIUIO U
pa3BUTHE CIIOCOOHOCTEN K XMMUH;
— obecreyeHne yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHHUIO O0YUYAIOIUMUCS OMbITa Pa3HOO0pa3HOU
NEeSTeNbHOCTH, TO3HAHUA U CaMOIMO3HAHUSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
MMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISI PA3JIMYHBIX BUOB JIE€ITEIbHOCTH;
— (opmupoBaHue o0mel (PyHKIHOHAIBHON M €CTeCTBEHHO-HAYyYHOW TIpPaMOTHOCTH, B TOM YHCIE
YMEHHUI OOBSACHATH W OLIEHWBATh SIBICHHUS OKPYXKAIOLIETO MHpa, HMCIONb3YyS 3HAHUS M OIBIT,
MOJIy4YE€HHBIE TPU U3YyYECHUH XUMUHU, TPUMEHITh UX MPU PEIIeHUHU MPOoOIeM B TOBCETHEBHOM KHU3HU U
TPYZOBOM AEATENBHOCTH;
— ¢opMupoBanue y OOydYalOMMXCS TYMAaHHUCTHYECKUX OTHOINEHWW, TMOHWMAaHMUsS [EHHOCTH
XUMHYECKHUX 3HAHUU TSI BBIPAOOTKU SKOJOTHUECKH 11eTIECO00pPa3HOTO MOBEICHHUS B OBITY U TPYJAOBOU
JESATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOTHON CpPEIbI;
— pa3BUTHE MOTHBAIMHN K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIOBEUECKNX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpPY mipodmist u
HaMpPaBIEHHOCTH JabHelero ooydenus. OOImiee Ynucio 4acoB, OTBEAEHHBIX IS U3YUCHUS XUMUU Ha
YpOBHE OCHOBHOTO 0011ero oopazoBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 68 gacoB (2 Jaca B HeJIem0).

COJEPKXAHHUE OBYYEHUA 8 KJIACC

IlepBoHauabHbIe XMMUYeCKHe MOHATHA. [[penMer xumun. Posib XMMUU B )KU3HU YeNTOBEKa. XUMHUS
B cucteMme Hayk. Tena u BeniectBa. @U3NYECKHE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE BEUIECTB.
[TonsiTHe 0 MeTO/Iax MO3HAHUS B XUMUHU. YncThie BemecTBa U cMecu. CrocoObl pa3eieHus: CMeceH.



ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie n
CJIO’KHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHAasi Macca. OTHOCHUTENIbHAsI MOJIEKYJIsIpHast Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monbs. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA, MAacChbl U 4YHUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHUI.

Pu3nuecKre 1 XUMUYECKHE SIBJICHUA. XUMUYECKasl peakius U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuid (CoeaUHEHHs,
pasioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW MOCYAOW, MpaBUiaMH pabOThl B JIabopaTOpuu M MNpUEMaMU
oOparieHust ¢ 1a6opaTopHbBIM 000PYAOBaHHEM, U3YUYEHHUE U ONKCAaHUE (PU3HUECKUX CBOMCTB 00pa3IoB
HEOPTraHMYECKUX BEIIECTB, HAOMIOJeHNE (U3NUeCKuX (TUIaBJICHHWE BOCKA, TasHHUE JIbJIA, PACTUPAHUE
caxapa B CTYyIIKE, KUIIEHUE U KOHJIEHCALMs BOJbl) U XMMHYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sBIEHUI, HAOMIOJACHHE W ONKCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCJIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMojeicTBUE
xkene3a ¢ pactBopoM cosi Menu (1), n3yuenue cnocoOoB pa3zesieHusi CMeCeii: ¢ TTIOMOIIbI0 MarHUTa,
¢buabTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLIMS, XpoMarorpadus, MPOBEIECHHE OUYMCTKUA MOBAPECHHOU
CONM, HAONIOJIEHWE U OIHCAaHUE PE3yJIbTaTOB IPOBEIEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MAcCChl, CO3/1aHUE MOJIETEeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baueiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmecp rasoB. CocrtaB Bo3myxa. Kuciopon — 31€MEHT M NPOCTOE BEIIECTBO.
Haxoxnenue kucimopojga B Npupone, (u3MYeckHMe M XMMHUYECKHE CBOMCTBA (peakiUu TOpPEHHs).
Oxcupnpl. Ilpumenenue kucinopona. CrocoObl MoJlydeHUs KHciopoja B jaboparopuu U
npoMeliieHHocTH. KpyroBopor kuciopona B mnpupoae. O30H — amioTpomnHas MoAU(UKaIMs
KHCIIOpO/1a.

TemnmoBoit  3d¢dekT XUMHUYECKOW peakiud, TEPMOXMMHUYECKHE YypaBHEHUS, OK30- U
SHAOTEPMHUUYECKHE peakuu. TOIUIMBO: Yroib U MeTaH. 3arps3HeHHUE BO3/lyXa, YCUJIEHUE TapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Bogoposa B mpupoje, Gpusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KUCcIoTh! U comm.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelimennsle u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBas 101 BEIIECTBA B PAcTBOPE.
Xumuueckue coiictBa Boabl. OcHoBaHusA. Poiib pacTBOpoB B IpHpoOJE€ U B JKU3HM UEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoAHbIX Bo. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanmst Heopranmueckux coeaumHeHuid. Oxcunpl.  Kimaccudukammss  OKCHIOB:
cosieoOpa3ymone (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U HecojeoOpasyromue. Homenkinatypa
okcu10B. PU3nUecKre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [losryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHUM: INETOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®dusznueckne H XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydenue
OCHOBaHUM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYECKHE
cBorictBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [losnyuenue Kucior.



Comu. Homenkiarypa coseil. @uznueckue u XUMUYECKHE CBOMCTBaA cotieil. [TonmyueHnue comnen.

['eHeTnueckas CBs3b MEKy KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHHEe COAEpKaHMsS KHCIOopoJa B BO3AyXe, IOJydeHue, cobOupaHue,
pacrmo3HaBaHHEe U HW3Yy4YEHHE CBOMCTB KHCIOpOJa, HaOJIO/IEHHE B3aUMOJICHCTBUSL BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHust (mokapa), 03HAKOMJIEHHUE C
o0pa3laMu OKCHIOB M ONHCAaHHE UX CBOWCTB, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE M W3yueHHE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
UCIOJIb30BaHUE BHUJEOMATEpHUaIOB), HaONO/eHHe OOpa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb,
HCCIIEIOBAaHNE OCOOCHHOCTE pacTBOPEHUS BEILECTB C PA3JIMYHON PacTBOPUMOCTBIO, IIPUTOTOBJICHUE
pacTBOpPOB € ONPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOIO BEILIECTBA, B3aUMOAECHCTBUE BOBI C
MeTalylaMu (HaTpueM M KajbIeM) (BO3MOXHO HCIOJIb30BAaHUE BUJCOMATEPHANIOB), HCCIEIOBAHUE
0o0pa30B HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpacKu
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Ilejoyell, u3ydyeHue B3aumojeinctBus okcuga meau (1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C MeETauUlaMHM, pPEaKUHW HEUTpaM3aluy, II0Iy4YeHUe
HEpPaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO MeETajlla APYIMM K3 PacTBOpPa COJH, PEILICHUE
SKCIEPUMEHTAJIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHMYECKUX COSAUHEHUIN.

IMepuoauueckuii 3axoH u [lepuoguveckas cucrema Xumuueckux 3jaemenTon /1. K.
Menneneea. CTpoenne aToM0OB. XUMH4YecKas cBsA3b. OKNCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumu.

[lepBbie MOMBITKH KiIacCU(UKAIMM XUMHUYECKHX 3J1eMEHTOB. [loHATHE O rpymmax CXOAHBIX
3J€MEHTOB (ILIETIOYHBIE W MICJIOYHO3EMEIbHBIE METAJUIbI, TaJOre€Hbl, MHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa.
Kopotkonepuoanast u nqnmuaHonepuoanas Gopmsl [leproanueckoit cCUCTEMbl XUMUYECKUX dJIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSIKOBOIO HOMEpa, HOMEPOB
MEepUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snaep. M3otonsl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obonouek aToMoB TepBbIX 20 xumuueckux s1emMeHToB llepuoanueckoii cucrems! /. . Menneneesa.
XapakTepucTuka XMMHYECKOI0O 3JIEMEHTAa MO ero mnojiokeHuto B Ilepmommueckoit cucreme I, U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METaJUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOJAM.

3nauenne [lepuoamdeckoro 3akoHa u lleprogudeckoil CHCTEMBbl XUMHUYECKUX SJIEMEHTOB IS
pa3BuUTHS Hayku U npakTuku. [[. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (TIONSpHAS U HETONAPHAs) CBSI3b. DIEKTPOOTPUIIATEIBHOCTh
XUMHUYECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl okucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE OOpaslloB BEIIECTB METAIJIOB M HEMETAIIOB, B3aUMOJICHCTBUE THIPOKCHIA LIUHKA C
pacTBOpaMH KHCIIOT W IIEJT0YeH, MPOBEJAECHUE OMBITOB, MILTIOCTPUPYIOMINX MPUMEPhI OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEeHUe, PEaKIIUU Pa3I0KECHUsI, COSTUHEHN ).

Mesicnpeomemmuoie céasu



Peanusanus MeXMIpeaIMETHBIX CBS3el MPH M3YYCHHH XUMHHU B 8 KJIaCCe OCYIIECTBISCTCS Yepe3
HUCITIOJIB30BAHUE KakK O6H_[I/IX CCTCCTBCHHO--HAYYHBIX HOHHTHﬁ, TaKk H HOHSITI/Iﬁ, ABJIAOIIUXCA
CUCTCMHBIMH IJId OTACIIBHBIX NPCAMETOB €CCTCCTBCHHO--HAYYHOI'O IHUKJIA.

OO1ue ecTeCTBEHHO--HAYYHbIC MOHATHS: HAay4HbIH (akT, rMIIOoTe3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, KiacCu(UKaIs, IEPUOTUIHOCTh, HAOIIOCHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE,
MOACI/b, ABJICHUC.

®usuka: Marepus, aroMm, DBJEKTPOH, NPOTOH, HEWTPOH, MOH, HYKIHJ, HW30TOIIbI,
PaaroaKTHBHOCTh, MOJICKYJIA, SJICKTPUYECKHUI 3apsi/l, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE
BEIIIECTBA, ra3, GU3NIECKUE BEIUIHUHBI, CIHHUIBI K3MEPEHUS, KOCMOC, IIaHeThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPOJIbI, MOJIE3HBIE HCKOMAEMEIE,

TOIINIMBO, BOAHBIC PECYPCEHI.
COJEPKAHUE OBYYEHMUS 9 KJIACC

BemecTBo 1 XUMHMYeCKAasi peakust

Ilepuonuueckuil 3akoH. [leprnoanyeckas cucremMa xuMudeckux snemeHToB /. Y. Mennaeneena.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KAJIbIUS M HMX COCJUHEHHUUW B COOTBETCTBUU C IIOJIOKEHUEM OJJIEMEHTOB B
[Tepuonuueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHAbI XHWMHYECKOW CBSI3M. THIBI KPUCTALIMYECKUX  PEIIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUAa XUMHUYECKOU CBSI3HU.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3IMYHbIM KjacCaM HEOpPraHWYECKUX COCAUHEHHMH, TEeHETHYecKas CBs3b
HEOPraHWYECKUX BEIECTB.

Knaccudukanuss XUMHUYECKUX PEAKIUNA IO Pa3IUYHBIM TpH3HAKaM (M0 YKUCITy M COCTaBY
YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY d(PPEKTy, 0 U3MEHEHUIO CTETICHEH OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB, M0 OOpPaTUMOCTH, MO YYaCTHIO KaTanu3aTopa). JK30- U DHIOTEPMHUYECKHE
peakLuu, TepPMOXUMHUUYECKUE YPABHEHHSI.

[TonsitTne o ckopoctn xumuueckod peakiuu. lloHarne o0 o0OpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [[oHITHEe O TOMOTEHHBIX M TeTeporeHHbIX peakiusx. [loHsTHe 0 KaTammse.
[lonsiTe 0 XMMUYECKOM paBHOBeCHMU. DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U
MOJIOKEHNE XMMUYECKOTO PABHOBECHUSI.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUU,  DJICKTPOHHBIA  OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. CoOCTaBJI€HHE YPaBHEHHM OKHUCIHTEIBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTIOIb30BAaHUEM METO/1a DNIEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHUECKON AMCCOLMALMM. OIEKTPOJUTHI U HEINEKTpoJauThl. KaTuoHsl,
aHUOHBI. MeXaHW3M AMCCOLMAINK BEIIECTB C PA3TMYHBIMU BUJAMU XHUMHYECKOW cBsi3u. CTEreHb
nuccoruanuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakuu moHHOTO OOMEHa. YClOBHUS NPOTEKAaHUS peakluid HOHHOTO OOMEHa, TOJHBIE U
COKpalll€HHblE HOHHBIE YypaBHEHHUsA peakuuii. CBOICTBa KHUCIOT, OCHOBAHMM M COJE€Hl B CBETE
MIpe/ICTaBICHU 00 AIIEKTPOTUTHYECKON nucconuanuu. KauecTBeHHbIe peakiuu Ha HoHKL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHUE C MOJIETISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIIOB
U HemeTauioB (rpadgura W anmasza), CIOXKHBIX BEIIECTB (XJIOpHUIA HATpHsi), HCCIEAOBaHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIUU OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIICTOBAHUE
3JIEKTPONPOBOJHOCTA PACTBOPOB BEILIECTB, MPOIECCa AUCCOIMALIMM KHUCIOT, IIEJIOYed W CoJyiei



(BO3MO>XKHO MCITOJIb30BAaHME BHUJEO MATEPHAJIOB), MPOBEIEHHUE ONBITOB, WITIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BBIICICHHUE ra3a, 00pa30BaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOIIMX TPHUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peaKklMM pa3JOXKEeHUs, COEJUHEHHUs), PpACIO3HAaBaHUE HEOPraHUMYECKUX BELIECTB C IIOMOIIBIO
KayeCTBEHHBIX PEAKIMI Ha HOHBI, peIlIEHHE SKCIICPUMEHTAIbHBIX 3a7a4.

HemeTanibl 4 X cOeTHHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENCHH
okucineHus. CrpoeHue U (U3MYECKHE CBOMCTBA IMPOCTBIX BEILIECTB — TaJlOT€HOB. XHUMHYECKUE
CBOWCTBA Ha IpuMmepe xJjopa (B3aUMOAEWCTBHME C MeTaUlaMH, HEMETaJUIaMH{, IIeJI04YaMH).
Xnoposonopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyYeHHUE, IpUMeHeHue. JleiicTBue xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIoBeKa. BakHel e XJI0puIsl U UX HaX0XKIECHUE B IPUPO/IE.

OOmas  xapakrepuctuka 37eMeHTOB  VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTerneHu okucienus. CTpoeHue U (pu3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOAa
U cephl. AIIOTpomHBIE MOAM(HUKAINK KUCIOpOJa W Cepbl. XHMHYECKHE CBOICTBAa CEpHI.
CepoBonioposi, cTpoeHHe, (PU3MUECKUe U XUMHUYECKHE cBOicTBa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYEeCKHe U XHMMHUYECKMe CBoilcTBa (oOmme Kak
IIPEJCTaBUTEN Klacca KHUCIOT M crenuduueckue). XUMHUUYECKHE PEaKIMM, JIeXallie B OCHOBE
IIPOMBIIIJIEHHOTO CIIOcO0a MoIy4YeHus cepHOM KUCIOThI. [IpuMenenue cepHoil kuciotel. Conu cepHOn
KHCJIOTBI, KAUeCTBEHHAsI peaklus Ha cynabgaT-uoH. HaxoxkeHune ceprbl U €€ COeTUHeHUI B TIPUPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpYKalolled Cpeabl COCIMHEHMSIMU cepbl (KUCIOTHBIE JIOKAH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro Mpel0TBpaILEeHHS.

OOmass xapakrtepuctuka 3yeMeHTOB  VA-rpynmnbl. OCOOEHHOCTH  CTPOEHHSI  aTOMOB,
XapaKTepHbIE CTENICHW OKUCIIEHUS. A30T, paclpoCTpaHEHHE B MPHUPOJE, HU3NIECKHE U XUMHUECKUE
cBoiictBa. KpyroBopoT a3ora B mpupone. AMMuak, ero (usnyeckue W XHMUYECKHE CBOWCTBa,
nojrydyeHue u npuMeHeHue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KavecTtBeHHast peakuusi Ha WOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydeHue, (Qu3mueckue u
XAMAYECKHe CBOWCTBa (0OmMe Kak TpeACTaBUTENs Kiacca KHCIOT | CHelu(HuyYecKue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KauecTBE MHHEpaJbHBIX ynoOpeHuil. Xumndeckoe
3arps3HEHUE OKpY’KaIoIIeH cpellbl COeAMHEHUSMH a30Ta (KUCIOTHbBIE JO0XKIH, 3arpsi3HEHHe BO3/yXa,
nmouBel U BosoEMOB). Dochop, ammorponubie mogudukanuu docdopa, puznueckrne U XUMHUESCKUE
cBoiictBa. Okcua docdopa (V) u dochopnas kucinora, PU3NIECKHE U XUMUUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI00PEHUH.

OOmas  xapakrtepuctuka 3neMeHTOB IVA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIICHUS. YTIEpO, aUIOTPOIHBIE MOAW(DUKAIIMHM, pPaCIpOCTpaHEHUE B
npupojie, pusuyeckue W XUMHYECKHE CBOMCTBa. AjcopOmus. KpyroBopoT yriepoga B TpHUpOJE.
Oxcunpl yriepoaa, Ux (u3MyeckrMe M XMMHUYECKHE CBOICTBa, NIEHCTBME Ha JKUBBIE OPraHU3MBI,
NOJy4YeHHe W TPHMEHEHHe. JKOJIOTHYECKHe NpOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
THITOTE3a TI100aTBbHOTO MOTEIUICHHUS KJIMMaTa, TAPHUKOBEIA 3 dekT. YTobHas KUCIOTa U € COJH, X
¢usnveckne W XWMHYECKHE CBOICTBA, IMOJydeHHEe M TpHMEHeHHe. KauecTBeHHass peakius Ha
KapOoHaT-MOoHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO35UCTBE.

[lepBoHauaIEHBIEC TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTHJIeH, J3TaHOJ, TJHMIEPHH, YKCyCHas KucioTa). [IpupojaHble WCTOYHUKH
YTJI€BOAOPOIOB (YroJib, MPUPOAHBINA Ta3, HePTh), MPOIYKTH MX MepepadboTKu (OEH3MH), UX pPOJb B
OBITY M TPOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCNIKAX, YIIIEBOAAX



— W WX POJM B JKHW3HM YeJIOBeKa. MarepuaipHOE €JUHCTBO OPraHWYECKUX W HEOPraHWYECKHX
COCIMHECHUM.

Kpemnuuii, ero gusnueckine U XMMUYECKHE CBOMCTBA, MOIydYeHUEe U npuMeHeHne. CoennHeHns
KkpemHHs B mnipupojge. OOmue npencrasieHus o6 okcuae kpemHus (V) m xpeMHHEBOM KuCIOTe.
Cunukatsl, UX UCIOJIB30BAaHUE B OBITY, B IPOMBIILICHHOCTU. BaxkHeiilne cTpouTenbHble MaTepUalbl:
KepaMuKa, CTEKJO, IIeMEHT, OeTOoH, kene300eToH. I[IpoGiieMbl ©6€30MacHOTO HWCIOIB30BaAHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI, IPOBEICHUE
KayeCTBEHHBIX pPEaKUWi Ha XJIOPHA-MOHBI M HAONIOIEHHE NPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3MUeCKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEAWHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOOpa3lamMu XJOPUIOB (TaJIOr€HHJIOB),
O3HaKOMJIGHHE C o0pa3mamMu ceppl W €€ COeAMHEHHSIMH (BO3MOXXHO  HCIOJB30BaHUE
BHJICOMATEpHAIOB),  HaOIIOJeHWe  mporecca  OOyrJMBaHHS ~ caxapa MO JEHCTBUEM
KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTBI, M3y4Y€HUE XHMHUYECKUX CBOWCTB pPa30aBIEHHOW cepHOMU
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha cynbdarT-uoH U HaOMIOJCHHE MpU3HaKa &
MPOTEKaHUs, O3HAKOMJICHHE C (U3MUYECKUMHU CBOMcTBamMH a3oTa, (Gochopa U UX COSAUHEHUUN
(BO3MOXXHO HCIOJB30BAHME BHJICOMATEPUANIOB), OOpa3laMu a30THBIX U (POCHOpHBIX yI0OpEeHUH,
[oJIyueHue, coOupaHue, paclio3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHaka, IPOBEIEHUE Kaue€CTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U U3yYeHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICICTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeAb0 (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPUATIOB),
M3ydeHHe MoOJeNel KPUCTAUIMYECKHX PpEeHIETOK anmasza, rpadura, QynnepeHa, 03HAKOMIICHHE C
IIPOLIECCOM  a/ICOPOLIMU  pAacTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM M  yYCTPOWCTBOM
IPOTHBOra3a, IMOJyuyeHHe, cOOMpaHue, pPACHO3HABAaHWE U H3YYEHHE CBOWCTB YIJIEKHCIOrO rasa,
[IPOBE/ICHNE KayeCTBEHHBIX pPEaKLUMi Ha KapOOHAT M CWIMKAT-MOHBl M HM3y4eHHE IPH3HAKOB MX
MPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIUEH  CHWIMKAaTHOM  IPOMBIIUIEHHOCTH,  pEIICHHE
AKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHelre HeMeTallIbl U X COeIMHEHUS .

Metaibl M UX COeIMHEHHUS

OOmiast XapakTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IMOJIOKEHHS B
[Tepuoanueckoii cucteme xumuueckux semeHToB . . MenaeneeBa u crpoenus atromoB. CTpoeHHE
MeTaJlJI0B. MeTayuinyeckas CBSI3b U MeTajlInyecKasi KpUCTAIIINYEcKas peleTKa. DIeKTPOXUMHUECKUN
psaa HampspkeHu MmetayuioB. DU3MUECKHE M XMMHUYECKHE CBOWCTBAa MeTayuioB. OOmue crocoOsbl
nojrydeHus MetaysioB. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U POMBIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkeHue B [lepmoandeckoi cucteMe XuMHUeCKUX anemeHtoB [l. .
MenpeneeBa, CTpOEHUE UX aTOMOB, Haxo)KJeHUE B npupoje. Puznueckue U XMMHUYECKHUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUABI HATpus U Kanud. [IpuMeHeHne menouHsIx
METAJUIOB U UX COCTMHEHUH.

[IlemouHO3EMENBHBIE METAJIBI MAarHuii M KajiblMil: monoxkeHue B Ilepronnuecko cucreme
xumuueckux osnemeHToB [I. M. MenzaeneeBa, CTpOEHHME HX AaTOMOB, HAaxXOXACHHUE B IPHUPOJE.
du3ndyecKkue U XMMUYECKUE CBOMCTBA MAarHUs WM Kaiblus. BakHelmue coequHeHUs Kaublus (OKCHL,
TUAPOKCH, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: mnonoxenue B llepuonmueckoi cucreme Xumuueckux anemeHtoB [ .
MenzeneeBa, CTpOEHHME aTOMa, HAXOXAEHHE B Mpupoac. PU3NYECKHE M XUMUYECKHE CBOWCTBA
aoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHU/IA U THIPOKCHIA ATFOMUHUS.



Keneszo: nonmoxenue B llepuoanmyeckoin cucreme xumudeckux snemeHToB [[. M. Menneneena,
CTpPOEHHE aTOMa, HaxoXJeHue B npupozae. Pusnyeckue U XMMHUUYECKUE CBOWCTBa kene3a. OKcuapbl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosry4eHue.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3lamMM MEeTaJUIOB U CIUIaBOB, UX (PU3MUECKUMH CBONCTBAMH, H3y4YEHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIIOJIB30BAHHE BUIACOMATEPHATIOB), OCOOCHHOCTEH
B3alMOJICHCTBUS OKCHJIA KAJIbLIUSL U HATPUsS C BOAOW (BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBAaHHE CBOMCTB JKECTKOW BOJABI, Ipoliecca TOpEHHs JKele3a B KUCIoponae (BO3MOXKHO
UCIOJIb30BAHUE BMJICOMATEPUANIOB), NPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pEaKLUi Ha MOHBI:
Marsusi, KajabIlus, ATFOMAHMS, ITMHKA, kene3a (1) u xenesza (I11), menu (1), Habmonenue u onucanme
IIPOLIECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMM HATPHS, KalIMs M KalblMs (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), HCCIEJOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHA ATOMUHMS U TUAPOKCHIA
LMHKA, PELIEHUE DKCIIEPUMEHTANIBHBIX 3324 110 TeMe «BakHeHIue MeTajulbl U UX COSIUHEHUS.

XuMHus U OKpy:KamoLas cpeaa

BemectBa M Mmarepuasibl B IIOBCEIHEBHOHM »HM3HU uelOBeKa. be3omacHoe HCIONb30BaHUE
BEIIECTB M XUMHUYECKUX peakluil B ObITy. IlepBas moMolis npu XUMHUECKUX 0’KOraxX U OTPABJICHUSX.

XUMHUECKOe 3arpsi3HEHUE OKpY)Karolled cpenbl (MpelenbHas IOMYCTHMas KOHLEHTpalus
Beuiects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0JI0rH4ecKuX MpooIieM.

Xumuueckuii IKCnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIbI).

Mesicnpeomemmunie céasu

Peanu3zanus MeXIpeIMeTHBIX CBSI3ed MPU U3yYEHUU XUMHUH B 9 Kilacce OCYILECTBISIETCS Yepes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUH, TaK W T[OHATUH, SBISAIOLIUXCA
CUCTEMHBIMH JIJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 IUKJIA.

OOmire ecTecTBEHHO-HAy4Hble MOHATHUSA: Hay4HbIH (DakT, rumore3a, 3aKOH, TEOpHUs, aHAIM3,
CHUHTE3, KJIacCU(PHUKaAIus, NePUOAUYHOCTb, HA0IIOIEHNE, SIKCIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHHUE,
MO/JIETIb, SIBJIEHNE, TAPHUKOBBIN 3()PEKT, TEXHOTIOTUsl, MaTEpHAIIbI.

®dusuka: Marepus, aroM, DJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIBbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsijl, MPOBOJHUKH, IOIYIPOBOAHUKH, AUDIEKTPUKH,
(OTORNIEMEHT, BEIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIeCTBa, a3, pacTBOp,
PacTBOPUMOCTb, KpUCTAINIMYECKasl PEIIETKA, CIUIaBbl, (PU3MUECKHUE BETMYMHBI, €AMHULIBI U3MEPEHMUS,
KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE37b1, COHIIE.

buonorusi: Qortocuntes, apixanue, Ouocdepa, 53KOCHUCTEMa, MHUHEpalbHblE YI00peHUs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAeMBbIE,

TOILIIMBO, BOAHBIC PECYpPChL
INIIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 1O XUMHWHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUA

JUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTrPAMMBbl OCHOBHOT'O 00IIer0 00pa30BaHMs JOCTHUTAIOTCS B
XxoJle O0y4eHHs XMUMHHM B €IMHCTBE Y4eOHONl W BOCIUTATENBbHOM JAEATEIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOILECTBE MPaBUJIaMU 1 HOPMaMH MOBEIEHUS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLMATIM3AINN 00yHarOIUXCS.

JIMYHOCTHBIE PEe3yNbTAaThl OTPAXKAIOT T'OTOBHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [IECHHOCTHBIX OPUEHTALUI U PAaCUIMPEHHE OMbITA AEATEIbHOCTH, B TOM YHCJIE B YACTU!

1) naTpHOTHYECKOTO BOCTTUTAHUSI:



LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPMUYECKOMY U Hay4YHOMY
HACJIeINI0, TOHUMAHMSI 3HAYCHHUS XMMHUYECKONH HAYKU B )KM3HH COBPEMEHHOTO OOIECTBa, CIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW WH(OpMaLKell O TepeloBhIX JOCTHKCHUSAX W OTKPBITUSX MHPOBOH U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHHS O COLMAIIBHBIX HOPMAax U IIpaBWJIaX MEXIMYHOCTHBIX OTHOILIEHUN B KOJIIEKTHUBE,
KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJE3HOH, Yy4eOHO-HCCIIEe0BATEIbCKOMH,
TBOPYECKOH M JIPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH AEATeNbHOCTH
IPU BBIIOJHEHUU Y4YEOHBIX, I103HABATEIbHBIX 3a/la4, BBIIOJHEHUHM XUMHMYECKHX SKCIIEPUMEHTOB,
CO3JIaHUH y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHMUIO M B3aMMOIIOMOIIM B IPOIECCE ITOM
y4eOHOI N1eATeNIbHOCTH, TOTOBHOCTH OLIGHMBATh CBOE TOBEJCHHE U IOCTYNKH CBOMX TOBAapHINEH C
MIO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM € Y4ETOM OCO3HAHUS M1OCIEACTBUH ITOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM pEaKlUH, COOTBETCTBYIOLIHME
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISAIOLIME OCHOBY JJISl IOHUMAaHUS CYIIHOCTH HAY4YHOMH
KapTUHbl MHpa, NpPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJIOBEKa C MPUPOIHOM Cpesioi, O pOJIM XMMHUH B O3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[103HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA [OJIy4€HUE HOBBIX 3HAHUH 10 XMMHMH, HEOOXOIUMBbIE
it OOBSICHEHUS HAONIONAaeMbIX TPOLECCOB W SBICHWH, IO3HABATEIbHOH, HH()OPMAIIMOHHONW U
YUTATENIbCKOM KYJIbTYphbl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOATENbHOH padOThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYCHHI0O M TIO3HAHHWIO, JIOO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHMIO, TPOCKTHOM M HCCIECAOBATEILCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCJIEICTBUN M HENpUATHE BPEIHBIX MPUBbIUEK (YNOTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIOACHHUS MPpaBUJl 0€30MACHOCTH MPU 00paIleHUun
C XUMHUYECKUMH BELIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPaKTHUYECKOMY M3YUEHHUIO MPOodecCHil U TpyAa pa3InyHOro poja, yBaXXEHUE K TPYAY U
pe3ysbTaTaM TPYyIOBOM JNEATEIBHOCTH, B TOM UYHUCIIE HA OCHOBE NPHUMEHEHUS NPEIMETHBIX 3HAHWM IO
XMMHHU, OCO3HAHHBII BBIOOP HHAMBHUIYalIbHOH TpPaeKTOPUHM NPOJOJDKEHUsS 00pa3oBaHUsA C Y4YETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHo mpodecCUOHATBHON ACSITENIHPHOCTY W Pa3BUTUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
alanTHPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

9KOJIOTMUYECKHU 1ieJIeco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMjie, OCHOBE
e CyllecTBOBaHMS, MOHMMAHHUE IIEHHOCTH 3/I0pOBOr0 M Oe30macHoro oOpas3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U TMCHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
coOMoIeHUsT TpaBuil 0€30IacHOTO MOBEACHHMsI MpU paboTe C BEIIeCTBAMM, a TAaKKe B CHUTYaIHsX,
YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4daeMble NPU H3YYEHUM XUMHH, Uil pelleHus 3ajad,
CBSI3aHHBIX C OKPY)KAIOIEH NPUPOAHON CPENOM, AJIS IMOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYJIBTYpBI,
OCO3HAHMA TIJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMpOoOJIIeM M IyTed HUX pelIeHHUs IMOCPEACTBOM



METOJ0B XHWMHH, SKOJOTMYECKOI'O MBIIUICHHS, YMEHHUS PYKOBOACTBOBAaTbCA WM B II03HABaTEIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pE3YJIbTaTOB BBIACHSAIOT 3HAYMMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHHUs O0IIEHAYYHBIC MTOHATHS (3aKOH, TEOpHs, MIPUHIIMII, TUTIOTE3a, (haKT, cuCcTeMa, IpoIecc,
SKCIIEPUMEHT M JAPYroe.), KOTOpPhIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MIpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX MpeIMeTOB (pOopMHpPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, ¥ YHUBEpCAIbHbIC Yy4eOHBIC JCHCTBHUS (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
PETYIATUBHBIE), KOTOpble oOecrneunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINLIEHUS TPU OCBOCHHHM 3HAHHWI: PaCKpbIBATh
CMBIC] XUMHYECKHX TMOHATUH (BBLAENATh MX XapaKTepHble MPHU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C
OPYTUMU TOHSATHSMH), HCIOJIb30BaTh TMOHATUS A1 OOBSCHEHHUS OTHCNIbHBIX (DAKTOB U SIBJICHHIA,
BBEIOMpATh OCHOBAHUS M KPUTECPUU JIISI KIACCU(PUKAIMA XUMHUSCKUX BEIICCTB U XUMHUYCCKHX PEAKITUH,
YCTaHABIIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3M MEXIY OOBEKTaMHM HW3y4Y€HHUs, CTPOUTH JIOTUYECKUE
paccyxaenus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOJBI M 3aKIIOYCHHUS;

YMEHHE TPHUMEHSTh B TMPOLECCe TMO3HAHUS TMOHATHS (IMpEeIMETHble M MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, HCTIOJIb3yEeMble€ B XUMUHU, PE0OPa30BbIBATH IIMPOKO MTPUMEHSIEMbIE
B XMMUU MOJICJIbHBIC MIPEACTABICHHUS — XUMUUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas popmyina u
ypaBHEHHE XUMHYECKOW pEakiuu — MpH pPeUIeHHH Y4eOHO-TO3HABATENbHBIX 3a/lad, C Y4ETOM STHUX
MOJEJIbHBIX TPEJCTAaBICHUN BBISBIATh M XapaKTEpPU30BaTh CYUIECTBEHHbBIE IPU3HAKA H3Y4aeMbIX
00BEKTOB — XHWMHUYECKHX BEIIECTB M XHMHYECKUX PEaKI[Hil, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEJCTBEHHBIE CBSI3H M MPOTUBOPEUUS B H3YIa€MbIX MIPOLIECCAX U SIBJICHUSX.

basoBble ucciienoBare/ibCKie AeHCTBUA:

YMEHHUE HUCIOJIb30BaTh MOCTABIECHHBIE BONMPOCH B KAaU€CTBE MHCTPYMEHTA MO3HAHUsA, a TAKXKe B
KaueCcTBE OCHOBBI I (OPMUpOBAHUSI THUIIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHU3allid ¥ TMPOBEICHUI0 YUYEHUYECKUX
OKCIIEPHUMEHTOB, yYMEHHE HaONI0JaTh 3a XOAOM IIPOllecca, CaMOCTOSITENFHO MPOTHO3UPOBATH €ro
pesyibTaT, GopmMynupoBaTh O0O0OOIIEHUS ¥ BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIbITA,
WCCTIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOUPATh, AHATTU3UPOBATh U UHTEPIPETHPOBATH HH(POPMAIIHIO PAa3IUNYHBIX BUJOB U (popm
MIPEACTABIICHUS, MMOJYy4aeMyl0 W3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JIMTEpATypa XUMHUYECKOTO
coJiepKaHusl, CIIpaBOYHbBIE 1TOcoOusi, pecypchl HTepHETa), KpUTUYECKH OIEHUBATh MPOTUBOPEUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOABl U 3ampoChl MPH IMOUCKE W OTOOpe HHpOpMAIUU U
COOTBETCTBYIOIIMNX JIaHHBIX, HEOOXOJMMBIX JUIS BBIIONHEHHUS YYeOHBIX W TIO3HABATENBHBIX 3a7ad
OTpeNeEHHOTO THUMa, NPHOOPETEeHHE OMblTa B O00JIACTM  HCMOJIB30BaHHS  MH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIQJIEHUE KYyJbTYpOH AaKTHBHOTO WCIOJb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh OMTUMANIbHYIO (OpMY TMpencTaBieHus] WHGOOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMU CXEMaMH, IuarpamMmamu, IpyruMu (opmamu
rpauKu ¥ UX KOMOMHAITUSIMU,



YMEHHE HUCII0NIb30BaTh U aHAIU3UPOBATh B Mpoliecce Y4eOHOM U HCCe0BaTENbCKOMN IeATENbHOCTH
MHGOPMALMIO O BIMSHUHM MPOMBIIIJICHHOCTH, CEJICKOTO XO34HWCTBA W TPAHCIOPTa Ha COCTOSHUE
OKpY>Karolle NPUPOJHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (Wid) TUCKYCCHM) TO CYIIECTBY OOCYKIaeMoun
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHFHO BHIIOIHEHHS MTPEUIOKEHHON 3a1a4H;

YMEHUS TPEJCTABIATh IOJyYCHHBIE Pe3yJabTaThl MO3HABATEIBHOM IESATEIBHOCTH B YCTHBIX H
MMMCbMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIMI0 Pe3yJbTAaTOB BBINOJHEHUS XUMHYECKOIO SKCIIEPHUMEHTa
(;1abopaTopHOro OIbITa, JAOOPaTOPHOH pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOIO
IIPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABATEIBHOM H
UCCIIEIOBATENLCKON ACSITENbHOCTU IMPH PEHICHUHM BO3HHMKAIOUIMX IMpoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIJIacoBaHHUsS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI»,
KOOp/MHAIMSI COBMECTHBIX JIEHCTBHIA, ONpENeICHNE KPUTEPHEB IO OICHKE KAdecTBa BBITOJHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENesTh LEeMH JCeSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIHLHOCTH, BBHIOMpaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHsI Y4eOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIHO COCTABIISATE HIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM JCHCTBHI MpU BHINOJHEHUH 3aJaHUM C YYETOM MOIY4YECHHUS
HOBBIX 3HAHUI 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMIX, OLEHUBATh COOTBETCTBHE
MOJTyYEHHOTO pe3yJibTaTa 3asBICHHOW LENH, YMEHHE HCIONb30BaTh W AHAJTU3UPOBATh KOHTEKCTHI,
npeJyiaraeMbie B YCIIOBUU 33/1aHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00SI3aTEIHLHOTO COJIEPKAHMS, YCTAHOBICHHOTO
naHHOU (eaepanbHON paboueil mporpaMMoi, BBIICNISIOT: OCBOCHHbBIE O0YYAIOIIMMHUCS HAyYHbIE 3HAHMUS,
YMEHHUSI U CTIOCOOBI IEHCTBUH, criennduyeckue As MpeIMeTHON 001acTi « XUMUs», BUIIBI 1€ATeIbHOCTH
M0 TIOJIYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, MPEoOpa3OBaHUIO M NMPHUMEHEHHIO B Pa3IHYHBIX
y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K koH1y o0yuyeHus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, MIPOCTOE
BEIIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpOJHAs M HEOJHOPOJHAs), BAaJIEHTHOCTb, OTHOCHUTENIbHAs
aTOMHasi W MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas OIS
XUMHAYECKOTO DJIeMEHTa B COCJMHEHWH, MOIISIPHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COIb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCICHUS, XUMHYECKas peaklus, KiIacCu(UKAIMs peaKIIHii:
peaKkIMM COEJUHEHUS, pEeaKIUH pas3IoKEHUs, peaklMu 3aMeIleHUus, peakiuu oOMeHa, 3K30- H
SHJOTEPMUUYECKHE DPEAKIIUU, TEIIOBOM 3(P(EKT peakuuu, sAPO aToma, JICKTPOHHBIA CIIOW aToma,
aToMHasi OopOWTallb, pPagyCc aToMa, XUMHYECKasi CBs3b, MOJISIPHAS W HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JIOJs BelecTBa (MPOICHTHAs KOHIICHTPAIHs) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHUH W TMPUMEHSITh OTH TOHITHS MpU
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

WCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISl COCTaBIEHUS (JOPMYI BEIIECTB U YPAaBHEHUN XUMHUYECKHX
peaKuuii;



OTIPE/ICTISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETICHb OKHCICHUS SJIEMEHTOB
B OMHApHBIX COEJIMHEHUSX, NMPUHAAJICKHOCTh BEIIECTB K ONpEeAeIEHHOMY KJaccy COEIWHEHUH IO
dbopMynaM, BUJ XUMUYECKOU CBS3M (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSX;
packpbiBaTh cmbicn [lepumoamnueckoro 3akona JI. M. MenpaeneeBa: A€MOHCTPUPOBATh ITOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT MX MOJIOKEHHS B llepmomamueckon
CUCTEME, 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yUEHUS,
3aKoHa ABOTaJpo;
OIHCHIBATh U XapaKkTepu30BaTh TabamuHyo Gopmy I[leprogndeckoit CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pasnuyath MOHATHUS «TJaBHas nmoarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y, mansie u
00JbIIKME TIEPUOBI, COOTHOCUTH 0003HAYEeHHUsI, KOTOpbIe UMetoTcsl B Tabmuie «llepuoanueckas cucrema
xumuyeckux snemeHToB J[. M. MennueneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOIIee YUCIIO 3JIEKTPOHOB M paclpeesieHne uX II0
ANEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATh XMUMHYECKUE HJIEMEHTBI, HEOPTaHMUYECKHE BEIIECTBA, XUMHUYECKUE peaKIuu (o
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEaKIIMU BELIECTB, [0 TEIIIOBOMY 3P PeKTy);
XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB Pa3UYHBIX KIACCOB,
MOATBEPXKJasi OIKMCAHUE IPUMEpPaMU MOJEKYJISPHBIX YpPAaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKHX
peaKuuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KAUE€CTBEHHOIO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B PA3JIMUHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BEILIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa TI0 OopMyJie COSIUHEHHUS, MacCOBYIO JOJIO BEIECTBA B PACTBOPE, MPOBOJUTH
pacy€Thl 0 YPAaBHEHHUIO XMMUYECKOMN peaKkIuu;
MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEILHON JCATENHPHOCTH — aHallM3 M CHUHTE3, CpPaBHEHHE,
00001IeHNe, crUcTeMaTH3alnio, KIAcCU(PUKAILINIO, BBISIBICHUE MPUUYMHHO--CIICJICTBEHHBIX CBS3EH — IS
M3y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKLUUU, €CTECTBEHHO-HAYyYHbIE METO/bl IMO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNe, MOIETTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH);
ClIeIoBaTh MpaBWJIaM MOJIb30BAHUS XMMHUYECKOH MOCYI0il U 1a00paTOpHBIM 0OOPYJOBAaHHEM, a TaKKe
TpaBUjiaM OOpAIlEHUsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMU T10 BBIMOJTHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0J€H PaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBAThH U
MPOBOJIUTh XMMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO
MHIUKATOPOB (JaKkMyc, (eHosdTanert, METUIOPaHK U IPYTHeE).

K xoniy o6yuenust B 9 kJjiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHI:
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHATHM: XWMHUYECKHH JJIEMEHT, aTOM, MOJIEKyJa, WOH,
KaTHUOH, aHHUOH, IPOCTOE BEUIECTBO, CJI0)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD,
CTETICHb OKHWCJICHHS, XMMUYECKasl pPeaklHs, XUMHYECKas CBS3b, TEIUIOBOW A((EKT peakiuu, MOIlb,
MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI, JICKTPOIUTHUECKAS TUCCOIUAIINS, PEAKIIUN
WOHHOTO OOMEHa, KaTaJau3arop, XWMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTUMbIE PEaKIIHH,
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UU,  OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAaHOBJICHHE, aJJIOTponusi, amMQpOTepHOCTh, XUMHUYEcKas CBs3b (KOBaJieHTHas, HWOHHAafi,
MeTaJUTHYecKas), KpUCTaUIMUecKas pemi€éTka, KOPPO3Ws METaJIOB, CIUIABBI, CKOPOCTh XHWMHYECKOH
peakuuu, npeaenbHo nonyctuMas konueHtpamus [1JIK Bemectna;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUA U TMPUMEHSTh STU TMOHATHUS TpHU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUJIsl COCTaBIEHUS (JOPMYII BEIIECTB U YPaBHEHUN XUMHUYECKHX
peakuuii;

ONpPEIEIATh BAIEHTHOCTh U CTENEHb OKHCICHHMS XMMHYECKUX 3JIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO
coCTaBa, MPHUHAJJICKHOCTh BEIIECTB K ONpENeIEHHOMY Kiaccy COeOUHEHH mo (opMmynaMm, BHJ
XUMHUUYECKON CBSI3U (KOBAJIGHTHAs, NOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COEAUHEHMSIX, 3apsij
MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpAX HEOPTaHWYECKHX COCIUHEHUH,
TUI KPUCTAIUIMYECKOMN peMIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona JI. M. MenaeneeBa U AEMOHCTPUPOBATH €r0 MOHUMAHUE:
OINKCHIBATh U XapakTepu3oBaTh Tabauunyto popmy [leproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJaBHas noarpymnmna (A-rpynma)» u «mobouyHas noarpymmna (b-rpynma)», mansie u
OoypIIe TEPUOIBI, COOTHOCHUTH O0003HAUEHHS, KOTOpbIE HMEIOTCS B IEPHOAMYECKOH TaOmuIe, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, olriee
YHCIIO 3JIEKTPOHOB U PacHpeIesIeHHe UX MO 3JEKTPOHHBIM CIIOSIM), OOBIACHSITH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJeax MaJbIX EPUOJ0B U IJIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UUUPOBATh XMUMMUYECKHUE HIIEMEHThl, HEOPraHUYECKHE BELIECTBA, XMMHUYECKHE peakuuu (1o
YHCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEIIOBOMY 3((EKTy, 0 U3MEHEHHIO CTETICHEH
OKHCJICHUS XMMHUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMIME U CHeNU(UUECKHE XMMHUUYECKHE CBOMCTBA MPOCTBIX U CIIOMKHBIX
BEILIECTB, MOJATBEPXkAasi ONMCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHHUs DJIEKTPOJUTHYECKOM IUCCOLMALNU KHUCIIOT, ILEJIOYEHM W COJIEM, TOJHBIE H
COKpalIéHHbIE ypaBHEHHUS peakIuii HOHHOTO OOMEHa, YpaBHEHHUS peakUud, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI IMOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlnid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JI€MEHTa MO0 (opMyJie COEAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOAMTH
pacy€Thl 0 YPAaBHEHHUIO XMMUYECKOMN peaKkIuu;

co0roaTh MpaBuiia MOJb30BAHUS XUMHUYECKOM MOCy/0M M J1abopaTOpHBIM OOOPYIOBAaHHMEM, a TaKkKe
npaBuiIa oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSMHU IO BBITOJIHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO M COOMpAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOro
rasa);

MPOBOANTh PEAaKIUH, MOATBEP)KIAOIINE KAaueCTBEHHBIM COCTaB pa3jMuYHBIX BEIIECTB: PAacClO3HABATH
OTBITHBIM TYTEM XJIOpPUA-, OpOoMHII-, HOIUI-, KapOoHaT-, (ocdar-, cunmkar-, cynbdar-, THAPOKCU-
WOHBI, KaTHOHBl aMMOHMS M HOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPAX
HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTEIbHON JEATENbHOCTH — aHajiUu3 W CHHTE3, CpPaBHEHUE,
0000111eHrEe, CUCTEMAaTH3alllI0, BBISBJICHUE MPUUYNHHO-CIEICTBEHHBIX CBA3EH — I M3Y4YEHHUs CBOMCTB
BELIECTB U XMMUYECKUX PEaKIINii, €CTECTBEHHO-HAyUYHbIE METO/Ibl TO3HAHUS — HAa0I0IeHNE, U3MEpPEHUE,
MOJEJIIMPOBAHHUE, SKCHEPUMEHT (peanbHbII u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

KonnuectBo yacoB DJIEKTPOHHBIE
Ne HanmenoBanue pa3znenos u teM (umdposrie)
/T IpOrpamMMbI Bcero Komp. llpaxr. oOpasoBareibHbIC
pabotel | paboOThI pecypesI
Paszgea 1. [lepBoHavaibHble XMuMUYecKue nouaTus (20 yac)
Xumus — BakHas 00J1acTh bu6mmoreka [IOK

1.1 €CTECTBO3HAHUS M PAKTHYECCKOM 5 2 https://m.edsoo.ru/
JEATEIILHOCTH YeJI0BEKA 7f41837c
bubmuoreka [JOK
1.2 BemecTBa 1 XUMHUYECKUE peaKun 15 1 https://m.edsoo.ru
[741837¢c
Pa3nen 2. Baxkneiimme npeacTaBuTe I Heopranueckux Benrects (30 yac)
bu6mmoreka [IOK
21 Boznyx. Kucnopon. [Toustue 06 5 1 https://m.eds0o.ru/
oreuaax 7f41837¢
Bognopox. Ilonsitue o kuciaorax u bubmaorexa LJOK
2.2 co nﬂxp A 5 1 https://m.edsoo.ru/
. 7f41837c
2.3 Moib. MonsipHbI€ pacd€ThI. 3
bubmuorexa [JOK
2.4 Ij;f;;;ﬁ;;iom’l' Homsrue 06 4 1 https://m.edsoo.ru/
' 7f41837c
OCHOBHBIE KJIACCHI HEOPraHUYECKUX Eubmorexa IIOK
2.5 p 12 1 1 https://m.edsoo.ru/

COE€IUHEHUN

7f41837c

Paspnen 3. llepnoanuecknii 3axon u Ilepuoanyeckas cucrema xumudeckux iementos /1. U.
MenpnesieeBa. CTpoeHHe aTOMOB. XMMHYecKast CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu

[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMHYECKUX

3.1
anemenToB 1. 1. Menaeneena.
Crtpoenue aToma

32 Xumudeckas cBsa3b. OKHCIUTEILHO-

BOCCTAHOBUTCIIbHBIC PECAKIITUN

OBHIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME

9 1
9
68 4 6

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41837c
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9 KJIIACC

KosmuecTBo 4acoB ONEKTPOHHBIE
Ne HanmenoBanue pa3znenos u teM
W IDOIDAMMBL B Konrp. IIpaxr. (undpossre)
porp cero pa6OTI>I pa60TH O6paSOBaTeJILHLIe
pecypchl
Pa3nea 1. BemecTBo 1 xumuueckue peakuuu (17 yac
[ToBTrOpenue u yriybiaeHue 3HaHUHA Eubmorexa LIOK
1.1 3 https://m.edsoo.ru/7
OCHOBHBIX pa3/IesioB Kypca 8 kjacca £412636
bubmuorexa [JOK
1.2 Ocropipie SAROHOMEPHOCTH 6 https://m.edsoo.ru/7
XUMHUYECKHUX PEeaKIIHii £412636
DNEKTPOIUTHYECKAS TUCCOLUAITHS. brbmoreka [JOK
1.3 X 8 1 1 https://m.edsoo.ru/7
UMUYECKHE PEaKIIUU B PaCTBOPAX £412636
Paznen 2. Hemeraslibl 1 ux coequnenus (28 yac)
bubnunoreka LIOK
21 OO01as XxapakTepUCTHKA XUMUYECKUX 4 1 https://m.eds0.ru/7f4
anemeHToB VIIA-rpynmnsl. ["anorenst
12636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX bubmmoreka [JOK
2.2 snementoB VIA-rpynmnel. Cepa u eé 7 1 https://m.edsoo.ru/7f4
COCIMHCHUS 1a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX bubmmoreka [JOK
2.3  snementoB VA-rpymmbl. A30T, hocdop 7 1 https://m.edsoo.ru/7f4
U UX COCIUHCHUS 1a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX bubnnorexa [JOK
2.4 snemenTtoB |IVA-rpynnsl. Yriepoa u 10 1 2 https://m.edsoo.ru/7f4
KPEMHUU U UX COCTUHECHUS 1a636
Paznen 3. Merauibl 1 ux coequHenus (20 yac)
3.1  OOmmue cBOKMCTBA METAIIOB 4 https://m.edsoo.ru/7t4
1a636
Baxwuernimme meTtamisl U UX https://m.edsoo.ru/7f4
15 1 2
COCIMHCHUS 1a636
Pa3nen 4. Xumus u oxkpyxaromias cpeaa (3 yac)
bubmmoteka IIOK
4.1 Beuiectsa i MaTepHabI B KH3HH 3 https://m.edsoo.ru/7f4
YyenoBeKa 12636
OBHIEE KOJIMYECTBO YACOB IO
o 68 4 7

IMPOI'PAMME
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