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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHBx B ®I'OC OOO, a Ttakxke Ha OCHOBe (QenepanbHOil paboueit
InporpaMmbl BOCHHUTAHUA U C y‘IéTOM KOHOCHIIHWHA ITPCTIO AaBaHUA yqe6H0r0 npeamMeTa «XuMus» B
oOpa3oBaTeNIbHBIX opranm3amsix Poccuiickoit denepammm.

[IporpamMma mo XUMuU Ja€T MPEICTABICHUE O IENX, 00Iel cTpaTernu 0O0ydeHus, BOCIIUTAHUS U
pa3BuUTHS OOydaroOIIMXCs CpEeACTBaMH y4eOHOro TpeAMeTa, YyCTaHAaBIMBaeT 00s3aTenbHOE
MPEeIMETHOE COJep)KaHNe, MPEIyCMaTPUBAET PAaCIpeeNieHHe ero Mo KiaccaM U CTPYKTypHpOBaHHE
mo pasaciaM M TEMaM MNpPOorpaMMbl IO XUMHUH, OIMNPCACIIACT KOJMYCCTBCHHBIC W KAa4YCCTBCHHBIC
XaApaKTCPUCTUKU COACPIKAHHA, PCKOMCHAYEMYIO IMOCJICA0BATCIIbHOCTE U3YUYCHUSA XHUMHU C y‘-IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTro IIpoliecca, BO3PACTHBIX
0CcOoOEHHOCTEN 00yJaroIuXcs, ONpeeNseT BO3MOXKHOCTH TIPEAMETa JUTS peai3aly TpeOOBaHUNA K
pe3yibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTeNIbHON MpOrpaMMbl Ha yYPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, a Takke TpeOOBaHMWN K pe3yibTaTaM OOy4YeHHUS XUMHHM Ha YpOBHE IeNel M3ydeHUs
MpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEILHOM JEATEILHOCTH 00YYaroIIerocs Mo 0CBOCHHIO
y4eOHOTO COJepKaHUSI.

3HaHWE XUMHUHU CIY)KUT OCHOBOHW JIsi (OPMHPOBAHUS MHPOBO33PEHHUS OOYJarOUIErocCs, €ro
MIPEJICTaBJICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXKHYIO POJIb UTPAlOT (POpMUpPYEMble XUMHEH
MNpEACTAaBJICHUA O B3aUMOIIPCBpALICHUAX DHCPTUH U 00 OBOJJIONMH BCUICCTB B MPUPOAC, O ITYTAX
pelIeHus r100aTbHBIX MPO0JIeM YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPIE€TUUECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peau3allud BO3MOXHOCTEH [UIsi caMopa3BUTHS W (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcsi, HaBbIKOB
UX CaMOCTOSTETIbHON y4eOHON JesITeNbHOCTH, IKCIIEPUMEHTANbHBIX U UCCIIEOBATEILCKUX YMEHUI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B TPO(HECCHOHATBHON e TeIbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TANOM B (JOPMHPOBAHUM €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTU OOy4aIONINXCs;

croco6cTByeT (hOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBiieHUS B OOyUYE€HUU XUMHUHU 00eCIeYrBAIOTCS crienu(UKON coaepkaHus yd4eOHOTO
npeaMeTa, KOTOPBIN SBISETCS MeIaroruueck afanTHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XHUMHH
Ha onpeAeNnEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOrO 0OIIEro oO0Opa3oBaHHMs OpPUEHTHUPOBAH HAa OCBOCHHUE
00y4aroIMMHUCS CUCTEMBl IE€PBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OPraHN4eCcKON XUMHH.

CtpykTypa coliepaHus IporpaMMBbl IO XMMHU c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJX0J1a K
e€¢ m3yueHuto. CoJiepKaHME CKIAJbIBACTCSI M3 CUCTEMBI MOHATUH O XHMHYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMbl MOHATHH O XUMHYecKoW peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl MO TNPHUHLHUITY IOCIEIOBATEILHOIO PA3BUTHS 3HAHMM HAa OCHOBE TEOPETHYECKHX
NpEeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU MOJTYYEHHBIX U OCMBICICHHBIX
($akToB, pa3BHBAIOTCS TOCIEAOBATEIHHO OT OJHOTO YPOBHS K JPYrOMY, BBITONHSS ()YHKIIHH
OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUICCKOTO MTPUMCHECHUS
Y TIOJTYYCHHS MU3Y4aeMbIX BEILIECTB.

OcBoeHME MPOrpaMMEBI 10 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XHMHYCCKON
COCTaBJISIIOILIEH HAy4YHOW KApTHUHBI MHpPAa B JIOTHUKE €€ CUCTEMHOM NPUPOJbI, LEHHOCTHOTO
OTHOIIIEHUS K HAyYHOMY 3HAHHMIO M METOJaM IO3HAHHUS B Hayke. M3ydeHne XUMUU TPOUCXOMHUT C
MPUBJICYCHUEM 3HAHUW W3 paHee U3YUYCHHBIX YYEOHBIX TpeaMeToB: «OKpyKalomuil MUp»,
«buonorus. 5-7 knaccel» 1 «Du3uka. 7 Kjace».

[Ipu U3yyeHU XUMHUU IPOUCXOTUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HayKu Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, TMPAKTUYECKOW JCATEIHHOCTH 4YeJIOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/lada Y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHMM — Ba)XHEHUIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH,
JOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, si3blKa HAYKH, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHUS TIPU U3YyYEHUHU BEIECTB U XUMHYECKUX PEaKluid, B (OPMUPOBAHUU U PA3BUTHH
MMO3HABATEIbHBIX YMEHHW W WX TNPUMEHEHHHM B  y4eOHO-TIO3HABATENIbHOW ©  y4eOHO-
HCCTIEI0OBATEIILCKON JIEATETFHOCTH, OCBOCHHH TPaBUJ O€30MAacHOTO OOpalieHusl ¢ BEHIECTBAMU B
MOBCEAHEBHOM KU3HU.

[Ipy M3ydeHMM XMMHUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs Ba)XHOE 3HAYCHUE MPHOOPEIH
TaKue 1eNH, Kak:

— (opmHpoBaHHE MHTEJUIEKTYAJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aM0OOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPHUHSITHUIO PEIICHUN, CIIOCOOHOM aganTupoBaThCsl K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOydYeHUss Ha CHCTeMaTH4ecKoe MpuoOlIeHre oOydaroluxcs K
CaMOCTOSITEJIbHON TO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue  YCIOBUH, CIOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOY4YaIOUIUMUCS  OIbITa
pazHoOOpa3HOM [eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue o0mel (HyHKIMOHAIbHOW M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIE
YMEHHUI OOBSCHITH M OLICHHWBATh SIBJICHUS OKPYXKAIOIIETO MHUpPA, HCIOJb3ysd 3HAHUS U OIIBIT,
MOJIyYE€HHBIC TIPU U3YUYECHUU XUMUU, IPUMEHITh UX MPU PEUICHUH MPOoOJieM B MOBCEAHEBHON JKU3HU
U TPYJOBOM €ATEIbHOCTH;

— @QopmupoBanue y oOy4aroUUXxcs TYMaHUCTHUECKUX OTHOILICHHM, MOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUH [UIsi BBIPAOOTKH SKOJOTHMYECKH 11eJIecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATENBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3JI0POBBS U OKPYXKAIOILIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHUBAIMU K OOy4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIUTAHHIO Ha
OCHOBE YCBOEHHUS OOIIEUYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaMpPaBJICHHOCTH JAIbHEUIIIETO 00yUIEeHHUSI.

OOmiee YHMCIIO YacoB, OTBENEHHBIX Ui HM3Yy4eHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus, cocraBiseT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Henmenwo), B 9 kiacce — 68
4yacoB (2 yaca B HEZEIIO).






COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHSA

[Ipenver xumuu. Ponb XMMHUM B JKM3HHU 4YeJIOBEKa. XUMMHS B CUCTEME HayK. Tejla M BEIIEeCTBA.
®dusnyeckue CBOMCTBA BEHIECTB. ArperaTHoe CoCTosiHME BemiecTB. [IoHsITHE 0 MeTO1aX MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeceH.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE MeMeHThl. CHUMBOJIBI XMUMHUYECKHX AJIeMEeHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas (opmyrna. BaleHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHasi Macca. MaccoBast
JI0JISI XUMUYECKOTO JIEMEHTA B COCTMHCHHH.

KomnuectBo BemecrBa. Moabs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €MHUII BenlecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTMHEHUH.

dusnyeckue U XUMUYECKUE SBJICHHS. XUMHUYECKass pPeakius W e€ Mpu3HaKh. 3aKOH COXpaHEHUs
MaccChl BEIECTB. XMMHUYECKHE ypaBHeHUsA. Kiaccumpukammss XUMHUECKHX peakuui (COequHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCYI0H, TTpaBuiIaMu paboTHI B 1ab0paTOpuu U puéMamMu 00pamieHus
C J1abopaTopHBIM OOOPYIOBAaHWEM, H3YUYCHHE W ONHCAaHWE (PU3UYECKUX CBOMCTB 0O0Opa3IoB
HEOPraHMYeCKHNX BEIIeCTB, HaOmoaeHne (pu3nyeckux (TUTaBJICHHE BOCKA, TasHUE JIbJa, paCTUPaHUE
caxapa B CTYIIKe, KHIIEHHE M KOHJIEHCALUs BOJAbI) U XUMUYECKHX (TOpPEHHE CBEYM, MPOKATHBAHHE
MEIHOW TMPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHCJIOTON) SIBIICHWM, HAOJMIOIEHWE W ONHCAHUE
MPU3HAKOB TIPOTEKAHHUS XWMHUYECKHX peakluid (pa3jioKeHHWe caxapa, B3auMOJCHCTBUE CEPHOMU
KHCJIOTHI ¢ XJIOpUIOM Oapusi, paznokeHue ruapokcuna meau (1) mpu HarpeBanum, B3anMo1elcTBUE
xene3a ¢ pactBopoM coiu meau (1), n3ydenune cnocoOoB paseneHus CMeceii: C TOMOIBI0 MarHuTa,
¢bunbTpoBaHUE, BBHIApUBAHUE, AUCTULIALMSA, XpoMaTorpadus, MpoBEACHUE OYHCTKH MOBapEeHHOMN
cojii, HAONIOICHWE M OIHUCAHHE pPE3yabTaTOB IPOBEIEHUS OIbITa, WLTIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3JaHNE MOJIee MOJIeKY (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cmech ra3oB. Cocras Bo3ayxa. Kuciopon — anemeHT u npocrtoe BeniectBo. Haxoxaenue
KHUCIIOpo/a B TMpupoAe, (u3MUecKhe W XUMHYECKHe CBoiicTBa (peakuuu ropeHusi). OKCHABIL.
[Ipumenenne kucnopona. CrnocoObl MOMydeHHUs KUCIOPOJa B JIAOOPATOPHUH U MPOMBIIITIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — asioTpornHass MOAU(PHUKAIIST KUCIOPOIa.

TemoBoit  sddekr XUMHYECKON  peakuuu, TEPMOXUMHUYECKHE  ypaBHEHHUS, DJK30- W
SHAOTEPMHUUYECKHUE peakuuu. TOMIMBO: yrollb M METaH. 3arps3HEHUE BO3[yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bomopoda B mpupoje, (hu3nueckue H
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa Boabl. Bona kak pactBopurens. PactBopel. HacklllieHHbIE M HEHACHIIIEHHBIE
pactBOophl. PacTBopuMOCTh BelecTB B Boje. MaccoBas J10Jis BEIIECTBA B PacTBOpe. XHUMHUUYECKHE
cBoiicTBa BoAbl. OcHOBaHUsA. Posib pacTBOPOB B MPUPOJE U B )KU3HU ueloBeka. KpyroBopot Bojbl B
npupojie. 3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJI.



Knaccudukamuss  Heopranmdyeckux  coemuHeHwit.  Oxcuapl.  Kimaccuukanus — OKCHIOB:
cojieoOpa3zymomnue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecosieoOpasyrouire. HomeHnkmatypa
oKcu10B. PU3NUECKUE U XMMHUECKHE CBOICTBAa OKCcUIOB. [losyuenue okcuios.

OcnoBanus. Knaccudukanus oCHOBaHMIA: IMIENOYM U HEPACTBOPUMBIE OCHOBaHHMA. HomeHknarypa
OCHOBaHUH. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinoT. OU3nuecKue 1 XUMHUUECKUE CBOMCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuueckue ceoiicta cojeil. [lonyuenue coneit.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJENICHUE COJEepXKaHUs KHUCIOpoJa B BO3JyXe, IOJy4YeHHe, coOupaHue,
pacrno3HaBaHHME€ M M3y4EHHE CBOWCTB KHUCJIOpOJA, HAONIOIEHUWE B3aWMOJIEHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHMSI M TpEKpallleHuss TOpeHus (moxapa), 03HAKOMJIEHHE C
oOpa3laMu OKCHIOB U ONHMCAHWE WX CBOMCTB, MOJIydeHUE, COOMpaHHE, PACIIO3HABAHUE U U3YUEHUE
CBOMCTB BoJopoja (ropeHue), B3aumMozeWcTBue Bogopojna c¢ okcugom wmenu (Il) (Bo3moxkHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), HaOMIOIeHHEe OO0pa3loB BEMIECTB KOJUYECTBOM | MOJIb,
uccieI0BaHUuE 0COOEHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C OMPENEIEHHON MAacCOBOW JIOJIEN pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTajjlaMu (HaTpHeM M KajblueM) (BO3MOKHO HCIOJIb30BaHHE BHAEOMATEpUasIoB), UCCIIEIOBAaHUE
00pa3l0B HEOPraHMYECKUX BEIIECTB PA3JIWYHBIX KJIAcCOB, HAONIOJEHHE W3MEHEHHS OKpPACKU
WHJIMKAaTOPOB B PAcCTBOpPAX KHUCIOT W IIEJ0oYel, M3ydeHue B3ammonercTBusi okcuma memau () c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCJIOT C METAJJIAaMHM, PEAKUUA HEUTpaIM3aluM, M[OJy4eHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METaJlla JAPYTMM M3 PacTBOpa COJIH, PELICHHE
SKCIIEpUMEHTAIIBHBIX 3aa4 10 TeMe «BaxHelue KiIacchl HEOPraHMYECKUX COSUHEHUIN.

IMepuonuveckuii 3axkoH u Ilepumoamyeckasi cucrema xumuyeckux »3jementos JI. MW
MengeseeBa. CtpoeHne aToMoB. XHUMHYeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[lepBpie MOMBITKU KIACCU(PUKAIUU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O Trpynmax CXOJHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U LIEJIOYHO3EMEbHbIE METAIlIbl, TaJIOT€Hbl, UHEPTHbIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuoanueckuii 3akoH. [lepmoanueckas cucrtema xumudeckux sneMeHToB J[. M. Menneneesa.
Kopotkonepuoanas u niuHHonepuoaHast popmsel [lepronyeckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB
J. W. Menneneesa. Ilepuonsl u rpynmnbl. OU3NUYECKUN CMBICH ITOPSAAKOBOIO HOMEpPA, HOMEPOB
MepUOJA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aromMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oJi0uek aToMoB TiepBbIX 20 xumMuueckux sneMenToB Ilepuoauueckoii cucrems! J[. . Menneneena.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa Mo ero mnojoxkenuto B [lepmoanueckoit cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAUNIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U NMEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa W Ilepuoanyecko CUCTEMBI XMMUYECKHX 3JEMEHTOB IS
pa3BuTHUsA Hayku U npakTuku. [. . Mennenees — yu€HbIil U TpaXXaHNH.

Xumuyeckasi cBs3b. KoBaneHTHas (HOJSpHAsE M HEMOJSIPHAs) CBSA3b. DJEKTPOOTPUIATEIHHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHbIE peakiuu. [lporecchl OKUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

u3yueHre oOpas3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHIA LUHKA C
pacTBOpaMu KHMCJIOT U LIEJIOYEH, IPOBEIEHUE ONBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO -
BOCCTaHOBUTEJBHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHHsl, COETUHEHUS).

Meosrcnpeomemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3eH NPU M3YYEHHMM XMMUHU B 8 KIJIACCE OCYILECTBIISIETCS 4epe3
WCTOJb30BAHNE KaK OONIMX €CTeCTBEHHO--HAYYHBIX TIOHSATHA, TaK W TOHATUH, SBIISIONIMXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O LIMKIIA.

OOmre ecTeCTBEeHHO--HAYYHbIE TOHSATHS: HAaydHBIA (DAaKT, THIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJIacCU(PUKAIMs, IEPUOINYHOCTD, HAOIIOEHHUE, SKCIIEPUMEHT, MOJACIUPOBAaHNE, U3MEPEHHE,
MOJENb, SIBJICHUE.

®duznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIbI, PaJHOAKTUBHOCTH,
MOJIEKYJNa, AJIEKTPUUYECKUI 3apsiji, BELIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BELIeCTBa, ras,
(bu3nyeckue BeINUNHBI, €UHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEeTHh, 3B€37b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpasbl, TOPHBIE MOPOAbI, IMOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYecKasi peaKius

[Iepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux sneMeHToB J[. 1. Menneneesa.
CrpoeHre aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMUYECKUX HJIEMEHTOB INEPBBIX TPEX
MEePUOJIOB, Kalus, KaJlbLUd M HMX COEIMHEHUH B COOTBETCTBUM C TIOJOKEHHUEM OJIIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOM CBSA3HU. THUIMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIETKN U BUIa XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIEeCTB. XMUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K Ppa3IUYHBIM KJlaccaM HEOpPraHWYecKMX COEIUHEHHH, TeHEeTUYecKash CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX pEaKUui IO pPa3MyHbIM NpuU3HaKaM ([0 YUCIY U COCTaBy
YYacTBYIOIIMX B PEaKIMH BEIIECTB, 10 TEIIOBOMY 3 (}eKTy, 0 U3MEHEHHUIO CTENeHEeH OKHCICHUs
XMUMHUYECKUX DJIEMEHTOB, 10 0OPAaTUMOCTH, MO Y4aCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[TonsiTre 0 ckopocTH XuMu4eckoi peakiuu. [TousTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKIX
peakusix. [ToHsTHE 0O TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonarue o karamuze. [loHsTHE O
XMUMHUYECKOM paBHOBecHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XMMHUYECKON PEaKIMH U MOJIO0KEHUE
XMUMHYECKOTO PABHOBECHUS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  AJNEKTPOHHBIH  OalaHC  OKUCIUTENbHO-
BOCCTAaHOBMUTENbHOM peakiuu. CoCTaBleHHE YpPaBHEHMH OKUCIHUTEIIbHO--BOCCTAHOBUTEJIBHBIX
peaknuii ¢ UCTOJIb30BaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 37EKTPOTUTUYECKON TUCCOIMALMU. DIEKTPOIUTHI U HEIIEKTPOJUTH. KaTHOHBI, aHHMOHBI.
MexaHu3M JAMCCOLMAIMM BEUIECTB C pPa3lIMYHbBIMM BHJIAMH XUMHUYeCKOW cBs3H. CTeneHb
aucconranui. CUIIbHBIE U CI1a0ble 3JEKTPOJIUTHI.

Peakium HMOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS pPEaKUUid HOHHOrOo OOMEHa, IOJHbIE U
COKpaIll€HHbIE HOHHBbIE ypaBHEHHUS peakuuil. CBOWHCTBa KHCIOT, OCHOBAaHMUH M COJie B CBeTe
IpeJCTaBICHUN 00 IEKTPOIUTHUECKON qucconmanuy. KadecTBeHHbIE peakiiui Ha HOHBIL. [loHsATHE O
TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauoB (rpaduTa u arMasa), CJI0KHBIX BEIIECTB (XJIOpUAa HATPUS), HCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTM XHUMHYECKOW peakuuu OT BO3ACHCTBHS pa3lMYHBIX (PAKTOPOB, HCCIEIOBAHHE
AJIEKTPOIPOBOJHOCTH PAcTBOPOB BEILIECTB, IpoLecca IUCCOLMALMU KUCIOT, LIEN04Yed U cose
(BO3MOKHO MCHOJIB30BAaHUE BUAECO MAaTEPHUATIOB), IPOBEICHUE ONbBITOB, MJUTFOCTPUPYIOIINX TPU3HAKU
MPOTEKaHUs PeaKIuii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJIBI),
OTIBITOB, HWJUIIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX peakluuil (ropeHue,
peakuuu pasyioKEHUs, COEAUHEHMsI), pAClO3HABAaHUE HEOPraHMYECKHUX BEIIECTB C IOMOUIBIO
KaueCTBEHHBIX PEAKIIMN HA HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTasuibl ¥ UX coeTUHEHUS

OOmiast xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusd. CrpoeHue M (u3MUecKHe CBOICTBA MPOCTHIX BELIECTB — TaJIONT€HOB. XHMHUYECKUE
CBOMCTBa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeTaJIlaMH, HEMeTaJlJlaMM, IIeJI0YaMu).
XnopoBogopoa. ConstHasi KUCIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHUE, MpuMmeHeHue. JleicTBue
XJIOpa U XJIOPOBOJOPOJAa Ha OpPraHu3M 4YeJoBeKa. BakHeillnne XJIOpUIbl M HX HAXOXKICHUE B
MIPHUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEpPHBIC
crenieHn okucieHusa. CtpoeHue u (uznyecKue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpBhI.
AmtoTponiHble MOJUQPUKAIMKA KHCIOPOJa W Cepbl. XUMHUYECKHe CBOWCTBA cepbl. CepoBOIIOPOI,
CTpoeHHe, (U3UYECKHE M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEephl KaK MPEICTABUTEIN KHUCIOTHBIX
okcuoB. CepHas kucioTa, Gu3NYecKue U XMMUYECKHe CBOMCTBa (00IIue Kak MpeAcTaBUTENs Kiacca
KHUCTIOT U crienuguyeckre). XMMUUYECKHE PeaKlluy, Jie)Kalllue B OCHOBE MPOMBIIIIEHHOTO crocoda
MOJIy4EeHHSI CEpHOM KUCIOThI. [IpruMeHenne cepHoil KuciaoThl. CoM CEPHOM KUCIOThI, KAUeCTBEHHAs
peakuus Ha cyabdar-uoH. HaxoxaeHue ceppl W €€ COCAMHEHHH B TPUPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COETUHEHHUSIMU cephl (KUCIOTHBIE JTOKIH, 3arps3HEHNE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €ro MPEIOTBPAIICHHUS.

OO6mas xapaktepuctuka 35eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHCIIEHUS. A30T, pacnpocTpaHEHHE B Npupoje, uU3ndeckrue W XUMHUYECKHE CBOIICTBA.
KpyrosopoT a3ora B mpupoje. AMMHUAK, ero (GU3NYECKUE U XUMHYECKHE CBOMCTBA, MOJIyYECHUE U
npuMmeHenue. Conu aMMOHUS, UX (PU3MUECKHE U XUMUYECKUE CBOICTBA, puMeHeHue. KauecTBeHHas
peaxiusi Ha MIOHbl aMMOHUS. A30THas KUCJIOTA, €€ MoJydeHue, PU3ndeckue u XUMHYECKUe CBONCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcrnonb30BaHre HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX yA0OpeHuH. XUMUYECKOE 3arps3HEHHE OKPYXKArollel cpeibl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE IOXAM, 3arps3HEHHE BO3AyXa, MOuYBbI U BOJ0EMOB). Docdop,
ayutoTporHbie Moaudukaiuu dochopa, pusnyeckue U xumudeckue cBoiictea. Okcun ocdopa (V)
u dochopHas kucinora, ¢GuU3MYECKHe U XUMHUYECKHE CBOWCTBA, MoiydeHue. Vcmnonb3oBaHue
¢docdaToB B kKaueCcTBE MUHEPATbHBIX YI0OpEHUN.

O6mas xapakrepucTrka sneMeHToB |V A-rpymmbel. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
CTETNIEHH OKUCICHHS. YTJIEepOoJ, aUIOTPONHbIE MOAUGUKAIMU, pPACIPOCTPAHEHHE B TMPUPOJE,
¢u3nyeckue M XUMHUYECKHe cBoMcTBa. Axcopbuus. KpyroBopor yriepona B mpupoje. OKCHaBI
yriaepoja, ux (pu3nuecKkue U XMMUYECKHe CBOMCTBA, JIEHCTBHE HAa JKUBBIE OPTAaHU3MBI, TIONyICHHUE U
MpUMEHEHHE. OKOJOTHYecKre MpoOieMbl, CBsi3aHHbIE C OKkcuaoM yriaepoda (lV), rumotesa
rI100aTBbHOTO TOTEIUICHUsT KIIMMaTa, MapHUKOBBIA d(hdekr. YrompHas KuciaoTa U e€ CONH, UX
¢usznueckne M XUMUYECKHE CBOWMCTBA, TMONydeHHWE M TpuMeHeHHe. KadecTBeHHas peakius Ha



kapOoHaT-uoHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUIEHHOCTH U CEIIBCKOM
XO35HCTBE.

[lepBoHauanbHble NOHATHA 00 OPraHMYECKHX BELIECTBAX KAK O COEAMHEHHUAX yriepona (MeETaH,
9TaH, OTWIEH, aleTWIEH, JTAaHOJ, TJUIEPUH, YKCyCHas KucioTa). llpupoaHble HCTOUHUKU
YIII€BOJOPOJOB (Yroiib, IPUPOAHBINA ra3, HEPTH), MPOAYKTH UX MepepaboTKu (OEH3MH), UX POJb B
ObITY W TpPOMBIIIICHHOCTH. [loHSATHE O OMOJOTHMYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeKax,
YII€BOAAX — M HMX POJM B KU3HM 4eJoBeka. MarepuaabHOE €IUHCTBO OpPraHMYECKUX U
HEOPraHUYECKHUX COEIUHEHU.

Kpemuuii, ero ¢usnueckne U XMMHUYECKHE CBOICTBa, IoJjiyueHUEe U NpumeHeHue. CoennHeHus
KpemHHs B mpupoxae. O0mmue mpezncraBieHus o6 okcuae kpemuus (1V) m kpemMHHEBO# Kuciore.
Cunukatel, WX HWCHOJB30BaHWE B OBITY, B TPOMBIIIICHHOCTH. BaxHeWInne CTpOUTEIbHbIE
MaTepuaibl: KepamMHuKa, CTEKJIo, LEeMEeHT, OeToH, xkene300eToH. IIpobrnembl OGe30macHOro
MCIO0JIb30BAHUS CTPOUTENIbHBIX MaTEpUajIoOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii sIkcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYEeCKUX BELIECTB, CBOWCTB COJISIHOW KHCIOTBHI, TNPOBEACHUE
Ka4eCTBEHHBIX DPEaKIWi Ha XJIOPHI-UOHBI M HAOJIOJEHWE TPH3HAKOB WX TPOTEKAHWs, OTIBITHI,
oTpaxaromue (U3MYecKhe M XHMUYECKHE CBOMCTBA TaJIOTEHOB M HUX COEIWHEHUIl (BO3MOXKHO
HCIOJIb30BAHME BUJICOMATEPUAIOB), O3HAKOMJIEHME C o0O0pa3lamMu XJIOpHIOB (TaJOreHHI0B),
O3HaKOMJIEHHE ¢ oOpa3uaMu ceppl U €€ COEIMHEHUSMH (BO3MOXKHO  HCIOJb30BaHHUE
BHJICOMATEepHAOB),  HAOMIOJCHWE  Tporecca  OOyrIMBaHUA  caxapa  TOJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHCJIOTHI, M3yde€HHE XMMHMUYECKHX CBOMCTB pa30aBiICHHON CepHOM
KHUCJIOTBI, TMPOBEJCHHE KAayeCTBEHHOW peakUuu Ha cyinbpaT-uOH U HaOII0AeHHE NpuU3HaKa e€
MPOTEKaHUs, O3HAKOMJIECHHE ¢ (U3MYECKUMHU CBOWCTBaAMHU a3oTa, ¢ochopa M WX COCAMHEHHUI
(BO3MOXHO HWCTOJB30BaHUE BHUIACOMATEPHATIOB), oOpa3iiaMu a30THBIX M (OCHOPHBIX YAOOpEHUH,
MoJIlyueHue, codrpanue, pacrio3HaBaHUE U U3y4eHUE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pocdaT-UOH U U3yUeHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHCIIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEpPUATIOB),
U3Yy4YEeHHE MOJeNIel KpHUCTaNIMYeCKUX peniéTok anmasa, rpadura, QynaepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aZIcCOPOLIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOHCTBOM
MIPOTUBOTa3a, MOJIydeHHE, cOoOMpaHUe, paclo3HAaBaHWE M M3YYEHHE CBOMCTB YIJIEKUCIIOrO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIuil Ha KapOOHAaT M CHJIMKAT-UOHBl M U3y4EHUE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHHE C MNPOAYKIHMEH CHJIMKATHOM  IPOMBILUICHHOCTH, pELICHHE
AKCIEPUMEHTAJIBLHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSTUHEHUSD).

MeTtanjibl M UX COeTMHEHUS

OO0mas xapakTepuCTUKa XUMHUYECKUX DSJIEMEHTOB — METAJIOB Ha OCHOBAaHUM HX IOJIOKEHHS B
[lepuonnueckont cucremMe xumuuyeckux odmemMeHToB J[. M. MeHneneeBa U CTpOEHUS aTOMOB.
CrpoeHue MeTaioB. Mertauidyeckasi CBSI3b M METaJUIMYEeCKash KpHUCTajlIMyeckas pemérka.
DNEeKTPOXUMHUUYECKUM Psii HANIPSDKEHUH MeTauioB. DPU3NMUECKUe U XUMUUYECKUE CBOICTBAa METAJLIOB.
OOmue cnocoObl moaydyeHus: meramioB. [IoHSATHE O KOpPpO3WM METAJIOB, OCHOBHBIE CHOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTallb, Yyr'yH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

Hlenounsle MeTtayibl: nojoxeHue B I[lepuoanyeckoil cucremMe XuMudeckux siaemeHToB J[. .
MeHeneeBa, cTpo€HHE WX aTOMOB, HaXOKJeHHE B npupojae. Pusndeckue U XUMHUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THIPOKCHJIBI HATpUsd U Kanus. [IpuMeHeHue 1eno4HbIx
METaJUIOB ¥ UX COETMHEHUH.



[[lenoyHoO3eMenbHBIE METAUIBl MarHuii M KalbLMW: IojoXeHue B Ilepuoaudeckoil cucreme
xuMuueckux smemeHToB JI. M. MeHnneneeBa, CTpoeHHE HX aTOMOB, HAaXOXIAEHUE B MPUPOJIE.
du3nyecKre 1 XUMUUECKHE CBOMCTBA MarHus M Kajblius. BaxkHennie coeTMHeHUs Kaablius (OKCHU/I,
THJIPOKCU, cOJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunumii: nosoxenue B [lepuoanueckoit cucreme xumudeckux anemeHnTos [l. 1. Menneneesa,
CTpOEHHE aToMa, HaxOKJIeHue B mpupoae. Pu3nyecKue M XUMUYECKUE CBOMCTBA AIIOMHUHMSL.
AmoTepHBIC CBOWCTBA OKCHJIA U THUIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B llepmoamueckoin cucreme xumuueckux snemeHToB J[. M. Menneneesa,
CTpPOEHHE aToMa, HaxoKJeHue B npupoje. dusnueckue nu XUMHUECKUE CBOMCTBA xkeie3a. OKCHUbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MoTy4eHHE.

Xumuueckuii Ikcnepumenm:

O03HaKOMJIEHHE C o00pasllaMy METa/JIOB M CIUIaBOB, UX (PU3MUECKMMHU CBOICTBAMH, H3ydyeHUE
pe3ynbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIIOJB30BaHUE BUICOMATEPUATIOB), 0COOCHHOCTEH
B3aUMO/ICHCTBUS OKCH/Ia KaJIbLIUsl U HATPUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHMs jKeje3a B KHUCIOpoe (BO3MOKHO
HCII0JIb30BAHNE BUJEOMATEPHUAIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIMIl Ha HOHBI:
MarHus, KaJbIIHs, aTFOMUHUS, ITMHKa, Kemne3a (1) u xxenesa (111), menu (I1), HaGmronenne u onucanue
MPOLIECCOB OKpAIllMBAaHUs IJIAMEHU MOHAMH HATpusl, KaIWg U KaJblHs (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HccieoBaHuEe aM(pOTEPHBIX CBOWCTB T'HAPOKCHJA ANTIOMHHHUS M THUAPOKCUAA
LIMHKA, pelIeHNE SKCIIEpUMEHTANIbHBIX 3aj1au 10 TeMe «BakHele MeTauibl U UX COSAMHEHUSY.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTrepuansl B IOBCETHEBHOM KM3HU YeJI0BEKa. be3onacHoe ucnoyib30BaHuE BEIECTB U
XMUMHUYECKUX peakuuii B ObITy. [IepBas moMOIIb MPH XMMHUYECKUX 0KOTaxX U OTPABICHUSX.

XUMHYECKOoe 3arpsi3HeHNE OKpYy Karolei cpeibl (IpeaesibHas JOMyCTUMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1/1K). Pons XxuMum B perieHUH 3KOJIOTMYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHrue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Meostcnpeomemmnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€M NpU M3yYEHUH XMMHUHM B 9 Kilacce OCYHIECTBISIETCS uepes
UCIOJIb30BAHME KaK OOLIMX eCTEeCTBEHHO-HAyYHBIX TOHATUN, TaK W TOHATUH, SIBIISIFOIIUXCS
CUCTEMHBIMH U1l OTAEJbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HayYHBINH (aKkT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3, CUHTE3,
KiaccuguKanusi, MEePUOJANYHOCTh, HAOMIOJIEHUE, OHKCIEPUMEHT, MOJEIMPOBaHUEe, W3MEpeHue,
MOJENb, SIBJICHNUE, TApHUKOBBIN 3(h(PEeKT, TEXHOTIOTHsI, MaTEPHAIIBI.

®du3nka: Marepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKUN 3apsi, MPOBOJHHUKHU, MOJIYINPOBOIHUKU, AUIIEKTPUKU, (OTORIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSIHME BEIIecTBa, TIa3, pacTBOp, PacTBOPHUMOCTH,
KpUCTAJIJINYECKas pemérka, CIUIaBbl, (PU3NYECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢dotocunTe3, apixanue, Ouocdepa, OIKOCUCTEMa, MHUHEpAIbHbIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpallbl, TOPHBIE MOPOJIBI, MOJE3HbIE HMCKOMAEMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS IPOIT'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHHS NPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsl JOCTUTAIOTCS B
Xone 0Oy4eHHs XMMHU B €JUHCTBE Y4€OHOW M BOCHMTATEIBHOU JEATEIHOCTH B COOTBETCTBUU C
TPaJIMLIMOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE IMpaBWJIaMU U HOPMAaMM IIOBEACHHUS U CHOCOOCTBYIOT IpOIEcCCaM
CaMOIIO3HAHHUs, CAMOPAa3BUTHUS U COLMAIN3AIMH 00yJatOLUXCsl.

JIMYHOCTHBIE PE3YABTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOU
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIM U paclIMpeHHe OIbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM
YuClie B 4YaCTHU:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HACJIeUI0, TOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HM COBPEMEHHOro OOIIEeCTBa,
CIIOCOOHOCTH BJ/IETh JIOCTOBEPHOM HH(MOpMalueld O NEepeNoBBIX AOCTIDKEHHUSIX W OTKPBITUSIX
MHPOBOM M OT€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U
o0111ecTBa;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

MIPEJICTaBJICHMS] O COLMAJIbHBIX HOpMax M MpaBWJIaX MEXKINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-UCCIe10BaTENbCKOM,
TBOPYECKOW ¥ JPYrux BHUAAX JACITCIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
NEATeNbHOCTH IPH BBIIOJHEHUH Y4eOHBIX, IMO3HABATENbHBIX 3a/a4, BBIIOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JAHNN YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHMIO U B3aUMO IIOMOIIH
B Ipoliecce 3ToW y4eOHOW AEATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHHE U IOCTYIKH
CBOMX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHUSA IMOCIEICTBUI
MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE M XUMHUYECKOH peakiHuH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKH U COCTaBJISIIOIIME OCHOBY JJIsi NOHMMAaHHs CYIIHOCTH
Hay4YHOM KapTHHbI MHpA, NPEACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOJBI,
B3aMMOCBS35X YEJIOBEKa C IMPUPOJHON Cpelloi, O POJIM XMMUU B IO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYE€HUE HOBBIX 3HAHUI IO XUMUH, HEOOXOJUMbIE
Ul 00bsACHEHHMs] HAOII0JaeMbIX IMPOLECCOB M SIBJICHUHM, MO3HABATENBbHOM, MH(MOPMALMOHHOW H
YUTATENICKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHOW pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIPAaBOYHOW  JMTEPATypod, JOCTYNHBIMH TEXHHYECKMMM  CpEJICTBAMHM  HMH(OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHMI0O U TIO3HAHUIO, JH003HATEIbHOCTb, T'OTOBHOCTb M CIOCOOHOCTH K
caM0o00pa30BaHUIO, MPOEKTHOM U HUCCIIEA0BAaTENbCKOM MAEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE ILIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBbII 00pa3 )KU3HU, OCO3HAHKE MOCIIEACTBUN U HEMPUATUE BPEIHBIX NPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsS, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIIOJCHHUS MpaBWil 0€30MacHOCTH NpHU
oOpalieHny ¢ XUMUYECKMMHU BEIIECTBAMH B OBITY M peasIbHON )KU3HU;

5) Tpy0BOTr0 BOCIUTAHUS:



WHTEPEC K MPAKTUICCKOMY M3YYCHHIO Mpodeccuii u Tpyla pa3aIuvaHOro poja, YBaXKEHUE K TPYAY U
pe3yJbTataM TPYAOBOM JEATEIIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH T10
XMMHH, OCO3HAHHBIA BHIOOP MHIUBUIYATHHOW TPACKTOPHH MPOJIOJDKEHHUs 00pa3oBaHUS C y4ETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCHEIIHON TPO(PECCHOHATIBHON JIEATETLHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(PECCUOHATIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHNUE K IPUPOJE KaK HCTOUYHUKY KU3HH Ha 3eMJie, OCHOBE €€
CYIIIECTBOBaHUS, TOHUMAHUE IEHHOCTH 3JI0POBOTO M Oe30macHoro obpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCUXHYECKOMY 3J0pPOBBIO, OCO3HAHWE I[EHHOCTH
coOJIO/IeHNsT MPaBWII OE30MACHOTO TOBEACHHUS NPH paboTe C BEIIECTBAMH, a TAKKE€ B CHUTYaIUsX,
YIPOKAOMIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUA, TMOJy4YaeMble TPH H3YUCHUM XHWMHH, JI1 PEIIeHUs 3ajad,
CBSA3aHHBIX C OKPYKaroLed MPUPOIHON CPENOH, JUIsl IOBBIIICHHS YPOBHS 3KOJOTHYECKON KYJIbTYpHI,
OCO3HAHUS TJIO0ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOIeM M MyTeW MX PElIeHHs MOCPEICTBOM
METOJIOB XUMHUH, IKOJOTHYECKOTO MBIINUICHUSI, YMEHUS PYKOBOACTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COIIMAJILHOM MTPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX PE3YIBTATOB  BBIACTSAIOT 3HAYUMBIE Ui (DOPMHPOBAHUS
MHPOBO33PEHHs OOIEHAyYHbIe TOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUNOTe3a, (akT, cucrema,
MPOIIECC, SKCIEPUMEHT W APYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX MPeAMETOB (OPMHUPOBATH IMPEACTaBICHHUE O
LIEJIOCTHOM HAy4YHOM KapTMHE MHUpPA, U YHUBEpCajJbHblE YdeOHBbIE AeWUCTBUA (ITO3HABATENbHBIC,
KOMMYHHMKATHBHBIC, PEryJIATUBHbIE), KOTOpble o0O0ecneunBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeNbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIE ydeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS HUCIIOJIb30BaTh MPHUEMBI JOTMYECKOTO MBIIJIEHUS MPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICTT XUMHUYECKHUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKHU, YCTAaHABINBATh B3aUMOCBSI3b C
JIPYTMMU TOHSTHSIMH), MCIOJIB30BATh MOHATHS Ui OOBSICHEHUS OTIENbHBIX (DAaKTOB M SIBJICHUH,
BBHIOMpPATh OCHOBAHUS M KpUTEPHUM Uil KiIacCU(UKAUUU XUMHYECKUX BEIIECTB U XHUMUYECKUX
peaknuii, ycTaHaBIUBaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEX]Y OOBEKTAaMU HM3Y4YCHHs, CTPOUTH
JIOTUYECKUE pacCykJeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, IO AaHAJIOTWUHW), [eJlaTh BBIBOJIBI U
3aKITHOYEHUS;

yMEHHE TMPUMEHATh B TpOIECCe IMO3HAHUS TOHATUA (IpEeIMETHbIE U METalpeAMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIHOIb3yeMble B XHMHH, MPEoOpa3oBHIBATh IIIHPOKO
MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJI JJIEMEHTA),
XuUMHuueckas popmysa U ypaBHEHUE XUMUYECKOM peakluu — MPU PelIeHNH y4eOHO-TI03HABATENbHBIX
3a/1a4, ¢ Y4€TOM ATHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE
MPU3HAKUA U3yYaeMBbIX 0ObEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIH, BBISBIATH 00IIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICCTBEHHBIE CBSI3M W MPOTHUBOPEUMS B H3y4aEMBIX MpOlECCax HU
SIBJICHUSIX.

ba3zoBble nccienoBarejbcKue 1eHCTBUA:

YMEHUE HCMOJIb30BATh MOCTABJICHHBbIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KauecTBE OCHOBBI i1 (OPMUPOBAHUS THIIOTE3bI IO MPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUM;



npuoOpeTeHne ombiTa M0 IJIAHUPOBAHUIO, OPraHM3allMd M TMPOBEACHUIO  yYYCHHYECKHUX
9KCIEPUMEHTOB, YMEHHUE HAOII0AaTh 33 XOJOM IIPOIECCA, CAMOCTOSITENIbHO IPOTHO3UPOBATH €r0
pe3yinbTar, (opMmynupoBaTh 0000IIEHHS W BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOTO OIIbITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHAJTH3UPOBATH U MHTEPIPETHPOBATH HH(OPMAIIMIO PA3JIMYHBIX BHJIOB U (popMm
MIPEJICTaBICHMsS], TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (HAy4YHO-NIOMYyJIIpHAs JUTepaTrypa
XMUMHMUYECKOTO COJEp KaHMsl, CIIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLICHUBATh
MPOTHBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh pa3jMuYHble METOAbl U 3alpOChl MpPU INOHUCKE U OTOOpe HHPOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsl BBIIIOJIHEHUS Y4E€OHBIX M IO3HABATEJBHBIX 3a]ad
ONpEeNeNEHHOr0 THIA, NPUOOpETEeHHE OIblTa B O00JACTH MCMOJIb30BaHUS HMHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpPOH AKTUBHOTO HCHOJIb30BAHUS Pa3IUYHbBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAJIbHYIO (pOopMy IpeacTaBiIeHs] HHPOpMauu
U WUIIOCTPUPOBATh PELIaeMble 337a4l HECIOXKHBIMU CXEMaMH, Juarpammamu, Apyrumu (popmamu
rpaguKyd U UX KOMOWHAITUSIMU,

yYMEHHE HCIOIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM U UCCIIeI0BATEIbCKOM AeATEeIbHOCTH
nH(OPMALIUIO O BIMSHUM HPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SICTBAa M TPAHCIOPTa Ha COCTOSHHUE
OKpY’Karolen NPpUPOTHON CPEIBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHMS 33JaBaTh BOIMPOCHI (B X0O/JI€ Anajora U (Win) AUCKYCCHH) 0 CYIIECTBY 00CYXIaeMOU TEMBI,
(bopMynupoOBaTh CBOU MPEUIOKEHHSI OTHOCUTEIHHO BBIMOJTHEHUS MTPEITI0KEHHOM 3a/1auH;

YMEHHS TPEACTaBIATh MMOJYyYEHHBIE PE3YAbTaThl IO3HABATEIHHOW JESITENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeiaTh MPE3EHTALMIO PE3YIbTATOB BBINOJIHEHUS XUMUYECKOTO SKCTIEpUMEHTA
(;rabopatopHOro oOmbITa, JabOpaTOpHON PAOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MPOEKTA);

yMEHHSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABaTEIbHON H
HCCIIEIOBATENIbCKON JESITEIbHOCTA IPU PEIICHWH BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE y4€Ta 00IIuX
MHTEPECOB U COIJIAaCOBaHUS MNO3UIMI (00CYXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIMS COBMECTHBIX JCHCTBHIA, ONpeaeNieHue KPUTEPUEB MO OIEHKE KaYeCTBa BBIMOJHEHHOM
paboTHI U ApyTHEe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OMPENeNsATh LEeNH JCeSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIESATEIBHOCTh, BEIOMpPATh Hauboee
s¢deKkTUBHBIE CIIOCOOBI pelieHUs] Y4eOHBIX U MO3HABATENbHBIX 3a]a4, CAMOCTOSITEIbHO COCTAaBJISThH
WIH KOPPEKTHPOBATh MPENJIOKEHHBIA aITOPUTM JEHCTBUI MPH BBINOJHEHUU 3aJaHUi C y4&€TOM
MOJIyYeHUsI HOBBIX 3HAHUH 00 uU3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OILEHUBATH
COOTBETCTBHUE TMOIYUYEHHOTO pe3y/bTaTa 3asBICHHON 1eH1, YMEHUE HCIOIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIpeJIaraéMble B YCJIOBUHU 3a/IaHUM.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe npenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENILHOIO COJEP)KAaHUs, YCTAaHOBIEHHOTO
JTaHHOM (enepanbHOi paboueill mporpamMMoil, BBIAEISAIOT: OCBOEHHbIE OOYYaIOUIUMHCS Hay4dHBIE
3HAHUS, YMEHUS U CIOCOOBI JeMCTBUIA, crierruecKkue g MPeAMETHON 00nacTu «XUMUs», BUIbI
NEATeIbHOCTH 10 IIOJIydeHHWIO HOBOTO 3HAHMSA, €ro MHTEepIpeTaluy, I[peoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3IINYHBIX Y4EOHBIX U HOBBIX CHUTYAIIHsIX.



K xonmy oOyuenusi B 8 kJjacce mpeaMeTHBIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh y O0OYHAIOIIUXCSA YMEHUI:

® pacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUUYECKHUI AJIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAsT M HEOJHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAas W MOJIEKyJsipHas mMacca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJNS XUMHUYECKOTO DJJICMEHTa B COCOUHCHHH, MOJISIPHBIM OOBEM, OKCHI, KHCJIOTa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHMS, XHUMHUYECKas peaxiusi,
KJIaCCU(UKAIUS PEaKIUN: PEAKIHH COCIAWHCHUS, PEAKIUU Pa3JI0OKCHHUS, PEAKIMH 3aMEIICHUS,
peaknuu OOMEHa, IK30- M DHIOTEPMUYECKHE PEaKUUH, TEeIUIOBOH A(PQEKT peakmuu, sapo aToma,
AJIEKTPOHHBIA CJIOM aTOMa, aTOMHas OpOMTalb, pPaguyCc aToMa, XUMHUYECKas CBs3b, HOJSpHas U
HETIOJISIpHAasi KOBAJICHTHAs CBs3b, MOHHAS CBs3b, MOH, KaTHOH, aHHWOH, PacTBOpP, MaccoBas IOJIs
BelecTBa (MPOIeHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATHI ¥ IPUMEHSTh 3TH TOHSATHUS MIPU
OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

® UCIIOJb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHHS (OPMYJT BEIIECTB W YpPaBHEHHI
XUMHUYECKUX PEAKIINH;

® ONpENeNsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTCTICHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BEMIECTB K OMPENEIEHHOMY KIaccy
COeMHEHUH 1o (opMyliaM, BUJ XUMHYECKOW CBsI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COCTMHCHUSX;

e packpsiBaTh cMbIich [lepuoauueckoro 3akona Jl. . MenzaeneeBa: 7eMOHCTPUPOBATh TOHUMAHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKHX 3JIEMEHTOB OT UX MOJIoKeHUs B [lepuonnueckoi
CUCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOTO
y4eHus, 3aKoHa ABOTajpo;

e OMUCHIBATH U XapakTepuszoBaTh TabnauuHyro (opmy Ilepuonuueckoit cucTeMbl XHUMHUYECKUX
AJIEMEHTOB: pa3JIMyaTh TOHATHS «TJaBHas moArpymma (A-rpynmna)» u «nobounas noarpynna (b-
IpyIa)», Majable U OOJbIINE MEPHOIbl, COOTHOCUTh 00O3HAUEHHUs, KOTOPbIEe UMEIOTCA B Taliulle
«I[lepuomuueckass cucrema xumuyeckux osnementoB JI. WM. MenneneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKaMH CTPOCHMSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsia siapa, o0IIee YhcIio
AJIEKTPOHOB U pacrpeeNieHUe X MO AIEKTPOHHBIM CIIOSIM);

e Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPraHUUYECKHE BEIIEeCTBA, XUMUUYECKUE PEaKIuu
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B PEAKLUU BEIIECTB, [0 TEIJIOBOMY 3((DeKTy);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIHME XUMHYECKHE CBOMCTBA BELIECTB PA3IUYHBIX KIIACCOB,
MOATBEpK/Iasi OMHCAHWE MPUMEPAMH MOJICKYISIPHBIX YpPaBHEHUN COOTBETCTBYIOUIUX XUMHUYECKUX
peaxkuui;

® IIPOTHO3MPOBATh CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO DJJeMEeHTa Mo (opMmylne COeAMHEHHs, MacCOBYIO JIOJNIO BeIIeCTBa B pacTBOpE,
MIPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUECKON peaKInH;

® [IPUMEHATH OCHOBHBIE ONIEPALIMN MBICIUTEIBHON AESITEIIBHOCTH — aHAIN3 U CHUHTE3, CPABHEHHUE,
000011IeHNe, CUCTEeMAaTU3alNI0, KIacCU(PUKAIUIO, BBISIBICHHWE MPUYMHHO--CIEICTBEHHBIX CBS3EH —
JUISI U3yYEHHUsI CBOMCTB BEUIECTB U XMMUUYECKUX PEaKLUid, €CTECTBEHHO-HAYYHbIE METObl TO3HAHMS
— HaOMI0IeHNEe, U3MEpPEHNUE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEealIbHBIN U MBICITICHHBIN );



e CIIeJIOBATh MPABUJIAM IOJIH30BAHHSI XUMUYECKOW MOCYIOW U J1ab0PaTOPHBIM 000pYyJOBaHHUEM, a
TaKKe MpaBWIaM OOpaIIeHHs] C BEUIECTBAMHU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJTHCHHIO
mabopaTOPHBIX XWMUYECKUX OTBITOB IO TOJyYEHUIO W COOMpAHHWIO Ta3000pa3HBIX BEIICCTB
(Bojmopoa M KHCIOpOAA), MPUTOTOBICHUIO PACTBOPOB C ONpENEIEHHOW MacCcoBOM JoJien
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHE HKCIIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB MICJIOYEH M KHCIIOT C TIOMOIIBIO HHIUKATOPOB (JaKMyc, peHondTanenH,
METUJIOPAHXK U JPYTHE).

K xoHmy oOyuenust B 9 KJjacce mpeIMETHBIE Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMHUYECKHI AJIEMEHT, aTOM, MOJIEKYyJa,
WOH,  KaTHOH, aHWUOH,  TIPOCTOE  BEIIECTBO, CIIOKHOE€  BEIIECTBO,  BAJCHTHOCT,
ANEKTPOOTPHUIATEIHFHOCTD, CTENIEHh OKUCIICHHS, XUMHYECKasi PEaKIIHsl, XUMUYECKasl CBsA3b, TEIJIOBOU
3¢deKkT peakuuH, MOJIb, MOJSPHBI 00BEM, pacTBOp, AJIEKTPOJIUTHL,  HEDIEKTPOJUTHI,
AJNIEKTPOJIUTAYECKAST JUCCOIMAIUS, PEaKlUhu HWOHHOTO OOMEHa, Karajau3aTtop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTUMBIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCTTUTEh, BOCCTAHOBUTEIb, OKHCICHHWE W BOCCTAHOBJICHHE, aJUIOTPOMNUs, amM(pOTEPHOCTD,
XUMUYECKasl CBsA3b (KOBAJEHTHAsl, MOHHAs, METAJUTMYECKas ), KPUCTAIUINYECKAsT PEMIETKA, KOPPO3US
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON pEaKlnH, MpeaebHo nonyctumas koHueHtpamus [TJIK
BEIIECTBA;

® WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATHI ¥ IPUMEHSTh OTH TOHSATHUS TIPU
OTIMCAHUU BEIIECTB U UX MPEBPaICHUN;

® JCMOJb30BaTh XMMUYECKYI0 CHMBOJIMKY U COCTaBJICHHUS (POPMYN BELIECTB U YpaBHEHM
XUMHUYECKUX PEaKIIHii;

® ONpEeNensATh BAJCHTHOCTb W CTENEHb OKHCICHHS XHUMHUYECKUX D3JIEMEHTOB B COCIUHEHUSX
pa3IMYHOIO COCTaBa, MNPHHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COCAMHEHUN IO
dbopmynaMm, BUJ XUMHUYECKOHN CBs3U (KOBAJIGHTHAsl, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA] HMOHA IO XUMHYECKON ¢dopMylne, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpsiBaTh cMmbici [lepumonnueckoro 3axona J[. M. MenneneeBa M JAeMOHCTpUPOBATH €ro
MOHMMAaHKe: OINHCHIBATh M XapakTepu3oBaThb Tabmuunyto ¢opmy I[lepuonnueckoit cucTeMbl
XMUMHUYECKUX DJIEMEHTOB: pa3iiMyaTh MOHATHUS «rjaBHas noiarpymnmna (A-rpymma)» U «mobouHas
noarpynna (b-rpymmna)», Masibie U 0oJblINE TEPUOIbI, COOTHOCUTH 0003HAYECHUS, KOTOPhIE UMEIOTCS
B TEPUOJUYECKON TaONHIle, C YWCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsi sijipa, oOIIee YUCIIO NEKTPOHOB U pacHpeieieHne X MO IEKTPOHHBIM
CII0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB 3JIEMEHTOB U WX COCAMHEHUI B
npezesiax MajiblX IEPUOJIOB U TIABHBIX MOJArPYHI C YYETOM CTPOEHHUS UX AaTOMOB;

e Kiaccu(pUIMPOBATH XUMUYECKUE AIIEMEHTHI, HEOPraHHMUECKHE BEIIECTBA, XUMUYECKHE PEAKIINH
(M0 4yMCIly ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETIOBOMY dPQEKTY, M0 M3MEHEHHUIO
CTENEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEIUPUUECKHEe XUMHUYECKHE CBOICTBA MPOCTHIX U
CJIOKHBIX BEUIECTB, MOATBEP)KJas ONHMCAHME NPUMEPAMH MOJIEKYISPHBIX U HOHHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0YEH U COJIEH, MOJTHbIE U
COKpaIlEHHBIE YpaBHEHUs peakluid HOHHOTO OOMEHAa, YpaBHEHHUs pEaKlWl, MOATBEPKIAONINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3IUYHBIX KJIACCOB;



® pacKphIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM MOCPEACTBOM COCTABIIECHUS
AIIEKTPOHHOTO OajaHca 3TUX PEeaKLUi;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOEHMSI, BO3SMOYKHOCTHU IIPOTEKAHUS
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBHIUHCIATH OTHOCUTENIbBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XAMUYECKOTO JJIeMEHTa 10 (OpMyZie COCJUHEHHUS, MacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;

e CoOMIOAATH MpaBHJIa MOJIH30BAHUS XUMUYECKON MOCYION M JTaOOpaTOPHBIM 00OpYIOBaHUEM, A
TaKKe IpaBWwiia OOpallleHHs C BELIECTBAMU B COOTBETCTBHUM C MHCTPYKLMSIMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKMX OMNBITOB IO TOJYYEHHIO M COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

® [POBOJWUTH pEAKIMH, TOATBEP)KIAIOIIME KAayeCTBEHHBIH COCTaB pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpHA-, OpoMHUA-, HOIUI-, KapOoHat-, ¢ocdar-, CUIUKAT-,
cynb(aT-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS U MOHBI N3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

® TPUMEHSATH OCHOBHBIE ONEpAIlUN MBICIUTEIBHON JIESATEIbHOCTH — aHAJINU3 U CHUHTE3, CPAaBHEHHE,
000011IeHNe, CHCTEMAaTH3alUI0, BBISIBICEHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUISI HM3YYECHUS
CBOMCTB BEIIECTB U XMMHUECKUX PEaKlIUi, €CTECTBEHHO-HAayYHbIe METObl IO3HAHUS — HA0JI0/ICHHE,
U3MepeHue, MOJCITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIEHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. W. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Paneuxuiit A.M. Xumusi: nunaktudeckuii matepuan: 8-9 ki. / A.M. Pagerkuii. —
M.: IIpocsemienue.

INapa H.H. Xumus. Ypoku: 8 k. / H.H. T'apa. — M.: [IpocBemienue.

INapa H.H. Xumus. Ypoku: 9 k. / H.H. T'apa. — M.: [IpocBemienue.
Metoauyeckne peKOMEHAIUN 110 XUMUHU JIJIs TIperojiaBaresis udpoBoit
nabopatopuu «Peneon».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 caliT 1js yaurtess «51 uay Ha ypok
XUMHU

http://him.1september.ru Enunas xomrekuust IIOP: TIpeamerHas Kosiekus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anrk6epoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraanueckast XUMHUs: SJICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpbITBIA KOUIEHK: XAMUS
http://www.chemistry.ru luctaniimonsasi oauMIiaza mo XUMHUU:
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA MPOEKT






