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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa MO XMMHUHM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obOpasoBanms, npeacraBieHHbx B PI'OC OO0, a takxke Ha OCHOBe ¢efepalibHONH paboueld MporpaMMbl
BOCIIUTAHMUS M C Y4ETOM KOHLEMIMM TpEenoJaBaHus y4eOHOro mpenMera «XuMUs» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XumuM Ja€T MPEICTABICHHE O LEJAX, OOIIeH CTpaTeruu OOy4eHUs, BOCHUTAHUSA U
pa3BUTHA OOYyYarOIIMXCsA CPEACTBAMHU Y4YEOHOro IpelIMeTa, YCTaHaBIMBaeT 00s3aTelIbHOE NpPEeIMETHOE
coJiepyKaHue, NpeyCMaTpUBaET paclpeesIeHUE €ro o KjlaccaM U CTPYKTYpUpPOBaHUE 10 pa3zesiaM U TeMam
MporpaMMbl MO XHWMHH, ONPENEISAET KOJWYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKH COJECPKAHMS,
PEKOMEHIYEMYIO I10CIIEJOBATEIBbHOCTD N3YYEHUSI XUMUHU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKU Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromMxcs, OMpeneisieT BO3MOKHOCTH
npeaMeTa s peain3aluu TpeOoBaHUN K pe3yiibTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTEIbHON MPOTPaMMBbI
Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHWsA, a TakkKe TpeOOBaHUU K pe3yiabTaTaM OOyuUeHHUs XHMHUHU Ha
yYpOBHE 1IieJied M3y4eHus [peaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEJIbHOM JESATEIIbHOCTH
00y4aroIIerocs Mo OCBOCHUIO Y4eOHOTO COIePKAHMUS.

3HaHWE XUMHH CIY)KUT OCHOBOH [Uis (HOpPMHUPOBAHHS MHPOBO33PEHHUSI OOYYarOIIErocs, €ro
MPEJICTABICHU O MaTepuaibHOM EIUHCTBE MHpA, BAXKHYIO pPOJb UrpaloT (opMHpyeMble XHUMHUEH
IIPEJICTABICHHS] O B3aMMOIIPEBPAILEHUAX YHEPIMU U 00 3BOJIIOLMM BEIIECTB B IPUPOJE, O MYTAX PELICHUS
rII00aTbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOW, MHUILEBOH U
HKOJIOTUYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHSL.

N3yuenune xumuu:

CHOCOOCTBYET pean3aluyi BO3MOKHOCTEH Il cCaMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYphl JIUYHOCTH,
e€ o0meit U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHHE MBILIUIEHNS U TBOPUYECKUX CIIOCOOHOCTEN 00YyJaroIuXcsl, HAaBBIKOB X
CaMOCTOSITENTFHOM ~ y4eOHOW  NEeATENbHOCTH, OSKCIEPUMEHTAIBHBIX M  HCCIEJAOBATEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK U B IPO(ECCHOHATILHOM 1€ TEIIbHOCTH;

3HAKOMHUT CO CHeNU(PHUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IIAga Ha
€IMHCTBO IIPUPOJIbI U YEJTIOBEKA, SIBJISETCS OTBETCTBEHHBIM TarloM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU
IPaMOTHOCTH O0yYaroIIuXcs;

crocoOcTByeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAyYHbIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOrMUYECKOe 00pazoBaHue 00yUYaroIUXCsl.

Jlanuble HampaBiIeHUS B OOYyYEHHM XMMHH OOECIIEUMBAIOTCS CIENM(PUKON COAEpKaHUsS y4yeOHOTO
mpeaMeTa, KOTOPBI SBJSIETCS TeIarorHveckd aJanTHPOBAaHHBIM OTpaKEHHEM 0a30BOM HAyKH XUMHUHU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs OpPUEHTHPOBAH HAa OCBOCHHE
00yJarOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATUN XUMHH, OCHOB HEOPTAHMYECKOM XUMUU U HEKOTOPBIX
OTJIETIbHBIX 3HAYMMBIX TIOHITHI OPraHN4EeCKON XUMHUH.

CrtpykTypa coliep:kaHus IporpaMMbl IO XUMHH c(OPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOJX0Ja K €€
n3ydyeHnto. CoJepikaHue CKIIAIbIBA€TCSI U3 CHCTEMbI MOHATUH O XMMHYECKOM DJIEMEHTE M BEIECTBE U
CUCTEMBI MOHATUN O XMUMHUYECKON peakuuu. OOe 3TH CUCTEMBbI CTPYKTYPHO OpraHM30BaHbI MO MPUHIUITY
IIOCJIE0BATEIBHOTO Pa3BUTHUSI 3HAHNI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU IMOITYYEHHBIX M OCMBICICHHBIX
(hakToOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OAHOTO YPOBHS K JIPYrOMY, BBIMONHSAS (DYHKIIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS W BO3MOXHOCTEM IPAKTUYECKOrO MPHUMEHEHHUS M IOJYyYEHUS
U3Y4aeMBbIX BEILECTB.

OcBoeHue mporpamMmbl MO XMMHHU CHOCOOCTBYET (DOPMHMPOBAHHUIO TMPEACTABICHUS O XUMHYECKON
COCTABJISIIOLIEH HAay4HOM KAPTUHBI MHUpa B JIOTUKE €€ CUCTEMHOHN IPUPOJBI, LIEHHOCTHOIO OTHOLIEHHUS K
Hay4HOMY 3HAHMIO U METOJIaM IO3HAHMS B Hayke. M3ydeHue XMMHUM NpOUCXOIUT C IPUBJICYECHUEM 3HAHUMN



U3 paHee M3yYeHHBIX y4eOHBIX mpeaMeToB: «OKpyxkaroumii Mupy, «buonorus. 5—7 kmacce» u «Duzmuka. 7
KJIace».

[Tpu U3y4eHUU XMMHHU MPOUCXOAUT (HOPMHUPOBAHME 3HAHMH OCHOB XMMHYECKOH Hayku Kak o0OjacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKON NEATEIbHOCTH YeIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOW KyJIBTYpHI. 3a/1a4a y4eOHOTO MpeaIMeTa COCTOUT B (DOPMUPOBAHMM CHUCTEMBbI XMMHUYECKUX 3HAHUH
— BaXHEWmMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX IOJOXKEHHUH, OCTYMHBIX OOOOIICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, s3bIKka HayKd, B TPUOOIICHWH K HAYYHBIM METOJaM IO3HAHHS IpU
M3YYEHHUU BEIECTB U XMMUYECKUX peakluii, B (OpMHUpPOBAaHUM U PA3BUTHUU MO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM M Y4eOHO-MCCIIEIOBATEIbCKON NESTEIbHOCTH, OCBOCHUHU IPaBUII
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu uM3ydyeHWH XMMUU Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs Ba)KHOE 3HAYCHHE MPHOOpENnH
TaKHe LEeH, KaK:

— (dopMmupoBaHHE WHTEIUICKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY TMPHUHATHIO PEUICHHM, CHOCOOHON aJanTUpoBaThCsi K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HaMpaBJIEHHOCTh OOyYEHHUS HA CUCTEMATHUYECKOE MPHOOIICHHE O0YYarOIIMXCS K CaMOCTOSITeNbHOM
[I03HABATEJIbHON JIEATENbHOCTH, HAyYHBIM METOJIaM IO03HAaHUS, (GOPMUPYIOLUIMM MOTHBALUIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— o0ecrieueHne yCIOBUH, CITOCOOCTBYIOIMIUX MPHOOPETEHUIO O00YUYAIONIMMHUCS ONBITa Pa3HOOOpa3HOM
NeSITeNIbHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMI), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JUUISl PA3JIMYHBIX BUJIOB 1€ATEIbHOCTH;

— (opmupoBanue oO0mIelH (QYHKIMOHATBHOW M €CTECTBEHHO-HAy4YHOHl T'PAaMOTHOCTH, B TOM YHCIE
YMEHHUM OOBSACHATH M OLICHUBATh SIBJICHUS OKPYXKAIOLIETO MMPA, UCIIOJIb3Ys 3HAHUS U OIMbIT, [OJIyYE€HHBIE
IpU HU3YYCHHH XUMHH, MPUMEHSITh HUX TMPU pPEUICHHH MpoOJeM B IMOBCEIHEBHON >XHU3HH U TPYAOBOM
NeSITENIbHOCTH;

— ¢opMHpOBaHUE Y 00yJarOMUXCA T'YMaHUCTHUYECKUX OTHOIIEHUH, MOHUMaHMsI IEHHOCTH XMMHYECKUX
3HAHUU N7 BBIPAOOTKHU SKOJIOTMUECKH I11€JIeCO00pa3HOro MOBEAEHHUS B OBITY M TPYAOBOH JESATENBHOCTH B
LEJSIX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYXKAIOLIEN IPUPOJHON CPEJIBI;

— pa3BUTHE MOTHUBAIIUU K 00yUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHMSI 001I[eUeIOBEUECKUX [IEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIs U HaPpaBIeHHOCTH
JaJbHENIIero 00y4yeHusl.

OO11ee yuciio 4acoB, OTBEAEHHBIX Ui U3Y4YE€HUS! XMMUU HA YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNi0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XMMUYECKHE MTOHITUSA

[Ipeamer xumuu. Ponab xumMum B KU3HU 4yenoBeka. XUMHUSL B CUCTEMe HayK. Tema M BemiecTsa.
dusnyueckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOsSTHUE BellecTB. [[oHsITHE 0 MeTO/1ax MO3HAHUS B XUMHUH.
UYuctele BemecTBa 1 cMecu. CriocoObl pa3aenieHus: CMEeCeH.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE d3JIeMEHTHl. CHUMBOJBI XHMHUYECKHX JJIEeMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas ¢opMyna. BalleHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlectB. OTHocuTenbHas aroMHas Macca. OTHOcUTeNnbHAs MOJEKyIspHas Macca. MaccoBas A07s
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

KonuuectBo BemectBa. Moisb. MonsipHass macca. B3auMocBsA3b KoJIMuYeCcTBa, Macchl U 4HUCIa
CTPYKTYPHBIX €IMHHULI BenlecTBa. Pacu€Tsl mo hopMynaM XMMHYECKUX COSTUHEHHI.

dusnuecKkre 1 XUMUUECKHUE SBJICHUs. XUMUUYECKasi peakus U €€ MPU3HAKU. 3aKOH COXPAHEHHS MACChl
BellecTB. XuMuyeckue ypaBHeHHs. Kiaccuukanus XUMHUECKUX peakuuid (COeAMHEHHUS, DPAa3JIOKEHUS,
3aMEIICHHS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMYECKOW TMOCYJOH, MpaBmiiaMi paboThl B Tab0OpaTOpuu U NMpuéMaMu oOpalieHus
mabopaTOpHBIM 000PYIOBAHHEM, M3YUYCHHE M OINMUCAHHE (PU3MUECKUX CBOWCTB OOpa3lloB HEOPTaHHMYECKHUX



BEIIECTB, HaOmoIeHHe pru3nueckux (IUIaBJIeHUE BOCKA, TasiHUE JIbJa, PACTHPAHUE caxapa B CTYIKe, KHTICHHUE
Y KOHJICHCAIIMsI BOJIbI) U XUMUYECKHUX (TOPEHHE CBEUH, MPOKAJIMBaHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE
Mella ¢ KHUCIIOTOH) siBIeHUH, HaONIoJeHHWE U ONHMCAaHUE NPU3HAKOB IMPOTEKAHHS XMMUYECKUX PEaKIHUH
(paznosxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3ioKeHUe THIPOKCHIa MU
(1) mpu HarpeBaHuH, B3aMMOJICCTBHE XKesie3a ¢ pactBopoM cosin meu (1), n3yuenne crocoOoB pasieneHus
CMeceii: ¢ OMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BIIAPUBAHUE, TUCTUIUIALUS, XpoMarorpadus, MpoBeacHIe
OYHMCTKH TIOBApPEHHOW COJIM, HAOIIOIEHHE U OMUCAHUE PE3YIIbTATOB MPOBEACHHS OIBITA, HIUTFOCTPHPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHHE MOJIETIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxneiimue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopox — sneMmeHT u mpocroe BemectBo. HaxoxxneHnue
KHCIIOpOJia B TpuUpojie, pu3udeckre U XUMHUYECKHEe CBoicTBa (peakuuu ropenus). Oxcuapl. [IpuMenenue
kucnopona. CriocoObl MOTy4YeHHs] KUCIOpoAa B JIa0opaTOpUU U MpOoMbIIIIeHHOCTH. KpyroBopot kucinopona
B ipupoze. O30H — ajutoTporHas MoAU(UKaLUs KUCIOpOIa.

TemnoBoii 3 ekt XuMUUECKONH peaklru, TEPMOXUMHUECKUE YPaBHEHHs], 9K30- U IHJIOTEPMHUYECKHE
peaknuu. TOIMBO: yroib W MeTaH. 3arps3HEHUE BO3/yXa, YCHICHUE MapHUKOBOTO 3(dexTa, pa3pyuieHne
030HOBOT'O CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxokneHue Bojopoaa B mpupone, (U3NYECKUE U
XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momy4yeHus. Kucmotsl u conu.

Mousipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

duznueckue cpoiicTBa Bojabl. Boma kak pactBopurens. PacTBopsl. HacklllieHHbIE M1 HEHACHIILIEHHbBIE
pacTtBOpbl. PacTBOpHMOCTh BEMIECTB B BoAE. MaccoBasi 10Ji1 BEUIECTBA B PACTBOpPE. XUMHUYECKUE CBOMCTBA
BoAbl. OcHoBaHus. Ponp pacTBOPOB B MHpUpOAE M B KU3HU ueloBeka. KpyroBopoT BOAbl B NpUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHUCTKA IPUPOJHBIX BOJ.

Knaccudpukanus  Heopranmveckux  coeauHeHuil.  Oxcunabl.  Krnaccudukamuss ~— OKCHIOB:
cosieoOpasymotire (OCHOBHBIC, KUCIOTHBIEC, aM(pOTEpHbIE) U HecosieoOpazyromre. HomeHkiatypa OKCHUIIOB.
dusnyeckue 1 XMMUYECKHE CBOMCTBA OKCHI0B. [lonmydueHne okcuaos.

OcnoBanusa. Knaccudukanus ocCHOBaHMI: MIENOYM U HEPACTBOpUMEBIE OCHOBaHUsA. HomeHkiaTypa
OCHOBaHMU. PU3HUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHMUM. [lorydyeHue ocCHOBaHUN.

Kucnotsl. Knaccudukanus xucnor. Homenkinarypa kucinor. dusndeckre M XMMHUUYECKHE CBOWCTBA
kucnot. Pax akrusHoctu MmetaiuioB H. H. bekerosa. [lonyyenne kucior.

Conu. Homenkuarypa coneil. @uznueckue U XuMuieckue cBoicTna coseil. [lonyuenue comneil.

I'enernueckas CBsA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeJeNieHHe COJepKaHus KHUCIopoJa B BO3AyXe, IOJydeHHe, CcoOupaHHe,
pacrno3HaBaHHe M M3y4eHHUE CBOICTB KHCIOPOJa, HAOIIOEHUE B3aWMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCJIOBHS BO3HUKHOBEHMS M TPEKpaIleHUs TOpeHus (moxkapa), O3HAKOMJIEHHE ¢ oOpa3lamMu OKCUIOB U
OTHMCaHUE WX CBOWCTB, MOJyYEHHE, COOMpaHUE, paclo3HaBaHWE M M3YYCHUE CBOWCTB BOJOpoja (TOpeHHeE),
B3auMojieiictBue Bojopoga ¢ okcuaoMm wmenu (1) (BO3MOXHO HCIONB30BaHME BHIEOMATEPUANIOB),
HabIo/ieHne 00pa3lioB BEIIECTB KOJINYECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTENH pacTBOPEHUS BEILIECTB
C pa3jIMYHOM pacTBOPUMOCTBIO, TIPUTOTOBJIEHHE PpACTBOPOB C ONPEACIEHHOM MaccOBOM  JloJyiei
pPacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJBI C MeTalUlaMM (HAaTpUEeM U KaiblieM) (BO3MOXKHO
UCIOJb30BAaHUE BHUJEOMATEPHUATIOB), HCCIEA0BAaHHE OOpPa3Ll0OB HEOPTaHMYECKUX BEIIECTB PAa3JIUYHBIX
KJIacCOB, HaOJIOJIEHNE W3MEHEHHsS OKPAaCKH HHAMKATOPOB B PACTBOpAaX KHUCIOT U IeJIoYel, M3ydeHue
B3auMmojeiictBus okcuga menu (lI) ¢ pacTBopoM cepHOl KHMCIOTBI, KHCIOT € METaJJIaMH, peaKIMi
HENTpaau3aluy, Nojly4eHrne HepacCTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJHOIO MeTaljla IPYTUM U3 pacTBopa
COJIH, PEIICHNE DKCIIEPUMEHTANIBHBIX 33/a4 110 TeMe «BakHelne Ki1acchl HEOPraHUUECKUX COSAMHEHUI».

Iepuonuueckuii 3akon u Ilepuoanueckasi cucrema xummnueckux ieMenToB J[. U. MenneneeBa.
Crpoenne atoMoB. XuMnueckas cBsi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[lepBble MONBITKY KiIacCU(PUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IoHsATHE O TPyMIax CXOIHBIX JIEMEHTOB
(IIesIouHBIe U IIEIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbI, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpble 00pa3yioT
am¢oTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xumuyeckux dsyeMeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u mmuHHONEpuoaHas ¢hopmsl [lepuoandeckoil cuctemMbl XuMuueckux snemeHToB J[. U.
Menpeneesa. I[lepuoas! u rpynmnsl. GU3UYECKUNA CMBICIT IIOPAJIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIILI
JJIEMEHTA.



Crpoenne aromoB. CoctaB aTOMHBIX siiep. M30Tombl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0YeK
aToMOB nepBbix 20 xuMuueckux 3neMeHToB [lepronnueckoit cuctemsl [. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOTO 3JIEMEHTA 110 €r0 MojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS paguyca aTOMOB XHMHUYECKHUX DJJIEMEHTOB, METaJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 IPyIIIaM U EPUOJIAM.

3nauenue Ilepuoamueckoro 3akoHa u llepuomnyeckoil cHCTEMBl XMMHYECKHUX DJIEMEHTOB st
pa3BUTHSA HayKu U npakTuku. [. 1. MeHeneeB — yu4€HbIN U rpaXkJaHUH.

Xumuyeckasi cBs3b. KoBasieHTHas (HOJsipHAsT M HEMOJSpHAs)) CBsI3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp okwucneHusi. OKHCINUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpolieccel OKUCIEHHUS U
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yuyeHHe OOpa3lOB BEIIECTB METAUIOB W HEMETAIOB, B3aMMOACWCTBUE THUIAPOKCHAA LUHKA C
pacTBOpaMH KHUCJIOT M LIeJIoUed, MPOBEACHHE OIMBITOB, WJUIIOCTPUPYIOLUIUX IPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHUs, COETUHEHMS).

Mesicnpeomemmunle céa3u

Peanuzanust MeXIpeIMETHBIX CBsI3€d INpU HM3YYEHHMM XMMHMM B 8 Kiacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK M MOHSATHH, SBISIOMIUXCS CUCTEMHBIMU
JUIS OTZIE€IbHBIX MPEAMETOB €CTECTBEHHO--HAY4YHOTI'0O IIUKJIA.

OO01ue ecTeCTBEHHO--HAYYHBIC MOHATHS: HAy4HBIM (haKT, TUMOTE3a, TEOPHsl, 3aKOH, aHAIIU3, CHUHTE3,
Kiaccu(uKanus, MepUOJUYHOCTh, HAOIIOACHUE, OSKCIIEPHUMEHT, MOJCIUPOBAHHME, W3MEPEHHE, MOJIEIb,
SIBIICHUE.

®dusuka: mMaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIIbI, PaJIUOaKTUBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsijl, BEIIECTBO, Telo, O0BEM, arperaTHOE COCTOSIHHE BeIeCTBa, ras,
(u3nyecKkre BeIMUNHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, TJIaHEeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpabl, TOPHBIE MOPObI, TOJIE3HBIE HCKOMIAEMBbIE, TOIJINBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuust

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema xummyeckux 3ieMmeHtoB [I. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMUYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJlbLUsl U UX COEAMHEHUH B COOTBETCTBUU C MOJIOKEHUEM AJIeMEHTOB B Ileproanueckoil cucteme u
CTPOEHHEM HUX aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHMUYECKON CBA3H. THIBI KPUCTAIIMYECKHX PEIHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAININYECKON PEILIETKH U BUAA XUMUYECKOMN CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIEeCTB. XHMHUECKHE CBOICTBa BEIECTB,
OTHOCSIIIMXCS K Pa3JInYHBIM KJIacCaM HEOPraHMYECKHUX COEIMHEHUH, TE€HETUYeCKasl CBSA3b HEOPTaHMUYECKUX
BEIIECTB.

Knaccupukanuss XMMHUYECKHX peakuuil MO pa3iu4HbIM MpHU3HaKam ([0 YHUCIYy M COCTaBy
YYacTBYIOUIMX B PEAKIMH BELIECTB, IO TEMIoBOMY 3((exTy, MO HU3MEHEHHUIO0 CTENeHEeW OKHUCIEeHUS
XUMHUYECKHX 3JIEMEHTOB, IO 00PaTHMOCTH, 110 YYaCTHIO KaTaau3aTopa). K30~ U SHAOTEPMUUECKUE PEaKIiH,
TEPMOXUMHUYECKHE YPaBHEHUS.

[TonaTue o0 ckopocTH XUMHUUECKOH peakuuu. [loHsaTHE 00 00paTUMBIX M HEOOPATHMMBIX XMMHUYECKHX
peakuusix. I[loHATHE O TOMOreHHBIX M TeTeporeHHbiXx peakuusax. [lonstue o karamuze. I[loHsiTHE O
XMMHUYECKOM pPAaBHOBECHU. DaKTOphI, BIHUAIOIIME HA CKOPOCTh XHMHUYECKOM pEeakUUHd U IOJIO)KEHHE
XUMHUYECKOTO PaBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OamaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIBbHOW peakiuu. COCTaBJIEHHE YpPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIHN C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust SIEKTPONMTUYECKOU TUCCOUMAIMU. IJIEKTPOJIUTHl M HEDJIEKTPOJUTHL. KaTHOHBI, aHWMOHBI.
MexaHu3M IUCCOLMALM BEUIECTB € Pa3jIMUYHBIMM BHJAMU XMMHUYECKOH cBs3u. CTeneHb AMCCOLMALINU.
CunbHbIe U crlabble 3JIEKTPOIUTHIL.



Peakiiun monHOro oOMeHa. Y ClIoBHs MPOTEKAaHUS PeaKLUii HOHHOTO 0OMEeHa, MOJIHBIE U COKpaIEHHBIE
WOHHBIC ypaBHEHHs peakiuii. CBONCTBa KHCJIOT, OCHOBAaHWM M COJIEH B CBETE MPEACTABICHUN 00
ANEKTpONIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHsATHE O ruaponau3e comneil.

XumuuecKkuii IKcnepumennt.

O3HAaKOMJIEHHE C MOJENSMU KPUCTAIUIMYECKUX PEUIETOK HEOPraHMYECKHUX BEIIECTB — METAVIOB U
HeMeTaluioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs), HCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTM  XMMHUYECKOW  peakuMh  OT  BO3JICHCTBHA  PAa3NUYHBIX  (aKTOPOB,  HCCIECIOBAHUE
3JIEKTPOIIPOBOIHOCTH PAaCTBOPOB BEILIECTB, MPOLECCA TUCCOLHUALMN KHUCIIOT, IIe04el U cojeil (BO3MOKHO
HCIOJIb30BAaHNUE BUAEO MATE€pPHAJIOB), IPOBEJIEHUE OIBITOB, WUIOCTPUPYIOIIUX IPU3HAKU IPOTEKAHUS
peakuMii HMOHHOro oOMeHa (oOpa3oBaHME OCa/Ka, BBIJEJIEHUE Tra3a, 0Opa3oBaHME BOJbI), OIIBITOB,
WUTIOCTPUPYIOLIMX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHNE, peaKuu Pa3I0KEeHMs,
COEJIMHEHUS), paclo3HaBaHME HEOPraHWYECKMX BELIECTB C IOMOLIbI0 KAYECTBEHHBIX PEAKLMH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3aa4.

Hemeraibl U UX coeUHEHUs

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEepPHBIE CTETEeHU
okucneHus. CTpoeHue U (pU3NYeCKue CBONCTBA MPOCTHIX BELIECTB — rajoreHoB. XMMUYECKUE CBOWCTBA Ha
nmpuMepe Xxjopa (B3aUMOJEHCTBHE € MeTaUlaMM, HEMeTaJulaMM, Ieiaoudamu). Xioposogopod. CossiHas
KHCJI0Ta, XUMUUYECKHE CBOMCTBA, MOJydeHHe, NpuMeHeHue. JleficTBue xjiopa U XJIOpOBOAOPOIa HA OPraHU3M
yesoBeKa. BaxkHeiime Xaopuasl U MX HaX0XKJIEHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHH okucieHus. CTpoeHHe W (HU3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJA M CEPHI.
AnnotponHsle MOAU(MUKALMN KUCIOPOAa U cepbl. XUMHUYecKHe cBOMCTBa cepbl. CepoBOJOPO, CTPOEHUE,
¢usnveckne U XUMHUYECKHEe CcBoMcTBAa. OKCHABI Cepbl KaK MPEACTABUTENM KHCIOTHBIX OKCHIOB. CepHas
KHUCJIOTa, (U3MUecKue M XUMHMYECKHe CBOiicTBa (o0IIMe Kak MpeICcTaBUTENsl Kilacca KUCIOT U
cnenuduueckre). XUMUYECKUE peaklnu, JeKalUe B OCHOBE MTPOMBIIIJIEHHOTO c1oco0a MOoTydeHHs! CEpHOM
KUCHOTHL. [Ipumenenue cepHoit kuciaoTel. Colu CepHOI KMCIOTHI, KAUeCTBEHHAs Peaklus Ha CyJab(paT-HOH.
Haxoxnenne ceppl M €€ COEIMHEHMH B mpupoae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Ccpeabl
COEMHEHUSIMH cepbl (KHCIOTHBIE [JOXAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MPeI0TBPALLIEHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETeHU OKUCJIEHUSI. A30T, paCIpOCTpaHEeHue B IPUpoJIe, PU3NUYECKUE U XUMUYecKHe cBoiicTBa. Kpyrosopor
azoTa B mpupojae. AMMHUaK, ero (pusnyeckue W XMMHUYECKHUE CBOMCTBA, MoJydyeHue u npumeHeHue. Conu
aMMOHHUA, HUX (uU3MUeckue M XHUMHUYECKUE CBOMCTBa, NpuMeHeHue. KadecTBeHHas peakuMs Ha HOHBI
aMMOHMs. A30THas KuUCIIOTa, €€ TojJydeHue, (U3MYeCKHe W XHUMHYEecKHe CcBoHcTBa (00mue Kak
MIpeJICTaBUTEINS Kacca KUCIOT U crnienupuueckue). Mcnonab3oBaHue HUTPATOB U COJNEH aMMOHUSI B KaUECTBE
MHUHEpAIbHBIX ynoOpeHuil. XHUMHUYEecKoe 3arpsi3HEHHE OKpYXKarolled Cpelpl COCIUHEHUSMH a30Ta
(KUCIIOTHBIE JOXKIU, 3arps3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Docdop, amoTponHble MOIUPUKALNN
docopa, puznueckue u xumuueckue cBoiictsa. Oxcun pocdopa (V) u dpochopnas kucnota, puzndeckue u
XUMHUYECKHE CBOICTBa, mosydyeHue. VMcnonb3zoBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka syeMeHToB IVA-rpymmbel. OcoOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
CTETIeHU OKHUCIEHUS. YTJIepoJ, auIOTPONHble MOAU(PHUKAIIMHN, PACIPOCTPAHEHNE B MPUPOJE, PUINIECKUE U
XUMHYecKHe cBoiicTBa. Ancopouus. Kpyrosoport yriepoaa B nmpupoje. OKcupl yrieposaa, ux Gpuzndeckue u
XUMHUYECKHE CBOICTBa, NEHCTBHE HA XUBbIE OPraHU3MBbI, IMOJyY€HHE U NPUMEHEHHUE. DKOJIOTUYECKUE
npobnembl, cBsi3aHHbIE C okcugoM yriaepona (IV), rumoreza r1o0anbHOrO NOTEIUIEHUS KJIMMaTta,
NnapHUKOBBIN 3 (eKT. YronpHas KUCIOTa U €€ COMH, X PU3NYEeCKHe U XMMUYECKHE CBONCTBA, OJTyYeHUE U
npuMeHeHrne. KauecTBeHHas: peakuusi Ha kapOoHaT-uoHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

[TepBoHayabHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCOUHEHHUSX yriiepoaa (MeTaH, 3TaH,
STUJICH, alleTUJIEH, 3TaHOJI, INIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKH YIiIeBOIOPOIOB (YroJb,
NPUPOJHBIN ra3, HeTh), MPOIYKTHl UX TepepaboTku (OEH3MH), UX POJNIb B OBITY U IMPOMBIIIJICHHOCTH.
IToHATHE O OMOIOTMYECKN BaXKHBIX BEILECTBAX: KUPaAX, O€NKax, yIJIeBOAax — U UX POJIM B )KU3HU UYEIIOBEKA.
MartepuranbHOE €EAMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COESAUHEHUH.

Kpemuwnii, ero ¢usnueckue W XHWMHUYECKHE CBOWCTBA, MojydyeHWe W mnpuMmeHeHue. CoenuHEHHs
KpeMHus B npupoze. O6mue npeacrapneHus: o0 okcuae kpemuus (1V) u kpemuueBoit kucinore. CUITHKATHI,
UX HCIOJIb30BaHUE B OBITY, B NPOMBIIIJICHHOCTH. BakHeillne cTpouTenabHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIeMEHT, 0eTOH, kene300eToH. [IpobdiaeMbl 6€30MacHOT0 UCTIONb30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB
B IOBCEIHEBHOM XU3HU.

Xumuueckuii IKcnepumenn:

U3ydeHHe o00paslloB HEOPraHMYeCKHX BELIECTB, CBOWCTB COJITHOM KHCIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI M HAOIIOICHUE TPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE
¢dbuznueckue W XHUMHUYECKHE CBOWCTBAa TallOTEHOB M HMX COEIUWHEHUIl (BO3MOXHO HCIOJB30BaHHE
BHJICOMATEPHAIIOB), O3HAKOMIIEHHE C oOpa3liaMu XJOPHAOB (TATOTCHHIIOB), O3HAKOMIIEHHWE C oOpaslaMu
ceppl M €€ coeAMHEHUAMU (BO3MOXXHO HCIOJIb30BaHUE BHUCOMATEpHUAIOB), HaOOJIEHUE IIpolecca
oOyrIMBaHUs caxapa TOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI, HM3Y4YEHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CepHOW KHCIOTHI, MPOBEICHUE KaueCTBEHHOM peakuuu Ha Cyiabdar-uoH u
HaOJI0IeHNe TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PM3UUYECKUMHU CBOWCTBAMH a30Ta, gocdopa U ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BHUIEOMATepuajoB), oOpa3lamMu a30THbIX M (ochopHbIX
ynoOpeHuid, moiydyeHue, coOupaHue, paclo3HaBaHWE W M3YYCHHE CBOICTB aMMMaKa, IPOBEICHUE
KAueCTBEHHBIX peakuuidl Ha HOH amMMoHuUA U ¢ocdaT-uOH M H3yYeHHE MPU3HAKOB HUX MPOTEKAHUS,
B3alMOJICIICTBME KOHLIEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeIbl0 (BO3MOXHO HCIIOJNIb30BaHUE
BUJICOMATEPHANIOB), H3Y4YEHHE MOJEJe KpUCTANIMYECKUX pemeéTok anMmasa, rpaduta, Qymnepena,
O3HAKOMJICHHE C TPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
MIPOTUBOTa3a, MoJlyueHue, cCoonpaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa, IpOoBEACHHE
KAueCTBEHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-WOHBI W W3YYCHHE IPU3HAKOB WX MPOTEKAHHUS,
O03HAKOMJICHHE C MPOAYKLHMEH CHIMKATHOM MPOMBILIJIEHHOCTH, PELICHUE HKCIIEPUMEHTANbHBIX 3a7ad IO
Teme «BaxkHelme HeMeTaulbl U UX COCAUHEHHS.

MeTtaJuibl M UX COeIMHEHUS

OOmiast xapakTepUCTHKA XWMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAHWUHU HX TIOJOXKEHHUS B
[lepuonnueckoii cucrteme xumuueckux snemeHtoB JI. M. MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaJlIoB. Merayuinueckas CBsI3b M METAJTIMYECKasi KpUCTAJUIMYECKas pelETKa. DJIEKTPOXUMUYECKUN psifl
HanpspkeHud MeTtannoB. Du3nueckue W XMMHUYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl MONydeHUus
MeTaisioB. [loHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. Crjiassl (CTallb,
YYT'YH, AIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble metambl: nosioxenue B Ilepuomnueckoll cucreme xuMuueckux saemeHTtoB . .
MenpeneeBa, CTpO€HHE WX aTOMOB, HaxoXJeHHe B mpupojae. Dusnueckue M XUMHUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUJIBI HATPUS U Kanusl. [[puMeHeHUe MEeTOYHBIX METAIIOB U X
COCJIMHECHUH.

[[lerounO3eMenbHBIE METAUIBl MArHUW W Kalnblui: mnoJoxkeHue B llepuommueckoin cucreme
xuMudeckux 3nemeHToB /. 1. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJeHue B npupoze. dusndeckue u
XUMHUYECKHE CBOMCTBA MarHus W Kaiublius. BakHeimme coequHeHUs Kadblus (OKCHJ, THIPOKCHI, COJIH).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxxenne B Ilepmonnueckoir cucrteme xumudeckux snemeHToB [[. M. MeHnneneesa,
CTpOCHHE aToMa, HaXxOoXJaeHue B mpupoje. dusnueckre U XUMUYECKUE CBOWCTBA amfOMUHMS. AMdoTepHbIe
CBOMCTBA OKCHJA U THAPOKCHIA ATFOMUHUSI.

Kenezo: monoxenue B Ilepuogmueckoil cucreme xumuyeckux siaeMeHToB /. WM. Menneneesa,
CTpOGHHE aToMa, HaxokJIeHue B mpupone. dusznueckue M XUMHUECKHE CBoicTBa xene3za. OKCUbl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Moyry4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE ¢ o00pasllaMh MeTajuIOB U CIUIaBOB, WX (U3NYECKUMHU CBONCTBaAMH, H3yUeHUE
pe3yIbTAaTOB KOPPO3MH METAIJIOB  (BO3MOKHO  HCIIOJB30BAHHE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KalbIlUs W HATpUs C BOJOH (BO3MOXHO HCIOJB30BaHHE BUICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOW BOJIBI, MpOIlecca TOPEHUs JKene3a B KUCIOpoe (BO3MOKHO MCIOJIb30BaHUE
BHUJIEOMATEPHAJIOB), MPHU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX pEAKIMUNA Ha MOHBL: MarHus, Kajablusi,
aMIOMUHMS, IIMHKA, xene3a (1) u xenesza (1), mequ (1), HabmroeHre 1 ONMMCaHKE TPOIECCOB OKPAITHBAHUS
MJIJaMEHU MOHAMU HaTpusl, KaJIds U KaJlbLMs (BO3MOXKHO MCIOJIb30BAaHUE BUIECOMATEPUATIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBONCTB T'MJIPOKCHA aJIOMUHUS U THAPOKCUAA IIMHKA, pPEUICHHE SKCIEPUMEHTAIbHBIX 3a]1a4
1o TeMe «BakHenIe METauIbl U UX COSAUHECHUS.

XuMHUSA U OKPYKAKIIAs cpeaa

BemecTBa n marepuaibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. be30macHOe MCIOIb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIpb Mpy XUMUYECKUX 05KOTaX U OTPaBICHUSX.



XUMHUYECKOE 3arps3HEHHE OKPYXKAroIIel cpenbl (MpeaenbHas AOMyCTUMash KOHIEHTpAIUs BEUIECTB,
nanee — [1J1K). Posib XxuMuu B perieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmnoie ceazu

Peanuzanusi MeXnpeIMETHBIX CBsI3e€d MPU W3YYEHMH XUMUU B 9 KIilacce OCYUIECTBIIIETCS uepe3
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TIOHSATUH, SBJISIOMIMXCS CUCTEMHBIMU JJIsI
OTJIENbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'0 1IUKIIA.

OOmue ecTecCTBeHHO-HAYYHBIC MOHSATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAINU3, CUHTE3,
KjaccupuKauus, MEePUOJUYHOCTb, HAONIO/IEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIN 3 (EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

duszuka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHUI, W30TOIbI, PaJMOAKTUBHOCTD,
MOJIEKYJTa, MEKTPUUYECKUI 3apsijl, MPOBOJHUKH, MOTYIPOBOIHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSTHHE BEIIECTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAJUIMUECKas peHIéTKa,
CIUTaBbI, (PU3WYCCKUE BEIMYWHBI, CIUHHIIBI W3MEPCHHS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3JIBI,
CounHize.

buonorus:  ¢orocuHTes, gpixaHuwe, Ouocdepa, OKOCUCTEMa, MUHEpAIbHBIC  YIOOPCHHSI,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOIBI, ITOJIC3HBIE HCKOITAEMbIC, TOILIIHBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSI IMTPOT'PAMMDbBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHHsl JOCTUTAIOTCS B
xoZie OOyueHHs XUMHM B €AMHCTBE Y4YE€OHOM M BOCHMTATENIbHOW JEATENbHOCTH B COOTBETCTBUHM C
TPAJUIMOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TIPUHITBIMU
B 00I[ECTBE MpPaBUJIaMU U HOPMaMH MOBEJIEHHS U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS
U COLIMAITN3AIMH 00yUYarOIUXCSl.

JIMuHOCTHBIE pe3ylbTaThl OTPaXKal0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATbCS CHUCTEMOM
ITO3UTHBHBIX IEHHOCTHBIX OPUEHTALUN M PAaCUIMPEHME OIbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACJIEIHIO,
MIOHMMAaHUs 3HAUYEHUS XUMHUYECKOW HayKu B JKH3HM COBPEMEHHOI'O OOIIeCTBa, CIOCOOHOCTH BIAJETh
JOCTOBEpHOH MH(pOpMaIel 0 mepeloBbIX JTOCTIKEHUSAX U OTKPBITUSAX MUPOBOM U OT€UECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U 00ILECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX OTHOIICHWM B KOJUIEKTHBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKON U
JPYTUX BHJAX AESITENbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM AESTENbHOCTU MPU BBITOJIHEHUU
y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUH XHUMHMYECKHX OSKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B IMpoOIecce 3TOM y4eOHOH AesITeNbHOCTH,
TOTOBHOCTU OLICHMBAThb CBOE IIOBEJEHUE M IIOCTYNIKA CBOMX TOBApHIIEH C MO3ULMUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PDEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIIAIOIIME OCHOBY I IOHMMAHMS CYILHOCTH HAy4YHOU
KapTUHbl MHUpA, NPEACTaBICHHUsS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHS IPHUPOJBI, B3aUMOCBA3SX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITO3HAHUM dTUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MIOJTY4YE€HUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMBIE /TS
00BbsICHEHUS] HaOIOAaeMBbIX MPOLIECCOB U SBJICHMM, MO3HABATEIBbHON, WH(POPMAIIMOHHON M YUTATEIbCKON
KyJIbTypbl, B TOM 4YHCJI€ HaBBIKOB CaMOCTOSATEIBbHOM pabOThl C Y4eOHBIMH TEKCTAMHU, CIPABOYHOU
JUTEPaTypOii, JOCTYIHBIMH TEXHUYECKMMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI;



UHTepeC K OOy4YeHHI0O M TO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TPOEKTHOM M  HUCCIENOBATEIbCKOW  JIEATENBHOCTH, K OCO3HAaHHOMY BBIOODPY
HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTU >KU3HM, OTBETCTBEHHOI'O OTHOILIECHHMS K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha
310pOBbIIl 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENPHUATHE BpEIHBIX NpPUBbIUEK (ynoTpeOiaeHus
aJIKOTOJISI, HAPKOTHKOB, KYpPEeHHs1), HEOOXOTUMOCTH COOJIOJICHUS MPaBHJI OE30MACHOCTH MPU OOpAIEHUU C
XMMHUYECKMMH BEIIECTBAMU B OBITY M peaibHOM JKU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpeC K MPAKTUUYECKOMY M3YYEHHUIO Ipodeccuil U Tpyda pa3IudyHOro poja, YBaXEHHE K TpyLy U
pe3yJibTaTaM TPYAO0BOM 1€ATENbHOCTH, B TOM YHCJIE HA OCHOBE PUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBII BBIOOP HHAMBUIYAJIBHOM TPAaCKTOPUM MPOJOJDKEHUS 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YyCHEIIHON
npoeCCUOHATILHON JIEATEIbHOCTH U PA3BUTUS HEOOXOAMMBIX YMEHMH, TOTOBHOCTb aJalTUPOBAThCA B
npodeCCHOHATBLHOM cperie;

6) IK0JIOTHYECKOTO0 BOCTIHTAHUSA:

9KOJIOTMUYECKHU 11€JIECO00pa3HOE OTHOIICHHWE K IPUPOJIE KaK MUCTOUHUKY U3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMSA, ITOHMMAaHHE LIEHHOCTH 3J0POBOr0 M 0€30macHOro o0pasza >KU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M MICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOICHUS
npaBui 0€30I1aCHOrO MOBEAECHUS IpU padoTe ¢ BELIECTBAMU, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 370POBBIO
¥ SKM3HHU JIFOJICH;

CIIOCOOHOCTH HPUMEHSTh 3HAHMs, IMOJIydaeMble IpPU HU3Y4YEeHUM XHUMHUH, /I peleHus 3aaad,
CBA3AHHBIX C OKpPYXKaloLIEeHd IPUPOJHOM CPENOHM, JUIsl NOBBIMICHUS YPOBHS OSKOJOTHYECKOW KYJIBTYpHI,
OCO3HaHMA INI00ATBHOTO XapakTepa SKOJIOTMYECKUX MPoOIeM M MyTe MX pelleHus MOCPEICTBOM METO/I0B
XUMHH, OKOJOTUYECKOTO  MBIIUIEHMS, YMEHHUS  PYKOBOJCTBOBAaTbCS WM B  II03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe mMeranpeaMeTHBIX pe3yJlbTaTOB BBIACNAIOT 3HaUMMBbIe Ui (POPMUPOBAHHUS MUPOBO33PEHUS
oOlIeHay4YHble MOHATUS (3aKOH, TEOpus, NMPUHIUIN, TUNoTe3a, (akT, CUCTeMa, MPOIECcC, IKCIEPUMEHT U
ApYyToe.), KOTOPbIe MCIOJIb3YIOTCSI B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha OCHOBE
3HaHUW W3 3TUX NpeaMeToB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHON Hay4yHOW KapTUHE MUpa, U
YHUBepcajJbHble Yy4yeOHble IeicTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpHIE
o0ecnieunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOU eI TeNbHOCTH.

ITo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JlorHyecKue AeicTBHA:

YMEHHS UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUIEHUS NP OCBOEHUH 3HAHUIl: PACKPbIBAaTh CMBICI
XUMHAYECKUX TOHATHH (BBIIENATHh UX XapaKTEepHbIE NMPH3HAKH, YCTAHABJIMBATH B3aWMOCBS3b C JIPYTMMHU
MOHSTHUSIMH ), KCIIOJIb30BATh MOHATHUS Ul OOBSICHEHUSI OTJENIbHBIX (PAaKTOB U SIBJICHUI, BEIOMPATh OCHOBAHUS
U KPUTEPHHU I KJIacCU(PUKALUU XUMUYECKUX BEIECTB M XUMHUECKUX PEaKIHii, ycTaHaBIMBATh MIPUUUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Y4YEeHHs, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTHUBHBIE,
JENyKTUBHBIE, [10 AaHAJIOTUH ), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

yMEHHE MpPUMEHSITh B IMpOLEecce TIO3HAaHUSA TOHATUA (MpEeIMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIU, UCIIOIb3YeMbIe B XMMUHU, IPEOOPA30BbIBATH IIUPOKO MPUMEHSEMBIE B
XUMHH MOJIEIbHBIE MPEACTaBICHUS — XMUMHMUYECKHUH 3HaK (CMMBOJI 3JI€MEHTa), XUMHuYeckas Qopmyia u
ypaBHEHME XHMHYECKOM peakuMu — MpHU pELIeHHH Y4eOHO-TIO3HABATENbHBIX 3a/lady, C Y4€TOM 3THX
MO/JICJIBHBIX MPEACTaBIECHUH BBIABIISTh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU U3Y4aeMbIX OOBEKTOB —
XMMHAYECKHX BEUIECTB M XHMHYECKHUX pPEaKLUMH, BBIIBIATH OOLIME 3aKOHOMEPHOCTH, NPUYHHHO-
CJICACTBEHHBIE CBSI3HM U IPOTUBOPEYHS B M3y4aEMBIX IPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHME HCIOJB30BaTh IOCTaBICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTAa IIO3HAHHA, A TaKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO POBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUA;

IIPUOOPETEHNE ONBITA M0 IUNIAHUPOBAHUIO, OPIaHU3aLUK U IPOBEJECHUIO YUEHUUECKUX IKCIEPUMEHTOB,
yYMEHHUE Hab0aTh 3a X0JIOM IpoIlecca, CaMOCTOSATEILHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaTupoBaTh



0000IIeHUsT M BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO OIbITA, HCCIEIOBAHUS, COCTaBIATH OTYET O
MpoieTIaHHOM padoTe.

Paborta ¢ unopmanmeii:

yMEHHE BBIOMpPATh, aHATU3UPOBATH U HUHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (popm
NPEJCTAaBICHNS, TOIY4aeMyl0 W3 Pa3sHBIX HCTOYHHUKOB (HAyYHO-TIOMYJISPHAS JIMTEpaTypa XUMHUYECKOTO
COJiepKaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KPUTUYECKU OIICHMBATh MPOTUBOPEUYUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHATh pa3IUYHble METOJbl M 3alpochl IpU TMOUCKE M 0TOOpe HHpOpMAUH U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOMUMBIX JJISi BBIIOJHEHUS YYE€OHBIX U IIO3HABATEIbHBIX 3a7a4
onpeAeNnéHHOro  TUIa, NOPUOOpEeTeHHWEe OmbiTa B  O0JIACTH  HUCHOJB30BaHUA  HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOl aKTUBHOTO MCIIOJIL30BAHMS PA3TIMYHBIX TTOMCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BEIOUPATh ONTUMAIBHYIO0 (POpPMY MpeacTaBIeHUs HHGOPMAIIUU U WILTIOCTPUPOBATD
pemiaeMple 3aJaud  HECIOXHBIMH CXEMaMH, JuarpaMMamu, JApyrumu ¢opmamu rpadukn U ux
KOMOMHAIIMSIMH;

YMEHHME HCII0JIb30BATh U AHAJU3MPOBATh B IPOLECCE YUEOHOW M HCCIIENOBATEIbCKON NEATEIbHOCTH
MH(OPMALIMI0O O BIUSHUUA TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SMCTBA M TPAaHCIOpPTAa HA COCTOSHUE
OKpY>Karolle MPUPOJHON CPEBI.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMS 3a7jaBaTh BOIPOCH! (B XOJ€ auanora u (Wih) JUCKYCCUU) MO CYIIECTBY OOCYXK/1aeMOil TeMbI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a1a4H;

YMEHHUSl TIPEACTABIATH IIOJyYEHHBIE PE3yJIbTaThl II03HABATEILHOW JEATEIILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JelaThb MNPE3CHTALMI0 pPEe3yJIbTaTOB BBINOJIHEHUS XUMUYECKOTO HJKCIIEPHUMEHTa
(JtabopaToOpHOTO OTbBITA, TAOOPATOPHON PAOOTHI IO UCCIICOBAHUIO CBOWCTB BEIICCTB, YIEOHOTO MPOCKTA);

YMEHHUS y4eOHOr0 COTPYOHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH II03HABAaTEIbHOW U
HCCIIEIOBATENbCKON JIEATEIbHOCTH TPU PELIEHWH BO3HMKAIOUIMX MpoOJieM Ha OCHOBE Y4é€Tra O0OIIuX
MHTEPECOB U COTIACOBaHMSA MO3ULMH (00CyXkAeHUs, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHALINS
COBMECTHBIX JICHCTBUI, OTIPE/IeTICHNEe KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BHITIOJTHEHHOW PaOOTHI U IpyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITEIbHO  ONpEAeNsATh LEIu JAESITeNbHOCTH, IIJIAHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh W NpPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMpaTh Hambosee
s dexTUBHBIE CIOCOOBI pelIeHHs] YYeOHBIX U TO03HABATENBHBIX 3a/lad, CAMOCTOSITEIHHO COCTABJISATh HIIA
KOPPEKTUPOBATh MPEATOKEHHBIM aarOpUTM JEHCTBHI NMPU BBHIMOTHEHUU 33JaHUN C Y4ETOM MOTy4YEHUS
HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIHUAX, OLICHUBATh COOTBETCTBUE TOIYYEHHOTO
pe3yabTaTta 3asBICHHOM L€, yMEHHE HCIOJb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI, Ipe/laracMble B
YCJIOBUH 3aJJaHHI.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeameTHBIX Pe3yJabTAaTOB MO OCBOEHUIO 00S3aTEIbHOIO COJIEpPKAHHS, YCTaHOBJIEHHOI'O
JTaHHOM (enepanbHON pabouell MporpaMMoOM, BBIAETSAIOT: OCBOEHHBIE OOYHYAIOUIMMHUCS HAyYHBIE 3HAHMS,
YMEHUS U CHOCOOBI NEHCTBUH, criennuIecKre Ui MPEIMETHON 00acT «XUMUS», BUIBI ACITEITHHOCTH T10
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETAIH, TPE0OPa30BaHUIO U TPUMEHEHHUIO B PA3ITUYHBIX YUEOHBIX U
HOBBIX CUTYAIIHSX.

K koHiy obydenus B 8 kjiacce mpeiMeTHBIE Pe3ylbTaThl HA 0Aa30BOM YPOBHE JOJDKHBI OTPakaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHI: aTOM, MOJEKYyJa, XUMHYECKUN DIEMEHT,

MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOJAHAs U HEOJHOPOIHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAas U MOJIEKYJIspHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBasi JI0JIi XMMHUYECKOTO 3JIEMEHTAa B COCAMHEHUH, MOJIPHBIA OOBEM, OKCHJI, KHUCIOTA,
OCHOBaHHUE, COJb, 3JEKTPOOTPULATENILHOCTb, CTENEHb OKHUCIIEHUS, XHMHUYECKas peakius,
KJaccu(UKalusl peakiuid: peaku COSAWHEHHs, PEaKIUH Pa3JIOKCHHs, PEaKIUH 3aMelleHHs,
peaknuu oOMeHa, 3K30- M SHJOTEPMUUYECKHE PEaKIMH, TEIIOBOW A((EeKT peakiuu, siapo aroMma,
ANEKTPOHHBIA CJIOW aroma, aTOMHas OpOUTallb, PaJWyC aToMa, XMMHYECKas CBS3b, MOJSpHAS U
HEMNoJIsIpHasi KOBaJEeHTHas CBS3b, MOHHAS CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOP, MaccoBas J0JIA
BelllecTBa (MIPOLICHTHAs! KOHILIEHTpAIsl) B paCTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUECKHUX MOHATHI M MPUMEHSTHh 3TH MOHATUSA NpPU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;

UCIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJs1 COCTaBleHUs (OpMyJd BEILECTB U YpaBHEHHMH
XMMHYECKUX PEAKIIUI;

OIIpENIeNIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKUCIIEHUS
9JIEMEHTOB B OWHApHBIX COCIUHEHHUSAX, NPUHAIIEKHOCTh BELIECTB K ONpPENEIEHHOMY KJaccy
coeMHeHUH mo (opmysaM, BUJ XUMUYECKOH CBs3U (KOBAJEHTHAs M MOHHAS) B HEOPTraHUYECKHX
COCIMHEHUSX;

packpsiBaTh cMbich [lepuonnueckoro 3akona [[. M. MenneneeBa: J€EMOHCTPUPOBATh IOHUMAHUE
NEPUOJNYECKON 3aBUCUMOCTU CBOWCTB XHMMHYECKHUX JJIEMEHTOB OT HX IIOJIOXKEHUS B
Ileproguyeckoi cUCTEME, 3aKOHOB COXPAHEHMsI MACChl BEILECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONUCBHIBaTh M XapaKTepu3oBaTh TabmuuHyo Qopmy Illepmonuueckoil cuCTEMBl XMMHUYECKHX
3JIEMEHTOB: pa3luyaTh MOHATHS «rJlaBHas noiarpymnna (A-rpynmna)» u «1obounas noarpymnmna (b-
TpYIIa)», Majble U OOJBIINE MEPHOABI, COOTHOCUTh 0003HAYEHHS, KOTOPbIe HMEIOTCS B TaOiHIe
«Ilepuonuyeckas cucrema xumuueckux ovieMeHtoB JI. WM. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XHUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] AApa, oOlIee Yucio
3JIEKTPOHOB U PaCHpeeNICHUE UX MO IEKTPOHHBIM CIIOSIM);

KJIacCCU(UUUPOBATh XUMUUECKHUE FIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKHUE peakuu (10
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY YD PEKTY);

XapakTepu3oBaTh (ONMCHIBaTh) OOLIME XMMHUYECKHE CBONCTBA BEIECTB pPAa3JIMYHBIX KIIACCOB,
IIOATBEPK/asi ONMCAaHUE IIPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHYECKHX
peaKuuii;

IIPOrHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kaue€CTBEHHOI'O COCTAaBa, BO3MOXHOCTHU
IIPOTEKAHNS XUMUYECKUX MPEBPAILECHNUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEIECTB, MAacCOBYIO [OJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyje COEAMHEHHUsS, MAacCOBYIO JOJI0 BEILIECTBA B pacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkIuy;

IIPUMEHSTh OCHOBHBIE OINE€pAallMM MBICIUTEIbHON AESITEIBHOCTH — aHAJINW3 U CHHTE3, CPAaBHEHME,
000011IeHIEe, CUCTEMATU3AINI0, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO--CIIEJACTBEHHBIX CBSI3EH —
JUIS. U3YYEeHHsI CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIINi, €CTECTBEHHO-HAyYHbIE METO/IbI IIO3HAHUS
— Ha0JIt0IeHNe, U3MEepeHHe, MOJIeTUPOBaHHE, SKCIIEPUMEHT (peabHbIN U MBICIEHHBIN);

ClIeIoBaTh IpaBUJIaM IOJIb30BaHUS XMMHMUYECKOH MOCYAOW M J1abopaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Xe MpaBuUjaM OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHHUI0 U COOMpaHMIO Ta3000pa3HbIX BEILIECTB
(Boopoa W KHCIOpOJa), NPUTOTOBJICHHIO PACTBOPOB C OINpeAENEHHOM MaccoBOM Jonei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKHE JKCIEPUMEHTHI IIO
pacrmo3HaBaHWIO PACTBOPOB IEJOYEH H KHUCIOT C TOMOIIBI0 HMHAUKATOPOB (JTAKMYC,
¢beHondranent, METUIOPAHXK U APYTHE).

K kxoHiy obyuenust B 9 kiacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)karb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHSATHIA: XHMUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPUIIATEIHHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl peaklus, XUMUYecKasl CBSA3b, TEIUIOBOM APQPEKT peakiuu, MoJlb,
MOJISIPHBI 00BEM, PAacTBOpP, DIEKTPOIUTHI, HEIIEKTPOJIUTHI, IIEKTPOIUTHUECKAS ITUCCOIUAIINS,
peakiu MOHHOro oOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHUMbIE U HEOOpaTHMBbIE
PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE
U BOCCTAaHOBJIGHHE, AIJIOTPONUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b (KOBaJICHTHAas, HOHHAsd,
MeTaJUINYeCcKas), KpUCTANINYecKash peléTka, KOppo3usi METaJuIoB, CIUIABbl, CKOPOCTh XUMHUYECKOM
peakiuu, npeaenabHo gomyctuMas konuentparus [1/1K BemecTsa;

WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHMUYECKUX MOHATUN U NMPUMEHATh TH IMOHATHS IpU
OIMCaHWUH BEIIECTB U UX MIPEBpAILEHUI];

UCIOJb30BAaTh XMUMHUYECKYI0 CHMBOJMKY JJsI COCTaBJIeHUs (OPMYyN BEIIECTB U YpaBHEHHH
XUMHYECKUX PEAKIIUM;



OTpENeNIATh BAJIEHTHOCTh W CTENEHb OKUCIEHUS XUMHUECKUX OJIIEMEHTOB B COCIUHEHUSAX
Pa3IMYHOrO COCTaBa, NPUHAIJICIKHOCTh BELIECTB K ONPEAEIEHHOMY KJaccy COCIMHEHUH IO
¢dopmynaM, BUA XMMHUYECKON CBSI3U (KOBaJEHTHAas, MOHHAs, METANIN4ecKas) B HEOPraHWYECKUX
COCAMHEHUSX, 3apsij HMOHA 1O XHUMHYECKOW (opmyse, Xapakrep Cpeabl B BOAHBIX pacTBOpax
HEOPraHNYECKUX COCIUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BELECTBA;
packpeiBaTh cmbica Ilepuogmueckoro 3akona /I. M. MenzaeneeBa W JEMOHCTPUPOBATH €ro
IIOHMMaHMe: OIUCBIBaTh M XapakTepu3oBaTh TabiuuHytro ¢opmy Ilepuoaudeckoil cucremsl
XMMHAYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHas moiarpymnmna (A-rpymma)y U «1o0ovHas
noarpynna (b-rpynna)», Mmanble u OoJbllinMe NEPUOABI, COOTHOCHUTH OOO3HAYEHMs, KOTOpHIE
UMEIOTCS B TIEPUOJMYECKONW TaONHIle, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS AaTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 00Iee YUCII0 IEKTPOHOB U paclipe/ielIeHUue UX 1o
JIEKTPOHHBIM CJI05IM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX
COEAMHEHUH B Ipe/iesiaX MaJIbIX IEPHUOI0B U TJIABHBIX HOATPYII ¢ YYETOM CTPOSHUS UX aTOMOB;
KJ1accu(UIUPOBaTh XUMUUYECKUE 3JIEMEHTBI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHUE peakluu (1o
YHCIy W COCTaBy YYacCTBYIOUIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3((EeKTy, M0 M3MEHEHUIO
CTEIEHEH OKUCIIEHUS! XUMUUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME M CHeUU(pUYIECKHEe XHMHUYECKHE CBOWCTBA MPOCTHIX M
CIIO)KHBIX BEIIECTB, MOATBEPKIasi OMUCAHWE MPUMEPaMU MOJEKYJSPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUA;

COCTABIISITh YPABHEHHS DJIEKTPOJIMTHUECKOW JUCCOLMMUAIMUA KHUCIIOT, MIeJI0Yeld U COJIed, OJTHBIE U
COKpaIIEHHBIE YPaBHEHHUS PEAKIUH HOHHOTO OOMEHa, YpaBHEHHS PEaKIHid, MOATBEPIKIAIOIINX
CYIIECTBOBAaHHUE T€HETUUECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIUH MOCPEICTBOM COCTABIICHHS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH MPOTEKAHUS
XMUMHUYECKHX MPEBPALLICHNH B pa3IMUHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHUTENIFHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JEMEHTa MO (QopMyJe COEIMHEHHUS, MAacCOBYIO JOJI0 BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaKinu;

coOnroAaTh IMpaBWila MOJIb30BAHUS XMMHMUYECKOH MOCyI0oM M 71ab0paTOpHbIM 00OpYyIOBaHHEM, a
TaKke MpaBuiia OOpallleHUs] C BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TIOTYYEHHIO W COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yrIeKuCIoro rasa);

NPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTaB  pPa3jMYHBIX  BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IMYTEM XJIOpUI-, OpoMHI-, MOIUI-, KapOoHat-, (ocdaT-, CUIUKAT-,
cynb(at-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHSI U MOHBI U3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPaX HEOPTaHUIECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIFHON JEATENbHOCTH — aHAINW3 U CHHTE3, CpaBHEHHE,
0000I1IeHHe, CHUCTEMAaTH3allui0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€H — I HM3Y4YEHUs
CBOWCTB BEIIECTB M XHMHUYECKHX pEaKIUii, eCTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OMEECTRO qaco; n JaekTpoHHbIe (HU(pPOBHIE)

n/n NpOrpamMmbl Bcero p;;:ﬂ‘:ﬂbnme p;g::;zmecxne o0pa3oBaTe/ibHbIE PECYPCHI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
11 | oo & spmemmcckof 5 2 BuGmiorera LIOK

' P https://m.edso0.ru/7f41837c

JESITEIILHOCTH YEJI0BEKA
bu6mmoreka [IOK

1.2 BeniecTBa 1 XuMu4yecKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢

Wtoro no pazneny 20

Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopon. [Tousitue 06 6 bu6mmoreka [IOK

' OKCHJIaX https://m.edso00.ru/7f41837c
29 Bognopon.Ilonstue o kucinorax u 8 1 bubnnorexa [HOK

' COJIIX https://m.edsoo.ru/7f41837c¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHHSAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCITUHECHUI https://m.edso0.ru/7f41837c

Hroro o pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[, U. MenaeneeBa. CTpoeHune arToMoB. XUMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

[Iepuoanueckuii 3aKOH U

31 [Iepnonnueckas cucrema 7 bubnnoreka [JOK
' XUMHUYECKUX dieMeHToB J]. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHne aToma
32 Omemmenmor 5 ) Bubmiorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIbHBIE PEAKIIHH
bu6nmoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmuoreka [JOK
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 >
9 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ — Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
Pa3znes 1. BeniecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 Bbu6mmoteka [IOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPONMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUECKUE PEAKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S
21 OO6mrast XapakTepruCTUKA XUMUUECKHUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
o | SCus e s ; BiGaionss LOK
' PYIHIBL. 2P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
bubnunorexa LIOK
2.3 aneMeHTOB VA-rpymiel. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
e | oo s ; 1 , B Lox
' N PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pasneny 25
Paznen 3. Mera/uiibl M MX COeIMHEHMSI
N bubnuotexa [JOK
3.1 Obmue cBOHCTS MeTANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxuelinire MeTaibl 1 UX COSIUHEHUS 16 1 2 Bubmorexa OK

https://m.edsoo0.ru/7f41a636
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Hroro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemectBa u Marepuainsl B )KM3HU 4EJIOBEKA 3 bubmmorexa LIOK

https://m.edso0.ru/7f41a636

Hroro mo pazneny 3

PesepBHOE Bpemst 3 bubmorexa LOK
https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

O.C.I'abpuensu . Xumus 8.Mocksa./[poda.
O.C.I'abpuensu . Xumus 9.Mocksa.poda..
O.C.T'abpuensn, A.B.Amykoa Xumus, padovas Tetpaap 9 kinacc. Mocksa.Jlpoda.
O.C.I'abpuensH, A.B.AmykoBa Xumus, padoyas rerpaapb 8 kinacc. Mocksa./[poda.

eI S

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

O.C.T'abpuensn, A.B.Amykoa Xumus, MeToandeckoe mocoodue 8-9 knaccel. Mocksa./[poda
H.I1.Tpoery6osa [Toypounsie pa3paboTku 1mo XxuMuu 8 kitacc Mocksa.»Bakoy.
H.I1.Tpoery6osa [Toypounsie pazpaboTku 1o xumuu 9 kiaacc Mocksa.»Bakoy.

Kypnan «XumMus B IIKOJIE»

Xumus . [Ipunoxenue k razere «1 ceHTIOps»

O.C.I'abpuensiH. XMMHS B TECTaX, 3a/1a4ax, YIPaKHEHUIX.

H.IL.TpoeryboBa Xumus .KOHTpOIbHO U3MEPUTETHHBIE MATEPUATIBL.

~oopwn !l

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Buneoypoku. Xumus 8 knacc

Buneoypoku. Xumus 9 kiacc

http://www.alleng.ru/edu/chem.htm — OGpa3oBatenbHble pecypchl HTepHETa— XUMHUS

http://interneturok.ru/chemistry/8-klass/- UutepHeTypoK, - BUICOYPOKH , OHJIAIH TECThI, TPEHAKEPHI

http://uchiuroki.ru/ - Y4u ypoku - BHIECOYPOKH , OHJIAIH TECTHI

http://znaika.ru/ - 3uaiika.py

http://school-collection.edu.ru/ ennnas komnekus HudpPOBLIX 00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/ wuHpOpPMaITHOHHO-00pa30BaTEIBHBIE PECYPCHI

http://www.drofa.ru/catnews/dl/main/chemistry/ OJIEeKTpOHHOE MPUIIOKEHHE K yueOHUKY
O.C.I'abpuensna 8,9 xmacchbr
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