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NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma No XMmMumM Ha YpOBHE OCHOBHOIO 0bLLero obpasoBaHns CocTaBneHa Ha
ocHoBe TpeboBaHWI K pedynbTaTaM OCBOEHUSA OCHOBHOW 06pa3oBaTefnbHOM
nporpaMmmbl OCHOBHOro obLero obpasoBaHus, npeactasneHHbix B PFOC OO0, a
Takke Ha ocHoBe dheaeparnbHon paboyer nporpammMbl BOCAUTAHUSA U C YHETOM
KOHLlenumm npenogasaHust y4ebHoro npegmeta «Xumusi» B obpasoBaTenbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumum gaét npencraBneHme o Lensix, obwen crpaternm obyveHus,
BOCMUTaHWS 1 pa3BuTuUst obydarowmxca cpegcresamm y4ebHoro npegmeTa,
yCTaHaBnmBaeT obsA3aTenibHoe NpeaMeTHOe coaepxaHue, npegycmatpmBaeT
pacnpegeneHne ero no Knaccam v CTPyKTypupoBaHue no pasgenam n temam
nporpaMmmbl No XMMUKU, onpeaensieT KONMYeCcTBEHHbIE N KAYECTBEHHbIE XapakTepUCTUKN
coaepXXaHusi, pekoMeHLYyEeEMYH0 NocrneoBaTeNbHOCTb U3YYEHNUST XMMUKN C Y4ETOM
MeXnpeaMeTHbIX U BHYTPUNPEeAMETHbIX CBA3EN, NOrnkn ydebHoro npotecca,
BO3pacTHbIX 0cobeHHOCTEN 0by4vatomnxcsd, onpenenset BO3MOXHOCTU npeameTa ans
peanusauun TpedboBaHuM K pesyfibTaTaM OCBOEHUS OCHOBHOW 06pa3oBaTenbHOM
nporpaMmmbl Ha YpOBHE OCHOBHOIMO obuiero obpasoBaHus, a Takke TpeboBaHui K
peaynbTartam 00y4eHNs XMMUN Ha YPOBHE LIENEN U3y4eHNa NnpegMeTa U OCHOBHbIX
BMOOB y4eOHO-NO3HaBaTENbHOM AEATENBbHOCTM 0by4YaloLwerocsa no 0CBOEHMO y4ebHoro
coaepxaHus.

3HaHMe XMMUKN CRYXNT OCHOBOW A51s1 hOPpMUPOBaHNS MMPOBO33peHns oby4atoLerocs,
ero npeacTaBreHnin 0 MaTepuanbHOM e4UMHCTBE MUPa, BaXKHYHO POSib UrparoT
dhopmunpyemble XMMrel NpeacTaBneHns O B3aMMOonpeBpaLleHnsix aHeprum n ob
SBOJIOLMN BELLECTB B NPMPOAE, O NYTAX pelleHus rnobanbHbix Npobnem ycTon4mBoro
pas3BUTMSA YernoBeYecTBa — CbipbEBOWN, IHEPreTUYECKOW, MULLEBOW N 3KONOTMYECKON
6esonacHocTu, Npobnem 3apaBoOOXPaHEHNS.

N3yyeHne xmmumm:

CnocobCTBYET peanusaunm BO3MOXHOCTEN OS5 CaMOpasBUTUSA U (hOpMUPOBaHUS
KyNbTypbl IMYHOCTU, €€ 0bLLen 1 yHKUNOHANbHOM rpaMOTHOCTY;

BHOCWUT BKInag B (bOpMI/IpOBaHI/Ie MbILLUNEHNA N TBOPYECKNX cnocobHocTen
o6yqa+ou.mx09|, HaBbIKOB MX CAMOCTOSITENIbHOM yqe6H0|7| 0eATEeNIbHOCTH,
SKCNepuMeHTallbHbIX N UCCliegoBaTENIbCKNX yMeHl/Il7I, HeobXxoauMbIX Kak B
NnoBCeOHEBHOW XXU3HW, TaKk U B HpOC*)eCCMOHaﬂbHOﬁ OeATeSIbHOCTH;

3HaKOMUT CO CNeUMdUKONn Hay4HOTO MBbILLNIEHNS, 3aKnaabiBaeT OCHOBbI LIENIOCTHOMO
B3rnsi4a Ha e4UHCTBO NPUPOAbI U YEroBeKa, SIBNSIETCA OTBETCTBEHHbIM 3TanoM B
hopMMpoBaHMM ECTECTBEHHO-HAYYHOW IPAMOTHOCTM 00yYaroLLMXCS;



cnocobcTByeT (hOpPMUPOBAHMIO LIEHHOCTHOIO OTHOLLEHMS K €CTECTBEHHO-HAYYHbIM
3HaHUAM, K NpUPOAE, K YENOBEKY, BHOCUT CBOM BKNag, B aKoriormdeckoe obpasoBaHune
obyvaromxca.

[aHHble HanpaBneHus B 0by4eHnmn xummnm obecneumnBatoTcs cneumdmKon cogepxaHust
y4eOHoro npeamMeTa, KoTopbI ABNSAETCS Neaarormieckn aganTupoBaHHbIM
oTpaxeHneM 6a30BOM HAYKN XUMUW Ha onpeadenéHHOM aTarne eé pa3BuTus.

Kypc xumunm Ha ypoBHe OCHOBHOIO 06Llero o6pasoBaH1s OPUEHTMPOBaH Ha OCBOEHNE
0byy4aloLMMUCS CUCTEMbI NepBOHaYarnbHbIX MOHATUA XUMIUM, OCHOB HEOPraHNYECKOM
XMMUW N HEKOTOPbIX OTAEMNbHbIX 3HAaYMMbIX NMOHATUIA OPraHNYECKON XUMUK.

CTpyKTypa coaepxaHusi NporpaMmMbl Mo XMMun cbopmMmnpoBaHa Ha OCHOBE CUCTEMHOIO
nogxona k eé nsydeHuto. CogepkaHue cknaabiBaeTcs U3 CUCTEMbI MOHSATUIA O
XMMWUYECKOM 3IEMEHTE W BELLLECTBE U CUCTEMbI MOHSATUIN O XMMU4Yeckon peakumn. Obe
3TU CUCTEMbI CTPYKTYPHO OpraHnM30oBaHbl MO NPUHLMNY NocneaoBaTeNnbHOro pasBuTms
3HaHWUI Ha OCHOBE TEOPETUYECKMX NPEACTaABNEHUIA PA3HOrO YPOBHS:

— aTOMHO-MOJIEKYNSAPHOrO YY4EHUS Kak OCHOBbI BCEr0 €CTECTBO3HAHWS;

— lNepunogunyeckoro 3akoHa [1. 1. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMMUW;

— YYEHUs O CTPOEHUN aToOMa N XMMUYECKOWN CBA3M;

— npeacTaBneHnin 00 aNeKTPoONNMTUYEeCKOn guccoumaumm BELLECTB B pacTBoOpax.

TeopeTunyeckmne 3HaHUS paccMaTPUBAIOTCA Ha OCHOBE 3MMUPUYECKM NOMNYYEHHbIX U
OCMbICINEHHbIX (PAKTOB, Pa3BUBaOTCS NOCINeAoBaTENbHO OT OAHOIO YPOBHS K ApPYromy,
BbINOSHAA PYHKLMM OO BACHEHMS Y NMPOrHO3MPOBAHNS CBOMCTB, CTPOEHUS U
BO3MOXXHOCTEW NPAKTUYECKOrO NPUMEHEHNS 1 NONYyYEeHNUsI M3y4aeMbiX BELLECTB.

OcBoeHMe nporpamMmmbl N0 XMMUK CNOCOBCTBYET (HOPMUPOBAHMIO NPEeACTaBNEHNS O
XUMWNYECKOWN COCTaBNAILLEN HAYHYHOWN KapTUHbBI MUpa B JIOTMKe €€ CUCTEMHOW Npupoabl,
LEHHOCTHOIO OTHOLUEHUS K HAyYHOMY 3HaHUIO U MeTodaM No3HaHus B Hayke. N3yyeHune
XUMUU MPOUCXOANT C NPUBMEYEHNEM 3HAHUN N3 paHee U3YYeHHbIX y4eBHbIX
npeameToB: « OKpyxawLwmin mup», «bunonorus. 5—7 knaccbel» n «duauka. 7 knaccy.

Mpn n3yveHnn xmmMmm NponcxoanT POPMUPOBaHNE 3HAHUIA OCHOB XMMWUYECKON HaYyKu
Kak 0651aCcT COBPEMEHHOIO ECTECTBO3HAHUS, NPAKTUYECKON OEATENbHOCTN YeroBeka u
Kak OQHOro U3 KOMMOHEHTOB MUPOBOW KyrnbTypbl. 3agadva y4ebHoro npeameTta CocTouT
B ) OpMNPOBAHUN CUCTEMbBI XMMUYECKUX 3HAHUN — BaXXHEULLNX (PakToB, NOHATUN,
3aKOHOB U TEOPETUYECKMX NOJTOXKEHUIN, AOCTYMHbLIX 0600LWEHMNIA MMPOBO33PEHYECKOIO
XapakTepa, s3blka Hayku, B NPUOOLLEHN K HAy4YHbIM METOA4aM MNO3HAHUA NPU N3YyYEeHUN
BELLECTB U XMMUYECKMX peaKkunin, B GoOpMMPOBaHMUM N Pas3BUTUN NO3HABATENbHbIX
YMEHUN N NX NPUMEHEHUN B y4eOHO-NO3HaBaTENbHOM 1 y4ebHO-UCCneaoBaTeNnbCKoON
AEeATENbHOCTM, OCBOEHUM NpaBun 6e3onacHoro obpalleHus ¢ Belwectsamm B
NOBCEAHEBHOW XN3HWU.



Mpu N3y4eHUn XMMUKN Ha YPOBHE OCHOBHOrO 06LLIero obpasoBaHus BaxkHOe 3HayYeHne
npuobpenu Takne Lenu, Kak:

— (hopMMpOBaHME UHTENNEKTYaNbHO Pa3BUTOM NMMYHOCTU, FOTOBOW K
camoobpa3oBaHuio, COTPYAHNYECTBY, CAMOCTOSITENIBHOMY MPUHSITUIO PELLEHU,
cnocobHom aganTMpoBaTbCs K ObICTPO MEHSIOLLMMCS YCNOBUSIM XKU3HW;

— HanpaBfieHHOCTb 0By4YeHNsA Ha cucTeMaTudeckoe npnodLieHne obydaroLmxcs K
CaMOCTOATENbHOM NO3HABATENbHON OEeATENBbHOCTUN, Hay4YHbIM METOAAM NO3HAHWUS,
hopMMpYIOLLMM MOTMBALMIO U pa3BUTUE CMIOCOOHOCTEN K XUMUW;

— obecneyeHmne ycnosun, CnocobCTBYOLWMX NpuobpeTeHmnto obyyarowmmmca onbiTa
pa3Hoobpa3HOM AeATENbHOCTU, NO3HAHNS U CAMOMNO3HAHWS, KITHOYEBbLIX HAaBbIKOB
(KNoYEBbIX KOMNETEHLMI), UMEOLLNX YHUBEPCANbHOE 3HAYEHWE AN Pa3fMyHbIX BUOOB
AEATENbHOCTH;

— hopmmpoBaHme obLien yHKLUMOHANBLHON N eCTECTBEHHO-HAYYHOW rPaMOTHOCTU, B
TOM 4YUCNEe YMEHUN OOBACHSTb U OLLEHNBATb SBIIEHUS OKPY>KatoLLEero Mmpa, Ucnosib3ys
3HaHMWs 1 ONbIT, MNOMYYEHHbIE NPU U3YYEHUU XUMUN, MPUMEHSTb UX MPU peLLEeHNN
npobnem B NOBCEOHEBHOM XMU3HU U TPYAOBOMW AEATENbHOCTH;

— (bopmumpoBaHme y obyyatoLmnxca ryMaHUCTUYECKUX OTHOLLEHWIA, MOHUMaHUS
LEHHOCTN XMMUYECKMX 3HaHUIN ANs BbIpabOoTKM 3KONOrmyeckun uenecoobpasHoro
nosefeHus B ObITY 1 TPYAOBOM AEATENbHOCTU B LIESIIX COXPAHEHUSA CBOEro 340p0Bbs U
OKpy>KatoLen NpupoaHoun cpeapl;

— pasBuUTUE MOTMBALMN K OBYYEHUI0, CNOCOBHOCTEN K CAMOKOHTPOSIO U
CaMOBOCMNUTaHUIO Ha OCHOBE YCBOEHUS 00LLevenoBeYecknx LEHHOCTEN, TOTOBHOCTYU K
0CO3HAHHOMY BbIGOPY NpOUNs U HaNpPaBNEHHOCTM AalbHENLEro oby4eHus.

OO6Lee uncno 4YacoB, OTBEAEHHBIX ANs1 N3Y4YEHMS XMMUN HA YPOBHE OCHOBHOIO 06LLIEero

obpasoBaHus, coctaBndaeT 136 4Yacos: B 8 knacce — 68 yacos (2 yaca B Hegenw), B 9
knacce — 68 yacoB (2 yaca B Heferno).

COOEPXAHUE OBYYEHUA

8 KNNACC
MNepBoHavanbHbIe XMMUYECKME NOHATUSA

I'Ipep,meT XUMUKU. Pornb XMMNK B XXN3HKU YernoBeka. XMMnA B CUCTEME HayK. Tenawu
BelwlecTBa. Pnsnyeckne cBOMCTBA BELLECTB. ArperaTHoe cocTosHue BellecTB. [ToHaTne



0 MeTodax No3HaHus B XMMuUKU. YncTble Bellecta n cmecn. Cnocobbl pasgeneHns
CMecCen.

ATOMbI U MONEKybl. Xumuyeckune anemeHTbl. CUMBOSbI XMMUYECKMX 3N1IEMEHTOB.
MpocTble 1 croxHble BellecTBa. ATOMHO-MOJEKYIISIPHOE YYeHMe.

Xnmmyeckasi oopmyna. BaneHTHOCTb aTOMOB XMMUYECKNX 3NIEMEHTOB. 3aKoH
NOCTOSAHCTBA cocTaea BellecTB. OTHOcUTeNbHaA atoMHas macca. OTHocuTenbHas
MonekyrnsipHasi Mmacca. MaccoBasi [ONA XMMUYECKOro afieMeHTa B CoeMHEHUN.

KonundyectBo BewectBa. Monb. MongapHas macca. BsaMmocBAsb kKonimyecTsa, MaccChl U
yucna CTPYKTYPHbIX eAnHUL, BewecTBa. PacyéTbl no dhopmMyriam XMMnYeCckux
coeVIHEHUN.

dunsnyeckne n XuMmmnveckme aBneHnsa. Xmummyeckasa peakumsa n eé npusHakm. 3akoH
COXpaHeHMsi Maccbl BeLecTB. XMMn4eckune ypasHeHus. Knaccmgumkaumst XuMm4ecknx
peakuumn (CoeanHeHus1, pasnoXeHusl, 3ameLLeHnd, obmeHa).

XMMMYECKNIN IKCNEPUMEHT:

3HaKOMCTBO C XMMMUYECKOW Nocyaon, npasunamm paboTtbl B nabopatopmm n npuémamm
obpalueHnsa ¢ nabopaTopHbiM 060pyaOBaAHNEM, N3YHEHNE U ONMUCAHNE PUINYECKNX
CBONCTB 06pa3LoB HEOPraHMYECKNX BELLLECTB, HabnaeHne pmsmnyeckux (nnasneHne
BOCKa, TasitHMe nbaa, pacTupaHue caxapa B CTyrnke, KUNeHne 1 KOHgeHcaums Boapbl) 1
XUMUYECKNX (TOpeHMEe CBeYN, MpoKanMBaHne MeaHoM NpoBOSIOKN, B3aMMoaencTane
Merna C KACNOTOW) SBNeHUn, HabnigeHne 1 onucaHne Npu3HakoB NPOTEKaHUSA
XUMUYECKNX peaKLnin (pasnoxeHrne caxapa, B3aMMoOeNCTBNE CEPHOM KACMNOTbI C
xnopugom 6apus, pasnoxenune rmgpokcnga megm (I1) npn HarpesaHuu,
B3anMMOAENCTBME Xenesa ¢ pactsopom conu meau (Il), nayverHmne cnocobos
pasgeneHns cMecei: C NOMOLLbI0 MarHuTa, omnbTpoBaHWe, BbinapBaHue,
ANCTUNNALMSA, XpoMmaTorpadusi, NpoBeAeHNE OYNCTKN NOBApPEHHOW conu, HabnaeHne
N onncaHne pes3ynbTaToB NPOBEAEHUS ONbITa, UNIOCTPUPYIOLLETO 3aKOH COXpaHeHMs
Macchbl, CO34aHMe Moaenen Monekysn (LapocTepXXHEBDIX).

BaxHenwmue npeanctaBuTesin HeopraHM4YeCKuUxX BeLlecTB

Bo3gyx — cmecb rasos. CoctaB Bo3gyxa. Kucrnopoa — aneMeHT 1 NpocToe BELLECTBO.
HaxoxgeHune kucnopoga B npupoae, hmsmyeckne n xuMmyeckme CBOMCTBa (peakumm
ropeHust). Okenapl. NMpumeHeHne kucnopoaa. Cnocobbl NONyyYeHUs Kncnopona B
nabopatopun 1 npombiwieHHocTU. KpyroBopoT kncnopoga B npupoge. O30H —
annoTpornHas Mmogudukaums Kucnopoaa.

Tennoson ahdPeKT XMMUYECKOWN peakLnn, TePMOXUMUYECKNE YPaBHEHUS, 3K30- U
9HOOTEPMUYECKME peakLmn. TONNMBO: yronb U MeTaH. 3arpsas3HeHne Bo3ayxa,
ycurneHve napHUKoBoro adpdekra, paspyLleHne 030HOBOro Cnosi.



Boaopoa — anemeHT 1 NpocToe BeLecTBO. HaxoxaeHne BoAopoaa B NpUpoae,
pU3nYecKme N XMMUYECcKne CBOMCTBA, NpUMeHeHue, crnocobbl nonyyeHus. Knucnotsl u
conu.

MonspHbIn 06bEM ra3oB. Pacy€Ttbl N0 XMMUYECKUM YPaBHEHUSIM.

dusmnyeckmne ceonctea Boabl. Boga kak pacteoputens. PacTtBopbl. HackiweHHbIe 1
HeHacblLeHHble pacTBopbl. PacTBopmmocTb BewecTB B Boge. MaccoBas aons
BellecTBa B pacTBope. XuMmudeckne csomctea Boabl. OcHoBaHus. Pornb pacTBOpOB B
npupone 1 B Xn3HU Yenoseka. KpyroBopoT BoAbl B Npupoae. 3arpsasHeHne npupoaHbIX
Boa. OxpaHa 1 04McTKa NPUPOaHbIX BOA.

Knaccudoumkaumnsa HeopraHmyecknx coegnHeHnn. Okeuapl. Knaccmdukaumsi OkKCMaos:
coneobpa3sytoune (OCHOBHbIE, KNCNOTHbIE, aM(OTEPHbIE) U HECONEobpasytoLLme.
HomeHknaTtypa okcnaoB. Pusnyeckme n xmmmyeckne CBoMcTea okecmaos. [onyyeHne
OKCWMOOB.

OcHoBaHus. Knaccuukaumsa OCHOBaHUI: LLENOYM N HEPACTBOPMMbIE OCHOBAHMUS.
HomeHknaTtypa ocHoBaHu. PU3nyeckme n Xmmmyeckme CBOMCTBa OCHOBAHWUN.
Mony4yeHne ocHoBaHUMN.

Kucnotel. Knaccudumkauunsa kmcnot. HomeHknatypa Kucnot. dusnyeckme n xmmmyeckme
cBoucTBa kucnot. Pag aktuBHocty meTtannoB H. H. beketosa. NonyyeHne Kucnor.

Conun. HomeHknatypa conen. dmusmnyeckme n xuMmnyeckmne ceorcTea conen. MNMonyyexme
conen.

["eHeTn4eckasa CBA3b Mexay KraccamMn HeopraHMYeCKNX COeaUHEHUN.
XMMMYECKNIN IKCNEPUMEHT:

Ka4yeCTBEHHOE onpeaeneHne cogepXxaHusa KUCrnopoaa B Bo3ayxe, nosyvyeHme,
cobupaHue, pacno3HaBaHne U 3y4yeHne CBONCTB KMucnopoaa, HabnogeHune
B3aMMOOENCTBUA BELECTB C KNCIOPOAOM U YCIOBMS BO3HUKHOBEHUS N NPeKpaLleHns
ropeHust (noxapa), o3HakomMmneHune ¢ obpasuamm OKCMAO0B U ONMCaHMUE UX CBOMCTB,
nonyveHue, cobupaHune, pacrnosHaBaHue n n3yvyeHue CBOMUCTB Bogopoaa (ropeHue),
B3aMmogencTane sogopoaa ¢ okengom meam (1) (Bo3MoxHO ncnonb3oBaHue
BugeomatepuanoB), HabnogeHme obpasLoB BeLecTB KONnM4ecTsomM 1 Morsb,
nccnegoBaHne ocobeHHOCTEN PaCTBOPEHUS BELLLECTB C Pa3fIMYHON pacTBOPUMOCTbIO,
NpUroToBieHMe PacTBOPOB C OnpeaesiEHHOM MacCoBOW JOMen pacTBOPEHHOIO
BellecTBa, B3aMMOAENCTBNE BOAbI C MeTannammn (HaTpmem 1 Kkanbumem) (BO3MOXHO
ncnonb3oBaHue BuageomMaTepmarnoB), uccnegosaHme obpasyoB HEOPraHMYeCcKnx
BELLIECTB pPa3fnyHbIX KnaccoB, HabnogeHne N3MeHeHNa OKpacku MHAMKaTOpOB B
pacTBopax KUCIOT U LWenoYven, nsyyeHne ssammogenctauns okenga meam (1) ¢
pPacTBOPOM CEPHOM KUCIOTbI, KNCNOT C MeTannamu, peakumm HemTpanusauuu,
nosly4eHme HepacTBOPUMbIX OCHOBAHWI, BbITECHEHME OAHOIO MeTanna aApyrum ms
pacTBopa CoNu, peLLeHne aKCnepMMeHTanbHbIX 3a4a4 No Teme «BaxHenwwune Knacchl
HeopraHN4YeckKnx CoeaNHEHNNY .



Mepuogunyecknm 3akoH u MNepmnoguyeckas cuctema xumm4yeckmnx anemeHToB [. U.
MeHpoeneeBa. CTpoeHue aTomMoB. XumMu4yeckasi cBAsb. OKUCNUTESIbHO-
BOCCTaHOBUTESNbHbIE peakuumn

MepBble NOMbITKN KraccumKaumm XMMNUYECKUX 3NeMeHTOB. MNoHsT1e o rpynnax
CXO[OHbIX 31EMEHTOB (LLeNoYHbIE U LLENOYHO3EMESNbHbIE METansbl, ranoreHsbl,
NHEPTHbIE rasbl). ANeMeHTbl, KOTopble 06pa3yoT amdOoTepPHbIE OKCUAbI U TMOPOKCUAbI.

Mepunoaunyecknin 3akoH. Neprnoguyeckas cuctema xummndeckux anemenTos . .
MengeneeBa. KopoTkonepuogHasa n gnnmHHonepuogHas gopmel lNeprnoguyeckon
cucTeMbl xummnyecknx anemeHtoB [1. V. Mengeneesa. Mepuogbl 1 rpynnbl. Puanyeckui
CMbICI MOPAAKOBOro HoOMepa, HOMepOoB Nepuoaa v rpynnbl dNemMeHTa.

CtpoeHune atomoB. CoctaB aToOMHbIX sigep. M3oTonbl. OnekTpoHbl. CTpoeHne
3NEKTPOHHbLIX 0605104eK aTOMOB nepBbIX 20 XMMNYECKNX anemeHToB lNepunogmyeckomn
cuctembl . . MeHgeneeBa. Xapakrepuctnka XMMMYECKOro afieMeHTa o ero
nonoxeHuto B MNepnognyeckon cucteme . . Mengeneena.

3aKOHOMepHOCTI/I M3MEHEHNA pagnyca atToMoOB XUMNYECKUX SJTIEMEHTOB,
MeTannmmnmyecknx n HemeTanInM4ecknx CBOMCTB No rpynnam m nepunogam.

3HaueHue lNeprnogmyeckoro 3akoHa u Nepnognyeckon CUCTEMbI XUMUYECKNX
3N1EMEHTOB 41151 pa3BuUTUS Haykn n npaktukn. [1. . MeHgenees — y4€HbIN U rpaXKaaHuH.

Xumunyeckasi cBsi3b. KoBaneHTHas (nonsipHas v HenonsipHasi) CBA3b.
OneKkTpooTPMUATENBHOCTL XMMUYECKUX NIEMEHTOB. VIOHHas CBSI3b.

CteneHb okncnenms. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. npOLl,eCCbI
OKMCMEHUS U BOCCTaHOBNEHUS. OKMCNUTENU U BOCCTAHOBUTENMN.

XMMMYECKNIN IKCNEPUMEHT:

n3yyeHme obpasLoB BELLECTB METANOB U HEMETannoB, B3aMMo4eNCcTBNe rmgpokcuaa
LUMHKa C pacTBOpaMu KACNOT U Lernoven, npoBeaeHne onbITOB, UNMOCTPUPYOLLNX
NPMMEpPbI OKUCAUTENBHO-BOCCTAHOBUTENbHbLIX peakumi (ropeHue, peakumnm
pasnoXeHUs, COeaNHEHUS).

MexnpeameTHble CBA3U

Peannzauua mexnpegMeTHbIX CBA3EM Mpy N3ydeHnn Xmumum B 8 Kracce
OCYLLIECTBNAETCA Yepe3 UCMOoNb30BaHME Kak OBLLMX eCTECTBEHHO-HAYYHbIX NMOHATUN,
TaK U MOHATUI, ABNSAIOLWNXCH CUCTEMHBLIMU A1151 OTAESbHbIX NPEeAMETOB eCTECTBEHHO-
Hay4YHOro LuKna.

Obwwue €CTeCTBEHHO-HAY4YHbI€ NMOHATUA: Hay‘-IHbIIZ (*)aKT, rmnoTtesa, Teopusd, 3akKoH,
aHalrnuns, CUHTES3, KJ'IaCCVICbVIKaLI,VIFI, nepnoanyHoCTb, HabntoaeHune, OKCNEepUMeEHT,
mMmogernimpoBaHune, uaMepeHne, Mmoaerb, ABJieHNE.



dusmka: maTepus, aToM, 3NEKTPOH, MPOTOH, HENTPOH, UOH, HYKNWA, N30TOMbI,
pPagnoaKkTMBHOCTb, MOSIEKYNa, 3NEKTPUYECKUIA 3apsaa, BELLECTBO, Teno, O0bEM,
arperaTtHOe COCTOSIHWE BELLECTBA, ra3, u3myeckme BennYmHbl, €OUHULbI U3MEPEHUS,
KOCMOC, nNnaHeTbl, 38€3abl, ConHue.

Buonorus: dotocuHTes, abixaHne, buocdepa.

["eorpacuma: atmocepa, rmgpocdepa, MMHeparnbl, ropHble NOpoabl, NonesHble
nckonaemble, TONMBO, BOOHbIE PECYPCHI.

9 KINACC
BelluecTBO U XMMHYecKas peakuus

Mepuogunyecknn 3akoH. lNepuognyeckasa cuctema xmumMmmyeckmx anemeHTos . U.
Mengeneea. CTpoeHne aToMoB. 3aKOHOMEPHOCTM B UBMEHEHUN CBOVCTB XMMUNYECKMX
3MIEMEHTOB NEePBbIX TPEX NEPMOaO0B, Kanusl, Kanbuus U X COeANHEHNN B COOTBETCTBUM
C MONOXEHMEM 3NEMEHTOB B [lepnoanyeckon cucteMe n CTpOEHMEM UX aTOMOB.

CTpoeHue BeLlecTBa: BUObl XUMUYECKOM CBSA3U. TuMbl KpUCTANNYECKUX PELLETOK,
3aBMCMMOCTb CBOMCTB BeLLEeCTBa OT TUNa KPUCTansiM4yeckon peLweTkn n snaa
XUMUNYECKON CBA3MN.

Knaccudukaumsa n HomeHknaTypa HeopraHM4eCcKnx BeLLecTB. XMMUYecKkne CBOMCTBa
BELLIECTB, OTHOCALUMXCS K PasnnYHbIM KnaccaMm HeopraHN4YeCckux coeguHeHnn,
reHeTnyeckas CBA3b HEOPraHNYeCKNX BELLECTB.

Knaccndukaumns XMMm4ecknx peakumii no pasnmyHbIM npuaHakam (No Y1cny u coctaBy
y4YacCTBYIOLLMX B peakLuun BeLLeCcTB, No TennoBoMy apdeKTy, Mo UBMEHEHNIO CTEMNEHEN
OKMCMEHUS XMMUYECKUX NIEMEHTOB, N0 06pPaTUMOCTH, MO y4acTUo KaTanusaTopa).
3K30- 1 3HAOTEPMUYECKME PeaKLMKN, TEPMOXUMUYECKME YPaBHEHUS.

[MoHATME O CKOPOCTM XMMUYECKOM peakuun. MNMoHsaTrne 06 o6paTUMbIX U HEOBPATUMbIX
XUMUYECKMX peakumsix. MoHATUE O FOMOreHHbIX 1 reTeporeHHbIX peakumsix. NMoHaTue o
kaTtanuse. [NoHATNE O XMMUYECKOM paBHOBecUU. PaKTopbl, BAUSOLLME HA CKOPOCTb
XUMUYECKOW peaKkLmm 1 NOSTIOXKEHNE XMMUYECKOrO paBHOBECUS.

OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE peaKLmMm, ANEKTPOHHbIA GanaHc OKUCIUTENBHO-
BOCCTaHOBUTENbHON peakumun. CocTaBreHne ypaBHEHUN OKUCIINTENbHO-
BOCCTaHOBUTESbHbLIX PeaKLMil C UCMONb30BaHMEM MeToAa SNEKTPOHHOro GanaHca.

Teopvm SJ'IeKTpOJ'IVITI/I‘-IeCKOIZ anccounauunn. 3]'IeKTpOJ'II/ITbI N HEJJIEKTPOJINTDI. KaTuoHblI,
aHnoHbl. MexaHn3m guccoumaummn BeLECTB C pa3nn4yHbiMn BugamMmmn XUMUYECKON CBA3MN.
CteneHb guccoumaunn. CunbHble u cnabbie ONEKTPOJINTDI.



Peakunn noHHoro obmeHa. Ycnosusi npoTekaHms peakunin MOHHOro obmeHa, nNonHbIe 1
COKpaLLEHHbIE NOHHble ypaBHEHUS peakumin. CBOMCTBA KUCIOT, OCHOBaAHUW 1 CONen B

cBeTe npeacTaBneHnin 06 anNekTponMTUYecKon auccoumaummn. KayecteseHHble peakumm
Ha MOHbI. [NoHATME O rMaponnae conen.

XMMMNYECKNIN IKCNEPUMEHT:

O3HaKOMJIEHME C MOAESNIAMU KPUCTaNIMYECKNX PELLETOK HEOPraHNYECKNX BELLECTB —
MeTasnsioB U HemeTanmnoB (rpaduTta 1 anmMasa), CNoXHbIX BELLECTB (xfiopuaa HaTpus),
nccnegoBaHMe 3aBUCMMOCTUM CKOPOCTU XMMMYECKOW peakumnmn oT BO3OENCTBUSA
pasnnyHbIX aKkTopoB, UCCrea0OBaHNE ANEKTPONPOBOLHOCTN PacTBOPOB BELLECTB,
npouecca gnccounarmm KUCNoT, WenoYven n conen (BO3MOXKHO MCMNONb3oBaHNe BUOEO
MaTepuarnosB), NPoOBEAEHNE ONbITOB, UNTKOCTPUPYIOLLMX NPU3HAKN NPOTEKAHUSA peakumi
NMoHHoro odbmeHa (obpasoBaHue ocafka, BblaeneHune rasa, obpasoBaHve Boabl),
OMbITOB, UNMIOCTPUPYHOLLMX NPUMEPLI OKUCITUTENBHO-BOCCTAHOBUTESBbHBIX peakumit
(ropeHue, peakumm pasnoxeHusi, CoegMHEHNsT), pacno3HaBaHNEe HEOPraHNYECKMX
BELLIECTB C MOMOLLbI0 KQYECTBEHHbIX PeaKLMA Ha NOHBI, PeLLEHNEe SKCNepUMEHTarnbHbIX
3agau.

HemeTannbl U ux coeanHeHus

O6waga xapakrepucTuka ranoreHoB. OCOBeHHOCTU CTPOEHUS aTOMOB, XapaKkTepHble
cTteneHn okncreHns. CTpoeHne n uanyeckne cBOMCTBa NPOCTbIX BELLECTB —
ranoreHoB. XMMn4yeckme CBOMCTBA Ha NpumMmepe xnopa (B3anmMoaencTeme ¢ Mmetannamm,
HemeTannamu, weno4vamu). Xnoposogopon. ConsHasa kucnota, XuMmyeckme CBOMCTBA,
nonyyeHue, npumeHeHue. [lencteme xmopa n xyiopoBOAOPOAa Ha OpraHn3M YeroBekKa.
BaxHenLwme xnopuabl U UX HAXoX4eHue B npupoae.

O6wasa xapakrepuctuka anemeHToB VIA-rpynnbl. OcobeHHOCTN CTPOEeHUs1 aTOMOB,
XapakTepHble cTeneHn okmcrneHmsi. CTpoeHne n pmsnyeckne cBOMCTBa NPOCTbIX
BELLIECTB — KMCNopoaa u cepbl. ANNoTponHbie MognduKaLmMm KUCIopoaa u cepbl.
Xummnyeckme ceoncTea cepbl. CepoBoaopoa, CTpoeHue, hunsnyeckne n xummyeckme
ceoncTBa. Okcuabl cepbl Kak NpeacTaBUTENM KUCOTHbLIX okcnaoB. CepHas KMCnoTa,
du13nyeckme n XuMmn4eckmne ceorcTea (obLUme Kak NnpeacTtaBuTens Knacca KACMoT m
cneumdguyeckmne). XuMmmyeckme peakumm, nexaiime B OCHOBE NPOMbILLSIEHHOrO cnocoba
Nnosly4eHusi CepHON KUCnoTbl. lNpumeHeHne cepHomr KUCNoTbl. Conm CEPHON KUCNOTHI,
KayeCTBEHHas peakuus Ha cyrnbdaT-noH. HaxoxgeHue cepbl U e€ coeguHeHnn B
npupoge. XuMmnyeckoe 3arpsisHeHne oKpyxarollen cpebl COeaUHEHNSAMN CePbI
(KMCnoTHbIE OOXAWN, 3arpsA3HEHNE BO3dyXa U BOAOEMOB), CNOCObbI ero
npegoTBpaLLeHUS.

O6wasn xapaktepucTtuka anemeHToB VA-rpynnbl. OcCoOBeHHOCTM CTPOEHMS aTOMOB,
XapaKkTepHble CTeNeHn oknucneHusi. A3oT, pacnpocTpaHeHne B npupoae, uandeckue un
XMMun4yeckme ceorctea. KpyroBopoT a3oTa B npupoge. AMMuak, ero usndeckmne u
XMMUYECKME CBONCTBA, NonyyeHne n npumeHeHne. Conn ammoHus, ux onsndeckme u
XMMUYECKME CBONCTBA, NpuMeHeHne. KayecTBeHHast peakuns Ha MOHbl aMMOHUS.
A30THas KucnoTa, eé nosiyyeHme, pmusndeckne n xmmmyeckme cBoncTea (obme kak
npeacTaBUTENS Kriacca KUCNOT U cneuundundeckue). icnonb3oBaHne HATPATOB U CONen



aMMOHUSA B Ka4eCTBE MUHepParnbHbIX YA0OpeHnn. Xnummyeckoe 3arpsi3HeHne
OoKpyXatoLen cpefbl CoOeguHeHUSMN a3oTa (KUCIOTHbIE A0XAMW, 3arpsi3HeHE BO3ayxa,
no4Bbl M BogoémoB). Poccop, annoTponHble mogmdmrkaumm gpocdopa, hmsndeckmne n
xnummyeckme conctea. Okena pocgopa (V) u docopHasa kncnota, pusndeckune u
XUMUYECKNe CBOUCTBA, Nony4deHune. Micnonb3oBaHne pocdaTtoB B KavecTse
MUHeparbHbIX yooOpeHui.

Obwasn xapakrepuctuka anemeHtoB IVA-rpynnbl. OCO6eHHOCTM CTPOEHMSA aTOMOB,
XapaKTepHble CTeNeHN OKUCNEHNS. Yrnepoa, anfnoTponHblie Moandukaumu,
pacrnpocTpaHeHue B Npupoae, pusndeckne n xmmmyeckme csonctea. Agcopbuums.
KpyrosopoT yrnepoaa B npupoge. Okcuabl yrrepoaa, ux omsndeckne n xmmmyeckme
CBOMCTBA, OENCTBME Ha XMBble OPraHMU3Mbl, MONyYeHUe U NpMMeHeHne. JKorormyeckme
npobnemsl, cBa3aHHbIe ¢ okengom yrnepoga (1V), runortesa rnobanbHOro NoTenneHns
KnumaTta, NapHUKOBbIM 3dddeKT. YronbHasa KUCnoTa u eé conu, nx omsndeckme u
XUMUYECKNE CBOUCTBA, NOsfydeHne 1 npumeHeHne. KayecTBeHHasa peakuus Ha
KapboHaT-noHbI. Vicnonb3oBaHue kapboHaToB B ObITY, MeanuuHe, NMPOMBbILLNIEHHOCTU U
CenbCKOM XO3SINCTBE.

lMepBoOHa4anbHble NOHATUS 06 OpraHNYEeCcKUX BELLLECTBAX Kak O COEANHEHUAX yrrepoaa
(MeTaH, aTaH, 3TWUNeH, aueTuUneH, aTaHos, MUUEepUH, YKkCycHasa kucrnorta). [NpupoaHble
MCTOYHUKKN YrNeBogopoaoB (Yrofb, NpUpoaHbIv ras, HeTb), NPOAYKTbI NX nepepaboTkm
(6€eH3MH), nx ponb B ObITY 1 NPOMbILLIIEHHOCTU. [TOHATUE O BMONOrMYECKN BaXKHbIX
BELLleCTBaX: Xupax, 6enkax, yrnesogax — u Ux ponu B Xn3Hu yenoseka. MatepuanbHoe
€ANHCTBO OpraHNYecKUx U HEOPraHNYEeCKUX COEQMHEHUN.

KpemHuin, ero gomsndeckme n xXmmmyeckme CBOUCTBA, NoslydyeHne 1 NpuMeHeHue.
CoenunHeHna kpemHus B npupoge. Obwme npeacrasneHnsa o6 okcuae kpemuus (1V) n
KpeMHuneBou kucnote. Cunukatbl, UX UCNONb30BaHMe B ObITY, B MPOMbILLIIEHHOCTH.
BaxxHenwmne ctpontenbHble MaTepuarnbl: KepaMuka, CTEKNO, LLEMEHT, 6ETOH,
xene3obeToH. NMNpobnembl 6€30nacHOro NCNonb30BaHUS CTPOUTENBbHBLIX MaTepMarnos B
NOBCEOHEBHOMN XU3HW.

XMMMYECKNIN IKCNEPUMEHT:

n3yyeHne obpasyoB HEOPraHMYECKMX BELLLECTB, CBOMCTB CONAHOWN KACMOThI,
NpoBefeHMEe KaYyeCTBEHHbIX PeaKLNn Ha XNOpPUL-MoHbI U HABNIAEHNE NPU3HAKOB NX
NpoTeKaHns, onbITbl, OTpaxatroLme pmnsndeckne n XMMn4eckme CBOMCTBA rasioreHoB 1
NX coeanHeHn (BO3MOXHO UCNOSb30BaHMe BuaeomMmaTepuarnos), O3HaKOMIEHME C
obpasuamu xnopuaos (ranoreHMaoB), 03HakoMreHne ¢ obpasuamm cepbl U eé
COeauHEeHMsMN (BO3MOXKHO MCMONb30BaHMe BugeomaTepuarnos), HabngeHve
npouecca obyrnuBaHus caxapa nog 4eNCTBUEM KOHLLEHTPUPOBAHHOW CEPHOW KUCIOThI,
N3y4eHne XMMNYECKNX CBONCTB pa3baBneHHOW CepPHON KNCIOTbI, NpoBeaeHne
Ka4yeCTBEHHOWN peakumu Ha cynbdaT-uoH 1 HabnaeHne npusHaka eé NpoTekaHus,
O3HaKoMIneHue ¢ (pnsnyecknmMmm CBOMCTBaMK a3oTta, gocdopa 1 x CoeguHeHUN
(BO3MOXXHO MCNONb30BaHWe BugeomaTepuranos), obpasuamm a3oTHbIX 1 POCHOPHbIX
yaobpeHuin, nonyvyexHme, cobupaHmne, pacno3HaBaHue 1 n3yvyeHme CBOMCTB aMMuaka,
npoBefeHne KayeCTBEHHbIX Peakunin Ha MOH aMMOHUS U pocdaT-UoH U U3yveHne
NPU3HAKOB NX NPOTEKaHNA, B3aMMO4ENCTBME KOHLUEHTPUPOBAHHOW a30THOW KUCNOThI C



Meabto (BO3MOXHO MCMOMb30BaHWe BUaeoMaTepuarnoB), UsydyeHme Mmogenen
KpUcTannuyecknx pelweTok anmMasa, rpagura, ynnepeHa, 03HakoMneHne ¢
npoLeccom aacopbumm pacTBOPEHHbIX BELLECTB akTUBMPOBAHHbLIM YIIIEM U
YyCTPOWCTBOM NpOTMBOrasa, nonyyeHne, cobupanune, pacnosHaBaHue n nsydeHve
CBOWCTB YINEKNCOro rasa, NpoBeAeHNe KauyeCTBEHHbIX peakLmi Ha kapboHat n
CUNUKaT-NOHbI N N3y4eHne NPU3HaKoB UX MPOTEKaHNA, O3HAKOMITEHME C NPOAyKUnen
CUMMKaTHOW NPOMBILLSIEHHOCTU, PELLeHne aKCnepuMeHTarbHbIX 3a4a4 rno Teme
«BaxHenwme HemeTannbl N UX COeAUHEHNSA.

MeTannbl nu nx coeguHeHUA

O6Lan xapakTepncTuka XMMMYeCKUX 3N1IeMEHTOB — MeTarfioB Ha OCHOBaHUN NX
nonoxeHua B Neprnogndeckon cucteme xmummudeckux anemenTos . . MeHaeneesa u
CcTpoeHunsa atomoB. CTpoeHue meTannos. MeTannuyeckasa cBaA3b N MeTannnyeckas
KpucTannuyeckas pelléTka. QNeKTPOXMMUYECKUI PSa HANpPsSXKeHN MeTansos.
dunsnyeckmne n xummnyeckmne ceorctea metannos. O6Lme cnocobbl NoNyyYeHus
MeTansos. [ToHATHEe 0 KOPPO3MK MeTarnoB, OCHOBHbIE CMOCOOLI 3aWUTbl UX OT
koppo3uun. Cnnaebl (CTarnb, YyryH, gropantoMnuHnin, 6poHsa) n ux npuMeHeHue B bbITy n
NPOMBILLIEHHOCTW.

LLleno4vHble MeTannbl: NonoXxeHue B [epnoanyeckon cucteMe XMMmMYeCKUX 3f1IeMEHTOB
O. . Mengeneea, CTpOeHME X aTOMOB, HaxoXxaeHue B npupoae. dusnyeckme n
XUMUYECKME CBONCTBA (Ha NpumMmepe HaTpus 1 kanus). Okcuabl U rMAPOKCUabl HATPUA n
kanus. NpumMeHeHne WenoYHbIX MeTansioB 1 X COeANHEHNN.

LLleno4Ho3eMenbHble MeTansbl MarHUM 1 Kanbuui: nonoxexHune B lNeprnognyeckon
cucteme xummnyecknx anemeHtoB [. 1. MeHgeneeBa, ctpoeHne nx atToMoB,
HaxoxgeHue B npupoae. Prusmyeckme n XMMmn4eckne CBOMCTBA MarH1si U Kanbums.
BaxHenwume coeanHeHnsa kanbumus (okcua, rmapokcua, conn). XKECTKoCTb BoAbl U
Crnocobbl e€ yCTpaHeHus.

AnoMUHUIA: nonoxeHue B [Nepnoanyeckon cucteme XmumMmnieckmx anemeHTos 1. U.
MeHpgeneeBa, CTpoeHne aToma, HaxoxaeHue B npupoge. Pnusmyeckne n xsummyeckme
CBOMCTBA antoMuHUsA. AMG)OTEpPHbIE CBOMCTBA OKCMAaa U rmapoKkcuaa antoMUHKS.

>Keneso: nonoxeHue B [leprnognyeckon cucteme xmummyeckmx anementos [i. U.
MeHgeneeBa, CTpoeHne aTtomMa, HaxoxaeHue B npupoae. dusnyeckne n xmmmyeckme
cBoncTBa xenesa. Okevabl, rmgpokemabl u conm xenesa (Il) nxxenesa (Ill), ux cocras,
CBOMCTBA W1 NOJSlyYyeHme.

XnmMmunueckmnmn JAKCNepUuMeHT:

O3HakomreHue ¢ obpasLamm MeTanmoB 1 CNNaBoB, X (PU3NYECKMMIN CBOMCTBAMU,
N3yyeHne pesynbTaToB KOPPO3UM MEeTannoB (BO3MOXHO MCMONb30BaHMe
BMaeomaTepunanoB), o0CO6eHHOCTEN B3aUMOAENCTBMS OKCMAA KanbLUsA N HATPUS C
BOOOM (BO3MOXHO UCMOb30BaHMe BUaeomMaTepmarnos), uccnegoBaHve CBOMCTB
XECTKOWM BOAbl, NpoLecca ropeHuns xernesa B kucnopoge (BO3MOXHO UCNONb30BaHUe
BMAeoMaTepmnanoB), NPU3HAKOB NPOTEKaHMSA Ka4eCTBEHHbIX peakUunii Ha UOHbI: MarHus,



Kanbuus, antoMuHus, umHka, xenesa (1) n xenesa (Ill), megu (Il), HabnogeHve un
onucaHue NpoLeccoB OKpaLUMBaHUA NaMEeHN NOHAMUM HATPUSA, Kanus 1 Kanbumns
(BO3MOXHO MCronb3oBaHWe BuaeomaTepumaros), uccrefoBaHne aMOTEPHbIX CBOMCTB
rMapokcmaa anioMUHUS U MTMOPOKCUAA LMHKA, peLleHne aKkcnepuMeHTanbHbIX 3agady no
Teme «BaxHenLume meTtannbl U UX COeQUHEHUNA.

Xumusa v okpyxaroLiasa cpena

BewectBa n MaTtepumarsibl B noBcegHEBHOW XM3HWU YeroBeka. be3sonacHoe
ncrosnb3oBaHne BeleCcTB N XUMNYECKNX peaKLl,I/IIZ B 6bITy. I'IepBaﬂ NMOMOLLb rNpn
XUMUYECKUNX OXKOrax N OoTpaBJiEHUAX.

Xnmumyeckoe 3arpsa3HeHne oKkpyxatoLlen cpeabl (npegenbHasa gonyctumas
KOHUEeHTpaums Bewects, ganee — MNAK). Ponb xumMun B peLLueHnmn 3Konormyeckmnx
npobnem.

XMMMYECKNIN IKCNEPUMEHT:

n3yyeHne obpasuoB Matepuanos (CTEKNOo, crnaBbl METaNoB, NOSIMMEPHbIE
mMaTepuansi).

Mexn peamMeTHbIe CBA3N

Peanusauusa mexnpegMeTHbIX CBA3EN Npu N3ydeHnn xmmum B 9 Kracce
OCYyLLEeCTBNAETCS Yepes UCMNOoNb30BaHNE Kak OBLLNX eCTECTBEHHO-HAYYHbIX MOHATUN,
TaK 1 MOHATUM, ABMASOLWMXCS CUCTEMHBIMU AN OTAENbHbBIX NPeaMeTOB eCTECTBEHHO-
Hay4HOro umKna.

OO6Lne ecTeCTBEHHO-HAY4YHbIE MOHATUSNA: HAaY4YHbI GaKT, rMnoTesa, 3akoH, Teopus,
aHanus, cuHTes, knaccudmrkauus, NepuoaNYHOCTb, HabnaeHe, SKCNEPUMEHT,
MOOEeNnMpPoBaHne, sMepeHne, Moaernb, ABMeHne, NapHNKOBbIA 3dEKT, TEXHOMOrs,
maTepuarnsl.

duaunka: maTepus, atoM, 3NEKTPOH, NPOTOH, HEMTPOH, MOH, HYKNUA, N30TOMbI,
pagnoaKkTUBHOCTb, MOSEKYa, aNeKTPU4eCcKnii 3apsan, NPOBOAHWMKM, NOMYNPOBOLHUKN,
AN3NEKTPUKN, POTOSNEMEHT, BELLECTBO, TENO, OOBbEM, arperaTHoe COCTOsIHME
BELLIECTBA, ra3, pacTBop, pacTBOPMMOCTb, KpUCTannmyeckasi peléTka, cnnasbl,
dur3nyeckme BeNnYnHbI, eaUHULIbI U3MEPEHUS, KOCMUYECKOE NPOCTPAHCTBO, NNaHeThl,
3Bé3abl, ConHue.

Buonorus: doTocuHTes, AblXxaHue, Guocdepa, akocuctTema, MMHeparnbHble YA406peHus,
MUKPO3MNEMEHTbI, MAKPO3rIEMEHTbI, MUTaTElNbHbIE BELLLECTBA.

eorpadousa: atmocdepa, rmapocdepa, MUHeparnbl, FopHble NOPOAbI, NONe3HbIe
“ckonaemble, TONNNBO, BOAHbIE PECYPChbl.

MMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI MO XUMUU HA
YPOBHE OCHOBHOI'O OBLLEINO OBPA3OBAHUA



JINYHOCTHBLIE PE3YJIbTATDI

JInYyHOCTHBIE pe3ynbTaTbl OCBOEHMS MPOrpaMMbl OCHOBHOMO 06LLiero obpasoBaHus
AocTuratoTcs B Xoe 06y4eHUss XMMuKn B eaUHCTBE y4ebHON 1 BocnUTaTeNbHOM
AEeATENbHOCTU B COOTBETCTBUU C TPAANLMOHHBIMU POCCUACKMMU COLIMOKYITbTYPHBLIMU U
[YXOBHO-HPaBCTBEHHbIMW LIEHHOCTAMMU, NMPUHATLIMU B 0OLLECTBE NpaBunaMm u1
HOpMaMW NOBEAEHNsI U CNOCOBCTBYIOT NpoLeccamM CamMono3HaHUS, CaMOpPa3BUTUS U
coumanusaumm obyyaroLLMXCs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXakT FTOTOBHOCTb o6yl-|a+ou.w|xc;| pyKkoBOACTBOBATbCA
CUCTEMOWN NO3UTMBHbBIX LLEHHOCTHbIX OpI/IeHTaLI,I/II7I N paclimpeHune onbita AeATeSIbHOCTU
Ha €€ OCHOBE, B TOM YUCIE B 4YacTu:

1) naTpMOTHUYECKOro BOCNUTAHUS:

LEHHOCTHOIO OTHOLLEHNSA K OTEYECTBEHHOMY KYIIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
Hacrneauvo, NOHMMaHUS 3Ha4YEeHUS XMMNYECKOM HaYKN B XXU3HN COBPEMEHHOIO
obuecTBa, cnocobHOCTM BNageTb 4OCTOBEPHOW MHGOPMaLMen 0 NnepeaoBbIX
AOCTUXKEHUAX N OTKPbITUSX MUPOBOM M OTEYECTBEHHON XMMWUN, 3aUHTEPECOBAHHOCTM B
Hay4HbIX 3HaHMsIX 06 yCcTponcTBe Mmpa n obLLEeCcTBa;

2) rpakaaHCKoro BOCNUTaHUA:

npeacTtaBneHnst 0 coumnanbHbIX HOpMax 1 NpaBunax MeXNUYHOCTHbLIX OTHOLLIEHU B
KONNeKkTnee, KOMMYHUKaTUBHOW KOMMNETEHTHOCTM B OOLLECTBEHHO MONEe3HON, y4ebHo-
nccnenoBaTenbCKOM, TBOPYECKONM M APYrMX Buaax AesTenbHOCTU, TOTOBHOCTYU K
pa3HOOOpa3HON COBMECTHOW AEATENBHOCTU MPU BbINOMHEHUN YYEBHbIX,
no3HaBaTesbHbIX 3a4a4, BbIMOTHEHUM XUMUYECKNX SKCMEPUMEHTOB, CO34aHMN YY4EOHbIX
NPOEKTOB, CTPEMIIEHMS K B3aMMOMOHMMAaHMIO 1 B3aMMOMOMOLLM B NPOLIecce 3TOM
y4yebHON OesaTenbHOCTN, FTOTOBHOCTM OLIEHMBaATb CBOE NOBeaeHNe N MOCTYMNKN CBOUX
TOBapWULLIEN C NMO3MLIMN HPABCTBEHHbIX 1 MPABOBbIX HOPM C Y4ETOM OCO3HaAHUS
NnocneacTBui NOCTYMKOB;

3) LeHHOCTU Hay4YHOro NO3HAHUA:

MUPOBO33PEHYECKNE NPEACTaBINEHUS O BELLECTBE U XMMUYECKOW peakLuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKN U COCTABMSIOLLNE OCHOBY
AN MOHUMAaHMWS CYLLHOCTU Hay4YHOW KapTWHbI MUpa, NpeAcTaBreHns 06 OCHOBHbIX
3aKOHOMEPHOCTSAX Pa3BUTUS NPUPOAbI, B3aMMOCBS3SIX YeNnoBeka ¢ NpMpoaHOIN Cpeaon,
O PO XMMUW B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTesibHble MOTMBbI, HarnpaBfeHHbIe Ha NOTyYeHME HOBbIX 3HAHWU MO XUMUU,
HeobxoaumMble Ans 06bsAcCHEHNA HabnagaeMblX NPOLECCOB N SABMEHUN,
no3HaBaTesibHON, MHPOPMALMOHHOM N YUTaTENbCKOWN KyrbTypbl, B TOM YUCIE HABbIKOB
CaMOCTOATENBbHOM PaboTbl C y4eOHbIMM TEKCTaMKM, CIPaBOYHOM NUTEPaTYPON,
AOCTYMHBbIMU TEXHUYECKMMU CpeacTBaMU MHPOPMALMOHHBIX TEXHOMOMN;



NHTEpeC K 0By4eHMIO 1 NO3HaHMIO, NIOBO3HATENBHOCTL, FOTOBHOCTb M CMOCOBHOCTDL K
camoobpa3oBaHuUIO, NPOEKTHOM U UCCefoBaTENbCKOM AEATENbHOCTU, K OCO3HAHHOMY
BbIOOPY HanpaBneHHOCTU N YPOBHA 00y4eHMs B fanbHENLLEM;

4) choopMupoBaHUs KynbTypbl 340POBbS:

OCO3HaHWe LEeHHOCTU XXM3HWN, OTBETCTBEHHOIO OTHOLLEHMS! K CBOEMY 30POBbI0,
YCTaHOBKM Ha 340POBbI 06pas 13HU, 0CO3HAHME MNOCNeACTBUI U HeNpuaTME BpeaHbIX
npuBbIYek (ynoTpebrieHnss ankoronsi, HAPKOTMKOB, KypeHusl), Heob6XoaAMMOCTH
cobntoaeHus npaesun 6esonacHocTy Npy 06paLLeHn ¢ XUMUYECKMMM BELLLECTBaMU B
ObITY U peanbHON XNU3HW;

5) TpyAOBOro BOCNUTaHUA:

NHTEepeC K NpakTUYeCcKoMy U3y4eHUo Npodeccuin n Tpyaa pasnnyHoro poaa, yBaxeHue
K Tpyay v pesynbtatam TpyaoBOW AEATENBbHOCTU, B TOM YUCIE HA OCHOBE NMPUMEHEHUS
npeaMeTHbIX 3HaHUI MO XMMUW, OCO3HaHHbIN BbIOOP MHANBUAOYANBHOW TPaekTopun
NpogormKeHNs obpasoBaHUs C Y4ETOM JIMHHOCTHbLIX MHTEPECOB U CNOCOBHOCTU K XMMUU,
00LLeCTBEHHbIX MHTEPECOB U NOTpebHOCTEN, yCnewHon NpodeccuoHansHom
AEATENbHOCTU N pasBUTUA HEOBXOANUMbIX YMEHUIN, TOTOBHOCTb aganTUpoBaTbCA B
npodeccnoHanbHON cpeae;

6) 3KONOrM4YecKoro BOCNUTaHuA:

3KOMornyecku LenecoobpasHoe OTHOLUEHME K NPUPOAE Kak MCTOYHUKY KU3HWN Ha
3emne, ocHOBe eé CyLecTBOBaHMS, MOHUMaHWe LeHHOCTM 340POBOro 1 6e3onacHoro
o6pasa M3HN, OTBETCTBEHHOE OTHOLLEHME K COBCTBEHHOMY (DM3MYECKOMY U
NCUXMYECKOMY 340POBbI0, OCO3HAHNE LleHHOCTN cobntoaeHns npasun 6e3onacHoro
noBeaeHust Npu paboTe Cc BELLLECTBAMW, a TAKKE B CUTyaUMUsIX, YrPOXaloLLMX 300POBbHO
N YKU3HU NoOen;

CNOCOBHOCTM NPUMEHSTL 3HaHWS, NoSTydaeMble NPU U3yHEeHUU XUMUK, ONsi peLleHns
3ajad, CBA3aHHbIX C OKpY)XatoLLle MpUpOaHON Cpeaon, Ans NOBbILEHUS YPOBHS
3KONOrMYeCKoM KynbTypbl, 0CO3HaHUS rMobanbHOro xapakrepa 3KoNorMyeckmx npodnem
N NyTen UX pelleHnst nocpeacTBOM METOLAOB XMMMUU, 3KONOMMYECKOro MblLUNEHUS,
YMEHUsI PyKOBOACTBOBATLCS UM B NMO3HABaTENbHON, KOMMYHUKATUBHOW U coLManbHON
NpaKTuKe.

METAMNPEOMETHbIE PE3YJIbTATbI

B coctaBe meTanpegMeTHbIX pe3ynbTaToB BblAENAT 3HaYUMble AN opMUpoBaHNA
MUPOBO33pEHNA ObLLIEHaYYHbIE NOHATUSA (3aKOH, TEOPUS, NPUHLMI, rMnoTesa, (hakT,
cucTema, Npouecc, aKCNepuMeHT 1 apyroe.), KOTopble NCNONb3YITCA B €CTECTBEHHO-
Hay4HbIX y4ebHbIX NpeaMeTax 1 No3BOMST HA OCHOBE 3HAHWI U3 3TUX NPEaMETOB
dopmupoBaTb NpeacTaBreHne o LenocTHOM Hay4YHOW KapTuHe Mupa, v
yHuBepcarbHble y4ebHble AencTBus (No3HaBaTeNlbHble, KOMMYHUKATUBHbIE,
perynaTueBHble), KOTopble obecnevnBaloT OpMUPOBaHME FOTOBHOCTH K
CaMOCTOATENBHOMY NMIAHNPOBAHMIO U OCYLLLECTBNEHNIO Y4EOHOM AEATENBHOCTMW.



MNo3HaBaTenbHble yHUBepcarnbHbie y4ebHble AeCTBUA
BasoBble nornyeckue aencTeuA:

YMEHUSI UCNOSb30BaTh NPUEMbI JTOTMYECKOTO MbILLMIEHNS NPU OCBOEHUM 3HAHWIA:
pacKpbIBaTb CMbICI XMMUYECKUX MOHATUN (BbIAENSATb MX XapakTepHbIe NPU3HaKu,
yCcTaHaBnMBaTb B3aMMOCBS3b C APYrMMU MOHATUSIMM), UCMOMNb30BaTb NOHATUSA AN
00BbSACHEHUS OTAENbHbLIX (AKTOB U IBNEHUIA, BbIOMpaTb OCHOBAHUS U KpUTEpUX Ans
KnaccuduKaLmm XMMUYECKNX BELLLECTB M XMMUYECKNX peaKkLmii, ycTaHaBnmMBaThb
NPUYMHHO-CNEACTBEHHbIE CBSA3M MeXOy 0ObeKTaMn N3y4eHUs, CTPOUTb NOrMYeckme
paccyxaeHust (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanoruun), Aenatb BbIBOAbI U
3aKITI0YEHNS;

yMeHWe NPUMEHSNTb B NpoLecce NO3HaHUS NOHATUSA (NPeAMETHbIe U MeTanpeaMeTHbIE),
CMMBONMYECKUNE (3HAKOBbIE) MOAENN, UCMOSb3yEMbIE B XMMUK, Mpeobpa3oBbiBaThb
LLUIMPOKO NPUMEHSIEMbIE B XMUMUN MOAENbHbIE NPEACTABNEHUS — XMMUYECKUIA 3HAK
(cMMBON anemMeHTa), Xummnyeckas opmyna 1 ypaBHeHNE XMMUYECKOWN peakLummn — npu
pelleHnn y4ebHo-No3HaBaTeNbHbIX 3a4a4, C Y4ETOM 3TUX MOAENbHbIX NpeacTaBeHni
BbISIBNSATb M XapakTepu3oBaTh CYLLECTBEHHbIE NPU3HAKN N3yYaeMbiX OO HEKTOB —
XMMUYECKUX BELLLECTB U XMMUYECKUX peakLnii, BbISIBNSATb 00LLME 3aKOHOMEPHOCTMH,
NPUYMHHO-CNEACTBEHHbIE CBSA3M U MPOTMBOPEYMS B U3y4aeMbliX NpoLeccax 1 siBNEHUsIX.

BasoBble uccnegoBaTenbcKkue AeNCTBUSA:

YMEHWe MCnorb3oBaTh NOCTABMNEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HaHUS, a
Takke B KA4eCTBE OCHOBbI A1 (HOPMUPOBAHMS TMNOTE3bl NO NPOBEPKE NPaBUbHOCTU
BbICKa3bIBAEMbIX CY>XOEHUI;

nprmobpeTeHMe onbiTa MO NIAaHNPOBAHMID, OPraHM3aunn 1 NPOBEAEHUIO YYEHNYECKNX
SKCMEPUMEHTOB, yMeHNe HabngaTb 3a X040M NpoLecca, CaMOCTOATENbHO
NpPOrHo3mpoBaTh ero pesynbTaTt, hopmynmpoBaTb 0606LLEHMS 1 BbIBOAbI NO
pesynbTatam NpoBeAEHHOrO ONbITa, UCCNEAOBaHUSA, COCTaBMATbL OTYET O NPOAENaHHOM
paborTe.

Pa6oTa ¢ nicgopmaumen:

yMeHue BbIOMpaTb, aHannanpoBaTb U UHTEPNPETUPOBATbL MHPOPMALINIO Pa3NNYHbIX
BMAOB 1 OOPM NpeAcTaBneHuns:, NoslydaemMyto U3 pasHblX UICTOYHUKOB (Hay4HO-
nonynsipHasi nuTepaTypa XMMUYEeCKOro Coaep>KaHus, cCnpaBoYvHble Nocobusi, pecypcbl
NHTepHeTa), KpUTUYECKM OLeHUBaTb NPOTUBOPEYMBYIO N HELOCTOBEPHYHO
NHGOPMaLNIO;

yMEHWe NPUMEHSTb pas3fnnyHble MeTOAbl U 3anpochkl Npu Nnoucke 1 oTéope MHopmaLmm
N COOTBETCTBYHOLUMX AaHHbIX, HEOGXOAUMbIX ANS BbINOMHEHMS y4eOHbIX 1
no3HaBaTenbHbIX 3aga4 onpeaenéHHoro Tuna, npuobpeTeHne onbiTa B o6nacTu
MCMNONb30BaHUSA MHPOPMALIMOHHO-KOMMYHUKATUBHbBIX TEXHOMOINIA, OBNaaeHne
KynbTYpOW akTUBHOIO UCMONb30BaHUS Pa3fMYHbIX MOMCKOBbIX CUCTEM, CAMOCTOSITENBHO
BblGMpaTb onTUMarnbHyto opMy npeacTaBneHns MHPoOpMaLMmn 1 UNNCTPUpoBaThb



pellaemMble 3a4a4n HECIOXHBIMU cXemamu, guarpaMmMmamu, apyrumu popmamm
rpadomkm 1 X KOMOMHALMAMU;

yMEHMe NCNonb30oBaTh M aHaNM3npoBaTb B npoLecce y4ebHOM 1 nccneaoBaTenbCKom
AeATEeNbHOCTM MHAOPMALMIO O BIIUSHUN NPOMBILLIIEHHOCTU, CENbCKOro X0351MCTBa U
TpaHcnopTa Ha COCTOSIHME OKpYXXatoLlen NpUpoaHON cpeabl.

KOMMyHMKaTMBHbIe YHUBepcarsibHble y466Hble AEeUCTBUA:

yMeHUs 3agaBaTtb BONPOCHI (B xo4e Auanora u (unu) gUCKyccumn) no CyLiecTy
ob6cyxgaemor TeMbl, GopMynMpoBaTh CBOW NPEeaSIOKEHNST OTHOCUTENBbHO BbIMNOMHEHNS
NpeanoXXeHHON 3aJauu;

YMEHNA NPeAcTaBnATb NOyYeHHbIe pe3yrbTaTbl NO3HaBaTENbHOW AEATENBHOCTY B
YCTHbIX N MUCbMEHHbIX TEKCTaXx; AeNnaTb Npe3eHTauunto pedynbTaToB BbINONIHEHNS
XMMUYECKOro aKcnepmumeHTa (nabopaTopHoro onbiTa, nabopaTtopHon paboTbl No
nccrnefoBaHUO CBOWCTB BeLLECTB, y4ebHOoro npoekra);

yMeHusi y4ebHOro coTpygHmMyYecTBa Co CBEPCTHUKAMM B COBMECTHOW NO3HABATENbHOWN U
nccrnenoBaTesibCKON AeATENbHOCTM NPU peLLEHNN BO3HMKAOLWMX Npobnem Ha ocHoBe
y4y€Ta obLMX MHTEPEeCOB U cornacoBaHns nNo3vunn (obecyxaeHnsi, obMeH MHeHUSAMN,
«MO3roBbI€ LUTYPMbI», KOOPAMHALNA COBMECTHbIX AENCTBUI, ONpeaenieHne KpuTepmes
Mo oueHKe KadecTBa BbIMONIHEHHOW paboTbl 1 apyrue).

PerynaTuBHble yHuBepcanbHble y4eOHble 4eACTBUS:

YMEHME CaMOCTOATENbHO ONpeaensTb Lenu AeaTeNbHOCTM, NNaHnpoBaTb,
OCYLLECTBNATb, KOHTPONMPOBAaTb N NPU HEOBXOAMMOCTM KOPPEKTMPOBATL CBOKD
AeATeNbHOCTb, BblibupaTh Hanbonee apekTMBHbLIE CNOCOOLI peLleHns y4ebHbIX K
no3HaBaTesbHbIX 3a4a4, CaMOCTOSATENbHO COCTaBMNATb UM KOPPEKTMPOBATb
NpeanoXeHHbIN anropuTM 4eUCTBUM MPU BbINOSTHEHUM 3a4aHUN C YH4ETOM MOSyYeHuUs
HOBbIX 3HaHUKM 06 n3yyaeMbix 06BbEKTaX — BELLECTBAX M peakumsax, oLeHMBaTb
COOTBETCTBME NOJSTYYEHHOrO pe3yrnbTaTa 3asiBlIeHHON Lenu, yMeHne Ucrnonb30Bath U
aHanuanpoBaTb KOHTEKCTbI, Mpeaniaraemble B yCNOBUN 3a4aHUN.

NMPEOMETHbIE PE3YJIbTATbI

B coctaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUIO 0653aTeNbHOro coaepKaHus,
YCTaHOBIIEHHOIO AaHHOMW beaeparnbHon paboyern NporpaMmmMon, BblAENSOT: OCBOEHHbIE
00y4arLNMMCA HayYHble 3HaHWUS, YMEHUS 1 CNOCcoObl 4eNCTBUN, cneumdudeckne ans
npeamMeTHon obnactn « XuMnsa», BUAbl AEATENbHOCTU NO NOMYyYEHMIO HOBOMO 3HAHWS,
ero vHTepnpeTtauuu, npeobpasoBaHmMio U NPUMEHEHNIO B Pa3fINYHbIX Y4EOHbBIX U HOBbIX
CcUTyaumsiX.

K KoHUy o6yyeHuns B 8 knacce npeameTHble pe3dynbTaTbl Ha 6a30BOM YPOBHE AOSMKHbI
oTpaxaTb CHOPMUPOBAHHOCTb Y 0By4aOLLMXCA YMEHWI:



pacKkpblBaTb CMbICIT OCHOBHbIX XUMUYECKUX MOHATUA: aTOM, MOSeKyra, XMMU4eCKnn
SNeMEHT, NPOCTOe BELLECTBO, CNOXHOE BELEeCTBO, CMeChb (04HOpoAHasA U
HeoJHOpOoAHas), BaNeHTHOCTb, OTHOCUTESbHasa aTOMHas 1 MOrekynsipHas Macca,
KONMYeCTBO BeLLLECTBA, MOSb, MOMIAPHAsA Macca, MaccoBasi 40N XMMUYECKOro
anemMeHTa B COeMHEHUN, MONSIPHbIN 06BEM, OKCUA, KMCNOoTa, OCHOBaHWE, COfb,
3NEeKTPoOTPULATENIbHOCTb, CTEMEHb OKUCIEHUS, XMMUYEeCcKasi peakums, Knaccngukauymus
peakunin: peakumm CoOeIHEHUS, peakunn pasnoXeHns, peakLmm 3aMeLleHunsl, peakumm
obmeHa, 3K30- 1 IHAOTEPMMYECKME pPeakLnn, TENSTOBOW 3PEKT peakumnun, Sapo atoma,
9NEKTPOHHbLIN CroW aToMa, aToMHast opbuTtanb, paguyc atoma, XMMU4Yeckas CBs3b,
nonsipHas 1 HenonapHasa KoBareHTHasa CBA3b, MOHHAs CBA3b, MOH, KATUOH, aHUOH,
pacTBoOp, MaccoBas 4ons BellecTBa (NPOUEHTHas KOHLEeHTpauus) B pacTBoOpeE;

NMNNCTpUpoBaTb B3aMMOCBA3b OCHOBHbIX XMMNYE€CKUX NMOHATUN U NMPUMEHATb 3T
NMOHATUA NPU onnMcaHnn BeLlLeCTB N NUX I'IpGBp&UJ,GHI/IVI;

MCNONb30BaTb XMMUYECKYHO CUMBOSNKY O5151 COCTaBneHnss oopMys BELLECTB U
YPaBHEHNN XUMUYECKUX PeaKLNN;

onpenensitb BarieHTHOCTb aTOMOB 3/1EMEHTOB B BUHAPHbLIX COEANHEHUSAX, CTENEHb
OKMCEHUSI 3IEMEHTOB B BUHaPHbLIX COeANHEHUSIX, MPUHAANEXHOCTb BELLECTB K
onpeaenéHHoMmy Krnaccy CoeMHeHU nNo popmyrnam, Bua XMMUYECKON CBSI3U
(KoBaneHTHasi U MOHHas1) B HEOPraHNYECKMUX COEANHEHUSIX;

packpbiBaTb cMbicn [epunogmyeckoro 3akoHa [. 1. MeHgeneesa: geMoHCTpupoBaTth
NOHVMaHWe NepuoANYECKON 3aBUCUMOCTM CBOMCTB XMMUYECKNX ANIEMEHTOB OT MX
nonoxeHua B Neprnognyeckon cucteme, 3aKOHOB COXpaHEHUSI Macchbl BELLECTB,
NOCTOSAHCTBA COCTaBa, aTOMHO-MOSEKYNAPHOro y4eHusl, 3akoHa ABoragpo;

onucbIBaTb M XxapakTepunsoBaTtb TabnuyHyto opmy Neprogmyeckon cuctemsl
XUMUYECKNX ANTIEMEHTOB: pasnuyaTb NOHATUSA «rMaBHasi nogrpynna (A-rpynna)» u
«noboyHas nogrpynna (b-rpynna)y», mansie n 6onblune nepmnoabl, COOTHOCUTb
0603Ha4veHus1, KOTopble MMetoTcs B Tabnuue «lMepruoanyeckas cuctema XMMMUYeCKnX
anemeHToB [1. 1. MeHaeneeBa» C YMCNOBLIMU XapakTepUCTMKaMu CTPOEHUSI aTOMOB
XUMUYECKNX ANIEMEHTOB (COCTaB M 3apsaa siapa, obLiee YMcno 3neKTpoHOB U
pacnpegeneHne nx no aNeKTPOHHbIM CrosiIM);

K.I'IaCCI/ICbI/ILI,l/IpOBaTb XUMN4YeCKmne arnemMeHTbl, HeopraHm4yeckmne BeLlecrtsa, XMMn4eckme
peakunn (I'IO YMCIYy N COCTaBy y4aCTBYROLLUMX B peakunn BeLlecCTB, MO TEN10BOMY

apcpexTy);

Xapaxkrtepumn3oBaTb (OI'II/ICbIBaTb) obLwmne xumnyeckme CBOMNCTBa BELLECTB pa3nnyHbIX
KItfaCccoB, noareepxnada onnmcaHmne npmnMmepamMmm MOonekynAapHbIX ypaBHeHMVI
COOTBETCTBYHOLLNX XUMNYECKNX peaKLI,VII7I;

NpPoOrHo3npoBaTb CBOWCTBA BELLECTB B 3@aBUCUMOCTM OT UX KA4ECTBEHHOIO COCTaBa,
BO3MO>XHOCTU NPOTEKAHNA XUMUNYECKNX ﬂpeBan.leHVIVI B Pa3JIN4HbIX YCITOBUAX;,



BbIYMCIIATb OTHOCUTENbHYIO MOMNEKYNSAPHYO U MOMNSIPHYIO MacChl BELLECTB, MAacCOBYHO
L0110 XMMUYECKOTO 3reMeHTa Nno hopmyrie CoeanHEHUs!, MacCcoBYHO O BeLLecTBa B
pacTBope, NPOBOAUTL PACHEThI MO YPaBHEHMIO XMMUYECKON peakumm;

NMPUMEHSATb OCHOBHbIE OnepaLunn MbICIIUTENbHOM AeATENBHOCTU — aHanM3 U CUHTES,
cpaBHeHue, 0600LeHne, cucTeMaTmaumto, Knaccuukaumio, BoisiBNeHne NpuyYnHHO--
CrneacTBEHHbIX CBS3el — AN U3y4eHUs CBONCTB BELLECTB U XMMUYECKUX peakLni,
€CTECTBEHHO-Hay4Hble MeToAbl NMO3HaHUS — HabnaeHNe, U3MepeHne,
MOOENMPOBaHNE, 3KCNEPUMEHT (pearnbHbIi U MbICTIEHHbIN);

cnefoBaTbh Npasuiam Nosib30BaHUA XMMUYECKOW NOCY0M 1 NTabopaTopHbIM
obopynoBaHuemMm, a Takke npasunam obpalleHns ¢ BewecTtBamm B COOTBETCTBUN C
NHCTPYKUMAMM NO BbIMOMHEHMIO NabopaTOpHbIX XMMUYECKMX OMbITOB MO MNOMYYEHUIO U
cobupaHuto razoobpasHblx BellecTs (BogoOpoAa 1 KMcrnopoaa), NPUroToBieHuto
pacTBOPOB C onpeAeniéHHON MaccoBOW LOSen pacTBOPEHHOIO BELLEeCTBa, NiaHMpoBaTh
N NPOBOAMTb XMMUYECKME IKCNEPUMEHTbBI MO pacrno3HaBaHWKO PacTBOPOB LUENoYen 1
KMCINOT C NOMOLLbIO MHANKATOPOB (Nakmyc, doeHondTanemH, MeTUnopaHx n apyrue).

K koHUy 00yyeHus1 B 9 Knacce npeaMeTHble pedyrnbTaTbl HA 6a30BOM YPOBHE AOMKHbI
oTpaxaTb COPMUPOBAHHOCTb Yy 0BYYaoLWNXCA YMEHWUIA:

pacKpblBaTb CMbICIT OCHOBHbIX XMMUYECKNX MOHATUN: XMUMUYECKNIN SNIEMEHT, aTOM,
MOReKyra, NOH, KaTUOH, aHNOH, NPOCTOE BELLECTBO, CIOXHOE BELLECTBO, BaNeHTHOCTb,
3NEeKTPOOTPMLATENBHOCTbL, CTEMEHb OKUCINEHUS, XMMUYECKAA peaKkLmsi, XuMmnyeckas
CBSA3b, TENIOBOM 3PdEKT peakuyum, Mosib, MOMNSAPHbIN O6BEM, pacTBOP, SNEKTPOSIUTI,
HEe3NEKTPONNTbI, ANEKTPONUTMYEcKasa guccoumauus, peakumm MoOHHOro obmeHa,
KaTanusaTop, XMMU4Yeckoe paBHoBecue, obpaTtnumMble N HeoObpaTMbIE peakumu,
OKUCINUTENBbHO-BOCCTAHOBUTESbHbIE peakuumn, OKUCIIUTENb, BOCCTAHOBUTESb,
OKMCINEHME 1 BOCCTAHOBIIEHME, annoTponus, amgOTEPHOCTb, XMMUYECKas CBA3b
(koBaneHTHas, MOHHasA, MeTannmyeckasl), Kpuctannudeckas peLéTka, Kopposus
MeTasnsoB, ChnfaBbl, CKOPOCTb XMMUYECKOW peakunn, npegensHo AonycTumas
KOoHUeHTpauma MNOK BelecTBa;

NMNNICTpUpoOBaTb B3aMMOCBA3b OCHOBHbLIX XMMUYE€CKNX NMOHATUN 1 NMPUMEHATb 3TU
NOHATUA NPU onMcaHnn BeLllecTB N X npeBpau_l,eHvM;

MCMonb30BaTb XMMUYECKY0 CUMBOJSIUKY ANA cOCTaBneHus oopMyr BELLEeCTB U
YypaBHEHUN XUMUYECKUX peaKLnii;

onpeaensiTb BaneHTHOCTb U CTEMEHb OKUCIIEHNSI XUMUYECKUX NTEMEHTOB B
CoeaVMHEeHNsX PasnMYHOro CocTaBa, NPUHAANEXHOCTb BELLECTB K onpeaenéHHomy
Knaccy coequHeHun no popmynam, Bua XMMUYECKON CBSI3N (KOBarneHTHas!, MOHHas,
MeTannuyeckasi) B HEOpPraHMYeCKNX COeAMHEHUSIX, 3apsi MOHA MO XMMUYECKOW
dopmyre, xapaktep cpeabl B BOAHbLIX pacTBOpax HEOPraHUYEeCKUX COeAMHEHUN, TUM
KpUCTannMyecKkon peLléTKM KOHKPETHOro BELLECTBa;

packpbiBaTb cMblcn Nepunogunyeckoro 3akoHa . . MeHgeneeBa 1 4eMOHCTpUpPOBaTb
€ro NnoHMMaHue: OnucbiBaTb U XapaktepuaoBaTb TabnmyHyto hopmy Nepunogmyeckon



CUCTEMbI XMMUYECKMX 3NIEMEHTOB: pasnuyaTtb NOHATUS «rnaBHas noarpynna (A-
rpynna)» un «noboyHas nogrpynna (B-rpynna)», manble 1 6onblune nepuoasbi,
COOTHOCUTbL 0603HAYEHUS], KOTOPbIE UMEIKDTCSA B Nepuoanyeckon Tabnuue, ¢
YMCMNOBLIMU XapakTePUCTUKAMMN CTPOEHNSI aTOMOB XMMUYECKUX 3NIEMEHTOB (COCTaB U
3apsg aapa, obliee YMCo 3MEeKTPOHOB U pacnpeaerneHme X no SMeKTPOHHbLIM CrosiM),
06BbACHATL 06LLME 3aKOHOMEPHOCTM B MBMEHEHUW CBOWCTB 3NTEMEHTOB U UX
coeaVHeHW B Npeaenax MasnblX NepMoaoB U rMaBHbIX NOArPYNM ¢ Y4ETOM CTPOEHUS UX
aTOMOB;

KnaccuduumpoBaTb XMMUYECKNE INIEMEHTbI, HEOPraHNYeckme BeLLleCcTBa, XMMudeckne
peakuum (No YUCry 1 coCTaBy y4acCTBYHOLLMX B peakuum BeLecTB, o TENSI0BOMY
a(heKTy, N0 NUBMEHEHNIO CTEMNEHEN OKMCIEHNSA XUMUYECKNX SNTIEMEHTOB);

XapakTepusoBaTb (OnucbiBaTh) obLmne 1 cneyndunyeckme XuMmyeckme CBOMCTBa
NPOCTLIX N CMOXHbIX BELECTB, MNOATBEPXKAAS ONMCaHNe NpuMepamMm MOSIEKYNAPHbIX U
MOHHbIX YPaBHEHNN COOTBETCTBYHLLMX XMMUYECKUX PEAKLINN;

COCTaBNATb YPaBHEHUS AMEKTPONNMTUYECKON JMCCOoLMaLnmM KACHOT, WenoYen u conen,
MOJIHbIE U COKPALLEHHbIE YPaBHEHUS peakL i MIOHHOrO 0OMeHa, YypaBHEHUST peakuni,
noaTBepXaatoLmnX CyLLeCTBOBaHNE reHeTUYECKOW CBA3W MeXay BellecTBaMm
pPasfiMyHbIX KNaccoB.;

pacKpbIBaTb CYLLHOCTb OKUCIUTENBbHO-BOCCTAHOBUTENbHbIX peakumii nocpeacTBOM
COCTaBINeHUS 3NEeKTPOHHOro 6anaHca aTux peakuuii;

NnporHo3npoBaTb CBOWMCTBA BELLECTB B 3aBMCMMOCTU OT UX CTPOEHNA, BO3SMOXHOCTU
NPpoTeKaHNA XMMNYECKNX npeBpau_l,ean‘/'l B Pa3J/IN4HbIX YCIOBUAX;

BbIYMCIIATb OTHOCUTENbHYIO MOMNEKYNSAPHYIO U MOMNSIPHYHO MacChl BELLECTB, MacCOBYHO
[0S0 XMMMUYECKOTO anemMeHTa o hopmyre CoeAMHEHMs!, MaCcCOBYIO 00 BELLECTBA B
pacTBope, NPOBOAUTb PACYETLI MO YPABHEHMIO XMMUYECKON peakLum;

cobniogaTtb npasuna nofib30BaHNA XMMUYECKON Nocyaomn 1 nabopaTtopHbIM
obopyaoBaHueM, a Takke npasuna obpalleHns ¢ BelecTBamMn B COOTBETCTBUM C
WNHCTPYKUUAMM NO BbINOSTHEHUIO TabopaTopHbIX XMMUYECKMX OMbITOB MO MOMTYYEHUIO U
cobupaHuio razoobpasHbix BELWECTB (aMmMuaka 1 yrrnekucrnoro rasa);

NPOBOAUTbL peakuuu, NoATBepXaaLme Ka4eCTBEHHbI COCTaB PasfnnYHbIX BELLECTB:
pacrno3HaBaTb ONbITHbIM NYTEM Xnopua-, bpomua-, noana-, kapdboHart-, gocart-,
cunukaT-, cynbdat-, rMAPOKCUA-UOHbI, KATUOHbI aMMOHUSA N NOHBbI N3YYEHHbIX
MeTarsnsos, NPUCYTCTBYIOLLNE B BOOHbLIX pacTBOpax HEOPraHN4eCknx BeLecTB;

NPUMEHSATb OCHOBHbIE Onepaunmn MbICANTENbHON OEATENbHOCTU — aHanu3 u CUHTES3,
cpaBHeHne, 0600LLeHe, cMCTEMATM3aUNIO, BbISIBIEHNE NPUYNHHO-CNEACTBEHHbIX
CBA3EN — A1151 N3y4eHUsa CBOMCTB BELLECTB Y XMMUYECKUX peakuuii, eCTECTBEHHO-
Hay4Hble MeToabl NO3HaHUSA — HabnaeHne, n3MepeHne, MOAENMPOBaHME,
SKCMEPUMEHT (pearibHbl U MbICIIEHHbIN).



TEMATUYECKOE NMNJ1IAHUPOBAHUE

8 KITACC
HaunmenoBanune | KoamuecTBo yacos
Ne m/ dyeKkTpoHHbIe (LM POBbLIE)
pasjesioB H TeM | Beer | KonTpoabn | IIpakTuueck
n o0pa3oBaTejibHbIE PeCypPChI
NporpaMmel 0 ble pa0doThl | Me padoThI
Pasnen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
XuMUs — BaXKHas
0
Zcfea;:]:osﬂaﬂna u bubmorexa
1.1 . 5 2 OK https://m.edsoo.ru/7f418
MPaKTUYECKON
37c
JeATETbHOCTH
YeJI0BEKa
BemectBa u Bubinnoreka
1.2 | xumuueckue 15 1 HOK https://m.edsoo.ru/7f418
peakuuu 37¢c
Htoro no pazneny 20

Pa3nes 2. Baxkneiimme npeacr

ABUTEIH HCOPIraHUYECCKUX BCIIECTB

E;zi}(;x.o bubnuoreka
2.1 oA 6 OK https://m.edsoo.ru/7f418
[Tonsitue 06
37c
OKCHJIAX
Bonopon.Ilonstu bubnmnoreka
2.2 | €0 KHUCITOTax U 8 1 HOK https://m.edsoo.ru/7f418
COJISX 37¢c
Bopna. PactBopsl. bubnmnoreka
2.3 | Ilousatue 00 5 1 1 IHOK https://m.edsoo.ru/7f418
OCHOBaHUSX 37¢c
KOJ:;(;]:)II{LIC bubnuorexa
2.4 11 1 1 OK https://m.edsoo.ru/7f418
HEOPTaHUYECKHUX 37¢
COEMHEHU I
Hroro o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
H. MenaeneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTC/IBHBIC PCAKIIUH

3.1

Ilepuoanueckuit
3aKOH U
[Tepuoanueckas
cucrtema
XUMHUYECKHX

Bubmnoreka
IIOK https://m.edsoo.ru/7f418
37¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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anemenToB /JI. M.
Meunneneesna.
CtpoeHue aTroma

Xumuueckas
CBSI3b. bubnmnoreka
3.2 | OKUCIUTEIIBLHO- 8 1 IIOK https://m.edsoo.ru/7f418
BOCCTaHOBUTEJIbH 37¢c
BIC PEAKITUH
bubnmnoreka
Htoro no pazneny 15 LIOK https://m.edsoo.ru/7f418
37c
bubnmnoreka
PesepBHOe Bpems 3 OK https://m.edsoo.ru/7f418
37c
OBILEE
KOJIMYECTBO
YACOB 1O 68 4 >
[TPOTPAMME
9 KINACC
KoJsnuyecTBo yacos
No m/ Hanvienopanue JyekTpoHHbIe (IU(PPOBLIE)
pazjenoB u TeM | Beer | Konrpoabn | IIpakTnueck
n o0pa3oBaTe/IbHbIE pecypChl
NporpamMmbl 0 ble paboTbl | He padoThl
Paspnen 1. BemecTBo 1 XMMHU4YeCKHE peaKIuu
IToBTOpEeHUE N
yriryonenue bubnuoreka
1.1 |3HaHWi OCHOBHBIX| 5 1 LIOK https://m.edsoo.ru/7f41a
pa3eloB Kypca 8 636
KJlacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmmorexa
1.2 4 LIOK https://m.edsoo.ru/7f41a
XUMHYECKHX
. 636
peakuui
DIIEKTPOJIUTHYECK
ast IUCCOIIHAIIHS. bubnuoreka
1.3 | Xumuyeckue 8 1 1 LIOK https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Htoro no paszneny 17

Pa3gen 2. HeMeTa/JILI M UX CO€THHEHUS
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O6as

XapaKTepUCTHKA
UMITECKIX bubnuoreka
2.1 s eMenTon VIIA- 4 LIOK https://m.edsoo.ru/7f41a
636
TPYIIIIBL.
["asiorensl
Oo6mas
e
2.2 s eMenTon VIA- 6 1613(()31( https://m.edsoo.ru/7f41a
rpynnsl. Cepa u
€€ COCIMHECHUS
O06as
XapaKTEePUCTHKA
XUMHYECKUX bubnuoteka
2.3 | anemeHntoB VA- 7 LIOK https://m.edsoo.ru/7f41a
rpynmsl. A30T, 636
dochop n ux
COEJIMHEHUS
O06as
XapaKTEePUCTHKA
XUMHYECKUX bubnuoteka
2.4 | snementoB [VA- 8 LIOK https://m.edsoo.ru/7f41a
rpynmsl. YTiaepoa 636
1 KPEMHMU U UX
COETMHEHUS
Hroro no paszneny 25

Pa3zgen 3. MeTauibl M X COCIUHEHU S

OO6mue cBoiicTBa bubmmorexa
3.1 o 4 LIOK https://m.edsoo.ru/7f41a
METAJIOB
636
Baxneimue bubnnoreka
3.2 | MeTasuIhl U UX 16 LIOK https://m.edsoo.ru/7f41a
COCJIMHCHHUS 636
Htoro no paszneny 20

Paznea 4. Xumus u okpyskamomas cpeaa

BemecrBa u bubnuoreka
4.1 | maTepuabl B 3 LIOK https://m.edsoo.ru/7f41la
JKM3HH YeJI0BEKa 636
Wroro no pazneny 3
bubnmmoreka
PesepBHOE Bpems 3 LIOK https://m.edsoo.ru/7f41a

636
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OBILIEE
KOJIMYECTBO

YACOB I1O 68 4 !
[TPOI'PAMME
NMNOYPOYHOE NMNIAHUPOBAHUE
8 KITACC
JIeKTPOHHBbIE U (pPOBbIE
Ne n/m| Tema ypoxka Bcero 5 BATEILHLI ul
Jlara o0pa3oBareJ e pecypc
4acoB
1 [Ipenmer xumuu. Pons xumun B 1 bubanoreka
’KHU3HHU YeaoBeKa. Tena U BelecTBa) IHOK https://m.edsoo.ru/ff0d210c
5 ITonsTHE O METONAX MO3HAHMS B 1 bubnuoreka
XUMHAH ITOK https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1
3 «IIpaBuna paboTsl B 1aboparopuu 1 bubnmnoreka
U IpUEMBI 0OpaICHUS C LIOK https://m.edsoo.ru/ff0d23dc
71a00PaTOPHBIM 000PYTOBAHUEM
4 YucTele BEMIECTBA U CMECH. 1 bubnuoreka
CriocoObl pa3ziesieHus: cMecei LIOK https://m.edsoo.ru/ff0d26ca
|ttt s || oo
8 ¢ (11 TpuMEp 10K https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubsmotexa
y ITOK https://m.edsoo.ru/ff0d2a6¢
XuMHYeCcKUe dJIEMEHTRI. 3HAKU
7 (CIMBOJIBI) XHMHYECKUX 1 bubsmotera
HOK https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThle U CIOKHBIE BEMIECTBA 1 bubsmotera
p . ITOK https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIIEKYISIPHOE YUECHHUE 1 bubsmorexa
JICKyIIApHOE Y1 1OK https://m.edsoo.ru/ff0d2ds0
3aK0H MOCTOSHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyia. 1 bubnuoreka
BaneHTHOCTH aTOMOB XUMHUYECKUX OK https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca.
bubnunoreka
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS 1

mMmacca

IHOK https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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MaccoBas 1019 XUMHYECKOTO

Bubnnoreka

12 3JIEMEHTA B COCTMHECHUU ITOK https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTra. MoJib. bubnuorexa
Mosipaasi Mmacca LIOK https://m.edsoo.ru/ff0d5230
14 DOHU3NYECKUE U XUMUYECKHUE bubnuoreka
siBJICHHS. XMMHUYCCKasl PeaKIust ITOK https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCIOBUS MPOTEKAHUS bubnuoreka
XUMHYECKHUX PEaKIuii ITOK https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl bubnuorexa
BEIIEeCTB. XUMUYECKUE YPABHEHUS ITOK https://m.edsoo.ru/ff0d3b88
BobIuncieHus: KOJIUYeCTBa, MacChI
17 BEIIECTBA 10 YPABHCHUSM bubmorexa
t P . OK https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIui
Krnaccudukanus XuMHYECKUX
18 eaKIui (COeTMHCHUS bubmorexa
peartl A ’ HOK https://m.edsoo.ru/ff0d3f34
pasIoKeHMs, 3aMeleHUs, 0OMEHA)
19 O06o001IeHre U CUCTEMaTH3aIHs bubmmoreka
3HaHUM I{OK https://m.edsoo.ru/ff0d40c4
Kontponbnas padorta Nel mo teme
20 «BemecTBa 1 XUMHUYECKHE brbmmorexa
n HOK https://m.edsoo.ru/ff0d4290
peaKIum»
| s o
AYXa. oA 10K https://m.edsoo.ru/ff0d448e
npoctoe BeniectBo. O30H
®dusnveckue 1 XUMHIECCKUE
99 CBOMCTBA KHCJIOpO/ia (peaKiuu bubnuorexa
okwucienus, ropenne). [lonstue 06 LIOK https://m.edsoo.ru/ff0d4614
OKCHJIaX
P A Butmaoner
AabopaTop P . ! OK https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoa
TenoBoit 3 pexT xumudeckon
PEaKIuu, MOHATHE O
24 TEPMOXUMHUYECKOM YpaBHCHUHU brbmorexa
P P ’ OK https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUECKUX
PEaKIUAX
T .
s | b ron e
P AYXa, OK https://m.edsoo.ru/ff0d4c4a
€r0 TPeIOTBPAIICHHUS
[TpakTuaeckast pabota Ne 3 mo
26 teme «llonydyenue u cobupanue bubnuorexa

KHCJIOPO/Ia, U3YYCHHE €TO
CBOMCTB»

OK https://m.edsoo.ru/ff0d4ae2
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Bonxopon — aneMeHT u mpocToe

27 BemecTBo. Haxoxaenue B bubnuotexa
H ) A IIOK https://m.edsoo.ru/ff0d4dd0
npupojie
DuU3NYECKUE U XUMUYECKUE
28 cBoiicTBa Bojopoaa. [Ipumenenune bubamorexa
Aopoda. 1p IIOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [ToHsiITHE O KUCIOTAX U COJISAX bubmmotexa
ITOK https://m.edsoo.ru/ff0d50d?2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka
ngaboparopuu 1TOK https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo
31 teme «llonydyenue u cooupanue bubmmorexa
v p . HOK https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHHUE €r0 CBONCTBY
30 Monsipabiii 00BEM ra3oB. 3aKoH bubnmnoreka
ABorazpo LIOK https://m.edsoo.ru/ff0d542e
Breruucnenns o0béMa, Kou4ecTBa
33 BEII[ECTBA r'a3a [0 €ro U3BECTHOM bubmmorexa
H - Y LOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELLIECTBA WJIK O0BEMY)|
Breruucnenns o0EMOB Ta3oB 10
34 YPaBHEHHUIO pEaKIMy Ha OCHOBE bubnmnoreka
3aKOHA OOBEMHBIX OTHOIIICHHIA HOK https://m.edsoo.ru/ff0d5708
ra3oB
35 dusnuecKkue 1 XUMHYECKUE bubnmnoreka
CBOWCTBA BOJIbI ITOK https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnmnoreka
WHINKATOpax ITOK https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 HacpiiieHHble ¥ HEHACHIIICHHBIE bubnmnoreka
pacTBOpBl. MaccoBast 10715 LIOK https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o
38 teme «lIpuroroBieHue pacTBopoB bubnmnoreka
C ompeesIEHHO MacCcoOBOM J10JIei LIOK https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 Konrponsnas padora Ne2 o treme bubnuoteka
«Kucnopoz. Bogopoa. Boma» ITOK https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIUs, bubnmnoreka
HOMEHKJIaTypa LIOK https://m.edsoo.ru/ff0d664e
41 iﬁﬁiﬁfnﬁnxoiﬁ;ec;goBHHX u bubmiorexa
’ OK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTAB, bubanoreka

KJaccu(uKalus, HOMEHKIATypa

ITOK https://m.edsoo.ru/ff0d67ca
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[Tonyuyenue u xummudeckue

Bubnnoreka

43 CBOMCTBA OCHOBAHHIA ITOK https://m.edsoo.ru/ff0d67ca
44 Kuciortsl: cocras, Bubmnoreka
Kjaaccu(uKaIus, HOMCHKIATypa ITOK https://m.edsoo.ru/ffOdfee?
45 [TonydyeHnue nu XuMHYECKHE bubnuorexa
CBOICTBa KUCIIOT LIOK https://m.edsoo.ru/ffOdfee2
C :
15 |cnocotm nomyetmn. temrson biGoexa
. i ’ LIOK https://m.edsoo.ru/00ad9474
CBOICTBA
ITpakTuueckas padota Ne 6.
47 Pemenue sxcriepuMeHTaIbHBIX bubnmnoreka
3aja4 1o Teme «OCHOBHBIC KIIaCChI LIOK https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUI
['eHeTnyeckas CBSI3b MEXKIY
48 KJIACCAMH HEOPTaHMYECKHIX bubmmotexa
. P HOK https://m.edsoo.ru/00ad9a50
COCJTMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS Bbubmanoreka
3HaHUM ITOK https://m.edsoo.ru/00ad9ch2
K 0 3
o |Kmroree i o
. LIOK https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMUYECKUX Ar1eMeHTOB. [loHsATHe bubmmorexa
' IIOK https://m.edsoo.ru/00ad9ffa
0 rpynmax CXOJHBIX JICMCHTOB
Ileproauueckuii 3aK0H U
59 [Tepuoanueckas cucrtema bubnmnoreka
XUMHYECKHX 31eMenToB J1. 1. IHOK https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmorexa
PHOIBL, TPYTIIEL, TOMPYH ITOK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka
aTOMHBIX sfep. M3oTomnbl ITOK https://m.edsoo.ru/00ada342
CTpoeHue JIEKTPOHHBIX 000JI0YEeK
55 ATOMOB DJIEMEHTOB bubnmnoreka
[Tepuoanueckoit cucremsr J1. U. IHOK https://m.edsoo.ru/00ada6bc
MeHnneneeBa
XapakTepucTuka XMMHUECKOTO
56 AJIEMEHTA TI0 €T0 MOJO0KEHUIO B bubnmnoreka
[Mepuomuueckoii cucreme /1. 1. IHOK https://m.edsoo.ru/00ada824
MeHnneneeBa
3unauenue [lepuonuyeckoro
57 3aKOHa JJis pa3BUTHUS HAYKU U bubnuoreka

npaktuku. J[. 1. MenaeneeB —
Y4E€HBIN, NENAror U rpaXJaHuH

IHOK https://m.edsoo.ru/00ada96e
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58 DIEKTPOOTPUIIATEIILHOCTh ATOMOB 1 bubnmoreka
XUMHYECKHX 3JICMEHTOB ITOK https://m.edsoo.ru/00adaab8
59 HonHast XuMu4ecKast CBsI3b 1 bubmmotexa
ITOK https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas 1 bubnuorexa
XHUMHYECKast CBSI3b IIOK https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenosnspHas 1 bubnmnoreka
XUMHYECKast CBSA3b ITOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmmorexa
ITOK https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO- 1 bubnnorexa
BOCCTAHOBHTEIIbHBIC PEAKIIUH LIOK https://m.edsoo.ru/00adb076
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 bubmmorexa
LIOK https://m.edsoo.ru/00adb076
KonTponbnas paborta Ne4 o teme
65 «Ctpoenue aroma. Xumuueckas | 1 bubmmorexa
' IHOK https://m.edsoo.ru/00adb486
CBSI3BY
66 O000I11IeHNE U CUCTEMATU3AIUS 1 Bubmanoreka
3HaHUU ITOK https://m.edsoo.ru/00adb33c
67 O06o001IeHNEe U CHCTeMAaTH3 AN 1 bubnuorexa
3HaHUU ITOK https://m.edsoo.ru/00ad9ch2
68 O00011eHNe U CUCTEMATU3ALIS 1 bubmanoreka
3HaHUI ITOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
9 KINACC
DJIeKTpOHHbIe HU(pPOBbIE
Ne n/n Tema ypora Aata o0pa3oBaTejibHbIE PeCYpPChI
Bcero P 7 peeyp
Ilepnonnueckuil 3aK0H.
1 [Tepuoandeckas cuctema 1 bubnmnoreka
XUMHYECKHX dnemeHToB /1. U. IIOK https://m.edsoo.ru/00adb59e
MeHnneneeBa
3aKOHOMEPHOCTH B H3MEHEHHH
2 CBOMCTB XUMHUYECKHUX IJIEeMEHTOB | 1 bubmiorexa
. IHOK https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuotexa

HCOPTaHNYCCKUX BCIICCTB

ITOK https://m.edsoo.ru/00adb7e2
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Bunsl XuMHu4uecKoil CBSI3U U THIIHI

Bubnnoreka

4
KPUCTAJNTHIECKUX PEIIETOK ITOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «[ToBTOpEHUE U YTITyOIEeHUE
3HAHUW OCHOBHBIX Pa3/iesioB Kypca
8 kimacca»

Krnaccudukanus XuMHIeCKUX

6 €aKI1i 0 pa3InUYHbIM bubmorexa
peartt p HOK https://m.edsoo.ru/00adbch0
MpU3HaAKaM
IlonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuu. IloHATHE O TOMOT€HHBIX bubsmorexa
PCaKIH. IHOK https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIUIX
ITongaTue 0 XUMHYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOIINE

8 Ha CKOPOCTh XUMHUYECKON PEAKIINU bubsmorexa

P pearh LIOK https://m.edsoo.ru/00adc28c
U IIOJIOKEHNE XUMUYECKOT'0
paBHOBECHS

9 OKHUCIIUTENBHO- Bbubmanoreka
BOCCTAaHOBUTEIIbHBIC PEAKIIUU ITOK https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 nucconuanuu. CHIIbHbBIE U cila0ble bubsmorexa

' HOK https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNonHrble ypaBHEHUS pPEAKIIUNA bubmorexa
P peartl ITOK https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAaHMH B CBETE NPEACTABICHUMN Bubmanoreka
00 JIEKTPOJINTHYECKOM LIOK https://m.edsoo.ru/00add5d8
JTUCCOLIMAINU
XHUMHUYECKHEe CBOMCTBA CoJIel B

13 CBETE IIPEACTABICHUN 00 bubsmotexa

belt ! LIOK https://m.edsoo.ru/00addgh2
AIIEKTPOJIUTUUECKON JUCCOLMAIIIHI
14 ITousiTHE O TUAPOIU3E COJIEH bubsmotera
P ITOK https://m.edsoo.ru/00add9d4

15 O00011eHNEe U CUCTEMATU3ALIS bubnunoreka
3HAHUH ITOK https://m.edsoo.ru/00addd12
I1 o],

16 «IE,SEJTeI;I{jIeec:I?:HI;aiIO;:HJI‘;HLHLIX bubmorexa

P IHOK https://m.edsoo.ru/00addbfa
3a71auy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHIECKAS bubnuoteka

qucconuanusi. XUMHUECKHe
pPEaKIMU B PACTBOPAX)»

IHOK https://m.edsoo.ru/00addecO
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OO0mrast xapakTepuCTHKa

Bbubnuoreka

18 . X i
FAJIOTCHOB. AMMITICCKHE CBONCTE LIOK https://m.edsoo.ru/00addfe2
Ha MpUMepe XJopa
Xnoposogopoa. CossiHast KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE bubamorexa
’ ’ LIOK https://m.edsoo.ru/00ade104
IPUMEHEHHE
[Tpaktuyeckas padora Ne 2 o
20 teme «llonydyenue consHoit bubmiorexa
.. LIOK https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHHE €€ CBOMCTBY
B
21 |snsmwsccrans peasa, e o bibotexa
peaktiid, s HOK https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO6m1as xapakTepucTuKa bubnuorexa
sneMeHToB VIA-rpynms ITOK https://m.edsoo.ru/00ade64a
AmoTponHsle MoupUKau
23 cepbl. Haxoxnenue cepol 1 €€ bubnuorexa
COEIMHEHUI B IPUPOJIE. HOK https://m.edsoo.ru/00ade64a
XVMHUYECKUE CBOWCTBA CEPhI
C
| comoon, croame
. OK https://m.edsoo.ru/00ade802
CBOICTBa
| g s s,
. OK https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIEKAINE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
26 MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnmnoreka
XUMHYECKOEe 3arpsi3HCHUE LIOK https://m.edsoo.ru/00adec8a
OKPYKaIOIEH Cpebl
COEIMHEHUSIMU CEPbI
97 Brruncienue MaccoBoit 0Jn bubnuortexa
BBIXOJIa TIPOJIYKTa PEaKIIUU ITOK https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
" 3J;§Me(r)1:03aVeA-r§ynnm. 12321 Er6morexa
| HEHUE B IPH
pacripoctp pHpone, IHOK https://m.edsoo.ru/00adeea6
buznYecKre 1 XUMUIECKHE
CBOMCTBA
AMMHUak, ero ¢puznueckKue u
29 XMMHUYECKHE CBOWCTBA, MOJTyYEHUE bubmiorexa
> oMYA IHOK https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
IT 0
pakTrueckas padota Ne 3 mo En6imoTexa
30 teme «llonmydyenune amMmuaxa,

V3YyYEHHUE ETO CBOMCTB»

HOK https://m.edsoo.ru/00adf180
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A3oTHas KuCoTa, e€ hrusnyeckue

Bubnnoreka

31 U XUMHYECKUE CBONCTBA ITOK https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
AMMOHHSI B KQ4eCTBE
39 MHUHEpaIbHBIX YI0OpECHUI. bubnuorexa
XUMHYECKOE 3arps3HEHNE IIOK https://m.edsoo.ru/00adf518
OKpYKaroIEeH cpebl
COCAMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u
33 docdopnas kucnora, pusudeckue bubnmoreka
U XMMHYECKHE CBOMCTBA, IIOK https://m.edsoo.ru/00adf68a
TIOJTyYCHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHECPATBHBIX bubnmoreka
ynobpenuii. 3arps3HeHue OK https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
o |Smron e
pupoIe, . OK https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxkcuppl yriaepoaa, ux pusudeckue
U XUMHYECKUE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMbI bubmorexa
P ’ IIOK https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoa
(V)
37 VYroabpHas KUcioTa v €€ coau bubmiorexa
LIOK https://m.edsoo.ru/00ae006¢
[TpakTtuyeckas padora Ne 4 o
38 teme "[lonydeHue yriekucioro bubnmnoreka
raza. KauectBeHHas peakius Ha LIOK https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKHX BEIIECTBAaX KaK O bubmmotexa
LIOK https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoaa
40 KpemHunii u ero coemuHeHus bubmmorexa
P A LIOK https://m.eds00.ru/00ae080a
[IpaxkTuueckas padora Ne 5.
41 Pemenue skcriepuMeHTATBHBIX bubnmnoreka
3a1a4 1o TeMe «BaxHeiime IIOK https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI M X COCTUHCHIS
KonTtponbHast padora Ne3 o treme
42 «BaxHeilmme HeMeTalulbl U UX bubnrotexa
LIOK https://m.edsoo.ru/00ae0e18
COCIIMHEHUS
43 OO01mas xapakTepucTHKa bubnmoreka

XUMHUYCCKUX SJICMCHTOB —

ITOK https://m.edsoo.ru/00ael103e
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MeTauioB. MeTraminueckas CBs3b U
MeTaJJINYecKas KpucTajindeckas
pemérka. @u3nvecKkre CBOMCTBa
METAJIJIOB

XUMHAYECKHUE CBOMCTBA METAJIJIOB.

Bbubianoreka

44 BHCKTPOXHIYH%CKHH PAA OK https://m.edsoo.ru/00ael1156
HaIpsHKEHUN METaJJIOB
OO0mue crmocoOb! MOTYyYeHUS
MetaioB. CruiaBbl. Beruucnenus
45 110 YpaBHEHUSIM XUMUYECKUX bubmorexa
P . IIOK https://m.edsoo.ru/00ae1156
peakiuii, ecliu OJIMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [TonsiTHe O KOPPO3UU METAIIIOB brbmmorexa
PP ITOK https://m.eds00.ru/00ael1278
47 [IlenoyHbIe METAILITBI brbmmorexa
ITOK https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubnuoreka
Kanusi 1TOK https://m.edsoo.ru/00ae14b2
49 [[lenouHo3eMeNIbHBIC METAJIIIBI — bubmmoreka
KaJbIUIl 1 MarHui 1TOK https://m.edsoo.ru/00ae15e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa
8 t ITOK https://m.edsoo.ru/00ae15e8
51 O06o0011eHre U cucTeMaTHu3alus
3HAHUI
50 JKEcTKoCTh BOJIBI M1 CTIOCOOBI €6 bubnuorexa
yCTpaHEHUs! LIOK https://m.edso0.ru/00ae1886
[TpaxTrueckast padota Ne 6 o
53 teme "JKECTKOCTh BOJBI U METOIbI bubmmorexa
. " 8 A LIOK https://m.edsoo.ru/00aelae8
€€ ycTpaHeHus
54 AntoMUHUT bubmorexa
ITOK https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnuoreka
THJPOKCH/IA ITOK https://m.edsoo.ru/00aelc64
bubnuorexa
56 XK
ees0 ITOK https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnmnoreka
xenesa (I1) u sxenesa (111) ITOK https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU
[TpakTiueckast paborta Ne 7.
59 Pemienune sxcnepuMeHTAIbHBIX bubnuoteka

3a71a4 1o TeMme «Bakuelimnine
METAJUIBI U UX COEIUHECHUS)

IHOK https://m.edsoo.ru/00ae3de8
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Brrurcnenus o ypaBHEHUSIM

XUMHYECKHX PEaKIUil, €CIIi OJINH
60 U3 PEarcHTOB J]aH B U30BITKE WU 1 bubmmoteka

COJICPXKUT IpUMeCH. Bbrunciienus OK https://m.edso0.ru/00ae1750

MacCOBOH JOJIH BBIXOJIA MIPOIYKTA

peaKiuu
61 O06001IeHNEe U CHCTeMAaTH3aIINS 1

3HAaHUI

Kontposbnas padora Ne4 o teme
62 «Baxueumme MeTauibl 1 UX 1

COCTUHEHUS
63 BemiectBa u MaTepuaiisl B 1 bubnmoteka

MIOBCEIHEBHOM KU3HU YelIOBEKA ITOK https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoteka

OKPYKarolIel cpebl IHOK https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnmnoreka

9KOJIOTHYECKHUX MpobIemM ITOK https://m.edsoo.ru/00ae4270
66 O0o001IeHEe U CHCTeMAaTH3AIINS 1 bubnuorexa

3HaHUM ITOK https://m.edsoo.ru/00ae0d0a
67 O000I11IeHNE U CUCTEMATU3ALUS 1 Bbubmanoreka

3HaHUM ITOK https://m.edsoo.ru/00adb33c
68 O06o011eHre U cucTeMaTu3alus 1 bubnmnoreka

3HAHUU ITOK https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI AJ14 YHEHUKA

Xumus. 8 knacc: yyeb. ons obweobpasoBatenbHbix yupexaeHun / O.C. MabpuensH. -
3-e uag., ctpeotun. - M.: [lpocha, 2022. - 286 c.

Xumus. knacc: yqeb. ons obuweobpasoBaTtenbHbix ydpexaeHun / O.C. MabpuensH. - 3-e
naa., ctpeotun. - M.: ipoga, 2022. - 288 c.

METOAOAWYECKUE MATEPUANDbI ANA YYUTENA

Beegute

1. Mabpuensan O. C., BockobonHukosa H. I1., Awykosa A. B. HactonbHas kHura
yuntens. Xumus. 8 kn.: Metogudeckoe nocobue. - M.: [ipoda, 2021.

2. labpuensan O. C., Awykosa A. B. TeTpaab ons nabopaTtopHbIX ONbITOB U
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npakTnyecknx pabot. 8 kn. K yuebHuky O. C. NabpuensHa «Xumus. 8 knaccy». M.:
Apoda, 2022.

3. MabpuensH, O. C. MeTtoguyeckoe nocobue Kk yuedbHuky O. C. MabpuensaHa « Xnmus».
8 knacc / O. C. NabpuensH. — M. : Jpocba, 2021. — 109.

4. [abpuensH, O. C. MeTogudeckoe nocobue k y4ebHuky O. C. NabpuensaHa «Xumusa».
9 knacc / O. C. NabpuensH. — M. : Ipoda, 2021. — 108.

5. Xvimus : TexHonornyeckme kapTbl K y4ebHuky O. C. MNabpuensHa «Xnmus. 8 knacey :
meToaundeckoe nocobwue / J1. N. AcaHosa. — M. : [lpocha, 2020

6. Xumus : TexHonornyeckune kaptol K y4ebHuky O. C. MabpuensgHa «Xumud. 9 knace» :
meToandeckoe nocobwue / J1. N. AcaHoea. — M. : [lpocha, 2018

7. Xvimusi. 8 kn.: KOHTponbHbIE U NPOBEPOYHbIE paboThl Kk y4ebHuky O. C. MabpuensiHa
«Xummng. 8» / O. C. MNabpwuensH, IN. H. bepeskuH, A. A. Ywakosa u ap. - M.: [lpoda,
2022. paHHblE

LNOPOBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU UHTEPHET

BeeguTtenaHHblehttp://www.chemnet.ru Maseta «Xumus» n cant ansa yuntens «A nay
Ha YPOK XUMUM»

http://him.1september.ru EguHasa konnekuus LLOP: MNpeameTHasn konnekumsa « Xumusi»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4HblE
aKcnepuMeHTbl: xumunsa. Konnekuusa Poccuiickoro obeobpasoBatensHOro noprana
http://experiment.edu.ru AIIXUMWUK: canT J1.KO. Anukbeposon

http://www alhimik.ru Bcepoccuiickaa onuMmnuaga LWKOSIbHUKOB MO XUMUN
http://chem.rusolymp.ru OpraHmyeckasi XuMusi: aNEKTPOHHbIN Y4eOHUK ONst cpeaHen
LLIKOSbI

http://www.chemistry.ssu.samara.ru OCHOBblI XMUW: 3NEKTPOHHbIN Y4EBOHUK
http://www hemi.nsu.ru OTKpbITbIN KONNeaK: XuMus

http://www.chemistry.ru [luctaHumoHHasa onumnmuaga no XMMmuu:
TenekoMMYHUKaLMOHHbIV 0BbpasoBaTesibHbIN NPOEKT
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