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[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O O0OIIETr0 0Opa30oBaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMH IPENoAaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTeNnpHOEe MPEIMETHOE COJEp)KAaHUE, MPEelyCMaTPUBAET paclpezesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHusi, a TaKke TPEOOBAHWU K pe3yibTaraM OOyYeHHS XUMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON JESITENIbHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOrMYECKOi 0€3011acHOCTH, MPOOJIEM 3paBOOXPAHECHHUS.

N3ydenune xumun:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl CaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B JKOJIOTHMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHsS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl POrpaMMbl MO XUMHH c(HOpMHpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxoaa K €€ uzydyeHuro. ConaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(byHKIMN OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJIaM II03HaHuUsA B Hayke. M3ydenue xumun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHU U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: «OKpYKarouit
MHUp», «buomnorus. 5—7 kiaccs» U «Pu3uka. 7 Kiiacey.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpPaBUIl OE30MacHOTO
oOpallieHus ¢ BEIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHEe Oo0yJaroImuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHUf,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAaUCHUE /ISl pa3IMYHBIX BUJOB JACATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie yMEHUN 00BACHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIBIT,
NOJy4YeHHbIE MPU U3YYEHUHM XMMUH, NMPUMEHATh UX NpPU PELICHUH MpoOJieM B MOBCEIHEBHOU
YKU3HU U TPYJIOBOM IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYKAIOLICH IPUPOSHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K 00YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBICHHOCTU AajbHeHIIero ooyueHusl.



OO0riee YuCI0 YacoB, OTBEACHHBIX ISl M3YYCHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

Jis peanusanuu pabovel IporpaMMbl HCHOIb3YETCS:

«Mz3natensctBo «IIpocBemenue», 2017-2019

Howmep yueOnuka u3 | ABTOp, Ha3BaHWE, M3AATEIBCTBO yueOHUKA Cpok
(dhenepanbHOTO WCTIOJIb30BaHMSI
nepedHs: yaeOHUKOB y4aeOHMKa
1.1.2.6.2.1.1. Ia6puensu O.C., Octpoymos WU.I'., Cnagkos J10 25 ceHTsaops
C.A Xumusa. AO «M3narensctBo «IIpocBenienney, 2025 rona
2023
1.1.2.6.3.5.2. Pymszutuc I'.E., ®enbaman @.I". Xumus. AO o 25 cenrabps

2025

roga




COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTs. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemlecTB. OTHocuTeNlbHass aToMHas Macca. OTHOCUTEIbHAs MOJEKYJsIpHas Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KomnuuecTBo BemectBa. Moib. MonspHas Macca. B3anMocBsi3b KOJIM4ecTBa, MacChl U 4rciia
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHUI.

du3nueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakiuss U e MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKATMBAHNE METHOM ITPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIOTON) IBJICHUH, HAOI0IeHHE U
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu HarpeBanum,
B3aUMOJICHCTBHE Kese3a ¢ pacTtBopoM coiu Meau (1), mzydenue crocoOoB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
OMbITAa, WIITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MAacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoze, Gu3nuecKkue U XMMHUECKHEe CBOMCTBA (PEaKIUu TOPEHUs).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — almoTpornHas MOIu(HUKaIUs
KHCIIOPO/JIa.

TermmoBoit >(PeKT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucnoTh! u conu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XuMudeckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpasyroIiue (OCHOBHBIE, KUCIOTHBIC, aM(poTepHbIe) U HeconeoOpasytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W TNpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOMIOIeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUeM U KaiblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoieicTBus okcuaa menu (1) ¢ pacTBopoM cepHOI KHCIIOTHI, KUCIOT C METaNIaMH, PEaKIIUii
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (IIIEIOYHBIC U MIEIOYHO3EMETbHBIE METAJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUd CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanueckoil CuCTeMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIOUINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTb, HAOIIOJACHHE, SKCIEPUMEHT, MOJCINPOBAaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEITUYMHBI, €AMHHUIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XUMH4Yeckux odnemeHtos [l M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMHUYECKON CBs3U. THIMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKHX COCIMHECHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, TI0 VYYacTHIO KaTaim3aTopa). OJK30- H
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YpPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nuccouuanuu. CuibHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
IpeICTaBICHUN 00 SJIEKTPOTUTHYECKOW aucconuannu. KadecTBeHHbIE peakiuy Ha HWOHBI.
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakuuu OT BO3IACHCTBUS pa3IMUHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX MIPU3HAKK MPOTEKAHUS peakluil MOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYecKHe CBOHCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTaljlaMH, HeMeTalllaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 35eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYecKHMe M XMMUYeckHe CBOMCTBA. OKCHABI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0C00a MOJTY4YEeHHUsI CEpHOM KUCIOTHI. [I[ppuMeHeHne cepHON KMCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u eé€
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OOmast xapaktepucThka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npumeHeHne. Conu aMMOHMUs, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonab3oBaHWe HUTPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEpPalIbHbIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHUs. YTJIepoJ], aFIOTPOIHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OCH3HMH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U INPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHUaoB), HaOdIofeHHWEe Tpolecca oOOyINIMBaHUS  caxapa TIOjA  JieHcTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOIoJleHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaAMM a30Ta, (ocdopa U HUX COeTMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U GpocaT-uoH U N3y4eHHE TPU3HAKOB UX NPOTEKAHMUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
IPOMBIIIJICHHOCTH, pEIlIEHUE IKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «BakHeine HemeTambl 1 UX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B Ilepnonnueckoi cucreme xumuueckux siaeMeHToB JI. M. MenaeneeBa U CTpOEHUSI aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJAEHUE B Ipupojae. PU3NYECKHUE U XUMUUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAXOXIAEHUE B MPHUPO/IE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMs. BakHellne cCOeIuHEHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoOeHHE aTomMa, HaXoKJIeHUe B npupoje. Ousndyeckue 1 XMMUYECKUE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXHO UCTIOJIB30BAHIE BHIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIOopoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUAECOMATEPHUATIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEeIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHATHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIuUs, NEePUOJUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIWA, H30TOIIH,
pPaluOaKTUBHOCTh, MOJIEKYJa, DIEKTPUYECKHH 3apsl, MPOBOJHHUKH, TMOJIYINPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIe/IOBATENbCKON, TBOPUECKOW W JPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM J1€ATENbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMKA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABISIONIME OCHOBY IS
MOHWMAaHHMS CYIIHOCTH HAYYHOU KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YelloBeKa C MPUPOJHON Cpeaoi, O POJIM XUMHUU B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEI;

MO3HABATEIbEHBIE MOTHBBI, HAlpaBJICHHbIE Ha IOJyYeHHE HOBBIX 3HAHWUU I0 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, JOCTYHHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBb:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNA M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsI aJKOroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU OOPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATLHON Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HM3MUECKOMY M IICUXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MTOJIydaeMble IPU U3YUEHUHN XUMUH, Ul PELICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MIPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJIATHUBHBIE), KOTOpbIE OOECIeyrBarOT (OPMHPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHHUS IIPU OCBOCHUU 3HAHUU:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(GaKTOB U SABJICHUI, BRIOUPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMA X MMHYECKHUX BEIIECTB
U XUMHMYECKHX PpEaKIMi, YCTaHaBIMBATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHME MPUMEHATH B INPOLIECCE MO3HAHMS MOHATHS (IIPEAMETHBIE U METalpEeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelIeHudu YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX IPOLECCAX U SBICHUIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHE HCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XHMHUYECKOT0 COJIepKaHusl, CIIpaBOYHbIe TocoOust, pecypchl UHTepHETa), KpUTUYECKH OLEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIPEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIONBb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAIMM ¥ WLIIOCTPUPOBATh pEUIaeMbIe 3a7a4d HECJIOKHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle MpupoJHON CpeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJMyUYECHHBIC PE3YJIbTAThI IO3HABATEIIHLHON JCITSILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABaTEIbHOU U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
00X MHTEPECOB U COTJIAaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
ITYPMBI», KOOPJIWHAIIUS COBMECTHBIX JIEHCTBUM, ONpeeTieHne KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIESITEIBHOCTH, BBHIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUbI JCATCIIBHOCTU II0 ITOJIYYCHHIO HOBOT'O 3HAHMHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs MAacCa, MacCoOBas A0JIs XUMHYECKOTO 2JIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COECJUHEHMSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISBICHHE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U  J1a0OopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K koHny oOyuenus B 9 kiacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS, XMMHUYECKas peaKuus, XUMHUUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpeleibHO J0ImycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJINYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3aps] HOHA IO XHWMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHHE: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto dopmy [leprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOArPYII C YUETOM CTPOECHHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) oOLIMEe M cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKluil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 110 (popMylie COeTUHEHHS, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIIOJIHEHUIO JAOOPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOJII0IeHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE BocnurareanHblie 3a1a4u
Ne HanmeHnoBanme
(undposbie)
n/ pa3eyioB U TeM Bcer Konrpoubnsr  IIpakruyecku
oOpa3oBaTe/ibHbIE
1| NporpamMmMbl 0 e padoTsl e padoTsl
pecypcsbl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
DopMUPOBaHHE HAYYHOI'O
MHPOBO33pPEHUs:
- XapakTepu3oBaTb METO/IbI
M3Yy4YEHUsI XUMUHU
(HabroieHHe, SKCTICPUMEHT,
U3MEpEeHUe, MOICIMPOBAaHNE) U
UX pOJib B TO3HAHUU MHUpa
BEILIECTB U PEAKIINIA;
- [lonnmars MaTepuanbHoOe
XUMHS — BaxkHast €IMHCTBO BEIIECTB IPUPOJIBI,
obnacTb M03HABAEMOCTH 3aKOHOB
bubnmnoreka [JOK
eCTEeCTBO3HAHUS U _ i TIPHPOJIBT Ha TPHMEPE
11 . 5 0 2 https://m.edso00.ru/7f41837 U3YUYCHUS XUMHYCCKUX
MPaKTUYECKOU . 9
C SBJICHUH (peakuui);
ACATCIBHOCTH - YcraHaBiMBaTh NPUYUHHO-
YeJIoBeKa

CJIE/ICTBEHHBIE CBSA3EH MEXIY
buznuecKkuMu CBOMCTBaMHU
BEILECTB u Ccrocooom
pa3aeneHus CMeCe.
dopmupoBaHue
3KO0JIOTNYeCKUX 3HAHMM:
3HaTh/MOHUMATD:

- pOJIb XUMHUH B COBPEMEHHOM
MHPE 711 OCO3HAHUSA
IMOJIOXKUTECILHOTO U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OTPHUIATENILHOTO BO3ACHCTBUS
€€ Ha IPUPOAY U KU3Hb
YeNoBeKa;
- IpaBUJIa TEXHUKU
0e30macHOCTH Mpu padboTe ¢
XMMUYECKUMH BEIIECTBAMU U
000py/I0OBaHUEM C LIETIBIO
(dbopMUpOBaHUS OEPEKHOTO
OTHOIICHUS K CBOEMY
3JI0POBBIO U 3/I0POBBIO
OKPYKAIOIIIUX;
®opmupoBaHue
NATPHOTHYECKOTO
BOCIIMTAHUS:

- 3HaTH/IOHUMATH POJIb

OTCUYCCTBCHHLIX YUCHBIX B
CTaHOBJICHUH HAYKH XUMUHU
(M.B. Jlomonocos, /I.H.
Menpenees).

1.2

BemectBa n
XUMHUYCCKHUC
peakiuu

17

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837

c

®opmupoBanue
IKOJOTHYECKHX 3HAHMIA:
3HaTL/MOHUMATH:

- Oco3HaBaTh HEOOXOAUMOCTH
Pa3yMHOT'O UCIOJIb30BaHUS
BEIIECTB IIPU U3YYECHUHU
MIPUMEHEHHUS KUCIOPO/ia,
BOJIOpO/a, YTJIEKUCIIOTO rasa,
MPEACTaBUTENEH KI1acCOB
KHCJIOT, COJIeH B
MPOMBIIIJIEHHOCTH U
IOBCEIHEBHOM KU3HU
YeJIOBEKA,
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- XapakTepHu30BaTh POJIb BOJBI
B IIPOMBIIIJIEHHOCTH, CETbCKOM
XO03SMCTBE, NOBCSIHECBHOM
JKU3HU YeJIOBEKa U
ONpeIelIeHUE UCTOYHNUKOB
3arpsi3HEHUS BOJAHBIX PECYPCOB
[Ipumopckoro kpas;
3HaTh/MOHUMATB/YyMeTh
onpeaesiTh.
- Onpenensite
MIPUHAJIEKHOCTh BELIECTB K
OIPENIEIIEHHBIM KJIacCaM U UX
JIEHCTBUS HA OPTAaHU3M
YeJI0BEKa;
- Pemats 3amauu ¢
AKOJIOTUYECKHUM COJEPKAHUEM;
- PaBUJIa TEXHUKH

0e30macHOCTH IpU
BBITIOJTHEHUH MMPAKTUICCKUX
paboT ¢ 1eTbIo
dhopmupoBanus 6epeKHOTO
OTHOIIICHHS K CBOEMY
3JI0POBBIO U 37I0POBBIO
OKPYKaOIIHX.

Hroro no pazneny

Paspen 2. BaxkHeilumne npeacTaBuTe/ M HCOPraHMYECKUX BelecTB

22

2.1

Boznyx. Kucnopoz.
[Tonstre 06
OKCHIax

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837

c

®opMHUpOBaHHE HAYYHOIO
MHPOBO33PEHUSA:
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Bonopon.Ilonsatue

bu6nuoreka [IOK

2.2 8 https://m.edsoo0.ru/7f41837
0 KHCJIOTaxX M COJISIX c
Boma. PactBopsr. bubnmoreka [JOK

2.3 [Tonsitue 06 5 https://m.edsoo.ru/7f41837
OCHOBAHUAX C
OCHOBHBIE KJIacChl bubmuorexa [JOK

2.4 HEOPraHUYeCKUX 11 https://m.edsoo0.ru/7f41837
COCAMHEHUI C

3HATH/IIOHUMATH/YMETh
onpeneysTh:
- MaTepUalIbHOE ETUHCTBO
BELIECTB IIPUPOJBI IyTEM
WJUTIOCTPUPOBAHUS
TEeHETUYECKOM B3aUMOCBS3U
MEX/ly BelllecTBaMu (IIpocToe
BELIECTBO-OKCUA-TUIPOKCHU] -
COJIb)
dopmupoBaHue
JKOJIOTMYECKUX 3HAHUIL:
3HaTh/MOHNMATB/yMeTh
onpeeNsTh:
- Kputnuecku onenusarth
MH(POPMAIIHIO O BEIIECTBAX,
UCMOJIb3YEMBbIX B OBITY;
BO3JICUCTBUE XUMHYECKUX
BELIECTB Ha OpPraHU3M
4esioBeKa U MpUpojy, IpaBuia
6e3omacHOro odpareHus ¢
XUMHUYECKUMHU BELIECTBAMU;
DopMUpPOBaHHE MOTHBALMH
yueOHOH 1esiTeIbHOCTH:
- ®opMupoBaHUE
YCTOWYHBOIO
M03HABATEIHHOTO
UHTEpeca, JI0003HATENBHOCT
Y B U3yUE€HUU MHpa BEIIECTB
IIYTEM I1OJIy4EeHUS
JIOTIOJTHUTEIIbHOU
uHGOpMALIUU U3 PA3THYHBIX
HCTOYHUKOB O 3HAUEHUU

OTACIIBHBIX HpeI[CTaBPITCJIeﬁ
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HEOPraHUYeCKUX
COETUHEHUH.

Hroro mo pazaeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuideckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIHUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[Tepuoanueckuii
3aKOH U
Hepuomiecias bubnnoreka IIOK
31 oM 7 0 0 https://m.eds00.ru/7f41837
XUMHYECKUX
anemenToB 1. U. ¢
MeHpene-eBa.
Crpoenue atoma
XuMHUeCKast CBS3b.
OKUCIHTOTEHO- bu6nuoreka [IOK
3.2 8 1 0 https://m.edso00.ru/7f41837
BOCCTAHOBHUTCJIIbHEI
€ peaKIuu £

3HaTB/MOHUMATB/YyMeTh
ONpeesATh.
- HCTOPUIO Pa3BUTHUS yUEHUS
00 aromax. Bknaj poccuiickux
YU€HBIX B OTKPBITUE CTPOCHHUS
aToMma.
®opMupoBaHUE HAYYHOI'O
MHPOBO33pPCHHSA:
3HaTh/MOHNMATH/YyMeETh
ONnpenesATh.
- PackpbITne HaydyHOTO M
MHUPOBO33PEHYECKOTO
3HAYEHUS TIEPUOUYECKOTO
3aKOHA U MEPUOJANYECKON
CHUCTEMBI XUMUYECKUX
AJIEMEHTOB

JI. 1. Menneneena.

®opMHUpOBaHHE HAYYHOIO
MHPOBO33PEHUSA:
3HaTH/MOHUMATH/YMeETh
OnpenesTh!

- IPUYMHHO-CJIEACTBEHHBIE
CBA3U MEXIY CTPOCHHEM
aToma, XMMHYECKOM CBA3bIO,
TUIIOM KPUCTAIITMYECKOMN



https://m.edsoo.ru/7f41837c
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pELIETKH CBOWCTBAMHU
XUMHYECKUX COCIMHECHMIA;

- 3Ha4YCHHE OKHUCIIUTEILHO-
BOCCTAaHOBUTEIIBHEIX
peaKkuuii, MPOTEKAIOIINX B
MPUPOAE, UCIIOJIB3YEMBIX B
IMOBCEAHEBHOM XU3HU
YyeJIoBeKa.

Uroro no pazaeny 15
PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO

YACOB IIO 68

ITPOTPAMME

bubnnoreka IIOK
https://m.edsoo.ru/7f41837

c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837
C
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposbie)
pa3zie/ioB H TeM Kourpoabsnble IIpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE
NporpamMmabl padoThI padoThI
pecypcsbl

Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU

IToBTOpEHUE M dopmupoBaHue
11 yriayOneHue 3HaHUM 5 1 0 bubnuorexa [JOK Hay4HOr'o
' OCHOBHBIX Pa3JIC/IOB https://m.edsoo.ru/7f41a636 =MHPOBO33PEHML:
3HaTh/MOHUMATB/YyMeTh
Kypca 8 kiiacca _
onpeeNsTh:
OcHosubie Bu6nuorexa LIOK - HMCTOPHIO CTAHOBJICHHUS
1.2 3aKOHOMEPHOCTH 4 0 0 XUMHUECKON HAYKH, eé
p . https://m.edso00.ru/7f41a636 YK,
XUMHUYECKHUX PEAKITHHA OCHOBHBIX TIOHSTHH,
NEPUOINYECKOTO 3aKOHA
KaK OJIHOTO U3
BaXHEHMIIINX 3aKOHOB
TIPUPOJIBI;
- XUMUYECKYIO
OpraHU3alMI0 KUBOU U
DIEKTPOTUTHYECKAS HCEXHUBOH MPUPOABL,
- MaTepHabHOE
JIACCOTAAIHS. bubmuorexa [JOK p
1.3 8 1 1 €IMHCTBO BEIIECTB
XUMUYECKUE PEeaKIINH https://m.edso0.ru/7f41a636

MPUPOJBI ITyTEM
B pacTBOpax COCTAaBJICHUS
TEHETUYECKUX PAIOB
MeETaJuIa, ePEXOTHOTO
JJIEMEHTA, HEMETAJLIA.
dopmupoBaHue
IKOHOMHYECKHX
3HAHUIA!



https://m.edsoo.ru/7f41a636
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3HAaTH/IIOHUMATH/YMETh
onpeneysTh.
- BIIMSIHUE YCIIOBUH Ha

CKOPOCTb XUMUYECKHX
peaxiuii (BO3MOXHOCTh
yIpaBiIeHUs
XUMHYECKUMHU
rpoLeccamMu Ha

IIPOU3BO/JICTBE).
Hroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
OO6mas dopMupoBaHue
XapaKTepUCTHKA HAYYHOTO
P P bubmuoreka [JOK MEDOB033DCHIS:
2.1 XUMHYECKUX 4 _ p Y :
snementor VIIA- https://m.edso0.ru/7f41a636 3H3TB/HOHI/IMaTb/yMeTb
r YCTAHABJIHUBATH:
rpynnsl. ['agoreHsl —
OO6mas CJIEJICTBEHHBIE CBSI3U
XapaKTepUCTHKA MEXTy CTPOCHHUEM
99 XUMHYECKHUX 5 Bu6muorexa [OK aToMa, XUMUYECKOM
' anemenTos VIA- https://m.eds00.ru/7f41a636 = CBA3b10, THIIOM
" KPUCTALITUIECKON
rpynnsl. Cepa u eé .
PEIIETKH HEMETAIIJIOB U
COCAMHCHNA WX COCIMHEHUM, UX
Oomas (bU3NIECKUMU U
XapaKTepUCTHKA XUMHYECKUMHU
XHMHYECKUX Bu6morexa [IOK CBOMCTBAMHM,
2.3 7 - MaTepUaJIbHOE

sieMeHToB VA-

rpymbl. A30T, pocdop
U MX COCTMHEHHS

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

€AMHCTBO BEIIECTB
IIPUPOJBI IIyTEM



https://m.edsoo.ru/7f41a636
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Obmas
XapaKTEePUCTHKA
XUMHUYECKHUX
aneMeHToB |VA-
TpYHNIBL. YTIEpOa U
KPEMHHN U UX
COCIMHECHUSA

bu6mmoreka [IOK

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

COCTaBJICHUS
TEHETUYECKUX PAIOB
HEMETAJIJIOB.
dopmHupoBaHHE
NATPHOTHYECKOI 0
BOCIIUTAHMSA:
3HATH/IOHUMATH/YMETh
onpeeNsTh:

- POJIb POCCUMCKHUX
YYCHBIX B Pa3BUTUHU
XMMHYECKON HAYKU;
®opmupoBaHue
BAJICOJIOTHYECKUX
3HAHMI:
3HaTh/MOHNMATB/yMeTh
onpeeysTh:

- OMOJIOTMYECKYIO POJIb
HEMETAJUIOB JUIS
OpPIraHHU3MOB;

- OCHOBBI 3/J0POBOTO
o0pasa KU3HH.
dopmHupoBaHHE
IKOHOMHMYECKHX
3HAHM:
3HaTB/MOHNMATB/yMeTh
onpeesTh:

- IPOU3BOJICTBO CEPHOM
KHCIIOTHI (BBIOOD CHIPbS,
Hay4YHbI€ TPUHIIMIIBI
MIPOM3BO/JICTBA),
CUJIMKAaTHOMN
ITPOMBIIIJICHHOCTBIO;



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

Hroro no pazneny

25

Pa3zgen 3. MeTauibl M HX COeITMHEHUA

dopMupoBaHue
IKOJIOTHYECKHX
3HAHUIL:
3HaTh/MOHNMATB/YyMeTh
onpeaesTh.
- IpaBUJIa TEXHUKHU
0e301acHOCTH IIpU
BBITIIOJTHEHUH
IPAaKTUYECKUX paboT ¢
1eTbI0 (POPMUPOBAHUS
Oepe’KHOr0 OTHOLLICHUS K
CBOEMY 37I0POBbIO U
3JI0POBBIO OKPYKAIOLIHX.
- IpOOIIEMBI OXpaHBbI
OKpY>Karollei cpesbl,
CBSI3aHHBIX C
XUMUYECKUM
IIPOU3BOJICTBOM.
- IpaBUJIa ITOBE/ICHUS B
YpE3BBIYANHBIX
CUTYalUsiX, CBA3aHHBIX C
BO3JICUCTBUEM
pa3INYHBIX BELIECTB
(yrapHoro rasa,

COEeIMHEHMH a30Ta,
CepBHI).

31 OO01ue cBONCTBA
' METaJUIOB

4

bu6mmorexa [{OK
https://m.edso0.ru/7f41a636



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

3.2

Bakneiinme MeTauibl
U UX COCTUHEHUSI

16

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

dopMuUpoBaHHe
HAYYHOT'0
MHPOBO33pPCHUS:
3HaTh/MOHNMATB/YyMeTh
onpeaesTh:

- IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U
MEXy CTPOCHHEM
aToMa, XUMUYECKOU
CBA3BI0, TUIIOM
KPUCTAJUTMYECKOU
PEIIeTKHA METAJUIOB U UX
COCTMHEHHH,

ux (pU3UYeCKUMH U
XUMUYECKUMHU
CBOMCTBaMH.

- OOBACHATH
MaTepuaIbHOE €TUHCTBO
BEILIECTB MPUPOJIbI
IIyTE€M COCTaBJICHUS
T€HETUYECKUX PSJIOB
METaJIJIOB.
®opmupoBanue
NAaTPUOTUYECKOTO
BOCIIMTAHMSL:
3HaTh/MOHUMATH

- pOJIb POCCUNCKUX
Y4YEHBIX B Pa3BUTUHU
METaJUTypIrHH.
dopmupoBaHue
BAJI€0JIOTHYECKHX
3HAHMIA:
3HaTh/MIOHUMATH!



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

- 3HAUYEHHE METAJUIOB
JUIS KUBBIX OPTaHU3MOB;
- OCHOBBI 3JJOPOBOTO
o0pasa KHU3HH;
dopMuUpoBaHHe
IKOHOMHYECKHX
3HAHUIA:
3HaTB/MOHUMATB/YyMeTh
onpenesiTh.

- HaXOXKJICHHE METAJUIOB
B IIPUPO/JIE, BUIAX
METaJUTYpTHH,
paloHaIEHOM
WCTIOJIb30BAHUHT
METaJJIOB, O COco0ax
3alIAThl METAJUIOB OT
KOPPO3HH.

- pemarp 3aa49u C
MIPOU3BO/ICTBEHHBIM
COZIepKaHUEM.
®opmupoBanue
IKOJIOTHYECKHX
3HAHMM:
3HaTh/MOHUMATH/YMeETh
NPUMEHSATH!

- IpaBHJIa TEXHUKA
0e30macHOCTH IpU
BBITTOJTHEHUH
MPAaKTUYECKUX paboT ¢
1ebI0 POPMUPOBAHUS
OepeXKHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO U
3JI0POBBIO OKPY/KAIOIIHX.




- IpOOIEMBI OXpaHbI
OKpPY>Karollel cpeispl,
CBSI3aHHBIX C

XUMHYECKUM
MPOU3BOJCTBOM.
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
®opmupoBaHue
HPABCTBEHHOI'0
BOCIIMTAHHA:

BemecTBa u
4.1 MaTepuaibl B )KU3HU
YeJIoBeKa

bu6mmoreka [JOK

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

3HaTB/MOHUMATB/YyMeTh
onpeaesTh.

- COLIMAJIbHYIO
3HAYUMOCTHU U
coJiep;kaHue Npogeccuit,
CBSA3aHHBIX C XUMUEH.
®opmupoBanue
IKOJIOTHYECKHUX H
IKOHOMHMYECKHX
3HAHMI:
3HaTh/MOHNMATB/yMeTh
onpeesTh:

- OTBETCTBEHHOCTb 32
MpUMEHEHNE
MIOJIyYE€HHBIX 3HaHUN U
YMEHUH, TO3UTUBHOM
pOJIM XMMHUU B XKU3HU
COBPEMEHHOTO
oO1IecTBa,
HEOOXOINMOCTHA
XUMHUYECKH I'PaMOTHOIO
OTHOILIECHUSI K CBOEMY



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

3JI0pOBBIO U
OKpY>Karollen cpelie;
- pewaTh 3a/1a4M C

KOJIOTUYECKUM
COJICPIKaHUEM;
- pelaTh 3a7a4u ¢
IIPOU3BOICTBEHHBIM
COJICPIKaHUEM.
Wroro mo paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoJunyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero Konrponbusie IlpakTuueckue  00pasoBaTesbHbIE
padoThbI padoTbI pecypcbl
B 5 .OT. 11 )
L Poun s senonexa, Teran 1 0 o | BebmommIOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
2 ITonsatue o MeTomax MO3HAHUS B XUMUU 1 0 0 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
e e I o Bmomox
patop P Pt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
, | et g | o Bomoeaox
Meceil (Ha IpuM YHUCTKHU [TOBAPEHHOMN
pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
5 Yucrtele BemecTBa U cMecu. CiocoObl 1 0 0 bu6mmoreka [JOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
bubmuorexa [JOK
6 A ) 1 0 0
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6¢
, | e e[ o Bmemiok
P https://m.edsoo.ru/ff0d2bes
CJI0’KHBIE BEIIECTBA
bu6 OK
8 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 0 0 nomotexa 11

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

9 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX 3JIEMEHTOB
10 CocraBieHne XuMHIeCKuX Hopmyi
OMHAPHBIX COEAMHEHUH 10 BaJICHTHOCTH.
1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OtHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 3JIEMEHTa B bubnnoreka [JOK
COCAMHEHUN https://m.edsoo.ru/ff0d350c
13 Komnuectso BemecrBa. Moiabs. MoisipHas bubnnorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 O000111eHIE U CUCTEMATU3AaIlUs 3HAHUI.
15 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XUMUYecKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Borancienns komuecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
18 .
M0 YPaBHEHHUSM XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
19 (coez[HHq;HHsfupasnomeHm 3a1\F4)e1ueL:ms[ bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
Krnaccudukanus XuMHUECKUX peakiui BuGmiorexa LIOK
20 (coenuHEeHMs, Pa3NOKEHNS, 3aMEILIEHUS,

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK

21 . 0600
PHHIIIONEIHCT. 1760 erHHe . https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
29 KontponsHas padora Nel mo reme bubmumoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .C .
25 Knoropon— onevient 1 pocroe seticerso Bnmiorexa LIOK
poA p H ' https://m.edsoo.ru/ff0d448e
O3zoH
@ .
2 xucropoma (peasum oxicesa, roperc) Bumiorera LIOK
poAa tpeartt » TOP ' https://m.edsoo.ru/ff0d4614
[TousiTe 00 okcumax
C 0
R ———— buGmorera IOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
T . .
25| nomeemcomeomormmeoro yasmor Batmorera LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
OK30- U DOHAOTCPMHUUCCKHX PCAKIUAX
T .
27 | Spmmomosouame, cxootm o Bnmmorexs L1OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
5 | ongocamn oo mmeropors buGmorera LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €ro CBOMCTBY
29 Boxopon — 351eMeHT U IIpOCTOE BELECTBO. bubnuorexa [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
30 dOu3ndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK

Bozopoja. [IpumeHeHue Boopoia

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

31 [TonsiTHe 0 KUCTOTAX U COJIAX https://m.eds0o.ru/ffod50d2
39 Crioco0sI MmosTydeHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
33 «IEI)OJ'Iy‘ICHI/IC u Ic)o61/1palele BOJIOpOa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YE€HHE €ro CBOMCTBY
34 BBoanblit uncTpykTax.. OT. MosnspHblit bubnnoreka [JOK
00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIMUECTBA BEIIECTBA
35 ras3a 1o €ro U3BeCTHOMY KOJIMYECTBY B bubmmoreia LIOK
B https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHUIO
36 peakIuy Ha OCHOBE 3aKOHA 06Léi]/III)-II)IX Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
37 du3nyeckne U XUMHYECKHE CBOMCTBA BOJIbI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanuii. [Tonsitue 00 bubnuotexa [JOK
WHJIUKATOpaXxX https://m.edsoo0.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie u
39 HelfacmmeI:)HHme EaCTBopLL MazICOBaﬂ TIOJIA bubmorexa [JOK
https://m.edsoo.ru/ff0d5b40
BEIECTBA B pacCTBOPE
[TpakTuueckas pabora Ne 5 mo Teme
40 «I?IpI/IFOTOBJIeHEe pPacTBOPOB € ONPEIECIEHHOM bubmorexa IOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICH pacCTBOPEHHOTO BEIIECTBA
41 KonrtponbHas padora Ne2 o teme bubnuorexa [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KiaccupUKaIs,

bubmuorexa [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
58 cucnomu, ocuonix n aworepis buomorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [lonyyeHnue u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUIt https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
46
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
47 [TonydyeHnue u XuMHUYECKUE CBOMCTBA KUCIOT Bubmiorexa LIOK
i https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnuotexa [JOK
48 .
MOJTYYeHHS, XHMHYECKUE CBOMCTBA https://m.edso0o.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
49 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
50 I'eneTnyeckas cBsI3b MEXKIy Ki1acCcamu bubnnoreka [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
bubmuorexa [JOK
51 0606 7
OOIIEHHE I CHETEMATHSAIIA SHATHH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme BuGmorexa LOK
52 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubmuoreka [JOK

53 T
XUMHYECKUX 3J1eMeHTOB. [loHsiTHE O rpymmax https://m.edso0.ru/00adoffa
CXOIHBIX DIIEMEHTOB
I1 7 I1
51 cncrewa xavaccrns onewesmon JL 1. BuSmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
55 epio o bubmuorexa [JOK
WOJBI, TPYIIIEL, I IIBI
PHOJEL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
56 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnnoreka [JOK
H3oTtomb! https://m.edsoo.ru/00ada342
C o
ST oncwerrron Hepwosmrecxo ovcress 1 U BuGmotexa LIOK
pHOZ T https://m.edsoo.ru/00adaébc
Menneneesa
X
5 ero nonowermio » Hepmomescorofi cncren Bubmnorexa LIOK
PHOA https://m.edsoo0.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akona ass
59 pa3BuTHUA HAayKu U npaktuku. . 1. bub6nuoreka [IOK
MeHieneeB — y4EHBIH, TeIaror u https://m.edsoo.ru/00ada96e
TpaKIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
60
XAMHYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmorexa [IOK
61 51
OFHAT XHMITHECKAZ CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsapHas XUMHYECKasI CBI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
63 KoBasienTHast HEMoJsipHasi XUMUYECKasi CBSI3b

https://m.edsoo.ru/00adaab9
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bubmuorexa [JOK

64 CTeneHs okucIeHiA L https://m.edsoo.ru/00adae28

65 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 Bubmorexa LIOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
66 OKucCIUTeIN U BOCCTAHOBUTEIIH 1 https://m.e dsg).ru 100adb076

67 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexa [JOK
aToMa. XMMHYECKasl CBSI3b)» https://m.edso0.ru/00adb486

68 PezepBHbiit ypok. O6o01eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/00adb33c

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KJIACC

KoanuyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

No ni/m Tema YpoOKa KOHTpOJ‘IbHLIe HpaKanecKne oﬁpasoBaTe.ﬂbnme
Beero padoThI padoTsbI pecypcel

BBoansiit uncrpykrax.. OT.

1 Ilepuonnueckuii 3akoH. [lepuoauueckas 1 0 0 bu6nmorexa LIOK
cucTeMa XUMHUYeCKuX aneMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 XI/IMI/IquKi)IX AJIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmroreia LIOK

https://m.edsoo.ru/00adb6b6

MEePHUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bu6nmorexa LIOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOM CBSI3U U THIIBI bubmmoteka IIOK

4 . 1 0 0
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1 0
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuui no bubmuorexa [IOK

6 1 0 0
Pas3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKON PEAKIIHH.

7 [TonsTHE O FOMI())FGHHBIX u FeTepOF:HHBIL)[( 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/00adbe9a

PEaKIusIx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bubmuoreka [JOK

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c
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OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

o peakinuu https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. Bu6muotexa [JOK
CuiibHbIC U clla0bIe 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honublie ypaBHEHUS peaKIuit bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IpeACTaBICHUHN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
AIEKTPONIUTUYECKON TUCCOLIUAIIUT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIIUTUYCCKOM Bubmmorexa IOK
https://m.edsoo.ru/00add8b2
JIUCCOIUAIIIT

14 [TonsiTve o ruaponuse cosen bubamorexa [IOK

https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN bubmorexa HOK

https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubmmnoreka HOK

16
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa
KoHnTtponbhas padora No2 o teme

17 «9J1e11:<)TponnvaquKasI JIUCCOLIHAIINA. bubmmorexa [IOK

https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»

18 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmnorexa [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
XJI0poBOAOPO. E?onsmaﬂ KHCIIOTa, Bu6morexa LIOK

19 XUMUYECKHE CBOWCTBA, MOTyYeHUE,

IMPUMCHCHUC

https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00adcade
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[IpakTuueckas padora Ne 2 o reme

20 N S . S bubnunoreka LIOK
«[lony4yeHue CONITHON KUCIOTHI, U3y4EeHU
. y? v https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
21 €aKIIUii, ecliu O, " 3 pearcHTOB J1a Bubmmorexa IOK
Wi, €CITU OJTUH U TCHTOB JIaH B
beakh A P A https://m.edsoo.ru/00ade488
U30BITKE
OO61mas xapakrepucTrka 31eMeHToB VIA- bubnnoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 - p Il(i) . H p . bu6nmorexa LIOK
ax0XJICHHUE Cephbl U €€ COeTUHEHUI B
A P vﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephbl
CepoBogopoi, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
24 o
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KUCIIOTa
25 bus Hec Fe) ; €CKHE C 0’"0 a bubmorexa HHOK
W3WYECKUE U XUMUICCKHE CBOMCTRA,
https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE peaKkiluu, JiexKallrue B OCHOBE
26 MPOMBINIIEHHOTO CII0Cc00a MOTydeHus bubnnorexa [JOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIeH Cpelibl COETUHEHUSIMHA CEPbI
27 Brrunciaenue MaccoBoii 10JIM BeIX04a bubnunorexa LIOK
IPOAYKTa PeaKkIuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTUKa 3J1eMeHTOB VA-
28 rpynnsl. A30T, pacpoCTpaHEHHE B bubmuorexa [IOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMuak, ero Gu3nIecKne U XUMUYECKHE bubnuorexa [JOK

CBOICTBa, MOJIy4€HHE U PUMEHEHUE

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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[IpakTuueckas padora Ne 3 o reme

bubnunoreka LIOK

30 «HounyquHe aMMHUaKa, U3y4eHHE €To https://m.eds0o.ru/00adfL80
CBOICTB»

31 A3oTHas Kuciora, e€ Gu3nvecKue u bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS

32 B KaYECTBE MUHEPAIbHBIX YI0OpEHUH. bubnnoreka [JOK
XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIICH https://m.edsoo.ru/00adf518
Cpebl COeTMHEHUSIMH a30Ta
[ToBTopHusIii nHCTpYKTaX. OT. . Oxcun

33 docdopa (V) u pochopHas Kuciora, bubnnoreka [JOK
bu3nUecKre ¥ XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
NOJTy4YeHHE
Hcnonb3oBanue pocdaroB B KauecTse

34 MUHEPAIIBbHBIX ynq())6p(£HI/n7I. 3arpsi3HeHue Bubmmorexa IOK

. https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuoreka [JOK
(du3nyecKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepona, ux Gu3ndeckue u

36 XHUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHUE but6mmoreka [IOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepoja https://m.edsoo.ru/00adfebe
(Iv)

37 VYroapHas KucioTa v e€ coau Bubmmorexa IOK

https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme BuGmorexa LIOK
38 "ITosrydeHune yrieKucioro rasa.

KauectBenHas peaxius Ha KapOOHAT-HOH"

https://m.edso0.ru/00ae027e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIiIepoia
40 Kpemnuii u ero coenunenus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmorexa LIOK
41 .
«Baxxueie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
Kontpoarnas padbora Ne3 mo teme
42 <<Ba>Kli){eI71mHe erMeTaJJI\JrIH U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHEHMS
OO0m1as XxapakKTepuCTUKa XUMHYCCKUX
43 3JIEMEHTOB — METAJUIOB. MeTammnyeckas bubnuoreka [{OK
CBSI3b M METAITMYECKAsl KPUCTAIUTUIECKAST https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA METAJIIOB
XuMHUYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMUYECKUN P HAIPSHKEHU bubamorexa LOK
https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mue crnocoObI MOTYYEHUS METAJLIOB.
45 CnnaBbl. Beruucienus o ypaBHEHUAM bubnuoteka [JOK
XUMHYCCKUX PEaKIni, eCIIi OJIUH U3 https://m.edso0.ru/00ae1156
PEareHToB COJAEPIKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenoyHble METATIIBI buomorexa LIOK

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae103e
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bubnunorexa LIOK

48 OKcubl U THAPOKCUIBI HATPUS U KU htts://m.eds00.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — KAaJbLIUN 1 bubmmoreka [JOK
MarHui https://m.edso00.ru/00ae15e8
50 Baxueiimue coefMHEHUS KaJIbIlUI bubmorexa [IOK
https://m.edso00.ru/00ae15e8
51 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs bubmmorexa [IOK
https://m.eds00.ru/00ae1886
5 | ool
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6moreka [JOK
>4 AdtioMHHiil https://m.edsc?c;).ru/Oan1c64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubmmnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
> HKeneso https://m.edscl)lo.ru/00ae1d86
57 Oxkcupl, THAPOKCUB U conn xkene3a (1) u bubmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUH
D | momcpmnnon s o o bitGnorera LIOK
«BakneHme MeTaIbl ¥ X COSAMHCHUS) https://m.eds00.1u/00ae3de8
Berurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
60 peakiui, ecnu O,Z}[II/II)H W3 PEarcHTOB JIaH B bubmorexa [IOK

HU30BITKE HIIH COACPIKUT MPHUMCECH.

https://m.edso0.ru/00ae1750
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Briuucienns MaccoBOHM J1I0JIU BBIXOJA
MPOAYKTa Peakiuu

61 O06o001IeHrne U cucTeMaTU3alus 3HAaHUK 1
62 Kontpoinbnas padora Ne4 o teme 1
«Baxknelme MeTaibl U UX COSIUHEHUS
63 BemectBa 1 Matepuaisl B IOBCEAHEBHOMN 1 Bu6muotexa [JOK
KHU3HH YeI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKaAIOILEeH 1 bubnnoreka [JOK
cpepl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHn 3KOJIOTHYECKUX 1 bubnnorexa [JOK
podsem https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 Bu6moteka [JOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 8 xnace/ I'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIHOHEpPHOE
obrrectBo «M3narenscTBo «IIpocBereHney
2. Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKITMOHEpHOE
obmrectBo «M3narenbcTBO «IIpocBerieHne)

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Iunaktuueckue Marepuanbl. Xumus 8-9 knaccel. P.A. Jlunun, E.E. SIxumona, H.A.
Borunosa (/Ipoda - 2000)

2. KontponbHbie U poBepoyHbie padboThl o xumuu 8-9 kiace. M.B. 3yeBa, H.H. I'apa ([Ipoda
—2002)

3. M.A.Ps608, E.}O.HeBckas. «Tectsl mo xumun. 8 kiacc (k yueonuky O.C.I'abpuensna)»-
M.:Dx3amen.2004.

4. 3apaun no xumuu Uit nocrynarouux B BY3e1 I'.I1. Xomuenko, N.I". Xomuenko (Beiciias
mikosia - 2000)

5. Marepuansl 1Jis MIOATOTOBKH M MPOBEAEHU SKk3aMeHa. Xumud 9 knacc. P.I'. UBanoBa u nip.
(TTpoceermienue - 2002)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

WnTepuer pecypcesl. Jlaboparopus cuctem myibtumenua, Mapl' TV, 2004
OnekTpoHHbIH yueoHuK «1Cx»: Penetutop. Xumus 8-9 xi. bazossiit kype. 2003 T.
DIEeKTPOHHBIN caMoy4HTeNb. XuMHus i BceX. XX 1. Pemenue 3amad. 2004 T.
DnekTpoHHOoe npuioxeHue «lloBropenne n KOHTpoJb 3HaHuil. Heoprannueckas xumus. 8
kiace» MznarensctBo «Ilmanera». 2011 ¢

* http://www.dutum.narod.ru/element/elem00.htm (Paccka3sl 06 31eMeHTax)

* http://www.hemi.nsu.ru/ (OcHOBBI XUMUU. DIECKTPOHHBIN YUCOHHUK)

* http://www.himhelp.ru/ (ITonHbiit Kypc XuUMuUM)

* http://chemi.org.ru/ (YueOHUK XHUMHUH)

* http://home.uic.tula.ru/~zanchem/ (3anumMaTenbHas XUMHS)

* http://hemi.wallst.ru/ (Xumus. O6pa3zoBatenbHbIil CAWT A1 IKOJIBHUKOB)

« http://chemistry.narod.ru/ (Mup xuMum)

* http://www.alhimikov.net/ (TTosie3nas uHGOpMAITUS 0 XUMUH)

* http://www.alhimik.ru/ (AJIXUMUK)

* http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumumu)

* http://www.hemi.nsu.ru (OcHOBBI XUMHUU: 00pA30BATEIbHBII CAUT IS IKOJIHHUKOB U



CTYJICHTOB)

* http://www.chemistry.ru (Xumust B OTKPBITOM KOJUICIDKE)

* http://webelements.narod.ru (WebElements: onnaiiH-cripaBOUHHK XMMHUYECKUX 3JICMEHTOB)
* http://maratakm.narod.ru (BuptyanbHas Xumuueckas IKoJia)

* http://all-met.narod.ru (3anumarenbHas XuMusi: BCE 0 METaJlIax)

« http://experiment.edu.ru (Komekiust «kEcTecTBEHHOHAaYYHBIE SKCIIEPUMEHTBDY: XUMHS )
« http://schoolchemistry.by.ru (IlIkonsHast XuMus )

* ru.wikipedia.org/wiki/ (OkucIuTEIbHO-BOCCTAHOBUTEIBHBIC PCAKIIHH)

» www.Xximicat.com/info.ru (OkucIuTeIsHO-BOCCTAHOBUTEIILHBIE PEAKIIHH )

* http://files.school-collection.edu.ru

* http://festival.1september.ru
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