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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
pabouell nmporpaMmbl BOCIIMTaHUS U C YYETOM KOHLEMLMM MPENoJaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranmu3ainusax Poccuiickoit deneparuu.

[IporpamMa mo XuMuu JAa€T MpeJCTaBleHHE O LesIX, oOmeill crparerun oOy4yeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJlepKaHKe, MpelycMaTpUBaeT paclpeesieHue ero no Kiaccam u
CTPYKTYpUPOBAHUE 110 pa3fiesiaM U TeMaM IPOrpamMmbl 110 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COLECPKAHUSA, PEKOMEHIYEMYIO I0CIEI0BAaTEIIbHOCTD
U3YYEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKU Yy4eOHOTrO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3SMOXKHOCTH MpeaMeTa A
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHON 00Opa3oBaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs: XUMUU
Ha YpOBHE LeJeil W3y4eHHs NpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIbHOU
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHUE XUMUH CITY>KUT OCHOBOH 7151 (HOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIerocs, ero
NpeCTaBIeHUH 0 MaTepUabHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIe XUMHEH
IIPEJICTaBICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOWYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPIreTUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30IacCHOCTH, IPOOIIEM 3APaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaan3allii BO3MOKHOCTEH 1711 caMOpa3BUTUS U (POPMHUPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ 001ell U (PyHKIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, JKCHEPUMEHTAIbHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npohecCHOHANBEHOM e TeNbHOCTH,

3HAaKOMHUT CO CHCI_II/I(I)I/IKOI\/'I HAayYHOI'O MbIIUJICHUA, 3aKJIaJAbIBACT OCHOBBI HCJIOCTHOTO
B3Iliga Ha CAWMHCTBO IMPUPOJABI W YCJIOBCKA, ABIACTCA  OTBECTCTBCHHBIM  OTAallOM
B (I)OpMI/IpOBaHI/II/I eCTeCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqa10m1/1xc51;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.



JlanHble HampaBieHHUs B OOyYeHUH XUMHHU 00ecreduBaloTCsl crenn(ukoi coiepxaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TMEJAarorMuyeckd aJalnTUPOBAHHBIM OTpaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHMs OPUEHTUPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMbI NI€PBOHAYAIbHBIX IOHATHH XMMUU, OCHOB HEOPIaHWYECKOH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHusi MPOTrpaMMBbl MO0 XUMHUU CHOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e msydeHuro. CoaepaHHUE CKIIAIbIBACTCAd M3 CUCTEMBl MOHATHH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XUMHUYeCKOM peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIMILY IOCIEA0BATEIbHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— IpeICTaBICHUM 00 IEKTPOIUTUYECKON JUCCOLMAIMH BEILIECTB B PACTBOpAX.

Teopernueckne 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE SMIMPHYECKH IIOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS W IPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U NTOIYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpaMmbl O XHMHH CHOCOOCTBYET (OPMHMPOBAHUIO NPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM II03HaHUsA B HayKe. M3ydyenune xummn
NPOUCXOAUT C TMPHUBJICYEHUEM 3HAHUW M3 paHee M3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kjacc.

[Tpy n3yuyeHH XUMHH IPOUCXOIUT POPMHUPOBAHUE 3HAHUN OCHOB XUMHUECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOIN NesATETbHOCTH YeJIOBeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHpPOBAHUU
CHCTEMbl XUMHMUYECKUX 3HAHUN — BaXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0O0OIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B
NpUOOIIEHNHN K HAYYHBIM METOJIaM MO3HAHMS ITPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
GOpMUPOBAHUM M DPA3BUTHH MO3HABATENIbHBIX YMEHUH H HMX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEI0BATEIBCKOM J1eSATeNIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEHEBHOMN KU3HHU.

[Ipy m3ydyeHHH XMMHH Ha yYpOBHE OCHOBHOI'O 00IEro oOpa3oBaHMsI BaXHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (hopMmupoBaHNE MHTEIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIIPHOMY MPHUHSATHIO pEIIEHUH, CIOCOOHOW aganTUpOBAaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



— HamnpaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYECKOE MpHOOIIEeHne OO0YyJalomuxcs K
CaMOCTOSITCIILHOU O3HABaTEIbHOU ACATCIIbHOCTH, Hay4YHbIM METOJaM IIO3HaHUA,
(OpPMHPYIOIIM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— ofecrnieueHue YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYalOIIMMUCS OIbITa
pa3HOOOpa3HON /AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE VISl PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

— opmupoBanue o0me PyHKIHOHATHHONW U €CTECTBCHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quCcIe YMEHHHA OOBSCHATH U OICHWBAThH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCIOJIb3Yys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU H3IYYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pEleHUH MpolieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU EATEIBHOCTH;

— (opmupoBaHue y 00yJarOIIMXCs TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUM AJi1 BBIPAOOTKU SKOJOTHYECKH IEIecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOU
cpenpbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl U HAMPABJIEHHOCTH JAAJIbHEHUIIIET0 00yUYeHHS.

OO01iee yuCiIo 4acoB, OTBEIEHHBIX JJIS U3YYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO

obpasoBanusi, coctaBiseT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHa'{aJIl)Hble XUMHUYECKHUC ITIOHATHUSA

HpCI[MCT XuMHH. Pollb XMMHMH B KM3HU 4Ye€I0BEKa. XHMHUSI B CHCTEME HayK. Tena u
BemecTBa. Pu3nMUecKHue CBOMCTBA BCIIIECTB. ArperaTﬁoe COCTOSTHHEC BCIICCTB. IlonsiTne o
METOJIaX MO3HAHUA B XUMHU. UKNCTHIE BEIIECTBA M CMECH. CnocoObl pasaciICHUA cMmeceit.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMeHTB.. CHMBOJIBI XUMHYCCKHX JJICMCHTOB.
HpOCTBIC " CJIIOKHBIC BEIICCTBA. ATOMHO'MOHCKYJIHPHOC YUCHHUC.

XuMu4geckas (l)opMlea. BaneHTHOCTP aTOMOB XMMHYECKHX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€UICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHasd
Macca. MaccoBas J0J1 XUMHUYECKOTO JIEMEHTA B COSIMHECHUM.



KomnuectBo BemectBa. Mosib. MossipHass macca. B3anMoCBs3b KOJIMYECTBA, MacChl U
YHuCia CTPYKTYPHBIX €IMHMI] BEIIecTBa. PacuéThl mo opMynamM XUMHYECKUX COSTUHEHUH.

Ousnyeckue M XUMUYECKHE SBJICHHA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKUEe ypaBHeHH. Kiaccupukanus XUMHUYECKUX peaKiui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMMYECKOH MOCyno#l, mpaBuiamMu paboThl B jJabopartopuu U MpuEMamu
oOpaiieHusi ¢ 1abOpaToOpHBIM OOOpPYIOBAaHUEM, M3Y4YCHHE W ONHUCaHUE (U3NYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HaOMIOJeHHE (PHU3UYECKuX (IUIaBICHHE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYINKE, KUIEHWE U KOHACHCAIUs BOJbI) U XUMUYECKUX (TOpeHue
CBEYH, MPOKAJUBAHUE MEAHOM IPOBOJIOKH, B3aMMOJCIHCTBHE MeJla C KHUCJIOTOM) SIBJICHUH,
HAOJIO/IEHUE U OMHMCAHHE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (paziokeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOpUIoM Oapusl, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHuM, B3auMoOjeicTBue kene3a ¢ pactBopoMm conu meau (II), msydenuwe crmocoOoB
paszieneHus cMeceil: C IMOMOIIbI0 MarHuTa, (PUIBTPOBAaHUE, BBIAPUBAHHUE, TUCTHILISALMS,
xpomaTtorpadusi, TMpOBEIEHHWE OUYUCTKA T[OBAPEHHON COJHM, HAONIOJICHHE U ONKCAHUE
pe3yabTaTOB NPOBEJICHUs OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MACChI, CO3/IaHHE
MojieIe MOJIeKy (IIapOCTEPHKHEBBIX ).

Baxkueiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — a/eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nyeckue U XMMHUUECKUE CBOMCTBA (peaKkMKU TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMY4eHUs KHCIOpoJa B J1abOpaTopuu U
poMbINIeHHOCTH. KpyroBopoTr kucioposaa B mpupoje. O30H — aiaoTponHas MOAuUKaLus
KHCIIOpOJa.

TermnoBoit 3pQexT XUMHUYECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMUYECKHE peakluu. TOIIMBO: yroib M MeTaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
nMapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — »aieMeHT W mpocToe BemliecTBO. HaxokleHue Bogopoja B HPHUPOIE,
(du3nvecKre U XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI oTy4eHus. KucinoTer u cou.

MosnsipHblil 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM YpaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pacrtBoputens. PactBopsl. HaceleHHble u
HEHACBIILICHHBIE pacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jisl BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOJIHBIX BoA. OXpaHa U OYHMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranuuecknx coenuHeHuil. Oxcuapl. Kimaccudukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHEIE, aM(OTEpHBIE) U HeconeoOpasywomue. HomeHnknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loiydyeHrne okCuaoB.

OcHoBanus. Kmaccudukamuss OCHOBaHM: IIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknatrypa ocHoBanuil. duznueckne W XMMHYECKHE CBOMCTBa OcHOBaHui. I[lomydeHue
OCHOBAaHMH.



Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucioT. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metaiuioB H. H. bekerosa. Ilosnyyenue Kucior.

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cojied. [lomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COCAUHEHUM.
Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE ONpEEIICHUE COACPKaHUsI KUCIOpoJa B BO3yXe, MOJydyeHUe, coOnpanue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJEHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OINKMCAaHUE HMX CBOWCTB, IOJIydeHHE, COOMpaHUe, paclio3HaBaHHE U
U3Yy4eHHUE CBOWMCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bojopona c¢ okcugom wmeau (1)
(BO3MO>XHO HCIOJB30BaHUE BUICOMATEPUATIOB), HAOIOACHIE 00Pa3IllOB BEIIECTB KOJIMYECTBOM
1 Monb, HucciaenoBaHUE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HAaTpueM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpPA3llOB HEOPTaHUYECKHUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C MeTaJlJlaMu,
peakiuil HeWTpalu3allid, IOJy4eHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3aj1au 1o TeMe «Bakuelime
KJIACChl HEOPTAHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3akoH u Ilepmoamyeckas cucrema xumu4yeckux diemenros JI. M.
MenpeneeBa. CtpoeHnne aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKY KIACCU(PHUKALIMA XUMUYECKUX 3JIeMeHTOB. [ToHATHE O Tpymnmax cXOAHbIX
AJIEMEHTOB (ILEJIOYHBbIE U IIEJOYHO3EMENIbHbIE METaulbl, TaJlOT€Hbl, WHEPTHHIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepuogmyeckas cucremMa XUMHUYECKHX 2JeMEHTOB /[l
. MenneneeBa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leprognueckoit cucTembl
xumuueckux aneMmeHtoB [I. M. MenneneeBa. Ilepumoast u rpynmnbl. PU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIIBLI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aTOMHBIX snep. M3otombl. OnektpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMpl
. W. MenngeneeBa. XapakTepUCTHKA XUMHYECKOIO OJJEMEHTA II0 €ro IOJO0XKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U ITEPHUOIAM.

3nauenue lleproanyeckoro 3akoHa u [leproandeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTuku. J[. . MeHnenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.



Crenenp okuciaeHud. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC pE€aKkunu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIEHHS. OKHCIINTEIIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm

u3ydeHue oOpa3lloB BELIECTB METAIJIOB M HEMETAJJIOB, B3aUMOAEHCTBUE THIPOKCHAA
LMHKA C pacTBOpPaMu KHUCJIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB, WIIOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN (TOpEeHHE, peaKLIUN Pa3I0KEHUs, COSAUHEHMS).

Meosicnpeomemmnle ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUM XMMHUHU B § KJIACCE OCYILLECTBIISIETCA
yepe3 HCHOJb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUIH, TaK U IOHATHIH,
ABJISIFOLUXCS] CACTEMHBIMM JUUISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOCHUE, SKCIEPUMEHT, MOICIUPOBAHHUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJI, H30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JSJICKTPHUUYSCKUN 3apsjl, BEHICCTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (PU3NYCCKUEC BEIUYHMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, IJIAHCTHI,
383161, ComHIie.

buonorwust: porocunres, qpixanue, ouochepa.

l'eorpadusi: armocdhepa, rtumpochepa, MHUHEpPadbl, TOPHBIE TOPOMABI, IOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHUecKas peakuust

Ilepuognuecknii  3akoH. Ilepuoauueckas cucremMa XHMHUYECKHUX dJeMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB XHWMHUYECKHX
AIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVUHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHIbl XHUMHYECKOW CBS3M. THUNBI KPUCTAIIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKOM PEIIETKM U BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIaCCaM HEOPTraHMYECKUX COEAMHEHUM, TeHEeTHYeCKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccugukanus XMMAYECKHX PEeakUUi MO pa3IMyHBIM MpHU3HAKaM (IO YUCIY M COCTaBY
YUaCTBYIOIIMX B pPEaKIUU BEIIECTB, MO TeMIoBOMYy 3((deKTy, M0 H3MEHEHHIO CTereHel



OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTamu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUECKHE YPABHEHHUS.

[TonsiTe o ckopocTu xuMuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTreHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
kartanu3e. lloHarue o XumuyeckoM paBHOBecMU. @DaKTOphl, BIUAIOIIME HA CKOPOCTb
XUMUYECKOU PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pcaKkuuu, SHCKTpOHHBIf/'I 0ajaHC OKHCJIUTEILHO-
BOCCTaHOBHUTEIBbHOM pPEaKuun. CocraBnenue ypaBHeHI/Iﬁ OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIBHBIX
peaKuHﬁ C UCIIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O Oananca.

Teopust 37ME€KTPOIUTUUECKON AUCCOLUALMK. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTnoHsl,
aHUOHBl. MexXaHu3M JHMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BHJIAMH XUMUYECKOM CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakiun moHHoro o6MeHa. YciOBUS NMPOTEKAaHUs PeakUUid MOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
IpeACTaBIeHUNH 00 3JIEKTPOJUTHUYECKON aucconuanuu. KadecTBeHHblEe peaklUM Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISAMH KPHUCTAUTMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIENOBAaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MPOLECCAa JUCCOLMALUU
KHCJIOT, IIeno4ed M coied (BO3MOMKHO MCIIOJIb30BaHHE BHUAEO MAaTepHalioB), IMPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMX MpPHU3HAKU MPOTEKaHUs peaklMil MOHHOro oOMeHa (oOpa3oBaHUE
ocajika, BBbIACNICHHE Tra3a, O0pa3oBaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTENFHBIX PEaKIii (TOpeHHe, peakIUH pa3joKEeHUs, COSAMHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakluil Ha HOHBI,
pelIeHe SKCIepUMEeHTaIbHBIX 3a7a4.

HeMeTajibl 1 UX COeIUHEHUA

OOmiass xapakTepucTuka rajiaoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOWCTBAa HAa TpuUMepe Xyopa (B3aWMMOJEHCTBHE C MeTaulaMH, HeMeTaJlIaMH,
menoyamu). XsopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHne. J{eificTBre Xy1opa 1 XJI0pOBOJOPOIa Ha OPTaHU3M 4elloBeKa. BaxHelmme Xmopuabl
U MX HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYecKHe CBOMCTBAa MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3MUYEeCKHe U XHMHUYECKue cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcUAOB. CepHas KUCIIOTa, PU3MYECKHE U XUMHYECKHE CBOWCTBa
(oOme Kak MpencTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMHYECKUE pPeakluy,
JeKallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdydeHus cepHod KuciotTel. I[IpumeHnenue
cepHoii KucIoThl. COJM CepPHOM KHCTIOTHI, KAUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHM B Tpupoae. XUMHUUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeisbl



COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
NPEJOTBPALICHHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnsl. OcCoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCIeHHs. A30T, paclpoCTpaHEHHE B MpHpoJE, (U3NYECKHEe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUAK, €ro pU3n4ecKue 1 XUMUYECKHe
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IMOJydeHHe,
¢u3nueckue M XMMHUYECKHME CBoOicTBa (0OIIME Kak MpEACTaBUTENS Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyeCTBE MHUHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroLIeH Cpe/ibl COSIUHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALUN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B kadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapaxkrtepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACIIPOCTPaHEHHE B
npupoze, pusndeckne ¥ XuMHIeckue cBoicTea. AncopOuust. KpyroBopot yriepona B mpupose.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOWCTBA, EHCTBHE HA KUBbIE OPraHU3MBI,
HOJIyYeHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMbl, CBsI3aHHbIE ¢ oKcuaoM yriaepoxaa (1V),
TUIoTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroiapHas KUcIOTa U e
COJM, UX (PU3MYECKHME M XHMMUYECKUE CBOWCTBA, IOJIyueHHE W IpuMeHeHue. KauecTBeHHast
peakuus Ha  KapOoHar-uMoHbL.  Vcronb3oBaHue  KapOOHAaTOB B OBbITY, MeIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHBIE TIOHATHSA 00 OPraHUYECKHMX BEIIECTBAX KAaK O COCAUHEHUSX YIiepoja
(MeTaH, 5TaH, OSTWJIEH, AalleTWJICH, O3TaHOJ, TJIHIEPUH, YKCyCHas KuCiIoTa). [IpupoaHbie
WUCTOYHUKU YTIEBOJOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(O6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IOHITHE 0 OHMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, YrieBoJax — W HMX pOJIM B KU3HU YelIOBeKa. MarepualbHOE EIUHCTBO
OPTaHWYECKUX U HEOPTAaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOWCTBA, MOJYYEHHE U INPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmmue mnpencrasieHus o0 okcuae kpemHus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm

u3yueHne 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEICHHE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIO)IeHI/Ie IMPU3HAKOB HUX IMPOTCKAHUSA, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHE C 00paszllaMH XJIOPUIOB (TaJlOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpasuamMu ceppl M €€ COEIUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMUsS — caxapa TIOJ  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHUE XUMHUYECKUX CBOMCTB pa3z0aBlIeHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW PEeaKIMH Ha CylIb(aT-HOH W HAONIOJCHWE NpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPHUATIOB), 00Opa3ilaMy a30THBIX U (GOCPOPHBIX yIOOpEHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IMPOBEACHUE



Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uoH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI ¢ MeEAbi0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), U3YUYEHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aaAcopOlUU PAcTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOrO rasza, MpOBeJCHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PELICHHE SKCIEPUMEHTANBHBIX 3a/ad 1no Teme «Baxueiine
HEMCETAJJIbI U UX COCOUHCHUS.

MeTajibl M HX COeAMHEHUS

OOmas xapakTepUCTHUKAa XHMMHYECKHUX OJJIEMEHTOB — METAaUIOB HA OCHOBAaHUMU MX
nosnoxkeHus B [lepuoanueckoit cucteMe xumuueckux sineMeHToB [[. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUIMYECKas KpUCTaJUTHYecKas
peméTka. DIEKTPOXMMHUYECKUN Pl HanmpsHKeHUH MeTauioB. DU3MYECKHEe W XUMHUYCCKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTa/UIOB. [[OHATHE O KOPPO3WU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, NIOPaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ MPOMBIIIIEHHOCTH.

[Ilenoynble MeTaLIBL: MOJOKEHUE B [lepnoanyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa, CTpOCHHE UMX AaTOMOB, HaxOXAcHUE B npupoae. PU3NYECKUe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COECMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBl MAarHUd W KanblUi: mojoxkeHue B llepuonnueckon
cucreme xuMmuueckux sieMeHToB [[. U. Menzaeneesa, CTpoeHME HMX aTOMOB, HaxXO0XXJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHenmme coeauHEHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3JE€MEHTOB /Jl.
N. MenneneeBa, CTpO€HHE aToOMa, HaxXxOXJIeHHE B mpupoje. Duznueckne M XUMHUYECKHE
cBOiicTBa amoMuHUsA. AMPOTEpHBIE CBOICTBA OKCHU/IA M TUAPOKCUIA aTIOMUHUS.

Keneso: mnonoxenne B Ilepuoamueckoil cucreMe XHUMHUECKUX dJieMeHTOB /.
U. MenneneeBa, CTpoeHHE aToMa, HaxoxkJaeHue B mpupoae. DPU3NYECKHE U XUMHUYECKUE
cBoicTBa kene3a. Oxcusl, TuaApokcuabl U conu xkenesa (II) u xenesa (I1I), ux cocras, cBoiicTBa
U TIOTTy4YEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd METaIOB M CIUIaBOB, MX (DU3MUECKUMMH CBONCTBaMH,
W3y4eHUE PE3YyIbTAaTOB KOPPO3HUH METAUIOB (BO3MOXXHO HCIIOJIB30BAaHHE BUICOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJICHCTBUS OKCHJIA KAIBIUS M HATPHUS C BOAOU (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Keje3a B
KHCJIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHHWE  BUIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUSA, [IUHKa, kene3a (I1) u xenesa
(III), menu (I1), HabmroIeHME W OMHCAHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMHU HATPHS,
Kamusi U KaJlblusg (BO3MOXHO HCIIOJNIB30BAHHUE BUAEOMATEPUAIIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIe METalluIbl U UX COCIUHEHUS.



XuMHus 4 OKpYsKaIas cpeaa

BemecrBa 1 matepuanbsl B IOBCEAHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYXKarollel cpeabl (MmpeeabHas JOMyCTUMas KOHIICHTpaLUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHuu 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJIIOB, TOJUMEPHBIE MaTEPHAIBI).
Mesncnpeomemnuie ceasu

Peanuzanus MexnpeaIMeTHbIX CBSI3el MPU M3yYEHUU XUMUHU B 9 Kilacce OCYILECTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHATHUH, TaK ¥ MOHATHH,
ABJIAIOLUXCS CUCTEMHBIMU I OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHbIC ITIOHATUA: Hay‘lHLIﬁ (I)aKT, TUIoTe3a, 3aKOH, TCOPHs, aHAJIM3,
CHHTC3, Knaccn(bm(aum[, INEPpUOANYIHOCTD, H3.6JHOIIGHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHHUEC, MOICIIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TCXHOJIOTHA, MAaTCPHAJIbI.

®u3nka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIBbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKHH  3apsijl, MPOBOJAHHKH, MOJYIPOBOIHUKH,
JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIISCTBA, ras,
pacTBOp, pacTBOPUMOCTh, KpHUCTAIMYECKass PEMIETKa, CIUIaBbl, (DU3NYECKUE BEJIHMYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COIHIIE.

buonorus: ¢otocunres, neixanue, Omocepa, sKocucTeMa, MHUHEpaJbHbIE YHA0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadusa: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOJBI, IOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOT'PAMMBI IO XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIEro o0pa3oBaHUsA
JIOCTUTAIOTCS B XOJIe 00yUYEHHUsI XUMHH B €IMHCTBE y4eOHOUM 1 BOCIIUTATEIILHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  J1YXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMHU TOBEACHHUS U
CIOCOOCTBYIOT MIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHUS M COITUAIHU3AINH 00YJarOIINUXCS.



JIn4HOCTHBIE pE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi M pacIIUpeHHe OMbITa ACSTEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH!

1) INAaTPUOTHYECKOI'0 BOCIUTAHUSA

LIEHHOCTHOT'O OTHOILIECHUSA K OT€YECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUE O MEePEeIOBbIX NOCTHKCHUSX M OTKPBITHAIX
MHPOBOIM M OTEYECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KAaHCKOI'0 BOCIIUTAHUSA:

IIPEJCTABICHUS O COLMAIbHBIX HOPMAaX M IPaBUIAX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U JPYTrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHHUN
XUMHUYECKHX 3KCIEPUMEHTOB, CO3/1aHUM y4eOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOILIM B Ipoliecce 3TOH Y4eOHOH JesATeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE
IIOBEJICHUE U IOCTYIKM CBOMX TOBapMILEH C IO3ULUU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJCTaBICHUS O  BEIIECTBE M  XUMHYECKOM  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTM HAayyHOM KAapTHMHbl MHpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B [IO3HAHNU ITHX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHMBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaéMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKHMH CPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYYEHHMIO W TO3HAHHUIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE LEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 >KM3HU, OCO3HAHME IOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUsI alKOrojsi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMUYECKMMHU BELIECTBaMH B OBITY U pealbHOMN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS



UHTEpEC K NMPAKTUUECKOMY M3YyUEHHIO Ipodeccuii U TpyAa pa3IMdHOro poja, yBaKeHHE K
TpyAy W pe3yiabTaTaM TpPYLOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAcKTOPUHU
IPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHoW MpodecCHOHATBHON IESTEeNbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBAThCS B IIPO(ECCUOHAIBHOMN Cpesie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

OKOJOIrH4YCCKH uenecoo6pa3Hoe OTHOIICHHUE K IPUPOJAEC KaK MCTOYHHKY XHM3HHU Ha 36MJ’IC,
OCHOBE €€ CyHICCTBOBaHHA, ITOHUMAHUC HCHHOCTH 3J0POBOIO U 0e30IacHoro 06pa3a KHU3HHU,
OTBETCTBECHHOC OTHOLICHHE K CO6CTB€HHOMy (bHBI/I‘leCKOMy H TICUXUYECKOMY 3A0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6JIIOI[CHI/ISI ImpaBuJI 0e30I1acCHOr0 MOBCACHHUA IIPpU pa60Te C BCIICCTBaAMHu,
a TAKIKC B CUTyallUAX, YI'POKAIOIIUX 300POBbIO U JKU3HU J'IIOI[CfI;

CHOCOOHOCTH HPUMEHSTh 3HAHMS, IMOJIydaeMble MPU H3YYEHUH XUMHHM, Ul peIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYpBI, OCO3HaHMA TTTOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTeH WX pelIeHHS
IIOCPEACTBOM METOJIOB XMMMH, YKOJIOTMUECKOTO MBILUICHNS, YMEHHSI PyKOBOJICTBOBATbCSI UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMeTHBIX pPE3yAbTAaTOB BBIACIAIOT 3HAUUMBbIE A7 (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTE3a, (PaKT, CUCTEMA,
poliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH IPEJICTABICHUE O
[EJIOCTHOW HAay4YyHOW KapTUHE MHpa, U yHHBEpCalbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE 00€CIeunBarOT (POPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3zoBbie jornyeckue aeiicTBuA:

YMEHUS UCIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHWM:
pacKpbIBaTh  CMBICII XMMHMUYECKHX MOHATHM (BBIOENATH MX XapaKTEpHbIE IPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONb30BaTh MOHATHUS AJI1 OOBSICHEHUS
OTJENbHBIX (DAaKTOB W SIBJICHHH, BBIOMpAaTh OCHOBAHMS M KPUTEPHUM s Kiaccu(UKaLuu
XUMHYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTAaHABIMUBATH IPUYMHHO-CIIECCTBEHHBIE CBSI3H
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€JyKTUBHbIE,
10 aHAJIOTMH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHUE MPUMEHATHh B MPOLIECCE MO3HAHUS MOHATUSA (IIPEAMETHBIE U METANpPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICIIbHBIC MPEJICTABIICHUS — XUMHUUYECKHUI 3HaK (CMMBOJI AJIEMEHTA),



XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pELHIeHUH YyueOHO-
MIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yYaEMBbIX NIPOLIECCAX U SABJICHUSIX.

ba3oBble nccienoBarebCcKHe AeiCTBHUA.

YMCHHUEC HCIHOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TaKXXE€ B Kady€CTBE€ OCHOBBI JIA (bOpMHpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IPaBUIBHOCTHU
BBICKa3bIBACMBbIX Cy)KI[eHI/If/’I;

IPUOOpPETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3ALMM M IPOBEJACHHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATDH €TI0
pe3yibTar, (opMyIHpoBaTh OOOOILIEHHS W BBIBOJBI 0 pe3yJlbTaTaM IPOBEAEHHOIO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHHue BbIOMPATh, aHATU3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO PA3TIMYHBIX BUIOB
U OpM IIPEICTABICHUS], NOJYYaeMYIO U3 pa3HbIX UCTOYHUKOB (HAy4HO-TIONYJISIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHbIE IMOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHATh PAa3JIMYHbIE METO/IbI U 3alIPOCHI NIPH IOUCKE U 0TOOpe HH(pOpMALMU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHsI YU€OHBIX U M03HABATEIbHbBIX 3a/1a4
ONpeAeNéHHOr0 THIA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3INYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy TpeacTaBieHUs
UHPOPMALUU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHME HCIOJb30BaTh M aHAJIM3MPOBATh B IIpollecce yYEeOHOM M UCCIIEOBATEIbCKOM
NeSITebHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03IHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPebl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHs 3aJlaBaTh BOMPOCHI (B XO0jA€ Auanora W (WIU) IUCKYCCHU) MO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEIOKEHUS] OTHOCHTEIBHO BBITIOJHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEICTABIAT IMOTYYCHHBIE PEe3YyIbTaThl TO3HABATEIBHON ACSITEILHOCTU B YCTHBIX
N TMUCBMCHHBIX TCKCTaX; JAC€JIaTbh IMPE3CHTAMIO PE3YJIbTATOB BBIIIOJHCHUA XHMHYCCKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OTBITA, JaO0OPATOPHON pabOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU IMO3HABAaTEIbHOU U
UCCIICIOBATEIICKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAIOIIMX MpoOJeM Ha OCHOBE ydéTa
00X MHTEPECOB W COTJIACOBaHMS MO3UIUHN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC



LITYPMBbI», KOOPAWHALUS COBMECTHBIX NEHCTBUN, ONPEICICHUE KPUTEPUEB 10 OLIEHKE KadyecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHble yHHBepPcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSITENILHO OIPENeISTh eI IeITeIbHOCTH, IIAHUPOBATh, OCYIECTBISTS,
KOHTPOJIMPOBAaTh M IPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSTEIBLHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATH IPEIIOKCHHBIN alrOPUTM JACHCTBHN IpU
BBINIOJITHCHUH 3aJlaHUi C y4ETOM IOJYyYCHUS HOBBIX 3HAHMH 00 HW3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEAKLMsIX, OLCHUBATh COOTBETCTBHE IOJYYEHHOIO Pe3ysibTaTa 3asBICHHON IEIH,
yYMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJIaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 0053aTE€IBLHOTO COJCp)KaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenupuyeckue st
npeaAMETHOM 00sacTh «XHUMHS», BUJBI JEATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xoHuy oOydenus B 8 kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX IOHATHUH: aTOM, MOJEKYJa, XMMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OAHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi M MOJIEKYJISIpHas Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJISIDHAsE Macca, MaccoBas JOJA XMMHYECKOTO 3SJIEMEHTA B COCIMHECHHM,
MOJISIpHBIH  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPULATEIBHOCTD,
CTENEeHb OKHUCIICHHS, XHUMHYEcCKass peakius, KilacCuuKalus peakluidl: peaxiuu
COCIMHEHUS, PEaKIMU DPA3JIOKEHMsI, PEaKLUU 3aMELICHUs, peakuu OoOMeHa, HK30- U
SHIOTEPMHUYECKHUE PEaKLUU, TEIUIOBOM 3(PdeKT peakiuu, SAPO aToMa, AJIEKTPOHHBIN
CJIOil aToma, aToMHas oOpOWTanb, paaAUyC aToMa, XHMMHUYECKas CBs3b, MHOJSApHAs WU
HENoJIsipHasi KOBAJICHTHAs CBsI3b, MOHHASI CBSI3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccoBas
7107151 BellecTBa (MPOLIEHTHAsE KOHIIEHTPAIUs ) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATHH M TPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

e HCIMOJB30BaTh XHWMHUYECKYIO CHMBOJUKY Ui COCTaBl€HHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e ONpENeNsITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHMHApPHBIX COCIUHEHUSX, MPHUHAIIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COEAMHEHMH 1o ¢opMynaM, BHJ XHUMHYECKOH CBS3H
(koBajsieHTHasl U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;



e packpsiBath cmblca Ilepuomnueckoro 3akona J[. M. MenpaeneeBa: AEeMOHCTPHUpPOBAThH
NIOHMMAHHE TIEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XHMMHMYECKHX JJIEMEHTOB OT HX
nosoxkeHus B Ilepuoauueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOrazipo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoandeckoil CHUCTEMBI
XMMHUYECKMX 3JIEMEHTOB: pa3inyaTh IOHATUS «JIaBHas mnoxarpynmna (A-rpynma)» u
«mobounass moxarpymnmna (b-rpymma)», Manele u  OonbIIME TEPHOABI, COOTHOCHTH
0003HaueHusl, KOTopble MMeroTcs B Tabmuue «llepmoguueckas cucreMa XHMHUYECKUX
anemenTtoB . M. MenzeneeBa» ¢ 4YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XMMHUYECKMX 3JEMEHTOB (COCTaB M 3apsai sAnpa, oOlee 4YHUCIO DSJIEKTPOHOB MU
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

e KJaccu(uUUpPOBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOLIMX B PEAKLMU BEIIECTB, [0 TEIJIOBOMY
addexry);

e XapakTepus3oBaTh (OMUCHIBATH) OOIHME XUMHUYECKHE CBOWMCTBA BEIICCTB PA3ITUYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE  INPUMEPAMU  MOJIEKYJSIPHBIX  YpaBHEHHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKUii;

e IIPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTHM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUI B Pa3IMUHbIX YCIOBUSIX;

e BBIYHUCIITH OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTa 10 (OopMysie COEIMHEHUS, MacCOBYIO JOJIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaKkLuu;

e TIPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIbHOW NEATEIbHOCTH — aHAIM3 U CHUHTE3,
cpaBHeHHE, 0000IIeHHe, CUCTEeMATU3alUI0, KJIACCU(HUKAINIO, BbISBIEHUE MPUYUHHO--
CJIEICTBEHHBIX CBSA3€HM — I M3Y4YEHUS CBOMCTB BEUIECTB M XUMHUYECKHX DPEAKLUH,
€CTECTBEHHO-HAYUHbI€ METO/Ibl [M03HAHUS — HAOJI0JCHUE, U3MEPEHHE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e CIENOBaTh IpaBWJIaM TOJb30BAHUSA XHMMHUYECKOM Tmocymoil M 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSAMH T10 BBIIIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOJa M KHUCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 0JI€M pacTBOPEHHOIO BEILECTBA, INIAHUPOBATh U
IPOBOANTh XUMHYECKHE SKCIIEPUMEHTH 10 PAaClO3HABAHWIO PACTBOPOB IEIOYEH H
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYyTrue).

K kxoHmy oOydenus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XUMHUYECKHI D3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJIECHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMMHMUECKas pEeaklHs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3((deKT peakiuu, MoJib, MOJSIPHBIM 00BEM, PacTBOp, AJNEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAss TUCCOLMALMSA, pPEaKIMW HOHHOTO OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBEcHe, OOpaTUMble U HeoOpaTHMble pPEaKIIiH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEID, OKHCIEHUE
U BOCCTaHOBJIEHUE, AJUIOTPONHs, aM(pOTEpHOCTb, XHMHYECKasi CBs3b (KOBaJIeHTHas,
WOHHAsl, METAJUIMYeCcKas), KpUCTaNIMYecKasi pem€rka, KOppo3us METAJUIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM peakuuu, MpeAenpHo jponycrumas KoHueHTtpamus [I/K
BELIECTBA;



e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHSITHH W NPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

e HCHOJB30BATh XHMUYECKYI0 CHMBOJMKY JJISi COCTaBIeHUS (OPMYJT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

e  ONIpPEIENITh BAJIEHTHOCTb U CTENEHb OKMCIEHUS XUMMHUYECKHUX IEMEHTOB B COETMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHA/IJICKHOCTh BEIIECTB K OIMpeleIEHHOMY KIIAcCy COeTUHEHUI
no Qopmynam, BHI XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs, MeTaJlIM4ecKas) B
HEOPraHMYECKUX COEAMHEHHUAX, 3aps]l HOHA IO XUMHUYECKOU (opMmylie, XapakTep Cpelbl
B BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIWHEHUH, TUIl KPUCTAJUIMYECKOW PEIIETKHU
KOHKPETHOI'O BEIIECTBA;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona J[. I. Menaeneesa u 1eMOHCTPUPOBAThH €0
NOHMMAaHUE: ONKCHIBaTh W XapakTepu3oBaTh TaOnauuHylo Gopmy I[lepuognueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyaThb MOHATHUS «IJIaBHas noxarpynna (A-
rpymmna)» u «mnobouyHas mnoxarpynna (b-rpymnma)», Mameie W OONIBIIME TICPHUOIBI,
COOTHOCHUTH 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPUOJUUECKON TaOIMIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsi spa,
oO11ee YuCiIo AJIEKTPOHOB M PACHPENEIIEHUE UX MO AIEKTPOHHBIM CJI0SM), OOBSICHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaenax
MaJIbIX [I€PUOJO0B U IVIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

e KJIaccU(UUIUPOBATh XUMHYECKHE SJIEMEHTBHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONHCHIBaTH) OOIMME U CHEHU(PHUECKUE XHMHUYECKHE CBOICTBA
MPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPXK/IAsi OMUCAHUE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINUX XUMUYCCKUX PEAKIUH;

e COCTaBJIATH YPAaBHEHHs JIEKTPOIUTHUECKON AMCCOIMAIIMM KHUCIIOT, IIEIOYe U CONei,
MOJIHBIE U COKpAIlI€HHbIE YPABHEHMsI peakliii MOHHOIO OOMEHa, ypaBHEHHUS peakiuil,
NOATBEPXKJAIOIIUX  CYLIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXIy BELIECTBAMHM
Pa3IUYHBIX KJIACCOB;

e PACKpPBIBATH CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIHM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil;

e IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

e  BBIYHUCISATH OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIDHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 1Mo (opMyse COeIMHEHHUs, MACCOBYIO JIOJIIO0 BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOMN peaKIuu;

e coOOmOJaTh MpaBWia IMOJIb30BAHMA XMMMYECKOM mocyaod U J1ab0paTOpHBIM
o0opyIOBaHMEM, a TaK)Ke IpaBHUia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a);

e TPOBOJUTH PEAKIMH, IMOATBEPHKIAIOIIUE KAaYeCTBEHHBIM COCTAB pPa3jIMUYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOPHA-, OpOMHUA-, WMOAUI-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cyiab(har-, THAPOKCHUI-UOHBI, KAaTHOHHI aAMMOHHUS W HOHBI HW3YYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

e TPUMEHSATh OCHOBHBIE OIEpallM MBICIUTENbHOW NEATEIbHOCTH — aHalIM3 U CHUHTE3,
cpaBHeHHe, 00001IeHre, CUCTEMAaTHU3aLUIO, BBISABICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH
— N7 U3y4YEHUs CBOWMCTB BEUIECTB M XMUMHUYECKHX pEaKIMH, €CTeCTBEHHO-Hay4YHbIE
METOAbl TO3HAaHUS — HaONIOeHUe, W3MEPEeHUE, MOJEIUPOBAHUE, HKCIHEPUMEHT
(peasbHBIN U MBICJIEHHBIH).

Temarnueckoe MIaHUpOBAHUE
8 KIacc



HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

°

n/n

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSA

XuMHUS — BaKHas
00J1aCcThb
€CTECTBO3HAHUS U
MPAaKTUYECKOU
JIeITECILHOCTHU
YyeJIOBeKa

11

BemecTBa u
XUMUYECKUE PEaKIIUU

1.2

Hroro o pasneny 20

KoaunuecTBO 4acoB

KourpoJububie IIpakruyeckue
Bcero

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edso0.ru/7f41837c

bu6mmoreka [JOK
https://m.edso0.ru/7f41837c

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ i HEOPraHNYECKUX BelIeCTB

Bosnyx. Kucnopon.
"~ Ilonstue 06 okcuaax

2 Bonopon.Ilonsarue o
KHUCJIOTaX U COJISIX

Bopna. PactBopsl.

2.3 Ilonsarue 06 5
OCHOBaHUSX
OcCHOBHBIE KJIacChl

2.4 HeopraHMYECKHX 11
COEMHEHHI

Hroro 1o pasneny 30

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

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

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

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

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.
H. MenpeneeBa. Ctpoenne atoMoB. XuMu4ieckasi ¢Bsi3b. OKHCINTEIBHO-

BOCCTAHOBUTEC/IBHBIC PCAKINUU

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas

3.1 cucrema XUMHYECKUX [
anemeHToB J[. U.
MeHnpeneesa.
Crpoenue atoma

XUMHUYECKASA CBI3b.

OKHUCIIUTENBHO-
3.2

BOCCTAHOBUTEITHHBIE
peaxkuuu

Wroro no pazueny 15

PesepsHOE Bpems 3

OBIIEE KOJIMYECTBO
YACOB I1O0 68
I[TPOTPAMME

9 kJtacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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

n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Bcero

KoanuecTBo 4acoB

Konrpoabnbie IIpakruyeckue

padoThI padoThI

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

1

1.3

IToBTOpenue u
yriyOJIeHHe 3HAaHUT
OCHOBHBIX Pa3/I€JIoB
Kypca 8 Kiiacca

OcCHOBHEBIE
.2 3aKOHOMEPHOCTH 4
XUMHUYECKUX PEaKITUi

DNEeKTPOIUTHYECKAS

JUCCOLIAIIHS.

" XuMHYecKHe peakuu
B pacTBOpax

Hroro no pazgeny 17

Pazgen 2. HeMeTaJIbI M UX COCIUHEHUSA

2.

2.

2.

2.

OOmas
XapaKTepUCTUKA

1 xuMHYeCKHX 4
anemeHToB VIIA-
rpynisl. ["anoressr

OOmas
XapaKTepUCTHKA
XUMHUYCCKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé€
COCIMHEHHS

2

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX

3 asnemeHnToB VA- 7
rpynmnsl. A3oT,
dbochop n ux
COEIUHEHUS
Oomas
XapaKTepUCTHKA
XUMHYECKHUX

4 snementoB [VA- 8
IPYIIBL. YTIEpOa U
KPEMHHI U UX
COEIMHEHUS

Hroro no paszneny 25

Pa3zgen 3. MeTasIbI M X COCIUHEHU ST

OO01me cBolicTBa
METAJIJIOB

4

Baxueiinime MeTamibl 16
" UX COCOANHCHUA

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme

- a3/1eJI0B U TeM K I (wnpposrie)
n/n pas3a Beero OHTPOJIbHBbIE 1IPpaKTUYECKHUE 00pazoBaTelbHbIe
NporpaMMal padoThI padoThI pecypes
Htoro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 ﬁZ:lee;T;;HH B KU3HH 3 bubmorexa [IOK
' p https://m.edsoo.ru/7f41a636
YyejoBeKa
Htoro mo pazneny 3
PesepBHOE Bpemst 3 bubmoreia OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOBIIO 68 4 7
ITPOI'PAMME
[ToypouyHoe rTaHupoBaHHe
8 KIIACC
e KosmmmuecTBo yacos Mara DJIeKTPOHHbIE
n/ Tema ypoka Becer Konrpoabn Ilpaktuueck U3y4YeHH i ppoBLIe
I p p p p a o0pa3oBaTtejibHbIE
0 ble padoThl  He PadoThI pecypen
Hpeer xinuti. Pos BuGaorera 10K
1 https://m.edsoo.ru/ff0d2
yeqoBeka. Tena u
10c
BEIIECTBA
[lonsatue o meromax bubmorexa TTOK
2 Aaxeg https://m.edso0.ru/ff0d2
[MO3HAHUS B XUMUHU
27e
[IpakTuueckas pabota
Ne 1 «IIpaBuna
paloThI B bu6muoreka [JOK
3 nabopartopuu u 1 https://m.edsoo.ru/ff0d2
npuéMBI 00paleHHs ¢ 3dc
1a00paTOpHBIM
000pyIOBaHUEM
YucTele BemecTBa U bubnunorexa LIOK
4 cmecu. CrtocoObt 1 https://m.edsoo.ru/ff0d2
pazneneHusi cMecen 6ca
[TpakTuueckas pabota
No 2 «Paznenenue bubnuotexa [JOK
5 cwmeceit (Ha npumepe 1 https://m.edsoo.ru/ff0d2
OYHCTKHU TTOBAPCHHOU 8c8
COJIN)»
bubnunorexa LIOK
6 Artomsl U MosleKyabl 1 https://m.edsoo.ru/ff0d2
a6c
XumMudeckue bubnunoreka LIOK
7 3JEMEHTHI. 3HaKH 1 https://m.edsoo.ru/ff0d2

(cumBOJIBI) be8


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Jlara
n/ Tema ypoka Bcer Kontpoabn IlpakTuyeck M3y4eHH UHppOBLIe
n 0 ble padoThl  He padoThI s 00pasoBaTeaLHbie
pecypcbl
XUMHYECKUX
3JIEMEHTOB
bu6muoreka [IOK

HpOCTHe " CIIOXKHBIC
BCIICCTBA

ATOMHO-
MOJIEKYJIIPHOE yUEHUE

3aKOH ITOCTOSHCTBA
cocCTaBa BCIICCTB.

https://m.edsoo.ru/ff0d2
abc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2
ds0

XuMudeckas bubmuoreka [IOK
bopmyia. https://m.edsoo.ru/ff0d2
BanenTHOCTH aTOMOB eae
XUMHYECKUX
3JIEMEHTOB
S:;f;;fif;izﬂ bubmuoreka [IOK

) https://m.edsoo.ru/ff0d3
OtHocutenbHas

MOJICKYJISIpHAsl Macca
MaccoBas gois

23c

HMIIECKOro bubnunoreka LIOK
https://m.edsoo.ru/ff0d3
DJIEMEHTA B
50c
COCIMHEHUHU
Komunuecro bu6nmorexa LIOK

BemiecTBa. MoJb.
MounspHas macca

duznueckue n
XUMHUYECKHUE SIBJIECHUS.
XUMHUYecKas peakius

[Tpu3Haku u ycnoBus
MIPOTEKAHUS
XUMUYECKUX peaKIuii

3aKOH COXpaHEHUS
MAacChl BEIECTB.
Xumunueckue
YpaBHEHHS

Bremaucnenus
KOJIMYECTBA, MACCHI
BEIIIECTBA IO
YpaBHEHUSM
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d5
230

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d3
7fa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d3
alé

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3
b88

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5
708

Knaccuduxanms bubmuoreka [JOK
XMMHYECKUX PEaKINH https://m.edsoo.ru/ff0d3
(coenuueHus,

pa3iokeHus,

34


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

Ne
n/ Tema ypoka
n

3aMelIeHus, oOMeHa)

M. B. JlomoHOCOB —
YYEHBIN-
SHITUKJIOICIUCT.
O06001menue u
CHCTEMAaTHU3alHs
3HAHHUH

19

KontponbHas padota
Nel o Teme

20
«BemiecTBa n

XUMHNYCCKUC pCAKIINN)

Bo3nyx — cMech
razoB. CocrtaB

Bcer KonrpoabH IIpakTHyeck H3Y4€HH

0

21 Bosmyxa. Kucmopog — 1

3JIEMEHT U IPOCTOE
Bemiectso. O30H

duznyeckue u
XAMUYECKHE CBOMCTBA
22 kuciopona (peakuu
OKHCJICHUS, TOPEHUE).
IlonsatHe 06 okcuaax

Crnioco0sl nostyueHust
KHCJIOpO/ia B
naboparopuu u
MIPOMBIIIJICHHOCTH.
[IpumeHeHue
KHUCII0poa

23

TemnnoBoii a3 ekt
XMMHYECKON PEaKInu,
MIOHATHUE O

24 TEepMOXUMHUYECKOM
YpaBHEHMH, 3K30- U
SH/IOTEPMHUYECKUX
peaxmsax

Tornugo (HedTs,
YTOJIb U METaH).

1

25 3arpsi3HeHue Bo3ayxa, 1

CIIOCOOEI €10
MPeIOTBPALIECHUS

IIpakTruyeckas pabora
Ne 3 mo Teme
«Ilonyuenue u
cobupanue
KHCIIOpO/1a, U3yUYEHUE
€ro CBOWCTB)»

26

27 Bopopom — snement 1

KoauuyecTBO 4acoB

ble padoThI

ue padboThbl

Jlara

b |

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4
Oc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4
290

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4
48e

bubmuorexa [IOK
https://m.edsoo.ru/ff0d4
614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4
97a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4
790

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d4
cda

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4
ae2

but6mmoreka [IOK


https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Jlara

n/ Tema ypoxka Bcer KonrpoabH IIpakTHyeck H3Y4€HH tuppoBLIe

I pﬁ p p a oOpa3oBaTe/ibHbIE

0 ble padoThl He PadoThI pecypesr

U TIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4
Haxoxenue B ddo
pupoie
dusnveckue u
XUMHYECKHE CBOMCTBA but6mmoreka [IOK

28 Bojoposa. 1 https://m.edsoo.ru/ff0d4
[TpumeneHue ddo
BOJIOpOA
IloHsTHE O KHCIIOTAX U bubmorexa LIOK

29 . 1 https://m.edsoo.ru/ff0d5
COJISIX

0d2

Crioco6bI nosTy4eHust bubmmoreka [JOK

30 Bomopona B 1 https://m.edsoo.ru/ff0d4
naboparopun ddo
[IpakTuueckas padbora
fle_liﬂno :IIEZ " bubmuoreka [IOK

31 1 1 1 https://m.edsoo.ru/ff0d4
cobupaHue BOJIOpoaa, 42
H3y4YCHHUE €T0 -
CBOMCTB»
MossipHbli 00bEM bubmuoteka [IOK

32 ra3oB. 3aKkoH 1 https://m.edsoo.ru/ff0d5
ABorajipo 42e
Brruncienus o0bEMa,
?;);Ianggc.::oa pettiectna bubmuoreka [{OK

33 1 https://m.edsoo.ru/ff0d5
W3BECTHOMY 530
KOJIMYECTBY BEIIECTBA —
U 00bEMY
Boraucnenns 006EM0B
ra3oB I10 YPaBHEHUIO bubnnorexa [JOK

34 peaknuu Ha ocHOBe 1 https://m.edsoo.ru/ff0d5
3aKOHA 00BEMHBIX 708
OTHOILICHUI Ta30B
dusndeckue u but6mmorekxa [IOK

35 xummueckue cBoiicta 1 https://m.edsoo.ru/ff0d5
BOJbI 87a
CoctaB OCHOBaHMH. bubnuotexa [JOK

36 Tloustue o6 1 https://m.edsoo.ru/ffod5
WHIKATOpaX 9e2
Bopa kak
Ela;cT;OFZII{THe;:n bubmoreka LIOK

37 - 1 https://m.edsoo.ru/ffod5
HEHACBIIICHHBIE b40

pactBOpbl. MaccoBas
JI0JIs BEILIECTBA B


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

Ne
n/ Tema ypoka
n

pactBope

[TpakTryeckas pabora
Ne 5 mo Teme
«IIpuroroBienue
pacTBOpOB ¢
ONPENCIEHHON
MAacCOBOH JoJIeH
PacTBOPEHHOTO
BELIECTBA»

38

KontponbHas pabota
No2 110 TEME

39

Bonma»

OKcHOBI: COCTaB,
40 xnaccudukanmys,
HOMCHKJIATypa

[Tonyuenue u
XUMHUYECKHE CBOICTBA

Bcer KonrpoabH IIpakTHyeck H3Y4€HH

«Kucnopoa. Bomopos. 1

41 KHCIOTHBIX, OCHOBHBIX 1

1 aM(OTEepHBIX
OKCHJIOB

OcHOBaHU: COCTAB,
42 xnaccudukarnms,
HOMECHKJIATypa

[Tonyuenue u
43 XuMu4decKue CBOICTBA
OCHOBaHUU

KwucmoTsr: cocTas,
44 xnaccudukarms,
HOMECHKJIATypa

[Tonyuenue u
45 xuMHu4YecKHue CBOMCTBA
KHCJIOT
Comnu (cpemnnue):
HOMEHKJIATypa,
CIIOCOOBI MOJTYYEeHHUS,
XHMHYECKHE CBONCTBA

46

[TpakTuueckas pabota
No 6. Pemrenne
AKCIIEPUMEHTAIIbHBIX
47 3ama4 o Teme
«OCHOBHBIE KJIACCHI
HeOpFaHquCKI/IX
COCIUHCHMUID)

48 T'enernyeckas CBA3b

1

1

0

KoauuyecTBO 4acoB

ble padoThI

ue padboThbl

Jlara

b |

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5
eba

bubnuorexa [JOK
https://m.edsoo.ru/ff0d6
342

bubmnoreka IIOK
https://m.edsoo.ru/ff0d6
64e

bubmuorexa [IOK
https://m.edsoo.ru/ff0d6
64e

bubanoreka LIOK
https://m.edsoo.ru/ff0d6
Ica

bu6anoreka LIOK
https://m.edsoo.ru/ff0d6
Ica

bu6anoreka IIOK
https://m.edsoo.ru/ffOdfe
e2

bub6anoreka LIOK

https://m.edsoo.ru/ffOdfe
e2

bubnunorexa LIOK
https://m.edsoo.ru/00ad9
474

bubnunorexa LIOK
https://m.edsoo.ru/00ad9
b7c

bubnunoreka LIOK


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

Ne
n/

49

50

o1

52

53

54

55

56

S7

Tema ypoka

MEXKy KJIaccaMmu
HEOPraHUYECKUX
COE€IUHEHUN

O06006111EHE U
CUCTEMATHU3ALISL 1
3HAHUH

KontponsHas pabora
Ne3 o Teme

"OCHOBHBIE KJIACCHI 1
HEOPraHMYECKUX
coeuHeHMR"

IIepBble monBITKH
KJIacCU(PUKALHH
XAMHYECKUX
2J1eMeHTOB. IToHsTHE 0O
Ipymmax CXOIHBIX
9JIEMEHTOB

[lepuoanueckuit 3aKoH
u Ilepnonnueckas
cUcTeMa XuMHYeckux 1
anemeHToB Jl. U.
Menneneesa

[Iepuonsl, rpynmsl,
MIOATPYIIIIBI

CrpoeHne aTOMOB.
CocraB aTOMHBIX 1
sanep. M3oTonsl

Crpoenue

AIIEKTPOHHBIX

000JI04€K aTOMOB
3JIEMEHTOB 1
IIepuonnueckon
cucremsl []. U.
MenneneeBa

XapakTepucTuka
XAUMHYECKOTO

3JIEMEHTA MO €0
MMOJIOKCHUIO B 1
IIepuonnueckon
cucteme /1. W.
MenneneeBa

3HaueHue
[Tepuoauueckoro
3aKOHA JJI Pa3BUTHUS
HAaYKH ¥ TIpaKTUKH. [].

0

KoauuyecTBO 4acoB

ble padoThI

ue padboThbl

Jlara

Bcer KonrpoabH IIpakTHyeck H3Y4€HH

b |

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE
pecypcsbl
https://m.edsoo.ru/00ad9

as0

bubnunoreka LIOK
https://m.edsoo.ru/00ad9
ch2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9
ela

bubmuoreka [IOK
https://m.edso0.ru/00ad9
ffa

bubnunoreka LIOK
https://m.edsoo.ru/00ada
52¢

bubnmorexa LIOK
https://m.edsoo.ru/00ada
52¢

bu6nmorexa LIOK
https://m.edsoo.ru/00ada
342

bu6nmorexa LIOK
https://m.edsoo.ru/00ada
6bc

bubnunorexa LIOK
https://m.edsoo.ru/00ada
824

but6mmoreka [IOK
https://m.edsoo.ru/00ada
96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Kosaun4vecTBo 4acoB JIeKTPOHHBIE
Ne Jlara
n/ Tema ypoxka Bcer KonrpoabH IIpakTHyeck H3Y4€HH tuppoBLIe
I p p a oOpa3oBaTe/ibHbIE
0 ble padoTbl  HMe padoThI pecype
N. MenaeneeB —
Y4EHBIN, IeJaror U
rpaKJIaHUuH
DaekTpooTpaTeL BuGmorexa [IOK
58 1 https://m.edsoo.ru/00ada
XUMHYECKUX
ab8
3JIEMEHTOB
HNonnas xumuyeckas bubmorexa I[IOK
59 1 https://m.edsoo.ru/00ada
CBSI3b
c34
KoBanenTHas bubnuoreka [{OK
60 mosspHas xumuyeckas 1 https://m.edsoo.ru/00ada
CBA3b ab8
KoBanenTHas bubnuoreka [{OK
61 HemomsipHas 1 https://m.edsoo.ru/00ada
XUMHUYECKast CBSA3b ab9
bubmuoreka [{OK
62 Cremnenp okucinenus 1 https://m.edsoo.ru/00ada
e28
OkucauTenbHo- bubmuoreka [IOK
63 BoccTaHOBHTEIbHBIE 1 https://m.edsoo.ru/00adb
peakuumn 076
OKUCIHTENN 1 bubnuoreka [{OK
64 1 https://m.edsoo.ru/00adb
BOCCTAaHOBHUTEIHU
076
Kowrpomsiias pagora uGmiorea LIOK
65 1 1 https://m.edsoo.ru/00adb
«CTpoeHue aroma.
486
XuMHYecKas CBS3bY
g%ifgm;’{lﬁeyﬁ%' bubmuoreka [{OK
66 » 1 https://m.edsoo.ru/00adb
CHUCTEeMaTH3aIus
y 33c
3HAHUH
gﬁfg"‘i’jﬁgﬁ"“' BuGmmorexa IJOK
67 5 1 https://m.edsoo.ru/00ad9
cucTeMaTu3aIus
. cb2
3HAHUH
gegsgm;lﬁeyﬁ%' bubmuoreka [{OK
68 » 1 https://m.eds00.ru/ff0d6
CHUCTeMaTH3aIus
y 1c6
3HAHUH
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 4
ITPOI'PAMME

9 KJIACC


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Ne
n/ Tema ypoka
n

[Tepuoanueckuii
3aKOH.
Ilepnonnueckas

1 cucrema 1
XUMHYECKUX
anemenToB /. .
MenneneeBa

3aKOHOMEPHOCTH B
W3MEHEHUU
CBOWCTB
XUMHYECKHUX
3JIEMEHTOB TIEPBBIX
TpEX MEPUOJIOB
Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

Bunn xumuueckoit
CBSI3U U THIIBI
KPUCTAJUTMYECKUX
peLETOK

KoHnTponbHas
pabota Nel mo
teme «IloBTOpeHue

S5 u yrmybneHue 1
3HaHUI OCHOBHBIX
pasnenoB Kypca 8
KJ1acca

Knaccudukanus
XAMHYECKUX

6 peaxuuii mo 1
Pa3IUIHBIM
MpU3HAKaM

ITonstue o
CKOPOCTH
XUMHUYECKOU

7 peakuuu. [lonstue 1
0 TOMOT'€HHBIX U
TeTEPOTCHHBIX
peakuusx

Ilonstue o
XHMHYISCKOM
g PpaBHOBeCHH.
dakTopsl,
BIIMSIONINE HA
CKOpOCTb

(1)

KoanuecTBo 4acoB

ble padoThl  He padoThI

Jara

Bcer KonrpoibH IIpakTHyeck H3y4YeHH

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/00adb
59

but6mmoreka [IOK
https://m.edsoo.ru/00adb
6b6

bubnuorexa [IOK
https://m.edsoo.ru/00adb
7e2

bubmnoreka IIOK
https://m.edsoo.ru/00adba
c6

bu6anoreka LIOK
https://m.edsoo.ru/00adbc
b0

bubnunoreka LIOK
https://m.edsoo.ru/00adbe
9a

bubnunorexa LIOK
https://m.edsoo.ru/00adc?
8c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jara

n/ Tema ypoxka Bcer KonrpoibH IIpakTHyeck H3y4YeHH wiposeIe

n 0 ble padoTbl  HMe padoThI A obpasoparetbbie

pecypchl

XUMHUYECKOU
peakuuu u
MOJIOXKEHUE
XUMHYECKOT0
paBHOBECHS
OKHCIIUTEITBHO- bubnuorexa [{OK

9 BocCTaHOBHUTEIBHBI 1 https://m.edsoo.ru/00adca
€ peakiuu de
Teopus
3JIEKTPOJIUTHYECKO bubnnorexa [JOK

10 i oquccommammu. 1 https://m.edsoo.ru/00adcd
CunbHBIC U c1a0bIe 68
AIEKTPOJIUTHI
Honnrle bubnunoreka LIOK

11 ypaBHeHwUs 1 https://m.edsoo.ru/00add
peakiuit 448
XuMHYECKHue

CBOMCTBA KUCJIOT U

OCHOBAHUI B CBETE bubmorexa LIOK
12 N 1 https://m.edsoo.ru/00add
npeACTaBICHUN 00 543
AIEKTPOIUTUUECKO =
W nucconuanun
XUMHUYECKHE
g:fgma conen B bubmuoreka [{OK
13 . 1 https://m.edsoo.ru/00add
npeAcTaBiIeHUN 00 8h2
AIEKTPOJIUTUYECKO e
W qucconualuu
Momsiue o bu6anoreka LIOK
14 https://m.edsoo.ru/00add

TUAPOJIN3E COJIEH

O0o006111eH1E U
15 cucremarusamnus 1

9d4

bu6anoreka LIOK
https://m.edsoo.ru/00add

3HaHUU di2
[IpakTrueckas
pabota Ne 1. bubnuotexa [IOK
16 «Pemenue 1 https://m.edsoo.ru/00add
JKCIIEPUMEHTAIbH bfa
BIX 33129
KoHntponbHas
pabota Ne2 o
TeMe bubnuotexa [JOK

17 «3Onexrponurnueck 1
ast TUCCOLMALUS.
Xumuueckue
peaKiuy B

https://m.edsoo.ru/00adde
c0



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

Ne
n/

18

19

20

21

22

23

24

25

Tema ypoka

pacTBOpax»

OO6mias
XapaKTEPUCTHKA
rajjorcHoOB.
XuMmudeckue
CBOMCTBA Ha
puMepe XJopa
XJ1I0pOoBOAOPO.
Consanas KucJIoTa,
XAMUYECKHE
CBOMCTBA,
MOJIy4eHueE,
MIPUMEHEHHE

[IpaxTrueckas
pabota Ne 2 o
teMme «lloyyenue
COJITHOM KHCJIOTBI,
HU3y4CHUE e€
CBOMCTB»

Brraucnenus 1o
YPaBHEHUAM
XUMHUYECKUX
peakuuii, eciu
OJIVH U3 PEarcHTOB
JIaH B U30BITKE

O61mmas
XapaKTEePUCTHKA
yneMeHToB VIA-

IpYyIIIBI
AnnotponHsle
Moau(pUKAIIU
cepbl. Haxoxxnenue
CephI U €€
COCIMHEHUI B
MIPUPOJIE.
Xumunueckue
CBOMCTBA CEpHI

CepoBonopon,
CTpOEHHE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

OKcupl cepbl.
CepHas KuCIOTa,
dbuzmveckue u
XUMHUYECKHE

Bcer KonrpoibH IIpakTHyeck H3y4YeHH

(1)

KoanuecTBo 4acoB

ble padoThbI

ue padoThbl

Jara

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/00addf
e2

bubmnoreka IIOK
https://m.edsoo.ru/00adel
04

bubmuorexa [IOK
https://m.edsoo.ru/00ade3
48

bu6anoreka LIOK
https://m.edsoo.ru/00ade4
88

bubmuorexa [JOK
https://m.edsoo.ru/00ade6
4a

but6mmoreka [IOK
https://m.edsoo.ru/00ade6
4a

bubnunoreka LIOK
https://m.edsoo.ru/00ade8
02

bubnunoreka LIOK
https://m.edsoo.ru/00adea
28



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jara
n/ Tema ypoka B K 1] H3y4YeHH ungposrre
Yp cer RonrpoabH IllpakTHnyeck U3y 06pazoBaTebHbIE

n 0 ble padoTbl  HMe padoThI A

26

27

CBOMCTBA,
MIPUMEHCHHE

XuMmudeckue
peaKiuu, Jiexanimue
B OCHOBE
MIPOMBILIEHHOTO
crocoba
IIOJIyYEHUS CEPHOU
KHCJIOTBHI. 1
XUMHU4YECKOe
3arpsi3HEHUE
OKpYy>Karoleu
cpeabl
COCIMHEHUSIMH
cephl

Brruucnenue
MacCOBOM J0JIU
BBIX0/1a TPOJIYKTa
peakiuu

OO6mas
XapaKTepUCTUKA
3JIEMEHTOB VA-
rpynmnsl. A3oT,

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/00adec
8a

bubnuorexa [JOK
https://m.edsoo.ru/00adec
8a

bu6nuorexa [IOK

28 pacmnpocrpanenue B 1 https://m.edsoo.ru/00adee
npupoze, a6
¢buznueckue u
XUMHYECKUE
CBOMCTBa

AmMMmMak, ero
busnueckue u

bubmmoreka [IOK
pg XHMIeCKHe 1 https://m.edsoo.ru/00adf0
CBOWCTBA, 04
MOJTyICHUE U =
MIPUMEHEHHE
IIpaxTrueckas

30

paborta Ne 3 mo

teme «[lomydyenne 1
aMMUaKa, U3y4eHHe
€ro CBOMCTB»

AsorHas KHUCJI0Ta,

but6mmorexa [IOK
https://m.edsoo.ru/00adfl
80

. bubnuotexa [JOK
31 *° usmacckue n 1 https://m.edsoo.ru/00adf3
XUMUYECKUE 06
CBOMCTBaA _
Hcnonp3oBanne but6mmoreka [IOK
32 uutpatoB u coneit 1 https://m.edsoo.ru/00adf5
aMMOHUS B 18


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

Ne
n/

I

33

34

35

36

37

38

Tema ypoka

KauecTBe
MUHEPATbHBIX
yIoOpeHuit.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karoleu
Cpelbl
COEIMHEHUSIMU
a3zoTa

®dochop. Oxcun
docdopa (V) u
dbochopHas
KHCIIOTA,
¢busnveckue u
XUMHUYECKHE
CBOMCTBA,
MOJTyYCHHE

Hcnons3oBanue
docdaros B
KauecTBe
MUHEPATbHBIX
yI10OpeHuit.
3arpsi3HeHue

IIPUPOJHON Cpelbl

dbocdharamu
Yraepon,

pacnpoCTpaHEHHE B

npupoze,
busnueckue u
XMMHYECKHE
CBOMCTBA

Oxkcuabl yriepona,

ux Qusndeckue u
XAMUYCCKHE
CBOICTBA.
OKOJIOTUYECKHE
pOOJIEMBI,
CBSI3aHHBIC C

OKCHJIOM yTJIepoJia

(V)

VYroapHasa KUciIoTa 1

" e€ conu

IIpaxTrueckas
paborta Ne 4 o

teMe "llonydenue
YTJIEKUCIIOrO Trasa.

Bcer KonrpoibH IIpakTHyeck H3y4YeHH

(1)

1

KoanuecTBo 4acoB

ble padoThbI

ue padoThbl

Jara

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/00adf6
8a

bubnuorexa [IOK
https://m.edsoo.ru/00adfc
20

bu6anoreka LIOK
https://m.edsoo.ru/00adfd
9c

but6mmorekxa [IOK
https://m.edsoo.ru/00adfe
be

bubnunorexa LIOK
https://m.edsoo.ru/00ae00
6C

but6mmoreka [IOK
https://m.edsoo.ru/00ae02
7e



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

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jara
n/ Tema ypoka B K 1] H3y4YeHH ungposrre
Yp cer RonrpoabH IllpakTHnyeck U3y 06pazoBaTebHbIE

n 0 ble padoTbl  HMe padoThI A

39

40

41

42

43

44

45

KauecTBennas
peakmus Ha
KapOoHaT-MOH"

[TepBonauasibHBIE
MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COCAUHEHMIX

yriaepoaa

Kpewmnuii u ero
COCJIMHECHHUS

[IpakTryeckas
pabora Ne 5.
Pemenne
SKCIEPUMEHTAIbH
BIX 33/1a4 10 TEME
«Baxueimmue
HEMETaJUIbl U UX
COEIUHEHUS»

KoHntponbHas
pabota Ne3 1o

Teme «Baxueimme 1

HEMCTAJJIbI U UX
COCAUHCHUA»

O61mmas
XapaKTEpPUCTUKA
XUMHYECKUX
AJIEMEHTOB —
METAaJLJIOB.
Mertannuueckas
CBSI3b U
MeTaJndyecKas
KpUCTaJUTMYECKast
peleTKa.
duznueckue
CBOMCTBA METAJIJIOB

XUMHUYECKHUE
CBOICTBa
METAJLIOB.

OnektpoxumMudeck 1

Wl psn
HaIpsHKEHUN
METaJUIOB

OO01ue crioco0sl
MOJTyYCHHUS

pecypchl

but6mmoreka [IOK
https://m.edso0.ru/00ae05
4e

bubmuorexa [JOK
https://m.edsoo.ru/00ae08
Oa

bubmuorexa [IOK
https://m.edsoo.ru/00ae0b
f2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0e
18

bu6nuorexa [IOK
https://m.edsoo.ru/00ae10
3e

bubnunorexa LIOK
https://m.edsoo.ru/00aell
56

bubnunoreka LIOK
https://m.edsoo.ru/00aell



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Ne
n/
n

46

47

48

49

50

51

52

53

54

55

56

S7

Tema ypoka

MeTasioB. CIIIaBEIL.
Brrancnenus no
ypaBHEHUSM
XAMHUYECKHUX
peakuuii, eciiu
OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH

Ilonsarue o
KOppO3HH
METAaJLIIOB

[lenounbie
MeTaJLIbl

OKcuIsl 1
THJIPOKCHIBI
HATPHSI U KaJTusl

TenouHo3eMeNnbH
bIE METAJLIBI —
KaJIbIIMA ¥ Maroui

Baxxueiinue
COeIMHEHUS
KaJILIUS

O06001IeHne 1
cUCTEMAaTHU3alUA
3HAHUH

JKEcTKkOoCTh BOJBI 1
CITIOCOOBI €€
yCTpaHEHUS

[TpakTnueckas
pabota Ne 6 o
teme "KécTkocTh
BOJBI U METOJIBI €€
ycTpaHeHus"

ATTOMAHUNA

AmpoTtepHbIe
CBOICTBa OKCUA U
TUIPOKCHIA

Kemeso

Oxcumpl,
TUAPOKCUIBI
conu xene3a (I1) u

Bcer KonrpoibH IIpakTHyeck H3y4YeHH

(1)

KoanuecTBo 4acoB

ble padoThl  He padoThI

Jara

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE
pecypchl
56

bubnunorexa LIOK
https://m.edsoo.ru/00ael2
78

bubnunoreka LIOK
https://m.edsoo.ru/00ael4
b2

bubnunoreka LIOK
https://m.edsoo.ru/00ae14
b2

bubnunoreka LIOK
https://m.edsoo.ru/00ael5
e8

bubnunoreka LIOK
https://m.edsoo.ru/00ael5
e8

bu6anoreka LIOK
https://m.edsoo.ru/00ael8
86

bubnumorexa LIOK
https://m.edsoo.ru/00aela
e8

bub6mmorekxa [IOK
https://m.edsoo.ru/00aelc
64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc
64

bub6mmorekxa [IOK
https://m.edsoo.ru/00aeld
86

bubanoreka IJOK
https://m.edsoo.ru/00ae35
€6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

Ne
n/

58

59

60

61

62

63

64

65

66

KounyecTBO 4acoB JJIeKTPOHHbIE

ara
Tema ypoka B K I 1/13I[ YeHH uHppoBLIe
Yp cer RonrpoabH IllpakTHnyeck U3y 06pazoBaTebHbIE

|
0 ble padoTbl  HMe padoThI pecype

xenesa (1)

O06006111EHE U
cucremaruszamusg 1
3HAHUH

[IpakTnueckas
paborta Ne 7.
Pemenue
SKCIEPUMEHTAIIbH
BIX 33/1a4 [0 TEME
«Baxneitue
METaJUIbl U UX
COEJIMHEHU S

bubnunorexa LIOK
1 https://m.edsoo.ru/00ae3d
e8

Brraucnenus 1o
YPaBHEHUSAM
XHUMHYCSCKHX
peakuuii, eciu
OJIVH U3 PEarcHTOB
JIaH B U30LITKE WUIIN
COCPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM JOJIU
BBIXOJa IPOYKTA
peakuuu

bubnuorexa [IOK
1 https://m.edso0.ru/00ael7
50

O06001IeHne 1
cUCTEMaTH3allHs 1
3HAHUH

KoHntponbHas

pabota Ne4 mo

teMe «Baxnelimmue 1 1
METaJUIbl U UX
COCIMHEHU S

BemectBa n
Marepuabl B
TOBCETHEBHOM
JKU3HHU YeJI0BEKa

bubnunorexa LIOK
1 https://m.edso0.ru/00ae3f
50

XuUMH4YECKOe
3arpsi3HEHUE
OKpYy>Karolen
cpeasl

but6mmorekxa [IOK
https://m.edsoo.ru/00ae4?2
70

Pome xuMun B
pereHnu
DKOJIOTHYECKUX
npobiem

bubnunoreka LIOK
https://m.edsoo.ru/00ae4?2
70

PesepBHbIit ypok. 1 bubnmoreka [JOK
O06o0wenue n https://m.edso0.ru/00ae0d



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara

/ Tema Ka M3Y4YeHHU uHppoBbIe

Il eMa ypo Bcer KoHTpoibH HpaKT;IquK y;l 0GpazoBaTEIbHbIC

n 0 ble padoTbl  HMe padoThI pecype
CHCTEMATU3AIIH Oa
3HAHHUH
geg:gmz:geyﬁ o¥ but6mmoreka [IOK

67 B 1 https://m.edsoo.ru/00adb
CHCTEeMaTH3aIus

y 33c

3HaHUI
gegsgmzzﬁeyg()& bubnunorexa LIOK

68 5 1 https://m.edsoo.ru/00ad9c
CHCTEeMaTH3aIus b2
3HaHUH -

OBIIEE

KOJIMYECTBO

YACOBIIO 68 4 !

ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYHEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpnaman @.I'., Akiimoneproe o0miectBo «M31aTenbcTBo
«IIpocsenienne»

* Xumus, 9 xknacce/ Pymzutuc I'.E., ®enpaman @.I'., Akironeproe o0miectBo «M31arenbeTBo
«I[Ipocsenienne»

* Xumus, 8 knacc/ 'abpuensn O.C., Octpoymos WU.I'., CnaakoB C.A., AKIIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenney

* Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO

«3marenscTBO «IIpocBemenune»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

1. 'abpuensn O. C., Bocko6oitaukosa H. I1., flurykoBa A. B. HacTonbpHas kHUTa yuuTemns.
Xumus. 8 ki1.: Metoauueckoe mocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Terpanp as 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pa6ot. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kimacc». M.: [Ipoda, 2022.

3. I'abpuens, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8 Kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meronuueckoe nmocodue k yueonuky O. C. 'abpuensaa «Xumusi». 9 kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexHosorndeckue kaptol Kk yueOHuky O. C. I'abpuensina «Xumus. 8 kiacey :
meToaudeckoe mocooue / JI. . AcarnoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosorndyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kinace» :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumusi. 8 xi1.: KoHTponbHBIC U IpoBepodHBIC padoThl K yuebuuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yimakosa u ap. - M.: JIpoda, 2022.

JTaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u calt 1u1st yuurens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Enunas xomtekuus LIOP: [IpeamerHas KomIeKus « XUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HBIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6meo0pa3zoBaresHOTO TopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi onuMnuana mikOIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Oprannyeckas XuMusi: SIEKTPOHHBIN YICOHHUK I CPEAHEH IITKOJIBI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpbITHINA KOJUIEIK: XUMHUS
http://www.chemistry.ru JlucTaHnimoHHas OJMMITHA/IA TIO XUMUH: TeJICKOMMYHUKAIIMOHHBIN

00pa30BaTeNbHbII IPOEKT

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30oBaHUs»
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