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HOACHUTEJIbBHASA 3AIITMCKA

[IporpaMma 1O XUMUHM Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIE€HA HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTebHOM TporpaMMbl OCHOBHOT'O OOIIIero 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHO padoyeill MmporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIIENIMU MPENOIaBaHusl Y4eOHOT0 npeaMera « X uMHUsI»
B 00pa3oBaTenbHbIX opranusanusix Poccuiickoit @enepariuu.

[IporpamMma mo xumuM Ja€T MOPENCTABICHUE O IENsIX, 00IIell cTpareruu
oOy4yeHusl, BOCHHUTaHUS M Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU Y4eOHOTO
npeamera, yCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeliesieHue €ero Mo KiaccaM M CTPYKTYpUPOBAHHUE IIO
paznenaM M TeMaM MpOTpaMMbl MO XUMHUHM, OMNPENEISeT KOIUYECTBEHHBIE M
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepXKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATENIbHOCT ~ M3YYEHUST XUMHUHU € Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaloIMXCs, OMNpeaeasieT BO3MOXXHOCTH TIpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3zoBaTelbHOMU
MpOTrpaMMbl Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTaM oOy4eHUsI XUMHUHU Ha YPOBHE 1IeJieil n3yueHUs IpeAMETa U OCHOBHBIX
BUJIOB Yy4€OHO-IIO3HABATEIBHON JEATENIbHOCTH OO0YYarolIerocs IO OCBOCHHIO
y4eOHOT0 COJIEpKAHUS.

3HaHUE XUMHUM CIYXKUT OCHOBOW it (POPMHPOBAHUS MUPOBO33PEHUS
oOyyaromerocsi, ero NpeacTaBiICHU O MaTepUATIbHOM €IMHCTBE MUPA, BAKHYIO
poJib UTparoT (popMUpyEMbIE XMMHEH MPEACTaBICHUS O B3aWMOIPEBPAICHUIX
SHEpPrUM U 00 HBOJIOLUM BEIIECTB B MPUPOJAE, O MYTSAX PEUICHUs TII00aTbHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, HHEPTETHUECKO,
MUIIEBON U SKOJIOTUUECKON 0€30IaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIOCOOCTBYET  peaju3alii  BO3MOXHOCTEH  JJIsi  CaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIbTYPBI IUYHOCTH, €€ 0011el 1 (GyHKIIMOHATIBHOM TPaMOTHOCTH

BHOCUT BKJaJ B (POPMHUPOBAHME MBIIUJICHUSI U TBOPYECKUX CIMOCOOHOCTEM
oOy4Yaroluxcs, HABBIKOB HX CAMOCTOSITEIBHOM  y4eOHOW JesATEIbHOCTH,
AKCHEPUMEHTAIbHBIX W HCCIEJOBATEIbCKUX YMEHHI, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOMN JESTEIbHOCTH

3HAKOMUT CO CHEHU(DUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIfA/Ia HA €IMHCTBO MIPUPOJIbI U YEJIOBEKA, SIBISETCSI OTBETCTBEHHBIM
ATanoM B (GOPMUPOBAHUM €CTECTBEHHO--HAYYHOU TPaMOTHOCTH O00YyYaroIuXcs,



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00y4aIOIINXCS.

Jlanuble HampaBlieHUsT B OOYUYEHMHM XUMHUU OOECHEUHBAIOTCS CHEHU(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOIl HAYKU XUMHU Ha ONpPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0o 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHUE OOYYAIONIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHITUNW XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM UM HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHITHUHI
OpraHN4eCKOW XMMUHU.

CtpykTypa cojaepKaHusl POrpaMMbl MO0 XUMUU CHOPMHUpPOBaAHA HA OCHOBE
CHUCTEMHOI0 moaxoja kK €€ uszydeHuro. ColiepkaHue CKJIAJbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUN O XUMUYECKON
peakiuu. OO0e 3T CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbl 1O MPUHIUITY
MOCJIEI0BATEIbHOTO Pa3BUTHUSI 3HAHUW HA OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS

— Ilepnognueckoro 3akona JI. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

— TpeAcTaBieHUN 00 SIEKTPOIUTUYECKOW JTUCCOIMALIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSI PacCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATENIBHO OT OJIHOTO
YpOBHSI K JpyromMy, BBINOJHSS (YHKIMU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 10 XUMHUHM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTABJISIONIEH HayYHOM KapTUHBI MHUpPA B JIOTHKE
e€¢ CHUCTeMHOW MpPUPOAbI, LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHUIO U
MeToJaM TMO3HaHUsA B Hayke. M3ydeHue XuUMHUM TPOUCXOIUT C MPUBICUCHUEM
3HAaHUW W3 paHee H3YYEHHBIX Y4e€OHBIX MpeaMeToB: «OKpyxkaromuil MUp»,
«buonorus. 5-7 knaccel» u «Pu3nka. 7 Kiace».

[Ipy wu3ydyeHUHM XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHMM OCHOB
XUMUYECKOW HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATETLHOCTH YeJIOBeKa M KaK OJIHOTO K3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agadya ydyeOHOro mpeameTa COCTOMT B (DOPMUPOBAHUM CUCTEMbl XHMHUYECKUX
3HaHUN — BaKHEHIIUX (HaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TMOJOKEHHH,
JOCTYMHBIX OOO0OIEHUI MUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



NpUOOIIEHNH K Hay4YHbIM METOJIaM TIO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMHYECKUX peakinii, B GOPMUPOBAHUU W PA3BUTHU MMO3HABATCIBHBIX YMEHUU U
UX TPUMEHEHWH B Yy4eOHO-MO3HABATEIbHOM U YyueOHO-HCCIIEeI0BaTEIbCKON
NESATETbHOCTH, OCBOCHUU MpaBUi 0OE30MacHOr0 OOpalleHusi C BelIeCTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipy M3ydyeHHN XMMUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI Ba)KHOE
3Ha4YCHUE MPUOOPETH TaKHe 1NN, KaK:

— (opmMupoBaHHE MHTEUIEKTyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TMPUHSITHIO PELICHUH,
CIIOCOOHOM aaTUPOBATHCS K OBICTPO MEHSIIOLIUMCS YCTIOBUSIM KU3HU,

—  HampaBJIEHHOCTh OOYydYeHHs] Ha CHUCTEMAaTHYEeCKOe MPHOOIIEHUE
oOy4Yarolmuxcs K CaMOCTOSITENIbHOM IO3HaBAaTEIbHOW MESITEIbHOCTH, HAyYHBIM
MeToJaM TMO3HaHus, (POPMHUPYIOIMIUM MOTHBALUIO U PA3BUTUE CIIOCOOHOCTEH K
XAMWH,

— of0ecrieueHue yclIoBUH, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HOM MAEATEIBLHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMCIOIIMX YHUBEPCAIbHOS 3HAYCHHUE IS
Pa3IMYHBIX BUOB JESATEIHLHOCTH;

— QopmupoBanue oOme (GYHKIMOHANBHOM U  €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHUCJI€ YMEHHH OOBACHATH U OILICHUBATHh SIBICHUS
OKPY’KaIOIIEr0 MHpA, UCMOJb3Yysl 3HAHHUS W ONBIT, MOJYYEHHBIE MPU H3YYECHUU
XAUMHH, TPUMEHATh WX TIPH PEIICHWH NpoOJieM B IOBCEIHEBHOW KU3HU U
TPYAOBOM NEATENBHOCTH;

— (¢opmupoBaHue y OOydYalOIUXCA TYMAHUCTHUYECKUX OTHOIICHHH,
MOHUMAHMSI [EHHOCTH XMMHUYECKUX 3HAHMM IS BBIPAOOTKH HSKOJOTUYECKU
1eIeco00pa3HOro MOBEACHUSI B OBITY WU TPYAOBOW JESATEIBHOCTH B LENAX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHOU CPEIb;

—pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMI0O HAa OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpOQuUis U HANPABICHHOCTH JalbHEUIIIETO
oOy4eHusl.

OO0miee 4KCIIO 4YacoB, OTBEACHHBIX [JIi HW3YUYEHUS XUMHHM Ha YPOBHE
OCHOBHOI'0 0011eT0 00pa3oBaHusl, cocTariseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HeZeio).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMUYECKHE TOHATHS

[Ipeqmer xumun. Ponp XMMUM B )KU3HU YEJIOBEKA. XWMHS B CHCTEME HAYK.
Tema u BemecTtBa. DuU3MUYEeCKHE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. IloHsTHE O MeTOdaxX IMO3HAHUS B XMMHH. UHCTBIC BEILIECTBA U CMECH.
CnocoObl pazaeneHus cMeceil.

ATOMBI W MOJIEKYJIBI. XHUMHUYECKHE 3JIeMEHThl. CUMBOJBI XUMHYECKHX
37eMeHTOB. [IpoCThi€ U CIIOKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUYCHUE.

Xumuueckas ¢opMmysna. BaleHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKkOoH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcCHTEIbHAs aToMHas Macca.
OtHocuTenbHass MOJICKYJIsIpHAs Macca. MaccoBasi 10J1sI XUMHUYECKOT0 3JIEMEHTA B
COCJIMHCHUM.

KonuuectBo BemectBa. Mosib. MosisipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IuHHUIl BemiecTBa. Pacu€tel mo ¢opmyiiam
XUMHYECKHUX COCIUHCHUI.

OU3NYECKUe U XUMUYECKUE SIBJICHUSA. XUMHUUYECKAasd PEAKIHUS U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHMMHYECKue ypaBHeHUs. Kmaccudbukamms
XMMHYECKUX Peakiui (COCAMHEHH S, PAa3JIOKCHHS, 3aMEILICHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOM IMOCYI0¥, mpaBWIaMu paOOTHl B JJa0OpaTOpUu U
npuéMaMu 00pallleHus ¢ J1abOpaTOPHLIM 00OpPYAOBAaHUEM, U3YyUYCHHUE U OMHUCAHUE
(U3UYECKUX CBOWCTB 0Opa3llOB HEOPraHWYECKUX BEIIeCTB, HAOJIOJEeHHE
¢busnueckux (IUIaBJICHHE BOCKa, TasHUE JIbJa, pPAaCTUPAHHME caxapa B CTYIIKE,
KHMIICHHE M KOHJEHCAIUMs BOJbI) M XUMHYCCKHMX (FOPCHHE CBEYH, IPOKAINBAHHE
MEIHOM IPOBOJIOKH, B3aUMOICHCTBUE MeJla C KMCIIOTOM) SIBJICHUM, HAOII0ACHUE U
ONKMCAaHKME IPU3HAKOB IMPOTEKAHHUS XMMHYECKUX peakiuil (pasjokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapus, pa3lioKEHHE THIAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE Kele3a ¢ pactBopoM coau meau (1),
M3y4eHHEe CIOCOOOB pa3/IeNIeHUs] CMECe. C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIMTAPUBAHKE, JUCTHILIAIMSA, XpoMaTorpadus, IpoBeJeHUE OUYNCTKH MTOBAPECHHOM
coiM, HAOMIOJICHWE W  OMNHCAHWE  PE3yJdbTAaTOB  MPOBEACHUS  OIbITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHUE MOJEJIEH MOJIEKYII
(IapOoCTEPKHEBBIX ).

BaxHeiinue npeacTaBuTe/ M HEOPTrAaHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucinopon — sneMeHT u mpocrtoe
BemiecTBO. HaxoxneHwe kuciopoda B TpupoAe, (QHU3NUECKHUE M XUMHYECKHUE
cBoiictBa (peakiuu TopeHus). Okcuubl. [lpumenenwe xuciopoaa. CrocoObI



MOJIyYEHUs KHUCIOpoJa B JiabopaTopuM M MOPOMBIIUIEHHOCTU. KpyroBopoT
KHciopojia B mpupoje. O30H — ajuioTponHas Moau(UKaLNs KUCIOPOa.

TennoBoit 3PpheKT XUMHYECKON peakln, TEPMOXMMHUYECKHUE YpPaBHEHHS,
9K30- U SHJOTEPMHYECKHE pEaKuuu. TONIMBO: yroiab W METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOIO 3(pdekTa, pa3pyiieHre 030HOBOTO CJIOS.

Bomopon — »snmemeHT M mpoctroe BemecTtBo. Haxoxkaenwe Bomopona B
npupojie, (GU3MYECKHUE W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kucimorel u conu.

Mosnsipabliii 006EM ra30B. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBAa BOJbl. Bojga kak pactBoputenb. PacTBOpEL.
HacelllieHHBIE M HEHACBHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 1075 BeniecTsa B pacTBOpe. XUMHYECKUE CBOMCTBA BOJIbI. OCHOBaHMUSL.
Ponb pacTBOpOB B npupoae U B KU3HU 4YeJI0BeKa. KpyroBopoT BOJBI B MPUPOJE.
3arpsi3HeHre NpUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanuss Heopranmyeckux coeaumHeHuid. Okcupabl. Knaccudukamus
OKCHJIOB:  coyieoOpa3ytomue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHbIE) W
HeconeoOpasywmue. HomeHnknatypa okcuaoB. Du3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCUIO0B. [loryueHne okcuaos.

OcHoBanusi. Kiaccudukanus OCHOBaHMM: MIETOYM W HEPACTBOPHUMBIC
ocHOBaHMs. HoMeHknatypa ocHoBaHuil. PU3MUECKME UM XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonyyeHrne OCHOBaHMIA.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucior. Ouzndeckue u
XUMHAYECKHE CBOMCTBa KUCIOT. Psn aktuBHocTm MetaimioB H. H. bekerosa.
[Tomyyenune KUCHoT.

Comu. Homenknarypa coneii. @u3ndeckne M XUMUYECKUE CBOMCTBA COJIEH.
[Tonyyenue coneu.

I'eneTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCTUHEHHUIA.

Xumuueckuit IKCnepumenm:

Ka4E€CTBEHHOE OMNPEAEIIEHNUE COJCPIKAHUS KUCIOPOJa B BO3AYyXE, MOIYyUYECHUE,
coOupaHue, pacro3HaBaHUE M HU3YUYEHHUE CBOWCTB KHCIIOpOJa, HaOI0IeHHE
B3aUMOJICICTBUSL BEUIECTB C KHUCIOPOJOM M YCJIOBUA BO3HUKHOBEHHUS W
npekpanieHuss TropeHus (Imokapa), O3HaKOMJIEHHE ¢ oOpa3laMd OKCHIOB U
OMHUCaHUE WX CBOICTB, MOJy4YeHHE, COOUpaHUE, pACIO3HABAHUE W HU3Yy4YCHUE
CBOMCTB Bojopona (ropenue), BlaumojaeicTBue Bomopoaa ¢ okcuaom meau (1)
(BO3MOYHO HCIIOJIb30BaHUE BHUCOMATEPHAIOB), HAOIIOCHIE 00pa3I[OB BEIECTB
KoIuuecTBOM 1 Mo, HCClaeqoBaHHE OCOOCHHOCTEH pPAaCTBOPEHUSI BEIIECTBC
Pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JIOJIEd PAaCTBOPEHHOTO BEUIECTBA, B3aWMOJICVCTBHE BOJBI C METAJLUIAMHU
(HatpueMm ®  KanmbleM) (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHJCOMATEPHAJIOB),



UCCIeIOBaHWE O00pa3lloB HEOPTraHUYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
Ha0II0/IeHHEe U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuma Mmeau (II) ¢ pacTBOpoM cepHO# KHCIIOTHI,
KUCJIOT C METajulaMH, PEAKIHMN HEWTpAIHU3alMM, IOIYyYEHHUE HEpPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOI0 METa/ia JPYyTMM W3 pacTBOpa COJU, PEUICHHE
JKCIIEPUMEHTAIBHBIX 33Ja4 MO0 Teme «BaxHedWlmune Kiacchl HEOPraHMYECKUX
COEIUHECHUI».

Iepuoguuecknit 3axkoH u Ilepuogmueckasi cucreMa XHMHUYECKHX
jieMeHToB JI. . MengeneeBa. CtpoeHue aTromMoB. XHMMHUYECKAsl CBS3b.
OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIMH

[lepBble MOMBITKM KiIacCU(PUKAIMA XUMHUYECKUX 3JIeMEeHTOB. l[loHsiTHe O
IpyINIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIC W IICIIOYHO3EMEIbHBIE METAJLIBI,
raJloreHbl, HHEPTHBIE Ta3bl). DIIEMEHTBI, KOTOPbIE 00Pa3yr0T aM(pOTEPHBIC OKCHIBI
Y TUIPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuognyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa.  KoporTkomepuoaHas ¢ JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckon cucreMbl xumuueckux 3nemeHToB . . Menneneesa. Ilepruonsr
u rpynnbsl. DOu3nyeckuii CMBICI MNOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. M3oTonel. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeKk aToMoB TepBbIX 20 XWMHYECKHX DIIEMECHTOB
ITepuoguueckoii cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA 1O ero noJioxkeHuto B Ilepnoanueckon cucreme J[. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl paauyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPYIIIIAM U MTEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u lleproauueckoit CHCTEMBI XUMHYECKUX
3JIEMEHTOB Uil pa3BUTUS Hayku W npaktuku. J[. M. MenaeneeB — ydéHbll u
rPaK1aHUH.

Xumudeckass cBs3b. KoBajeHTHas (MONsipHas ¥ HEMOJSpHAs) CBS3b.
DIIEKTPOOTPHUIIATETBHOCTh XUMUUYECKHUX 3JIEMEHTOB. MIOHHAS CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tponecchl OKUCIEHHS U BOCCTAaHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTENM.

Xumuueckuit IKCnepumenm:

M3yueHHE OO0pa3l0B BEIIECTB METAJIOB W HEMETAJIOB, B3aUMOJIECHCTBUE
TUAPOKCHIA IMHKA C PAacTBOpaMHM KHUCIOT W IIEJNOYEH, MPOBEAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pas3ioKEHUs, COCTUHCHIS).

Mescnpedmemmnuie ceéa3u



Peanmu3anus MeEXIpPEIMETHBIX CBS3CH NpH HM3yYCHHHM XHMHH B 8 Kjacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATUU, SBJISIONIUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO01re ecTeCTBEHHO--HAY4YHbIC TTOHITHSA. HayYHbIH (DaKT, TUIOTE3a, TCOPHS,
3aKOH, aHajlu3, CHHTe3, KiaccupuKauus, TMNEPUOAUIHOCTh, HAOII0/ICHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®usuka: wmarepus, aroM, O3JIEKTPOH, HIPOTOH, HEWUTPOH, HWOH, HYKJIU],
W30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsij], BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, a3, (U3WYECKUE BEIUYMHBI, €IHMHHUIIBI
W3MEpPEHUS], KOCMOC, IUTaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
TMOJIE3HBIE UCKOMAEMBIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemnrecTBo 1 XMMHYECKAS peaKkus

[lepnonnueckuii 3akoH. [lepuognyeckass cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B M3MEHECHHHU CBOMCTB
XUMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TMEPHOAOB, Kajausd, KalblUsi W HX
COCUHECHUN B COOTBETCTBHUM C TOJIOKEHUEM »3ieMeHTOB B Ilepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CTtpoeHue BelIeCTBa: BUJbI XUMHUYECKOW CBS3U. THIBI KPUCTANIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTALIMYECKON PEIIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K PpAa3JIWYHBIM KJIACCAM HEOPraHUYECKUX
COCJIMHEHUH, TeHETUYECKAsl CBSA3b HEOPraHUYECKHX BEIIECTB.

Knaccudukaius XMMUYECKUX PEaKIUi 10 pa3InYHbIM Mpu3HaKaM (0 YuCiTy
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIuioBoMy 3(dekTy, o
W3MEHEHHUIO CTEICHEH OKHCICHHS XMMHUUYECKHX JJIEMEHTOB, IO OOpAaTUMOCTH, IO
YUYACTHUIO KaTaau3atopa). DK30- U SHIOTCPMUUCCKHE PEAKIIUU, TCPMOXUMUICCKHUEC
YpaBHEHMUS.

[Tonsatue o ckopocTH Xumudeckon peaknuu. IloHsTue o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiuax. [IoHATHE O TOMOTEHHBIX U T'E€TEPOTCHHBIX
peakuusax. [lonstue o karanuse. llonsTrne 0 xumudeckoM paBHOBecUU. DAKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XUMHMYECKOM pEaKIUH W MOJIO)KEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEaKIMK,  DJICKTPOHHBIA  OanaHc
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHOMN peakiuuu. CocraBneHue ypaBHEHUU



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX  PEAKIIMHA C  MCIOJIB30BAHUEM METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOUUALIANA. DINEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M OHCCOIMAIIMM BEUIECTB C PA3JIMYHBIMU BHUIAAMHU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUIbHbIE U C1a0ble 3JEKTPOJIHTHI.

Peakiiuu moHHoro oomMeHa. Y claoBuUs IPOTEKAHUS Peakliii MOHHOTO OOMeHa,
MOJHBIE W COKpallEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMW M cCcoJed B CBeTe NPEACTaBICHUNA OO0 AIEKTPOIUTHUECKOMN
nucconnanuu. KauecTBeHHbIE peakuu Ha HOHBI. [IoHSATHE O THIpPONIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKUX
BEIICCTB — META/VIOB W HeMeTayioB (rpadura M ajiMasa), CIOXKHBIX BELICCTB
(xyopuia HaTpHs), UCCIICOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOH peakiuu
OT BO3JACUCTBUS PA3NUYHBIX (HAaKTOPOB, MCCIECAOBAHUE IIICKTPONPOBOJHOCTHU
pacTBOPOB BEIIECTB, IMpolecca JUCCOLMALMM KHUCJIOT, IHEJIOYed U CcoleH
(BOBMOXHO  HCIIOJb30BAaHWE BHJCO MATEPHAJIOB), TPOBEJACHHUE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKA  NPOTEKaHWUs  peakiuii  HMOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BBIJCIICHWE Ta3a, O00pa3oBaHUEC BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasiioKEHUsS, COCTUHCHHS), PACIIO3HABAHUE HEOPraHUYCCKHX
BEIIECTB C IIOMOUIBK0 KAYECTBEHHBIX PEAaKUWl HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJbHBIX 3aa4.

HemeTtasibl 1 MX COeTUHECHUS

OOmias xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble CTeneHu okuciieHus. CTpoeHue W (PU3MYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMYECKME CBOMCTBA HAa MNpPUMEpPE  XJopa
(B3aMMOJICHICTBUE C METAJUIAMH, HEMETAJUIaMM, IIeJIouaMu). XJIOPOBOJOPO.
CondHasi KUCIIOTa, XMMHYECKHE CBOWCTBA, MOJYYEHHE, NMpUMEHeHue. JlencTtBue
XJOpa W XJIOPOBOJOPOJAa HA OPraHu3M YeJIOBEKa. BakHeWIIHne XJIOpUAbl U UX
HaXOXIEHUE B IPUPOJIE.

O6mias xapakrepuctuka 371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3UUECKUue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJA U CEPbl. AJIOTPONHbIE MOAU(DUKAIIMN KUCIOPOa
u cepbl. XuMuuyeckue cpoiictBa cepbl. CepoBOAOPOA, CTpoeHHUE, PU3NUECKUue U
XUMHAYECKHE CBOMCTBA. OKCHUIBI CEPBl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJOB.
CepHast kuciota, (QU3MYECKUE W XHMHYECKHMe cBoWcTBa (oOmme Kak
NPEJICTaBUTENs KJlacca KHCIOT W crhenuduueckue). XHUMHUYCCKUE PEaAKIIUH,
JeXalMe B OCHOBE MPOMBIIUICHHOTO CMoco0a MOJYyYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenne cepHoil KUCHOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEaKIUs Ha



cynbdar-uod. HaxoxaeHue cepbl U €€ COCAMHEHUN B MPUPOJAE. XUMHUUECKOE
3arpsi3HCHHE OKPYXKAIoIIeH Cpefbl COCAMHCHHUSIMH Cepbl (KHCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3IyXa M BOJAOEMOB), CIIOCOOBI €TI0 IPEIOTBPAIICHHS.

OO6mias xapaktepuctuka 3nemMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCIEHUs. A30T, pacnpoCcTpaHEHUE B MPHUPOJE,
¢duznyeckne U XumMnuieckue cBoiictsa. KpyroBopot azora B npupoje. AMMHAK, €ro
(du3uYecKre U1 XUMUYECKUE CBOMCTBA, MOJydYeHHe U npuMeHeHue. Colin aMMOHUS,
ux (pU3MYECKHEe U XUMUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHUSI. A30THas KHUCJIOTa, €€ MoJiydeHue, PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OmIME Kak MPEACTABUTENS Kiacca KHCIOT W CHEIU(PUICCKHE).
Hcnons3oBaHue HUTPATOB U COJIEM aMMOHHMSI B KayeCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUuecKoe 3arpsi3HEHUE OKPYKaIMIeH cpeibl COeAMHEHUSIMUA a30Ta
(KUCIIOTHBIC JIOKIM, 3arpsS3HEeHUE BO31yXa, IMOYBBI M BOJ0EMOB). Docdop,
aorponssie Momudukanuu Gocdopa, puznueckue M XUMHUECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kucinora, GU3NIECKUE U XUMUUYCCKHE CBOKMCTBA,
nonyuyenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBLHBIX YIOOPEHHUIA.

O6mias xapakrepuctuka 371eMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbI€  CTENEHH  OKHUCJICHHUSA.  YTJEpOJ,  aUIOTPOIHbIC
Moau(uUKalMy, pacnpocTpaHeHUe B Mpupoae, (punyeckue U XUMHUYECKHE
cBoicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupozae. OKCUIIBI yTiepoia, ux
¢duznyeckue W XMMHYECKHE CBOMCTBa, JIEWCTBUE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHUE W TPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIAOM
yraepoga (IV), rumoresa r1m00adbHOrO IMOTCIUICHHMS KiIMMaTa, apHUKOBBIH
3¢ dexT. YrompHas KUCIOTAa U €€ COMH, UX (PU3UYECKHUEe U XUMHUYECKHUE CBOMCTRA,
noixyyeHue u npumeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-UOHHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauagbHbIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCUHEHUSIX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, dTAHOJI, TJIUIEPHH, YKCYCHAs KHCIIOTA).
[TpupoaHble HUCTOYHHKH YIIIEBOJAOPOAOB (Yroib, MNPUPOAHBIH ra3, HeTh),
NPOAYKTHI WX TepepaboTKu (OCH3MH), MX pOJIb B OBITY M HPOMBIIUICHHOCTH.
[lonsiTe 0 OMOJIOrMYECKH BAXKHBIX BEIIECTBAX: )KUpaAX, O€NKax, yrieBoJax — U ux
poJii B OKM3HM 4elioBeKa. MarepuaqbHOEe €IUHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usmyeckre U XUMUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumenenue. CoeauHeHus KpemMHUs B mnpupoae. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u xpemuueBoi kucinore. CHIIMKATBI, UX UCIOJIb30BaHHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelIne CTpouTeNbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobneMbl Ge30macHOro MCMoOab30BaHUs
CTPOUTENBHBIX MATEPHUAJIOB B IOBCEIHEBHON KU3HH.

Xumuueckuit IKCnepumenm:

n3yueHue oOpasIl0oB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPUJI-MOHBI M HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHUs, OMbITHI, OTpaxaroume (QU3NUEeCKue U XHMHYECKHUE CBOMCTBA
rajJJoreHOB M HMX COCIUHCHHH (BO3MOXXHO HCIIOJIb30BAHHUE BHJICOMATECPHAIIOR),
O3HAKOMJICHHE ¢ o00pa3maMu XJOpHIOB (TajJOreHHIOB), O3HAKOMJICHHE C
obpasmamu  cepbl W €€  COCAMHCHHSIMH  (BO3MOXXHO  HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), HAOIIOICHUE TIpoliecca OOyTIMBaHMS caxapa Ioj JCHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCIOTBI, HW3YyYCHHE XHUMHUYECKHUX CBOMCTB
pa30aBIICHHOM CEPHOM KUCIOTHI, TPOBEACHUE KAUYECTBEHHON peakIuu Ha cylbdar-
MOH M HaONIoJeHuEe Mpu3HaKa e€ MpOTEeKaHWs, O3HaAKOMJIEHHE ¢ (pu3nuecKkuMu
CBOWicTBaMH a30Ta, (ochopa W HX COeAWMHCHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyUYeHHE,
coOupaHue, pacrno3HaBaHUE M HW3YUYCHHE CBOWCTB aMMHaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKlUi Ha MOH aMMOHUS U (ocdaT-uOH U U3yyeHUe MPU3HAKOB
UX IPOTEKAHUS, B3AUMOIEUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOKHO HCIIOJIBb30BaHUE BUJICOMAaTEPHAJIOB), M3y4YEHHUE MoOJenen
KpUCTAJUTMYECKUX PEmIETOK anmasa, Trpaduta, ¢yiepeHa, O03HAKOMIICHHE C
MPOIECCOM  aACOpOIMU PACTBOPEHHBIX BEIICCTB AKTHUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHUE, COOMpaHKE, pACclO3HABAHUE U W3yUYCHHE
CBOMCTB YIJIEKHCJIOTO ra3a, MpOBEJACHUE KaueCTBEHHBIX pEakinil Ha KapOOHAT U
CWJIMKAT-UOHBl W M3YYEHHUE MPU3HAKOB UX IMPOTEKAHUSA, O3HAKOMIICHHUE C
MPOAYKIHMEN CUJIMKATHOM MPOMBIIIJICHHOCTH, PEHIEHHE 3KCHEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaKHEeUIIne HEMETAIUIbl U UX COCITUHECHUS».

MeTasiibl 4 MX COeIMHEHUS

OO6mias xapakTepUCTUKA XUMHUUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux mnonoxeHus B Ilepuoamueckoi cucremMe XUMHYECKUX dyeMeHToB [J[. U.
MenaeneeBa u crpoeHust atoMoB. CTpoeHue MeTaiuioB. MeTtajuindeckas CBA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs]  PEmIETKAa.  DJIEKTPOXUMHUYECKUU P
HanpsbkeHnt metaioB. Ou3nyeckre U XMMUYECKUE CBOMCTBA MeTauioB. O01iue
crocoObl ToyiydyeHuss MeTayyioB. [loHsTHE O KOpPpO3WM METaioB, OCHOBHBIC
crocoObl 3ammMThl UX OT Koppo3uu. CrutaBel (CTainb, YyryH, JIOPaTIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[Ilenoynble MeTaIbl: MOJIOKEHUE B Ilepuognueckon CucTeMe XUMUUYECKUX
anemeHTOB J[. M. MeHneneeBa, CTpoeHUE UX aTOMOB, HaxOXICHUE B IPUPOJE.
dus3ndeckre U XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kanus). OKCHIBI U



TUAPOKCHIBI HaTpusi u Kanus. [IpuMeHeHue IIEeTOYHbIX METAUIOB U X
COEIUHEHUM.

[[len1oyHO3EMENBHBIE METAJUIBI MarHuid W KajJbLUM. IIOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux siaemeHtoB . M. MenaeneeBa, cTpoeHne
MX aTOMOB, HaXOXKJI€HUE B Ipupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeimue coeauHeHUs Kaiblusg (OKCHI, THIPOKCHI, COJIH).
XKeécTtkoCcTh BOABI U CIIOCOOBI €€ YCTPAHEHHUS.

AnroMuHUI: OJI0)KEeHUE B [lepnoanyuecko cucteMe XUMUYECKUX JIIEMEHTOB
. . MenpneneeBa, CTpOCHUE aTroMa, HAXOXJeHUE B mpupoac. PU3NYECKHE U
XUMUYECKHE CBOMCTBA amtoMuHUA. AM(pOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
ATIOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoil cucteMe XUMUUYECKUX JIEMEHTOB /1.
N. MenneneeBa, crpoeHue aroMa, HaxoxJAcHWE B npupojge. Dusnueckue u
XAMUYECKUE CBOWCTBA kele3a. OKCHIIBI, THIPOKCHIIBI U coiu xkeie3a (I1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MMOJTYYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOOpa3llaMd METa/lIOB M CIUIABOB, HMX (PU3HMYECKUMHU
CBOWMCTBAMH, H3YYCHHE  pE3YJIbTATOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTCH B3aWMOJCHCTBUS OKCHJIA
KaJbIMs W HATpUs C BOJOH (BO3MOXHO HCIOJIb30BaHHE BHICOMATECPHAIIOR),
HCCIIEIOBAHNE CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS KEJI€3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAaHUEC  BHJICOMATCPUAIOB), TPU3HAKOB  IMPOTEKAHHUS
KAa4EeCTBEHHBIX PEAKLHMI HAa MOHBI: MATHUS, KaJdbLHs, AJTIOMUHUA, LIMHKA, JKEJe3a
(1) u xene3a (I11), mequ (I1), HaGrOIEHNE M OMMCAHKUE TPOIIECCOB OKPAITHBAHHMS
IUTAMEHH WOHAaMW HATpWsA, Kalusd W Kaidblus (BO3MOXXHO WCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHHE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJIPOKCHUA IMHKA, PEHIEHUE YKCIEPUMEHTAIBHBIX 3a7a4 0 TeMe «BakHeime
METAJUIBI U UX COCUHECHUSY.

XuMus 4 OKpPYKaKwIIas cpeaa

BemecrBa u Marepuanbl B ITOBCEIHEBHOM JKM3HHU YEJIOBEKAa. be3omacHoe
MCIIOJIb30BAHUE BEIIECTB U XMMHUYECKHX peakiuil B ObiTy. [lepBas momomis npu
XUMHUYECKHUX 0XKOTaX U OTPABICHHUSIX.

XUMUYECKOe 3arps3HCHHE OKpYyXarolield cpenbl (MpeaeibHas IOIMyCcTUMAas
KOHIICHTpaIus BemecTs, naiee — [1/IK). Poas XuMuu B pelIeHUH 3KOJIOTHICCKIX
npoOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHEe O0pa3IoB MaTepHasioB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepUaIbl).

Mescnpedmemmnuie céa3u



Peanuzanuss MeXnpenMeTHBIX CBsI3€d MpHW W3yYeHWHM XuMuUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 KCIOJIb30BaHME KaK OONIMX €CTeCTBEHHO-HAYyUHbBIX
MOHSATUN, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmie ecTecTBEHHO-HAyYHbIC MOHSTHSA. HAyYHbIA (PaKT, TUIMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kiaccudukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEpPEHHE, MOJEib, SBJICHUE, IMAPHUKOBBIMI
3¢ eKT, TeXHOIOTHS, MaTePHUAITHI.

®dusuka: MaTepusi, aroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
M30TOIbI, PagUOAKTUBHOCTH, MOJIEKYJA, DJJIEKTPUUYECKUU 3apsj]l, MPOBOJHHUKH,
MOJYNIPOBOAHUKH, JUANCKTPUKH, (DOTORNEMEHT, BEHIECTBO, TENO, O00BEM,
arperaTHoe COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, paCTBOPUMOCTD, KPUCTAIIMUECKas
pemeéTka, CcrjiaBbl, (U3UYECKUE BEJIMYUHBI, €UHUIIBI U3MEPEHHS, KOCMHUYECKOEe
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: ¢dortocunTe3, abixaHnue, Ouocdepa, dKOCUCTEMA, MUHEPATbHbBIE
yA0OpEHUsl, MUKPORJIEMEHThI, MaKPO3JIEMEHThI, MUTATEIIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIE IOPOJIHI,
MOJIE3HBbIE UCKOIAEMbI€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOIO  OOILEro
oOpa3oBaHusi JOCTUTAlOTCAd B XOJi€ OOy4YeHHMs] XHMHHM B €IMHCTBE y4eOHOU U
BOCIIUTATENILHOU JACSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUNUCKUMU
COIIMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, HPUHSATHIMU B
oOlllecTBe MpaBUJiaMd M HOpPMaMH TOBEJEHUS U CIOCOOCTBYIOT Tpolieccam
CaMOIO3HAHMSI, CAMOPA3BUTHS U COIUATN3AIMU 00yYaIOIIUXCS .

JInuHOCTHBIE  pE3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAaThCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTalud U
pacIIMPEHUE ONbITA AEATEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTHU

1)naTpHOTHYECKOT0 BOCIIUTAHUS |

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HaydyHOMY HAcJeJuI0, MOHMUMAaHUs 3HAYCHMUS] XUMHUYECKOW HAYKH B JKHU3HU
COBPEMEHHOI0 OOIIECTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOU HMH(OpMaimei o
MEPEJOBBIX JOCTHXKEHUSAX U OTKPBITUSIX MHUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUYHBIX 3HAHUAX 00 YCTpPOICTBE MUpa U OOIIECTBA,;

2)rpaskIaHCKOT0 BOCTIMTAHUS :

MpEACTaBICHUS O COLMAIBHBIX HOPMaxX M TNpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIIEIOBATENIbCKOM, TBOPUECKOM M APYrUx  BHUAAX
JESATETbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHM JAESTEIbHOCTU MpHU
BBITIOJIHEHUU YYEOHBIX, T[MO3HABATENbHBIX 3a/1ad, BBINOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TMPOIECCEe OTONH Y4eOHOU MesITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBO€ TIOBEICHUE M TMIOCTYIIKA CBOMX TOBApHUILEH C MO3ULHUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMUSI MOCIIEICTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOTO TO3HAHMS |

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABISAIOIINE
OCHOBY JUIsl TOHUMAHUS CYIIHOCTH HAay4YHOW KapTUHBI MUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTUSA NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOIHOU CPENOM, O POJIM XUMHUH B IO3HAHUM ITUX 3aKOHOMEPHOCTEN ;

MO3HABATEIbHBIE MOTHBBI, HAMpPABICHHbIC HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIC Ui OOBSICHEHUs] HAOJIOJAEMBIX MPOIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHPOPMAIMOHHON U YHUTATEIBCKOW KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOoThl ¢ Y4eOHBIMH TEKCTaMU, CIPABOYHOU



TUTEpaTypoH, MOCTYNHBIMHU TEXHUYECKHUMH CpPEJICTBAMU HHGPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEeHHIO M TMO3HAHUIO, JI0003HATENIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM U  MCCIEeA0BATEIbCKON
NEeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTU U YPOBHS OOyYEHHS B
IaJILHEUIIIEM

4)popmMupoBaHUsI KYJIbTYPbI 310POBbS :

OCO3HAaHWE IIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOILIECHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 KU3HH, OCO3HAHUE MOCIEACTBUU U
HETPUATUE BPEIAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTO0JIsI, HAPKOTHKOB, KypEHHs),
HEOOXOIUMOCTH COOJIIOJICHUST TpaBUJ  OE30MAaCHOCTU TMpU  OOpalleHUuUu C
XUMHUYECKUMU BEILIECTBAMU B ObITY U pealibHOW KU3HHU;

5)TpyaoBOro BOCHUTAHUS

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO podeccuil U Tpyaa pa3auyHOro poja,
YBOXEHHE K TPyAYy M pe3ysibTaTaM TPYAOBOW NEATEIILHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHHUSI TMPEIMETHBIX 3HAHUN 1O XUMHHM, OCO3HAHHBIA BBIOOP
WHJMBUIYaJIbHON TPACKTOPUH MPOAOIAKEHUSI 00pa30BaHUS C YUETOM JIMYHOCTHBIX
HMHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIEIHOW Mpo(ecCHOHATbHOM ESITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPOPECCUOHATILHON CPEJIE;

6)3K0JI0rH4eCKOro BOCIIUTAHMSI

AKOJIOTUYECKH I1E€JIECOO00pPa3HOE OTHOIIEHUWE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JJ0POBOTO U
O0e3zonacHoro oOpa3a J>KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY M TICUXHWYECKOMY 3/I0pPOBBIO, OCO3HAHUE ILIEHHOCTH COOJIOACHUS
MpaBuJl O€30MIaCHOTO MOBEACHUS MPU PaboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSX,
YTPOXKAIOLIKX 3/I0POBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTU MPUMEHSTh 3HAHUS, MOJy4YaeMble MPU U3YYCHUU XUMUHU, JJIs
pelIeHus 3a/1a4, CBI3aHHBIX C OKPYKAOLIEH IPUPOJHON CPEIOU, IS ITOBBIILIECHUS
YPOBHSL  DKOJOTHYECKOW  KyJNbTYpbhl, OCO3HaHMUSI TJOOAJIBHOTO  XapakTepa
AKOJIOTUUYECKUX MPOOJIeM M MyTed MX PEeHICHUs MOCPEJACTBOM METOJIOB XUMUH,
AKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEIHHOM,
KOMMYHUKATHBHOW U COLIMATIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampenIMETHBIX pPE3YJIbTAaTOB BBIICIAIOT 3HAUYUMBIE IS
(bOpMUPOBaHUS MHUPOBO33pEHUS  OOIICHAYyYHbIC MMOHATHS (3aKOH, TEOpHs,
MPUHIUII, TUIIOTe3a, (PaKT, CUCTeMa, MpoIece, SKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeAMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHHMM M3 ATUX NPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LETOCTHOM



HAyYHOW KapTHHE MHpA, ¥ YHUBEpCaIbHbIC YIeOHbIC NCHCTBHS (TO3HABATEIIBHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpbIe oOecreYnBaroT (HOPMHPOBAHHE
TOTOBHOCTH K CaMOCTOSATEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble joruveckue qecTBUS:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUH. PACKPBIBATh CMBIC] XMMHUYECKUX TOHATUH (BBIACIATH MX XapaKTepPHBIC
MPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMH TOHSTHSMH), HCIIOIH30BAThH
MOHSATHUA ISl OOBSICHEHUS OTACNbHBIX ()AaKTOB U SIBIICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpPUU JUIsl KJIacCU(PUKAMK XUMUUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUH,
YCTaHABJIMBATh TMPUYUHHO-CJICJACTBEHHbIC CBS3U MEXK]Y OOBEKTaMH HU3Y4YEHUS,
CTPOMTD JIOTHYCCKUE pacCyXIeHUS (MHIYKTHBHBIC, JHCTyKTHBHBIC, [10 aHAJIOTHH),
JIeNaTh BBIBOABI U 3aKIIOUCHUS

YMEHHE TPUMEHATh B TpOIECCe TO3HAHUSA TOHATUSA (MpeAMETHbIC |
METanpeMETHBIC), CHMBOJIMUECKUE (3HAKOBBIE) MOJICIIH, HCIIOJIb3yeMbIe B XUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICTIbHBIE TIPEACTaBICHUS —
XAMHAYCCKUI 3HaK (CMMBOJI 3JIEMCHTA), XUMHYecKas (opMylia U YpaBHCHHE
XUMHUYECKOW peaKkIuu — MpHU PEIIeHUU y4eOHO-M03HABATEIbHbBIX 33]1a4, C YUYETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YYAEMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIHii,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIECICTBEHHBIE CBA3U W
MPOTUBOPEUHUS B U3YUAEMBIX MPOLECCAX U SABICHUSX.

Ba3oBble ucciienoBare/ibcKue 1eiicTBUA

yMEHHE HCIOJIb30BaTh IMOCTABJICHHbIE BOMPOCH B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KadeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIIOTE3bl IO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHUe OmbITa MO IUIAHUPOBAHMUIO, OPTaHU3allMM U TPOBEJICHUIO
YUYCHUYECKUX OJKCIIEPUMEHTOB, yMEHUE Ha0dogaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 pe3yabTat, (popMynupoBaTh 000OIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOoJEIaHHOM padoTe.

Pab6ora ¢ ungopmanuei:

yMEHUE BbIOWpATh, aHAIM3UPOBATH U HUHTEPHIPETUPOBATH HH(MOPMAIUIO
pPa3IUYHBIX BUAOB U (HOPM MpEACTABICHHUS, MOTYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIApHAs JIUTepaTypa XUMHUYECKOTO COJEpKaHUsl, CIpPaBOYHbBIC
nocobus, pecypchl MHTepHeTa), KPUTHYECKH OIICHHBATH IMPOTUBOPCUYHBYIO W
HEJIOCTOBEPHYIO HH(POPMALIHIO;



yMEHUE MPUMEHSTh Pa3IMUHbIE METOJbl U 3ampoChl MPU MOUCKE U OTOOpE
uHpOpMalMK W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX MJISI BBINOTHEHUS
y4eOHBIX UM MMO3HABATENbHBIX 3a7a4 ONpPeAeIEHHOr0 TUMa, NIPpUoOpEeTeHHE OMNbITa B
0o0JlaCTH  UCTMOJB30BaHUSA HUHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYIbTYpPON aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOMpATh ONTUMAIbHYIO (DOpMY MpeacTaBiieHuss HHGOpMauu U
WUTIOCTPUPOBATh peEIlIaeMble 3aJayd HECIO0XXHBIMM CXEMaMH, JuarpaMMami,
npyrumu (popmamu rpaduky U UX KOMOUHAIIUSIMU;

yMEHUE HCHOJIb30BaTh M AaHAJIM3UpPOBATHL B IMpollecce Y4YEOHOU W
HCCIIEIOBATEIBCKON JIEATeIbHOCTH MH(GOPMAIUIO O BJIMSHUU MPOMBINLIEHHOCTH,
CEIBCKOr0 XO34ICTBa W TpaHCIOpPTa HA COCTOSIHUE OKPY>KAIOIIeH MNpUpPOIHOMN
Cpelbl.

KoMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh Bompochkl (B Xone awanora W (WiIM) AMCKYCCHH) TI0
CylllecTBY  oOcyxkaaeMoll  TeMbl, (QOpMYJIUpPOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEIJIOKEHHOM 3a1a4u;

YMEHUS  MPEJCTaBIATh  MOJYyYEHHBbIE  pe3yJbTaThl  IO3HABATEIbHOU
NESATETbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JeJlaTb MPEe3CHTAIUIO
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIIepUMeHTa (JJaopaToOpHOTO OIIBITA,
71a00paTopHOI PabOTHI IO UCCIICOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUS Y4eOHOro COTPYJAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIENOBATENbCKON  ACATEIBHOCTH  MpPU  PEHICHUU
BO3HHUKAIONIMX NPOOJEeM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uruii (00CyXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHSI
COBMECTHBIX JICCTBUI, OIpeJeiIeHUe KpUTEpUEeB IO OLIEHKE KadecTBa
BBITOJTHCHHOM pabOThI U IpYyTHE).

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE YyYeOHbIe I1eiCTBUSA :

YMEHUE CaMOCTOSITENIbHO OMNPENEsaTh LENU JEATeIbHOCTH, IJIaHUPOBATh,
OCYUIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOJIUMOCTU KOPPEKTHUPOBATH CBOIO
JeSTeTbHOCTD, BbIOMpaTh Haubosee 3P(EeKTUBHBIE CIIOCOOBI pElICHUs YYEOHBIX U
MO3HABATEBHBIX 33J]a4, CaMOCTOSITEJIbHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AJITOPUTM JIEMCTBUM TMPU BBINOJHEHUHM 3aJaHUN C Y4ETOM
MOJIyYEHHUS HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEILIECTBaX M PEaKIUsX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON 1€, YMEHHE
MCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpPEIJIaracMbIe B YCIOBUH 3aJJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yibTAaTOB IO OCBOCHUIO 00s3aTE€IBLHOIO
COJIEpXKaHHUsl, YCTAHOBJIICHHOTO JaHHOW (enepanbHOl pabodell mporpaMMoi,
BBIJICJISIIOT. OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUM, crenuduYecKue Mg MNpeaMETHOH o0imactTh «XHUMHUS», BHUJBI
NEATEIbHOCTA MO  IIOJIYYEHHUIO HOBOIO  3HAHUs, €ro  HMHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xonIy oOyuenus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl Ha 0A30BOM ypOBHE

JOJIKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCSI YMEHUM :

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSTHUW. aTOM, MOJIEKYJIA,
XUMHAYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOPOJHASI ¥ HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOTr0 JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJ, KHCIJIOT4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHHUS, XMMHYECKas peakius, KiacCu(UKauus peakuuil: peakiuu
COCIMHEHUS, PEAKUMU PA3JIOKEHUs, PEaKUUMU 3aMELICHUs, PEaKLUU
oOMeHa, 3K30- U PHIOTEPMUYECKHUE PEaKIUu, TeIIOBOM 3 (DeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBIM CcIOM aToma, aToMHasi OpOUTa b, pPaaUycC
aToMa, XMMHUYECKasl CBA3b, MOJISIPHAS M HEHOJISIPHAsl KOBAJEHTHAs CBA3b,
WOHHAsA CB3b, UOH, KaTHOH, aHWUOH, pPacTBOpP, MACCOBAs J0Jis BELIECTBA
(IpoLIeHTHAs KOHIICHTpPAIIKsI) B pacTBOPE;

e WUIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
MIPUMEHSATH 3TH NOHATHS ITPU ONMCAHUY BELIECTB U UX MPEBPAILICHUN ;

e HCHOJIb30BaTh XMMHYECKYIO CHUMBOJIUKY JUIsl COCTaBJICHHS (opMyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e OMNpeaensTh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCJEHUS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COCIMHEHUU IO
dbopmynam, BHJ XUMUYECKOW CBsi3W (KOBaJieHTHass W WOHHAs) B
HEOPTraHUYECKUX COCIUHECHUSAX;

e packpeiBaTh cMmbIica Ilepmommueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh I[OHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IOJOXKEHUs B llepuoamueckon cucreme,
3aKOHOB COXPAaHEHMS MAaCChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUs, 3aKOHAa ABOTaapo;

e OINWCHIBATh M XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnydeckoit
CUCTEMbl XUMHUYECKHX JJIEMEHTOB. pa3jinyaTh IOHATUS «IJIaBHaA
noarpynma (A-rpymma)» u «nobounas noarpynna (b-rpymma)», mManeie u
OoJbIIME TEPUOJbl, COOTHOCUTh OOO3HAUEHUsS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonmueckas cuctemMa XuMmudeckux osaemeHto J[. M.
MenpaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XAMHYECKUX DJIEMEHTOB (COCTaB W 3apsl sjapa, 00IIee YHUCIIO0 3JISKTPOHOB
U pacIpe/ieICHHEe UX IO JICKTPOHHBIM CJIOSIM);

KJIacCCU(UIUPOBATh XUMUYECKHUE HJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XAMUYECKUEe peaknuu (M0 YHCIy W COCTaBY YYaCTBYIONIMX B pPEaKIHU
BEIIECTB, MO TEIUIOBOMY DD EKTY);

XapakTepru30oBaTh (OMUCHIBATH) OOIMME XWMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkAasi ONMUCAaHUE MPUMEPAMU MOJEKYISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUH;

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »3JieMeHTa 1o ¢dopmyle
COCIMHEHUS, MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PaCUEThI
M0 YPAaBHEHUIO XUMHUUECKOUN peaKkiny,

MIPUMEHSTh OCHOBHBIE ONEpaIliy MBICIUTEILHON JIEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHUE, CHCTeMaTU3aluio, KiacCUu(UKaIHUIO,
BBISIBJICHUE MPUYMHHO--CJICJICTBEHHBIX CBSI3€M — /I M3y4EHUs CBOMCTB
BEIIECTB W XHWMHUYECKHUX pEaKIUH, EeCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHUE, U3MEPEHHE, MOJIETUPOBAHUE, IKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cleloBaTh  MpaBUjaM  TOJIb30BaHMUS ~ XUMHYECKOM  TOCylod U
1a0opaTOpHBIM 00OpPYAOBaHUEM, a TaKXKe MpaBuiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TO BBIIOJHEHUIO
7a00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BelIeCTB (BOJOpPOJa M KHCJIOPOJA), IMPHUTOTOBICHHIO
PacTBOPOB C OMpPEIEIEHHON MAacCOBOM J0JIE PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOJAUTH  XUMHUUYECKHE  OSKCIHEPUMEHTHI IO
PAcCIlO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0O HHIUKATOPOB
(maxmyc, peHondTaneH, METUIOPAHK U IPYTHE).

K koniy o6yuenus B 9 kij1acce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUM |

pPacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TOHSATHUH: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEILIECTBO, BaJEHTHOCTh, JJEKTPOOTPUILIATEIILHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi PeaKiusl, XUMUYECKasi CBs3b, TEIIOBOM 3(DPeKT
peakiuu, MOJb,  MOJSPHBIA  O0BEM,  PacTBOP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT AUCCOIUAIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaliu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpAaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC pPEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBHUTENb,  OKHCJIEHHE W  BOCCTAaHOBIICHHE,
ayiorponusi, aM(pOTepHOCTh, XUMUYECKasi CBs3b (KOBaJCHTHAs, MOHHA,
METAJIMYECKas), KpHUCTAUIMYeCKass pemeéTKa, KOPpPO3Hs METaJlIoB,
CIUIaBbl, CKOPOCTh XWMHWYECKOM pEakiuu, NPEeAeabHO JONyCTUMas
koHuentpauus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHX IOHATHH U
MIPUMEHSATH 3TU NOHATHS ITPU ONMCAHUY BELIECTB U UX MPEBPAILICHUN ;
UCIIOIb30BaTh XUMUUYECKYI0 CHMBOJUKY IS COCTaBleHus Gopmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

ONPEAENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCUHEHUSAX pA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
onpeNieIEHHOMY KJaccy COeAMHEHUM 1o QopmMyrnam, BHJI XUMUYECKOU
cBsi3u (KOBaJICHTHAsl, HMOHHAs, MeETA/UTMYECKas) B HEOPTaHHYECKUX
COCIMHEHUSIX, 3apsij MOHA MO0 XMMHUUYECKOU (Qopmysie, XapakTep cCpeibl B
BOJIHBIX PAaCTBOPAX HEOPTaHWYECKUX COCIUHEHUN, THUIl KPUCTAIUIMYECKOU
PELIETKN KOHKPETHOI'O BEIIECTBA;

packpeiBaTth cmbica Ilepuommueckoro 3akona JI. M. Mennpeneea wu
JEMOHCTPUPOBATh €ro MOHUMAHHWE. OIKCHIBAaTh M XapaKTEPU30BaATh
tabauuHyto ¢opmy llepronuueckoil CUCTEMBI XUMHYECKHUX HJIEMEHTOB:
pa3nuyaTh TOHATHS «IJaBHas moarpynmna (A-rpymma)» W «Imo0odyHas
noarpynma (b-rpymma)», Majple ¥ OOJBIIHE MEPHOABI, COOTHOCHUTH
0o003HaUeHMS, KOTOpbIE MMEIOTCA B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMH  XapPAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
2JIEMEHTOB (COCTaB | 3apsa sjapa, oOOINee YHCIO SJEKTPOHOB |
pacmpeielieHue HX T0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB W UX COCIUHEHUW B
npeaenax MajlblX NEPUOAOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUYECKHUE HJIIEMEHThI, HEOPraHUYECKHUE BEIECTBa,
XHUMUYECKUEe peakiuu (M0 YHMCIy W COCTaBY YYacTBYIOUIMX B pPEaKIMU
BEILIECTB, MO TEIJIOBOMY A(PEeKTy, M0 U3MEHEHUIO CTETEHEH OKUCICHUs
XUMHYECKUX JICMEHTOB);

XapakTepHu30BaTh (OMUCHIBATH) OOMUE M CHENU(UICCKUE XUMHUYCCKHE
CBOWMCTBAa TMPOCTBIX U CJIOXKHBIX BEIIECTB, IMOATBEPKAAS OINUCAHUE
MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLINUX
XUMHUYECKUX PEAKIIUH;

COCTaBJISITh YPAaBHEHUSA JJIEKTPOIUTUYECKOW JIMCCOIMALMM  KHUCIOT,
HIEJIOYEN U COJIEH, MOJIHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEAKIUN, MOATBEPNKAAIONINX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXK/IY BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui
MOCPEJACTBOM COCTABJIEHUS SJIEKTPOHHOIO OalaHca 3TUX PEaKIUif;
MPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTU NPOTEKAHUSI XUMHUUYECKUX TMPEBpALICHUA B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »JJieMeHTa 1o ¢dopmyle
COCIMHEHUS, MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PaCUEThI
M0 YPAaBHEHUIO XUMHUUYECKOUN peaKiiny,

co0Iro1aThL npaBuWjia  IOJIb30BaHUS XUMHUYECKOU IOCYI0U u
nabopaTopHBIM  00OpYJOBaHHMEM, a TaKXke TMpaBwia OOpallleHHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMUUYECKUX OIbBITOB IO TMOJIYYEHHUIO U COOHPAHHIO
ra3000pa3HbIX BENICCTB (AaMMHUaKa U YIIIEKKCIIOTO rasa);

MPOBOJUTH  PEAaKIMHM, MOATBEPXKAAIONIMEe  KauyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OIMBITHBIM IMYTEM XJIOpHUJ-, OpOMU/I-,
uoaua-, kKapoOonart-, ¢ocdar-, cuiukar-, cyiab(ar-, THAPOKCHI-HOHBI,
KaTUOHBl aMMOHHUSI U MOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEpalliy MBICIUTEILHON JIEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHUE, O0O0O0OIIeHHEe, CHUCTEeMaTU3AlNIO, BbIIBICHUE
MPUYUHHO-CIIE/ICTBEHHBIX CBS3€H — JUIsl M3Y4YEHHUSI CBOMCTB BEUIECTB U
XUMUYECKUX PEAKLHMA, eCTeCTBEHHO-HAYYHbIE METOJIbl TMO3HaHUS —
HAOJIIOJICHUE, W3MEPEHUE, MOJCIMPOBAHKUE, SKCHEPUMEHT (pealbHBIA W
MBICJICHHBIN).



TEMATHUHYECKOE INIAHUPOBAHHUE 8 KJIACC

KoandecTBouacoB
HaumeHoBaHMepa3/1eJiOB U TEMIIPOTrPAMMBI DuiekTpoHHbIE (HU(POBbBIE)
Ne i/t Bcero KonTp. | IIpaxr.
o0pa3oBaTeJbHBIEPECYPCHI
Pao. paod P peeyp
Pasnes 1.IlepBoHayaibHbIeXMMHYCCKHETIOHATHS
Xumust — BaykHasi 00J1aCTh €CTECTBO3HAHUS U Bbu6nuorexa [JOK
1.1 N 5 2 i
MPAKTUYECKOMN NEATEIPHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmmoreka [JOK
1.2 BemectBa 1 xuMuueckuepeaxkiuu 15 https://m. edsoo.ru/7f41837¢
Hroromnopasaeny 20
Pa3nen 2.BakHeiiiue npeAcTaBUTEIH HEOPraHMYECKHX BellleCTB
bubmoreka [JOK
2.1 Boznyx. Kucnopon. [Tonstue 06 okcumax 6 1 https://m. eds0o.ru/7f41837¢
Bbu6nuorexa [JOK
2.2 Bonopon.Ilonsitue o KUCIOTax M Comsx 8 1 https://m. edsoo.ru/7f41837¢
bubmuoreka [JOK
2.3 Bona. PactBopel. [lonsaTHe 00 0OCHOBaHUSX 5 1 https://m. eds0o.ru/7f41837¢
2.4 OCHOBHBIEKJIACCHIHEOPraHMYECKUXCOETMHEH NI 11 Bubmorexa HOK
' p A https://m.edsoo.ru/7f41837c
Hroromnopaszaeny 30

Pa3gen 3.Ilepuoanyeckuii 3axkon u [lepnoanyeckas cucreMa xumuieckux 3jieMeHToB /[. U. MenneseeBa. CTpoeHHeaToMOB.

XUMHYeCKASACBSA3b. ORI/ICJII/ITeJ'IbHO-BOCCTaHOBHTeﬂLHLIepeaKHI/II/I

Ilepnoanueckuii 3akoH u [lepuoanueckas cucrema

Bbu6nuorexa [JOK
3.1 xumudeckux snemeHToB J[. . MeHnene-eBa. 7 https://m. eds0o.ru/7f41837¢
Crtpoenuearoma
39 Xumuueckas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC 8 1 bubmuoreka [JOK
' peakiu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 15 buGnnorexa LIOK

https://m.edsoo.ru/7f41837¢




PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

Ne
n/
n

HaumenoBanuepasesioB u
TEeMIPOrPaMMblI

KosnunuectBouacos
Kontp. | IIpaxr.
B
cero Pa6. Pa6.

JJexkTpoHHbIe (IN(POBBIE) 00pa3oBaTEILHBIEPECYPCHI

Pa3zjnen 1.BemecTBO U XUMHYeCKHE PeaKIHU

[ToBTOpenue u yrinyOiaeHne 3HaHUH

11 5 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca
OCHOBHBIE3aKOHOMEPHOC €CK
1.2 HOBHE! . HOMEPHOCTHXIMHT 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
UXpeaKun
DnexTpo €cKasi AMCCOLHalHsL.
1.3 JICHIPOTITHT o ANCCOTHARIT 8 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEaKIUH B pacTBOpax
Uroronopazneny 17
Pasznen 2.HemeTassibl M MX COeAMHEHHS
OO1mas XxapakTeprucTUKa ecK
2.1 TS XAparcIePHUTITRA XUMUHCCIHX 4 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO1mras XxapakTeprucTUKa XUMUIECKIX
2.2 anneMeHToB VIA-rpynnsl. Cepa u 6 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
€€COCIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-rpymnmbl. A30T, 7 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
dbocdop 1 Ux coeTUHEHUS
OOmras XxapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB |VA-rpynnsl. Yraepoa u 8 0 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
KPEMHHUM U UX COCIMHEHUS
Hroromnopaszaeny 25




Paznen 3.Mera/LIbl M MX COCIUHEHUA

3.1 OO0muecBoCTBAMETAIIIIOB 4 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
B 9
3.2 DIHCHIIHNE METALIBT I HX 16 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
COCANHCHU A
Hroromnopasaeny 20
Pa3znen 4. Xumus n okpyzkaomas cpeaa
B
4.1 CIICCIEA 1 MATCPHAILL B U3 3 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
4eroBeKa
Hroronopasz ey 3
PezepBHOEBpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosnyecTBoyacoB Hara
Ne DuieKTpoHHbIeUpoBBICOOPa3
Temaypoka Kontp. | IMpakr. | Ilnan Dakr
n/n Bcero oBaTeJIbHbIepecypchl

padoTsl | padoTHhI

[Ipenmer xumuu. Ponb XuMuu B KU3HU

1 1 bubmoreka [JOK
yejgoBeKa. Teja 1 BemecTsa
2 [TonsiTue 0 MeToax MO3HAHKUS B XUMHH 1 bubmoreka [JOK
[Tpaktuueckas padora Ne 1 «[IpaBua
a0OTHI B 1a00OPaTOPUU U MPHEMBI
3 P patop P 1 bubmmorexa [JOK

oOparieHus ¢ 1ab0paTOPHBIM
obopynoBaHuEM»

Uucteie BemecTBa U cMecu. CriocoOsl
4 . 1 bubmmorexa [JOK
pas3zeneHus: cMecei

[Tpaktuyeckas padora Ne 2
Bbu6nuorexa [JOK

P 7 1
° «Paspererue cmecei (Ha npumepe https://m.edsoo.ru/ff0d28c8

OYHCTKH TIOBAPEHHOW COMM)»

6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKUE 3JIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIEBEIIECTBA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOEyIEHHE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK

Xumuueckas popmyna. https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

BaneHTHOCThaTOMOBXUMHUYECKUXIEME
HTOB

OTHocuTeNnbLHasA aTOMHas Macca.

bubmuoreka [JOK

11
OTtHOcCHTENbHASI MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMHAYECKOTO Bbu6nuorexa [JOK
3JIEMEHTA B COCAMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuecTtBo BemecTBa. Moib. bubmuoreka [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkrue U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUeCKasl peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 yciaoBUs MPOTEKAHUS bu6mmoreka [IOK
XUMHUUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BELIECTB. bubmmorexa [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmorera [JOK
. . P https://m.edsoo.ru/ff0d5708
peakuui
Kiaccudukaiiys XuMAYECKUX PEaKIIHA
18 (coe Hqu):HH;Iu a3JI0’KEHUS e bubmoreia HOK
A P ! https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKIoneauct. O000IICHUE 1 bubmorexa HOK
t et qu https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusI3HaHUH
[ToBTOpEHUE M cHCTEeMaTU3aIUs 3HAHUN
20 1o TemMe «BerecTBa 1 XUMHYECKUE bubmorexa HOK
B https://m.edso0.ru/ff0d4290
peakumn»
21 Bo3nyx — cmecs razos. Cocras bu6mmoreka [IOK

Bo3ayxa. Kucnopon — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusznueckre 1 XUMUYECKUE CBOMICTBA

Bbu6nuorexa [JOK

22 KNCI10pOAa (peaxiimn OKuCIeHH, https://m.edso0.ru/ff0d4614
ropenue). [ToHsTHEOOOKCHAAX
CriocoOsI MoTydeHus: KUCTIOpOo/ia B
23 naboparopun Zlqn OMLIHJJIerHoHCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHnuekucnopona
TennoBoit 3¢hhexT XumMudecKoit
24 peakiuy, IOHITHE O Bbu6nuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUCCKUX PEAKIIUIX
Tomnuso (HedTh, yroib U METaH).
25 3ar SISHGH(I/qu};OS yl;ca CTIOCOOBI Ztro Bubmmorexa LIOK
P AR https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHUS
[Tpaktuyeckas padora Ne 3 o reme
26 «Ilonydyenue u coOupanue Kuciaopoaa Bubmmorexa LIOK
i N p fopoas, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB»
97 Bonopon — snemMeHT 1 npocroe bu6mmoreka [IOK
BelecTso. HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Boopoaa. [IpumenenneBoropoia https://m.edsoo.ru/ff0d4dd0
bubmoreka [JOK
2 IT
) OHATHE O [HETOTAR 1 €O https://m.eds00.ru/ff0d5002
30 CriocoObI moTydeHust BOAOPOia B bubmmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTueckas padbota Ne 4 o Teme
Bbu6nuorexa [JOK
31 «[Tomyuenue u cobupanue BoJ10poJa,

W3yYEHHE €ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEII[ECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncnenus 00EMOB ra3oB 1o
34 ABHEHUIO PEAKI[MN Ha OCHOBE 3aKOHA bubmmorexa [JOK
ypap peaiut i https://m. edso0.ru/f0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitre 00 bu6mmoreka [IOK
HHAMKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HackienHbie
37 Y HEHAChI peHHHE acTBOpbl. MaccoBast bubmmorexa [JOK
n PacTEOPbL. hitps://m. edso0.ru/ff0d5b40
TI0JIsl BEIIECTBA B PACTBOPE
[Tpaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHre pacTBOPOB C bubmmorexa [JOK
ONPEACIEHHON MAaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEI[ECTBAY
39 [ToBTOpEHUE U cucTeMaTU3aus 3HaHUI bu6mmoreka [IOK
o reMe «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaIus, Bbu6nuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
Ilony4yeHue ¥ XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa LIOK
! P hitps://m. edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: cOCTaB, Ki1accuuKarms, bubmmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [Tonyuenue u XuMHU4eCKHE CBOMCTBA bu6mmorexka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarnms, bubmmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4YECKHE CBOMCTBA bu6mmorexka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Coau (cpeanue). HOMEHKIIATYpA,
46 CHOCOébII) T0JT )eHI/ISI XHMHqZIc)KHe bubmorexa HOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIbHBIX 33734 110 TEME bu6mmoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTndeckas CBA3b MEXKIY KilacCaMU bubmmorexa [JOK
HEOPraHUYECKUX COCIUHEHUMN https://m.edsoo.ru/00ad9a50
Bbu6nuorexa [JOK
49 O06o0011IeHe U CUCTEeMaTH3alusA3HaHU I
- t https://m.edsoo.ru/00ad9ch?2
[ToBTOpEHME M cUCcTEMaTU3AIMS 3HAHUI
50 1o Teme "OCHOBHBIC KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHECHUIA
[TepBbie MOMBITKY KIIACCHPUKAIITU
ol XUMUYECKUX 37eMeHTOB. [ToHsITHE O bubmorera [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJIECMEHTOB
Ilepuoauueckuii 3aKOH U
52 Hepno WYEeCKass CHCTEMa XUMHUYECKHX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB JI. 1. Menjeneera
bubmuoreka [JOK
53 [Teproap1, TPYIIIEI, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTpOHHBIX 000JI0YeK
55 aToMOB 3JiIeMeHTOB [lepuoanueckoit buGnnorexa [IOK
https://m.edsoo.ru/00adaébc
cucremsl [[. 1. MenaeneeBa
XapakTepucTuKka XUMHIECKOTO
56 3JIEeMEHTa MO €ro MOJIOKEHUIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyueckoro 3akona ajs
57 pa3BUTHs HayKu U npaktuku. 1. 1. bu6mmoreka [IOK
MenpneneeB — y4€HBIN, NIEJArOT U https://m.edsoo.ru/00ada96e
rpaXKIaHuH
58 DNEeKTPOOTPULIATELHOCTHATOMOBXUMHU bubmmorexa [JOK
YECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HOHHASXHMITECKAACBAD https://m.edsoo.ru/00adac34
60 KoBaneHTHasMoIsIpHAIXUMUYECKAsACBSI bu6mmorexka [IOK
3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasiHENOIAPHAIXUMUUECKASC bu6mmoreka [IOK
BA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CTeneHpoKHeIeHIA https://m.edsoo.ru/00adae28
63 OKuCIUTENHbHO- bubmuoreka [JOK
BOCCTAHOBUTEIBHBIEPEAKIIUN https://m.edso0.ru/00adb076
64 OKuCIUTETN U BOCCTAHOBUTEIIH bubmoreia HOK
https://m.edso0.ru/00adb076
65 HToroBaskoHTpoIbHASIpAOOTA bubmmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb486

66 PezepBHbIit ypok. O6001IeHNE U 1 bu6mmorexka [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHriii ypok. O6o01IeHNE U 1 bubmmorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHriii ypok. O6001IeHIE U 1 bubmmorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

aTan3y4eHus
KoanuecTBouacos A y
Ne DJIeKTPOHHBICITH
Temaypoka Kon. P
n/n Bcee - ¢ppoBbIcoOpa3zoBa
pax.
ro TeJbHbIEPECYPCHI
Pa6. | Pad. PecyP
[lepuoanueckuii 3akoH. [lepuoanueckas bubmuoreka [JOK
1 CHUCTEMA XUMUUYECKUX 3ieMeHToB JI. W. 1 https://m.edso0.ru/0
MenneneeBa 0Oadb59e
. bubmuoreka [JOK
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHYECKUX DJIEMEHTOB IIEPBEIX TPEX IEPHOIOB ! https://m.eds00.ru/0
PBBIX TPEX HIEPHON 0adb6b6
bubmuoreka [JOK
Knaccudukaimsa 1 HoMmeHKIaTypa
3 conra ¢ ccx ermec P 1 https://m.edsoo.ru/0
HEOPraHUYECKHUX B TB
p m Oadb7e2
. bubmuoreka [JOK
Bunapl XUMHYECKOMH CBSI3U U THIIBI
4 N —— 1 https://m.edsoo.ru/0
UCTAIUIMYECKHAX PELIET
p p Oadbac6
KonTponsnas padora Nel no teme
S) «[ToBTOpeHue u yrirybjaeHne 3HaHUH OCHOBHBIX 1 1
paszenoB Kypca 8 kiacca»
. bubmuoreka [JOK
Krnaccudukarus XuMHUECKUX PEaAKIIHA 110
6 A THHEIM TDHSHAKAM 1 https://m.edsoo.ru/0
p p 0adbch0
[TonsATHE O CKOPOCTU XUMUYECKOUN pPEeaKInu. bubmuoreka [JOK
7 IToHATHE O TOMOT€HHBIX U I'€TEPOTr €HHBIX 1 https://m.edsoo.ru/0
peaxkumsax 0Oadbe9a
8 [TonsaTHE O XUMHYECKOM PABHOBECHH. 1 bubnmorexa [JOK



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

@akTOpsl, BIUAIOIINAE HA CKOPOCTb XUMHUYECKOU
pPEeaKMH U MOJI0KEHUE XUMUYECKOT O

https://m.edsoo.ru/0
0adc28c

paBHOBECHS
bu6nuorexa [JOK
9 OKHCIUTETLHO-BOCCTAHOBUTENIbHBIEPEAKIIUU https://m.edsoo.ru/0
Oadcade
. bubmuoreka [JOK
Teopust 3JIEKTPOTUTHUECKON TUCCOIUAIUH.
10 C 5 https://m.edsoo.ru/0
WIBHBIC U CIIA0BIC IIEKTPOJIUTHI 0adcd6s
bu6nuorexa [JOK
11 HNoHHbIEypaBHEHUAPEAKLIUN https://m.edsoo.ru/0
0add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHHM B bubmuoreka [JOK
12 CBETE MPEACTABIECHUIN 00 3JIEKTPOIUTHUECKOM https://m.edsoo.ru/0
JOUCCOLMALIAN 0add5d8
XuMHUUYECKHE CBOMCTBA COJIeH B CBETE bubmuoreka [JOK
13 NpeACTaBICHUN 00 SIEKTPOIUTHUECKOM https://m.edsoo.ru/0
IUCCOLMALIAN 0Oadd8b2
bubmuoreka [JOK
14 ITonsaTHe 0 runponuseconen https://m.edsoo.ru/0
Oadd9d4
bubmuoreka [JOK
15 O06o001IeHNe U CCTeMAaTHU3aUs3HAHUIA https://m.edsoo.ru/0
Oaddd12
bu6nuorexa [JOK
[IpakTuueckas pabora Ne 1. «Pemenue
16 Kp P , https://m.edsoo.ru/0
q
AKCIIEPUMEHTAIBHBIX 3a/1a 0addbfa
17 IToBTOpEHMNE U crcTEMATU3aUs 3HAHUH 110 bu6mmoreka [IOK

TEMC ((3JI€KTpOJII/ITI/I‘-IeCKaSI Jucconuanus.

https://m.edsoo.ru/0



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
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

XHUMHUYECKUEPEAKIIMH B PaCTBOPAX»

OaddecO

OOm1as xapakTeprCTHKA TaJIOTEHOB.

bubmuoreka [JOK

18 X . https://m.edsoo.ru/0
UMUYECKHE CBOMCTBA HA TIPUMEpE XJIopa Oaddfe?
Xioposogopod. CoisiHasg KUCIIOTa, XUMAYECKHUE En6miorexa IIOK

19 vp PO ’ https://m.edso0.ru/0
CBOICTBa, MMOTy4yeHUE, MPUMEHEHUE 0ade104
[Tpaktuyeckas padora Ne 2 o reme bub6mmorexka [IOK

20 «IlonydyeHnue coyIIHON KUCIOTHI, U3y4EHHUE €€ https://m.edsoo.ru/0
CBOMCTB» 0ade348
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX bubnmorexa [JOK

21 peakuuii, eCiiv OIMH U3 PEareHTOB JaH B https://m.edsoo.ru/0
HU30BITKE 0ade488

bu6nuorexa [JOK
OO1ast xapakTepucTuka 31eMeHToB VIA-

22 o P P https://m.edsoo.ru/0
TPy Oade64a
ANIIOTpONHBIE MOIU(DHUKAIINH CEPBI. bubmmoreka [JOK

23 HaxoxaeHue cepbl v €€ COeTMHEHUI B https://m.edsoo.ru/0
npupojie. XuMUYECKUECBOMCTBACEPHI Oade64a
CepoBogopos, cTpoeHne, (hu3nuecKue u bubmiorexa LIOK

24 P Kp ’ Up ’ https://m.edso0.ru/0
XUMHYECKHE CBOHUCTBA 0ade802
Oxcunel cepbl. CepHast KUCTIOTa, (pU3MUECKUE U bubmmorera [JOK

25 PEL- . ’ https://m.eds00.ru/0
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE

Oadea28
XUMHYECKUE PEaAKIINH, JICKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHUsI CEPHO bubmmorera [JOK
26 P https://m.edsoo.ru/0

KHUCJIOTHI.
XUMHUYECKOe3arpsi3HEHUEOKP Y KaloIlecpeIbIco

Oadec8a



https://m.edsoo.ru/00addec0
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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

CANHCHUAMUCCPLL

Brrunciienne MaccoBoil 10JIM BBIXOJA IPOJLYKTA

bubmuoreka [JOK

27 https://m.edsoo.ru/0
peakin Oadec8a
OO0mas xapakTeprucTuka 1eMeHToB VA- bubmmorexa [JOK
28 rpynmsl. A30T, paclipoCTpaHEHUE B PUPO/IE, https://m.edsoo.ru/0
(GU3HYECKHE ¥ XUMHYECKUE CBOMCTBA Oadeea6
bu6nuorexa [JOK
AMMUak, ero GpU3HYECKHE U XUMUYECKUE
29 . ¢ https://m.edsoo.ru/0
CBOWCTBA, MMOJYYCHUE U IPUMCHECHUE 0adf004
[TpakTraeckas pabota Ne 3 mo Teme bubmorexa HOK
30 I V. https://m.edsoo.ru/0
«[lony4yeHrne aMmMuaka, U3y4eHUE ero CBOMCTB 0adf180
A30THas KHCIIOTa, € pu3nuecKue u buGnnorexa [IOK
31 U’ https://m.edsoo.ru/0
XUMHYECKUE CBOICTBA 0adf306
Vcnonp30BaHWe HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MUHEPAJIbHBIX YI00pCHUM Bubmorexa I{OK
32 P 4 . https://m.edsoo.ru/0
XUMHYECKOE3arPSI3HEHHEOKPY KA EHCPE ABICO 0adf518
eIMHEHUIMHA30Ta -
docdop. Okeun pocdopa (V) u bochophas bubmuoreka [JOK
33 KHCTI0Ta, (PU3MYECKUE U XUMUYIECKUE CBOWCTBA, https://m.edso0.ru/0
MOJIyYEHHUE Oadf68a
Hcnonb3oBanue hocdaroB B KauecTBe bubmmorexa [JOK
34 MUHEPAIbHBIX YA0OpEHHI. https://m.edsoo.ru/0
3arps3HeHuenpupoaHoiicpeasipochaTamu Oadfc20
VYraepos, pacnpocTpaHeHHe B IIPUPOIC bubnnorexa LIOK
35 PO, pactipoctp PHPOZE, https://m.edsoo.ru/0

¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

Oadfd9c



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
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

Oxcuapl yriepoaa, ux pusudeckue u
XUMHYECKUE CBOUCTBA. DKOJIOTUIECKIE

bu6nuorexa [JOK

36 5 https://m.edso0.ru/0
POOIEeMBI, CBSI3aHHBIE C OKCHJIOM YTiiepoa Oadfebe
(V)
bubmuoreka [JOK
37 VYroJibHAs KUCHOTA U €€ CONu https://m.edsoo.ru/0
0ae006¢c
IIpakTueckas padota Ne 4 o Teme bub6mmoreka [IOK
38 "Ilomy4enue yriekucnoro rasa. Kauectsennas https://m.edsoo.ru/0
peaxius Ha KapOoHAT-HOH" 0ae027e
[TepBoHauaNbHBIC TOHATUS 00 OPTAHUYECKUX bubmoreia HOK
39 P P https://m.edsoo.ru/0
BEIIECTBAX KaK O COCTMHEHUSX yIriIepo/ia 0260546
bu6nuorexa [JOK
40 Kpemuuii u erocoe iMHEHUSI https://m.edsoo.ru/0
02e080a
[Tpaktuyeckas padora Ne 5. Permenue bu6mmoreka [IOK
41 JKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME https://m.edsoo.ru/0
«Baxueiime HeMeTaUIbl U UX COCIUHCHUS» 0ae0bf2
b K
KonTtponsnas padora Ne3 o treme nommorexa 110
42 . https://m.edsoo.ru/0
«BaxHelilue HEMETaUTbl U UX COSAMHCHUS»
Oae0el8
OO11as xapakTeprUCTUKa XUMUYECKUX
bubmuoreka [JOK
AJIEMEHTOB — METAJUIOB. MeTayuinueckas CBs3b
43 . https://m.edsoo.ru/0
U METAJTMYECKast KpUCTAILTUYECKas penIéTka.
. Oael03e
OU3NYECKUECBOMCTBAMETAIIOB
XUMHUYECKHE CBOMCTBA METAJJIOB. bubmuoreka [JOK
44 DNEKTPOXUMHUYECKUN P HAIPSDKEHUI https://m.edsoo.ru/0

MCTAJ1JIO0B

0aell56




OO61mue crmocoObl MOTYYeHUS METAJLIOB.
CnnaBel. Beruncienus no YPaBHCHUAM

bu6nuorexa [JOK

45 . https://m.edso0.ru/0
XUMUYECKUX PEAKIU, €CIU OJIUH U3 PEareHTOB 0261156
COJIEPKUT MPUMECH -

bubmuoreka [JOK

46 ITonsiTHE O KOPPO3UMMETAIIIOB https://m.edsoo.ru/0

0ael278
bubmuoreka [JOK

47 [I{enoyHbIEMETAIIITBI https://m.edso0.ru/0

0aeldb2
bubmuoreka [JOK

48 Oxcupl ¥ TUIPOKCHUIBI HATPUS U Kallus https://m.edsoo.ru/0

0aeldb2
[IlenouHo3eMenbHBIE METAIIBI — KaJIbLIUI U bubmiorexa LHOK

49 . https://m.edsoo.ru/0
MarHu 0ael5e8

bubmuoreka [JOK

50 Baxwueiimnecoe JMHEHUSKAIbIIUS https://m.edso0.ru/0

0ael5e8

51 O0001IcHNE ¥ CHCTEMAaTH3aLUA3HAHUI

bu6nuorexa [JOK

52 JKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/0
0ae1886

[TpakTraeckas pabota Ne 6 mo Teme bubnnorexa [IOK

53 S . N https://m.edsoo.ru/0
€CTKOCTb BOJIbI U METOABI €€ yCTPaHEHUS 0aclae8

bubmuoreka [JOK

94 AnroMUHUT https://m.edsoo.ru/0

Oaelc64




bubmuoreka [JOK

55 AmdoTepHbIe CBOHCTBA OKCHJIA M THIPOKCHIA https://m.edsoo.ru/0
Oaelc64
bubmuoreka [JOK

56 Keneso https://m.edsoo.ru/0
0aeld86

Oxcuipl, THAPOKCUIBI 1 coitu xkene3a (1) u En6miorexa IIOK

57 o (’III) https://m.edsoo.ru/0

cies 0ae35e6

58 O0001enne U CUCTEMATH3AUI3HAHNHI

IIpakTrueckas padota Ne 7. Peienue bu6mmoreka [IOK

59 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru/0

«Baxueiime MeTaLIbl U UX COSTUHEHUS» 0Oae3de8
Brruncnenus o ypaBHEHUSIM XUMHYECKUAX
peakiuii, eciivd OJIUH U3 PEareHTOB JaH B bubnmorexa [JOK
60 M30BITKE WIIN COACPIKUT IPUMECH. https://m.edsoo.ru/0
BrrunciieHnsMaccoBONI0IMBBIXO0IANPOAYKTAPE 0ael750
aKIUU
61 O0001enne U CUCTEMATH3AUI3HAHNHI
62 HToroBassikoHTpoJIbHasIpaboTa
BemecTBa 1 MaTepHuasl B IOBCEIHEBHOMU Bubmiorexa LJOK
63 « « P https://m.edsoo.ru/0
HW3HH YEJI0BEKA 026350
bu6nuorexa [JOK

64 XHUMHUYECKOE3ar pI3HEHUEOKPYKAOLLECPe IbI https://m.edsoo.ru/0
0ae4270
bu6nuorexa [JOK

Ponb XuMuu B peIIeHUH SKOJIOTHYECKUX
65 https://m.edsoo.ru/0

npobiem

0ae4270




PesepBHrlii ypok. O6o0mIeHNE U

bubmuoreka [JOK

66 N 1 https://m.edsoo.ru/0
cucreMaTrmni3alus 3HaHUNu anOdOa
. bubmuoreka [JOK
Pese ok. O0001meHne
67 PBHBIH YP ?l e H 1 https://m.edsoo.ru/0
cucreMaTrui3alus 3HaHUNu Oadb33c
. bubmuoreka [JOK
P . 0606
68 C3CPBHBIH YPOK © 1]1 crme 1 https://m.edsoo.ru/0
cucreMaTrui3alus 3HaHUNU Oad90b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumusi, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.I'., AkipionepHoe 00111ecTBO
«M3marenbcTBO «IIpocBemenne»
» Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I'., AKIMOHEpHOE OOIIECTBO
«M3parenbcTBO «IIpocBemenne»

BeenureBapuaHT

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

BBegurenannbie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPCBI CETH
HUHTEPHET

BBenure nanunie
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