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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHusl y4eOHOTo IpeiMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE COJIepKaHHUeE,
npeaycMaTpUBaeT paclpeelieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM €IUHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaronMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIs1a HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIMnXCs;

criocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/ B AKOJIOTHYECKOE
oOpazoBaHuEe 00yUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHUHU OOECIECUMBAIOTCSA CIECIIM(PUKON
collepKaHUsl ~ y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



allalITHPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha ONpeNeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkKaHus MpOorpaMMbl MO XMMUU CPOpPMHUpOBaHa Ha OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— TpelacTaBieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyrOMY, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJbI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUp,
«buonorus. 57 kinacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POpMHpPOBAHME 3HAHHU OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINUX (paKTOB, MMOHATHM, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JIOCTYIIHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWSI TIPU U3YYCHUH BEIIECTB W
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-TO3HABATENIbHOW U y4eOHO-MCCIIEeN0BATEIHCKON
NeSATeTLHOCTH, OCBOCHHMM TPAaBMJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YCHUE TPUOOpETH TaKUe 1eJIH, KaK:



—(hopMUPOBaHHE MHTEIUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHs] HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
OOy4Jarommxcss K CaMOCTOSTEIHLHOW IO3HABATEIBHON [EATEeILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOUMUCS
OTbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIUI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATLHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIHOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MpoOJeM B TOBCEAHEBHOW KU3HU U
TPYAOBOM JIEITEILHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCAd T'YMAaHUCTHUYECKUX OTHOIICHUIA,
MOHMMAHUSI 1IEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHUECKHU
1[EJI€CO00Pa3HOr0 TOBENEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX
COXPaHEHHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEIIbI;

—pa3BUTHUE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOdUIIss M HAMPABICHHOCTH NabHEUIIEro
oOy4eHus.

OO0miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
Crioco0bl pa3aeneHus: CMeceil.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHas aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJIsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKUX COCIUHEHUHN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUUYECKAsl PEAaKIUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiamMu paboThl B J1a0OpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUeCKuX CBOMCTB O0O0pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (II) mpu marpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4eHUE CIOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUBaHUeE, AUCTULIALUSA, XpoMaTtorpadus, IpOBEICHUE OUUCTKHU ITOBAPEHHOMN
COiMM, HaONIOJIGHWE W  ONHMCAHWE  PE3yJbTaTOB  IMPOBEACHMS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

BaskHejinue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BelecTBo. Haxoknenuwe xucimopoma B Tpupoae, (PU3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — aioTporHas MoAupUKaIUs KUCI0pOoaa.

TernoBo#t 3h(dEKT XUMHUUYECKOW pPEaKIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWJIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bomopon — nsnemeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BElIeCTBa B PaCTBOpE. XMMHUECKUE CBOMCTBA BOABl. OCHOBAHUS.
Pose pacTBOpOB B mpupoZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUPOJE.
3arpsi3HeHHre NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnusa neopranmdeckux coemuHennid. Oxcuapl. Kmaccudukamms
OKCUJIOB:  coieoOpaszywonme (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHOoBaHusA. HomeHnkiiarypa ocHoBaHuii. PU3UUECKHE U XMMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Cosu. Homenknatypa cosieil. @U3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEIECICHUE CONECPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMozehcTBHEe Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOAbBI C METAJLUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHue oOpa3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJa JAPYTMM M3 PacTBOpa COJIHU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 10 TeMe «BaXHeWlne KIacChl HEOPraHMYECKHX
COEOMHEHUI.



IHepuoanueckuit 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u Tpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIbI DJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpakJIaHuH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHMU.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3loB BEHIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPAaCTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiiuy pas3ioKeHHs], COSTUHEHNS).

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B § Kiacce
OCYIIECTBJISIETCS. 4epe3 HCMIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TMUIoTe3a, Teopus,
3aKOH, aHalnu3, CHHTE3, KiIaccupukanus, NEepUOJAUYHOCTb, HaOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

dusuka: Marepus, aroMm, 3JJIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

Ilepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOWCTB
XUMUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUid H UX
COCIVMHEHNUN B COOTBETCTBUM C IIOJOKEHUEM JJIEMEHTOB B llepmommnueckon
CUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BelleCcTBAa: BHJBI XMMHUYECKOW CBSA3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIMM 110 Pa3IUYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETECHEN OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 rOMOreHHBIX M Ie€TE€pPOre€HHBIX
peakiusx. [lonstue o xkaranuse. [lonstue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHMIA
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsizu. Crenens aucconuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
IIOJIHbIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHUYECKOU
nuccormanuu. KauecTBeHHbIEe peakiiny Ha MOHBIL. [[oHSATHE O THapOIM3E COJIeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKLuu
OT BO3ACUCTBUS pAa3IMYHBIX (AKTOPOB, HCCIECAOBAHUE BIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, IpoOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBIO KAaYECTBEHHBIX pEAaKIUMA Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanibl U MX coeiuHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJlOT€HOB. XHUMHUYECKHME CBOMCTBA Ha IMpHUMEpPE  XJIOpa
(B3aMMOJEHCTBAE C METaUIaMH, HEMETaIaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KHMCIOTa, XMMUYECKHE CBOMCTBA, INOJIy4eHHE, NpuMeHeHue. JleiicTtBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHeWIHe XJIOpUIbl U KX
HAXO0XKJEHUE B IPUPOJE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCoOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTta, (QU3NYECKHE M XHUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@puyeckue). XHUMHUYECKHE pPEaKILuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MONMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKIUS Ha
cyabdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHUS.

OO6mast xapaktepuctuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIIEHHs. A30T, pacIpOCTPAHEHHE B MPUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkrue 1 XMMHUYECKHUE CBOMCTBA, MoJlyuyeHue U npuMenenue. Coiau aMMOHus,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKue U XUMUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENs KJlacca KHUCIOT U  ChenudpuiecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yno0peHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIW, 3arpsi3HEHHE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKHUCJIEHUS.  YIJEepoAd,  auIOTPOIHbIE
Moau(pUKalMKU, PpPAcIpoOCTpaHeHHEe B MNpUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaeposa, ux



dusznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha J>KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKUe MpOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TNOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3NUYECKue U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuposnHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIILICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: XKHUpaxX, OeIKax, yrieBogax — U ux
poJiM B JKH3HM YeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCINHEHUN.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYEHHE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHUIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHUE KAYECTBEHHBIX PEAKIUN HAa XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHHMSI, OMBITHL, OTPAKAIOIIHNE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUOB), O3HAKOMJIEHHUE C
oOpasnamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOIEHNE TTpoliecca OOYTIMBaHuUs caxapa o JIeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAUeCTBEHHON PEaKInK Ha Cyabdat-
MOH U HaOJIoJieHHe MpHU3HaKa e€ MpPOTEeKaHWs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX coeauHEHUH (BO3MOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOTyUYeHuUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, I[POBEJACHHE
KAueCTBEHHBIX PEaKUMid Ha MOH aMMOHHMS U (pocdaT-uOH U U3ydyeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YEHHE Mozenen
KPUCTAUIMYECKUX PpeIIETOK aimMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



MPOAYKIMEN CHIIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeie HeMeTaluIbl U KX COSTUHCHUSY.

MeTajlibl M X COeTUHEHUS

OO6m1as XxapakTepruCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH
ux mnonoxeHusa B llepuomnueckor cucreMe XumMuUueckux diemeHToB J[. U.
MenpeneeBa u cTtpoeHusi aToMoB. CTpoeHue MeTauioB. MeTainmdeckas CBS3b U
METaJUIM4YEeCKasi  KpUCTA/UIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HanpspkeHuil metauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0mue
CIIOCOOBI TIONTYy4eHHUST MeTauioB. [loHATHE O KOpPpPO3WH METAIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCIUHCHUM.

[[lenoyHo3eMeNbHBIE METAUIBI MarHuid W KaJbLMK: IIOJIOKCHUE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB J[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXxOXJIeHUE B pupoae. PU3NYECKNE U XUMUYECCKUE CBOMCTBA MarHus
U Kanbliusa. BaxuHeilmue coequHEeHHS Kbl (OKCHUJ, THAPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TTOJ10k€HME B [leproindeckoi CUCTEME XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMma, HaxOKJIECHHE B npupone. Pusnyueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToOMa, HAaXOXJIeHUE B mpupoac. Pusnmyeckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIAPOKCcH bl U conr xkenesa (II) u xxenesa
(ITI), mx cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KajJbllHs, AJTIOMUHUS, [IMHKA, JKEJe3a
(1) u xeneza (III), meau (1), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJaMEHH WOHAaMU HaTpusl, Kajlus MW Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE aM(POTEPHBIX CBOKWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4 1Mo TeMe « Baxknenime
METaJlJIbl U UX COCIMHECHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpanus BeulecTB, aanee — [1JIK). Poias xumun B perieHnn 3K0JI0TrHYeCKUX
po0JieM.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpaslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanmnsanpss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KIacCupUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

@du3nka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJHI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIEeCTBE MpaBUJiaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAllUd U
pacIIMpPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpMoTM4YEeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYECHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIJIAJIETh JOCTOBEpPHOW MHGpOpMaIHe o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpPaBHIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENBbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4eOHON JeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYMKU CBOUX TOBApUIIEH C TO3UIUMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3)IIEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI NTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIC I OOBSICHEHHUS HaOJ0JIaeéMbIX MPOIIECCOB U SIBIICHH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJAMMOCTH COOJIOJEHUST TpaBWI OE30MaCHOCTH TMPU  OOpalllEeHUUu C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

WHTEPEC K MPaKTHIECKOMY U3yYeHHUI0 Tpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJLHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodheCcCUOHATBHOM ASSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JI€CO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
MpaBuUJ 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHOM CPEIOH, ISl MOBBILICHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COMAJIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbhIE O0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMH
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKHX MOHSATUN (BBIACIATH UX XapaKTEPHbIC



NPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBS3UM MEXIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
METaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJ JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — NMPU PEIIeHUH y4eOHO-TI03HABaTEeNIbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MNPEJICTABICHUN BBISIBISATH M XAPAKTEPU30BATH CYIIECTBEHHbBIC
NPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUM,
BBIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3YYAEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOJIb30BAaTh IOCTABJICHHBIE BOIIPOCHI B KAayeCTBE HWHCTPYMEHTA
NO3HAHMs, a TaKXKe B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMI0AAaTh 3a XOJOM IIpollecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €r0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH WU HHTEPHOPETHPOBATH HWH(OOPMAIUIO
pa3IMyYHBIX BUIOB U (POPM NpeACTaBICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JIUTepaTypa XUMHUYECKOTO COJIEp)KaHHs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3aIllpoChl MPU TMOUCKE U OTOOpE
uHGOpMAIllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX IS BBIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO TUIIa, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeacTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3a7aud  HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
apyrumu popmamu rpaduKki 1 KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON JIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOWIEH MPUPOTHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:



YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauanora v (WJIh) JIUCKYCCHHU) IO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  NOPEACTABIATH  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTAaX; JENaTh MPE3EHTALHUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI O UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YyMEHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MMO3HABATEJIbHOW W MCCJIEAOBATENBCKOM  JIESITEIBHOCTH MPU  PEUICHUH
BO3HUKAIOIIMX MPOOJieM Ha OCHOBE Yu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJUPOBATH M TMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHUBATh COOTBETCTBHUE TMOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIA, YMEHHE
WCIMOJI30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEIJIaracMbl€ B YCIOBUM 33 IAHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIOCOOBI
JNeWcTBUM, crnenuduuecKkue Id IPEAMETHONH o01acTh  «XHUMHS», BB
JNEATeIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kiiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKasl peakuus, KiaccupuKaius peakiuid: peaxiuu
COCMHECHUS, PEAKLIMH PA3JIOKECHUS, PEAKUUM 3aMELICHUS, PEaKIUU
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEMI0BON A((EKT peakiinmu,
AP0 aTOMa, HJIEKTPOHHBIM CIIOW aroma, aToOMHas OpOWTallb, PaIUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBa
(mpoueHTHas: KOHLIEHTpAaI|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATU MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHH;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  3JIEMEHTOB B  OMHApHBIX  COEJAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COEAUWHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepumogmueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX MojiokeHus B [lepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpymma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cucteMa Xumudeckux osnemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpPALCHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYHO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPAIMM MBICITUTEILHON JEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €eCTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJaM  IMOJIb30BAHUA  XUMHUYECKOM  TIOCYIOM H
7ab0paTOpHbIM  000PYJIOBAaHMEM, a TaKXe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTb M MPOBOAUTH  XUMHUYECKHE  DKCHEPUMEHTHI IO
PAaCIIO3HABAaHHUIO PACTBOPOB LIEIOYEH M KHCIOT C IOMOIIBIO HHANKATOPOB
(;makmyc, heHondTarenH, METHIIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCcKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUSA, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJuInYecKasi), KpHUCTAJUIMYEcKass pemETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEAKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHX TIOHATHUH U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB B
COCAVMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAMIECKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIMHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep cpeabl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbich Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ileprogmdyeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pazMyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOodyHast
noarpynmna (b-rpynma)», mambie u  OodbIIMe MEPUOABI, COOTHOCUTH
0o003HaueHUs, KOTOphIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCIIOBBIMU  XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsij  sjapa, oOImee 4YUCIO DJICKTPOHOB W



pacnpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB,;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX U CIIOXHBIX BEIIECTB, TMOATBEPXKAAas OIMCAHUC
MpUMEPAMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIEJI0YEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKkluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMYHbBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa 3THX PEaKIUi;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUSI XWMUYECKHX TMPEBpPALIEHUNH B Pa3IUUYHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO »JJIeMEHTa 10 ¢dopMyIie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUjia  MOJb30BaHMA  XUMHUYECKOW  MOCYyIol |
7a00paTOpHBIM  00OpYNOBAaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOININE  KAauyeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIIBHON JEATCILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
PUYUHHO-CJICJICTBEHHBIX CBS3€H — IS M3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIHPOBAaHNE, JKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1.IlepBoHavaibHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
) MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemecTBa 1 xuMuueckue 15 1 bu6nuoreka [IOK
) peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
1 Boznyx. Kucnopog. [lonsitue 6 bubnuoreka [JOK
’ 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsatue o kucinorax 3 1 bubnmnorexka HOK
) M COISIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
) OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI but6mmoreka [IOK

2.4 . 11 1
HEOPraHWYECKUX COCIUHEHUN

Uroro no pazgeny 30

https://m.edsoo.ru/7f41837¢

Pasnen 3.11epunoanyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

[Tepuonuueckuii 3aKOH U
31 IIepnonnueckas cucrema 7 bu6muoreka [JOK
' XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
3.2 XuMudeckas CBS3b. 8 1 bu6nuoreka [IOK




OKHUCIIUTEIIBLHO-
BOCCTAaHOBUTEJIHbHBIC PEAKIIMH

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 buGnnorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypceb
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIIUU
L1 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 Bbu6moteka LIOK
) OCHOBHBIX pa3/eoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
10 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
) peakui https://m.edsoo.ru/7f41a636
DJIIEKTPOIUTHYECKAs JUCCOLIHALIUS. bubnnorexa [JOK
1.3 8 1 1
XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
) anemeHToB VIIA-rpynmbl. ["agorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHYECKIX
2.2 3neﬁeHT01§ VIA?F nbl. Cepa u eé 6 bubmmorera LTOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
bu6mmoreka IIOK
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 hitps-//m.edsoo.ru/7f412636
COCTMHECHUS
OO0mias XxapakKTepruCTUKa XUMHIECKUX
2.4 Z-)JICHI\ICHTO]S IVA?I‘ bl YTJIEPOI U 8 1 2 bubmorexa TIOK
' . Py ) pos https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Pa3nen 3.MeTasiibl U MX COeIMHEHUS
. bubnunorexa LIOK
31 (O61wpte CROACTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxwuelimme MeTamuibl U KX COCTUHEHUS 16 1 2 bubnmorexa LIOK

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




Hroro no pazneny

20
Pa3znen 4.Xumus u okpyxamonas cpeaa
4.1 BemiecTBa u MmaTepuaibl B KU3HU YEJIOBEKA 3 Bubmnorexa OK
) https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpemst 3 Bubmaorexa ITOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tewa ypoxa Bcero KOﬁHTpOJIL HpIC HpﬁaKaneckne u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK
4 . 1
pasieiieHus cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 <<l?a3 eJICHUE cgeceﬁ (Ha mpumepe 1 bubmorexa [IOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOMEKYIIH 1 https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BEIECTBA 1 bubmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [TOK
YIApHOE ¥y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaJ'IeHTHI;IOCTI) 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 1 bubmuorexa [JOK




OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX Bubmorexa IIOK
m . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMUuecKux peakiuii
18 (coe I/IHq;HI/I}IH a3JI0’KEHUS P bubmorexa [TOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONIETUCT O6o6y[I eHHe U bubmorexa [TOK
1 ACT o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUM
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 BO3 nya Kucnopon — snemeHT u Eubmorexa LIOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocroe Bemecto. O30H
dOusnvecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakiuu OKUCIICHUS bubmorexa LIOK
poZia (peakil i https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
CriocoOsI TOTy4eHUsT KHCIIOPOa B
23 J1a00paTOpUH ZILIH OMI:IH_UIGHI;I;ICTI/I bubmmorexa LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBo# 23 PexT XuMUIeCcKoi bubmuoreka [JOK




pCaKkuuu, NOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI €0 Bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
IIpakTrueckas padora Ne 3 mo Teme
26 «I—I:I)OJ'ITHI;HI/IG 15/112061/1T aHue KI:/ICEOMO a Bubmorexa HOK
i o P poaa, https://m.edsoo.ru/ff0d4ac?2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeniecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
73 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTue o KUCIIOTaxX U COJIX bubnnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPOa B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktrueckas padora Ne 4 o teme
31 <<1PIOJ'I €HUE U I():061/1 aHue BOJIOPOIa Bubmmorexa [IOK
Y1 o P poa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
3 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
B clie 00BEMA, KOJIMYECTBA
33 B; Iq;TJ;aHfaia HT()) g;o §3§§:ng; bubmorexa [IOK
m MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B clie 00HEMOB Ta30B MO
34 B;iei;gm ea; 11:[1/1 i; OCIfOll-BIe 3aKOHa bubmorexa [IOK
ypas PCAKIIIH T https:/m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUI I'a30B
35 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnmoreka [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2




Bopna kak pacrBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas https:/m.edsoo.ru/ff0d5bA40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHne pacTBOPOB C bubnmoreka [JOK
38 . o .
OIIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 KI/ICJIY;FHBIX OCHOBHBIX U aM(OTEPHBIX bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) Hji)n )GHI/ISI XI/IMI/I‘-IZEKI/IC bubmorexa [TOK
c yHem, https://m.eds0o.ru/00ad9474
CBOICTBA
IIpakTuyeckas pabora Ne 6. Pemenue
AKCTIICPUMEHTAIIBHBIX 33724 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COECIMHEHUI»
['eneTnveckas CBsI3b MEXKIY KiIaccaMu bubmuoreka [JOK
48 o
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHre U cHCTeMaTU3alus 3HaHUN bubnmoreka [JOK




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

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

"OCHOBHBI bl HEOPTAaHUYECKUX
>0 Oco ef,fﬂacc copratuHee https://m.edsoo.ru/00ad9ela
COCAMHEHMI
[IepBbIie mONBITKY KIacCUPUKAILTII
51 XI/II\I/)II/IIICCKI/IX 3JIEMEHTOB l(?IOH;IITlI/Ie 0 Bubmaorexa ITOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
PHOA bu6mmoreka [IOK
52 [Tepuonnueckas cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Meneneena
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmmorexa [IOK
p » TPYTHIBL, Py https://m.edsoo.ru/00ada52c
s4 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
P P . bubnuotexa [JOK
55 aToMOB 3J51eMeHTOB [leprnoanyeckoi
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. Menpaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BUTHS HayKu U npakTuku. /. 1. bubmuorexa [JOK
57 .
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumuieckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMHUYECKast bubmuoreka [JOK




https://m.edsoo.ru/00adaab9

CBSI3b
62 | Crenens oxucremns ! tpsmedsoo.u00adse2s
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
64 Oxkuciurenu u BOCCTAHOBUTENH 1 hitps://m.c dsogru 100adb076
65 KonTponbnas pabota Ne4 mo teme 1 bubnuorexa [JOK
«CtpoeHue aroma. XUMUYECKasl CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O606P1eHI/Ie u 1 bubnuoreka [IOK
cucTeMaTu3alusg 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
CUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
63 PezepHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
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9 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka
n/n yp Bcero KoﬁﬂTpO‘m’m’le H%aKTquCKHe H3y4YeHUs1  oOpa3oBaTeJIbHbIE
padoThbI padoTbI pecypeb
[lepuoauueckuii 3aK0OH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHUX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 bubnmorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMuueckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtpomnsnas padora Nel o treme

5 «IToBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
pPEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 €aKLINHU HOHSII?FI/IG 0 TOMOT€HHBIX U 1 bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKITHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakmu https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON 1 bubmmoreka [JOK




JUucCCcolralu. CubHBIC U c1a0bIe
OJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HMonHurble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
My peakdl https://m.edso0o.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MIPEACTABICHUN bubnnorexa LIOK
pe https://m.edso0o.ru/00add5d8
00 3JIEKTPOJIIUTUYECKON JUCCOLIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmmorexa [IOK
P . https://m.eds00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 IMousaTue o ruaponuse coiei bubmmorexa [IOK
P https://m.eds00.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3alus bubnnorexa [HOK
3HAHUH https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «I?GI_HCHI/IG BKCHpe UMEHTAJIbHBIX Bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kourponsnaast padora Ne2 o teme
17 «3J‘ICII:<)T onnnfqecxaﬂ IUCCOLAALAS Bubmiorexa IJOK
p ’ https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B pACTBOPAX)
O01asg xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/ILIGCKI;IC CBEITICTBa Ha IIpuMepe Bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ConsHas KUCIIOTA,
19 XI/IMﬁ‘—IeCIi[I/Is CﬁOﬁCTBa MOJIYUEHUE bubmorexa [IOK
’ ya i https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
ITpaktryeckas padora Ne 2 o teme
20 «ﬁon eHue COI?IﬂHOP'I KHUCIIOTEI bubmorexa [IOK
ya N . i https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucienus no ypaBHEeHUSAM
ypas bubnmoreka [JOK
21 XUMHYECKUX PEAKIUi, €CITU OJUH U3

peareHToB JIaH B U30BITKE

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




OO01m1ast XxapaKTEepPUCTHKA 3JIEMEHTOB

bu6mmoreka [JOK

22
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepbl U €€ COeTMHEHUI bubnnoreka [HOK
B [IpUpOJIe. XMMUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnunoreka [JOK
bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIIOTa
25 (1)H3I/I§€CKI/II:3 u xmfnqecxne CBOI;ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHUMHUUYECKUE PEAKIUH, JISKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COEANHEHUAMHU
cepbl
27 Breruucnenue MaccoBo#l JOIM BBIXOJ1A bu6mmoreka [IOK
MPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
73 VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK
B IIpHUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AmMMmuak, ero pusnyeckue u
29 XI/IMI/I‘—IeC,KI/Ie C(EOﬁCTBa MOJIYYECHUE U bubmorexa LIOK
> i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ﬁon €Hue aleMHaKa U3y4YEHUE €r0o bubmorexa LIOK
ol > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. bubmuorexa [JOK
32 Hcnonb3oBaHre HUTPATOB U COJIEH

https://m.edsoo.ru/00adf518




aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 (ocpopuas wucsora, pusmiccrue u https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MOJYYCHUE
Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPAIbHBIX YAOOPEHUH. bu6mmoreka [IOK
34 o
3arpsi3HEeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())z[i:l gmnlt)le(:l(l;le 1 XUMHUYECKHE bubmmorexa [JOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKUE TTPOOITIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHI0M yriepoja (IV)
37 YronpHasg KHCI0Ta U €€ CoIu bubmorexa [JOK
https://m.edsoo.ru/00aec006¢
[IpakTuueckas pabora Ne 4 o teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38
KauectBennast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
IIepBoHaYaIbHEIEC IOHATHS 00
39 0 IPaHI/I‘{eCKI/IX BEIIECTBaX KaK O Bubmiorexa LJOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
40 KpeMmuunii u ero coequHeHns Bubmioreka [IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Pemenue
A1 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubnmoreka [JOK

«BaxHen1ne HeMeTalIbl U UX
COCTUHEHU S

https://m.edsoo.ru/00ae0bf2




Kontponsnast padora Ne3 o reme

bu6mmoreka [IOK

42 «BakHelnre HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el18
COEUHEHU
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJIJIOB.

43 MerTtannuueckas cBsi3b U bubmuorexa [JOK
METAJUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XHUMHYECKHE CBOMCTBA METAILIOB.

44 DIIEKTPOXUMUYECKUI P Bubmiorexa LHOK

p . p https://m.edsoo.ru/00aecl1156
HaNpsHKEHUH METAILIIOB
O61mue crnocoObl MOTyYeHUst
MetajuioB. CiutaBbl. Berauciienust mo

45 aBHEHUIM XUMUYECKUX PEAKIUI bubmorexa [IOK
M P ’ https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCH

46 IToHsTHE O KOPPO3UU METAIIIOB Bubmiorexa [HOK

pp https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJIis https://m.edsoo.ru/00ae14b2
[[lemouHO3eMeNbHBIE METAIIITBI — bubnmoreka [JOK

49 o N
KaJlblUM U Maruum https://m.edsoo.ru/00ael5e8

50 Baxneinme coenuHEHNS KaJIbIUI Bubmiorexa HOK

https://m.edsoo.ru/00ael5e8

51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK

52
YCTpaHEHHUS https://m.edso0o.ru/00ae1886

b K K

53 [TpakTrueckas padota Ne 6 o Teme ubsmoreka LO

https://m.edsoo.ru/00aelae8




"XEcTKOCTDL BOJABI U METOEI €€
ycTpaHeHus"

54 PN ONy—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00aec1d86
57 OKcupl, THAPOKCUIBI U COJIM JKEeJle3a bubnnoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 06061£IGHI/IC A CUCTEMATU3ALMs
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEpUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxuHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECIIH OJIUH U3
60 peareHToB JlaH B U30BITKE WIN bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM 10U BbIXOJa MPOAYKTa
peakiuu
61 O6O6HUIGHI/I6 W CUCTEMATH3ALINS
3HAHUU
KonTponbhas padota Ne4 o teme
62 «BaxkHenmme MeTaJlIbl U UX
COCTMHECHUS
63 BemecTBa 1 Matepuansl B bubmuoreka [IOK
IOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexa [JOK
64 .
OKPYXKaroIIEeH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pereHun bubmuoreka [JOK




HKOJIOTHUECKUX MPOOIIeM

https://m.edsoo.ru/00ae4270

66 PesepBHblil ypoK. O606£J.ICHPIC u 1 bubnuoreka [IOK
cUcTeMaTHu3alus 3HaHUuU https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/00adb33c
63 PesepBublit ypok. O0o0IeHNE U 1 bubnunorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3natensctBO «IIpocBenienme»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO
«3narensctBO «IIpocBenienme»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Xumust. Ypoku B 8 kinacce. [locobue st yaurens

I'apa H.H.

Xumus. Ypoku B 9 kiacce. [locoOue nis yuurens

['apa H.H.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snektponHas mkouna https://resh.edu.ru
bubnuoTteka nudpoBoro oo6pazoBaTEILHOTO KOHTEHTA
https://lesson.edu.ru/04/08

bubnuoteka nudpoBoro 006pazoBaTEILHOTO KOHTEHTA
https://lesson.edu.ru/04/09

®okcdopn yaeonuk https://foxford.ru/wiki/himiya
https://learningapps.org

https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
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