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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepaTbHON pabodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTreNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O MENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE CoJIepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
paszenaM M TeMaMm IMPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIMYECTBEHHBIE H
Ka4eCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPrud M 00 HBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUs TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHedYMBaIOTCs crHelupuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyueHuro. ColepraHHue CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IMPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJTHSSI QYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS U3y4aEMBIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHMYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPO/IbL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XWMUM NPOUCXOAHUT C MPUBJICUCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4EOHBIX MpeameToB: «Okpykawomui mupy, «buomorus. 5-7
KJIaCCh» U «DPu3uKa. 7 Kiacey.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIU, B
(dbopMHUpPOBAHUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U X TPUMEHEHUH B YIECOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B ITOBCEIHEBHOM >KU3HM.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHE WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUSI HA  CHUCTEMaTHYECKOE MpUOOIIEeHHE
o0y4Jamuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, WCIOJB3ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJiS BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JE€ATENBHOCTH B HEISIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOWIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduis ¥ HAIpPaBIEHHOCTU AANbHEHIIETO
oOydeHwus.

OO1ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3nuecKnue U XMMUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYOBaAaHUEM, U3YUEHUE U OIMKMCAHUE
bu3nUecKkuXx CBOMCTB 00pa3ll0B HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
buszndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JEICHHs CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Baxuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31€eMEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAe, (PU3MYECKHEe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenune kucmopoma. CrocoObI
MOJYUYEHUS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
KHciopoaa B mpupoze. O30H — aioTporiHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpupoJe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToJTydyeHusl. Kucnotsl
Y COJIN.

Monsipablii 00BEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBAHMS.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHre NpUpoaHbIX Boj. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytome  (OCHOBHBIE, KHCIOTHBIE, aMm(pOTepHbIE) U
HecosieoOpaszyrome. Homenknatypa oxcugoB. Dusmdyeckne uW XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonmyueHune okcuaos.

OcHoBanus. Kmaccudpukanmst OCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Cosu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJoIeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (1mokapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YeHUE, COOMpaHUE, pACMO3HABAHME W W3YUYCHHE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTBue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcCIemOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U IIEIOYEH, N3yUeHHE B3aUMOIEUCTBUSA



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, pPEeaKIUl
HEUTpaNU3aluy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxkHen1me Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
ya1emMenToB JI. U. MengesneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAMKU XUMUYECKHX dJeMeHTOB. [loHsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u qiauHHonepuoaHas hopmsl [lepuoaunyeckoit
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpyImbl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W npaktuku. [l. M. MenneneeB — y4y€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C PACTBOPAMM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanu3zanus mMeXnpeaMETHBIX CBSI3€M MpU HM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJICTb, SIBIICHHE.

dusuka: MmaTepusi, aToOM, MIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaMOaKTUBHOCTh, MOJICKYJIa, AJICKTPUYCCKUU 3apsili, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Tra3, (U3WYECKUE BEIMYUHBI, €IUHUIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHEThI, 3BE37161, COTHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEHMs] XMMHMM B €IMHCTBE YUYEOHOH H
BOCIIUTATEIIbHON JEATEIBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHATBIMU B
oOmiecTBe mMpaBUjIaMHM M HOPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIIUAIM3AIUU O0yYatOLTUXCS.

JIMYHOCTHBIE  pe3yJdbTAaTbhl  OTPaKalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IICHHOCTHBIX OpPHUEHTAlUN W
pacIIMpeHne ONbITa ACSTEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
YU Hay4YHOMY HACJEIHI0, NOHMMAaHUS 3HAYCHUsS XHUMHUYECKONW HAayKH B >KU3HU
COBPEMEHHOr0 OO0IIecTBa, CIOCOOHOCTH BJaJE€Th JOCTOBEPHOW HMHQOpMAIHE O
NEPENOBBIX JOCTHXKEHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATHUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, y4eOHOUCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONl COBMECTHOH JAESITENBbHOCTH IPU BBINOJIHEHUU
y4€OHBIX, IO3HABATEIbHBIX 337a4, BBINOJIHEHUH XHMHUYECKHUX SKCIEPHUMEHTOB,
CO3/1aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAaHUIO U B3aUMOIIOMOIIIN
B IIpoliecce 3TOM yueOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
Y TIOCTYNKM CBOMX TOBApHILEW C MO3ULUMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;



3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd M COCTAaBJISIOLLNE
OCHOBY ISl IOHUMAaHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHUpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOJHOM CPENIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHbIE HA IMOJIYYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBbIE Uil OOBSICHEHUS HaOIIOJAaEMBIX MPOILIECCOB M SIBICHHIA,
M03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATEIbCKOM KYJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypOi, JTOCTYIHBIMU TEXHHUUYECKHMMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOO0Opa3oBaHUIO, IMPOEKTHOM M HUCCIEA0BATENbCKOU
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHA OOy4eHHUS B
JIaIbHEHIIEM;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIO/IEHNUsT TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYI0BOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  NPEIMETHBIX 3HAaHUM 1O  XHMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUyJIbHOW TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnTHON TMpo(eCcCUOHATBLHON JeSTETFHOCTH U PA3BUTHSI HEOOXOUMBIX YMECHHM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opa3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/0POBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YIPOXKAKOIMIMUX 340POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, I ITOBBIICHHUS



YPOBHSI  OKOJIOTUYECKOW  KyJbTYPBhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeHIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
DKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHMKATUBHOM M COLMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeranpegMETHBIX pPE3yJbTATOB BBIACHSIOT 3HAYAMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
runoTe3a, (akr, CcucTeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpEAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAy4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIe oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBICHHUIO YUYEOHOM
JIEATESIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA

ba3oBble JJornueckue aeiicTBuA:

YMEHUS HCIOJb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHUN: PACKPhIBATh CMBICI XUMUUYECKUX TOHATUM (BBIACIATh UX XapaKTEPHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSIMH), UCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCHU(PUKAIMKH XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIYy OOBEKTaMHM HW3Y4YCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIyKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKJIIOUCHUS

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
npeoOpa3oBbIBATh IMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUU 3HaK (CMMBOJ 2JJIEMEHTa), XuUMUueckas (opMmyna U ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUN YU4eOHO-TI03HABATEIBHBIX 33J1a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATh U XapPAKTEPU30BATH CYILIECCTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJSITh  OOIME€  3aKOHOMEPHOCTH, IPUUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMBIX MPOLIECCAX U ABJICHUSIX.

ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJIICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUH;

MPUOOPETEHUE OIbITa 10 TUIAHUPOBAHUIO, OpPraHU3allid U TPOBEIACHUIO
YYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IMporiecca,



CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ynbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECTOBAHMS, COCTABIATh OTUET
0 MPOJIETaHHOI paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BbIOMpaTh, aHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(POPMALIUIO
pa3IMyYHBIX BUJOB U (DOPM NpEACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOIyJIApHAsl JIUTepaTypa XHUMHUYECKOTO COJACpKAaHMS, CIPaBOYHBIC
nocoOusi, pecypcbl MHTepHeTa), KPUTHYECKH OIICHHWBATh INPOTUBOPEUUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAITHIO;

yMEHUE MPUMEHSTh Pa3InYHble METOJbl U 3alpOChl MPHU MOUCKE U OTOOpe
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 ONpPeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JacTH  WCHOJB30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYPOH aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY IpecTaBieHus HHOpMAUU U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmMamu rpauku 1 UX KOMOUHAIUSMU;

YMEHHE WHCIIONB30BaTh U AaHAJIM3MPOBATh B Ipolecce Yy4uyeOHOH u
UCCIIEIOBATENILCKOM JeSITETbHOCTH WH(GOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpEIBl.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIE yueOHblIe 1eiicTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/1€ IUAN0ra u (MJIM) AUCKYCCHH) 110 CYIIECTBY
oOcyxmaeMoii Tembl, (OPMYJIHPOBATh CBOM MPENJIOKEHHUS OTHOCUTEILHO
BBITIOJHEHUS TIPEITIOKEHHOM 3a/1a4H;

YMEHHS  TPEICTaBIATh  MOJY4YEHHBbIE  PE3yNbTaThl  IO3HABATENIbHOM
NESITEIBHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeJlaTh IPE3CHTAIHIO
Pe3yJIbTaTOB BBIMOJHEHUS XMMUYECKOTO SKCIEpUMEHTa (71a00paTOpPHOTO OIIBITA,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHs Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABAaTENIbHOM M HUCCIENOBATENbCKOM  JIEATEIbHOCTH MPU  PEUICHUU
BO3HHMKAIOMIMX MPOoOJIeM Ha OCHOBE ydéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (06cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPIUHALINSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe YUyeOHbIe 1elicTBUS:

YMEHHE CAaMOCTOSITENIbHO ONPEACATh LEeNU ACSITEeIbHOCTH, IUIAHUPOBATb,
OCYILIECTBIIATh, KOHTPOJIUPOBATh U IMPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U



MMO3HABATEIbHBIX 33J]a4, CAMOCTOSTEIIBHO COCTABJATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJTyYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW LEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpemMeTHBIX pe3yJabTATOB TIO OCBOCHUIO O00S3aTEIBHOTO

COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
NeucTBul, crnenuduueckde IS TpeAMeTHOM oOjacth  «XUMHS», BHUIBI
JNEATENbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOAHAsS), BAJIGHTHOCTb, OTHOCUTEbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHUSI, XMMHYECKasi PeaKius, KIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUHd 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHAOTEPMHUYECKUE PEaAKIUHU, TEIJIOBOM 3P(DEKT peakinu,
AJIpO aToMa, JIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTalIb, PAJINYC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JOJs BEIIECTBA
(TpolieHTHAsl KOHIIEHTpAIusI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATUA U
MIPUMEHATH ITU MOHITUA [PU OMUCAHUU BEIIECTB U UX IIPEBPAILLCHUN;

e WCIOJBH30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUJ XUMUYECKOH CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicha Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIoKeHUs B [lepuoamyeckoil cucreme,



3aKOHOB COXpPAHEHHUs] MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HUS, 3aK0OHa ABOTAJIpO;

OTMMCHIBATh M XapakTepu3oBaTh TaOmMuHy0 ¢opmy Ilepuomnyaeckon
CHUCTEMbl XHMHMUYECKHX OJEMEHTOB: pa3indarh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», manbsie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMmuueckux snaementoB JI. .
MenpaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij apa, 00IIee YUCIIO0 JIEKTPOHOB U
pacrpeiesieHue UX 1Mo AJNEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peaknuu (M0 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO »dJjeMeHTa Mo (opmylie COeaUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKiuu;

NPUMEHSTHh OCHOBHBIE ONEPALIUU MBICIUTENbHOMN JAESITEIbHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEeMaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJbI
NO3HAHUA — HAOJNIOICHHE, U3MEpPEHUEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeIOBATh MPABIIIAM TTOJIE30BAHMS XUMUYECKOM MTOCY 101 U Ta00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBWjaM OOpalieHuss C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMHU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJAUTH
XUMHUYECKHAE IKCIEPUMEHTHI 10 PACO3HABAHHUIO PACTBOPOB IIEJIOYCH U
KHCJIOT C TIOMOIIIbIO HHIUKATOPOB (JIakmyc, (heHodTanenH, METUIOPAHK

U JpyTHe).



K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHHUI:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl peaKiusi, XUMUUYECKasl CBs3b, TEIIOBOM 3¢ (deKT
peakuuu, MOJb, MOJISIPHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaliM3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCIIUTEIIb, BOCCTAHOBUTEND, OKMCIIEHUE U BOCCTAHOBIIEHUE, AJITIOTPOIINS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (KoBajIeHTHaA, MOHHAs,
MeTauInyecKas ), KpucTaJsInyeckas pemeTka, Koppo3usi METauloB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKLIHH, MPEAETbHO AOMYCTHUMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
OPUMEHSATH 3TH MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJIacCy COEAMHEHHH 1Mo (opmyiaM, BUI XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COECAMHEHUMN, TUIl KPUCTALINYECKOU
PEETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
Tabnnunyto (opmy Ileproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTth MOHATUSA «TJaBHasg noarpynna (A-rpynmna)» U «modooyHas
nonrpynna (b-rpynma)», manbie u Oonblie NEpUONbI, COOTHOCHTH
0003HaueHUs, KOTOPbIE UMEIOTCS B NEPUOANYECKOMN TabJIUIIE, C YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpeniesieHHe UuX I
AJIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIENax MAJIbIX MEPUOAOB U
TJIABHBIX MOJATPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy M COCTaBy YYAacTBYIOLIMX B pPEAKLIUU



BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEHU(PUISCKUE XHUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAsl OIHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISTh YPAaBHEHUSI DJCKTPOJUTUYECKON JAUCCOLMAINNHA  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOIIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KI1ACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEAKIIHA;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHUYECKHX TMPEBpAIICHUH B PpPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MAacCOBYIO [IOJIF0 XHUMHYECKOTO »dJjeMeHTa Mo (opmylie COeaUHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPABHEHHUIO
XUMHYECKOHN peaKInu;

coOJro1aTh TIpaBuJia MOAL30BAHMS] XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
obopymoBaHueM, a TakKe TMpaBwia OOpamieHusT C BEIIeCTBAMH B
COOTBETCTBUU C HHCTPYKIMSIMH II0 BBIIIOJHEHHIO J1ab0paTOPHBIX
XUMHYECKUX OTIHITOB MO TOTYYEHHUIO K COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOPHI-, OpOMUI-, WOAWI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIMHA MBICITUTEIILHOMN JACSITEIIbBHOCTH — aHATIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIEHNE, CHCTEMATH3AIINIO, BBISBIICHUE TPUYNHHO-
CJIEJICTBEHHBIX CBSI3€H — JJI M3y4eHUs CBOWCTB BEIIECTB U XUMHUYCCKUX
peakiuii, eCTECTBEHHO-HayYHbIe METOMABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpPEHUE, MOICIIUPOBAHUE, IKCIIEPUMEHT (peaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJym4yecTBO yacos
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(POBHIE)
KoHTpoabHbIe IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI
Pasnea 1. [lepponayanbHble XUMHYECKHE IIOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
’ MPAKTUYECKOU €SI TETBHOCTH https://m.edsoo.ru/7f41837¢
YyeoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubmunoreka LIOK
’ peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Paznen 2. BaxHeillnne npeacTaBuTe I d HEOPraHMYeCKUX BellecTB
)1 Bosnyx. Kucnopon. Ilonstue 6 Bubmuotexa [JOK
' 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonsitue o 2 1 bu6nuoreka [IOK
’ KHCJI0TaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopesl. [Tonsitue 5 1 1 bubmunoreka LIOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIaCCHI
24 HEOPraHUYECKHUX 11 1 1 buGnnorexa LIOK
' p . https://m.edsoo.ru/7f41837¢c
COE€TUHEHU I

Hroro no pazneny 30



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

Paspnen 3. [lepunonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[lepronnueckuii 3aK0H U
IIepuoanueckas cucrema

bubmunoreka LIOK
3.1 XUMHYECKUX 3JIEMEHTOB /J[. 9
https://m.edsoo.ru/7f41837¢
N. Menpneneesa. CtpoeHue
aToma
XuMudeckas CBS3b.
39 OKHUCIUTENbHO- 9 bubnuoteka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiuu
but6mmoreka [IOK
" 1
TOro Ho pasaciy 8 https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
N Jlara (bpoBbie
0 104 BbI
Tema ypoka Kontpoabn  IIpakTuueckne H3yueHH
n/n Bcero oOpa3oBaTe/ibHbIE
ble padoThbI padoThI |
pecypchl
Paznea 1. [lepBoHavanbHble
xumMudeckne nousatus 1.1 Xumusg —
Ba)KHAsl 00J1aCTh €CTECTBO3HAHUSA U Hemoncmpayuu:
. dusnyeckue cBoicTBa 00pa3LoB
| NPAKTHYECKOH JeATeJbHOCTH 1 HEOPraHHECKHX BELIECTE — bubanoreka LIOK
yesaoBeka [Ipeagmer xumuu. Ponb MCTA/UIOB 1 HEMCTAILIOB. https://m.edsoo.ru/ff0d210c
XHMUH B ’KU3HU yelloBeka. Tena u
BEILIECTBA. ATrperaTHble COCTOSIHUS
BECILIECTB.
Jlabopamopnuie onvimoi:
1.M3yuenue u onucanue Bubnuoreka HOK
2 ITonsTue o MeTonax MO3HAHUS B XUMHU 1 (PUBHMECKHX CBOICTB 06pa3IoB
HEOPTAHMHYECKIX BEMIECTS. https://m.edsoo.ru/ff0d227¢
Hucrpyxrax no Th
[Tpaktrueckas padota Ne 1 «IIpaBuia Aevoncmpayuu:
. 3HAKOMCTBO C XUMUYIECKON
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 10CY/10/, C NpaBHIaMH PaBoTE! bu6nuorexa IIOK
oOparieHust ¢ 1ab0paToOpHBIM B 1aGopaTopun 1 npHemMami https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTopHBIM
O6OPYI[OB3.HI/I€M» Wuctpyxrax mo Th 060pyI0BAHIEM.
Hemoncmpayuu CriocoObt
pasaeneHus cMmecei
(¢punpTpoBaHue, BhIIAPUBAHHE,
Yucrele BemecTBa 1 cMecu. CiocoObl JWCTHILIALIA, XpOMATOTpadus) bubnuoreka [JOK
4 o 1 JlabopamopHbvie onvimol:
pas3zeneHus cmeceu 2 syuenme criocoGos https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei (¢
TTOMOUIBIO MAarHUTA).
MNuctpyxrax no Th



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2

5 «Pazzenenue cMeceii (Ha mpumepe bubanorexa LOK
OYHCTKH TIOBAPEHHOM COJIN )» Uncrpykran https://m.edsoo.ru/ff0d28¢8
no Th

6 1.2 BemecTBa 1 XMMHUYECKHE bubnuoteka [JOK
peakuuu ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a6c

. XHUMUYECKUE AIEMEHTHI. 3HAKU bubmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

Jlemoncmpayun:
®dusnyeckue cBOHcTBa
o0pasuoB
HEOPraHn4eCKuX BEIIECTB —
METaJULIOB U HEMETAJIJIOB BI/I6JII/IOT€K3. ]:[OK
8 HpOCTI)Ie U CJIOKHBIC BECIICCTBA Jlabopamopnuie onvimol
3.Oncanye $U3MIECKUX https://m.edsoo.ru/ff0d2a6¢
CBOWCTB 00pa31oB
HEOPraHn4eCKUX BEUICCTB —
METaAJIJIOB 1 HEMETAJIJIOB.
Muctpyxrax no Th
Jlabopamopnuie onvimoi
4. Co3nanue Mojieneii MoJeKyJ1 bubnunoreka ]—[OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
(IIAPOCTEPIKHEBEIX). https://m.edsoo.ru/ff0d2d50
Mucrpykrax no Th
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
bubmunoreka LIOK
10 Xumuueckas popmyna. BaneHTHOCTh
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX DJIEMEHTORB

1 OtHocuUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10715 XUMHAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeIUHECHUN https://m.edsoo.ru/ff0d350c

KomuuectBo  BemiectBa.  Moub.
emoncmpayun O6pasusl bubmuoreka IIOK
13 MonspHas Macca. B3auMocBA3b Aeoncmpain O0p i

KOJIM4YECTBA, MacCChbl u qHucia

BCICCTB KOJIMYCCTBOM 1 mMoutb.

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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CTPYKTYPHBIX
Pacuétrl
COETUHEHUN.

SMHUI]
no QopmyiaM XUMHYECKUX

BCIICCTBA.

14

duznyeckre 1 XUMHUUECKHE SIBICHUS.

XuMuYecKas peakius

Jemoncmpayun Ouznueckue
SIBJICHUS (TIIaBJICHHE BOCKA,
TasiHME JIbJa, PACTUPAHUE
caxapa B CTYyIIKE, KHIICHUC U
KOHJICHCALIUS BOJIBI).
Xumuueckue sBIeHuUs (TopeHue
CBEYH, MPOKATMBAHNE MEIHOM
TIPOBOJIOKH, B3aUMOJICHCTBHE
COJIBI JTH MeJIa C COJISTHOM
KHCJIOTOM).

Jlabopamopmvie onvimoi 5.
Habmonenne gpusnaeckux
(TUTaBJICHUE BOCKA, TasTHHE
JIbJ1a) 1 XUMHYECKUX (TOpeHne
CBEYH, MPOKAIMBAHIE MEIHOM
TIPOBOJIOKH) SIBJICHUH.
MNuctpyxrax no Th

bubmunoreka LIOK
https://m.edsoo.ru/ff0d37fa

15

IIpu3Haku U yCiI0BUs IPOTEKAHUS

XUMHYECKUX PEAKIUI

Jemoncmpayuu Habmonenue
MIPU3HAKOB MPOTEKAHUS
XMMHYECKUX PEaKLUi
(pa3noxxeHue caxapa,
B3auMO/IeicTBIE CEPHOI
KHCJIOTBI C XJIOPUIOM Oapwus,
TOJIy4CHHE U PA3IIOKECHHUE
runapokcuaa meau (11)

MIPY HATPEBAHWH,
B3aUMOJIEHCTBHE

JKee3a C PACTBOPOM COITH MEIH
(IT).

Jlabopamopnuie onvimvi

6. HaGuroieHne v onvicanue
MIPU3HAKOB NPOTEKAHUS
XHMHYECKUX PEaKIUi

pa3HbIX TUIIOB. MHCTpYyKTaX IO
Tb

bubmunoreka LIOK
https://m.edsoo.ru/ff0d3al6

16

3akoH COXpaHCHUSA MaCChl BEIICCTB.

XUMUYECKUE YPABHEHUS

Jlemoncmpayuu OnbIThI,
WUTIOCTPUPYIOLIUE 3aKOH
COXPaHEHHUS MacChL.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIMYECTBA, MaCChI

Bubmnorexa IIOK
17 BEIIIECTBA [0 YPABHEHUSAM XUMHUYECKUX a
. https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanus XUMHYECKUX PeaKIIHii EuG 1IOK
HOIMOTEKA
18 (coenuHeHus, pa3ioXKeHus,
5 ) https://m.edsoo.ru/ff0d3f34
3aMeICHHs, 0OMEHA
M. B. JIoMOHOCOB — y4€HBIii- BuG 1OK
HOJIMOTEKA
19 sHIMKIoneauct. O0o0IIeHNE U
B https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3alMs 3HaHUH

20 KonTpomnbnas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Pa3nea 2. BaxkHelilue
NpeIcTaABUTEIN HEOPTaHHYECKUX
BemlectB 2.1 Bo3ayx. Kuciaopoa.

Jemoncmpayuu

)1 IMonsiTre 00 okcuaax Bo3ogyx — KauecTBeHHOE Onpesie/ieHe bubnuoteka [JOK

cMech razoB. CoctaB BO3ayXa. COACPAHUA KHCIIOPOAA B https://m.edsoo.ru/ff0d448¢
BO3AyXE

Kucnopon — snemeHT u mpoctoe

BenecTBO. O30H - alNIOTPOIHAs

MoU(UKAIIS KHCIOpOoaa

dusnueckye U XUMUYECKHAE CBOMCTBA JlaGopaTopHBlii ONBIT:

22 - ( ea OKHCITE 7. O3HaKoMIIeHHE ¢ 0Opa3aMu bubnuoreka [HOK
KHCT0pO/a (PeaKIHIH OKMCIICHUA, OKCHJIOB M OTHCAHHE X https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax coitcrs. Muetpykra o TB
CriocoObI TOTyYeHHUsT KUCIIOPO/ia B
71a00paTOPUH U MMPOMBIIIJICHHOCTH.

Jemoncmpayuu TlonyueHue, BubanoTeka HOK
23 HpI/IMeHeHI/Ie Kucjoponaa. HaXO}KI[eHI/Ie coOupaHue, pacrlo3HaBaHUE U
KHCJIOpO/Jia B IIPUPOJIE, KPYTOBOPOT HYeHiE CROHCTE KUCIOPOAA. hitps.oedsoo.ru TG94
b
KHUCJIOPO/JIa B IPUPOJIE.
TerutoBoii 3G heKT XUMHIECKON HAemoncmpayuu Habmornerue bubnnorexa [IOK
24 B3aNMOJICUCTBHS BCIIICCTB

pCaKknuu, MOHATUC O

C KHUCJIOPOJAOM U yCJIOBUA

https://m.edsoo.ru/ff0d4790
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TCPMOXUMHUYCCKOM YpPAaBHCHHUHU, 3K30- U
OSHAOTECPMHUYCCKUX PCAKIUAX.

BO3HUKHOBCHHUS U
MPEKPaIIeHUs] TOPEHUS
(moxapa).

TornmBo (HedTh, yronb U MeTaH).
3arps3HEHHE BO3]yXa, CHOCOOBI €ro
MPEIOTBPALLCHHS. VYcunenue

bu6mmoreka [IOK

25
napHukoBoro  3ddexra, paspyiieHue https://m.edsoo.ru/ff0d4c4a
030HOBOI'O CJOS.
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tonyuyenne u cobupanue KUciIopoaa 1 bubmmorexa [OK
Y o P poAa, https://m.edsoo.ru/ff0d4ae2
HU3YYCHUC CT'0 CBOUCTB)» Uncrpykrax no Th
2.2 Bopopoa.llousiTe 0 KMCJIOTAX U
27 coJsix Bogopong — 3i1eMeHT U IpoCcToE bubmmorexa LOK
P P https://m.edsoo.ru/ff0d4ddo
BelecTBO. HaxoxaeHnue B npupoje
)3 Du3NYECKNe U XMMUYECKUE CBOMCTBA bubmoreka [IOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
JlaGopaTopHEIi OIIBIT: Bubnroreka HOK
29 TloHnsaTHne o KHUCIIOTaX U COIIX 8. BzauMojaeicTBHE KHUCIOT C
wetamav, Mnctpyxrax mo TH https://m.edsoo.ru/ff0d50d2
Jemoncmpayuu:
CriocoOsI oTy4eHHs BOAOPO/ia B Tonyuemne, - coGupanue  u bu6nuoreka [IOK
30 paCHOBHaBaHHe BOJOpOaA.
naboparopun BsaumosieiicTsie Bozioposia ¢ https://m.edsoo.ru/ff0d4dd0
okcugom meau (II).
[TpakTrueckas padota Ne 4 o Teme
31 «[Tomyuenue u cobnpanme BogOpPOIA 1 bubmmorexa LOK
Y o P poAa, https://m.edsoo.ru/ff0d4{42
HU3YYCHUC €T'0 CBOUCTB) Uncrpykrax no Th
Momsipablii 00bEM Ta30B. 3aKOH
3 ABorazipo. Pacu€rbl 1m0 XUMHYECKUM bubmunoreka LIOK

YPaBHEHUSM.

https://m.edsoo.ru/ff0d542e¢
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Brruncienus o0béMa, KOJIHYECTBA

bubmunoreka LIOK
33 BEIIIECTBA rasa Mo ero M3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00EMOB ra30B 110
34 PaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmorexa [IOK
M . . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
2.3 Boaa. PactBopsl. [lousaiTie 00
ocHOBaHUAX PU3NUECKUE U XUMUUECKUE Heoncmpanuu:
PaCTBOpeHI/Ie BELICCTB C
CBOMCTBA BOJHI. PaCTBOpI/IMOCTB BCIICCTB Pa3IHYHON PACTBOPHMOCTHIO
35 B Boje. Ponb pacTBOpoB B mpupojae U B ga;"pa“’p“"‘e OfBITEI bubmmoreka [JOK
. UccnenoBanue
KU3HU 4YesoBeka. KpyroBopor Bonabl B 0coGerHOCTel pacTBOpEHHS https://m.edsoo.ru/ff0d587a
npupojie. 3arps3HeHUe TPUPOIAHBIX BOJI. BEILECTB C PasIHIHOMN
pacTBOpUMOCTBIO MHCTpyKTax
OxpaHa 1 OYMCTKA MPUPOTHBIX BOJ. 1o TE
Jlemoncmpayuu
BsaumopeiicTBre BoIbI ¢
CocraB ocHoBanwmii. [Tonstre 00 MeTaLIaMu bubmunoreka LIOK
36 (HaTpueM U KaJlbLueM).
AHIUKATOPax Vlcere noBaH e pacTBOpOB https://m.edsoo.ru/ff0d59¢2
KHUCIIOT U H.IeJ'IO‘-Ieﬁ C IIOMOIIBIO
HHAUKATOPOB.
JlaGopaTopHbIe OIBITEL
Bopna xak pactBoputens. HacbiieHnbie
10. IIpuroroBieHne pacTBOPOB BubanoTeka HOK
37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas ¢ onpeIeEHHOI MACCOBOI
HONeH PACTBOPEHHOTO https://m.edsoo.ru/ff0d5b40
AOJIS BEIIECTBA B PACTBOPEC BemectBa. Muctpykrax no Th
[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroToBiaeHue pacTBOPOB C
33 P L p Up . 1 bubmoreka [JOK
ONPCACICHHON MAaCCOBOM IOTICH https://m.edsoo.ru/ff0d5eba
PAaCTBOPEHHOTO BEIIECTBA» UHcrpyKTas 1o
TB
39 KonTtponsHas padora Ne2 o reme bu6nuorexa [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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2.4. OCHOBHBIE KJIACCHI
HEOPraHN4YeCKMX coeINHeHuil

Hemoncmpayuu O06pasipl
OKCH,I[LIZ COCTaB, HOMCHKIJIaTypa. HEOPraHNYeCKUX BELIECTB
. PAa3IMYHBIX KIIACCOB. bubnmoreka HOK
40 Kinaccudukanmst okcumos:
OmbiTel,  MTIOCTPHpYIONIKE https://m.edsoo.ru/ff0d664e
coneo6pasy}omne (OCHOBHI)IG, XMMHYECKUE CBOICTBA KJIacCOB
HeOpFaHH'—IeCKI/IX BCIIECCTB.
KHUCJIOTHBIE, aM(OTEpHBIC) U
HecoJieo0pa3yroIIue.
[Tonyuenue, puzndeckue u BuG 110K
B HOJINOTEKA
41 XHUMHYECKHE CBOMCTBA KMCIIOTHEIX, httos://m.ed JE0d664
ps://m.edsoo.ru, e
OCHOBHBIX U aM()OTEPHBIX OKCHIOB
OcHoBaHus: COCTaB, HOMEHKJIATYpa.
o bubmoreka [IOK
42 Knaccudukanmst ocHoBaHMiA: mETOUN U
https://m.edsoo.ru/ff0d67ca
HEPACTBOPUMBIE OCHOBAHUS.
JlaGopaTopHbIe OIBITEL
43 [Tomyuenue, puznueckue u 11. Tlonyuenme bubnmoreka [JOK
XUMHUYECKHNE CBOMCTBA OCHOBAHMM ;epamopHM“X;’;Hf’BaH“ﬁ- https://m.edsoo.ru/ff0d67ca
HCTPYKTaX 10
JlaGopaTopHble OMNBITHI
Kucnorsl: cocras, Kiaaccuukanus, 12. Onpezenenue pactsopos bu6mmoreka ITOK
44 KHCJIOT ¥ IIET0YEN C TOMOIIBIO
HOMEHKJIaTypa WHAHKATOPOB. MHCTDYKTAY 10 https://m.edsoo.ru/ff0dfee2
TB
JI.o.13. U3y4enue
B3aPIMOI[CﬁCTBHS{ KHUCJIOT C
HOJ’Iy‘IGHHG, (1)I/ISI/I‘IGCKI/IG )51 METaJUIaMH, PeaKIui
o HeliTpammsanun. UHCTpyKTaxK bubnuoreka HOK
45 XUMHUYECKHE CBOMCTBA KUCIIOT. Py TE
o https://m.edsoo.ru/ff0dfee2
akTuBHOCTH MeTajioB H. H. bekerona. 14. BsanmopeiicTBuE pacTBOpa
cepﬂoﬁ KHCJIOTBI C OKCUIOM
menu (II) Uuctpykrax mo Th
Comu (CpeI[HI/Ie)Z HOMCHKIJIaTypa, JlaGopaTopHble OMNBITHI
15. BoiTecHeHue 01HOTO bubnuoteka HOK
46 CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U

XMMHYECKHE CBOMCTBA

MeTaja IpyruM H3 pacTBOpa
cosmu. Uuctpykrax no Th

https://m.edsoo.ru/00ad9474
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[TpakTuyeckas pabora Ne 6. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe

bubmunoreka LIOK

47 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COGI[HHGHHﬁ» Huctpykrax no Th
43 ['eneTnueckas CBsI3b MEXKIYy Kilaccamu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
. bubmuoteka [JOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH 1
https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
" bubmuoteka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9¢1a
COEIMHEHU
Paznen 3. Ilepuoagnueckuii 3aKoH U
IHepuoguueckas cucrema
xumMudecknx iemenToB /1. K.
MenpeneeBa. CTpoeHHe aTOMOB.
Xumuueckasi cBsizb. OKUCIUTENbHO-
BOCCTAHOBHTE/IbHBIC peaknuu. 3.1
Iepuoauyeckuii 3aK0H 1
Hepno;mquKaﬂ CUCTEMA Hemoncmpayuu:
BzaumozeiicTBue ruapokcuia bubmmoreka HOK
51 xuMuueckux 3aementoB 1. K.

MenneneeBa. CTpoeHue aromMa
[TepBbie TOMBITKY KIACCHPUKAITUU
XUMHYECKUX 2JIeMeHTOB. [loHsaTue o
rpymnmnax CXOAHbIX 3JICMCHTOB.
(H_IGJIO‘IHBIG 1 IICJIOYHO3CMCECIIBHBIC
METaJUTbl, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DneMEeHTHI, KOTOPBIE 00pa3yroT
aM(pOoTepHBIC OKCHUJIBI M TUIPOKCHJIBI.

LHKAa C PacTBOPAaMHU KHCIOT U
LIEJIOYEH.

https://m.edsoo.ru/00ad9ffa
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[Tepuoanueckuii 3aKOH 1

Bubmuoreka IIOK
52 [Tepuonuueckas cucTeMa XUMHYECKHUX s
https://m.edsoo.ru/00ada52¢c
anemenToB /1. V1. Menpaeneena.
KOpOTKOHCpHOI{HaH )51 Hemoncmpayuu:
Il J'II/IHHOHepI/IO TTHAS q)OpMBI Tabnuua «[lepuonuueckas
5 3 o CHUCTEMA XUMHUYECKUX
[lepuoanueckoil CUCTEMbl XUMUYECKUX snementos LI
annemenToB JI. . Meneneesa. Menzeneesay.
[lepuoapl, rpynmnbl, MNOATPYIIIHI.
dusnueckuit CMBICI MHOPSIKOBOI'O
54 OMEDA. HOMEDOB HePHONA P bubmoreka [JOK
HOM HOMEDPOB IEPHUOAA U TPYIIILI
e : ’ . p p Py https://m.edsoo.ru/00ada52c
JIEMEHTA.
55 Crpoenne atomoB. CocTaB aTOMHBIX bu6nuoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
OnekTpoHbl. CTpOEHHUE IEKTPOHHBIX
00010ueK aToMOB TIEpBBIX 20 BuG 110K
NOJINOTEKA
56 XUMHYECKHUX DIIEMEHTOB
. https://m.edsoo.ru/00ada6bc
[Tepuoanueckoii cucremsi /. H.
Menneneena.
XapakTepucTuka XMMUYECKOTO JlaBopatopHbic OMbITEI
DJIEMEHTA 110 €70 MOJIOKEHUIO B 16. Osnaxomsenue ¢ bubnuoreka [JOK
57 o obpa3naMy MEeTajjIoB ¥
[Tepuonuueckoit cucreme /1. U. Hemeramnos. FHCTpyKTa 1o https://m.edsoo.ru/00ada824
Menneneena Tb
3aKOHOMEPHOCTHU W3MEHEHUS
paaguyca aTOMOB XUMHUYECKHUX Hexonemparu:
MopenupoBaHue CTPOSHHUS
5 8 9JICMCHTOB, MCTAJININYCCKUX nu MOJIEKYJI TIPU [OMOLIH

HEMETAJUIMYECKUX CBOMCTB 110 IPyIIIaM U
EPUOAM.

PHCYHKOB, MOJICIICH,
9JIEKTPOHHBIX M CTPYKTYPHBIX
hopmy.
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3nauenue [lepuoguueckoro 3akona s
pa3BUTHS HAyKH U nipakTuku. /1. 1.

59 Meunneneen y8HEIN, IeJaror u buGnnorexa LIOK
y N https://m.edsoo.ru/00ada96e
rpaxxaanuH/ Beepoccuiickas
poBepoyHas pabora
3.2 Xumnueckas CBA3b.
60 OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE bubmoreka [JOK
peakumMu DIJIEKTPOOTPULIATEILHOCTh https://m.edsoo.ru/00adaab8
ATOMOB XMMHYECKHX DJIEMEHTOB
61 Xumunueckas cBiI3b. oHHas bubmunoreka LIOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nonsipHas XuMH4uecKas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
64 CreneHb OKHCICHUS
https://m.edsoo.ru/00adae28
Lemoncmpayuu:
OnbIThI, WJUTOCTPUPYIOLINE
65 OKHMCIUTENEHO-BOCCTAHOBUTEILHEIE HPHMEPHI OKHCTHTELHO- bubnnorexa [IOK
peakuuu BOCCTAHOBHTEIILHBIX https://m.edsoo.ru/00adb076
peakuuii (ropeHue, peakiu
pasyioxKeHus, COCI[I/IHCHHS()
66 OKHCIIUTEIN ¥ BOCCTAaHOBUTEIN bubmorexa [IOK
https://m.edsoo.ru/00adb076
. B 86, 8B kimacce ypok
67 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI yp
66+67=1 gac
68 KontponsHas padbora Ne4 o reme bu6nuorexa [IOK

«CTtpoenne aToMa. XMMHUYECKasi CBSA3bY

https://m.edsoo.ru/00adb486
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

["a6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 8 knacc. "HM3nareascTBo
"IIpocBenieHue.

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., Slmrykosa A. B. HactonpHas KHUra yaurtess.
Xumus. 8 ki1.: Metoauaeckoe nocodue. - M.: JIpoda, 2021.

2. T'abpuensn, O. C. Meroauueckoe nocodue Kk yueonuky O. C. ['abpuensna «Xumus». 8
kiacce / O. C. I'abpuensa. — M.: Jlpoda, 2021. — 109.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M.: llpoda, 2021. — 108.

4. Xumust: TexHosornueckue kapTol K yueouuky O. C. 'abpuensna « Xumus. 8 Kiaccey:
Meroandeckoe mocoowue / JI. . Acanora. — M.: JIpoda, 2020

5. Xumus: TexHonoruueckue kaptol K yueOnuky O. C. ['abpuensaa «Xumus. 9 knacey:
Metonudeckoe mocodue / JI. 1. Acanoa. — M.: Jlpoda, 2018

6. Xumusi. 8 ki1.: KoHTponbHbIe 1 TpoBepodHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
TaHHbIE

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru ['azeta «Xumus» 1 cCaliT 115 yuuTens «5 uay Ha ypoK XUMHK)
http://him.1september.ru Equnas xomekmus LIOP: [IpenMerHas KommeKust « XUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE SKCITIEPUMEHTHI:
xumus. Komneknust Poccuiickoro o0meo6pazoBaTebHOTO opTaia

http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH

[Ton6opka nHTEpHETMAaTEpUANOB 11 yunuteneil http:// www.l-micro.ru/index.php?kabinet=3.
WNudopmanus o HIKOILHOM 000pyA0BaHUH. http://www.ceti.ur.ru
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