


INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XuMuUM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30oBaHuUs COCTaBJIeHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit Deaepanum.

[IporpaMmMa mo xuMuu Aa€T MpelICTaBICHHE O IENiX, OOIIe cTparerud oOydyeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBACT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE0BATEIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaesieT BO3SMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHON MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHUs] XUMUU
HA YpOBHE I1eJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHUE XUMUH CIIY’)KUT OCHOBOH 11 (POPMUPOBAHMSI MHPOBO33PEHHS 00YJaIOIIETOCs, €T
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peasiu3aIlii BO3MOKHOCTEN ISl CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOM 1€ TeNbHOCTH;

3HAKOMUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOI'0 MBbBINUJICHHUA, 3aKIIaJAbIBACT OCHOBBI IEJIOCTHOI'O
B3IsiAa Ha  CAWMHCTBO  MPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay“IHOI\/’I T'paMOTHOCTHU 06yqafoumxc51;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEGHUS K E€CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUM XUMHH 0O0€creduBaroTCsl crienu(UKon coiepxaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SIBISETCS TMEJaroruiyeckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPHEHTHPOBAH HAa OCBOCHHE
00yJaroIUMHUCS CUCTEMBI NTePBOHAYAIBHBIX TIOHATHI XHUMHHU, OCHOB HEOPTaHUYECKOH XUMHH U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBbIX HOHATUH OpI‘aHPI‘-IeCKOfI XUMHHU.

CrpykTypa coaep:kaHUsl MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e msyueHuro. ColepkaHue CKIIAAbIBACTCS W3 CHCTEMbl MOHATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIMILY I1OCJIEA0BATEIbHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3H;

— MpeAcTaBiIeHUN 00 AIEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHM IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OAHOTO YPOBHA K JpYromy,
BBITIOJIHSASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U IIOIYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (HOPMUPOBAHHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUM W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpy n3ydyeHur XUMHH TPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOM HayKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
NPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpPOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

—(l)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBI/ITOI>'I JJUYHOCTH, TOTOBOH K caM006pa30BaHmo,
COTPYAHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPHUHATHIO pemeHHﬁ, CIIOCOOHOM AnalTUpPOBaATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe MpHOoOIIeHne OoOydJaromuxcs K
CaMOCTOSITENIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;



—00eCrneYeHre YCIOBUM, CIOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYaIOMUMHUCS —OIbITA
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHUA M CAMOIIO3HAHUs, KIHOYCBBIX HABBIKOB (KJIIO‘ICBBIX
KOMITCTEHIIHIA ), IMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BUJIOB JICATEIBHOCTH;

—opmupoBanue oOuiei (yHKIIMOHATBHOW U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MUPA, UCIONb3Yys 3HAHUSA U
OMBIT, TIOJNYYEHHBIC MNPH H3YYCHUH XUMHH, NPUMEHATh HMX TMPH peleHud npobieM B
MIOBCEHEBHOM KU3HU U TPYJOBOU 1€ATEIbHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH IEeIecO00pa3HOro MOBEACHUSA B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHU Ha YPOBHC OCHOBHOI'O 0611161"0

oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 gaca B Hejeno), B 9 kinacce — 68
gyacoB (2 yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUSA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipenver xumun. Ponb XMMUM B KU3HU 4YellOBEKa. XUMHUS B CHCTEeME HayK. lTema u
BemecTBa. Dusnueckne CBOWCTBAa BEIIECTB. ATperarHoe coctosHue BemiecTB. lloHsatue o
METO/1aX MOo3HaHus B XuMuH. YucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMece.

ATOMBI U MOJICKYIJIBI. Xumudeckue djeMeHTBH. CHUMBOJBI XUMHYECKHUX JJICMEHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO'MOHCK}’HHPHOC YUCHHUC.

XuMmu4geckas (bopMlea. BaneHTHOCTHP aTOMOB XMMHUYECKMX DJJEMCHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCIICCTB. OrHocurenpHas aroMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHAad
Macca. MaccoBast J0JIs XUMHUYECKOTO DJICMEHTA B COCAMHECHUN.

KomnuectBo BemectBa. Mosb. Mossipuas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérhl mo hopMynaM XMMHUYECKUX COCTUHEHHIA.



®u3nyeckue W XUMHUYECKHE SIBICHUS. XHMHUYECKas peakius M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYeCKUX peakuuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpamieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHUE U ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BELIECTB, HAOII0IeHHEe (PU3HUECKUX (IUIaBJIEHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYINKE, KUIIEHUE U KOHJEHCALUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBAaHUE MEJHOI MTPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) ABIEHU, Ha0t01eHue
U OIMCaHHME INPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICICTBUE CEPHON KMCIIOTHI C XJIOPHUAOM Oapus, pasioxkeHue rugpokcuaa meau (II) npu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3jielieHuss CMeCed: C TOMOINBI0 MarHuTa, (WIBTPOBAHHME, BBIIAPUBAHHUE, JIUCTHILISAINA,
xpomarorpadus, NpPOBEIECHHE OUYUCTKH IIOBAapEHHOM COJM, HAOJIIOJEHUE M  ONUCAHHE
pe3yJIBTaTOB IPOBEAEHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAcChl, CO3IAHHE
Mo/Jiesiel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Ba:kHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kuciopon — 31€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUUYECKHUE CBOWCTBA (pEaklUy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOJTY4eHHUs KHCIOpoJa B JIabOpaTopuul M
MpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TermnoBoit 3ddekr XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHIOTEPMHUUYECKHE pPEaKUUU. TOINIMBO: yroinb M MeTaH. 3arpsA3HEHHE BO37yXa, YCHIICHUE
HapHUKOBOTO YPeKTa, pa3pyLUIeHne 030HOBOT'O CIIOS.

Bomopon — »nemeHT u mpocroe BemiecTBO. HaxoxkaeHue BoAopoAa B INPHUPOJE,
bu3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOB! oyueHus. Kuciore! u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceluennesle un
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBast 10 BELIECTBA B
pactBope. XuMHUYecKue cBoiicTBa BoAbl. OcHOBaHuUsA. Poib pacTBOpOB B IPUPOJIE M B KU3HU
4yenoBeka. KpyroBopor Boabl B MpUpoOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHu. Oxcunpl. Kimaccudukanmss OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu10B. OU3NYecKre U XUMHUECKHE CBOMCTBAa OKCUI0B. [loydeHne okCumoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznyeckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenkinarypa kucior. @U3ndecKkue u XUMUYECKHE
cBoiicTBa kUcHoT. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa coneil. dusnueckue U XMMHUYECKHE CBOMCTBa coiiei. [lomydyenue
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilaCCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumenm

KauyeCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacro3HaBaHHE€ M HM3y4€HHUE CBOICTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOJACUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M OINUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
M3y4eHUE CBOMCTB BojoOpojaa (TopeHue), B3auMmojeicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIed pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCIOT W IETOYEH, M3ydeHUeE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTallaMH,
peaKuMii HEUTpaNu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3314 10 TeMe «BaxkHelmue
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpneneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBSI3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbIe MOMBITKU KJIACCU(PHUKAIIMNA XUMUYECKUX 3JIeMeHTOB. [oHATHE O TpyIIax CXOTHBIX
3JIEMEHTOB  (ILEJNOYHbIE M ILIEJIOYHO3EMENbHbIE METaJlIbl, TaJOI€Hbl, WHEPTHBIE TIas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB /I
U. Menneneesa. KopoTtkonepruoanas u jiuHHOnepuoaHas ¢gopmsl Ilepuonnueckoil cuctemsl
xumuueckux oanemeHTtoB J[. WM. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U IPYIIIBI DJIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX snuep. MW3orombsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AreMeHTOB [lepuonndeckoil CuCTeMbl
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO JJEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenaeneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJICHUS. OKUCIUTEIIM U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm

u3ydeHue oOpasloB BELIECTB METAIIOB M HEMETAJUIOB, B3aUMOJAEHCTBUE THAPOKCHAA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIO0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakuy pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuoie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUU B 8 KJIAcCe OCYIIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIITFOIINXCSI CHCTEMHBIMH JIJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHA: HaqubeI (baKT, rumnoTre3a, TCOpusa, 3aKOH, aHAJIM3,
CHHTC3, KJIaCCI/I(bI/IKaLII/ISI, MNEpUOANYIHOCTD, Ha6HIOIIeHI/IC, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HN3MEPCHUC, MOACIIb, SABJICHUC.

®dwusuka: Marepus, aroMm, OJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPHUSCKUN 3apsjl, BEMIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, SIUHHUIIBI M3MEPEHHUS, KOCMOC, ILIAHCTHI,
38361, ComHiie.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOAbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYecKasi peaKkuus

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. Hepnonnqecxaﬂ cucreMa XHMMHYCCKUX  OJICMCHTOB I[
N. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B HM3MEHECHHHU CBOMCTB XHMHYECKHX
SJICMCHTOB IICPBBIX TpéX NnepruoaoB, Kajlusd, KaJlbIOHUA H HUX COGI[I/IHCHI/If/'I B COOTBETCTBHHU C
IMOJIOKCHHUEM JJICMCHTOB B Hepﬂo,unqecxoﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CTpOCHI/IC BCIICCTBA: BHAbI XUMHYECKON CBSI3U. THIIBI KpUCTAJTNINYCCKUX peI_HéTOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaJIJII/I‘ICCKOﬁ peHIéTKI/I n BHUJA XHUMHYICCKOMN
CBs3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKIJIATYpa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOICTBa
BCIICCTB, OTHOCAIINXCA K Pa3IMYHBIM KJIaCCaM HCEOPraHUYCCKUX COG)IHHGHI/IfI, TCHETUYCCKasi
CBs3b HCOPIraHUYCCKUX BCIICCTB.

Knaccugukaus XUMHYECKUX peakUui MO pa3IyHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YUYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen



OKHUCJICHUSI XMUMHYECKUX DJIEMEHTOB, TI0O OOPAaTUMOCTH, 1O YYacTHIO KaTalu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonsiTe o ckopoctu xumuueckoi peakiuu. [lonarue o6 oOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. llonsarue o XumuueckoM paBHOBecHU. DaKTOpbl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIL30BaHUEM METO/1a JIEKTPOHHOT O OanaHca.

Teopust 37E€KTPOIUTHUECKON AMCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPoJauThl. KaTtnosl,
aHUOHBI. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHJIAMH XUMUYECKOM CBS3U.
Crenens qucconnanuu. CuiabHbIE U ClIa0ble SIEKTPOIMUTHI.

Peakiun moHHoro oOMeHa. YCiOBUS NMPOTEKAHUs PeakUUid MOHHOrO OoOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KUCIIOT, OCHOBaHUIl M COJE€d B CBETE
HpeACTaBIeHU 00 3JIeKTpOJUTHYECKON auccornuanuu. KadyecTBEHHblE peaklUyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnEepuUMeHm:

O3HAKOMJICHHE C MOJEISIMU KPHCTALTMYECKUX PEIMETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (Tpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEeaKkIMM OT BO3ACUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIEN0BaHUE JJIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, MPOLECCA AUCCOLMALUN
KHCJIOT, Ieno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTepHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IPU3HAKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIAENICHME Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX PEaKIUii (TOpeHHe, PEaKkIH Ppa3jI0KEHHUs, COSAUHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHne SKCIepUMEHTaIbHBIX 3a71a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB, XapaKTepHbIE
crenieHu okucineHus. CrtpoeHune M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npUMeHeHue. JleficTBHe XJI0pa U XJI0POBOIOPO/Ia Ha OPraHU3M 4elloBeKa. BaxkHele Xiopusl
U X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapakTtepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOINHBIE MOJIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuupudeckue). XHUMHUYECKHE PEaKIHH,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydeHus cepHod KuciotTel. I[IpumeHnenue
cepHOi KucIoThl. COJIM CepPHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynabgpaT-uoH. HaxoxeHnue
ceppl U €€ CoelMHEHUH B TMpUpoAe. XHUMHUECKOE 3arps3HeHHE OKpY)Kalollel cpeibl



COCIMHEHUSIMHU Cepbl (KHCIOTHBIC JOKIM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HPEJOTBPALICHHUS.

OOmas xapakTepuCTHKa 3JeMeHTOB VA-rpymnmbl. (OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpOCTpaHEHHWE B NpUpoae, (U3NYECKUe H
XuUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3andeckiue 1 XuMHYECKue
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMmeHenue. KadecTBeHHass peakiyds Ha HMOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJIy4YeHHE,
¢usnueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
ynoopeHuii. XuMUYECKOe 3arpsi3HEHHE OKpPYKarolIeh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOAOEMOB). Docdop, amioTporHble MOAUPUKALNUN
docthopa, pusznyeckne u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dbusznyeckue M XHUMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MUHEPAIbHBIX Y100pSHHIA.

OO6mass xapaktepuctuka sieMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCICHUS. YTIIEPOJl, alJIOTPOIHBIE MOU(HUKAILINH, PACIIPOCTPAHEHHE B
npupoze, pusndeckne 1 XuMH4Ieckrue cBoicTBa. AncopOrust. KpyroBopot yriepona B mpupose.
Oxcuapl yriaepona, Ux (pU3MYECKUe M XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPraHU3MBI,
HOJTydeHHe U NpUMEHEHHe. DKOJOTHYeCKHe MPOOIeMBl, CBs3aHHBIE ¢ oKcHaoM yriepona (1V),
TUIoTe3a I100aJbHOro MOTEIUICHUs KiMMarta, NapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
COJIM, HX (1)I/ISI/I‘I€CKI/IC U XHUMHUYCCKUEC CBOﬁCTBa, MMOJIY4CHHUEC W IPHUMCHCHHUC. KauecTBennas
peakuuss Ha  KapOoHar-woHbl.  Vcmonp3oBaHme  KapOOHAaTOB B OBITY, MEAWIMHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHavasbHBIE TIOHSATHSA OO0 OPraHUYECKUX BEHIECTBAX KAaK O COCIMWHEHHUSX Yriepoja
(metan, 3TaH, JTWIEH, aleTWICH, 3TAaHOJ, TJIMIEPUH, YKCycHas Kkuciorta). [Ipuponnsie
UCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKu
(O6eH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KU3HU YelOBeKa. MarepHalbHOE E€IMHCTBO
OPTaHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE WU INPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeilmne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3yyeHre o0pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEJICHHE
Ka4€CTBCHHbBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U H&6JHOI[CHI/IC IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHNE BUAEOMATEpUaOB), O3HAKOMJIEHHME C OO0pa3llaMHu XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIGHHE ¢ o0pasnamu ceppl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JICHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHNE KaYeCTBEHHOW pEaKIMH Ha CyIb(paT-noH W HaOIIOJCHWE NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHui,
nojydeHue, coOupaHue, pacro3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE



Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHMA U (ocdar-uoH U H3yueHHE NPU3HAKOB HX
MPOTEKAHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), U3YyUEHUE MOJIENEW KPUCTAUIMYECKUX PEUIETOK aaMmasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLUU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NOJy4YeHHe, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KAaYeCTBEHHBIX peakiuii Ha KapOoOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB MX MPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PEUICHHE SKCIIEPUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimme
HEMCETAJIJIbI U UX COCOUHCHUS.

MeTasibl U UX COeAMHEHUS

OOmass xapakTepUCTUKA XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM UX
nosnoxkeHus B [lepuoanueckoit cucrteMe xumuueckux sneMeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauiMueckas CBs3b M METAJUIMYEeCKas KpUCTAJUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PsJl HalpsHKEHUH MeTauioB. DU3HMYECKHEe W XUMHUYECKHE
cBoicTBa MeTauioB. OOmuMe crnocoObl MOy4eHus: MeTayljioB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY W IPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproanyueckoil cuCTeEMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenpeneeBa, CTpOCHHE HUX ATOMOB, HAXOXAEHUE B mpupoje. Ouznyueckue u XMMHYECKHE
CBOIiCcTBa (Ha mpuMepe HATpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIETOYHBIX METAJJIOB U UX COECIMHEHUM.

[[{erouHO3eMENBbHBIE METAUIBl MAarHUW W Kalblui: moJokeHue B Ilepuonnueckon
cucreme xumuueckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HaxO0XJACHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3J€MEHTOB /Jl.
N. MenneneeBa, CTpOGHHE aroMa, HAXOXKJICHWE B mpupoae. Pu3NUecKHe W XUMHUYECKHE
cBOiicTBa amoMuHus. AMPOTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCHIA ATFOMUHUS.

Keneso: mnonoxenne B Ilepuoamueckoil cucreMe XUMHYECKHX dlieMeHTOB /.
U. MenneneeBa, cTpoeHHWE aToMa, HaxoxaAeHHe B mpupoae. Duznueckue U XUMHUECKUE
cBomcTBa xene3a. Oxcuasl, ruapokcuabl u conu xkenesa (II) u xenesa (III), ux cocras, cBoiicTBa
U TIOTTy4YEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METalJIOB M CIJIaBOB, HMX (PU3MYECKHMMH CBONCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEN B3aUMOJICHCTBUS OKCHJIA KAIBITUS U HATPHS ¢ BOAOW (BO3MOYKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEAKIIM Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(1IT), meam (I1), HaOMO/ICHHME U OMHCAHHE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA TFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHellne MeTasulibl U UX COSTUHEHUS.



XuMHS 4 OKpPY/KaKOIas cpeaa

BemecrBa 1 matepuanbsl B IOBCEJHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTpPaBJICHUSIX.

XUMHUECKOEe 3arps3HEHUE OKpYXarolle cpeabl (peaenbHas J0MycTUMasi KOHIICHTPALIHS
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3K0JIOrHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).
Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3YUYEHUU XMUMHU B 9 KIIacCE€ OCYILECTBISAETCS
yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHH,
ABJIAIOLUXCS CUCTEMHBIMU U1 OTAEIBHBIX IPEAMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘leIﬁ (1)aKT, I'uIioTe3a, 3aKOH, TCOPHs, aHAJIM3,
CHHTC3, Knaccn(bm(aum[, MNEpUOANYIHOCTD, Ha6JHOIIeHI/IC, SKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHHUC, MOCJIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)€KT, TCXHOJIOTMA, MAaTCPHAJIbI.

®u3nka: marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, W30TOIBI,
paauoOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUU  3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALITMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, neixanue, Ouocepa, sKocucTeMa, MHUHEpalbHbIE YA0OpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadusa: armocdepa, rugpochepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
MCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHUS TMPOTPaMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUS
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUH B €TMHCTBE y4eOHOW M BOCIIUTATEILHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEJCHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIHMATN3AIINN 00YyUAOITUXCSL.



JIM4HOCTHBIE pe3yNbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALU{ U paCHIMPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAUCHUS XMMHYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON MH(OpMALUE O MEePEeIOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMSAX 00 YyCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEICTABICHUs O COLHMAJIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIITOJIHCHHUUN y‘IC6HI>IX, II03HABaTCJIbHBIX 3aJa4d, BBIIIOJTHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOILIM B Ipoliecce 3TOM y4yeOHOU JesITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBEJICHNE U TOCTYNKM CBOUX TOBapHILEH C IO3ULMM HPABCTBEHHBIX U IPaBOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEIIECTBE M  XMUMHYECKOM  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTAaBJISAIOLIME OCHOBY JUIS
INOHUMaHMs  CYIIHOCTM HayyHOW KapTHUHBI MHUpa, HpPEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOAbI, B3aUMOCBS35AX YEJIOBEKa C IMPUPOJHOM Cpeloi, 0 posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOIN pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEJICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO U TMO3HAHHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HHM, OCO3HAHUE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBusl 0€30MacHOCTH TPH OOpalleHWH C XUMHYECKHMMH BEIIeCTBAMU B OBITY M peasbHOU
KU3HH,

5) TPy10BOT'0 BOCIIMTAHMS:



UHTEpeC K MPAKTUUYECKOMY M3YyUEHHIO IMpodeccuil u Tpyaa pa3InyHOro poja, yBaKE€HHE K
TpyAy W pe3yibTaTaM TpPYIOBOM NOEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIH BHIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCuOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHANBHOM cpefe;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0POBOT0 M OE30MacCHOT0 00pasa KHU3HH,
OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (H3HYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TIPAaBUII OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 3A0POBBIO U KU3HH JIIOJICH;

CHOCOOHOCTH HPUMEHATh 3HAHMS, IMOJIydaeMmble MPU H3YYEeHUHM XUMHHM, Ul pEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBIIIECHUS YPOBHS YKOJIOTMUECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHUsI PyKOBOJCTBOBATbCS UM B
IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM Y COLIMAJIbHOM IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeIMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE A1 (HOpPMHpPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 3THX MPEeAMETOB (POPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYISITUBHBIE), KOTOpbIE 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOH 1eATeTbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJbHbIE YUeOHbIE el CTBUS
Bba3oBble Jornyeckue geiicTBUA:

YMCHHS HUCIHOJIB30BATh HpI/IéMBI JIOTUYCCKOro MbBINUJICHUA TIpU OCBOCHHUU 3HAHUIM:
pacKkpeiBaTb  CMBICIT  XUMHYCCKUX MMOHATHH (BI)IJIeJ'ISITI) HUX  XapaKTCpHBIC IIPU3HAKH,
YCTaHAaBJIMBAaTh B3aUMOCBA3b C JPYTUMU HOHSITI/I?IMI/I), HCIIOJBb30BaTh IMOHATUA OJIA 00BICHEHUS
OTACIBbHBIX (I)aKTOB n HBHCHHﬁ, BBIGI/IpaTL OCHOBAHUSA U KPUTCPUH I KHaCCI/I(i)I/IKaLII/II/I
XUMHUYCCKHUX BC€HICCTB U XUMHUYCCKUX peaKuMﬁ, YCTaHAaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BbEKTaMU HU3YyUCHUS, CTPOUTD JIOTUICCKHUC PACCYKIACHUA (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC,
1o aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIOYUYCHUS,



YMEHHE MPUMEHSTh B MpPOIECCEe MO3HAHUS MOHATHUS (MPEAMETHbIE M METalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICIIbHbIE MPEJICTABICHUS — XUMUUYECKHUIM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydyeOHOo-
MO3HABATENIbHBIX 3a/lay, C Y4ETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYa€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B M3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCcKue AeiiCTBHSA.

YMCHHE HCIIOJB30BaTh ITOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUs, a
TaKXKC B Kady€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3blI II0 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX CYH(,Z[eHHfl;

MPUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €TI0
pe3ynbrar, GopMmynupoBaTh O0OOMIEHUS W BBIBOJABI IO pPe3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHHue BbIOMpPAaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIMIO PA3IUUYHBIX BUJIOB
1 GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATH MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh PA3IMIHbIE METOIBI M 3alIPOCHI MPH MOUCKE B 0TOOpE MH(OpMAINH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 3344
OMpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3THYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpPMY IpeCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipollecce Yy4eOHOH U HCCIIe0BaTEeNbCKOM
JEeSTeIbHOCTH UH(POPMALIUIO O BIMSHUU IPOMBILUIEHHOCTH, CETbCKOTO X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOIHON CPEBI.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBLIC y‘-leﬁl—ll)le JelcTBUA:

YMEHHs 3aJaBaTh BONPOCHI (B XojAe auanora W (WIH) AWCKYCCHM) IO CYIIECTBY
oOcyxmaemMoil TeMbl, (OPMYIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBITOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEICTABIIATH MMOTYYCHHBIE PE3YyIbTaThl MO3HABATEIBHOMN JESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 Pe3yIbTaTOB BBIMIOJHEHUS XHUMHYECKOTO
SKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSI Y9eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHOW H
UCCIIEIOBATEIILCKON JICATENBHOCTH TIPU PEIICHUH BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE y4&ra
0o0IIMX WHTEPECOB W COTJIAaCOBaHWS TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBEIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcAJIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSTENILHO ONPEIeISITh eI NeSTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATh M IPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSATEIBLHOCTh, BBHIOMpATh
HanOonee dS(QeKTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh MM KOPPEKTUPOBATh IPEJIOKEHHBIH aITOPUTM JCHCTBUI MpH
BBINIOJITHCHUH 3aJlaHMi C y4ETOM IIOJYYCHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEIL[ECTBAX U PEAKIUSIX, OLCHUBATh COOTBETCTBHE IOJYYCHHOTO pe3yJbTaTa 3asBJICHHOMN eI,
YMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/IjlaraeMbie B YCIOBUH 3aJIaHUH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOrO COJIEepKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHblE 3HAHUS, YMEHHs U CHOCOObI JeHCTBUM, crneuuduueckue amns
npeAMETHOM 00sacTh «XHUMUS», BHUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xonHmy oOyueHus B 8 kJjiacce npeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUUYECKHUI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas 0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHMM, MOJSIPHBIA O0BEM, OKCHUJ,
KHCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENbHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakuus, Ki1acCUpHUKAIMsg peaKklUui: peakMu COSAMHEHUS, PEaKLUUU pa3lokKeHUs, peakinu
3aMelIeHUs], peakIui 00MeHa, FK30- M IHIOTEPMUYECKUE PEaKIUH, TEIUIOBON 3 (deKT peakuuu,
PO aToMa, JIEKTPOHHBINA CJION aToMa, aTOMHasi OpOUTallb, pajnyc aToMa, XMMUYecKas CBs3b,
NoJIIpHasl ¥ HEMOJspHas KOBaJE€HTHas CBs3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs BellecTBa (POLEHTHAs! KOHIIEHTPAlKs) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSTH 3TU MOHSITUS TPU
OINMCAHUU BELIECTB U UX NPEBPALLEHUI;



UCTIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHUS (OpPMYN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMpPENEIEHHOMY Kiaccy
COCAMHEHUH 1o GopMyiaM, BUI XMMUYECKON CBSI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
[Tepuoaunueckoii cucreme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOraipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
9JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs moArpymnmna (A-rpynmna)» u «modboynas noarpynmna (b-
TpyIIa)», Majable 1 0OJbIINE TEePUO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOPBIE UMEIOTCS B TaOIHIIe
«lepuoguueckas cucrema xumuyeckux osnemeHToB [[. WM. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEPUCTHUKAMH CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn sijpa, odiiee
YHCIIO 3JIEKTPOHOB M PAaCHpPEIeIICHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB pPa3jIMUYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKUX MTPEBPALLICHUI B Pa3IMYHbBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYI0 MOJIEKYJIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEILIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIH;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTeMAaTH3alNI0, KIaCCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JJIS U3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKUX PEAKIHUI, €CTECTBEHHO-HAayYHbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUue, W3MEpeHHe, MOJICIUPOBAHUE, SKCIEPUMEHT (pealbHbld U
MBICJICHHBIN );

cJIeZIoBaTh MpaBWIaM MOJIb30BAHUS XUMHUECKOW MOCY/I0M U 1abopaTOpHBIM 00OpYJIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpalllEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IMOJYYEHHUIO M COOMpaHMIO ra3000pa3HBIX BEILIECTB
(Booposla M KHCIOpOJa), IMPUTOTOBICHUIO PAcCTBOPOB C ONpPENEIEHHONM MAacCOBOM jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHe).

K xoHuy oOyueHus B9 KJjacce npeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIIPOCTO€  BELIECTBO, CIOKHOE  BELIECTBO,  BAJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeaKIMs, XUMHYecKas CBS3b,
TETIOBON P PEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, PEAKIMd HOHHOrOo OOMEHa, KaTalu3arop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,



aM(pOTEpPHOCTh, XUMHUECKas CBA3b (KOBAJECHTHAs, HOHHAS, METaJUIM4YecKas), KpUCTAIINYecKast
peIIETKa, KOPpO3Us METAJUIOB, CIUIABBI, CKOPOCTb XHUMHYECKONW pEaKIHUH, MPENeIbHO
nornycrumas konuentpanus I1/1K Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATH 3TU NOHATHS IIPU
ONMCAHUU BELIECTB U UX NIPEBPALLECHUM;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY AJIsi COCTaBlIeHHS (DOpMyJ BEIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUM;

ONpPEACIATh BAJIEHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKMX DJIEMEHTOB B COCIMHEHUAX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiIacCy COEIMHEHUH IO
(bopmynaM, BUJ XUMUYECKON CBA3M (KOBaJECHTHAs, HOHHAsI, METAININUYECKasi) B HEOPIraHUYECKUX
COCAMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popMmyie, XxapakTep cpelnbl B BOJHBIX PacTBOPAx
HEOPraHUYECKUX COCAVHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTIO BELIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona /. WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
[IOHMMAaHME: OIMCBIBaTh U XapaKTepu30BaTh TabnuuHytro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moAarpynna (A-rpymma)» U «oOoyHas
noarpynna (b-rpynma)», manele u Oojbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOliee YUCIo 3JIEKTPOHOB M pacIpeesieHue ux
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DIIEMEHTOB
U UX COCIUHEHMM B IIPEJENax MalblX IEPUOJOB U IVIABHBIX IOATIPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Yy4YacTBYIOUIMX B pPEAaKIHUW BEUIECTB, IO TEIJIOBOMY 3(¢eKTy, 1o
U3MEHEHUIO CTETIeHEe OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME M CHENU(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILLECTB, IOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, HIEJIOUEH U COJIEH, TIOJIHbIE U
COKpaIEHHBIE YPABHEHMSI PEAKIMI MOHHOTO OOMEHa, YpaBHEHUS PEaKLMM, MOATBEPHKAAOIINX
CYILIECTBOBAHHE FEHETHUUECKOM CBS3M MEX/y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPECTBOM COCTaBJIECHHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 1Mo (opMyse COEeIMHEHMs, MacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEaKIUH;

coOuIr0/1aTh MpaBUIIA MOJB30BAaHMUSI XUMHUECKOW MOCYoi U 1a00paTOpHBIM 00OpYAOBaHUEM, a
TaK)Ke MpaBuiia 0OpallleHUs C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHMaKa ¥ yTIeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEPKIAIOIINE KAUECTBEHHBIM COCTAaB PA3JIMYHBIX  BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpHUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIUKat-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS ¥  MOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, cUCTEMaTU3alMI0, BBISIBJICHHE MPUUYUHHO-CIIEACTBEHHBIX CBSI3€H — JJISl U3y4eHUs
CBOMCTB BELIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHNe, MOJIEINPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).
TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC

Ne  HammenoBaHue pa3/enos KomnuecTBo uacoB DnekTpoHHbIe (IU(PPOBLIE)



/T Y T€M MPOrpaMMBbl Bcero Kontponbnsie [Ipaktnueckne oOpazoBaTesbHBIC PECYPCHI

paboThI paboThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
1.1 Xumusa — BakHast 5 2 bubmuoreka [JOK
001aCTh €CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUYECKOU
JIESATCIIbHOCTH YEJIOBEKA
1.2 BemecTBa U XUMHUYECKHE 15 1 bu6mmoreka [JOK
peakinuu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
2.1 Boznyx. Kucnopoa. 6 bubmuorexa [IOK
[Mousitre 06 okcuaax https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonstue o 8 1 bu6mmoreka [JOK
KHCJIOTaX M COJISX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsr. [lorsitme 5 1 1 bubnuorexa [JOK
00 OCHOBaHHSAX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACCBI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COCIMHEHU I
Htoro no pazneny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucreMa XuMu4ecKux 3jaemMeHnToB /1.
H. MenaeneeBa. CTpoeHne aToMoB. XuMH4YecKas CBsA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEaKIUMN

3.1 Ilepuoanyueckuii 3aKOH U 7 bu6mmoreka [JOK
[eproandeckas cucrema https://m.edsoo0.ru/7f41837c
XUMHYECKHUX DJIEMEHTOB
. . Menneneena.

Crpoenue atoma

3.2 XuMu4eckas CBs3b. 8 1 bubmuoreka [JOK
OKHUCITUTENIEHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE
peaximn

Htoro no pazneny 15 bubnnorexa [JOK

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

Pe3epBHOE Bpems 3 bubnunoreka [JOK

https://m.edsoo0.ru/7f41837c

OBUIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOTPAMME

9 KJIACC

Ne  HaummeHnoBaHue pa3nenos KomnuecTBo vacoB OnekTpoHHBbIE (LIUPPOBLIE)

n/n U TeM IPOTPaMMBI Beero Kourponbhbie [Ipakrudeckue 00Pa3soBaTEIbHBIC PECYPCHI

paboThI paboThI

Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKIuu

1.1 IToBTOpeHnue u 5 1 bubnuorexa [IOK
yriryOieHue 3HaHUH https://m.edsoo.ru/7f41a636

OCHOBHBIX pa3/eioB Kypca
8 Kimacca


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Neo  HammenoBanue paznenon KomnuectBo yacos

n/n Y TEM NIPOTPAMMBI
paboThI paboThI
1.2 OcHoBHEIE 4
3aKOHOMEPHOCTH
XAMHYECKHUX PeaKui
1.3 DnekrponuTudeckas 8 1 1
JIUCCOIAAIIHS.
XUMUYECKUE PEAKIIUU B
pacTBopax
Hroro no pazueny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
2.1 O6mias xapakTepucTUKa 4 1
XAUMHYECKHUX DJIEMEHTOB
VIIA-rpynnsl. ["anorensl
2.2 OOuras xapakTepucTUKa 6
XAMHYECKHUX DJIEMEHTOB
VIA-rpynmel. Cepa u e€
COEIMHEHHS
2.3 OOmias XxapakTepuCTUKA 7 1
XUMHYECKHUX DIIEMEHTOB
VA-rpynmnsl. A30T,
dbocdop 1 UX CoOeTMHCHUS
2.4 OOuras xapakTepucTUKa 8 1 2
XAMHYECKHUX DJIEMEHTOB
IVA-rpynnel. Yrnepoa u
KPEMHHI U UX
COeIMHEHHS
Hroro no pazneny 25
Pa3znen 3. MeTaiibl 1 HX COeAMHEHUA
3.1 OO6mwme cBoiicTBa 4
METAJIOB
3.2 Baxwueiimme MeTabl 1 16 1 2
X COE€IUHEHUS
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
4.1 BeniecTBa 1 MaTepuaibl B 3
JKM3HU YEJIOBEKA
Hroro 1o pasneny 3
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOIT'PAMME
IMOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC

Ne Tema ypoxka KonnuecTBo vacos

DnekTpoHHbIC (IU(PPOBLIE)

Bcero Kontponbnsie [Ipaktuueckue 00pa3oBaTeIbHBIC PECYPCHI

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

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

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

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Hara DnexTpoHHBIE HU(POBHIE


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

1/ Bcer Kontponbn IIpakTudeck u3ydeHH oOpasoBarenbHbIC

0| 0  ble paboTel  ue paboThl A pecypcsl

1 TIIpeamer xumuu. Ponp 1 bubmuoreka [JOK
XHUMHH B )KU3HU https://m.edsoo.ru/ff0d21
yesioBeka. Tema u Oc
BEIIIECTBA

2 Tlousarue o MmeTomax 1 bu6mmoreka [JOK
MO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d22

7e
3 IlpakTuyeckas pabora 1 bubmuorexka [JOK
Ne 1 «[IpaBuna paboThl https://m.edsoo.ru/ff0d23
B JIa0OPaTOpUH U dc
npuémbl 00paleHus ¢
71a00paTOPHBIM
000pyTI0BaHHUEM

4  YwucTeie BemecTBa U 1 bu6mmoreka [IOK
cmecu. CriocoOsl https://m.edsoo.ru/ff0d26
pas3aeneHus cmecen ca

5 [Ilpaktmueckas pabora 1 bubnuorexa [JOK

Ne 2 «Paznenenue https://m.edsoo.ru/ff0d28
cMmecell (Ha mpumepe c8

OYHUCTKH ITOBapEHHOMN

COJIN)»

6 ATOMBI B MOJIEKYJIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a
6c

7 XuMHYECKHE 1 bu6mmoreka [IOK

AJIEMEHTHI. 3HAKH https://m.edsoo.ru/ff0d2b
(cuMBOJTBI) e8
XUMHYECKHUX
DJIEMEHTOB
8 TIIpocTsie U CIIOKHBIE 1 bubnuotexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a
6c
9 AromHo- 1 bubnnorexa [JOK
MOJIEKYIISIPHOE yYCHUE https://m.edsoo.ru/ff0d2d
50

10 3akoH MOCTOSHCTBA 1 bubnuoteka [JOK
COCTaBa BEIICCTB. https://m.edsoo.ru/ff0d2e
Xumunueckas popMmyia. ae
BanentHocTs aTOMOB
XUMHUYECKHIX
DIIEMEHTOB

11 OtHocuTenbHast 1 bu6nmoreka [JOK
aTOMHasl Macca. https://m.edsoo.ru/ff0d32
OtHOCuTENbHAS 3c

MOJICKYJIIpHasd Macca

12 MaccoBas gois 1 bu6mmoreka [JOK
XUMHUYECKOTO AJIEMEHTa https://m.edsoo.ru/ff0d35


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Ne
o/

Tema ypoka KonnuectBo wacoB Hara

Bcer Kontponpn Ilpaktmueck H3YyICHH
0  bIc paboThl  HE pabOTHI a

B COCOAMHCHUN

13 KosmuecTBo BemiecTa.
Mons. Monsipuas

macca

14 ®usuueckue u
XUMUYECKHE SIBIICHUS.

XuMUUecKas peakuus

15 IlpusHaku u ycioBus
IPOTEKaHUs

XUMHYECKHUX PEaKUi

16 3akon coxpaHeHHS
MacChl BEIICCTB.
XUMHUYECKHUe
ypaBHEHUS

17 Breraucnenus
KOJINYECTBA, MACChI
BEILIECTBA 110
YPaBHCHUSIM

XUMHNYCCKUX peaKquI

18 Kiaccudukamms
XAMHYECKHUX PEaKUi
(coemuHeHwsl,
pa3IoXKeHus,

3aMeIleHHsI, 0OMEHA)

19 M. B. JlomoHOCOB —
Y4EHBIN-
DHIIUKJIOIIEIHCT.
0O0001eHne 1
CHCTEMAaTHU3aIIH

3HAHUH

20 KontponbHas paboTa
Nel mo Teme
«BemmecTBa u

XUMHYCCKUC PCAKITUN

21 Bo3nyx — cMech
ra3zoB. CocTaB Bo3qyxa.
Kucnopon — snemeHt
1 TIPOCTOE BEILECTBO.

O30H

22 dusnyeckue u
XUMHYECKHE CBOICTBA
KHCTIopo/ia (peakuuu
OKHUCIIEHUS, TOPEHHE).

[Tousitue 00 OKCHnaax

23 CnocoObl mosry4eHus
KUCIIOpO/a B

DNeKTpOHHBIE IU(PPOBHIC
o0Opa3oBaTenbHbIC

pecypchl
Oc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d52
30

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37
fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3a
16

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3b
88

bubmuoreka [JOK
https://m.edsoo.ru/ff0d57
08

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f
34

bubnmuoreka [JOK
https://m.edsoo.ru/ff0d40
c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d42
90

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d44
8e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d46
14

bubmuoreka [JOK
https://m.edsoo.ru/ff0d49


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

Tema ypoka KonnuectBo wacoB Hara

n/ Bcer Kontponpn Ilpaktmueck H3YyICHH

0  ble paboTel  ue paboThI a

naboparopuu u
IPOMBIIIJICHHOCTH.
[Ipumenenue
KHCJIOpOAa

24 TemnmoBoii 3 hekT
XUMHYECKON PEAKIIUH,
MIOHSTHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, FK30- U
SHAOTEPMUYECKUX

p€aKknusax

25 Tomnueo (He]TH, yroib
U METaH). 3arpsA3HeHue
BO3/yXa, CIIOCOOBI €ro

MpEeA0TBPALCHUS

26 Tlpaktudeckas pabora
Ne 3 o Teme
«Ilonyuenue u
cobupaHue KUCIopoaa,

M3yYEHHUE €r0 CBOMCTB»

27 Boaopoj — 3IIeMEeHT U
MPOCTOE BEIIECTBO.
Haxoxnaenue B
npupojae

dusznueckue u
XUMHYSCKHE CBOMCTBA
BOJIOPOJA.
[Ipumenenne Boopoaa

28

29

TloHnsaTue o0 KuCIOTaAX U
COJIAX

30 CrrocoOb! moyueHust
BOJIOPO/Ia B
naboparopuu

31 Ilpaktudeckas paboTa
Ne 4 o Teme
«ITonmyuenue u
cobupaHue BO10po/a,

W3Y4YEHUE €TI0 CBOMCTBY»

32 MomnsipHbIi 00BEM

ra3oB. 3aKOH ABOrajipo

33 Brruncienns 00b€Ma,
KOJINUECTBA BEILIECTBA
rasa Io ero

HU3BCCTHOMY

DNeKTpOHHBIE IU(PPOBHIC
o0Opa3oBaTenbHbIC

pecypcbl
7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d47
90

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c
4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4a
e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d
do

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50
d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d54
2e

but6mmorekxa [IOK

https://m.edsoo.ru/ff0d55
a0


https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

No Tema ypoka
1/

KOJINYECTBY BEIIECTBA
WM 00BEMY

34 Brruncienus o06EMOB
ra3oB 10 yPaBHEHUIO
pEeaKIMy Ha OCHOBE
3aKOHa 00BEMHBIX
OTHOILIEHUH ra30B

35 dusnyeckue u
XUMHUYECKUE CBOUCTBA
BOJIBI

36 CocraB OCHOBaHHUIA.
IToustue 00
UHMKATOpaXx

37 Bopa kak
pacTBOPHUTEIb.
Hacruimennslie u
HEHAaCBIIICHHBIC
pactBopbl. MaccoBas
JIOJISI BEIISCTBA B
pacTBope

38 IlpakTuyeckas padbora
Ne 5 o reme
«[IpuroroBienue
pacTBOpPOB C
onpeaciIEHHON
MacCOBOM J0JIen
PacTBOPEHHOIO
BEII[ECTBAY

39 KonrtpomnbHas padora
No2 o Teme
«Kucnopoa. Bogopon.
Bona»

40 Oxcupbl: COCTaB,
KJIacCU(pUKanus,
HOMEHKJIaTypa

41 TlonydeHue u
XUMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX
OKCHJIOB

42 OcHOBaHUSA: COCTaB,
KJ1acCUpUKanus,
HOMEHKJIaTypa

43 TlomydeHue u

XUMHUYECKUE CBOWCTBA
OCHOBaHUH

Bcer Kontponpn Ilpaktmueck H3YyICHH

0

KonnuecTtBO yacoB

bIe PabOTHI

ue paboThl

Hata DOnextpoHHBIC IU(PPOBHIE

s

o0Opa3oBaTenbHbIC
pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d57
08

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d58
7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59
e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5h
40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5e
ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d63
42

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0d66
de

bu6mmoreka [JOK

https://m.edsoo0.ru/ff0d66
de

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d67
Ca

bu6nmoreka [JOK
https://m.edsoo0.ru/ff0d67
Ca


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Ne
o/

1|
44

45

46

47

48

49

50

51

52

53

54

Tema ypoka

KucnoTsl: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

[Tonmyuenue u
XUMHYECKHE CBONCTBA
KHUCJIOT

Conu (cpenuue):
HOMEHKJIATYypa,
CIOCOOBI IIOJTyYEHUS,
XUMHYECKHE CBOWCTBA

[IpakTuueckas pabota
Ne 6. Pemienue
AKCTICPUMECHTATBHBIX
3aJ1a4 110 TeME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COEIUHEHUI)

I'eneTnueckas cBA3b
MEXK]ly KJIaccaMu
HEOPraHUYECKUX
COCIMHEHUH

O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

KonTponabnas pabora
Ne3 mo Teme
"OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
coequHeHui"

ITepBbie mONBITKH
KJaccupUKauu
XUMHYECKHUX
37eMeHTOB. [loHsATHE O
rpynmnax CXOHBIX
3JIEMEHTOB

Ileproauueckuii 3aK0H
u [lepuonnueckas
CHUCTEMAa XUMHUYECKUX
anemenToB /l. U.
Menpeneena

[lepuoael, rpynmsl,
MOJATPYIIIbI

CrtpoeHune aTOMOB.
CocraB aTOMHBIX s1I€p.
H3o0Tonbl

Bcer Kontponpn Ilpaktmueck H3YyICHH

0
1

KonnuecTtBO yacoB

bIe PabOTHI

ue paboThl

Hata DOnextpoHHBIC IU(PPOBHIE

s

o0Opa3oBaTenbHbIC
pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfe
e2

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfe
e2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9
474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9
b7c

bubmuorexka [JOK
https://m.edsoo.ru/00ad9
as0

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
ch2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9f
fa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada
52¢c

bu6nmoreka [JOK
https://m.edsoo.ru/00ada
52c

bu6nmoreka [JOK
https://m.edsoo.ru/00ada
342


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

No Tema ypoka
1/
n

55 Crpoenue
3JICKTPOHHBIX
000JI04€K aTOMOB
3JIEMEHTOB
Ileproanueckon
cuctemsl /1. W.
Menpeneena

56 XapakTepuctuka

XUMHUYECKOI'O 3JICMCHTA

10 €0 IIOJIOKCHUIO B
ITepuoanueckoit
cucreme /1. W.
MenneneeBa

57 3nauenue
[Iepnoanueckoro
3aKOHA JIJIs1 Pa3BUTHUS
HayKU U IPaKTUKH. [].
. MeuneneeB —
Y4€HBIN, NeAaror u
rpak aHuH

58 DnekTpooTpuLaTeIbHO
CTh aTOMOB
XUMHYECKHUX
AIIEMEHTOB/
Bcepoccuiickas
poBepoyHas paborta

59 HonHas xuMuueckas
CBA3b

60 KoanentHas nosisipHas

XUMHUYCCKas CBA3b

61 KosanenrtHas
HETIOoJIsSIpHAsT
XUMHYECKAST CBA3b

62 CrereHb OKUCIEHUS

63 OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE
peakiuu

64 Oxucnurenu u
BOCCTaHOBUTEIHU

65 KontponbHas paboTa
Ne4 o treme

Bcer Kontponpn Ilpaktmueck H3YyICHH

0
1

KonnuecTtBO yacoB

bIe PabOTHI

ue paboThl

Hata DOnextpoHHBIC IU(PPOBHIE

s

o0Opa3oBaTenbHbIC
pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/00ada
6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada
824

bubmuoreka [JOK
https://m.edsoo.ru/00ada
96e

bubmuorexa [JOK
https://m.edsoo.ru/00ada
ab8

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
c34

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
ab8

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
abh9

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
e28

but6mmorexa [IOK
https://m.edsoo.ru/00adb
076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb
076

bu6mmoreka [{OK
https://m.edsoo.ru/00adb


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

No Tema ypoka KonnuectBo wacoB Hata DOnextpoHHBIC IU(PPOBHIE
n/ Bcer Konrtponbn [Ipaktnyeck H3YdCHH obpasoBarelbHbIC
1 0  bIc paboThl  HE pabOTHI 1 pecypeel
«Ctpoenue aToma. 486
XUMHUYECKas CBSI3b)

66 PesepBHBIil ypOK. 1 bubmuoreka [JOK
O600611enne u https://m.edsoo.ru/00adb
CHUCTEMaTH3aIus 33c
3HAaHUM

67 PesepBHBI ypoK. 1 bubnmoreka [JOK
O6o006mIcHE U https://m.edsoo.ru/00ad9
cUCcTeMaTH3aIus ch2
3HAHUU

68 PesepBHBIil ypOK. 1 bubnuoreka [JOK
O06o01ieHue 1 https://m.edsoo.ru/ff0d61
cUcTeMaTH3aIHs c6
3HAHUM

OBIEE KOJIMYECTBO 68 4 4

YACOBIIO

[TPOI'PAMME

9 KUIACC

Ne Tema ypoxka KommuecTBo 4acos Jara  DOnexkTpoHHBIE HUPPOBbIE

n/ Bcer Kontponphubr [Ipaktnyecku H3Y1CHH obpa3oBareNbHbIC

11 0 ¢ paboThI ¢ paboThI 1 peCypebl

1 Tlepuognueckuii 1 bu6nuoreka [IOK
3aKOH. https://m.edsoo.ru/00adb5
[lepuonnueckas %e
cucrtema
XUMHYECKHX
snemenTos /JI. W.

Menpeneena

2 3aKOHOMEpPHOCTH B 1 bubmuorexa [JOK
W3MEHEHUHU CBOWCTB https://m.edsoo.ru/00adb6
XUMHYECKHX b6
AIIEMEHTOB MEPBbIX
TPEX NEPUOI0B

3 Krnaccudukanus u 1 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7
HEOPraHUYECKUX e2
BEIIIECTB

4  Bugsl XUMHAYECKOH 1 bu6nuoreka [IOK
CBSI3M U THITBI https://m.edsoo.ru/00adba
KPUCTAITUIECKIX c6
peleéToK

5 KouTtponbHas 1 1

pabota Nel o teme
«IIoBTOpEeHue n

yri1yOneHre 3HaHu|
OCHOBHBIX Pa3/IeJIOB


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

No Tema ypoka
1/
n

Kypca 8 kiiaccay

6 Kiaccuduxanus
XUMHYECKHUX
peakuui 1o
pa3IMYHbIM
pU3HaAKaM

7 Ilousarue o
CKOPOCTH
XUMHUYECKOH
peakuuu. [lonstue
0 TOMOT'€HHBIX U
TreTEPOreHHBIX
peaKIusax

8 [Ilousitue o
XHUMHUYECKOM
PaBHOBECHH.
DaxkTopsl,
BIIMSIIONIHE Ha
CKOPOCTH
XUMHYECKOH
pEeaKIK U
ITOJIOKCHUE
XHUMHUYECKOTO
paBHOBeECHS

9 OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaxiuu

10 Teopus
JNIEKTPOIUTUIECKON
JIMCCOIIMAIIHH.
CunbHble U cradble
NEKTPOITUTHI

11 Honnsle ypaBHEHUS
peaxkuuii

12 Xumunueckue
CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeJICTaBICHUA 00
AIIEKTPOJIUTHYECKON
JHUCCOIUAIIN

13 Xumuueckue
CBOMCTBA COJIeii B
CBETe
npeJICTaBIeHUH 00
AIIEKTPOIUTUIECKON
JIACCOLIMAIIAN

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH

(o)

KomnuectBo yacos

€ paboThI

€ paboThI

Jara

s

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/00adbc
b0

bu6nuoreka [IOK
https://m.edsoo.ru/00adbe
9a

bubmnoreka IIOK
https://m.edsoo.ru/00adc2
8c

bubnnoreka IIOK
https://m.edsoo.ru/00adca
de

bubmmoteka [IOK
https://m.edsoo.ru/00adcd
68

bubmmoteka [IOK
https://m.edsoo.ru/00add4
48

bubmmoteka [IOK
https://m.edsoo.ru/00add5
ds

bu6nuoreka [IOK
https://m.edsoo.ru/00add8
b2


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

Ne
/
it

14

15

16

17

18

19

20

21

22

23

Tema ypoka

ITousiTue o
TUJIPOJIU3E COJEH

O060061EHNE U
CUCTEMATHU3ALIUS
3HAHUH

IIpakTrueckas
pabora Ne 1.
«Pemenune
3KCHEPUMEHTAIIbHBI
X 3a/1a9»

Kontponbnas
pabota Ne2 o teme
«OIIEKTPOIUTUYECK
ast AMCCOINAIIHSL.
XuMHYeCcKue
peaxkuu B
pacTBopax»

O0mas
XapaKTepPUCTHKA
rajIor¢HOB.
XUMHYECKHE
CBOMCTBA Ha
MpUMepe XJopa
XJI0pOBOAOPO/I.
ConsiHast KUCIIOTA,
XUMHYECKHE
CBOMCTBA,
MOJIy4eHHE,
MIPUMEHEHUE

IIpakTrueckas
pabota Ne 2 o Teme
«ITonyuenne
COJISTHOM KHMCJIOTBHI,
u3ydeHue eé
CBOWCTB»

Brraucnenus 1o
ypaBHEHUSAM
XUMHYECKHUX
peaKkuui, eciu OauH
U3 peareHTOB JIaH B
H30BITKE

Oo0mas
XapaKkTEepUCTUKA
351eMeHTOB VIA-
TPYIIIIbI

AmoTponHsie

KoanuectBo yacoB Jara

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH
0 e paboTbI e paboTbI A

1

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/00add9
d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd
12

bu6nuoreka [IOK
https://m.edsoo.ru/00addbf
a

bubnnoreka IIOK
https://m.edsoo.ru/00adde
cO

bubnnoreka IIOK
https://m.edsoo.ru/00addfe
2

bubmuorexa [JOK
https://m.edsoo.ru/00adel
04

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ade4
88

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

bu6nuoreka [IOK


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Ne
/
it

24

25

26

27

28

29

Tema ypoka

Mo HUKAITIT
cepsl. Haxoxnenue
cepsl U €€
COCIMHEHUN B
pUpPOJIE.
Xumudeckue
CBOMCTBA CEphI

CepoBogopo,
CTpOEHHUE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

Oxcuppl cepsbl.
CepHas kucnora,
¢duznueckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHHE

XUMHYECKHE
pEaKUnH, JISKAIINE
B OCHOBE
MIPOMBIIIEHHOTO
croco6a Moxy4eHus
CEpPHOM KHUCJIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpeasl
CO€IUHEHUSIMU
cephl

Brraucnenne
MacCOBOH JI0JIU
BBIXOJa POJIYKTA
peaxkuuu

Oo6mas
XapaKTepUCTHKA
371eMEHTOB VA-
rpymnmsl. A30T,
pacrpocTpaHEHHE B
pUpoJe,
duznueckue u
XUMHUYECKHE
CBOMCTBA

AMMuak, ero
buznueckue u
XUMHYECKUE
CBOMCTBA,

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH

(o)

KomnuectBo yacos

€ paboThI

€ paboThI

Jara

s

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

https://m.edsoo.ru/00ade6
4a

Bbubnuoreka [IOK
https://m.edsoo.ru/00ade8
02

bubnnoreka IIOK
https://m.edsoo.ru/00adea
28

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

bubmmoreka [IOK
https://m.edsoo.ru/00adec
8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeea
6

bubmmorexa [JOK
https://m.edsoo.ru/00adf00
4


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

Ne
/
it

Tema ypoka KomnuectBo yacoB Hara

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH
0 e paboTbI e paboTbI A

MOJIy4eHUE U
pUMEHEHHE

30 IIpakTuueckas
pabora Ne 3 o Teme
«ITonyuenue
aMMuaKa, u3y4deHue

€r0 CBOMCTBY»

31 AsoTHas KUCJIOTa, 1
e€ pusnyeckue u
XUMHYECKHE

CBOMCTBA

32 Hcnonbs3oBaHue
HUTPATOB M COJICH
aMMOHHUS B
Ka4yecTBe
MUHEPATbHBIX
ynoOpeHuil.
XUMHYIECKOe
3arps3HCHHE
OKpY>Karoleu
Cpeibl
COEIMHEHUSAMU
asora

33 doctop. Oxenp

docdopa (V) u
dochopnas
KHCIIOTA,
dusnyeckue u
XHUMHYECKHUE
CBOICTBA,
MOJTy4YeHHE

34 Vcnonmp3oBaHue
docdaros B
Ka4yecTBe
MHUHEpaJIbHBIX
yI0OpeHMil.
3arpsizHeHuE
IIPUPOHON Cpebl
docharamu

35 VYruepon,
pacrnpocTpaHeHHE B
IpUpOJE,
buznueckue u
XUMHYECKHE

CBOWCTBA

36 Oxcumsl yriaepoa,

uXx (puznYecKue u

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/00adf18
0

bu6nmoreka [IOK
https://m.edsoo.ru/00adf30
6

bubnnoreka IIOK
https://m.edsoo.ru/00adf51
8

bubmuorexa [JOK
https://m.edsoo.ru/00adf68
a

bubmmoteka [IOK
https://m.edsoo.ru/00adfc2
0

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9
C

but6mmoreka [IOK
https://m.edsoo.ru/00adfeb


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

Ne
/

I

37

38

39

40

41

42

43

Tema ypoka

XUMHYECKHE
CBOMCTBA.
DKOIOTrHYECKHUE
po0JIEMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepojaa
(V)

YronbHas KUCI0Ta
u e€ coau

IIpakTrueckas
paborta Ne 4 o Teme
"TTonryuenue
YIJIEKUCIIOTO Trasa.
KauecTBeHnas
peaxius Ha
KapOoHaT-roH"

IlepBoHavanbHbIE
MOHSTHS 00
OpTraHUYECKUX
BEIIeCTBaX KaK O
COCTMHEHUSIX
yriaepojaa
Kpewmnuii u ero
COCTMHEHUS

IIpaxTHueckas
pabota Ne 5.
Pemenue
AKCIEPUMEHTAIBHBI
X 3a/a4 [0 TeMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

Kontponbnas
pabota Ne3 1o Teme
«Baxnenmmue
HEMETAIIJIBI U UX
COETMHEHUS»

OOmias
XapaKTEPUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METaJLJIOB.
Mertamnmnueckas
CBS3b U
MeTaJmdecKas

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH

(o)

KomnuectBo yacos

€ paboThI

€ paboThI

Jara

s

DIIeKTpOHHBIE TTUPPOBBIC

o0Opa3oBaTenbHbIC
pecypcsl
€
Bbubnuoreka [IOK

https://m.edsoo.ru/00ae00
6c

bu6nuoreka [IOK
https://m.edsoo.ru/00ae02
7e

bubnnoreka IIOK
https://m.edsoo.ru/00ae05
4e

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

bubmmorexa [JOK
https://m.edsoo.ru/00aeObf
2

bubmmoteka [IOK
https://m.edsoo.ru/00ae0e
18

but6mmoreka [IOK
https://m.edso0.ru/00ae10
3e


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

Ne
/
it

Tema ypoka KomnuectBo yacoB Hara

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH
0 e paboTbI e paboTbI A

KpHUCTaJUINYECKas
pemeéTka.
dusnyeckue
CBOMCTBa METAJIOB

44 Xumuueckue
CBOMCTBA METAJLJIOB.
DIJIEKTPOXUMHUYECKHU
U psii HANIPSKEHUH

MCETAIJIOB

45 OOmume crnocoObl
MOJTYYSHUS
MeTaiuioB. CIIaBhI.
Breraucnenus mo
YpaBHEHUSM
XUMHYECKHAX
peaKIvii, €ClIi OJIUH
U3 pEarcHTOB

COACPIKUT IMMPUMECHU

46 Tlousrue o

KOPPO3HHU METAJIOB

47 IlenodvHbie

MCTaJJIbI

48 Oxcuasl u
THJIPOKCHUJIBI HATPUS

H KaJIusa

49 IllemoyHO3EeMEIbHBI
€ MeTaJlJIbl —

KaJbIIUA U MarHui

50 Baxueiimme
COEUHEHUS

KaJIbI[HS

51 O000menue u
CUCTCMaTHu3alusa

3HAHUH

52 JKécTtkocTh BOALI U
CHoco0EbI €€

YCTpaHEHUS

53 IIpakTuueckas
pabota Ne 6 o Teme
"XXécTtkocTh BOABI
METO/bI €€

ycTpaHeHus"

54 AnmroMuHMM

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/00aell
56

bu6nmoreka [IOK
https://m.edsoo.ru/00aell
56

bubnuorexa [JOK
https://m.edsoo.ru/00ael2
78

bubmuorexa [JOK
https://m.edsoo.ru/00ael4
b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae14
b2

bu6nuoreka [IOK
https://m.edsoo.ru/00ael5
e8

bu6nuoreka [IOK

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

bubmmorexa [JOK
https://m.edsoo.ru/00ae18
86

bubmuorexa [JOK
https://m.edsoo.ru/00aelae
8

bu6nuoreka [IOK
https://m.edsoo.ru/00aelc


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

Ne
/
it

55

56

S7

58

59

60

61

62

63

64

Tema ypoka

AmdorepHbie
CBOMCTBa OKCH/IA U
THJIPOKCUIA

Kemneso

Oxcupl,
THJIPOKCHUIBI M COJTU
xkenesa (1) u
xkenesa (I11)

O06o0061IEHNE U
CUCTEMATH3ALUS
3HAaHUHU

[IpakTuueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBI
X 3aJ1a4 10 TeMe
«Baxnenmue
METaJUIbl U UX
COCIMHECHUS

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peaxiuii, ecim 0AMH
W3 peareHTOB JIaH B
HU30BITKE WIIH
COJICPKUT TIPUMECH.
Breraucnenus
MacCOBOM JOIU
BBIXO0/1a ITPOJIYKTa
peakiuu
0O0001eHne 1

cUCTeMaTHu3aIus
3HAHUH

Kontponbnas
pabota Ne4 o teme
«Baxnenmmue
METaJIIBl U UX
COETUHEHUS
BemecTBa u
MaTepuasl B
MTOBCEJHEBHOM
JKU3HU YEJI0BEKa

XHUMHYECKOE

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH

(o)

KomnuectBo yacos

€ paboThI

€ paboThI

Jara

s

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl
64

bu6nuoreka [IOK
https://m.edsoo.ru/00aelc
64

bu6nuoreka [IOK
https://m.edsoo.ru/00aeld
86

Bbubnuoreka [IOK
https://m.edsoo.ru/00ae35
e6

bubnuorexa [JOK
https://m.edsoo.ru/00ae3d
e8

bubnnoreka IIOK
https://m.edsoo.ru/00ael7
50

but6mmorekxa [IOK
https://m.edso0.ru/00ae3f5
0

bu6nuoreka [IOK


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

No Tema ypoka
1/
n

3arpsi3HeHUE
OKpYKaroleun
CpensI

65 Ponb xumuu B
pelieHun
IKOJIOTHYECKUX
npo0emM

66 PesepBHBII ypOK.

O060061EeHNE U
CUCTEMATHU3ALIUS
3HAHUH

67 PesepBHBIN ypOK.

O06o0061IEHNE U
CUCTEMATH3ALUS
3HAHUU

68 PesepBHBII ypOK.

O0o061IeHNE U
CHCTEMaTH3aIHs
3HAHUMN
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOI'PAMME

Bcer Kontpombhbl [Ipaktnyeckn H3Y1CHH

(o)

68

KomnuectBo yacos

€ paboThI

€ paboThI

Jara

s

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl

https://m.edso0.ru/00ae42
70

bu6nuoreka [IOK
https://m.edsoo.ru/00ae42
70

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0d
Oa

bubnnoreka IIOK
https://m.edsoo.ru/00adb3
3c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9c
b2

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Paboyas nporpamma no yyebHoMy npeameTy « Xumusa» (6a3oBbin ypoBeHb) ANs

obyvatowwmxca 8—9 knaccos.
. [pakTnko-opneHTMpoBaHHbIE 3a4aHNSA NO XM Anst 8—9 Knaccos.
C6opHMK 3agay 1 ynpaxxHeHu no xummnmn gna 8—9 knaccos.
. dnpaktnyeckne matepmanbsl 0o xumum gna 8-9 knaccos.
3aga4yHuk no xumum ana 8-9 knaccos.
Bcepoccuinckas nposBepoyHas paboTta no xumum ans 8-9 knaccos.
JKcnpecc-guarHocTnka no xumMmmmn ana 8-9 knaccos knacca.
Mocobue ansa yuntensa no xummm gns 8-9 knaccos.
Pabouas TeTpaagb no xummm ons 8-9 knaccos.
0. Manbi XuMnyecknin TpeHaxep ans 8—9 knaccos.

POONDUAWN

school587.spb.ru


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
http://www.school587.spb.ru/rp/ooo/him8.pdf
http://www.school587.spb.ru/rp/ooo/him8.pdf

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

8-9 knacc

Xumus. 8 kn.: KOHTponbHbIe U NpoBepoYyHble paboThl K yuebHuky O. C.
MabpuensaHa «Xumus. 8» / O. C. MabpuensH, IN. H. bepeskuH, A. A.
YwakoBa u ap. - M.: dpoda, 2007.

Xumnsi. 9 kn.: KOHTporsbHbIE U NPOBEPOYHbIE paboThl K y4ebHuky O. C.
MabpuensaHa «Xumusa. 9» / O. C. NabpuensH, M. H. bepeskuH, A. A.
YwakoBa u gp. - M.: poda, 2010.

MabpuensH O. C., BockobonHukosa H. I1., Awykosa A. B. HactonsHas
KHUra yumtens. Xummua. 8 kn.: Metogumyeckoe nocobue. - M.: [lpoda,
2011.

MabpuensH O. C., OctpoymoB W. I'. HacTonbHas kHura yumtens. Xmmus.
9 kn.: MeToguyeckoe nocobue. - M.: [ipoda, 2007.

MabpuensH O. C., AwykoBa A. B. Pabo4as TeTpagp. 8 kn. K yue6Huky O.
C. lNabpuengHa «Xumwus. 8.» - M.: [lpoda, 2008.

Mabpuensx O. C., AwykoBa A. B. Pabo4as TeTpagps. 9 kn. K yue6Huky O.
C. MabpuensHa «Xumus. 9». — M.: [ipocba, 2008.

MabpuensH O. C., Awykosa A. B. TeTpagb Ana nabopaTopHbIX OMNbITOB U
npakTndecknx pabot. 8 kn. K yuebHuky O. C. MNabpuensHa «Xumus. 8
knaccy». M.: [ipocpa, 2008.

MabpuensH O. C.. Awykoea A. B. TeTpagb Ansa nadbopaTopHLIX OMNbITOB U
npakTndecknx pabot. 9 kn. K yuebHuky O. C. MNabpuensHa «Xumus. 9
knaccy». M.: podpa, 2008.

MabpuensH, O. C. MeTogu4yeckoe nocobue K y4ebHuky O. C.
MabpuensaHa «Xumusa». 8 knacc / O. C. NabpuensH. — M. : dpoda,
2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/

abpuensH, O. C. MeTognyeckoe nocobue kK yuebHuky O. C.
MabpuensaHa «Xumua». 9 knacc / O. C. NabpuensH. — M. : dpoda,
2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-
posobie-gabrielyan/

MabpuensH, O. C. MeToanyeckoe nocobme Xumuns 8-9 knacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

abpuensH, O. C. Xumusa 8-11 knacc. MeToanyeckne pekoMmeHgaumm un
pabo4yas nporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

MabpuensH, O. C. JononHutenbHas rrnaea K y4ebHuky «Xnmunsa 9 knaccy

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/




MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET uurepHet-pecypcbl

Xumma

http://school-collection.edu.ru/ - EanHas konnekumsa umdposbix 06pasosaTesibHbIX Pecypcos

http://him.1september.ru/ - anexkrpoHHana sBepcusa rasetbl "Xumua" npunoskeHune K "1 ceHTabpa"

http://pedsovet.org/ - MeacoseT.org. *MBoe NpocTpaHCTBO 06pa3oBaHMA. MHTEpHET-pecypc coaepKuT

TEOPETUYHECKNE U NPAKTUYECKMNE MATEPUAbI ANA NpOBEAEHNA YPOKOB, BHEK/TACCHbIX MepOI'IpMFITMﬁ

http://www.uroki.net/ - UROKI.NET. Ha ctpaHuuax 3Toro canta Bbl HanaeTe noypoyHoe u TemaTnyeckoe

NAaHUpPOBaHME, OTKPbITbIE YPOKU, CLLEHaPUM LLKONbHbIX NPa3aHUKOB KAacCHble Yacbl, MeToanyeckmne
pa3paboTKK, KOHCMNEKTbI YPOKOB, 1ab0PaTOPHbIe, KOHTPO/IbHbIE PAabOTbl U MHOXKECTBO APYrmX
maTepuanos

http://festival.1september.ru/subjects/4/ - dectusanb negarornyeckux naen "OTKpPbITbIN YPOK'".

Pa3paboTkn ypoKoB No xummm

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe obbeanHeHNe MEeTOANCTOB — 3TO CalT,

npeaHasHayeHHbI N8 METOANYECKOM NOALEPHKKM yuuTenen-npegMeTHMKOB. B Hem pasmellatoTcs
pas/iMyHble MmaTepuasbl MO XMMWUU: METOAMYECKME Pa3paboTKM YPOKOB, NabopaTopHble paboTbl, TECTbI U
KOHTPO/IbHble pPaboTbl, 0IMMNMAAbI, BUAEOONbITbI, XMMUYECKME 3343a4U, UHTEPHET-YYEBHMKM NO XMMUK
M MHOroe gpyroe

http://schools.perm.ru/ - MepmcKuii ropoacKo WKObHbIN nopTan. Meaaroru Ha nopTane CMOryT HaluTH

pa3paboTKM YPOKOB M pa3INyHbIX MEPOMNPUATUIA, @ TaK XKe nocsiegHue HoBOCTM B chepe 06pa3oBaHus
Mepmckoro Kpas


http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/

http://www.alhimik.ru/ - AMXUMMUK. DNeKTPOHHbIN }KypHan Ana npenogasatesnei, WKONAbHUKOB U

CTYAEHTOB, M3YYaloWMX XMMUIO. BKloYaeT meToamnyeckne pekomeHgauum ans yyntenem Xummm,
CNpPaBOYHUKMK, BMorpadum BEANKNX XMMUKOB, pasgenbl "Becenas xumma", "Xumma Ha Kaxabln geHb" 1

MHOTO APYroi MHTEPECHOM U Noae3HoM MHGopMaLmm

http://www.chemistry.narod.ru/ - Mup xumnn. CoaepKUT XMMUYECKMUE CNPAaBOYHUKM, UCTOPUIO

CO34aHUA M Pa3BUTMA NEPUOANYECKON CUCTEMbI 31€MEHTOB (ccbinika "Myselr"), onncaHne XMMUYECKMX
OMbITOB C Pa3/IMYHbIMM 31EMEHTaMU, CBEAEHUNSA U3 OCHOBHbIX 061acTei XuMmnn (orpaHundeckas,
arpoxXMmms, reoXmmmsa, SKOXMMMA, aHaNUTUYECKaa XMMNA, GOTOXMMMSA, TEPMOXUMUA, HedTexnmumsa),
pa3fen XMMUYEeCKMX HOBOCTEN, CCbIJIKM Ha MoJIe3Hble pecypcbl MHTepHeTa U T.4.

http://hemi.wallst.ru/ - Xumua. O6pasoBaTenbHbIi CAUT A1 LWKONbHUKOB U CTYAEHTOB. DNEKTPOHHbIN

YYEOHUK MO XMMUWN AN CPEAHEN LLKO/bl, MPUTOAHbIA A5 UCMOJ/Ib30BaHUA KaK B 0ObIYHbIX, TaK U B
CNeunanmn3npoBaHHbIX Kaccax, a TakKe A8 NOBTOPEHUA maTepuana B BbIMyCKHOM KJlacce U ans
NnoAroToBKM K 3K3ameHaM. Ha caitTe onyb6anKoBaH psag NpunoxKeHuin: Tabavua MeHaeneesa, Tabnauua
3/1IeKTPOOTPULLATENIBHOCTEN 3/IEMEHTOB, 3N1EKTPOHHbIE KOHOUTYPaALIMKN 3IEMEHTOB U 4., @ TAKXKe 3a4a4n
O19 CAaMOCTOATEIbHOIO peLleHus

http://www.college.ru/chemistry/ - OTKpbITbi Konneask: Xumna. DNeKTPOHHbIN y4ebHMK No XMmuu

(HeopraHMyecKan, opraHMYecKas, A4epHan XMMUA, XMMUA OKpyKatoLen cpeabl, BUOXMMUA); COOEPKUT
60/1blLOE KONNYECTBO AOMONHUTENIbLHOTO MaTepmrana. YUebHUK CONPOBOXKAAETCA CNPaBOYHbIMU
Tabanuamm, NpUBOAMUTCA NOAPOBHLIN pPa3sbop TMNOBLIX 3a4a4, NpeacTas/ieH 60/bwoi Habop 3agay gnn
CaMOCTOATE/IbHOIO peLleHus

http://www.chemistry.ssu.samara.ru/ - OpraHuyecKkan Xumus - ydebHUK AnA cpegHeit WKobl. B

y4yebHMKe U3naratoTcA TeopeTMYecKkme OCHOBbI OPraHUYeCcKon XMMUK 1 cBeaeHMsA 06 OCHOBHbIX Knaccax
opraHMYeckux sellecTs. MPMBOAATCA pEKOMEHAALMM MO PELIEHMIO 3a4a4. YuebHble TeKCTbI
CONPOBOXAAIOTCA 6ONBbLINM KOAMYECTBOM rpadrUecKmX UANOCTPALMI M aHUMaLMIA, B TOM Ynce
TPEeXMepHbIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - 9nekTpoHHblIe yuebHMKK No obuieit

XUMun, HEOpI'aHMLIECKOﬁ XMmun, OpI'aHVILIECKOﬁ XumunmnllpeaocTaBNAKTCA CPaABOYHbIe MaTepuasbl
(cnosapb XUMNYECKUX TEPMUNHOB, CNPaBOYHbIE Ta6ﬂMLl,bI, 6MOFpa¢MVI BE/IMKUX XMMUNKOB, UCTOPUA
XMMMM), a TaKXe TeCToBble BOMPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumnueckas ctpaHuyka fipocnasckoro LleHTpa

TENEKOMMYHUKALMI 1 MHPOPMALMOHHBIX cucTeM B 06pasoBaHMU. 3a4aum gNa OAMMINAA MO XUMUN,
ONMcaHMe MHTEePECHbIX XMMMUYECKMX OMbITOB, C/I0Bapb XMMUYECKUX TEPMUHOB, CBELEHUA U3 FEOXUMUN
(nponcxorKaeHWe  XMMUYECKUIA COCTaB HEKOTOPbIX MUHEPA/OB)


http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHblii CEpBEP TECTUPOBAHUA.

BecnnaTHoe on-line TecTMpoBaHWe No XMMUK, TPebyeT perncTpaumm B cucteme. TecToBble 3a4aHuNA
BK/ItOYAIOT B cebA cocTaBneHWe ypaBHEHMUI M BbIOGOP YCA0BUIA NPOBEAEHUSA XMMUYECKMX PEAKLNA,
KNacCUPUKALLMIO SNEMEHTOB U CIOXKHbIX BELLECTB, BOMPOCHI MO CTPYKTYPE MOJIEKY/, KONUYECTBEHHbIN
pacyeT peareHToB, CNocobbl MAeHTUPUKALUN BELLECTB

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHNSa»


http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

