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HOACHUTEJBHASA 3AIIUCKA

[IporpaMMa MmO XUMUM Ha YPOBHE OCHOBHOTO 0OOIIEro o0pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIUN MPETOAaBaHUs YICOHOTO MpeaMeTa « XUMHS
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIEpKaHue,
IpeayCMaTpuBaeT pACIpENEICHHE €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETsAeT KOJUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbpTaTamM 00y4eHUsI XUMUU Ha YPOBHE 1eJIeH W3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JEsTeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XMMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (QPYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUIHX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IeTH, KaK:

— (opmupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBHi, CIOCOOCTBYIOIUX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJYYCHHBIE MPH H3yUYECHUHU
XMMHH, TPUMEHATh HUX IMpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HaAmpaBlIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMU, MpaBujiaMu paboThl B J1a0OpaTOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKa, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHe THIAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHWE  pEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3ieMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUYEeCKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnd, TEPMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMUYCCKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranundeckux coenuneHuil. Oxcuapl. Kiaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3NYECKHE U XMUMUYECKHE CBOMCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctw mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpPOJa, HaOJIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozeicTBre Bojopoaa ¢ okcugoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpUAIIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBua okcuga meau (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCOMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ouznueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U MEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONh30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaus, TMepUoINIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UUYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpalbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKAM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMHU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  pEaKIuHu. CocraBiieHue ypaBHEHUIM



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEIACTaBICHUNH 00 BIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSITHE O TMApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKU  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocaaka, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ [PUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropenue, peakiuu pa3fioKEHUs, COSUHEHMUs), pacTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKUWA HA HOHBI, PEUICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl U UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUIaMU, HEMeTa/UlaMH, IIeio4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
HAaXOXJCHHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PU3HYECKUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuyeckrue). XHUMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMONYYeHUSI CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLUS Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUSI.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIECHUS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
buznyecKkre U XMMHUYECKHUE CBOWCTBA, OMyuyeHue U nmpuMenenne. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpEeJACTaBUTENS Kilacca KHUCIOT U cHelupuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornHele Moaupukammuu ¢ocdopa, u3NUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3nIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (O€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: )KMpax, OejKax, yrieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus o0
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelnbHble MaTepHalibl: KepamHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TajJOr€HUJI0B), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOM peaKInu Ha cyabdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHME W M3Y4YCHUE CBOMCTB aMMHaka, MPOBEIACHUE
KA4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJIICHHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEakinii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BakHenme HeMEeTaIUTbl U UX COCTUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmomgmyeckor cucreMe xumuueckux daemeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAX
HaMpsHKeHU MeTauoB. OU3WYecKrue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CrocOOBI TIONy4eHHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B [lepuoanyeckon cucTEME XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCUHCHMH.

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalbLMK: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuognuecko cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (1), HaOIOEHUE M OMTUCAHKE TIPOLIECCOB OKpAIIUBAHUS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAJUIbI U UX COCTUHCHHUS.

XHUMHUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXNpeIMETHBIX CBsi3eld NMpU HM3YYEeHHUH XMMHH B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEePUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(OPMAILIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEHHs ),
HEOOXOJMMOCTH COOJIIO/IEHUS] TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHOW Mpo(eCcCUOHATIBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0pPOBOIO U
Oe3omacHoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XHUMUH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIe TMOHATHS (3aKOH, TEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOoIecC, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHBIC yueOHbIC NeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUYECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NMPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSIHME OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOMN 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYyYECHHbIE  pE3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OMNbITa,
71a60paToOpHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIEe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMETHBIX pPE3yJabTATOB IO OCBOCHHIO 005S3aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIA;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuzoBaTh TabMuuHy0 ¢opmy I[lepumonnueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3juvaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHMHYECKHX diemeHToB J[. U.
MeHnieneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIYy U COCTaBy YYAaCTBYIOUIUX B pPEaAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXe TMpaBuUjiaM OOpallleHUus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCCOBOHM JI0JI€W pPaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIEeCKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJIEHUE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(ULIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJICMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PpEAKIUW, TOATBEPKIAIONMINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOMpPAHHIO
ra3000pa3HbIX BEUIESCTB (aMMHUaKa M YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUJI-,
uonun-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaudecTBO 9acoB

KoHnTpoJubHbie

IIpakTH4eckue

dyeKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ’ bubmuorexa [JOK
MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecTBa u Xumuieckue 15 | 0 bubmuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
1 Boznyx. Kucnopon. ITonstue 6 0 | bubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopon. Tlonsrue o kucimorax g 0 | bu6nuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 00 5 | | bu6nuoreka [IOK
OCHOBAaHUX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckuii 3aKOH U

31 Ilepuoaunueckas cucrema 7 bubmmoreka [IOK
) XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7t41837¢c
MenpneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b.
39 0 . g bu6nuoreka [IOK
’ KHCIHTETBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINMH
bu6nmoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnnoreka IIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
L1 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 0 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bubnnoreka [JOK
’ peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. 2 | | bubnnoreka [JOK
’ XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasinl 1 X coeAMHEHUS
1 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 0 | bubnuoreka [IOK
) snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
’ PYTIBL. £€p https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmmorexa LHOK
' PYIHBL A30T, P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/741a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M HX COeAUHEHUA

bubmuoreka [JOK
1 i 4
3 Obmpme cBoficTBa METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/Tf4 12636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubnmorexa LOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE

Ne ara uudgposbie

Tema ypoka Kontpoabubie | IlpakTuueckue A p
n/n Bceero u3yyeHusi ~ oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

IIpenmet xumuu. Ponb xumun

| Tena u | 0 0 bubmuorexa [JOK
B KHU3HM HEJOBCKa. L el https://m.edsoo.ru/ff0d210c
BEIIlECTBA

) IlonsTre 0 MeTOaX TO3HAHUS | 0 0 bubnnoreka IIOK
B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
«ITpaBuiia paboTsI B

3 naé)o aTo EI/I Y TIPUEMBI 1 0 1 bubmorexa HOK

PATOPHITH TP https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
o0opymoBaHueM»™*

4 YucTeie BelecTBa U CMECH. 1 0 0 bu6nuoreka [IOK
CniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2

5 «Paznenenue cmeceii (Ha | 0 | bubmmorexa [JOK
HpUMepe OYUCTKHA https://m.edsoo.ru/ff0d28c8
MOBapEeHHOM coyn)»™

but6mmoreka [IOK
1 0

6 ATOMBI H MOTIEKyJIb! 0 https://m.edsoo.ru/ff0d2a6¢c

XUMHUYECKHUE PJIEMEHTHI.
bubmuorexa [JOK
7 3HaKu (CHMBOJIBI) 1 0 0 1Mo 1

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




IIpoctbie u cnoxHbIE

bu6nmoreka [IOK

YpaBHCHUAM XUMHUYCCKUX

8
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
YYEeHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB. XUMHUUYECKas
10 dbopmyna. BaneHTHOCTD bubmorexa [IOK
pMyTIa, https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX
3JIEMEHTOB
OTHOcUTENbHAsA aTOMHAs
bubmuorexa [JOK
11 Macca. OTHOCHTEIbHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas 107151 XUMAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonmnuectBo BemecTBa. Moib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUe U XUMUYECKHUE
14 SIBIICHHS. XUMHUYEeCKast bubmorexa [TOK
’ https://m.edsoo.ru/ff0d37fa
peakuus
[Ipu3naku n ycnoBus
15 MPOTEKAHUS XUMUUYECKUX bubmorera [OK
poteka https://m.edsoo.ru/ff0d3al6
peaKkuuit
3aK0H COXpaHEHHUs MaCcChl
16 BEIECTB. XUMHUUECKHUE brbmorexa [OK
Hl ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Beruucnenus Kkonu4uecTna,
but6mmoreka [IOK
17 MAacchl BEIIECTBA 10

https://m.edsoo.ru/ff0d5708




peaKkuuit

Knaccudukamnuss XUMHIeCKHX
peakiui (coequHeHus,

bu6nmoreka [IOK

18
pasiioxeHus, 3aMeIeHus, https://m.edsoo.ru/ff0d3f34
o0MeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6o0uIeHne bubmmorexa LOK
" ARET. SIDOBIIET https://m.edsoo.ru/ff0d40c4
U CHCTEeMaTu3alus 3HAaHUN
KonTponbnas pabora Nel no
bubnnoreka IIOK
20 TeMe «BemecTBa u
https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKIUN
Bosnyx — cmech rasos.
71 CocraB Bo3ayxa. Kucinopon bubnmnoreka [HOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusndeckue 1 XUMHIECKUE
CBOICTBa KUCJIOpOJa
bubmmoreka [IOK
22 (peakuuu OKUCIIEHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 00
OKCHJAX
Crioco0b! nosryueHust
3 KHCJIOpOo/ia B JIAOOPaTOpUH U bubnmnorexka HOK
HNPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
Temnnosoii s ekt
XUMUYECKON pPeaKinu,
bu6nuoreka [IOK
24 MIOHATHE O TEPMOXUMHUYECKOM

ypaBHEHUH, YK30- U
SHJOTEPMHUUECKUX PEAKITHSIX

https://m.edsoo.ru/ff0d4790




TormBo (HedTh, yroip u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,

bu6nuoreka [IOK

25 CIOCOOBI ero https://m.edsoo.ru/ff0d4c4a
IPEOTBPALICHUS
[IpaxTuueckas padora Ne 3 o
26 teMe «llonyuenue u bubmmoreka [JOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOMCTB»*
Bonopon — anemeHT u
27 MIPOCTOE BELIECTRBO. bubmmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnaenue B mpupoe
Ou3nYecKue 1 XUMUIECKHE
28 CBOICTBa BOJOPOJIA. bubmmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bubnnoreka IIOK
29 | TMomdrhe 0 KiCIOTaX I COTAX https:/m.edsoo.ru/ff0d50d2
30 Crioco0b! nosryueHust bubnmnorexka [HOK
BOJIOpOJia B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtuyeckas padora Ne 4 o
31 teme «llonydyenue n bubmuoreka [JOK
cobupanue BOJ0poaa, https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE ero CBOMCTB»*
1 MounsipHblii 00BEM ra3oB. bubmuoreka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
13 KOJIMYECTBA BEIISCTBA I'a3a 1o but6mmoreka [IOK

€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

https://m.edsoo.ru/ff0d55a0




Beruucnenus 006EMOB ra3oB
110 YPaBHEHHUIO PEAKIIUU Ha

bu6nuoreka [IOK

34
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOu3HYCCKUE U XUMUUCCKHC bu6nuoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsarue bubmuorexa [JOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59¢e2
Boga kak pacTBopuTEIb.
Hacreimennrsie n
37 HEHACKIII[EHHBIE PACTBOPHI bubnnorexa LIOK
m p pBI- https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIECTBA B
pactBope
[IpakTuueckast padora Ne 5 mmo
teMe «lIpurorosinenue
38 aCTBOPOB C ONpPeaeIEHHON bubmmorexa LOK
p p . ? a https://m.edsoo.ru/ff0d5eba
MacCcOBOM Joaer
PacTBOPEHHOTO BEIIECTBA» ™
KonTponbHnas pabora Ne2 o
39 TeMe «Kucmopoa. Bogopo bubmorexa HOK
POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bonay»
OKcuapl: COCTaB,
40 KIaccupuKanus bubmorexa HOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHnue u xuMu4yeckue
41 CBOMCTBA KMCJIOTHBIX, bubmuorexa [JOK

OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e




OcHOBaHUS: COCTaB,

42 KJIacCU(UKALIUS bubmorexa HOK
L https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lonyuenue u xumMnyeckue bubmmoreka [IOK
CBOMCTBA OCHOBaHU M https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTas,

44 Kiaccuukanms bubmorexa LIOK

10, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TonyyeHnue u xumMu4ecKue bubnmnorexka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bubnuoreka [JOK
MOJIYYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckas pabota Ne 6.

Pemienue

47 HKCIIEPUMEHTANILHBIX 3a/a4 0 bubnmnoreka [JOK
Teme «OCHOBHBIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKHUX
COCUHEHUI»*

['eneTnueckas CBsI3b MEK/T
48 KJIacCaMHu HEO raHI/IquKI/IXy bubmorera [OK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHUI

49 O06o0meHue u bubmuoreka [JOK
CHCTEMAaTHU3ALMS 3HAHU N https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o

" bubnmnoreka [JOK

50 Teme "OCHOBHBIE KJIaCChI

HEOPTaHNUYCCKUX

https://m.edsoo.ru/00ad9ela




coenuHeHun"

IIepBble ONBITKH
KIJIACCU(PUKAIUU XUMUYIECKUX

bu6nmoreka [IOK

31 aneMeHTOoB. [ToHsiTHE O https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [Tepuonnueckas cucrema bu6nuoreka [IOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoapl, rpynisl, bubnuorexa [HOK
MOATPYIIIBL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [HOK
aTOMHBIX siziep. M30TormbI https://m.edsoo.ru/00ada342
CTpoeHue MEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB bubmuorexa [JOK
55 [Tepnonnueckoit cucremst /1. https://m.edsoo.ru/00adabbc
. MenneneeBa
XapakTepucruka
XAMHYECKOTO JIEMEHTa 110
56 €ro MOJIOKEHHIO B bubmorera [OK
. https://m.edsoo.ru/00ada824
Ilepnonnueckon cucreme /1.
H. Menaeneena
3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
57 npaktuku. [[. 1. Mennenees buGnnorexa LIOK
. https://m.edsoo.ru/00ada96e
— Yu€HbIii, earor u
rpaKJIaHUH
58 Peseprubril ypok. O60611eHIE bubnuotexa [JOK




U CHCTeMAaTH3aIusl 3HAaHWUH /
Bcepocculickas npoBepoyHas
pabora

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

59 Honnast xuMu4aeckast CBsI3b bubmorexa LOK
https://m.edsoo.ru/00adac34
DJIEKTPOOTPULIATETLHOCTD
60 aTOMOB XUMHUYECKUX bubnmorexa HOK
https://m.edsoo.ru/00adaab8
DJIEMEHTOB
61 KoBanentHas HenomnsipHas bubnmnoreka [HOK
XUMHYECCKas CBSI3b https://m.edsoo.ru/00adaab8
bubnnoreka IIOK
62 CreneHpb OKHCIE
TCHEHD ORMCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO- bu6mmoteka [IOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
64 OkucnuTenu u bubmuorexa [JOK
BOCCTAHOBHUTEIIHN https://m.edsoo.ru/00adb076
Konrtponsnas padora Ne4 o
teme «CTpoeHue aToma.
65 Xumuueckas CBI3bY / bubmorexa LOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepoyHas
paborta
66 KoBanentnas nonsipHas bubnuotexa [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
0O00011eHne n
67 CHUCTEeMaTH3alrs 3HaHUH 110 bubnuotexa [JOK
teme «CTpoeHue aToma. https://m.edsoo.ru/00ad9cb2
XHUMHYECKas CBI3b»
68 O6o0meHue u bubmmorexa [JOK




cUCTeMaTu3alus 3HaHuil 3a

Kypc XUMHH § Kiacca.

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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* Vpoku ¢ ucroap30BaHeM 000pyaoBanus ieHTpa «Touka poctay




9 KUIIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpasoBaTejibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| [Iepuoanueckas cucrema | 0 0 bubnunoreka [JOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
. MenneneeBa
3aKOHOMEPHOCTH B
) M3MCHCHUU CBOICTB | 0 0 bubnnoreka IIOK
XMMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanms u
3 HOMEHKJIATypa 1 0 0 bubmorera OK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEILECTB
Bugsl xumMu4deckon CBI3U U
bu6nuoreka [IOK
4 THUIIBI KPUCTAJNINYECKUX 1 0 0
. https://m.edsoo.ru/00adbac6
peETOK
KonTponbnas paborta Nel mo
teMe «lloBTOpeHune n
5 yriyosieHue 3HaHU! 1 1 0
OCHOBHBIX pa3JiesioB Kypca 8
Kjiaccay
Knaccudukanms
6 XUMHYECKHX peaKIuH 110 1 0 0 bubmmorexa TIOK
P https://m.edsoo.ru/00adbcb0
pa3IMYHBIM MPU3HAKAM




ITonsTue o ckopocTu
XUMHUYECKOW PEaKLUU.

bu6nuoreka [IOK

7
IloHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIMIX
IlousTHe 0 XUMHYECKOM
paBHOBecHuU. DAKTOPHI,

g BIIUSIIOIIIME HA CKOPOCTh bu6nuoreka [IOK
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28c
OJIOKEHNE XUMUYECKOT'O
paBHOBeECHS
OKHUCIIUTENBHO-

9 BOCCTAHOBUTEIILHEIE bubnnorexa LIOK

https://m.edsoo.ru/00adcade
peakiuu
Teopust 2NEKTPOITUTHYECKON
10 mucconuarmu. CUIbHBIE U bubnnorexa LIOK
' https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peakIIui bubmmorexa OK
P P https:/m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA
KHUCJIOT ¥ OCHOBAaHHUH B CBETE
12 MpeACTaBIEHUH 00 bubmorexa LOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
TUCCOLIMAINT
XUMHYECKHE CBOUCTBA
CcoJIell B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa TIOK
p § https://m.eds0o.ru/00add8b2
ANEKTPOIUTUUECKON
IUCCOLIUAINU
14 [TonsTue o ruaponu3e conen bu6nuoreka [IOK




https://m.edsoo.ru/00add9d4

0O0001EeHue 1

bu6nuoreka [IOK

15 cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pemmenne bubmuorexa [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3aaun®
KonTponbnas paborta Ne2 no

17 TeMe «IEKTPOIUTUYECKAsT bubnmnoreka [HOK
Jqycconanusg. XuMU4eCKUe https://m.edsoo.ru/00addecO
peaKIu B pacTBOPax»

OO61as xapakTepucTUKa
18 rajoreHoB. XUMHYECKHE bubmorera OK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEPE XJIOpa
XmopoBogopoa. CossiHast
KHUCIIOTa, XUMUYECKHUE bubmmoteka [IOK

19 .

CBOHCTBA, IIOJIY4YECHHUE, https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTiueckas padota Ne 2

20 no teMe «llomyuenue bubmuoreka [JOK
COJITHOM KUCJIOTBI, U3y4YCHUE https://m.edsoo.ru/00ade348
e€ CBOUCTB»*

Brruucnenus mo ypaBHEHUSIM

o1 XUMUYECKUX PEaKIIUi, ECITH bu6nuoreka [IOK
OZIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE

2 OO0m1as XxapakTepucTUKa bubnuotexa [JOK

251eMeHTOB VIA-Tpymnbl

https://m.edsoo.ru/00ade64a




AmoTponHsie
MOIU(DHUKAIINH CEPBI.

bu6nuoreka [IOK

23 Haxoxnaenne cepnl u e€
. p https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poa, CTPOCHHUE
24 buznveckue I/; XI/IMI/I‘ICCK’I/Ie bubmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxkcuasl cepsl. CepHas
’s KHCIJIOTa, PU3HUECKHE U bubnmnoreka HOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JICKAIIFE B OCHOBE
IPOMBIIIJICHHOTO CItocoba
26 MOJIYYEHHST CEPHOM KHUCIIOTHI bubmmorexa OK
i P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arps3HEHNE
OKPY’KaloIllen cpebl
COEIMHEHUSIMU CEPbI
7 Beruucnenue maccoBoi 10U bubmmoteka [IOK
BBIXOJa MMPOAYKTA peaKLIuH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
3J€MEHTOB V A-Tpynibl.
28 A30T, pacpocTpaHeHHE B bubmmorexa [IOK
» pactpoctp https://m.edsoo.ru/00adeeab
npupoje, Gu3nYecKue u
XUMHYECKHE CBOIICTBA
AMMHUak, ero ¢puznueckue u
. bubnuotexa [JOK
29 XHMMHYECKHE CBOMCTRA,

MOJIYYCHHE U ITPUMCHCHUEC

https://m.edsoo.ru/00adf004




[IpaxTuueckas padora Ne 3
1o reme «llonyyenue

bu6nuoreka [IOK

30 aMMMaKa, U3ydeHHue ero https://m.edsoo.ru/00adf180
CBOMCTB»*
A3oTHas KHCIO0Ta, €€
31 (bu3HYecKre U XUMHUIECCKHE bubmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonb3oBaHue HUTPATOB U
COJIe aMMOHUS B KAYECTBE
0 MUHEPATBHBIX YIOOPEHHIA. bubnmnoreka HOK
XUMHUYECKOE 3arpsI3HEHHNE https://m.edsoo.ru/00adf518
OKPYKaroILEe cpebl
COCIMHCHUSIMU a30Ta
®dochop. Okcun dhocdopa
3 (V) u hocdopnas kucnoTa, bubmmoreka [IOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYEHUE
Ucnonb3oBanue ¢ocdaTtos B
KaueCTBE MUHEPATIbHBIX
34 ynoOpeHuit. 3arps3HeHue brbmmorexa LTOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM Cpeibl
docharamu
Yraepon, pacpocTpaHeHHE
35 B anII)OJIel? @HSHLIefKI/Ie u bubmmorexa LOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Okcunipl yraeponaa, ux
36 buznyecKkue 1 XuMUYECKHe bubmuoreka [JOK

CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C

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




okcusoM yriepoaa (IV)

37 VYronbHast KUCi0Ta U €€ Colu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne 4
o TeMe "l[lonyuenue
38 YIJIEKUCIIOTO rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
kapOoHar-uon"*
[TepBoHavaibHBIEC TOHATHUSA
39 00 OpraHMYecKHnX BEIIEeCTBAX bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
KaK O COSUHEHUAX yriepoja
40 Kpemuuii u ero coeiuHeHust bubmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5.
Pemenue
41 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubnmnoreka [JOK
mo TeMme «Baknaeimne https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX
COEIMHEHUAN*
KonTtponbHnas padora Ne3 no
42 Teme «BaxxHeimme bubmmoreka [IOK
HEMETaJUIbI U UX https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepucTHKa
XUMHYECKUX JIEMEHTOB —
43 MeTaJlIoB. MeTainueckas bubmuorexa [JOK

CBSI3b U METaJUINYECKAast
KPUCTAJUINYECKasl PEIIETKA.
®dusnyecKue CBOMCTBA

https://m.edsoo.ru/00ae103e




MCTAJIJIOB

XUMHYECKUE CBOUCTBA

44 METaJIJIOB. bubmuorexa [JOK
DIEKTPOXUMUYECKUN P https://m.edsoo.ru/00ael1156
HaIIPSHKEHUN METaJIOB
O061me crnocoObl MoTy4eHHst
MeTaioB. CIlIaBsl.

45 Bbluncnenus no ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX peaKInid, ecliu https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB
COAEPKUT IPUMECH

46 [ToHsiTE O KOPPO3UU bubnmnoreka HOK
METAJIOB https://m.edsoo.ru/00ae1278

bubnnoreka IIOK

47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ae14b2

43 OKcuabl U TUAPOKCUIBI bubnuotexa [JOK
HATpUs U KaJIUA https://m.edsoo.ru/00ae14b2

€JI0YHO3EMEIIbHbBIC
. . bubnuotexa [JOK
49 MeTaJlIbl — KaJIbIUH U
. https://m.edsoo.ru/00ae15e8
Marauiu

50 Baxneiimme coequHEHNS bu6nuoreka [IOK
KanbLsg https://m.edsoo.ru/00ael5e8

51 O06oO0meHue u
CHCTEMaTH3alusl 3HaHUH

57 JKEcTkoCTh BOABI M CLIOCOOBI bu6nuoreka [IOK
e€ yCTpaHeHHUs https://m.edsoo.ru/00ae1886

53 [TpakTrueckas padota Ne 6 bubmuoreka [JOK

o TeMe "KEcTKOCTh BOIBI U

https://m.edsoo.ru/00aeclae8




METO/Ibl €€ yCcTpaHeHus"*

. Bubnuoreka I1IOK
54 AJTIOMAHAN I
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIMCTBA bubnmoreka [JOK
OKCHUJA U TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bubmnorexa [IOK
56 Keneszo &
https://m.edsoo.ru/00ae1d86
OKcuipl, THAPOKCHABI U
57 COJIN XKene3a I()II) U Kenes3a bubmorexa LHOK
https://m.edsoo.ru/00ae35e6
(III)
53 O06o0061IEHNE U
cUCTeMaTH3alus 3HaHUH
ITpaxTuueckas padota Ne 7.
Pemenue
bubnnoreka IIOK
59 3KCTIEPUMEHTAIIBHBIX 3a]1a4
. https://m.edsoo.ru/00ae3de8
o TeMe «Baxkueiime
METAJUIBI U UX COEIUHEHUAN*
Brruucnenust no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEarcHTOB JIaH B
60 U30BITKE MM COJIEPIKUT bubmmorexa OK
p https://m.edsoo.ru/00ae1750
npuMecu. Beraucienns
MacCOBOH JOJIH BBIXOJIa
MPOJIYKTa Peakluu
61 O060061EHNE U
cucTeEMAaTU3aIus 3HaHUI
2 KonTtponbsHnas padora Ne4 o

TeMe «BaxHenmme MeTanibl




U UX COCOIUHCHUA

BemecrBa u marepuainsl B

63 MOBCETHEBHOM KU3HU 1 0 bubmorexa HOK
A https://m.edsoo.ru/00ae3f50
YyeJoBeKa
64 XUMHUECKOE 3arps3HEHNE | 0 bubnmoreka [JOK
OKpYKaroIE cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B peniennu | 0 bubmmoreka [IOK

HKOJIOTHYECKUX MPOoOIIeM

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

O06o0061IEHNE U
66 cucTeMaru3anus 3HaHui 110 | 0
TeMe "3HadyeHUEe XUMHUU B

JKA3HU 4UeIoBeK'.

bubnnoreka IIOK
https://m.edsoo.ru/00ae0d0Oa

O06o0061IEHNE U
67 CHUCTEMAaTH3alys 3HaHUH 3a 1 0
Kypc Xxumun 9 kiacca.

bubnuorexa [JOK
https://m.edsoo.ru/00adb33c

O06o061IEHNE U
68 CHUCTEMAaTH3allMs 3HAHUHT 3a 1 0

Kypc XUMHH 9 Kiacca.

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepabotanHoe, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumust, 9 kinacce/ ['abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Hcnons3zoBanue obopynoBanus nentpa "Touka pocra'.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

8 KIIACC

1. B nomomp mkonsHOMY yuntento. M. 1O. I'opkoBenko «lloypounsie
pazpabotku o xumuu Kk yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. I1.
Canuna; I'. E. Pynsutuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005
T.

2. B nomomrs abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[TocoOue 11 MKOJBHUKOB CTAPUIMX KJIACCOB U MOCTyMNaomux B BY3b1.
Hpoda, Mocksa 2005 r.

3. B nomouis adburypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AuapeeBa
«Xumust». [{1s IIKOJBHUKOB CTAPIIMX KJIACCOB U nmocTynaromux B BY3si.
Teoperuueckue ocHOBBI. Bonpockl. 3anauu. Tectwl. [loa penakiueit

npodeccopa P. A. Jluguna 3 — e uzganue, ucnpaniieHHoe. [[poda, Mockpa



2004 r.

4. T'adbpuensan O.C. [Iporpamma kypca xumuu 11 8-11 kinaccos
o01eo0pa3oBaTeNbHBIX yupexaeHut. — M.: [Ipoda;

5. T'abpuensa O.C. Xumus: 8 kiacc : yueOHUK Juist 001ieo0pa3oBaTeIbHbIX
yapexaenuit. — M.: Jlpoda.

6. N'abpuensa O.C. M3zyyaem XuMuio B 8 KII.: TUJAKTUYECKHE MATEPUATIBI /
O.C. T'abpuensu, T.B. CmupnoBa. — M.: biuk muttoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., fAmykoBa A.B. HactonpHas
KHUTa yuurtensd. Xumus. 8 ki1.: Metoaudeckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMuueckuii skciepuMeHT
B mikoJie. 8 kiacc. — M.: JIpoda

9. MunucrtepctBo obpazoBanus Poccuiickoit @enepanmu. [Iporpammer asis
o0111e00pa3zoBaTeNbHbIX yupexaeHuil. Xumus 8 — 11 kiaccel. -3-e uznanue,
crepeotunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus. kK YMK O. C. I'abpuensina JIabupuHT. py.
HUznmarenncTBo "Bako" 2016 T.

11. ®enepanbHOro KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHapTa 00IIEero
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 0011I€e 0Opa3zoBaHuE) IS
OCHOBHOM 00111€00pa30BaTeIbHON IIKOJIBI B COOTBETCTBUU C CYLIECTBYIOLIEH
KOHIIETIIHEH XUMHUECKOTO 00pa30BaHMsI.

12. Xumusi: 8 k1acc: KOHTPOJbHBIE U TPOBEPOUHbIC padboThl K yueOHuky O.C.

INabpuensna «Xumus. 8 knace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A.



VYmaxkosa u ap. — M. : [Ipoda;

13. Xumus 8 knacc. Xumus 8 kinace: yaeonuk / O. C. 'abpuensH. — 8-e u3 .
npepad. — M. : llpoda, — 2019 1. 287 c. [1] c. : ni. - (Poccutickuit yueOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnuiax 8 — 11 kmaccel. CripaBounoe nocodue. ABTop —
cocraButenb A. E. HaconoBa 10 — e uznanue, crepeoruntoe. Ipoda, Mocksa
2007 r.

9 KITACC

1. B nomomp mkonsHOMY yuntento. M. 1O. I'opkoBenko «lloypounsie
pa3zpabotku no xumuu k yueoOnukam: O. C. ['abpuensua; H. . Conuna, M. I1.
Canuna; I'. E. Pynsutuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005
r.

2. B nmomomnis abutypuenty. O. C. I'abpuensy, U. I'. OctpoyMoB « XuUMus».
[TocoOue 151 MKOJBHUKOB CTAPUIMX KJIACCOB U MOCTynaromux B BY3b1.
Hpoda, Mocksa 2005 r.

3. B nomomis abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. Aaapeena
«Xumus». {15 MIKOJIBHUKOB CTAPIIMX KJIACCOB M MocTymnaronux B BY 3bl.
Teoperuueckue ocHOBBI. Bonpocsl. 3anauun. TecTsl. [Toa penakuuei
npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasiennoe. poda, Mocksa
2004 r.

4. I'abpuensu O.C. [Tporpamma kypca xumuu ajist 8-11 kimaccos

o0meoOpaszoBarenbHbIX yupexaeHuil. — M.: Jlpoda;



5. Xumus 9 knace: yueonuk / O. C. 'aGpuensa. — 7-e u3z. npepad. — M. :
Hpoda —2019 1. 319, [1] c. mn. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensn O.C. U3zyyaem xumuio B 9 KII.: TUJAKTUYECKHE MaTepUaIb /
O.C. I'abpuensn, T.B. CmupHoBa. — M.: biauk mtoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., AmykoBa A.B. HacronbHas
KHHUTa yauTelns. Xumus. 9 ki1.: Merogudeckoe mocoobue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMnuueckuii akcnepumMeHT
B mikoJie. 9 knace. — M.: Jlpoda

9. MunucrepctBo obpazoBanus Poccuiickoit @enepanmu. [Iporpammer asis
o01eo0pazoBaTenbHbIX yupexaeHuil. Xumus 8 — 11 kiacchl. -3-e u3gaHue,
crepeotunHoe - Mockaa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna JIabupuHT. py.
HznareascTBo "Bako" 2016 T.

11. ®enepanbHOro KOMIOHEHTA TOCYJJAPCTBEHHOTO CTaHapTa 0OIIero
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 0011I€€ 0Opa3zoBaHuE) IS
OCHOBHOM 00111€00pa30BaTEeIbHON IIIKOJIBI B COOTBETCTBUH C CYIIECTBYIOIICH
KOHIIETIIIMENH XUMUYECKOTO 00pa30BaHMUs.

12. Xumusi: 9 kjacc: KOHTPOJbHBIE U TTPOBEPOUHbIC padoThl K yueOHuky O.C.
INabpuensna «Xumus. 9 xknace» / O.C. I'abpuensu, [1.H. bepeskun, A.A.
VYmakora u ap. — M. : Jlpoda;

13. Xumus 9 knacc: yueonuk / O. C. 'abpuensin. — 7-e uzz. npepabd. — M. :



Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yaeonuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnumax 8 — 11 kiaccel. CripaBounoe nocodue. ABTop —
coctaBureinb A. E. Haconona 10 — e uznanue, crepeorurnsoe. poda, Mockpa

2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
8 KJIIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (cailT nnst yuuTenss XUMUH U
Oounonorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiitT o xumuu



10) https://skysmart.ru/articles/chemistry

11) IToptan Beepoccuiickoil onmuMnuaabl MIKOJBHUKOB. http://rusolymp.ru/
12) Pycckuit o6pazoBarenbHbIi mopTai. http://www.gov.ed.ru

13) denepanbHbIi pocCUCKUM 0011Ie00pa30oBaTEIbHbBIN MTOPTAJL.
http://www.school.edu.ru

14) ®enepanbhbiii nopran «Poccuiickoe ooOpazoBanuey. http:// www.edu.ru
15) Iopran komnanuu «Kupwmin u Medoamit». http://www.km.ru

16) OGpazoBaTenbHbIN nopTal «Yueba». http://www.uroki.ru

17) Kypnan «Kyprsep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii 1om «1 ceHTsOps». http://www.1september.ru

21) ®ectuBans negaroruueckuit uaen « OTKphITHIN YPOK» (M3AaTEIbCKUM 10M
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet nopran [Ipolllkoiny.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHus U HAYKHU.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT.
https://sdamgia.ru

9 KITACC

1) http://nsportal.ru/page/poisk-po-saitu



2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 knacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iopran Beepoccuiickoit onummuaabl MIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuit oopazoBatenbHbli mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii 00111e00pa3oBaTeIbHbINA TOPTa.
http://www.school.edu.ru

14) ®enepanbhbiii moptai «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) lopran komnanuu «Kupwin u Medoauit». http://www.km.ru

16) ObpazoBaTenbHbIi TOpTa «Yuebay. http:// www.uroki.ru

17) Kypnan «Kypwsep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http:// www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru



21) ®ectuBans negarorudyeckuii uaen «OTKPBITHIN ypOK» (M3AaTEIBCKUN JOM
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Untepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiit CIJAM T'1A: PEIILY BIIP, OI'D, EI'D, I'BD u IIT.

https://sdamgia.ru
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