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Kuacc 8-9
OO0miee yucino 9acoB, OTBEISHHBIX I M3ydeHHUs Kypca, coctaBisier 170 gacoB: B 8 kiacce — 102 gaca (3 gaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO)

CocraBiieHa B cooTBeTCTBUU ¢ DenepanbHO paboyei mporpaMMOi o MpoTrpaMMe yaeOHOTO Kypca « XHUMHUS.
bazoBbIil ypoBEHB».

Y4eOHUKH:
1. lN'abpuensu O.C., Octpoymon WU.I"., Cnankos C.A. Xumus 8 knacc.- AO"UznarensctBo"TIpocsenienne",2023
2. I'abpuensu O.C., Octpoymos WN.T., CnagkoB C.A. Xumus 9knacc.- M.:IIpocsemenne,2024

CocraBUTeNb:
Mouceesa B.A.
YUYUTEIb OMOJOTHU M XUMUH



HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO O0IIIero oO0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu JOa€T TpeACTaBICHHE O IENsIX, OOIel CcTpaTeruu
oOy4yeHUs, BOCIUTAHWUS U PA3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
peayCMaTpUBAET pACOPEACICHUE €ro IO KilaccaM U CTPYKTYPUPOBAHHUE IIO
pazienaM M TeMaM MpOrpamMMbl IO XUMHH, ONPEAENISET KOJUYECTBEHHBIE U
Ka4E€CTBEHHbIC XapaKTePUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YYETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaronIuXcs, ONpPEAeNsIeT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE IeJIe N3y4eHHsl TpeIMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (popMUpYyEeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOINPEBPALICHUSX
HHEPTrUU M 00 HBOJIIOIMH BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUs TII0OAIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peai3aliiii  BO3MOXKHOCTEH  JUIsl  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, ¢€ 00mmIel 1 (QYyHKIIMOHATFHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHUX CIOCOOHOCTEH
OoOydJaIuxcsi, HABBIKOB HX CAMOCTOSITENILHOM  y4yeOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHUN, HEOOXOAUMBIX Kak

B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVIS[1a HA €UHCTBO MTPUPObI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH OOYYarOIIUXCS;



crocoOCTBYEeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIECHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYYEHUM XUMHUHU OOECHEUMBAIOTCS CHEUU(DHUKOMA
COlepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS — MEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0OLIEro o0pa3oBaHHsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHHusl MPOTpaMMbl MO XUMHHU CcPopMHpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CojaepkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMUYECKOU
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OpPTraHH30BaHbl IO TPUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TMpeACTaBiIeHUN 00 JIIEKTPOJUTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMAaTPUBAIOTCS HA OCHOBE HSMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICJIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYroMy, BBITONHSA (YHKIUU OOBSCHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOIYyYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOAHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIOMUNA MUpP»,
«buonorus. 5—7 knaccel» u «Pu3nkKa. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOIUT (OPMHPOBAHWE 3HAHWUKW OCHOB
XUMHUYECKOW HAayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH 4YeJIOBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETUUECKUX MOJIOKCHUH,
JOCTYNHBIX O00OOIIEHN MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (HGOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEAOBATEIbCKON
AESITEeNPHOCTH, OCBOCHHWU TpaBWI OE30MacHOTO OOpalleHHs C BEIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUe 1T, KaK:

— (QopMupOBaHHE MHTEIUICKTYalbHO pPa3BUTOM JWUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPUHSTHIO pEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBIEHHOCTh OOydYeHHS Ha CHCTEeMAaTHYeCKOe MpPHOOIIEeHHE
O0yJarolMxcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEIHHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOUIUM MOTHBAIMIO W PAa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— obecriedyeHre ycaoBui, ClIOCOOCTBYIOIMNX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHHUBEPCAIbHOEC 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opmupoBaHue oOmEell (yHKIMOHAIBHOM M €CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBICHATH U OLICHUBATh SIBJICHUS
OKpY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3YyYEHHUH
XMMUH, TPUMEHATh UX IpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y O00yYaromMXCsi TyMaHUCTUYECKUX OTHOIICHUH,
INOHUMAHUSl IEHHOCTU XUMMYECKUX 3HAHUU [ BbIPAaOOTKH 3SKOJIOTMYECKU
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOW JAESITENBHOCTH B LENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPABICHHOCTH JaJIbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JMJII H3YyYEHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisier 170 gacos: B 8 kinacce — 102 gaca (3
yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 wyaca B HENEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIe XMMUYECKHE IOHATHS

[Ipenmer xumuun. Posb XuMuu B KUM3HU 4ellOBEKa. XMMUSI B CUCTEME HayK.
Tena wm BemecTBa. PHU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHUE
BemiecTB. [loHsiTne 0 mMeTogax mo3HaHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 23JIeMEHThl. CHUMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCTh aTOMOB XHWMHUYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B
COEUHEHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnuecKkue U XUMUYECKHUE SBJICHHUS. XUMUUYECKash peakius u e€ Mpu3HaKu.
3aKOH COXpaHEHHs Macchl BellecTB. XuMHUueckue ypaBHeHuda. Kiaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM, U3YUYEHHUE U OIMHCAHHEe
(bU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHUpaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUsl BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHUE
METHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHYECKHUX pEaKIuil (pa3ioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pa3lioKeHHe THIPOKCHA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PAa3CIICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GUILTpOBAHUE,
BbIIApUBAHUE, AUCTHWLIAIMSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOMN
comv, HaOJIOJCHWE W  ONUCAaHUE  PEe3yNbTaTOB  TPOBEICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — anemMeHT u mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupoae, (U3MUYECKUEe U XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kuciopona. CrnocoOsl



MOJIYYEHHs] KHUCIOpoJa B Ja0OpaTOpuM M HPOMBIIUIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoe. O30H — autoTponHas MoAU(pUKALMS KUCIOPOIa.

TeroBoi 3P(GEeKT XUMUYECKON peakuu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUMu. TOIUIMBO: Yrojiib M MeETaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PexTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »nmemeHT M mpoctoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (GU3MYECKHE U XUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00bEM  ra3oB. Pacy€Thl MO XUMUYECKUM YpPaBHECHHSIM.

®dusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBoputelb. PacTBOpBHL
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuUpoJie U B *KU3HU 4YesoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranmueckux coenuneHuil. Oxcuasl. Knaccudukarus
OKCHJOB:  coyieoOpasyromue (OCHOBHBbIE, KHUCJIOTHbIe, aMdoTepHble) U
HecoseoOpasyromue. Homenknatypa okcugoB. @Puanyeckue H XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus oOCHOBaHMM: IIENTOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimarypa ocHoBaHui. Du3nueckue W XUMUYECKUE CBOICTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosieil. @usznueckue U XMMUYECKHUE CBOMCTBa COJICH.
[Tomyuenue coJiei.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPIraHUYECKUX COEIUHEHUMN.

Xumuueckuit IKCnepumenm

KA4ECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOIa B BO3AYXE, MOJYYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHUE CBOMCTB KHUCIOPOAa, HAOIIOJACHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenus ropeHus (Mmokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, PACMO3HABAHHE W W3YUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumMojchcTBUE Bojoposa ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(Hatpuiem U KadbiueM) (BO3MOXKHO  MCIOJIb30BAaHHUE  BHJEOMATEPHAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIHIECTB PA3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOpPAX KUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJlaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METalljla JAPYTMM U3 PacTBOpa COJIA, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelue KIacChl HEOPraHUYECKUX
COEUHECHUIY.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUUYECKUX dJeMEHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJEMEHTOB (IIEJOYHbIC U IIEJIOYHO3EMENIbHBIE METAaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yoT aM()OTepHbIE OKCUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [leproanyueckas cuicteMa XMMAYECKUX 3JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunonuueckoit cuctembl xumuueckux amneMeHToB J{. 1. Menneneesa. [lepuoabl
u rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuoja u
TPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MeHneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHMSI pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuogudeckoit CUCTEMBI XUMHUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. . MenneneeB — yd€HbIN H
rpakIaHUH.

Xumuueckas cBa3b. KoBalieHTHass (MOJsipHAs W HEMNOJsIpHAs) CBA3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3J1€MEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU.
[Iporiecchl OkucaeHus: U BOCCTAaHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMEeTHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKAS] PeaKIIUs

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPHOJAOB, KalMs, KalbLHMs U HUX
COEIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOM CBSI3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCSA K Pa3IU4YHBIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHNYECKUX BEILIECTB.

Knaccudukaius XuMAYECKUX PeaKuii MO pa3IuYHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEW OKUCICHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctu xumuyeckoi peakiuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKHX peakiusax. [[oHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o katanuse. [loHATHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPBI,
BJIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM,  JJEKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHEHUH



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIIUTUUECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAlMA BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUSI peaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEACTaBICHUM 00 3IEKTPOIUTHYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOTU3E CONEH.

Xumuueckuit IKCnepuMenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTauioB (rpadura M anamasa), CIOKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIIUH
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE JJICKTPOIPOBOJIHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCIIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKUUl
(ropeHue, peakiuu pasiioKEeHHs, COSUHEHUs), PACITIO3HABAaHUE HEOPraHMYEeCKUX
BCIIECTB C IIOMOILIBK0 KAUYECTBEHHBIX pEAKUMM HA  HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl M MX cOeIMHEHUS

OO6mast xapakrepuctuka TanoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue U (pu3ndecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha IMPUMEpPE  XJIOpa
(B3auMoOzeiCTBUE € METAJJIaMH, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOWMCTBA, MOJIyde€HHUE, MpUMEHeHue. [leiicTBue
XJIOpa M XJIOPOBOAOPOJA Ha OpPraHU3M 4YeJIOBEKa. BakHelmue XJIOpuAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapakrepuctuka aneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/a U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaA
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOJOpPOMa, CTpoeHUE, (pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHUIIBI CEphbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
CepHass kucioTa, (GHU3UYSCKHME MW XUMUYECKHE CBoMcTBa (0Omue Kak
MPEACTaBUTENS Kjlacca KHCIOT U CHenupuiecKkue). XUMHUYECKHE PEeaKIlu,
JeXxanme B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJIy4eHUsI CEPHOM KHCIOTHI.
[TIpumenenune cepHoil KUCA0ThI. COJIM CEpHOM KHUCIIOTHI, KAY€CTBEHHAs PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ coeAuHEHUN B mOpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOlIed Cpelbl COCIMHEHHUSIMU Cepbl (KUCIOTHBIC OXKH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XumMudeckre ceoicTra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nyYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W crheruduueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUYECKOe 3arpsi3sHEHNE OKPY>KaroIIel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTpornHbie Mogudukanmuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxcup pochopa (V) u pochopHas kuciora, pusndeckre U XUMAYSCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka 3nemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNIEHW  OKWUCICHHS.  YTJEpPOaA,  aJJIOTPOITHBIE
Moau(UKALMK, pPACIPOCTPAaHEHHE B TMpuUpoJe, (U3UYECKUEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuubl yriaepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700ambHOrO TMOTEIJICHUS KIMMaTa, TMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyM, nX (PU3NUecCKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B JKM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHS B mpupozae. OOmme mnpeacTaBieHUs 00
okcune kpemuusi (IV) m kpemuHueBoit kuciore. CUIMKaThl, UX UCIOJIb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTU. BaxHellne CTpouTEIbHbIE MaTepHalbl: KEPaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobiaeMbl 0€30macHOr0 MCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepuUMenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpa)karomue (HU3NYECKUE W XUMHUYECKHE CBOICTBa
raJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO UCIIOIB30BAaHUE BHACOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl W €€  COeOUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTepuaaoB), HaOIOICHUE Mpolecca OOyTrIIMBaHUS caxapa Moja JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBECHNE KAUYECTBEHHOM peakluM Ha Cyibdar-
MOH W HaOJIOJICHHE MpH3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (DU3NUYEeCKUMU
cBoMicTBamMu azora, ¢ochopa W UX COCAUHEHUN (BO3MOXKHO HCIIOJIH30BaHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOpEHUH, MoTyyeHue,
coObupaHue, paclo3HaBaHUE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUSA W (GocdaT-uoOH U U3yYEeHHUE MPU3HAKOB
UX POTEKAHUS, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO
(BO3MOXHO UCIIOJIb30BaHuE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX PpemETOK anmMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
IIPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX [MPOTEKAHUS, O3HAKOMIICHUE C
OPOJIYKIHUEN CUIMKATHOM TPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 o TeMe «BakHelne HeMeTaJuIbl U UX COEIUHEHU)).

MeTaJjibl M X COCAUHEHHS

OO0mast XxapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosoxeHus B llepmoamyeckon cucreme xumudeckux osnemMeHToB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTalioB. MeTainyeckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHYECKUA  Psif
HanpsHKeHU MeTamioB. Ousndeckrne u XUMUYECKUE CBOMCTBA MeTaiuioB. O0mme
crocoObl ToyyyeHus MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyT'yH, AIOPATIOMUHHIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJIOXKEeHUE B [lepronnueckor CHCTEME XHMHUYECKUX
snementoB JI. M. MeHaeneeBa, CTpOEHHME WX aTOMOB, HaXOXICHUE B MHPUPOJE.
dusnyueckue U XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpusi U Kanusi). OKCUJIBI U



TUAPOKCHABI HaTpusg W Kanus. [IpuMeHeHHe MEeNOYHBIX METAJIOB H  UX
COCVUHEHHUN.

IllenouyHO3eMENBHBIE METAXJABl MAarHMi MW KaJblMH: IIOJOXKCHHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. MenzaeneeBa, ctpoeHue
MX aTOMOB, HaXOXJA€HUE B npupojie. Duznueckre u XuMUIECKUE CBOMCTBA MarHus
u Kanblus. Baxknelmue coequHeHUs] KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NIOJIO)KEeHUE B [leproanyueckoi CUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreMe XUMUYECKUX DJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXJAEHUE B mpupoae. Du3MYECKUEe HU
XHUMHYECKUE CBOMCTBA kene3a. OKCH b, THAPOKCUABI U coiu kenesa (I1) u sxenesa
(ITT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOWMCTBAMH, HW3yUYEHUE  pE3YJbTATOB  KOPPO3UH  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHJIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIAECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXXHO  HCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMUM HAa MOHBI: MarHus, KajablWsl, AJIFOMUHUS, LIUHKA, XKeje3a
(IT) u xene3a (III), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE SKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS M OKpPY:KaKIIasi cpeaa

BemecTtBa m Marepuasibl B NMOBCEJHEBHOM >KM3HU YEJIOBEKa. be3oracHoe
HCIIOJIb30BaHUE BEUIECTB U XMMHUUYECKUX peakuui B ObITy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXarollell cpeabl (mpeaenbHas JOMycTHUMas
KOHIIeHTpaius Beulects, nanee — [1/IK). Poixs xumuu B penieHnn 3KOJI0THUECKUX
pooIIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe O0pa3IloB MaTEepHaIOB (CTEKIIO, CIUIABBI METAJIOB, MOJIMMEpPHBIE
Martepuaibl).

Mexcnpeomemmnuwie

ceA3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, TAaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
TOJYTIPOBOJHUKHM, JUDJCKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTH, KPUCTAJIINIECKas
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC UCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yibTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XO0J€ OOy4YeHHMs] XUMUU B €IMHCTBE Y4eOHOH WU
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHbIMU U JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, NPUHSATHIMU B
oOlllecTBE TMpaBWJIaMHM W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIUXCs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAUUN U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIECHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaLUE O
MEPEIOBbIX JOCTHXKEHUSIX W OTKPBITHUSIX MHMPOBOM M OTEYECTBEHHOW XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM M APYrHX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESTEIbHOCTU IPH
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBINOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpOIECCe DITONM Yy4eOHOM JeATEIbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IMIOCTYNKH CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOM pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABIIAIOLIHE
OCHOBY [IJIi TIOHMMaHUSl CYITHOCTH HAyYHOW KapTUHBI MHpA, TpEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHs IPUPOABI, B3aUMOCBA3SAX 4YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOII0aeMbIX IPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YHUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYCCKHUMH CPEACTBAMHU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHWIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TIPOSKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 »W3HU, OCO3HAHUE TMOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJ 0€30MaCHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

UHTEPEC K MPAKTUUSCKOMY M3YUYCHHUIO MPOodEecCHii M Tpyaa Pa3IMdHOTO poja,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMCHEHUS TPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOTHYECKOr0 BOCTIMTAHMS:

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznuecKoMy M TICUXMUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYyaIIUAX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPBI, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTel WX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIBHOMH,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINI, TUTIOTE3a, (PaKT, cCUcTeMa, MPOIeCcC, SKCIEPUMEHT U JIPYToe€.), KOTOPhIC
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEeUCTBUS (MTO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DETyJATHBHBIE), KOTOpbIE 0OOecneunBaroT (HopMupoBaHUe
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUM
3HAHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIACIATh UX XapaKTEepPHbIC
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JAPYTMMHU TOHITHUSIMH), WCIOJIL30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMKM XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIuH,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE paCCYyXACHUS (MHAYKTUBHbBIC, ICTYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCE TIO3HAHHWS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHE
XUMHYECKOW peakiu — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEJICTBEHHBIE CBSI3U |
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccieaoBaTe/LCKHE AeHCTBUA .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCcTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHHWIO, OpPraHU3allid W TPOBEICHUIO
VYCHHUYECKHX OJKCIMEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M IIpoIliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIUpOBaThH 00OOIIECHUS H
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanueii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO uH(popMaIuio;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJBl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJI BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONPEAEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JaCTH  MCHOJB30BAHMS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIOJIb30BAaHUS PA3IUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO QOpPMY MPEACTABICHUS UHPOPMAIUHN U
WUIIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Ipolecce Y4YeOHOW U
UCCJIeI0BATEIbCKON JAESTENIbHOCTH MH(GOPMAIMIO O BIMSAHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKpYXalolled MPUPOIHOU
Cpelbl.

KomMmyHuKaTHBHBIE yHUBEpPCcAJIbHbIE YYeOHbIe IeiicTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIupoBaTh CBOM  TPEIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI TIPE/IJIOKEHHOH 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTax; JeiaTh MPE3eHTalUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOrO JIKCIepUMeHTa (J1abopaTopHOro OIbITa,
nabopaTopHOM paboTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH MPU  PELICHHUH
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOoTHI U IpyTHE).

PerysiTuBHbIE YHUBepCaJlbHbIE Y4eOHbIe 1efiCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIU JEATEIbHOCTH, [UIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PENICHHS YUYCOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PE3YJbTATOB MO OCBOEHUIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (enepanbHOi paboueld MporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHMS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuuduyeckue s NpeIMeTHOM obnactd «XuMHUS», BUIBI
NEATENBHOCTA 10  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEPIPETAIUU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0ydenus B 8 kiiacce npeaIMeTHbIEC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi IOJIsl XUMUYECKOTO JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHUYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCIMHECHUS, pEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- U SHJIOTEPMUUYECKHE PEAKIINH, TEII0BOM A (eKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHasi OpOWTalb, pPaJUYC
aToMa, XMMHUYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(porieHTHAsI KOHIIEHTpAIUsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH U
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopmynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicH Ilepumogmueckoro 3akona JI. U. Mennaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, INOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TadOnmuHyto (opmy Ilepuogmdeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jindaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynma (b-rpymnma)», maneie u
OombIIME TEPHOJbI, COOTHOCHTh OOO3HAUEHHUS, KOTOPHbIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenzaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTAB M 3aps] AApa, oOLIee YUCI0 IEKTPOHOB
U pacrnpeaereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEeaKIuu (MO YHCIYy M COCTaBY YYaCTBYIOIIMX B pPEAKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XUMUYECKHE CBOMCTBa BEIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPXKAAsl ONKMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IPOTEKAaHMS XUMHUYECKUX TNPEBpAllCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro JjieMeHTa Mo (opmyne
COEIMHEHNS, MACCOBYIO JIOJIO BEIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPALHA MBICIUTEIBHOW JAEATEIBHOCTU — aHAIU3
U CUHTE3, CpaBHEHUE, 0000IIeHHE, CHCTeMAaTHU3aluio, KJIacCU(PUKALNIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3€d — I U3YYEHUS CBOICTB
BEIIECTB M XHMHYECKUX PpEAKUUN, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOJIEHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCylIOW U
nabopaTopHbiM 00OpYZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy o0ydenus B 9 kiacce npeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, pPEeaKIUd HOHHOTO
oOMeHa, KaTaliu3aTrop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajiotponus, am(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaJNINYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUUA U
NPUMEHSATH 3T MOHITHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0O CHUMBOJIUKY JUISI COCTaBJICHUS (PopMyn
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeQuMHEHUM mo ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAS, METAJJIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHWYECKHUX COCAMHEHMM, THUIN KPUCTATUIMYECKOM
pEeLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIHKCHIBATH U XapaKTepU30BaTh
Tabiuunyto ¢opmy [leprmonnyueckoit CUCTEMBI XUMUYECKHX 3JIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoarpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIHE MEPUOJBI, COOTHOCHUTD
0o003HaueHusl, KOTOphlE MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DJIIEKTPOHOB U
pacrpefieieHie HMX 1O JJIGKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COEIWHECHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(h(EKTy, M0 M3MEHEHUIO CTENEeHEH OKHUCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CrenuUUecKne XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YpaBHEHHUs pPEaKIi, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHHUSI XWMHUYECKUX TPEBpAIICHUNH B pPa3IUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYI0O H MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIB30BAHUS ~ XUMUYECKOM  MOCyloM U
nabopaTopHbIM OOOpYyIOBaHMEM, a TaKkKe TpaBuia oOOpalieHus C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYyYEHHIO M COOMpaHUIO
ra3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-, TUIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITH OCHOBHBIE OIEpAIlMU MBICIUTEIBHON NESATeIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHe, CUCTEeMaTH3allli0, BBISBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJEIMPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBO 4yacos
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
KonTpoabHubie IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHayajibHble XMMHYECKHE TIOHATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 12 9 bubnuoteka [IOK
' MPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
19 BemiecTBa 1 xXumMmnueckue 19 1 bubmmoreka [IOK
' peaKIuu https://m.edso0.ru/7f41837¢
Hroro no pazneny 32
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 7 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
Boaopon. [lonsitue o kucinorax bu6mmoreka [IOK
2.2 13 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. Pactoper. [TonsTue 06 4 1 1 bu6mmoreka [IOK
' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 13 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 40

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMmeHToB /I. U. MenpaeneeBa. CTpoenune aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 10 bubnuoreka [IOK
' XHUMHYECKUX dteMeHToB . 1. https://m.edsoo.ru/7f41837¢c
MemnpneneeBa. CTpoeHue atoma
XuMHu4decKas CBS3b.
3.2 OKHCIIHTENBHO- 16 bubamorexa LOK
' ATER https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKIINN
bubmmoreka [IOK
Hroro no pasnerny 30 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMms 3 bubamorexa [OK
p p https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




9 KJIACC

KosauuecTBo yacon DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrtponbubie | IlpakTnuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. BemecTBO M1 XMHMHYeCKHE peaKIHH
11 [ToBTOpenue u yrinyoieHue 3HaHUN 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoreka [IOK
' peaxuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubmmoreka [IOK
' XHWMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemera/uibl M UX COCAUHEHUSA
21 OO6mras XxapaKTepUCTUKA XUMUYECKHUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHHbL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHTOoB VA-rpymmsbl. A30T, hochop u ux 7 1 bubmorera [OK
' PYHHEBL ’ P https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO11ast XapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynnel. Yriepoa n 8 1 2 bubmorexa [OK
' . PYHTBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25




Paznen 3. MeTaJiIbl M UX COCAMHCHUSA

N bubnmnoreka [JOK
3.1 Obuwe cpoficTsa MeTanIoB 4 https://m.edso0o.ru/7f41a636
N bubnuoreka [IOK
3.2 Baxueiiime MeTauIbl U UX COEIAHEHUSA 16 https://m.edsoo0.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B MaTepUalibl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
) ctiecTra n p a https://m.edso00.ru/7f41a636
Hroro mo paznery 3
p 3 bubmmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IVTAHUPOBAHHUE 8 KJIACC

Konnuecrso DJIeKTPOHHbIE M (PpoBbIE
Ne 4yacoB aTra uyyeHust o0pa3oBaTe/ibHbIE PeCypPChl
Tema ypoka A ¥ P pecyp
n/n
Bceero
[Ipenmer xumuu. Pose XuMuu B )KU3HU
1 qeToBeKa 1 bubmmoreka [IOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTna.
5 [ToHsiTHE 0 METOAX TTO3HAHUS B XUMUH. 1 bubnuoteka [IOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1
«IIpaBuiia paboThI B 1ab0paTOpuu 1
3 npuéMbl 0OpaleHus ¢ 1ad0paToOpPHLIM 1 bubmmorexa [TOK
P patt paTop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Yucteie BemecTBa u cmecu. CriocoObl
. bu6mmoreka [IOK
4 pa3aesieHus: cMecei 1
https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabota No 2
5 «Paznenenue cmeceit (Ha 1 bubnuoreka [IOK
MIpUMEPE OYMCTKH TIOBAPEHHOW COJIH )» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
6 A 1
TOMBI H MOJCKYIR https://m.edsoo.ru/ff0d2a6¢c
XUMUYECKHUE DIIEMEHTHI. 3HAKH
bu6mmoreka [IOK
7 (CMBOJIBI) XMMHUYECKUX JIIEMEHTOB 1

https://m.edsoo.ru/ff0d2be8




8 XUMHUYECKUE DJIEMEHTHI.
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
9 IIpocTsIie U CIIOKHBIE BEIIECTBA bubnuoreka LIOK
https://m.edsoo.ru/ff0d2a6c
10 IIpocTslie U ClIOkKHBIE BEIIECTBA bubnuoreka LIOK
https://m.edsoo.ru/ff0d2a6¢
1 ATOMHO-MOJIEKYJISIPHOE YUEHHUE bubnuoreka LIOK
https://m.edsoo.ru/ff0d2d50
12 ATOMHO-MOJIEKYJISIPHOE YYEHHE bubnuoteka [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTAaBa BEIIIECTB.
Xumuuaeckas popmyna. BareHTHOCTB
13 ATOMO o S TCMOHTO bubmmoreka [IOK
TOMOB XHMITHCCIIX 3JICMEHTOR https://m.edsoo.ru/ff0d2eae
14 Xumuuaeckas popmysa. BaaeHTHOCT Bubnnorexa LIOK
ATOMOB XHMUHCCKHX SICMCHTOB https://m.edsoo.ru/ff0d2eae
OTHOcUTEeNIbHAsA aTOMHAs Macca.
bubmuoreka [IOK
15 OTHOcCUTENbHAs MOJIEKYJISIpHAs Macca
https://m.edsoo.ru/ff0d323c
16 OTHOcUTeNbHAs aTOMHas Macca.
bu6mmoreka [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca
https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XMMHAYECKOTO 3JIEMEHTA B
A bu6moreka IIOK
17 COEIMHEHHU

https://m.edsoo.ru/ff0d350c




18 MaccoBas g0l XUMHYECKOTO DJIIEMEHTA B
bu6mmoreka [IOK
COEIMHEHUN
https://m.edsoo.ru/ff0d350c
19 KonnuectBo BemecrBa. Mosb. MonsipHas bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
20 KonnuectBo BemecrBa. Mosb. MonsipHas bubnuoteka [IOK
Macca https://m.edsoo.ru/ff0d5230
dusnyeckre U XUMAYECKHE
21 SIBJICHUS. XUMHUUECKAsT PEAKIIUS bubmorexa [OK
’ peakdl https://m.edsoo.ru/ff0d37fa
22 dusnyeckre U XUMAYECKHE
bubmmoreka [IOK
SBJICHHS. XUMUYECKast pEaKIIHs
https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus
23 MPOTEKAHUS XUMHAYECKUX PEAKIUIA bubmorexa [OK
p peakt https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHS MacChl
24 BELLECTB. XUMUYECKUE YPABHEHHUS bubmorexa [OK
' yp https://m.edsoo.ru/ff0d3b88
25 3aK0H COXpaHEHHS MACChl
bubmuoreka [IOK
BEIECTB. XUMUYECKHE YPAaBHEHUS
https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIu4ecTBa, MacChl
26 BEII[ECTBA M0 YPAaBHEHUSIM XUMUYECKUX bu6mmoreka LIOK
peaxiuii https://m.edsoo.ru/ff0d5708
7 BrrunciaeHus KoIu4ecTBa, MacChl bubmmoreka [IOK

BEIECTBA M0 YPABHEHUSAM XUMHYECKUX
peaxuin

https://m.edsoo.ru/ff0d5708




Knaccuduxanus XuMHUECKUX peakuit
(coenuHeHMsl, pa3IoKEHHU,

bubmmoreka [IOK

2

8 3aMeIeHus, 0OMEHa) https://m.edsoo.ru/ff0d3f34
Krnaccudukanus XuMHYECKUX PEaKITUit bubmorexa IJOK

29 (coemuHeHwMs, Pa3I0KESHUS, https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
Kiaccudukaimst XuMU4ecKux peaxiui bubmorexa IJOK

30 (COR THHCHN, PASIIONKEHEL, https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-

31 sHimknoneauct. O6o0enne bu6mmoreka [IOK
cUCTEMAaTH3alysI 3HAHUN https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel o Teme

bu6mmoreka [IOK
32 «BelllecTBa 1 XUMUYECKUE PEAKIIUI
https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3yXa.

33 Kucnopon bu6mmoreka [IOK
— BJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BerectBo. O30H
dusznueckue 1 XUMHYECKHAE CBOMCTBA
KHCIOpoJa (peakIlni OKUCIIEHHS, TOPESHHE).

3 HOHHle/IeHO 6( peait P ) bubmuoreka [JOK

https://m.edsoo.ru/ff0d4614
OKCHJIaX
CrniocoObl moyueHus
bu6mmoreka IIOK
35 KHCJIOPOa B 1abopaTopuu U

MIPOMBIIIINICHHOCTH. HpI/IMeHeHI/IC KHCII0pOoaa

https://m.edsoo.ru/ff0d497a




TennoBoit 3¢ ekt XuMHIecKoit
peaKiuu, IOHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH, IK30-

bu6mmoreka [IOK

36

U SHIOTEPMUYECKHUX PEAKIUAX https://m.edsoo.ru/ff0d4790
37 TerutoBoii 3heKT XUMUIECKO bubmmorexa IJOK

PEAKITHH, TIOHSATHE O https://m.edsoo.ru/ff0d4790

TEPMOXUMHUIECKOM YPAaBHEHUH, IK30-

1 DHJIOTEPMHUYCCKUX PEAKITHSIX

Tonnuso (HeQTh, yroab U MeTaH).

38 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 bubnuoreka LIOK
MPEIOTBPALLICHHS https://m.edsoo.ru/ff0d4c4a
[Ipaktrueckas padota Ne 3 o Teme

39 «ITomyuenue u coOUpaHue KUCIOPOa, bubnuoreka [IOK
W3y4YEHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — snemMeHT ¥ IpocToe BEIIeCTBO.

40 Haxoic €HUE B MPUPOJEC ’ bubmmorexa [OK

s PHpoL https://m.edsoo.ru/ff0d4dd0
Ou3nyecKkue U XUMHYECKUE CBOMCTBA
41 BONODOA bubmuoreka [IOK
AOPOE. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bonopoia

42 [ToHsiTHE O KUCTTOTAX U COJISIX bubmuoreka [IOK

https://m.edsoo.ru/ff0d50d2

43 CriocoOslI mosTydeHus: BOAOPOia B bubnmoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas pabota Ne 4 1o Teme
«Ilonmyuenue u cobupanue Bo0poOa,

bubmmoreka [IOK

44 .
HU3yYEHHUE Er0 CBOMCTB) https://m.edsoo.ru/ff0d4f42
45 MonsipHbIid 005EM Ta30B. 3aKOH ABOTaAPO bubnuoreka LIOK
https://m.edsoo.ru/ff0d542e
46 MouisipHbIii 00bE€M razoB. 3akoH ABOraapo bubnuoreka LIOK
https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
BEIIeCTBa r'a3a 10 €ro U3BECTHOM
47 KOI;IHHGCTB BEIIEeCTBA HIIN 061>é':My bubmmorexa [TOK
yBet Y https://m.edsoo.ru/ff0d55a0
48 Brruucienus o0b€Ma, KOIMYECTBA bubmorexa [IOK
BEIIEeCTBA I'a3a 0 €ro U3BECTHOM
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00bEMY
Brruucnenust 00EMOB ra30B 10 YpaBHEHUIO
49 peaKkIiK Ha OCHOBE 3aKOHA 00BEMHBIX bu6mmoreka [IOK
OTHOIIICHUH T'a30B https://m.edsoo.ru/ff0d5708
50 Brruncienus 00bEMOB ra3oB 10 YpaBHEHUIO Bubnnorexa LIOK
peaKkIiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
51 dOu3nvecKue 1 XUMHYECKHE CBOMCTBA BOABI bu6mmoreka LIOK
https://m.edsoo.ru/ff0d587a
59 CocraB ocHoBanwuil. [TorsTHE 00 bubmuoreka [JOK
WHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceilieHHnbsie u
HCHACBIIICHHBIE PACTBOPEL
53 P P bu6moreka IIOK

https://m.edsoo.ru/ff0d5b40




o4 MaccoBast 10714 BEIIeCTBa B pacTBOPE bubimoreka LIOK
https://m.edsoo.ru/ff0d5b40
[Ipaktuyeckas pabora Ne 5 o reme
«IIpuroroBiaeHue pacTBOPOB C
55 o1 pe enEHHOU MaI:COBOﬁp oJei bubamorexa LOK
pea . A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIISCTBA
KonTponsnas padorta Ne2 no
56 teMe «Kucnopoa. Bonopon. Boma» bubnmorexa HOK
POt PO https://m.edsoo.ru/ff0d6342
OKCHIBL: COCTaB,
bu6mmoreka [IOK
57 KJ1accu(UKaIysi, HOMEHKIAaTypa
https://m.edsoo.ru/ff0d664e
58 Oxcunl: COCTaB,
bubmmoreka [IOK
KJ1accu(uKaIysi, HOMCHKIAaTypa
https://m.edsoo.ru/ff0d664e
[Tosnydenne u XUMUYECKHE CBOMCTBA
59 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmuorexa [JOK
OKCHUJIOB https://m.edsoo.ru/ff0d664e
OCHOBaHUS: COCTaB,
60 Knaccudukaiys, HOMEHKIIaTypa bubmorexa [TOK
e P https://m.edsoo.ru/ff0d67ca
61 OCHOBaHHUS: COCTaB,
bu6mmoreka IIOK
KJaccuQuKalus, HOMEHKIaTypa
https://m.edsoo.ru/ff0d67ca
62 [Tonyuenune n XMMHUYECKHUE CBOMCTBA bu6nuoreka LIOK

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca




KwucnoTsr: cocTas,

63 KnaceHduKais bu6mmoreka [IOK
’ https:/m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
64 Kucnotsr: cocTas,
bu6mmoreka [IOK
KJ1acCH(UKAIIHs,
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
65 [Tony4yenue n XuMH4YECKHE CBOMCTBA KUCIIOT bubnuoreka LIOK
https://m.edsoo.ru/ffOdfee?
Conu (cpennue): HOMEHKIIATypa,
66 CrOCOOBI MOJTyYEHUS, XUMUIECKUE bubnuotexa [IOK
CBOMCTBA https://m.edsoo.ru/00ad9474
Couu (cpeHr€e): HOMEHKIIATYpA, bu6mnoreka [IOK
67 CIOCOOBI MOJTyYEHHUS, XUMUICCKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padorta Ne 6. Pernrenue
68 AKCIEPUMEHTAIBHBIX 3a/1a4 bubnuoreka [IOK
1o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
I'enetnyeckas cBsI3b MEXKIY
69 KJIJacCaMH HEOPraHUYECKUX COEIMHEHUI bubmmorexa [HOK
P o https://m.edsoo.ru/00ad9a50
70 I'enetnyeckas cBsI3b MEXKIY
. bu6mmoreka IIOK
KJIJaCCaMH HEOPTaHUUYECKUX COETMHEHMIA
https://m.edsoo.ru/00ad9a50
71 O06o01IeHre 1 cUCTeMaTH3aIvsl 3SHAHUH bubmuoreka [IOK

https://m.edsoo.ru/00ad9ch?2




KonTtponsHas pabota Ne3 o Teme
"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX

bubmmoreka [IOK

72
coequHeHn" https://m.edsoo.ru/00ad9ela
[TepBBIe MOTBITKH KITACCH(PUKANN
XUMHYECKHUX dIeMeHTOB. [loHsATHE O
73 OVIIHAX bubnuoteka [IOK
Pyl https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
74 cucTemMa XuMudeckux anemeHntos /1. U. bubnuoteka [JOK
MenneneeBa https://m.edsoo.ru/00ada52¢c
75 [Tepuonpl, rpymibl, MOArPYHIILI bubnuoreka [IOK
https://m.edsoo.ru/00ada52¢
76 Crpoenue aroMoB. COCTaB aTOMHBIX SIAEP. bubnuoreka [IOK
M3oTtomsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
77 3JIEMEHTOB bubnuoreka [IOK
[Tepuonunueckoit cucremsl Jl. 1. Menaeneena https://m.edsoo.ru/00ada6bc
CtpoeHue MeKTPOHHBIX 000JI0YEK aTOMOB bubmuoreka [IOK
/8 3JIEMEHTOB https://m.edsoo.ru/00adaébc
[Tepuonnueckoit cucremsl Jl. 1. Menaeneena
CtpoeHue 1eKTPOHHBIX 000JI0YEK aTOMOB bubnmnorexa LIOK
79 https://m.edsoo.ru/00ada6bc

9JICMCHTOB

[Tepuomnueckont cucremsl Jl. 1. Menaeneesa




CtpoeHue IEKTPOHHBIX 000JI04YEK aTOMOB

bu6mmoreka [IOK

80 T https://m.edsoo.ru/00adaébc
ITepunoanueckoit cucremst /1. 1. Menneneena
XapakTepucTiKa XUMHUYECKOTO JIEMEHTA I10
ero noJjioxkeHuto B [leproguaeckoii cucrteme Bu6 10K
nomorexa
81 . . Meuneneesa
A t https://m.edsoo.ru/00ada824
82 XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA 110 bubmorexa IIOK
ero noJioxkeHuto B [leprnoanueckoit cucreme https://m.edsoo.ru/00ada824
J1. . Menneneena T '
3nauenue [leproamaeckoro 3akoHa
83 TSt pPa3BUTHS HAYKU U Bu6morexa LIOK
npaktuku. Jl. 1. MenaeneeB — y4€HbIH, https://m.edsoo.ru/00adag6e
HEaror U IPaKIaHuH T '
DIIEKTPOOTPULIATEILHOCTD
bubnunoreka LIOK
84 aTOMOB XUMHYECKHUX DIIEMEHTOB httos://m.e dsocflru 100adaab8
85 DIEeKTPOOTPULIATEITBHOCTh
bubnuoreka LIOK
aTOMOB XUMHYECKHUX DIIEMEHTOB 1
https://m.edsoo.ru/00adaab8
86 HNonnas xumMuueckast CBsI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
87 HNonnag xuMuueckas cBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
88 KoBanenTHas nossipHast XuMu4eckas bu6nuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
89 KoBanenTHas noaspHasi XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8




9 KoBanenTHas HenossipHass XuMU4ecKas bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
o1 KoBanenTHas HenossipHass XuMu4ecKas bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
o CTenen oknceHiA https://m.edsoo.ru/00adae28
bubmmoreka [IOK
% CTenen oknceHiA https://m.edsoo.ru/00adae28
OKHUCIUTEIIBHO- BOCCTAHOBUTEIHHBIC
94 S bubmoreka [IOK
peaK https://m.edsoo.ru/00adb076
05 OKHUCIUTEITBHO- BOCCTAHOBUTEIHHBIC
bu6mmoreka [IOK
peakuuu
https://m.edsoo.ru/00adb076
96 OKHCITUTEIBHO- BOCCTAHOBUTEIILHBIC
bu6mmoreka [IOK
peakuuu
https://m.edsoo.ru/00adb076
97 OKHCITUTEIIBHO- BOCCTAHOBUTEIILHBIC
bu6mmoreka [IOK
peakuuu
https://m.edsoo.ru/00adb076
98 OxkucnuTenu U BOCCTAHOBUTENN bubnuoreka [IOK
https://m.edsoo.ru/00adb076
KonTponsnas pabota Ne4 o teme
99 «CTpoeHue aroma bubmmorexa [TOK
i https://m.edsoo.ru/00adb486
XHUMHUYECKas CBSA3b)»
PesepBHBIN ypOK.
100 O000I11IeHNE U CHCTEMATH3ALM 3HAHU bubmorexa LIOK

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




PesepBHeiit ypok. O0001IEHNE 1

101 cCUCTEMAaTH3allMs 3HAHUNA 1 bubmaorexa LIOK
1t https://m.edso0.ru/00ad9ch?2
P 7 . 0600
102 | cncrovommamonnii . BuGorexa LIOK
1l https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KJIACC

KosmuecTBo DJIeKTPOHHbIE
Ne 4acoB ara uudgpoBbie
Tema ypoka A bp
n/n HU3yYeHHsd o0pa3oBare/ibHbIE
Bcero
pecypcbl
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuoreka LIOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adb59e
. N. MenneneeBa
3aKOHOMEPHOCTH B

9 U3MEHEHUU CBOWCTB 1 bubmmoreka [IOK
XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOJIOB
Knaccudukanus u

3 HOMEHKIATYDA 1 bu6mmoreka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEIECTB
Buaer xumMmueckoi CBSI3H
bubmmoreka [IOK
4 Y THIBI KPUCTAJUIMYECKUX 1

. https://m.edsoo.ru/00adbac6
peméToK
KonTtponbHas padora Nel
o teme «IloBTOopenue n

5 yriIyOJIeHUe 3HAaHUN 1
OCHOBHBIX pa3JIeoB Kypca
8 kmacca»

Kiaccuduxarmst
6 XUMUYECKUX PEAKIIMH 10 1 bubmmorexa [TOK
Pearht https://m.edsoo.ru/00adbcb0
pa3IMYHBIM TIPU3HAKAM
[Tonsatue o ckopoctu

7 XUMUYECKON PEaKLUH. 1 bubnuoreka [IOK
[lousaTHe 0 TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI,

8 BIIUSFOIITUE HA CKOPOCTh 1 bubmuoreka [IOK
XUMHUYECKOHN peakiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO
paBHOBeCHS
OKuCIUTENbHO-

bu6mmoreka IIOK
9 BOCCTaHOBUTEJIbHBIE 1

peakuuu

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




Teopus

10 AIIEKTPOIUTUYECKON bubnuoreka LIOK
muccoranuu. CHUIbHbBIC U https://m.edsoo.ru/00adcd68
cJ1a0bIe AIEKTPOJIUTHI

1 HoHHbIE ypaBHEHUS bubnuoreka [IOK
peakuuin https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA
KHCIIOT U OCHOBaHUH B

12 CBETE MPEICTABJICHUI 00 Bubmroreia LIOK

. https://m.edsoo.ru/00add5d8
AIEKTPOJIMTUYECKOMN
JTUCCOLIMAITAN
XUMHUYECKHE CBOMCTBA
COJIEH B CBETE
13 MpeACTaBICHUI 00 bubamorexa [OK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKOMN
JTUCCOIIAAITAN

1 [TonsiTue o runponnse bu6mmoreka [IOK
coJieit https://m.edsoo.ru/00add9d4

15 O06o06meHne u bubmmoreka [IOK
cUCTeMAaTH3aIlMs 3HAaHUHI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne

16 1. «Pemenue bubnuoreka [IOK
AKCIIEPUMEHTATILHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KonTtponbras padota Ne2
o TeMe

17 «NEKTPOJIUTHYECKAS bubnuoreka [IOK
JIUCCOLIAAIIHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKITUU B
pacTBopax»

OO6mras xapakTepuCTHKA

18 rajjoreHoB. XMMHYCCKHUE bubmuoreka [IOK
CBOICTBA HA IIpUMEpPE https://m.edsoo.ru/00addfe2
xJiopa
Xnopooaopoa. ConsiHas

19 KHUCIIOTa, XUMAYECKHUE bubmuoreka [IOK
CBOMCTBA, MTOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[IpakTuueckas padota Ne

bu6mmoreka IIOK
20 2 o teme «llomydyenue

COJITHOM KUCJIOTBHI,

https://m.edsoo.ru/00ade348

HU3yYECHUE €€ CBOKCTB)




Briuucnenus no
YPaBHEHUSM XUMUYECKUX

bu6mmoreka [IOK

21 peakuuii, €Ciiv OUH U3 https://m.edsoo.ru/00ade488
pEareHToB JiaH B H30BITKE

29 OO01mmas xapakTeprucTUKa bubnuoreka [IOK
anemMeHTOB VIA-rpynms https://m.edsoo.ru/00ade64a
AJIOTpOTTHBIE
MOIU(UKAIIIH CEPHI.

23 Haxosxnenue cepsl u € bubnuoreka [IOK
COEJIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XuMHUYECKHe CBOMCTBA
cepol

n | e o
CIMITECKIe CBOHCTEA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas

o5 KHUCJIOTa, pu3ndeckue u bubmmoreka [IOK
XUMHUYECKIE CBOMCTBA, https://m.edsoo.ru/00adea28
IIpUMEHEHNE
XUMUYECKUE PEAKIINH,

JIeXKAaIIe B OCHOBE
MIPOMBIIIJIEHHOTO crtocoba

26 MOJTyYCHUST CEPHOM bubnuoreka [IOK
KUCIOThL. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKpY)Karollen cpeibl
COCTMHCHUSIMH CEPbI
Brruucnenune maccoBoit

27 JIOJTM BBIXOJIa MPOJIYKTa Bubmaorexa HOK

https://m.edsoo.ru/00adec8a
peakuuu
OO6mras xapakTepucTuKa
2IeMEHTOB V A-TPYIIIIBI.
28 Azor, paCHpOCTpEIZ:HHe B bubmmorexa [OK
https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero pu3ndecKue
29 1 XMMHYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHHUE U IPUMEHEHHE
30 IIpakTuyeckas padota Ne bu6nuoreka LIOK

3 no Teme «llomydyenue

https://m.edso0.ru/00adf180

aMMUaKa, U3y4eHHe ero
CBOMWCTBY»




A30THast KUcJIoTa, €€

31 ¢busnueckue u bubmorera IOK
. https://m.edsoo.ru/00adf306
XUMHUYECKUE CBOICTBA
Hcnonp3oBanne HUTPATOB
U COJIEH aMMOHMUS B
KaueCcTBe MUHEPAIbHBIX
32 ynoOpenuii. XuMudeckoe Bubmroreia LIOK
https://m.edsoo.ru/00adf518
3arpsi3HEHUE
OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU a30Ta
®docdop. Oxcnn pocdopa
(V) 1 bocopiras bubnuoteka [IOK

33 KHUCII0Ta, PU3NYECKHUE U
XHMIIECKIe CBOHCTBA, https://m.edsoo.ru/00adf68a
TOJTyYCHUE
Hcnons3oBanue
(docdaroB B kauecTBe

34 MHHEPAJIbHBIX bubnuoreka LIOK
ynoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM CpeIb
dbocdaramu
VYraepon,

35 pacrnpocTpaHeHUE B bubnuoreka [IOK
npupoje, pusndeckue u https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Okcuppl yriaeponaa, ux
(dbuznveckue u

36 XHMHYECKHE CBOMCTBA. bubnuoreka [IOK
DKOJIOTUYECKHE https://m.edsoo.ru/00adfebe
po0IeMbl, CBSI3aHHBIE C
okcuoM yriaepoaa (1V)

37 VYroisbHas KUCIIOTa U €€ bubnuoreka [IOK
COJIN https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora No
4 no teme "l[lonyuenue

38 YTJIEKUCIIOTO Tasa. bubmmorexa [OK

https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
KapOoHaT-uoH"

39 IlepBoHavanbHelE bubnuoreka LIOK

MOHATHS 00 https://m.edsoo.ru/00ae054e




OpraHn4Y€CKUX BCUICCTBAX
KaK O COCANHCHUAX
yriepoja

Kpemnuii u ero

bu6mmoreka [IOK

40 COEAMHEHUS https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne
5. Pemienue

41 AKCIIEPUMEHTATILHBIX bubnuoreka [IOK
3a7a4 1Mo Teme https://m.edsoo.ru/00ae0bf2
«BaxkHeie HeMeTaIbl
1 UX COCAMHEHUSY
Kontponsnas padora Ne3

42 1o Teme «Baxuenmme bubmmoreka [IOK
HEMETAJUIbl U X https://m.edsoo.ru/00ae0e18
COCAMHEHUSDY
OO1as xapakTepucTUKa
XUMHYECKHX DJIICMEHTOB
— METaJIJIOB.

43 MeTtannuyueckas CBs3b U bubmmoreka [IOK
METAJTNYECKas https://m.edsoo.ru/00ae103e
KpUCTAUTHYECKAs
pemérka. Guznyeckne
CBOICTBA METAJJIOB
XUMHUYECKUE CBOMCTBA

44 METAJIIOB. bubnuoreka [IOK
DIIEKTPOXUMUYECKUMN PsT https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METAJIOB
O01me crioco0nl
MOJTYy4YCHHS] METaJIOB.

CnnaBel. Beruuciaenus mo
45 YpaBHEHUSM XUMHYECKHX bubmmorexa [JOK
= https://m.edso0.ru/00ae1156
peaKIui, eClIv OJIUH U3
pEareHTOB COJICPIKUT
MIPUMECH

46 [TonsiTue o koppo3uu bubnuoreka [IOK
METAJLJIOB https://m.edsoo.ru/00ae1278

bu6mmoreka IIOK

47 [Henormsie meTaet https://m.edsoo.ru/00ae14b2

48 OKcHbl ¥ TUAPOKCUIBI bubnmoreka [IOK
HATpus U Kanus https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3eMenbHBIE bubmmorexa [JOK

https://m.edsoo.ru/00ae15e8




METaJUIbI — KaJILIIUNA U
Mar"ui

Baxxneiiime coequHeHUa

bu6mmoreka [IOK

50 KaJIbITUs https://m.edsoo.ru/00ae15e8
51 O6o006mienue u
CUCTEMaTH3aI[Us 3HAHHIMA
59 JKécTkocTh BOJIBI 1 bu6mmoreka [IOK
crocoOBbI €€ yCTpaHEHHS https://m.edso0.ru/00ae1886
[IpaxTnueckas padora Ne
53 6 no teme "KEcTroCTh bubnuoreka [IOK
BOJIbI K METO/IbI €€ https://m.edsoo.ru/00aelaed
ycTpaHeHus"
. bubmmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOIICTBa bubnuoreka [IOK
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Keseso https://m.edsoo.ru/00ae1d86
OKcHIBI, THAPOKCUIBI K
57 COJIH JKeJIe3a ?I 1) u xenesa bubnmorexa LHOK
(1) https://m.edsoo.ru/00ae35e6
58 O6o0menue u
CUCTeMaTH3aIlus 3HAHUHA
[TpakTrueckas padota Ne
7. Pemienne
59 AKCIIEPUMEHTATILHBIX bubnuoreka [IOK
3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«BaxHeiine MeTamibl 1
WX COCTUHEHUS
Brruucnenus no
YPaBHEHUSM XUMUYECKHX
peaKIui, eClIv OJIUH W3
50 peareHTOB JIaH B U30BITKE bubnuoreka [IOK
WJIHA COJIEPKUT IPUMECH. https://m.edsoo.ru/00ae1750
Brruucnenus maccoBoit
JIOJIU BBIXOJ1a IPOIYKTA
peaxiu
61 O6006mmenue u
CUCTeMaTH3aIUs 3HAHUIA
62 KonTtponpHas pabota Ne4d

no teMe «BaxxHelnime




MCETaAJJIbI U UX
COCJIMHEHUS
BemecrBa u Marepuaisl B
63 MTOBCETHEBHOM KU3HU 1 bubmorera IOK
https://m.edsoo.ru/00ae3f50
yeyioBeka
XUMHYECKOE 3arpsiI3HEHNE bubnuoreka [IOK
64 . 1
OKPYKaroLEn CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX Mpo0IeM https://m.edsoo.ru/00ae4270
PesepBHBIH ypOK.
66 O060061enne u 1 bubmiorexa [OK
. https://m.edsoo.ru/00ae0d0a
CUcCreMaTu3alis 3HaHuu
PesepBHbIi ypok.
67 OBobeHe 1 1 bubmiorexa [OK
. https://m.edsoo.ru/00adb33c
cucreMaruisanus 3HaHUun
Pe3epBHbIi ypOK.
68 O6og eHI/IGYII/DI 1 bubmiorexa [OK
m . https://m.edsoo.ru/00ad9ch2
CUcCreMaTu3alis 3HaHuu
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYUEHUKA
e TaGpuensu O.C., Octpoymon W.I'., CnankoB C.A. Xumus 8
kiacc.- AO"U3narensctBo"[Ipocsenienne”,2023
e TaGpuensu O.C., OctpoymoB WU.I"., Cnanko C.A. Xumus
9xnacc.- M.:ITpocsemienne,2024

METOANUYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. T'abpuensn O. C., Bockoboinukoa H. II., Smykoa A. B. HacronpHas kuwura
yunrtens. Xumus. 8 ki1.: Meroaudeckoe nocobue. - M.: Ipoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Terpagp mnst maGopaTOpHBIX OMNBITOB U
npaktuyeckux padot. 8 kiI. K yueOnuky O. C. I'abpuensna «Xumusi. § Kiaccy.
M.:Ipoa,2022.

3. lN'abpuensn, O. C. Meroaudeckoe nocodue k yueouuky O. C. 'abpuensina
«Xumus». 8 xmacc / O. C. Tabpuensa. — M.: Jlpoda, 2021. — 109.

4. l'abpuensH, O. C. Merognueckoe nmocodue k yueobnuky O. C. ['abpuensna
«Xumus». 9 xmacc / O. C. Tabpuensa. — M.: Jlpoda, 2021. — 108.

5. Xumusi: TexHosiorudeckue kKaptel K yueOHwmky O. C. I'abpuensHa «Xumwus. 8
Kiaace»: Meroamueckoe mocooue / JI. M. Acanosa. — M. : Jlpoda, 2020

6. Xumus : texnonorumdeckue kapthl K ydeOHMKy O. C. ['abpuensna «Xumus. 9
Kiacce»: metoaudeckoe mocobue / JI. Y. AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 xin.: KoHTponmbHble W mpoBepouHblie paboThl kK yuebnumky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. -
M.: Ipoda, 2022.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCBI CETH
HUHTEPHET



http://www.chemnet.ru I'azera «Xumusi» u callT it yauTens «5 Uy Ha ypok

xumuny http://him.1september.ru

Enunas xomneknus [{OP: Ipeamernas xomrekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO- HayuHbIE SKciepuMEHTHI: xumusd. Komteknus Poccniickoro
o01eo0paszoBatebHOrO opTaa http://experiment.edu.ru

AJIXUMUK: caiit JI.FO. Anuk6eposoit http://www alhimik.ru Bcepoccuiickas

OJIUMIIHAJA IIKOJIHLHUKOB 1Mo xumuu http://chem.rusolymp.ru

OpI‘aHI/I‘ICCKaH XUMUS: BHGKTpOHHBIﬁ yqe6HI/IK JJIIs Cpe;[Heﬁ HTKOJIBI

http://www.chemistry.ssu.samara.ru

OTkpbIThIH KOJIeK: XuMus http://www.chemistry.ru

I[I/ICTaHIII/IOHHaSI OJIMMIINaga 1o XuMHum: TGHGKOMMyHI/IKaIII/IOHHEJﬁ

o0Opa3oBaTeIbHBIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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