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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms, mnpencrtaBieHHbIXx B PI'OC OOO, a Takke Ha ocHOBe (denepanpbHOM padboueit
MPOrpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIICIIIUH IPENoJaBaHUs y4eOHOTO npenMera «XUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa mo xumMuu Aa€T MpeAcTaBiICHHE O LesIX, oOmie crparerud oOydyeHwus,
BOCIHUTAHMSI U Ppa3BUTUSA OOy4alOUIMXCAd CpPEACTBAMH y4eOHOro TpeaMeTa, YyCTaHABIMBAaeT
00s13aTeNbHOE TPEIMETHOE COJCpXKaHUE, IMPEIyCMaTPUBAET pacHpeAesieHHe €ro o Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MpOorpamMMbl 110 XUMHHM, ONPENEISIET KOJIUYECTBEHHbBIE U
KAueCTBEHHbIE XapPAKTEPUCTUKH COACPKAHUS, PEKOMEHIYEeMYIO0 IOCIIeOBATEIbHOCTh W3YYECHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeiIsieT BO3MOXKHOCTH TNpeaMeTa U peau3aliuu
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHOW TMPOTrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl, a Takke TPeOOBaHUHN K pe3ysbTaTaM O0y4YeHHs] XUMUU Ha YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOH  N1E€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHHUIO YIeOHOTO COICpKAHUSI.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (popMUpOBaHUS MHUPOBO33PEHHUSI OOYUaIOMIETOCs, €ro
MPEJICTABJICHU O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb UIPaloT (GopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTIX
pereHust r100anbHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBOM 1 YKOJOTHYECKON 0€30MaCHOCTH, POOIEM 3]paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3alid BO3MOXKHOCTEH JUIsi caMOpa3BUTHUS U (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001mel u (QyHKIIMOHATIEHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOy4aroImuxcs,
HaBBIKOB MX CaMOCTOSITEIbHON yueOHOM AeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHUT €O CHeu(UKON HAyYHOrO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJa
Ha €IUHCTBO NPUPOJBI U 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU
€CTECTBEHHO-HAyUYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHbIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00ydaromnXCsl.

JlanHble HampaBiieHUsT B OOY4YEHMHM XHMHUU OO€CHeUYMBAIOTCS CHEU(PUKON coJep:KaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBJSEeTCs NMeJaroruuyecky aJalTHPOBAaHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUU Ha ONPENIETIEHHOM JTarle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HA OCBOCHHE
0Oy4arolMMHUCS. CUCTEMBI INEPBOHAYAIbHBIX MOHATUNH XUMHH, OCHOB HEOPraHMYECKOM XUMHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHSITHI OPraHMYE€CKON XUMHUU.

CrtpykTypa copepikaHUs HpPOTrpaMMbl 1O XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJbIBa€TCs U3 CUCTEMbI IOHATUNA O XUMHUYECKOM AJIEMEHTE
U BENIECTBE W CHUCTEMBbl NOHIATHA O XuUMHUYecKod peakiuu. OOe 3TU CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEIOBATEILHOTO DPA3BUTHUS 3HAHMM HAa OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBICHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.



Teopernueckne 3HaHMSI pPacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEAOBATEIBLHO OT OIHOTO YPOBHS K JPYrOMY, BBITIOJIHSS
GyHKIIMU OOBSCHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOTYYEHUS] N3y4aeMbIX BEILIECTB.

OcBoeHne NPOrpaMMbl IO XHMHH CHOCOOCTBYET (HDOPMUPOBAHHMIO NPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIEH HAydyHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOTO OTHOILLIEHHUs K HAyYHOMY 3HAaHUIO M METOJaM IO3HAHWS B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPHUBJICUYCHUEM 3HAHUN U3 paHee M3YYEHHBIX Y4eOHBIX mpeaMeroB: «OKpyKaroumuit
Mup», «buonorus. 5-7 knaccs» u «®Pusuka. 7 Kiaacey.

[Ipu n3ydeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHHMI OCHOB XMMHYECKOH HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JIEATENIbHOCTH YelIOBEeKa U KaK OJIHOrO W3
KOMITOHEHTOB MHPOBOW KYJIbTYpHI. 3ajjaua y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKCHUH,
JOCTYIHBIX 0000IIEHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIICHUN K HAYYHBIM
METOJIaM MO3HAHMSI MIPU U3YYEHHUU BEUIECTB U XUMUYECKUX peakiui, B GOpMUPOBAHUM U PA3BUTHU
MO3HABATENbHBIX ~YMEHUH W HUX NOPUMEHEHMH B Yy4eOHO-TIO3HABATeNbHOM U y4yeOHO-
HCCIIEIOBATENLCKON JIEATENIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro OOpalieHHsl C BEIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
MPUOOPENU TaKue 1EH, KaK:

— (dopMUpOBaHHE HHTEUIEKTYAIbHO DPa3BUTOM IJIMYHOCTH, TOTOBOW K camMo00pa3oBaHUIO,
COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHHUH, CIIOCOOHON aganTHpPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

— HampaBJICHHOCTb OOy4Y€HHUsI Ha CHCTEMaTH4ecKoe TMpuoOIIeHHe OoO0yJarommxes K
CaMOCTOSITENIHOM TO3HABATEIBbHOW NIEATENbHOCTH, HAYYHBIM METOJaM MO3HaHHs, (OPMUPYIOIINM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOIIUMUCS — OTBITa
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue o0meil (YHKIMOHATBHOM M €CTECTBEHHO-HAY4YHOH TIPaMOTHOCTH, B TOM
quciae YMEHUH OOBSICHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIEro MHpa, MCIOJb3Ysl 3HAHUS U OIbIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYZIOBOM J1€ATENbHOCTH;

— (¢opmMupoBaHHE y OOYyYarOIUXCS T'YMaHUCTMUYECKMX OTHOIIEHUH, MOHMMaHUS LEHHOCTH
XUMUYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOTMYECKH I€J1IeCO00pa3HOro IMOBEAECHUS B OBITY HU
TPYJIOBOH AESITEITLHOCTH B LIEJSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKAIOIIEeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHUBAIIMU K O0yUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpoduiIst U
HaNpaBJICHHOCTH JaJbHENIIEro 00yYeHHUs.

OOmiee yuClIO 4YacoB, OTBENEHHBIX ISl M3YyYEHHS XUMHM Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3oBanmus, coctaiser 136 gacoB: B 8 kiacce — 68 yacoB (2 9aca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COJIEPKAHUE OBYYEHMUSI
8 KJIACC
HepBOHa‘IaJIbHI)Ie XUMHUYECCKHUE ITOHATUA
[Ipenmer xumuu. Ponb XuMuM B KU3HU yeloBeka. XUMHsI B cCTeMe HayK. Tena U BelecTna.
du3nyecKkue CBONCTBA BEIIECTB. ArperaTHOe COCTOsiHUE BellecTB. [loHATHE 0 MeToaxX MO3HAHUS B
xuMun. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeCeil.



ATOMBI M MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTeNbHAs aTOMHAas Macca. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KommyectBo Bemectsa. Moub. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaM XMMHUUYECKUX COESIUHEHHH.

Ouznyeckue M XUMHUYECKHE SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHMs Macchl BeUIeCTB. XMMHUYECKHE ypaBHEeHHUs. Kiaccmpuranms XUMHYECKHX PpEeaKIUi
(coenuHeHust, pa3oKeHHs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKON NOCyAOH, mpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOpamieHusi ¢ J1a00paTOpHBEIM O0OpYIOBaHWEM, HW3YYCHHE W ONHUCAHHWE (PUIUYECKUX CBOWCTB
00pa3loB HEOPTaHMYECKUX BEIIECTB, HaOMOAeHHE (pu3nyeckux (IUIaBJICHHWE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KUIEHHWE M KOHJEHCAlMs BOJIbl) U XMMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJNla C KUCJIOTOW) SIBJICHWM, HAOIIO/IEHUE U
OMMCaHWE MPHU3HAKOB MPOTEKAaHUs XMUMHUYECKHUX pEaKIHil (pa3ioxeHHe caxapa, B3auMOJCHCTBHE
CEpHOIl KHUCIIOTBI C XJopuaoMm Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoMm con menu (ll), m3ydeHue crocoOoB paszeneHust CMecei: C
MOMOIUIBI0 MarHuTa, (UIbTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALIUSA, XpoMaTorpadus, IpoBeIcHHE
OYHCTKM TIOBAapeHHOW conu, HaOJIIOJeHHEe U ONHCAaHWE pe3yJIbTaTOB IPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHUE MOENIeH MOJIEKYJI (I1apOCTEPKHEBBIX ).

BaHeiiiiue npeacraBuTe/IM HEOPraHU4eCKNX BellecTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucmopoa — sJeMEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kucimopona B mpupoje, uU3MYecKue M XMMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcupnpl. [lpumenenune kucinopoma. CrHocoObl NOJSydyeHUS KHCIOpoJa B Jlabopatopuu M
npoMsbliieHHocTH.  KpyroBopoT kuciopona B npupoje. O30H — auioTpomnHas MOAUQPHUKALUSL
KHCIIOpO/a.

TermnoBoit >PdexT XUMHUYECKOH peakuuu, TEpPMOXUMHUYECKHE YypaBHEHHs, DJK30- U
SHAOTEPMHUYECKHE peakuuu. TOoIIMBO: Yroib W MeTaH. 3arpsi3HEHUE BO31yXa, YCUJIEHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocroe BemecTBo. Haxoxenue Booposa B mpupoze, Gusndeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI moydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue CcBoiMcTBa BoAbpl. Boma kak pactBopurens. PactBopel. HacelnieHHble u
HEHaCBILICHHBIE pacTBOpBL. PacTBOpuMOCTh BemecTB B BoJe. MaccoBast 1071 BELECTBA B PACTBOPE.
Xumunyeckue cBoictBa BoAbl. OcHoBaHuA. Poib pacTBOpOB B NpPUPOJE U B JKU3HHU YEIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus — oxcHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu10B. U3nUecKre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.

OcHoBanus. Knaccudukanusa OcHOBaHMM: INEIOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA oOcHOBaHWU. I[lomydenue
OCHOBaHUM.

Kucnorsl. Knaccudukamus kucnor. Homenxiatypa kucinor. dusnyeckue U XUMHUYECKHE
cBoricTBa kuciot. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenkunarypa coneil. @uznueckue U XuMuieckue cBoicTna coieil. [lonydenue comneil.

I'enernueckas CBA3b MEXAY KJIacCaMHM HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE ONpeJeNieHHe COJCpKaHUs KHUCIOpoJa B BO3AyXe, IOJIyueHHE, COOMpaHHe,
pacmo3HaBaHWE W W3yYEHUE CBOWCTB KHUCIOPOJa, HAOIIOEHUE B3aUMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHMS W TpEKpalleHus TOopeHus (moxapa), O3HAKOMIICHHE C
oOpa3aMu OKCHJIOB U OMHCAHHME UX CBOMCTB, MMOJy4€HHUE, COOMpAHHE, PACIIO3HABAHUE U U3YYCHHE
CBOMCTB BojiOpoza (ropeHue), B3aumojeicTBue Bojopona c¢ okcupom wmeau () (Bo3moxHO
WCIOJIb30BAaHNE BHCOMATEPHANIOB), HAOJIOJCHHE O0Opa3loB BEIIECTB KOJIWYECTBOM | MOIb,
UCCIIeIOBaHHEe OCOOEHHOCTEN PACTBOPEHHMSI BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTaJljlaMu (HaTpueM M KajabplueM) (BO3MOYKHO MCIIOJB30BaHUE BHJIEOMATEPUAIIOB), UCCIIEOBAHHE
00pa3loB HEOPraHWYECKUX BEIIECTB pAa3IMYHBIX KJIAcCOB, HAONIOJEHUE W3MEHEHHS OKPAaCKH
WHIMKATOPOB B pacTBOpax KHUCIOT W IHIeNlouel, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C MeETallaMH, pPEaKUuid HeUTpalu3aluuu, IOJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeTajljla JPYIMM M3 PacTBOpa COJH, PELIECHUE
3KCIEPUMEHTANIBHBIX 337a4 N0 TeMe «BaxkHeNme KI1acChl HEOPraHUUECKUX COEIUHECHUIN.

IMepuonuueckuii 3akon u Ilepuogmueckass cucrema xuMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBf3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MONBITKH KIACCH(PUKAIUN XHUMHUYECKUX JJIEMEHTOB. [IOHATHE O TpymImax CXOTHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEIOYHO3EMEIbHbIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa xuMuueckux sneMeHToB 1. . Menzaeneesa.
Kopotkonepuoanas u niauaHonepuoaHas Gopmsel [leproandeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOIO HOMEPA, HOMEPOB
[IEPUO/IA U TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sifep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
000J109eK aToMOB TIepBhIX 20 XxuMUUecKuX eMeHToB lepuoanueckoii cucremsr J. 1. Menneneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa IO €ro IojoxkeHuro B llepumonmueckoin cucreme 1. M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproguueckoi cCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HbBIN U TpakIaHNH.

Xumudeckas cBsi3b. KoBaneHnTHas (MOJIspHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl oKucieHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3I0B BEUIECTB METAJUIOB M HEMETAIIJIOB, B3aUMOACHCTBHE THIPOKCHIA LINHKA C
pacTBOpaMH KHUCJIOT M IIEJI0YEH, TPOBEICHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPUMEPHI OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKlMii (rOpeHre, peakluy pa3aoKeHHs], COETUHEHNUS ).

Mesicnpeomemmnie céazu

Peanusanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUHM XUMHH B 8 KJ1acCe OCYILECTBIISIETCS Yepes3
WCIIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBIISIOIINXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBeHHO-HAYYHbIE MOHATHS: Hay4YHBIH (DaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJH3,
CUHTE3, KJIaccu(uKaIus, NepuoIn4YHOCTb, HAOI0JeHIE, SKCIIEPUMEHT, MOAECIUPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE.



®dusuka: Mmarepusi, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHMJ, W30TONBI,
PalMOaKTUBHOCTb, MOJIEKYIA, YIEKTPUYECKHA 3apsijl, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, pU3MUeCKue BETMUNHBI, €IUHHIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE€3/1b1, CONHIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOIAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJldsd, KaJbLUi M HMX COCIMHEHUH B COOTBETCTBUU C IIOJIOKCHHEM DJJIEMEHTOB B
Ileprognyeckoi cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOpraHMYEeCKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3iIUM4YHbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUM, TEHETHYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanys XMMHUYECKHMX pEaKkUMi MO pa3IuyHbIM IpHU3HAKaM ([0 YHUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTENEHEW OKUCIICHHS
XMMHUYECKHUX 3JIEMEHTOB, 10 0OPaTHMOCTH, 110 YYAaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[lonatne o ckopocTH XUMHYecKOoW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o xatanuse.
[lonsaTe 0 XxuMu4yeckoM paBHOBecuu. PaKTOPBI, BIUAIOIINAE Ha CKOPOCTh XUMUYECKOW PEAaKLUU U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIIUTENIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI U HEDIEKTPOJIUTHL. KaTnousl,
aHUOHBI. MexaHU3M JIHMCCOLIMALIMM BEUIECTB C PA3NIMYHBIMU BUJAMH XHUMHUYeCcKoW cBA3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YcJOBUS NPOTEKaHUs PEeaKIUid HOHHOrO OOMEHa, MOJHBIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakiuil. CBoiCTBa KHUCIOT, OCHOBaHMM M COJIEHM B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C MOJEJISIMHA KPUCTAJUNINYECKUX PEIIETOK HEOPTAaHNYECKUX BELIECTB — METAJIIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJOpuJa HATpHsl), HCCIEIOBaHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peaKkuu OT BO3JIEHCTBUS PA3NIUYHBIX (PaKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpoLECcCa AUCCOLMALMM KHUCJIOT, IIENo4Yer M coieit
(BO3MOXKHO HCIIOJIb30BAaHHE BUJIEO MAaTEPHATIOB), TPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (00pa3oBaHHe Ocajika, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu pasyIoKEHUs, COENMHEHHUs), pacClO3HABAHME HEOPraHUYECKUX BELIECTB C IIOMOIIBIO
KAueCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUA

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU
okucineHus. CTpoeHne M (U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBAa Ha IIpUMEpE XJopa (B3aUMOJEHCTBUE C METAUIAMM, HEMETAJUIAMHM, ILIEJI0YaMHu).



XnopoBogopoa. ConsiHash KUCIOTAa, XMMHYECKHE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJAa Ha OpraHU3M deJoBeKa. BakHeiliue XJIOpUAbl U UX HAXOXKICHUE B
IIPUPOJIE.

OO6mrast  xapaktepuctuka 3yeMeHTOoB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CrtpoeHue W (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIINN KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoniopofi, cTpoeHue, pu3ndeckue U XumMuueckue cBoiictBa. OKCHIbI cepbl KaK NpPeACcTaBUTENN
KUCIOTHBIX OKcHJoB. CepHas Kuciora, (u3MYeckMe M XHMMHUYECKHe CBOMCTBa (oOmue Kak
NPEJCTaBUTENS KJIacCa KHUCIOT M CIEeHU(HUECKUE). XUMHUECKUE PEaKLUH, JIeKAllde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMOoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comnu
CEpHON KMCJIOThI, Ka4eCTBEHHasl peakius Ha cyiabpaT-uoH. HaxoxneHnue cepbl U €€ coelMHEHUH B
npupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroIel Cpelbl COeTUHEHUAMHU Cepbl (KUCIOTHBIE TOXKAH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmas xapakrepuctuka dneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHMs. A30T, pacpoCTpaHEHHE B MPUPOAE, (PU3HMUECKUE U XUMHUECKUE
cBoiictBa. Kpyrosopor azora B mpupoje. AMMHUAK, ero (u3M4ecKMe U XMUMHYECKHE CBOMCTBA,
nojryyeHue U npumeHenue. Cosn aMMOHHUS, UX (PU3HYECKHE U XMMUYECKUE CBOMCTBA, IPUMEHEHHE.
KavecTtBeHHast peakinust Ha HOHBI aMMOHWMs. A30THAas KHCIOTa, €€ MoiydeHue, (U3NYecKue |
XUMHUYECKHE cBOMCTBa (0OImMe Kak MpeAcTaBUTENsl Kjacca KHUCIOT M cHeuu(uuecKue).
Vcnonb30oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yIOOpeHHH. XHMHUYECKOe
3arps3HEHUE OKPY’KaIOLIeH cpebl COeIMHEHUSAMHU a30Ta (KMCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa,
mo4uBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckne 1 XUMHUICCKUE
croiictBa. Oxcua ¢ochopa (V) u docdopHas kucinora, GU3MUECKHE W XUMHUYCCKUE CBOICTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YAOOPEHUH.

OOmast xapakrepuctuka syeMeHTOB IVA-rpynmel. OcoO€HHOCTH CTPOEHHMs aTOMOB,
XapaKTepHBbIC CTENCHW OKUCIICHUS. YTIEpOJ, aJUIOTPONHbIE MOIAM(HKALNN, PACIPOCTPAHCHHUE B
npupojae, PU3NIECKUe W XUMHUYECKUE CBOMCTBa. AncopOums. KpyroBopor yriiepojga B mpHpoJe.
Oxcuapl yriaepoja, ux (usnyeckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
HOJy4eHUEe W TPUMEHEHHEe. DKOJOTHYECKHEe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATHHOTO MOTEIICHUS KIUMaTa, TapHUKOBBIN 2P deKT. YronpHas KUCIO0Ta U e€ COJIH,
ux (U3NYEeCKUe M XMMHUYECKUE CBOMCTBa, MOJIydeHHE W NpuUMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbl. Mcnonb30BaHne kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHSATHUS OO0 OpPraHUYECKHUX BeEUIECTBaX KaK O COEIMHEHHUSX Yriiepoja
(MertaH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJ, TJULEPUH, YKCycHas Kuciota). [IpuponHble HCTOUHUKH
yTJI€BO0POI0B (Yroib, NPUPOIHBINA ra3, HE(PTh), MPOIYKTHI UX nepepaboTku (OEH3UH), UX poOJb B
ObITY M TpOMbIITIEHHOCTU. [loHATHE O OMOJOrMYECKH BaXKHBIX BEIIECTBAaX: >KHUpax, Oenkax,
yIIeBOJax — W HUX pOJM B KU3HU YeEJIOBeKa. MarepualbHOE €IUHCTBO OPraHMYecKHUX U
HEOpPraHMYECKUX COEAUHEHUH.

KpemHuuii, ero ¢pusndeckue u XMuMHUYECKUE CBOMCTBA, MMOJydyeHHe U npuMeHenue. CoeqMHeHus
KpeMHUs B mpupoje. Obume npeacraBienuss o0 oxcuae kpemuus (1V) u KpeMHUEBOW KHCIOTE.
CunukaTtel, HMX MHCIOJb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHeilline CcTpouTeabHbIe
MaTepuasbl: KepamMHKa, CTeKJo, I[eMeHT, OeToH, kene300eToH. [Ipobiemsl Oe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B NOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTBI, IPOBEICHHE
KAueCTBEHHBIX peakUUid Ha XJIOPHUI-MOHBI M HAOJIOJIEHHWE MPU3HAKOB HX IPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NYEeCKHe M XMUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHME C o00pa3lamMu XJOpPUIOB (TaJlOreHUIOB),



O3HAaKOMJICHHE C oOpasmamMu cepbl MU €€ COeAMHEHHSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHATIOB),  HAOMIOZACHHME  TMpolecca  OOYyrJMBaHUS —~ caxapa  MOA  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YYCHHE XHMHYECKHUX CBOWCTB pa30aBJIEHHON CEpHOU
KHCIIOTBI, TPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyinb(ar-uoH W HaONIoJeHHe Ipu3HaKa eé
NpOTeKaHHs, O3HAKOMJICHHE C (M3MYECKHMMHM CBOMCTBaMH a30Ta, (ochopa MU HUX COCAMHEHHM
(BO3MOXXHO HCHOJB30BaHWE BHJIEOMATEPUANOB), 00pa3laMu a30THBIX M (POCHOpHBIX yH0OpEeHUi,
MoJIyuyeHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IeHNE KaUeCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (ocdhaT-uOH U U3YYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHON A30THOM KHCIJIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB),
M3yueHHe MOJENeH KpUCTAIUIMYECKHX pPemEToOK anMasa, rpaduta, QymuepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMK  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MIPOTUBOra3a, MoJyuyeHue, coOupaHHe, paclio3HAaBaHWE M H3YUYEHHE CBOMCTB YIJIEKHCIOro rasa,
MIPOBE/ICHUE KAUYECTBEHHBIX pPEaKUUil Ha KapOOHAT M CWIMKAT-MOHBI M M3YYCHUE MPU3HAKOB HX
IIPOTEKAHUS, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBILUIEHHOCTH, PpELICHHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COETUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX TMOJIOKEHUS B
[lepnonnueckoir cucreme xumuuyeckux dieMeHTOB [[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
Crpoenne wMertauioB. Meramindyeckass CBsI3b M METaJNIMYecKas KpUCTalsIM4yecKas pemérka.
DNEeKTPOXUMHUYECKUI psii HANpsKeHUN MeTaiioB. Ousnyeckue 1 XUMHUYECKUE CBOMCTBA METAJLJIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHEe O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3aluUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPaTIOMUHUN, OpOH3a) U UX NPUMEHEHHUE B ObITY
1 IPOMBILLIIEHHOCTH.

[lenounble MeTamibl: nonoxenue B [lepuoanueckoil cucreme xumudeckux snementos 1. U.
MeneneeBa, CTpO€HUE UX aTOMOB, HaX0XJI€HUE B npupoje. Pu3nueckue U XUMHUECKHE CBOMCTBA
(ma mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHHe IIeI0YHbIX
METAJUIOB U UX COCIUHEHUH.

[llenouyHO3eMeNnbHBIE METAJUIBI MarHUi W KalblMil: mosioxkeHue B Ilepuonnueckoid cucreme
xumuueckux anneMmeHtoB JI. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXACHHE B IPUPOJE.
dusnyueckre 1 XUMHUYECKUE CBOMCTBAa MarHus U KaJbIus. Bakuelme coeMHeHns KaJbIus (OKCHI,
TUAPOKCH, coiiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHTtoB . WM.
MenpeneeBa, CTpOEHHE aTOMa, HaxOoXJAeHHE B mpupoje. dusmueckne M XMMHUYECKHE CBOMICTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nnemeHToB /1. . Menneneesa,
CTPOEHHME aToMa, HaxOKJeHHe B npupoje. dusnueckne n XMMHUYECKHE CBOMCTBA kene3a. OKCcupl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Mmoyy4eHuUe.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3MUECKMMM CBOWCTBAMH, U3y4YEHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEPUANIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBUS OKCHU/IA KAJbIMs U HATPUS C BOJOU (BO3MOXKHO UCTOJIB30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOM BOJABI, Ipoliecca TOpEeHUs jkKejae3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKUUi Ha HOHBI:
MarHus, KaJIbIus, aTFlOMUHNS, [IMHKa, xene3a (1) u sxenesa (111), menu (1), HabmoaeHue U onricaHue
MIPOLIECCOB OKPAIIMBAHUS MJIaMEHH MOHAMU HATPHS, Kalus U KaIbLUsS (BO3MOXHO HCIIOIH30BAHHE
BUJIEOMATEPHAIIOB), HCCie0BaHNE aM(OTEPHBIX CBOWCTB T'HJIPOKCHAA ATIOMHUHHUS M THUAPOKCUIA
LIMHKA, PEeLICHNE SKCIIEPUMEHTANIbHBIX 3314 110 TeMe «BakHelIne MeTauibl U UX COSIMHEHUS.

XuMus M OKpyxKamoLas cpeaa



BemectBa u marepuansl B NOBCEIHEBHOM XW3HM 4YeEJNOBEKA. be3omacHoe HCnosib30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas HOMOIIb MPH XUMUYECKUX 0KOTaX M OTPaBICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karolleil cpeabl (mpeaenbHas AONyCTHMas KOHIEHTpalus
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUAX TTIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3Il0B MAaTePUAIOB (CTEKIIO, CITIAaBBI METAJLIOB, TOJIMMEPHBIC MaTEpUAIbI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCyIEeCTBIISIETCS Yepes3
UCIOJIb30BaHNE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4dHBIH (DaKkT, rUmoresa, 3aKOH, TEOPHUS, aHAIM3,
CUHTE3, KaccuuKaIus, NepuoIn4YHOCThb, HAOII0JeHIE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT U, MATEPHAIIBI.

®dusuka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJA, HN30TOMbI,
PaauOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsil, IPOBOJHUKH, OJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORJIEMEHT, BEIEeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHUE BEIleCcTBa, Tra3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAILTUYECKas PeléTKa, CIIaBbl, (PU3NUYECKHE BEIIUYUHBI, AMHHUIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: Qortocunres, npixanwe, Ouochepa, SKOCHCTEMa, MHHEpAIbHBIC YHAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: armocdepa, ruapochepa, MUHEpaIbl, TOPHbIE MOPOJBI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE ~ pe3yibTaThl OCBOEHHS MPOTPaMMBl  OCHOBHOTO  0OmIero  00pa3oBaHUs
JIOCTUTAIOTCSL B XO7€ OOY4eHHs] XMMUU B €IMHCTBE y4eOHOH M BOCIIUTATEIHLHON NIESATEINBHOCTH B
COOTBETCTBUH C TPAAMIUOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBCHHBIMH
[CHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE TNpaBHJIAMH M HOPMAaMH TIOBEJCHUS M CIIOCOOCTBYIOT
MPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATIM3AINN 00yJarOIIXC .

JINYHOCTHBIE  PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMO# TTO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OIBITA JISATEIBHOCTH Ha €€ OCHOBE,
B TOM YKCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY W HAyYHOMY
HACJICMI0, TMMOHMMAHWS 3HAYCHHS XHMHYECKOW HAyKH B IKM3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIQJIETh JOCTOBEPHOW HH(MOpMAaNUeil O MepeoBbIX TOCTIKEHHUSX U OTKPBITHAX
MHPOBO U OTEUECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa
o011ecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHUS O COLUMAIBHBIX HOPMax M TMpaBHIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMITETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOH,
y4eOHOMCCIIeI0BaTEIbCKON, TBOPYECKOM M JAPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JAEATENHLHOCTU IPH BBINOJHEHUH Y4YEeOHBIX, MMO3HABATEIbHBIX 3ajad,
BBIITOJTHCHUM XUMHYECKUX OSKCICPUMEHTOB, CO3JaHUH YYEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aUMOINOHMMAHHIO M B3aMMOIIOMOIIM B TPOIECCE ATOH Y4eOHOW esITENbHOCTH, TOTOBHOCTH



OLICHHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3ULUHU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSL:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTaBISAIOLIME OCHOBY JJI IOHUMAaHHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEJCTAaBICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS MPHUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHOM Cpesloi, O POJIM XMMUU B TO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HAa IIOJYyYEHUE HOBBIX 3HAHUUW IO XHUMHH,
HEOOXOoAUMBIE Uil  OOBSICHEHUS HAONIONAeMBIX TIPOLECCOB M SIBICHUH, IO3HABAaTEIbHOM,
MH(POPMAIIMOHHON M YMTATENCKOW KYJIbTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHMTEpPaATypoHl, JOCTYINHBIMH TEXHHUUYECKUMHU CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEC K OOYYEHHUIO0 W TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOEKTHOM M HCCIEAOBATEIbCKON JIEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YeHUS B ajbHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KW3HHU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3[I0POBbIO, YCTAHOBKU Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCIEACTBUIM M HENPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOIEHHS TMpaBUi OE30MacHOCTH MpH
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

HMHTEpEC K MPaKTHUYECKOMY HM3yUeHHUIO0 mpodeccuil W TpyAa pa3IinyHOrO poja, YBaXKEHHE K
TPYAy U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS NMPEIMETHBIX
3HAHUN 1O XUMHH, OCO3HAHHBINA BHIOOP MHIAMBUAYAIBHON TPACKTOPUU MPOIAOHKEHUS 00Pa30BaHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTM K XHUMHUHU, OOIIECTBEHHBIX MHTEPECOB U
MOTPEOHOCTEH, YCHEeIHON MPOPECCHOHATBHON ACSITEILHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHAIBHOM Cpe/ie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K MPHPOJie KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CyILEeCTBOBAaHUS, NMOHMMAHHE LIEHHOCTH 370pOBOro M Oe3omacHOro obOpasza >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY M ICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHNs] MpaBUJl O€30MacHOr0 IMOBEIEHUs NMpU paboTe C BEIIeCTBAaMH, a TAaKXKe B
CUTYalUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSATH 3HAHMS, MOJydyaeMble MPU W3YYEHUHM XMMMHM, JJI PELIeHHs 3a/1ad,
CBA3aHHBIX C OKpYXKaroLeH MPUPOIHON CPEOH, JJIsl OBBIILEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHMA TJI00ANBHOTO XapakTepa HKOJOTHMUECKUX MPoOJeM M MyTed HX pelieHHs MOCpeICTBOM
METOJI0OB XMMHH, IKOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COIIMAJIbHON MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIICNSIOT 3HAYMMbIe IS (OPMHUPOBAHUA
MHUpPOBO33pEHUsI OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpus, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpble MCIOIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EeOHBIX
IpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YyHUBEpcalbHble ydeOHbIE AeWCTBUS (TO3HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJIsATUBHBIE), KOTOphIe 00ecrnednBaloT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITEeNbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JIorHyecKkue AeucTBHA:



YMEHUS UCIOJIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM: PacKpbIBaTh
CMBICT XMMHYECKHUX MOHATHH (BBIACIATHh UX XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
OPYTUMU TOHSTHUSIMH), HCIIOJNb30BATh MOHATHS ISl OOBSACHEHUS OTIENIbHBIX ()aKTOB M SIBICHUH,
BBIOMpATh OCHOBAHHUS M KPUTEPUM JUIS KJIAcCU(PUKALUKA XMUMHYECKHUX BEIIECTB M XHUMHUYECKUX
peaKiuii, yCTaHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMU H3y4eHUSs, CTPOUTH
JIOTUYECKHE PpaCCYXACHUS (MHAYKTUBHBIC, IEAyKTUBHBIE, I10 aHAJOTHUU), JAeJIaTb BBIBOJALI HU
3aKJIIOYEHUS;

yMEHHE NPUMEHATh B IpOIECCe MO3HaHWUSI MOHATHA (IIPeIMETHbIE U METalpeJIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJENIH, HCIHOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICNIbHBIE TPEACTABICHUS — XUMUYECKHMU 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peaKIK — MPU PelIeHUH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX MPEICTABICHUN BBISABIATh U XapaKT€PU30BATH CYLIECTBEHHbIE
MIPU3HAKU M3y4aeMBIX 00BEKTOB — XMMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIINH, BBISBISITH 00IITHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJICTBEHHBIE CBSI3M M TMPOTUBOPEUYHUS B H3Y4aeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarejabcKkue NecTBUA .

YMEHUE UCII0JIb30BaTh IIOCTABIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBe OCHOBBI Il ()OPMHPOBAHUSI THUIIOTE3bI IO MPOBEPKE MPABWIBHOCTU BBICKAa3bIBAEMBIX
CYXKJICHUH;

MpHOOpEeTEeHUEe OMbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HAOII0AAaTh 32 XOAOM IIPOIECcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €TO
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOABI IO pe3yabTaTaM IPOBEIEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BbIOWpAaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IHYHBIX BUAOB U
dbopM TIpelCTaBICHHS, IMOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHTEpaTypa
XUMHUYECKOTO COJIEPKaHMs, CIIPaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yYMEHHE MPUMEHSITh Pa3IUYHble METOJbI M 3alpPOChl MPU MOUCKE M OTOOpe HMHGOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX JJisi BBIMOJHEHUS Y4YEOHBIX M TO3HABATEIBHBIX 3a]1a4
OTpeNeIEHHOTO THUMA, MNPUOOpPETEHUE OmNbiTa B OOJACTH HCIONB30BaHUS HHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH AKTHMBHOTO HCIOJIb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOUPATh ONTUMANBHYIO (hOpMY TIpeICTaBICHUS UHPOPMAIIH
Y WUTIOCTPUPOBATH pElIaeMbI€ 3a/1aud HECIIOKHBIMH CXEMaMH, JAuarpaMMaMu, APYruMu (hopmamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHME WCIOIB30BaTh W AaHANU3UPOBAaTh B Tpollecce Y4eOHOM U UCCIIeOBATENbCKON
NeSITeNbHOCTH WH(GOPMAIIMIO O BIUSHUHU MPOMBIIIIEHHOCTH, CETLCKOTO XO3HCTBA U TPAHCIIOPTa HA
COCTOSIHME OKPY>KArOIIeH TPUPOIHON CPEIbI.

KoMMmyHuKaTUBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUSI 33]1aBaTh BOMPOCH (B XOJe auaiora u (WiH) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMon
TeMbI, (GOPMYIUPOBATH CBOU MPEUIOKECHHSI OTHOCUTEIHHO BHIMOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEJICTABIATh MOJYICHHBIC PE3yabTaThl MMO3HABATEIILHON NEATEILHOCTH B YCTHBIX U
MMUCbMEHHBIX TEKCTaX; JAeJIaTh MPE3EHTAIMIO PE3yIbTaTOB BBHIMOTHEHUS XUMUUECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIaopaTOpHOW pabOTHl MO MCCIEIOBAHUIO CBONCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIbHOW U
HCCTIEI0OBATENIbCKON IEATEIbHOCTH TIPH PEIICHUH BO3HHMKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa 0OImuX
MHTEPECOB M COTJIACOBAHUS MO3HUIMKA (0OCYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMS COBMECTHBIX JEUCTBUI, ONpe/IesieHHe KPUTEPUEB MO OIIEHKE KauecTBa BBIMOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATENIBHO OINpPEAeNATh LEIU JEATEIbHOCTH, IIAHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIHPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JCSITEILHOCTD, BEIOMpATh Hanbosee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs YIeOHBIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTCIILHO COCTABIISITH
WM KOPPEKTHPOBATh MPENJIOKEHHBIM aJrOpUTM JAEUCTBUN NPHU BBITOJIHEHUM 33JaHUM C y4€TOM
MOJIyY€HUs HOBBIX 3HAHUN 00 uU3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsAX, OLCHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHE UCIIO0Ib30BaTh U aHAIM3UPOBATh
KOHTEKCTHI, MIPEJIaraeMble B YCJIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  (efepanbHOM  pabodell  mporpaMMoOi,  BBIACISIOT:  OCBOCHHBIE
00yJaroIMMUCS HAYYHbBIE 3HAHWS, YMEHUS U CIIOCOOBI JCHCTBHM, CICIU(PUIESCKHUE I IPEIMETHOM
ob0nactu «XHUMHS», BHUABI JIEATEIbHOCTH IO TMOJIYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIpEeTalHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YUCOHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OJTHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COSTUHEHUH, MOJISIPHBIH 00BEM, OKCHU]I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEIBLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH PA3JI0KCHHUS, PEaKIIUU
3aMelIeHHs], peakliui oOMeHa, 9K30- U IHJI0TEPMUYECKUE PEaKliu, TeIoBoi 3 (deKT peakumy,
SJIPO aTOMa, SJIEKTPOHHBIH CIIOM aToMa, aTOMHasi OpOUTAallb, PaUyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHAST ¥ HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEIECTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHSATUN U TPUMEHSITh 3TH TIOHSITHS TPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

® JCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS ()OPMYJI BEIIECTB U YPAaBHEHHI
XUMHYECKUX PEAKIIUI;

®  OMpEIeNsITh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCy
coeuHEeHM o ¢popMynam, B XUMUYECKON CBs3U (KOBAJICHTHAs U MIOHHAs) B HEOPTAHUYECKUX
COCJIMHECHMUSIX,

e packpbiBaTh cMbich [leproanueckoro 3akona J[. . MenzaeneeBa: 1eMOHCTpUPOBaTh TOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT MX IMOJIOKEHUS B
[Tepuoanueckoii cucteme, 3aKOHOB COXpPaHEHUSI MACChI BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOrapo;

® ONMCHIBATH U XapaKTEPU30BaTh TaOMHuHyIo popmy Ileproaudeckoit CUCTEMbI XUMUUYECKHIX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynmna)» u «nodounast noarpymmna (b-
Tpymma)», Majbie U O0JbIINe IEPUOIbl, COOTHOCUTH 0003HAUEHHsI, KOTOPBIE UMEIOTCS B TaOIHIIE
«ITepuoanmyeckas cucrema Xxumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4uCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps sapa, oo1iee
YHCJIO AJIEKTPOHOB U PacHpeieNIEHUE UX MO IEKTPOHHBIM CIOSIM);

® KJIacCU(UIMPOBATH XUMUYECKHE AIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMUUECKHUE PEAKITIU
(0 YKCITy ¥ COCTaBY yYacTBYIONIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asi ONMKMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTA 10 (hOpMyJie COSTMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MPOBOJUTH PACUETHI N0 YPABHEHUIO XUMHUYECKON PEaKIINU;
MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEILHON AEATEIbBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEeMAaTH3AINI0, KIIACCH(UKAIIHIO, BBISIBJICHUE IPUUYNHHO-CIICICTBEHHBIX CBSI3eH
— JUISl U3YYEHHS CBOMCTB BEILIECTB M XMMUUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIEIOBATh MPABUIIAM IOJIb30BAHMSI XUMHUYECKOH TIOCYI0H 1 Tab0paTOpHBIM 000pyI0BaHUEM, a
TaKXKe MpaBUIaM OOpaIeHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSIMU TIO BBITIOJTHEHHIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BOIOpOJIa M KHCIIOPO/A), PUTOTOBIICHHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM T0eH
pacTBOPEHHOTO BEILIECTBA, IFIAHUPOBATH U IPOBOJAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTAKMYC,
¢denondranenH, METUIOPAHK U IPYTHE).

K koH1y 00y4enus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX MTOHATUN: XUMUYECKUN FIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKAsl PEAKLIHS, XUMUYECKas CBSI3b,
TEII0BOM 3P (HEKT peakiyu, MOJIb, MOJIPHBIH 00BEM, pacTBOP, JEKTPOIUTHI, HEAJICKTPOIUTHI,
AJICKTPOJIUTHYECKAS TUCCOIUAIINS, PEaKIIMM HOHHOTO 0OMEHa, KaTaJIu3aTop, XMMHYECKOE
paBHOBecHE, 00paTUMbIE U HEOOpATUMBIE PEAKIIUU, OKUCITUTEIIBHO-BOCCTAHOBUTEIBLHBIE
pEeaKurH, OKUCIUTEL, BOCCTAHOBUTENL, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
amM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAITUYECKas ), KpUCTAIITMYECKast
peneéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XUMHUECKOW PEaKINH, MPEAEIbHO
nonyctuMmas konueHTpanus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TU MOHATUSA [IPU
OTMCAaHUU BEIIECTB U UX MPEBPAICHU;
HCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIIeHUs (POPMYII BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKIINI;
ONPEACIISATh BAICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COETMHEHUH 10
dbopMynaMm, BUJ XUMUYECKON CBS3M (KOBAaJECHTHASI, MOHHASI, METAIITUYECKAs) B HEOPTaHUYECKHIX
COCIMHEHMSX, 3apsijl HOHA 10 XUMUYECKOH popmyIie, XxapaKkTep cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCANHEHUM, TUI KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBA;
packpsiBaTh cMbIci [lepuonnueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu30BaTh TabIuuHyi0 dhopmy [leprnoandeckoil cucTeMsl
XUMHUYECKUX DJIEMEHTOB: pa3JINuaTh MOHATHS «TJaBHAs moAarpynmna (A-Tpymnmna)» u «mo0odHast
noarpynna (b-rpymnmna)y», maneie u 60bIIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif spa, 00111ee YUCIIO AIEKTPOHOB U pacipeiesieHne ux
T10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUHN CBOWCTB AJIEMEHTOB



U UX COEIMHEHUH B Mpeeiiax MaJbIX NIEPUOAOB U TJIaBHBIX NOArPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIIUPOBATh XMMUYECKHE AJIEMEHTBI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIIH
(10 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUNIOBOMY 3 (deKTy, 1o
M3MEHEHMIO CTENEeHEH OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PHUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKAAs ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOJIUTHUECKON NUCCOLMALMM KUCIIOT, IEJI0OUEH U COJIEH, IIOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYILLIECTBOBAHUE N'EHETUYECKOM CBA3U MEXY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

PacCKpbIBaTh CYIIIHOCTb OKUCINUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI IIOCPEICTBOM COCTABICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PEaKIHA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO
XMUMHYECKOI'0 3JIEMEHTA 110 (OpMYJie COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

co0Jr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOM MOCYA0H 1 1a00paTOpPHBIM 000pyIOBaHUEM, A
TaKe MpaBuiIa 0OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

IIPOBOJIUTH PEAKIIMH, IIOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JINYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHU-, OPOMHI-, HOTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynb(ar-, FTUIPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMYA MBICIUTEIBHOMN IEATENBHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3alIMIO, BbISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLIUN, ECTECTBEHHO-HAY4YHbIE METO/IbI TO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bu6nuoreka [IOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnunorexa [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa bubmmorexa [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbleHHsie
37 u HIGL:HaCI)I peHHHz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI
= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

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

Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nosipHas XMMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[Tonydyenne aMMuaKka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYrosnbHas Kuciora u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PEARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJECPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOIEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BbIXOJa MPOIYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuoreka [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBerieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 0011eo0pa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [poda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpeneparbHOro KOMIIOHEHTa rOCYAapCTBEHHOTO
cTaHapTa od1ero oopasoBanus B 001e00pa3oBaTENIbHBIX yUpekaeHUsIX Bonarorpaackoii
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumus. 8 xnacc: pabodas terpanb k yueOHuky O. C. I'abpuensna O. C.
INabpuensn, A. B. SmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynpTuMeaniiHbIe 00pa30BaTeIbHbIE PECYPCHI.
http://www.chemnet.ru

lazera «Xumus» 1 callT 1uist yuurens «51 uay Ha ypok xumuuy» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekims «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTEPHAJIOB 10 XMMHUH Ha moptaie Chemnet.
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