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INOACHUTEJIBHASA 3ATINCKA

[IporpamMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms, mnpenacrtasieHHBIX B PI'OC OOO, a Takxke Ha OcHOBe (emepasbHON paboueit
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,
BOCIHUTAHMUSI W Ppa3BUTUSA OOy4alOUIMXCA CpEIACTBAMU y4eOHOro MpeaMeTa, YCTaHaBIUBAET
00s13aTeNbHOE TPEIMETHOE COJCpXKaHUE, IMPEIyCMaTPUBAET pacHpeAesieHHe €ro o Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MpOorpamMMbl 110 XUMHHM, ONPENEISIET KOJIUYECTBEHHbBIE U
KAueCTBEHHbIC XapPAaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3yYEHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeiIsieT BO3MOXKHOCTH TNpeaMeTa U peau3aliuu
TpeOOBaHUII K pe3yiabTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTeNbHOW MPOTpaMMbl Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl, a Takke TPeOOBaHUHN K pe3ysbTaTaM O0y4YeHHs] XUMUU Ha YPOBHE
1eneil M3ydeHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHOH  N1€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH Ui (POPMHUPOBAHUS MHUPOBO33PECHHUSI OOYYAIOLIETOCS, €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 YEIIOBEUECTBA — 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 OOY4YEHMM XHWMHUU OO€CIeYMBAIOTCS CHEHU(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 YUEHUS 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 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH TIOIYYEHHBIX H
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 MPOrpaMMbl IO XHMHH CHOCOOCTBYET (HOPMUPOBAHHMIO 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 MpeamMeToB: «OKpyKarouii
Mup», «buonorus. 5-7 knaccs» u «®Pusuka. 7 Kiaacey.

[Ipu n3ydeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHHMI OCHOB XMMHYECKOH HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON NIEATEIHLHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJIbTYpHI. 3ajjaua y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKCHUH,
JTOCTYIHBIX 0000IIeHUIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HayKH, B PUOOLICHUN 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 JIESTEIIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro OOpalleHUsi C BEIIeCTBAMU B
MMOBCEJHEBHOW KU3HU.

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

— (dopMUpOBaHHE HHTEUIEKTYAIbHO DPa3BUTOM IJIMYHOCTH, TOTOBOW K camMo00pa3oBaHUIO,
COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUH, CIIOCOOHON amanmTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

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

— olecrieueHue YCIIOBHH, CHOCOOCTBYIONIMX MPUOOPETEHHIO OOYYAIOUIMMHCS —OIIbITA
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue oO0mel (YHKIMOHATBHOM M €CTeCTBEHHO-HAYy4YHOH 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 1A TEIbHOCTH;

— (¢opmMupoBaHHE y OOyYarOIUXCAd T'YMaHUCTHUYECKMX OTHOIIEHHWH, NMOHMMaHUS IIEHHOCTU
XUMUYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOTMYECKH I€J1IeCO00pa3HOro IMOBEAECHUS B OBITY HU
TPYJIOBOH AESITEITLHOCTH B LIEJSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKAIOIIEeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHBAIIMU K O0yUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO Ha
OCHOBE yCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpoduiIst U
HaNpaBJICHHOCTH JaJbHENIIEro 00yYeHHUs.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX JJISI M3YyYEHHMs XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctapiser 136 gacoB: B 8 kiacce — 68 4yacoB (2 4aca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COJIEPKAHUE OBYYEHMUS
8 KJIACC
HepBOHa‘IaJIbHI)Ie XUMHUYECCKHUE ITOHATUA
[Ipenmer xumuu. Ponb XuMuu B KU3HU YeloBeKka. XUMHs B cUcTeMe Hayk. Tena u BemiecTsa.
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.

KommuectBo Bemectsa. Moisb. MossipHass 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
COXpaHEHHMsS Macchl BeUIeCTB. XHMMHUYEeCKHe ypaBHeHHs. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coenuHeHust, pa3oKeHHs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKON NOCyAOH, mpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOpamieHust ¢ Ja00OpaTOpHBEIM O0OpPYIOBaHWEM, W3YYCHHE W ONHCAHWE (U3HUYECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIICCTB, HAOMIOACHUE (PU3NYecKuX (IUIABJICHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE, KUIEHHWE M KOHJEHCAlMs BOJIbl) U XMMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aMMOJEUCTBUE Mella C KUCIIOTOW) SIBIEHUHM, HAOIIOACHUE U
ONMCaHWE MPU3HAKOB MPOTEKAaHUS XMMHUYECKHUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIIOTBI C XJopuaoMm Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoMm cos menu (ll), m3ydeHue crnocoOoOB pasnencHus] CMecei: ¢
MOMOIUIBI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMmaTorpadus, HMpoBeIcHHE
OYHCTKM TIOBAapeHHOW conu, HaOJIIOJeHHEe U ONHCAaHWE pe3yJIbTaTOB IPOBEACHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENIeH MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucmopoa — sJeMEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kucimopona B mpupoje, uU3MYecKue M XMMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcunpl. [lpumenenne kuciaopoma. CrocoObl TONXy4eHHS KUCIOpoJa B JIa0OpaTopuu |
npoMsbliieHHocTH.  KpyroBopoT kuciopona B npupoje. O30H — auioTpomnHas MOAUQPHUKALUSL
KHCIIOpO/a.

TermnoBoit >PdexT XUMHUYECKOH peakuuu, TEpPMOXUMHUYECKHE YypaBHEHHs, DJK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W MeETaH. 3arps3HEHUE BO31yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

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

Mossipabliii 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM YpaBHEHUSM.

®usnueckue CcBoiMcTBa BoAbl. Boma kak pactBopurens. PactBopel. Haceiuennesle wu
HEHaCBILICHHBIE pacTBOpBL. PacTBOpuMOCTh BemecTB B BoJe. MaccoBast 1071 BELECTBA B PACTBOPE.
Xumunyeckue cBoictBa BoAbl. OcHoBaHuA. Poib pacTBOpOB B NpPUPOJE U B JKU3HHU YEIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHHe NpUpOAHbIX Bo. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus — oxcHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu10B. U3nUecKre U XMMUUECKHE CBOMCTBAa OKcnuI0B. [losyueHne okcuios.

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

Kucnorsl. Knaccudukanus kuciaor. Homenknatypa kucinor. ®dusnueckue 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 OMpe/eNiCHHE COJepKaHUs KHUCIOpoJa B BO3AyXe, IOJIyuyeHHE, COOHMpaHHe,
pacmo3HaBaHWE W W3yYEHUE CBOWCTB KHUCIOPOJa, HAOIIOEHUE B3aUMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHS W TpEeKpallleHuss TopeHus (moxkapa), 03HAKOMJIEHHE C
o0Opa3aMu OKCHJIOB U ONKMCAHHUE WX CBOWCTB, MOJyue€HUE, COOMpaHue, Paclio3HaBaHUE U U3Yy4YEHUE
CBOMCTB BojiOpoza (ropeHue), B3aumojeicTBue Bojopona c¢ okcupom wmeau () (Bo3moxHO
WCIOJIb30BAaHNE BHCOMATEPHANIOB), HAOJIOJCHHE O0Opa3loB BEIIECTB KOJIWYECTBOM | MOIb,
UCCleI0OBaHNe 0COOEHHOCTEN PAaCTBOPEHUS BEILIECTB C Pa3INYHON PACTBOPHUMOCTHIO, TPUTOTOBJICHHE
pacTBOPOB C ONPENEIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTaJljlaMi (HaTpueM M KajbplueM) (BO3MOYKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), UCCIIEIOBAaHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHUS OKPACKU
WHIMKATOPOB B pacTBOpax KHUCIOT W IHIeNlouel, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C MeETallaMH, pPEaKUuid HeUTpalu3aluuu, IOJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO0 MeTajlla APYTMM M3 pacTBOpa COJIM, PELICHHE
3KCIEPUMEHTANIBHBIX 337a4 N0 TeMe «BaxkHeNme KI1acChl HEOPraHUUECKUX COEIUHECHUIN.

IMepuonuueckuii 3akon u Ilepuogmueckass cucrema xuMudeckux 3jemeHtoB JI. H.
Menpeneea. Ctpoenne aroMoB. XMMH4YeCKas CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

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

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuuyeckux anemeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u niauaHonepuoaHas Gopmsel [leproandeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOIO HOMEPA, HOMEPOB
MIEPUO/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 InoioxkeHuro B llepuonmueckont cucreme [ .
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. [. . MenzaeneeB — yd€HBIN U Tpak1aHNH.

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-
BOCCTAaHOBUTENBHBIX peakluil (ropeHne, peakiiuy pa3ioKeHUs, COSTUHEHUS).

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-HAYYHOI'O 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, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIBbI,
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, MUHEpaIbl, TOPHBIE MOPOJbI, TOJE3HBIE UCKOMAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYECKasl peaKust

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

CrpoeHue BemiecTBa: BUAbl XHMHUYECKOM CBA3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

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

Knaccudpukanys XMMHUYECKHMX peakUMid MO pa3iudHbIM IIpU3HaKaM ([0 YMCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTENEHEW OKUCIICHHS
XMMHUYECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEpPMHUUECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XUMHYecKOoW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o xatanuse.
IlonsTe 0 XxuMuU4YeckoM paBHOBecuu. PaKTOPBI, BIMUAIOIIME HA CKOPOCTb XMMHUYECKON PEAKLUU U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

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

Teopust >IEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI U HEDJIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHU3M JIHMCCOLIMALIMM BEUIECTB C PA3NIMYHBIMU BUJAMH XHUMHUYeCcKoW cBA3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YCJIOBUS NPOTEKAaHUS peaklMid HOHHOIO 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 MOJEJISIMA KPUCTAIUNIMYECKUX PEIIETOK HEOPraHNYECKUX BEUIECTB — METAJIIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJOpuJa HATpHsl), HCCIEIOBaHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peaKkuu OT BO3JIEHCTBUS PA3NIUYHBIX (PaKTOPOB, UCCIIEJOBAHHE
AJIEKTPONPOBOJIHOCTH PAcTBOPOB BEUIECTB, IpoLEcca IUCCOLMALNU KHUCIIOT, ILIEN0YEH U Cojel
(BO3MOXKHO HCIIOJIb30BAaHHE BUJIEO MAaTEPHATIOB), TPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (00pa3oBaHHe Ocajika, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (ropeHue,
peakuuu pasyIoKEHUs, COENMHEHHUs), pacClO3HABAHME HEOPraHUYECKUX BELIECTB C IIOMOIIBIO
KAueCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUA

O6bmas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEHEHU
okucineHus. CTpoeHne M (U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBAa Ha IIpUMEpE XJopa (B3aUMOJEHCTBUE C METAUIAMM, HEMETAJUIAMHM, ILIEJI0YaMHu).



XnopoBogopoa. ConsiHas KUCIOTAa, XMMHYECKUE CBOWCTBA, MOJydeHHE, IMpuMeHeHue. 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 M (U3NYECKHE CBOWCTBA MPOCTHIX BELIECTB —
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, (u3nyeckue M XMMHUYECKME CBOMCTBa (00lIue Kak
NPEJCTaBUTENS KJIacCa KHUCIOT M CIEeHU(HUECKUE). XUMHUECKUE PEaKLUH, JIeKAllde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMOoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comnu
CEepHON KMCJIOThI, KadeCTBEHHas peakius Ha cyibdar-uoH. HaxoxneHnue cepbl U €€ coelMHEHUN B
npupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroIel Cpelbl COeTUHEHUAMHU Cepbl (KUCIOTHBIE TOXKAH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmas  xapaktepuctuka dneMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHMs. A30T, paclpoCTpaHEHHE B MPHUPOJE, pru3nueckrue U XMMUYECKHUE
cBoiictBa. Kpyrosopor azora B mpupoje. AMMHUAK, ero (u3M4ecKMe U XMUMHYECKHE CBOMCTBA,
nojyyeHue U npumeHenue. Coyn aMMOHHUS, UX (PU3HYECKHE U XUMUYECKHUE CBOICTBA, IPUMEHEHHUE.
KagecTtBeHHast peakiuss Ha HOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MOJydyeHHe, (U3UYECKue Hu
XUMHUYECKHE cBOMCTBa (0OImMe Kak MpeAcTaBUTENsl Kjacca KHUCIOT M cHeuu(uuecKue).
Vcnonb30oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yIOOpeHHH. XHMHUYECKOe
3arps3HEHUE OKPY’KaIOLIeH cpebl COeIMHEHUAMHU a30Ta (KUCIOTHbBIE JOXK/HU, 3arpsS3HeHne BO3yXa,
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 YI00pEHUH.

OOmast xapakrepuctuka syeMeHTOB IVA-rpynmel. OcoO€HHOCTH CTPOEHHMs aTOMOB,
XapaKTepHBbIC CTENCHW OKUCIICHUS. YTIEpOJ, aJUIOTPONHbIE MOIAM(HKALNN, PACIPOCTPAHCHHUE B
npupojae, PU3NIECKUe W XUMHUYECKHE CBOHMCTBA. AncopOums. KpyroBopor yriepojga B mpupoje.
Oxcuapl yriaepoja, ux (usnyeckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
HOJy4eHUEe W TPUMEHEHHEe. DKOJOTHYECKHEe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO TOTEIJICHUs KIMMaTa, MapHUKOBBIN 3¢ (deKT. YronbpHas KUCIOTa U €€ COJIH,
ux (U3NYEeCKUe M XMMHUYECKUE CBOMCTBa, MOJIydeHHE W NpuUMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbl. Mcnonb30BaHne kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHX BEUIECTBaX KaK O COEIMHEHHUSX Yriepoja
(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 TpOMbIIIEHHOCTU. [loHATHE O OWOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHMpaX, OelKax,
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 mnpexacraBieHus o0 oxcuae kpemuus (IV) 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 TOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEICHHE
KAueCTBEHHBIX peakUUid Ha XJIOPHUI-MOHBI M HAOJIOJIEHHWE MPU3HAKOB HX IPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NUYECKHe M XUMHUYECKHE CBOMCTBAa TaJlOr€HOB M MX COEIUMHEHHMH (BO3MOXKHO
UCIOJb30BAHUE BHJIEOMAaTEPUANIOB), O3HAKOMJIEHHE C o00paslam XJIOpUIO0B (TaJIOreHUA0B),



O3HaKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO  HCIOJIH30BAHHE
BHUJICOMATEpPHANIOB),  HaAOMIOJIeHWE  mporecca  OOyrauMBaHUS — caxapa  MOA  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCJIOTHI, M3YUYCHHE XHMHYECKHUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTBI, TPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyinb(ar-uoH W HaONIoJeHHe Ipu3HaKa eé
NpOTeKaHHs, O3HAKOMJICHHE C (M3MYECKHMMHM CBOMCTBaMH a30Ta, (ochopa MU HUX COCAMHEHHM
(BO3MOXXHO HCHOJB30BAaHKWE BHUIEOMATEPUANOB), 00pa3maMu a30THBIX U (ocHOpHBIX ymOOpeHHIA,
MoJIyuyeHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IeHNE KaUeCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (ocdhaT-uOH U U3YYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO MCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
M3yueHHe MOJENeH KpUCTAIUIMYECKHX pPemEToOK anMasa, rpaduta, QymuepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMK  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MIPOTUBOra3a, MoJyuyeHue, coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBOMCTB YIJIEKHUCIIOro Trasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIUil Ha KapOOHAT W CHJIMKAT-WUOHBI U HM3yYEHUE TNPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHJIMKATHOW  MPOMBIIUIEHHOCTH, pEIICHUE
JKCIEPUMEHTAIIbHBIX 33/a4 110 Teme «BaxkHeie HeMeTaibl U UX COCAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX TMOJIOKEHUS B
[lepnonnueckoir cucreme xumuuyeckux dieMeHTOB [[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
CrpoeHue wMetauioB. Meraminyeckass CBsi3b M METaUIMYECKas KpHUCTaUIMYECKas penérka.
DNEeKTPOXUMHUYECKUI psii HApsKeHUM MeTaiioB. dusnyeckue 1 XMMUYECKUE CBOMCTBA METALJIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHEe O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT KOoppo3uu. CruiaBsl (CTallb, YyT'YH, JFOPATIOMUAHUNA, OpOH3a) M MX IPUMECHECHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[lenounble MeTamibl: nonoxenue B [lepuoanueckoil cucreme xumudeckux snementos 1. U.
MeneneeBa, CTpO€HUE UX aTOMOB, HaX0XJI€HUE B npupoje. Pu3nueckue U XUMHUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsd U Kaius. [IpuMeHeHue mienoyHbix
METAJUIOB U UX COCIUHEHUH.

[llenouyHO3eMeNnbHBIE METAJUIBI MarHUi W KalblMil: mosioxkeHue B Ilepuonnueckoid cucreme
xumuyeckux sneMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXACHHE B MPUPOJE.
dusnyueckre U XMMHUYECKHUE CBOMCTBA MarHUs U Kaiblus. BaxkHeine coefMHEHUsT KaIblusl (OKCH/I,
TUAPOKCH, coiiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHTtoB . WM.
MeHneneeBa, CTpOEHHME aToMa, HaxoXKJIeHUEe B mpupoae. Puznyueckre U XHMMHUUYECKHE CBOMCTBA
aTIOMUHUS. AMGPOTEPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nnemeHToB /1. . Menneneesa,
CTPOEHHE aTOMa, HaxokJeHue B npupoje. Gusnueckue U XuMHUYECKHE CBOMCTBA xkene3a. OKCcHipbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3MUECKMMM CBOWCTBAMH, U3y4YEHHE
PE3yNIbTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHE BHUIEOMATEPHANIOB), O0COOEHHOCTEU
B3aMMO/ICHCTBUS OKCH/Ia KAJbIUs U HATPHUS C BOJOH (BO3MOXKHO HCIIOIH30BAHUE BHIEOMATEPUAIIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOM BOJABI, Ipoliecca TOpEeHUs jkKejae3a B KHUCIOpoAe (BO3MOXKHO
WCIIOIh30BaHUE BHUICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHWsS KAYECTBEHHBIX PEAKIMA Ha HWOHBI:
MarHusi, KaJublvs, aTFOMUHYS, uHKa, xkene3a (11) u xenesa (1), menu (1), Habnroaenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS MJIaMEHH MOHAMU HATPHS, Kalus U KaIbLUsS (BO3MOXHO HCIIOIH30BAHHE
BHJICOMATEPHAIOB), HCCJEAOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHIA ATIOMHUHUSA U THUIPOKCHIA
IIMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHemme MeTaibl U UX COSTUHEHUS.

XuMus M OKpyxKamoLas cpeaa



BemectBa u marepuansl B NOBCEIHEBHOM XW3HM 4YeEJNOBEKA. be3omacHoe HCnosib30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYeCcKoe 3arpsi3HEHUE OKpY»Karoulel cpeabl (MpeaenbHas IOMyCTUMAash KOHIICHTpAIUs
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUAX TTIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3Il0B MAaTEPUAIOB (CTEKIIO, CIJIAaBBI METAJLIOB, MIOJTMMEPHBIC MATEPHATIBI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCYyILECTBIISIETCS Yepes
UCIOJIb30BaHNE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHSATHS: HAay4yHBIH (DaKkT, rumoresa, 3aKOH, TEOpUs, aHAJIM3,
CUHTE3, KaccuuKaIus, NepuoIn4YHOCThb, HAOII0JeHIE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT U, MATEPHAIIBI.

®dusuka: wmarepusi, aToM, OJJICKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, H3OTOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsil, IPOBOJHUKH, OJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORJIEMEHT, BEIEeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHUE BEIleCcTBa, Tra3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAITNYECKas peléTKa, CIjIaBbl, (pU3NUecKre BEIUYUHbBI, SIUHUIIBI H3MEPEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

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

I'eorpacdus: armocdepa, runpochepa, MUHEpalbl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU 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:

NpPEJICTABICHUS O COLMAIBHBIX HOpPMax U TMPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMITETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOH,
y4eOHOMCCIIeI0BaTEIbCKON, TBOPYECKOM M JAPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH IPH BBINOJHEHUH Y4YEOHBIX, MMO3HABAaTENbHBIX 3ajad,
BBIITOJTHCHUM XUMHYECKUX OSKCICPHUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB, CTPEMJICHHUS K
B3aUMOINOHMMAHHIO M B3aMMOIIOMOIIM B TPOIECCE ATOH Y4eOHOW esITENbHOCTH, TOTOBHOCTH



OLICHMBATh CBOE MOBEJIEHUE U MOCTYIKH CBOUX TOBAPHILEH C IMO3ULUU HPABCTBEHHBIX U IIPaBOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE MPEICTABIECHUS O BELUIECTBE U XMMHYECKON PEaKkLUU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKM M COCTAaBISIOLIUME OCHOBY MJI IOHUMAaHHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEJCTAaBICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS MPHUPOJIBI,
B3aMMOCBA35X YEJIOBEKA ¢ IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIBHBIE MOTHBBI, HAIIPABJICHHBIE Ha IIOJyYEHUE HOBBIX 3HAHMM II0 XUMUH,
HEOOXOoAUMBIE Uil  OOBSICHEHUS HAONIONAeMBIX TIPOLECCOB M SIBICHUH, IO3HABAaTEIbHOM,
MH(POPMALIMOHHON M YUTATENIBCKOW KYJIbTYpPbI, B TOM YHCIIE HaBBIKOB CaMOCTOSATEIBHON pabOTHI ¢
y4eOHbIMM TEKCTaMM, CIPABOYHOM JINTEpaTypoll, IOCTYNHBIMM TEXHMYECKHMMM CpEICTBaAMU
MH(GOPMALIMOHHBIX TEXHOIOIUH;

UHTEpEC K OOYYEHHUIO0 W TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOH M HCCIEAOBATEIbCKOW JEATEIFHOCTH, K OCO3HaHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HEMPUATUE BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOIEHHS TMpaBUi OE30MacHOCTH MpH
O0palleHnU ¢ XUMUYECKUMHM BEIIECTBAMH B OBITY U peaJIbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS S

UHTEpEC K MPAKTUUYECKOMY HM3YyUEHHUIO Mpodeccuil M Tpyna pa3iudyHOIro pojia, yBaKEHUE K
TPYAy U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS NMPEIMETHBIX
3HaHUI 10 XMMUHU, OCO3HAHHBIN BBIOOP MHAMBUIYAIbHOM TPAEKTOPUU MPOIOKEHUST 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XUMHHM, OOILECTBEHHBIX HHTEPECOB M
MOTPEOHOCTEH, YCHEeIHON MPOPECCHOHATBHON ACSITEILHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBAThCS B IPOPECCUOHAIBHON CpeEIE;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIecCO00pa3HOe OTHOIIEHHE K TMPHPOJIe KaK HCTOUYHUKY XH3HM Ha 3eMile,
OCHOBE €€ CyILEeCTBOBAaHUS, NMOHMMAHHE LIEHHOCTH 370pOBOro M Oe3omacHOro obOpasza >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DM3MUECKOMY U MCUXUYECKOMY 370POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIOJICHUsI MpaBHJl O€30MacHOr0 IMOBEIEHUS MpHU paboTe C BEIleCTBaAMM, a TAKKE 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 TJI00AIBHOIO XapakTepa 3KOJOTMUYECKUX MpoOjeM W MyTed MX pelIeHHs MOCPeICTBOM
METOJI0OB XMMHH, IKOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJabTaTOB BBIICNAIOT 3HAUYUMbIE [UIS  (OPMHPOBAHUS
MHUpPOBO33pEHUsI OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpus, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JpYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3TUX NMpeAMETOB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YyHUBEpcalbHble ydeOHbIE AeWCTBUS (TO3HABaTEIbHbIC,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), KOTOpbIE 00ecrneynBaoT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITEeNbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JIorHyecKkue AeucTBHA:



YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILUICHUS! TP OCBOECHUHU 3HAHUI: PaCKpbHIBATh
CMBICT XMMHYECKHUX MOHATHH (BBIACIATHh UX XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
JIPYTUMH TOHSTUSMHM), MCIIONB30BAaTh MOHATHUS Ui OOBSCHEHHUS OTHENbHBIX ()aKTOB W SIBJICHUIA,
BBIOMpATh OCHOBaHHUS M KPUTEPUM JUIsl KiIacCU(UKAIMM XUMHUYECKHUX BEIIECTB M XMMHMUYECKHX
peaKiuii, yCTaHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMU H3y4eHUSs, CTPOUTH
JIOTUYECKHE PpaCCYXACHHUS (MHAYKTUBHBIC, ICAYKTHUBHBIC, [0 aHAJOTWHU), JeJiaTb BBIBOABI U
3aKJIIOYEHUS;

yMEHHE NPUMEHATHh B IpOIECCe MO3HaHWUSI TOHATHA (IIpeIMETHbIE M METalpeJIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJENIH, HCIHOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICNIbHBIE TPEJICTABICHUS — XUMHUYECKHMU 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peaKIK — MPU PelIeHUH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ Y4ETOM 3THX MOJEJIbHBIX MNPEJICTABICHUN BBISBIATh U XapaKT€PU30BATH CYIIECTBEHHbIE
MIPU3HAKU M3y4aEMBIX 00OBEKTOB — XMMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIIN, BBISBISITH 00IITHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJICTBEHHBIE CBSI3M M TMPOTUBOPEUYHUS B H3Y4aeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarejabcKue 1eCTBUA .

YMEHUE UCII0JIb30BaTh ITIOCTABIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B
KauecTBe OCHOBBI Il ()OPMHPOBAHUSI THUIIOTE3bI IO MPOBEPKE MPABWIBHOCTU BBICKAa3bIBAEMBIX
CYXKJICHUH;

MpUOOpEeTEeHHEe OMbITa MO0 IUIAHUPOBAHUIO, OPraHU3alMd W TPOBEICHUIO YYECHHUYECKHX
SKCIIEPUMEHTOB, YMEHHUE HAONIOAAaTh 32 XOJOM IPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOABI IO pe3yabTaTaM IPOBEIEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOWpAaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IHYHBIX BUAOB U
dbopM TIpelCTaBICHHS, IMOJYYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHTEpaTypa
XUMHUYECKOTO COJIEPKaHMs, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KPUTUUYECKU OIEHUBATH
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSATh PAa3IUYHbIe METOJbI M 3alpPOCHl MPU MOMCKE M OTOOpe MHPOpMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX JJisi BBIMOJHEHUS Y4YEOHBIX M TO3HABATEIBHBIX 3a]1a4
OTpeNeIEHHOTO THUMA, MNPUOOpPETEHHUE OmnbiTa B 00JAaCTH MCMOJIL30BaHMS WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH AKTHMBHOTO HCIOJIb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOUPATh ONTUMANBHYIO (hOpMY TIpEICTaBICHUS UHPOPMAIIH
Y WUTIOCTPUPOBAThH pPElIaeMble 3a/1auyd HECJIIOKHBIMH CXEMaMH, AUarpaMMaMu, APYrUMH (popmamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHME WCIONIB30BaTh W AaHANU3UPOBATh B Tpollecce Y4eOHOM U HCCIeq0BATEIhCKOM
NeSITeNbHOCTH WH(GOPMAIIMIO O BIUSHUHU MPOMBIIIIEHHOCTH, CETLCKOTO XO3HCTBA U TPAHCIIOPTa HA
COCTOSIHME OKPY>KArOIIeH TPUPOIHON CPEIbI.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOje AUaora u (WiKM) AUCKYCCUH) IO CYIIECTBY 00CYXIaeMOit
TeMbI, (GOPMYIUPOBATH CBOU MPEUIOKECHHSI OTHOCUTEIHHO BHIMOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEJICTABIIATh MOJYYCHHBIC PE3yIbTaThl TO3HABATEIIFHON JESITEILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JAeNIaTh MPE3EHTAIUIO PE3yIbTaTOB BBHIMOIHEHUS XUMUUECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIaopaTOpHOW pabOTHl MO MCCIEIOBAHUIO CBONCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUS Y4eOHOTO0 COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM ITO3HABATEIbHOW W
HCCTIE0BATENIbCKON IEATEIbHOCTH TIPH PEIIEHNH BO3HHUKAIOIINUX MPOOJIEM Ha OCHOBE ydéTa OO0ImMX
MHTEPECOB M COTJIACOBAHUS MO3HUIMKA (0OCYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMSI COBMECTHBIX JIEUCTBHM, ONMpEIesIEHHe KPUTEPUEB IO OLIEHKE KayeCTBa BBITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO OINpPEAENATh LEIN JeATEIbHOCTH, IUIAHUPOBATH, OCYIIECTBIIATH,
KOHTPOJIHMPOBATHh U TIPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO ACSITEIHLHOCTD, BEIOMPATh HAauOoJee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs YIeOHBIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTCIILHO COCTABIISITH
WU KOPPEKTHPOBATh MPENJIOKEHHBIM aIrOPUTM JEUCTBUI NPU BBIOJHEHUH 3aJaHUM C y4ETOM
MOJIyY€HUs HOBBIX 3HAHUN 00 uU3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsAX, OLCHUBAThH
COOTBETCTBHUE MOJYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHE WCIIO0NIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, MIPEJIaraeMble B YCJIOBUU 33JIaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  (efepanbHOM  pabodell  mporpaMMoOi,  BBIACISIOT:  OCBOCHHBIE
00yJaroIMMUCS HAYYHbBIE 3HAHWS, YMEHHS U CIIOCOOBI JCHCTBHM, CICIM(PUIESCKHUE I IPEIMETHON
ob0nactu «XuUMHS», BHABI JEATEIHLHOCTH MO MOJYyYEHUIO HOBOIO 3HAHUSA, €ro HUHTEpIpeTaIuH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YUCOHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUH:

® PACKpPBIBATH CMbBICI OCHOBHBIX XUMHYECKUX MOHATUI: aTOM, MOJIEKYJIa, XHMUYECKUI AJIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OJTHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi JI0JIsl XMMUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCH]I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEIBLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH PA3JI0KCHHUS, PEaKIIUU
3aMelIeHHs, peaklui oOMeHa, S9K30- U IHA0TEPMUYECKUE PEaKlUu, TeIoBoi 3 (deKT peakuumy,
SJIPO aTOMa, SJIEKTPOHHBIH CIIOM aToMa, aTOMHasi OpOUTAallb, PaUyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHAST ¥ HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIHsI) 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;

®  OMNpEeNsITh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCy
coeIMHEHMH 1o popMyam, BUI XUMHUUECKOH CBS3U (KOBAJICHTHASI M HOHHAS) B HEOPTraHMYECKHUX
COCJIMHECHMUSIX,

e packpbiBaTh cMbich leproanueckoro 3akona J[. . MenzaeneeBa: 1eMOHCTpUPOBAThH HOHUMAaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT MX IMOJIOKEHUS B
[Tepuoanueckoii cucteme, 3aKOHOB COXpPAaHEHUsSI MACChI BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTapO;

® ONMCHIBATH U XapaKTEPU30BaTh TaOMHuHyIo popmy Ileproaudeckoit CUCTEMbI XUMUUYECKHIX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynmna)» u «nodounast noarpymmna (b-
rpymma)y», Majbie U O0JbIINe TIePUOIbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaONIHUIIe
«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);

e KJIAaCCHU(UIMPOBATH XUMUIECKUE AIEMEHTHI, HEOPTAaHUUECKHE BEIIECTBA, XUMHUYECKUE PEAKITUN
(0 YKCITy ¥ COCTaBY yYacTBYIONIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1ast ONKCAHNE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JIIO
XUMHYECKOT0 3JIeMEHTa 10 (hOpMyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MPOBOJUTH PACUETHI N0 YPABHEHUIO XUMHUYECKON PEaKIINU;
MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEILHON AEATEIbBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEeMAaTH3AINI0, KITACCH(UKAIIHIO, BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3eH
— JUISl U3YYEHHS CBOMCTB BEILIECTB M XMMUUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIEJIOBAThH MPABUIIAM IOJIb30BAHMSI XUMHUYECKOH TIOCYI0H 1 TabopaTOpHBIM 000pyI0BaHUEM, &
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 ONPEICIEHHON MAacCOBOM J0JeH
pacTBOPEHHOTO BEILIECTBA, IFIAHUPOBATH U IPOBOJAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTAKMYC,
¢denondranenH, METUIOPAHK U IPYTHE).

K xoH1y 00y4enus B 9 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
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, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKIUs, XUMUYECKas CBS3b,
TEII0BOM 3P (HEKT peakiyu, MOJIb, MOJIPHBIH 00BEM, pacTBOP, JEKTPOIUTHI, HEAJICKTPOIUTHI,
AJICKTPOJIUTHYECKAS TUCCOIUAIINS, PEaKIIMM HOHHOTO 0OMEHa, KaTaJIu3aTop, XMMHYECKOE
paBHOBecHE, 00paTUMbIEe U HEOOpPATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
pEeaKurH, OKUCIUTEL, BOCCTAHOBUTENL, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
amM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAITUYECKas ), KpUCTAIITMYECKast
peneTKa, KOppo3usi METAIIOB, CIUIABBI, CKOPOCTh XUMUUYECKOW PEaKLIMH, PEAEIIBHO
nonyctuMmas konueHTpanus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TU MOHATUSA [IPU
OTMCAaHUU BEIIECTB U UX MPEBPAICHU;
HCIIO0JIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTaBIICHUS (JOPMYJT BEIIECTB M YpaBHEHUMN
XUMHYECKUX PEAKIINI;
ONPEAEIISITH BAICHTHOCTh Y CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COCTMHEHUSX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COETMHEHUH 10
dbopMynaMm, BUI XUMHUYECKON CBSA3M (KOBAaJCHTHAS, MOHHASI, METAITTUNYECKAas) B HEOPTaHUUECKUX
COCIMHEHMSX, 3apsij] HOHA 110 XUMUUYECKOH opMyIie, XxapaKTep Cpelbl B BOAHBIX pACTBOpaX
HEOPraHWYECKUX COCANHEHUM, TUI KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBA;
packpsiBaTh cMbici [lepuoanueckoro 3akona /[[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TO
MMOHWMAaHHUE: OMUCKHIBATh U XapaKTepHu30BaTh TaOmmuHyto hopmy [leproandeckoit CHCTEMBI
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 XapaKTEPUCTUKAMH CTPOSHUSI 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 MpeeiaXx MaJIbIX IIEPUOI0B U IIIaBHBIX IOATPYIII C YUETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIIUPOBATh XMMUYECKHE AJIEMEHTBI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIIH
(10 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUNIOBOMY 3 (deKTy, 1o
W3MEHEHMIO CTETEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CTICHU(PUIECKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKAAs ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON TUCCOLMALIMNA KUCIIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN IOCPEACTBOM COCTABICHUS
3NIEKTPOHHOTO OalaHCca ATUX PEAKIHIA;

IIPOrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH IIPOTEKAHUS
XMMHUUYECKUX MPEBPAILIECHU B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIO
XMUMHYECKOI'0 3JIEMEHTA 110 GOpMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

co0Jr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOM MOCYA0H 1 1a00paTOpPHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiIa 0OpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSMU 110 BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

IIPOBOAUTDH PEAKILIUH, OATBEPHKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynb(ar-, FTUIPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMHA MBICIUTEIBHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3alIMIO, BbISIBIICHHE TPUYNHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB M XUMUYECKUX PEaKI1i, €CTECTBEHHO-HAYUHbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne
KoimuecTBo DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n HanmeHnoBaHMe pa3je/ioB 4 TeM POrpaMMBbl
4acoB odpa3oBaTebHbIE PeCypPChl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XuMust — BaxkHast 00JIACTh €CTECTBO3HAHUS U TIPAKTHYECKOHN NEATEeITHHOCTH 5 Bubsorexa LIOK https://m.edsoo.ru/7f41837c
YyeJIoBeKa
1.2 BemecTBa 1 XuMu4yecKkue peakiuu 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
Wtoro no pazneny 20
Pa3znen 2. BaxHeiiline nmpeacTaBUTE I HEOPraHMYECKHUX BElIECTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa. Ilonstue o KucjioTax U Cosix 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [lonsiTue 00 OCHOBaHMSIX 5 bubnnoreka LHOK https://m.edsoo.ru/7f41837¢
2.4 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 11 bubnnoreka LHOK https://m.edsoo.ru/7f41837¢
Wroro o pazneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoenue aToMoB. XMMHYECKasA
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/ILIeCKaH CUCTEMAa XUMHUYCCKHUX 3JICMCHTOB

3.1 J1. 11 Menieneesa. CTpoeHue atoma 7 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
3.2 Xumnueckasi cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
Uroro no pazneny 15 bubnnoreka [{OK https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

Ne KoimuecTBo DJIeKTpOoHHbIe (LM (ppoBbIE)
o/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl 43COB B

Pa3znen 1. BenecTBO U XUMHUYeCKHE PeaKIun

11 [ToBTOpenue u yriry0ieHre 3HaHUK OCHOBHBIX Pa3JIeNioB Kypca § Kiiacca 3) bubmmoreka LIOK https://m.edsoo.ru/7f41a636

12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUit 4 bubnuoreka IIOK https://m.edsoo.ru/7f41a636

13 DneKTpoauTUYECKas Auccoruanus. XUMUYECKUE pEeaklMy B pacTBOpax 8 bubnnorexa LHOK https://m.edsoo.ru/7f41a636

Utoro no pazneny 17

Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS

2.1 OO6mas xapakTepucTuka XuMudeckux smneMeHToB VIIA-rpymnmsl. ["anorenst 4 bubnunoreka L{OK https://m.edsoo.ru/7f41a636

59 O6mas xapakrepucTuka XuMuieckux anneMeHToB VIA-rpynmsl. Cepa u e€ 5 BuGmorexa LIOK https://m.edsoo.ru/7f41a636
COETUHEHUS

53 OO01as XxapakTepuCcTUKa XUMUYECKHUX JIeMEeHTOB VA-rpynnsl. A30T, 7 Bumiorexa LIOK https://m.edsoo.ru/7f41a636
dhochop 1 ux coenMHEHHS

54 Obmas )fapaKTepI/ICTI/IKa XUMHUYECKUX dNeMeHTOB |V A-Tpymnmel. Yriepon u 8 BuGmorexa LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHEHUS

Hroro mo pazneny 25

Pa3nes 3. MeTa/iibl U HX COeIMHEHUS

3.1 ‘ OO01ue cBOIicTBA METAILIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636

3.2 ‘ Baxuetimme MeTamIbl 1 UX COSTUHCHUS 16 but6mmoreka LIOK https://m.edsoo.ru/7f41a636

Hroro no paszneny 20

Paznen 4. Xumus 1 oKpysKamomas cpeia

4.1 ‘ BemectBa 1 Matepuansl B )KM3HU YeJIOBEKa 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636

Hroro mo pazneny 3

PeszepBHoe Bpemst bubnmoreka [{OK https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
8 KUIACC

Ne KosmnuecTBo
Tema ypoka

n/n 4acoB

1 IIpenmer xumuun. Ponap XuMuM B KU3HU YesloBeKa. Teia U BemecTa 1

2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU 1

3 [IpakTuueckas padora Ne 1 «IIpaBuiia paboThI B 1a00OpaTopuu U 1
npuéMbl 00paIeHs ¢ Ta00PATOPHBIM 000PYIOBAHUEM

4 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei 1

5 [TpakTrueckas padora Ne 2 «Pa3aenenne cmecei (Ha mpumepe 1
OUYMCTKHU MTOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI. 1
CrapToBas quarHoctuueckas padbora
XUMUYECKHUE TIEMEHTHI. 3HAKHU (CUMBOJIbI) XUMHUYECKHUX IJIEMEHTOB
[TpocTsie U CIIOKHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUCHUE.

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMU4eckas popmyia. 1
BaneHTHOCTH aTOMOB XMMUYECKUX JIEMEHTOB

11 OtHocurenbHast aroMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIpHAsT 1
Mmacca

12 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B COSAMHEHUH 1

13 KonuuecTtBo BemecTBa. Moib. Mossipaast Mmacca 1

14 Ou3nyYecKue U XUMUUECKHE SIBIICHUS. XUMHUECKas PeaKius 1

15 [Ipu3Haky U ycIoBUsl MPOTEKAHUSI XUMUYECKUX PEaKIUi 1

16 3aKOH COXpaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS 1

17 Briuncnenust kKoauuecTBa, MacChl BEIIECTBA 110 YPaBHEHUSAM 1
XUMUYECKUX PeaKui

18 Krnaccudukanust XumMmuueckux peakiuii (CoequHeHus, pa3aoKeHus, 1
3aMeleHus, ooMeHa)

19 M. B. JIomoHOCOB — yu&HBIH-3HIUKIONEAUCT. O600IIeHNEe U 1
crucTeMaTu3aluvs 3HaHUI

20 KonTponbnas padota Nel mo Teme «BeriecTBa 1 XuMHUECKHE 1
peaKLum»

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopox — 35emMeHT u 1
npocrtoe BemectBo. O30H

29 ®du3nuecKue 1 XUMUUYECKHE CBOMCTBA KUCIopoAa (peakinu 1
okucneHus, ropenue). [lonstue 06 okcugax

23 Crioco0bI mostyueHus KUCIopoa B 1adopaTopuu U 1

MMPOMBIINIJICHHOCTH. HpI/IMeHeHI/IC KHCJIOpOJa




TennoBoii 3¢ ekt XUMUIECKOH peakiuu, MOHATHE O

24 TEPMOXMMHYECKOM YPaBHEHUH, 3K30- U IHIOTEPMUUYECKUX PEAKIUIX L

o5 TormmBo (HeTh, yroib ¥ MeTaH). 3arpsi3HEHHE BO3/4yXa, CIIOCOObI 1
€ro MpenoTBpaIeHUs

26 [Tpaktrueckas padora Ne 3 o teme «llomydenue u cobupanue 1
KHCIIOpPO/1a, U3yYEHUE €r0 CBONCTBY

27 Bonopoa — snemeHT u npocroe BeuecTBo. Haxoxaenue B npupoie 1

08 duznyeckue U XUMUYECKHE CBOMCTBA Bojopoaa. [Ipumenenue 1
BOZIOpOAA

29 [ToHsiTHE O KUCIOTaX U COJSAX 1

30 Crioco0bI mosryueHust BOAOPOAa B 1abopaTopuu

31 ITpaktrueckas padota Ne 4 o reme «Ilomydenue u cobupanue 1
BOJIOPOIa, U3YUEHHE €r0 CBOMCTBY

32 MonsipHblii 00BEM ra30B. 3aK0OH ABOTAAPO 1

33 Boruncnenus 00bEMa, KOJIMYECTBa BEIIECTBa ra3a Mo ero M3BECTHOMY 1
KOJIMYECTBY BEILLECTBA WK 00BEMY

34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO PEAKIIMH Ha OCHOBE 1
3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B

35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1

36 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX

37 Bopa xak pactBoputens. HacwileHHbIE 1 HEHACBIIICHHBIE PACTBOPBI. 1
MaccoBasi 107151 BEILIECTBA B PaCTBOPE

38 [TpakTuueckas paborta Ne 5 o reme «lIpuroroBneHue pacTBOpPOB € 1
onpeAesEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BEILIECTBA»

39 KonTponbnas paborta Ne2 mo teme «Kucnopona. Bonopoa. Boga»

40 Okcupl: cocTaB, KiIaccudUKalys, HOMEHKIIATypa 1

41 [Tony4yeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(OTEPHBIX OKCUIIOB

42 OcHoBaHusI: cOCTaB, KiaccuduKaius, HOMCHKIaTypa 1

43 [TosryuyeHne u XUMHUYECKUE CBONCTBA OCHOBAaHUI 1

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIaTypa 1

45 [TosryueHne 1 XUMHUYECKHE CBONMCTBA KUCIIOT 1

46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTYyUYEeHHS], XUMUYECKHE 1
CBOMCTBA

47 [TpaxTiueckast padota Ne 6. Perienue skcriepuMeHTaNbHBIX 3a/1a4 MO 1
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHMUECKUX COCTHHECHUIN

48 I'eneTnueckas cBsi3b MEXKAY KJIacCaMHM HEOPTaHUYECKUX COeTMHEHUN 1

49 O0001IeHNEe U cUcTEMAaTH3alHs 3HAHUHI

50 KonTtponbHas padora Ne3 no reme "OCHOBHBIE KIIacChl 1




HEOPraHUYECKUX COeAMHEHUI"

51 Bcepoccuiickast mpoBepouHas pabota 1
[IepBble NOMBITKY KJIaCCU(PUKAIUU XUMUYECKUX 1eMeHTOB. [lonaTue
52 0 TpyIIax CXOJHBIX 3JeMeHTOB [leproauueckuii 3akoH 1 1
Ilepuoanueckas cucrema xuMuueckux snemenToB . . Mennaeneena
53 [Tepuoasl, TpyMITBl, TOATPYIIITHI
54 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl
55 CTpoeHHe AIEKTPOHHBIX 000JI0YEK aTOMOB IJIEMEHTOB 1
ITepuoanueckoii cucremsl [. 1. MenneneeBa
XapakTeprucTuKa XUMHYECKOTO 3JIEMEHTA 10 €T0 MOJI0KEHUIO B
56 IIepnonnueckoii cucreme [I. . Menneneesa. 1
3unauenue [lepuoandyeckoro 3aKoHa sl pA3BUTUS HAYKH U MIPAKTUKU.
. . MenneneeB — y4€HbI, I€Jaror ¥ rpaxaaHuH
57 [TpomexyTouHas aTTecTalus 1
58 DIIEKTPOOTPULIATETHLHOCTh ATOMOB XUMHUUYECKHUX JIEMEHTOB 1
59 HNonnas xumudeckas CBsI3b 1
60 KoBasieHTHast moJIsipHast XMMHUYECKasi CBS3b 1
61 KoBasieHTHAs HENOJIApHAs XUMUYECKas CBSI3b 1
62 CreneHb OKUCIEHUS 1
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINN 1
64 OKuCIUTENN U BOCCTAHOBUTEIHN 1
65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. XuMHUECKast 1
CBSI3b»
66 PesepBHblit ypok. O600IIEHNE U CUCTEMATHU3AIHSI 3HAHHHA
67 PeseprubIil ypok. O6001IeHHE ¥ CUCTEMATU3AIIHS 3HAHUM
68 PesepBHblit ypok. O600IIEHNE U CUCTEMATHU3AIHSI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Ne KoimnuecTBo
Tema ypoka

n/n 4acoB

1 [lepnonnueckuii 3akoH. [leprnonnueckas cucremMa XUMHYECKUX 1
snemenToB 1. . MenaeneeBa

5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX HJIEMEHTOB 1
IIEPBBIX TPEX IEPUOOB

3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB
Buabl XuMUUYECKOM CBA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK

5 Kontponbnas padora Nel no teme «IloBTopenue u yriaybiaeHue 1
3HAHUN OCHOBHBIX Pa3/eiIOB Kypca 8 Kiiacca

5 Knaccudukanus XuMHYECKUX peaklui 0 pa3IuyHbIM IPU3HAKAM. 1
Bxonanas konTponbHas pabota

; IToHsiTHE O CKOPOCTH XUMUYECKOMN peakuu. [IoHATHE O TOMOTEHHBIX U 1
TeTEPOreHHBIX PEAKIIHIX
[lonsiTHe 0 XMMHUECKOM paBHOBECUU. DAKTOPBI, BIUAIOLINE HA

8 CKOPOCTh XUMHUYECKOU PEAKIINH U MOJI0KEHUE XUMUIECKOTO 1
paBHOBeECHS

9 OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU 1

10 Teopust 31eKTpOTUTHICCKOH auccoranyi. CHIbHBIC U clla0ble 1
AIEKTPOIUTHI

11 HoHHble ypaBHEHUS peakiuil 1

12 XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHWI B CBETE NPEICTABICHUN 1
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUN

13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1
AIEKTPOIUTUUECKON JUCCOLMAIIIHI

14 [TonsiTue o ruaponnse cosen

15 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI

16 [TpakTuueckas pabota Ne 1. «PemieHue sKCiepuMEHTANIbHBIX 33124 1
1o TeMe «DJIETPOJIUTUYECKAS] TUCCOLIUALIMSI

17 KonTposabHnas padora Ne2 no teme «JAeKTpOIUTHYECKAS 1
auccoruanus. XMMUYECKHE peakilui B PaCTBOPaX»

18 OO0mras XxapakTepuCTUKa TaJJOTeHOB. XMMHUUYECKHE CBOMCTBA Ha 1
npuMepe XJopa

19 XnopoBogopoa. CosisiHast KUCI0TA, XUMUYECKHUE CBOMCTBA, MOIYYEHHE, 1
MIPUMEHEHUE

20 [TpaxTnueckas padorta Ne 2 o reme «/3yueHue cBOMCTB COJISHOM 1
KHUCIIOTBI»

91 Brruucnenust mo ypaBHEHHUSIM XUMHUYECKUX PEAKIINi, €CIIA OJNH U3 1

peareHTOB J1aH B U30BITKE




22

OO6mas xapakrepucTika 31eMeHToB VIA-rpynmbt

AnnotponHsie Monudukanuu cepbl. HaxoxaeHue cepsl u eé

23 COCIMHEHUH B NpUpoAe. XUMUUYECKHUE CBOMCTBA CEPbI

24 CepoBonopon, crpoeHue, GU3nIecKue 1 XUMHUECKUE CBOICTBA

o5 Oxkcuppl cepbl. CepHas KUCIOTa, (U3MUECKHUE U XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE
XUMHYECKUE peaklluy, JiexKallie B OCHOBE IPOMBIIIIEHHOTO ClIocoba

26 MOJIyYEHUS CEPHOM KUCIOTHl. XMMHUECKOE 3arps3HeHHE OKPYKarolIe
Cpelbl COeTMHEHUSMU CEPhI

27 Brprunciienne MaccoBoil 101 BBIXOAA IPOAYKTA PEAKLIMU

28 OO0m1as xapakTepucTrUKa 3J1eMeHTOB V A-rpymiibl. A30T,
pacrnpocTpaHeHHe B IpUpoAe, (pu3nueckue U XUMUYECKUE CBOMCTBA

29 AMMHUak, ero puznuecKue 1 XMuMUYEeCKUEe CBOMCTBA, MOTYYCHHE U
pUMEHEHHE

30 [IpakTuyeckas padora Ne 3 o teme «Ilomydenne aMmuaka, U3y4eHue
€ro CBOMCTB»

31 A3oTHas KUCI0Ta, €€ (PU3NUecKre U XUMUYECKUE CBOWCTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPAIIbHBIX

32 ynoopeHuil. XMUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl
COEITMHEHUSIMU a30Ta

33 ®dochop. Oxcun pocdopa (V) u pochopras kucnora, GpusndecKkue u
XAMHYECKHE CBOMCTBA, MOJyYEHUE

34 Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX Y00pEHU.
3arpsi3HeHUE NPUPOIHON cpeabl pocdaTamu

35 anvepoz[, pacrnpocTpaHeHue B Ipupoje, PU3nUecKre U XUMUYECKHe
CBOICTBa

36 Oxkcuppl yriaeposa, ux pusndeckue 1 XMMHUYECKHUe CBOMCTBaA.
DKoJIOrHYeCKHe TPOOIIEMBI, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KucnorTa u €€ conu

38 [IpakTuueckas pabora Ne 4 no Teme "IlonyueHue yriekuciaoro rasa.
KauecTBenHnas peakuust Ha kapOoHaT-HOH"

39 [TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSIX yriepojaa

40 Kpemnuii u ero coennuenus

41 O00011eHne U cUCTEMAaTU3AINS 3HAHUI

42 KonTtponbHast padora Ne3 o reme «BaxHel11e HeMeTalIbl U UX
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKHX JIEMEHTOB — METAJUIOB.

43 Mertamnueckas CBsI3b U METAINYECKAsK KPUCTAIUIMYECKAs pEIIETKA.

duznueckue cBOMCTBA METAJLIIOB




XHMMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUYECKHUI psJl

44 . 1
HANPSDKEHUH METaJIOB
OO6mue cnocoOs! momydeHus MetauioB. CrutaBel. Beraucinenus mo
45 YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN, €CITM OJIMH U3 PEarcHTOB 1
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAIOB 1
47 [IlenoyHbie METATIIBI 1
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KaJTHS 1
49 IIenouno3eMeIbHbIE METAILIBI — KAIbIUN U MarHui 1
50 Baxueiimue coefMHEHUS KaJIbIUI 1
51 O0001IeHNE U CHCTEMATH3aLKs 3HAHUI 1
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 [TpomexyTodHas aTTecTamus 1
54 AnroMuHui 1
55 AmMoTepHBIe CBOMCTBA OKCH/IA U THIPOKCHIA 1
56 Keneso 1
57 Oxkcwupl, ruapokcu sl u conu xenesa (1) u xenesa (111) 1
58 O00011IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
59 Borurcnenus o ypaBHeHUSIM XUMHUECKUX PEAKIIUiA, €CIIU OJIUH U3 1
PEareHTOB JIaH B U30BITKE WIIN COJACPKUT IPUMECH
60 Brrurcnenus MaccoBO JI0JIM BBIXOJIa MPOTYKTa PEaKIIUN
61 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
62 KonTponbHas pabora Ne4 no teme «BaxHeilre MeTaibl U UX 1
COCUHEHUS
63 BemecTBa 1 MaTepualnsl B MOBCEAHEBHON KU3HU YeIOBEKa 1
64 XVMHYECKOE 3arpsI3HEHUE OKPYKAOLIEH Cpebl 1
65 Ponb xumun B penieHnH 3K0JI0rHuecKuX IpoodiemM 1
66 PesepBHbIit ypok. O600IIEHHE U CUCTeMATHU3AIIHSI 3HAHHHA 1
67 PesepBubiil ypok. O600111eHIE U CHCTeMaTH3alusI 3HAHUT 1
68 PesepBHblit ypok. O600IIEHHE U CUCTeMATHU3AIIHSI 3SHAHHA 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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