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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMa 1Mo XMMUM Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs COCTAaBICHA HAa OCHOBE
TpeOOBaHUN K pe3yiabTaTaM OCBOEHMsSI OCHOBHOH 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOIO OOILIEro
oOpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takxke Ha ocHOBe (penepanbHON pabodeil mporpaMmbl
BOCIIUTAHMS U C YYETOM KOHULEMIMU MPENOoIaBaHusl YIeOHOTO MpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma 1o XuMuu Ja€T NpeACTaBIECHUE O LESIX, OOIIeH cTpaTeru 00y4eHus, BOCIIUTaHUS U
pa3BUTHs OOY4YaIOUIMXCS CPEACTBaMHU y4eOHOIrO IpeaMeTa, yCTaHABIUBACT 00s3aTelbHOE MPEIMETHOE
CoJIep’KaHue, MPEeAyCMaTPUBAET PacIpelieiieHUe €ro Mo KjaccaMm M CTPYKTYpHUpPOBAaHUE IO pasjeiaMm U
T€MaM MpOrpamMMbl 110 XUMHH, OINPEAENAET KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEP/KaHUs, PEKOMEHAYEMYIO IOCIEI0BATEIIBHOCTh M3YyYEHUSI XMMHUH C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOIro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa sl peaiu3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW TMPOTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TPeOOBaHWU K
pe3yabTataM OOYy4YeHUs XMMUU Ha ypOBHE Iiesiell M3ydyeHHus NpeAMeTa M OCHOBHBIX BHJIOB Yy4eOHO-
[I03HABATEIbHOM JeATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOT0 COIEpKaHMSL.

3HaHME XUMHUHU CIYXKUT OCHOBOM JUIsl (POPMHUPOBAHMSI MHUPOBO33PEHUSI O0YHarOIIErocs, €ro
NPEJCTaBICHUNA O MaTepHajJbHOM EIWHCTBE MHpPA, BAXHYIO POJb HUrparoT (GopMHUpYEeMBble XHMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALLCHUSX SHEPTUU U 00 IBOJIOLMH BELIECTB B IPUPOJE, O MYTAX pEIICHUs
r7100abHBIX MPOOJIEeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKON, MUILEBONH U
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3alid BO3MOXHOCTEH /sl caMOpa3BUTHS U (OPMUPOBAHUS KYIbTYpHI
JMYHOCTH, €€ 001ell U (yHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN OOyyaroumxcs,
HABbIKOB HX CaMOCTOSITEJIbHOM y4eOHOW NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX WU HCCIEA0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MIOBCEIHEBHON KHM3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAKOMUT CO CHelU(UKON HaydHOro MBIIIJICHUS, 3aKJIaAbIBA€T OCHOBBI 1I€JIOCTHOIO B3IVIsJIa Ha
€MHCTBO NPUPOJBl U YEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalioM B ()OPMUPOBAHHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

CHocoOCTBYeT (hOPMUPOBAHHIO LIEHHOCTHOTO OTHOILEHHS K €CTeCTBEHHO--HAyYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrMUYECKOe 00pazoBaHue 00yYaroIUXCsl.

JlanHble HarpaBieHUs B O0Oy4YE€HUH XUMHUH 00ecreunBaroTCs crieu(UKon cofepx aHusl yaueOHOro
IperMeTa, KOTOPBIN SBIISETCS MEeJaroriuecky aJanTHPOBaHHBIM OTpa’keHUEM 0a30BOM HAyKH XMMHU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc Xxumum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHHMs OpPUEHTHPOBAH HAa OCBOCHHE
OOy4alolMMHUCST CHCTEMbl [EPBOHAYAIBHBIX MOHITUA XMMHMHM, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa coznepkaHus IporpaMMbl 0 XUMUHU c(pOpMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOJIX0a K
e€ uzydennto. CozepkaHue CKIAAbIBAETCS U3 CUCTEMBI IOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYEeCKOU peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl MO MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;



— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIH BELIECTB B pACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIHUPUYECKH TMOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCIEOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIIOJHSS
GyHKIIUM OOBSICHEHHS U IPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAYYHOM KapTHUHBI MUpaA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOLLICHHS K
Hay4HOMY 3HAaHHMIO M METOJlaM IIO3HAaHMS B HayKe. M3ydyeHne XWMHHM NPOUCXOOUT C IMPUBIICUYEHUEM
3HaHUHN W3 paHee M3YYCHHBIX YY€OHBIX NpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmacey.

[lpy w3y4yeHHH XUMHUH TPOUCXOIUT (HOPMUPOBAHHME 3HAHMKA OCHOB XMMHYECKOH HAyKH Kak
o0JacTi COBPEMEHHOT0 E€CTECTBO3HAHMS, MPAKTHUUECKON [EeATENIbHOCTH 4YellOBEeKa M KaK OJHOro M3
KOMITIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaua y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUH CHUCTEMBI
XUMHYECKUX 3HAHUH — BOXHEUIMUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYCCKUX TIOJIOKCHHH,
JOCTYNHBIX 0000IEHUI MHUPOBO33PEHUECKOIO XapaKTepa, s3blka HAayKd, B MPHUOOIIEHHH K HayYHBIM
METOJIaM TO3HAHUSA TPU H3YYEHUH BEIIECTB U XUMUYECKUX PEaKIHil, B POPMUPOBAHUU U PaA3BUTHU
MO3HABATENBHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-IIO3HABATEIbHOW M y4yeOHO-UCCIEI0BATEIbCKOM
JESTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO 00paIleHus ¢ BEMIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Tpu U3yyeHun XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaXKHOE 3HAYEHHUE IPHOOpenu
TaKue 1eNH, Kak:

— (opmupoBaHNE UWHTEIUVIEKTYaJdbHO pa3BUTONW JUYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEILHOMY TPHUHITHIO PEHICHUH, CIIOCOOHOM aaanTUpOBaThCI K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHMYecKoe MpHOOIIeHHe oO0ydarommxes K
CaMOCTOSITENILHOM TO3HABATENBbHOM JAESITETbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHHe YCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 OO0YyYaroIMMHCS — OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHHUA M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JESITEbHOCTH;

— ¢opMupoBaHue 001Iel (PYHKIIMOHATIBLHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSICHATH M OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONB3Ys 3HAHUS U OMBIT, MOJTy4YEeHHBIE
MpU W3YYCHUU XUMHUH, MPUMEHITh UX MPHU PEUICHUH MpoOJieM B MOBCEAHEBHOW JKU3HH U TPYIAOBOMH
NEeSATEIbHOCTH;

— @QopmupoBaHue y O0Oy4YaIOIIMXCS TYMaHUCTUYECKUX OTHOIIEHUH, MOHMMAHUS II€HHOCTH
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IEJI€CO00pa3HOr0 MOBEAEHUs B OBITY U TPYHAOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHHUTAHHIO HA
OCHOBE YCBOEHHS OOIE€YeIOBEYECKMX ILIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MNpOQMiIs U
HaIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00y4YeHHUSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUIS HM3YyYEHHs XMMHUUM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, cocTaBnseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflelnto), B 9 kinacce — 68 gacos (2
gaca B HEJICIIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posnb XuMun B )KM3HU 4YelOBeKa. XMMHs B cucTeMe Hayk. Tenma u BeliecTsa.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHsATHEe 0 MeTOojax IMO3HAHUS B
xuMuu. Yncreie BemecTBa u cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37eMeHThl. CHMBOJIBI XUMHUYECKUX 3Je€MEHTOB. [IpocTeie n
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aroMHas Macca. OTHOcHUTenIbHAas MOJIEKYJsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemiectBa. Monb. MossipHas Macca. B3auMoOCBs3b KOJNIMYECTBA, MAacChl U 4HMCIa
CTPYKTYPHBIX €IUHHII BerecTBa. Pacy€rel mo popMmynam XUMHUECKUX COCTMHEHUH.

duznyeckue U XUMUYECKUE SBJICHMS. XUMHUUYECKash peakius U e€ MpU3HAKU. 3aKOH COXPAHEHUs
Macchl BelIeCTB. XuMHUYeckue ypaBHeHus. Kriaccudukanus XUMHUYECKMX peakuuid (COeAMHEHUS,
pasoKeHHs, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOH IOCY/l0H, NpaBWiIaMH pabOThl B JA0OpaTOpHH W IMpHEMaMHU
oOparteHusi ¢ 1a00pPaTOpPHBIM O00OPYIOBAaHUEM, U3YUCHHE U OlNUcaHue (PU3MUECKUX CBOWCTB 0OPa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOmoJeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHUE IbJa, PacTUPAHHE
caxapa B CTYIIKE, KUIIEHHUE U KOH/IEHCAUs BO/Ibl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKAIMBAHNUE MEAHON
MIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOW) SBJICHUHN, HAOJIOJEHHE M OIHUCAHHUE TPU3HAKOB
MPOTEKAaHUS XUMUYECKUX PEaKIHil (pa3okeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKeie3a ¢ paCTBOPOM COJIU
meau (1), nydyenue crocoOoB pa3ieseHUs] CMECE: C TOMOIIBI0 MarHuTa, (GUIbLTPOBaHUE, BBITAPUBAHUE,
JUCTUIUISILMS, XpomaTorpadus, NpOBEACHHE OUYMCTKHM IOBAPEHHOW COJM, HaOJIOJEHHWE M ONHMCAHHE
pE3YJIBTATOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JAHHE MOJeENeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anmeMeHT u npoctoe BemectBo. Haxoxnenue
KHCJIOPOJa B MpUpOJie, GU3NUECKHE U XUMUYEeCKHe CBOMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHUs KHUCIOpoAa B JabOpaTOpUM M TNPOMBIIUIEHHOCTH. KpyroBopot
KHciopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKalus KUCIOpOaa.

TeroBoit  3(p(deKT XUMHYECKONM peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHUUYECKNE peakUHUU. TOIUIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCWJIECHUE IapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopona B mpupoje, Gusnyeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnots! u conu.

MonsipHblif 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopel. HacelieHHble U
HEHACBIIICHHBIE PACTBOPBI. PacTBOpMMOCTE BemiecTB B BoJe. MaccoBasi 0y BEIIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa Bojbl. OcHOBaHHUs. Poib pacTBOPOB B MPUPOJIE U B )KU3HU yeloBeka. Kpyrosopot
BOJBI B IIPUPOJIE. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa M 0YMCTKa IPUPOAHBIX BOJ.



Knaccudukanmst  Heopranmyeckux  coequHeHuid.  Oxcuael.  Knaccudukamus — OKCHIOB:
coseoOpa3zyrome (OCHOBHBIC, KHCIOTHBIE, aMm@oTepHble) U HecosneobOpasyromme. Homenkiatypa
okcu0B. du3nyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okCuaoB.

OcnoBanus. Knaccuduxaius ocHOBaHUMN: MENOYM U HEPACTBOPUMbIE OCHOBaHUsA. HomeHkIaTypa
ocHOBaHMI. DU3nyecKne 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loyuenre ocCHOBaHUI.

Kucnorsl. Knaccudpukamms xkucnor. Homenkmatypa Kucior. DH3MUECKHE H XUMHUYECKHUE
cBorictBa kKucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XuMUYeCKre cBoMcTBa cosied. [lonydyenue comnen.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpe/eNiCHHE COJEepKaHUs KHUCIOpOoJa B BO3JyXe, IOJy4YeHUE, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOICTB KHCIOpO/aa, HAOIIOACHHE B3aUMOACHCTBHSI BEUIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHHMS U MIPEKpalleHHs] ropeHus (moxapa), 03HakoMJIeHHe ¢ 00pa3laMu OKCHJIIOB U
OMHMCAaHUE WX CBOWCTB, IOJIyYeHHE, COOMpaHUE, paAClO3HABAHHE W H3yYEHHWE CBOWMCTB BOJOpPOIA
(ropenue), B3auMmozeiictBue Bojopoaa ¢ okcuaom Mmenu (Il)  (Bo3mokHO —wucmosb30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHHe 00pa31I0B BEIIECTB KOJTUYECTBOM 1 MOJIb, HCCIEIOBAaHNE OCOOCHHOCTEH
pacTBOPEHMSI BEIIECTB C PA3IMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOJIbI C METAJTIAaMU (HATPUEM U KaJbLIUEM)
(BOBMOYKHO HCIIOJIb30BAHKME BHJICOMATCPUANIOB), WCCICIOBAHHE OOpA3IlOB HEOPTaHWMYECKUX BEIICCTB
pa3IMYHBIX KJIaCCOB, HAOIIOJEHNE U3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeictBus okcunga menu (ll) ¢ pactBopoM cepHOIl KHCIOTBI, KHUCIOT C MeTalljlaMH,
peakiuii HeHTpaau3alum, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJTHOTO METaJlla IPYTUM
W3 PacTBOpa COJIM, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «Ba)kHeime Kiiacchl HeOpPraHUYECKUX
COCTUHEHUNY.

Iepuoauveckuii 3axkoHn u Ilepmoauveckass cucremMa xumuuyeckux »3viementoB JI. H.
MenpeneeBa. CrtpoeHne aroMoB. XuMHU4YecKass CBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE
peakuun

[lepBble TOMBITKH KiIAacCH(UKAIMM XUMHYECKHX JJIeMEHTOB. [loHATHE O Tpymmax CXOMHBIX
AIIEMEHTOB (IIENIOYHbIE W IIeJI0YHO3eMEeNbHbIE METAllIbl, TaJlOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUIPOKCHIBI.

Ilepnonnueckuil 3akoH. Ilepnoguueckas cucrema XxuMmuueckux sineMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u anuuHonepuoaHas ¢popmel [leproaudeckoid CUCTEMBI XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUI CMBICI TOPAIKOBOTO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sijep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obonouek atromMoB mepBbix 20 xumudeckux aneMeHToB [lepmonnueckoit cucremsr [[. M. Menneneesa.
XapakTepucTuka XHMHUYECKOrO 3JIEMEHTa o ero mnojoxenuto B Ilepmommueckoit cucreme JI. U.
Menneneesna.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u lleprognyeckoll CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JUIsS
pa3BuUTHS HayKu U nipakTuku. [[. 1. MeHnneneeB — yu€HbIN U rpak1aHUH.

Xumudeckasi cBsizb. KoBaneHTHas (MOJSIpHAS W HEMOJSPHAs) CBA3b. DIJIEKTPOOTPHUIIATEIBHOCTh
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucieHus. OKUCITUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u
BoccTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMenm:

u3ydeHre oOpas3IoB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THIPOKCHAA IIMHKA C
pacTBOpaMM KHCIOT M IIEJIOYEH, IIPOBENCHME OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioKeHUs, COSTUHEHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H IPU M3YYEHUU XUMHUHU B 8 Kjacce OCYLIECTBIISIETCS Yepes
HCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbIX ITOHATHH, TaK U MOHATHUM, SABJISIOIUXCSI CHCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ure ecTecTBEHHO--HAy4YHbIE TOHATHA: HAy4YHBIA (akT, THIOTE3a, TEOpUs, 3aKOH, aHAIIU3,
CHHTE3, KJacCH(UKalus, MEPUOTUYHOCTb, HAOIIOACHUE, SKCIEPHUMEHT, MOJCIUPOBAHHE, HW3MEPEHUE,
MOJI€CJIb, SIBJICHHE.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJI, U30TOIIbI, PaJIMOAKTUBHOCTD,
MOJIEKYJa, SJIEKTPUYECKUN 3apsi, BEIIEeCTBO, Tel0, 00BEM, arperaTHOe COCTOSHUE BELIECTBa, ras,
¢bu3nvecKre BEMYUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorwust: porocunres, npixanue, bnochepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeuecTBo M XMMHYECKasl peaKkuus

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
MIEPUOMIOB, KaJIMs, KajiblUsd M HMX COCJUHEHUH B COOTBETCTBHMM C IIOJIOKCHUEM DJJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMHUECKOW CBSI3U. TUIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAIIMXCSA K pPa3Iu4HbIM KJIACCaM  HEOPraHWYECKMX COCIWHEHMM, TIEHEeTHYecKas CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccugpukanuss XUMHUECKHMX peakIMd MO pPa3IUYHbIM MpHU3HAKaM (M0 YUCIy M COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO HM3MEHEHMIO CTENEHEW OKHCICHUS
XUMHUYECKHUX AJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U DHIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsatne o ckopocTH XuMU4eckoil peakiuu. I[loHsTHE 00 O00paTMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M Te€TEepOreHHBIX peakuusax. lloHsatue o karamuse.
[lonsatne 0 xumHuYeckoM paBHOBeCHMU. (DAKTOpBI, BIUAIOIIHAE HA CKOPOCTh XWMHYECKOW pEaKIUuu H
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMU,  JJEKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CoCTaBIECHNE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIIUN C
MCIOJIb30BaHUEM METOJIa 3JIEKTPOHHOTO OanaHca.

Teopus NEKTPONUTUYECKON AUCCOUALMH. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCcCOIMAalMK BEIECTB C Pa3IMYHBIMM BUAAMHU XUMHUYECKOH cBs3U. CTeneHb AMCCOLMALNH.
CunbHbIe U crabble 3JIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YCIOBUS TNPOTEKaHHsSI pPEaKIHi HOHHOTO OOMEHa, IOJHBIE H
COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuidl. CBoWCTBa KHCIOT, OCHOBAaHUNW U COJIEl B CBETE
NpeJCTaBIeHUH 00 AIIEKTPONUTHYECKON nucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPraHUUYECKUX BELIECTB — METAJUIOB U
HeMeTalioB (rpadura U anmasa), CIOKHBIX BEIIECTB (XJIOpPUAA HATPHS), UCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH  XUMHYECKOW peakluu OT BO3ACHUCTBUA  pa3iMuHbIX  (AKTOpOB,  HCCIEAOBAaHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpoIllecca TUCCOLMALMU KHCIOT, IIEJOYed U cosel
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATEPHUAIIOB), MPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOLIMX IPU3HAKU
MPOTEKAaHUs pPeaklHii MOHHOTO OOMeHa (oOpa3oBaHWE OCa/Ka, BBIIEICHHE Ta3a, oOpa3oBaHHE BOJbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TopeHue, peakiuu
pas3joKEeHUsl, COEIMHEHUs), PACIlO3HABaHHWE HEOPraHMYECKHX BEIIECTB C MOMOMIbI KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTauibl 4 MX coeJUHEHHS

OO6mass xapakTepucTtuka ramoreHoB. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CtpoeHue M pU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — I'aJJOTEHOB. XUMUYECKUE CBOMCTBA
Ha IIpUMepe XJiopa (B3auMoIeCTBUE C METaJlIIaMH, HEMETallllaMy, 1ejaoyamu). Xiaopoogopo. CosnsiHast
KHMCJIOTAa, XMMHUYECKUE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOAAa Ha
OpraHu3M uesoBeka. BaxkHele XJI0pHuIbl U UX HaXO0XKJICHHUE B IPUPOJIE.

O6mmas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
crerieHn okucieHus. CtpoeHne M (PU3MYECKHE CBOMCTBA MPOCTBIX BEHIECTB — KHCIOPOJAa M CEpPHI
AnnotponHbie MOAUM(UKAIMKA KHUCIOpPOJAa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOoaopos,
cTpoeHHe, (U3MUECKHe M XUMHYECKHe CBoiicTBa. OKCHIBI Cepbl Kak MPEICTABUTENHU KHUCIOTHBIX
okcuaoB. CepHasi KuCIOTa, PU3NYECKUE M XMMUYECKHE CBOMCTBa (0OIIMe Kak IMpeIcTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMHUYECKHE PEaKIUH, JIe)KAlle B OCHOBE MPOMBIIUIEHHOTO CIoco0a
MOJIyYeHUsI CEpHOU KHUCIOTHI. [IpumeHenue cepHoit kKucinoThl. CONHM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coequHEeHUI B mpupoae. XUMHUUYECKOe 3arpsa3HeHHE
OKpY)KaroIlerl cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHuUS.

OO6mras xapaktepuctuka 31eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE
CTETIEHH OKHCIIeHUs. A30T, pacmpoCTpaHeHHWE B MpHUpoAe, (U3NYECKME U XMMHUYECKHE CBOWCTBA.
KpyroBopor asora B mpupoge. AMMHaK, ero (usnueckue M XMMHUYECKHE CBOICTBA, IMOJIyu€eHUE U
npuMmeHenne. CoiaM aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiuss Ha MOHbI aMMOHHUSA. A30THasl KUCJIOTa, €€ MoJiyueHue, pU3NYecKue U XUMUYECKUE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcnoab3oBaHME HUTPATOB M COJIEH
aMMOHMSI B KauyeCTBE MHHEPAIbHBIX YH0OpeHui. XuMHUYecKoe 3arpsi3HEHHE OKpYKalolled cpeabl
COEIMHEHUSIMHU a30Ta (KUCIIOTHBIE MOXIW, 3arps3HEHHE BO3AyXa, NMOYBbl U BoA0EMOB). dDocdop,
ajutoTpornHbie Monudukanun Gocdopa, ¢uznueckue m xumuueckue cpoiictBa. Oxcun dochopa (V) u
¢dochopHas kucnora, GpuMUECKUe U XMMUYECKHE CBOWCTBa, moiy4deHue. Mcmons3oBanue (ocdaroB B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

OO6mras xapakTepucTuka 3eMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIS
CTETeHU OKHCIIEHUS. YTIIepoJ, aJNIOTPONHbIE MOAU(PHUKAIIUH, PAaCIpOCTPaHEHHE B MPUpPOe, Gu3nyecKue
U XUMHYeckue cBoiictBa. Ancopbumsa. KpyroBopor yriepona B mpupoge. OKcHIbl yriepoja, HX
¢usnyeckue M XUMUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIC OPraHMU3MBbI, MOJYYEHHWE U HPUMEHEHHE.
DKojoruueckre npobiemsl, cBsi3aHHble ¢ okcuaoM yriepona (1V), runoresa rinodaabHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (eKT. YroibHas KUCIOTa U €€ CONH, X PU3NYECKUE U XUMUYECKHE CBOMCTBa,
noyiyueHue W npumeHeHue. KadecTBeHHas peakius Ha kapOOHAT-HOHBL Mcmonb3oBaHue KapOOHATOB B
OBbITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.



[lepBoHauanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcaoTa). [IpupogHble HCTOUHUKHU YIIIE€BOIOPOIOB
(yromb, mpupoaHblii ra3, He(Th), HPOAYKTHl HX TmepepadoTku (OeH3WH), MX pOJb B OBITY H
IPOMBIIICHHOCTH. [loHATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oelkax, yriieBojax — M UX
pOJIM B )KM3HM 4YeloBeKka. MaTepruanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSANHEHUN.

KpemHuuii, ero ¢uszndyeckne u XUMHUYECKHUE CBOMCTBA, MOJy4deHUE M npuMmeHeHue. CoennHeHHs
KpemHHus B mpupoje. OO6mue npezacraBieHus o0 oxcune kpemuus (IV) u KpeMHHEBOWH KuCIOTE.
Cunukatel, X MCIIOJIB30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BakHeillue cTpouTeabHble MaTepUalbl:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoGiembl 0e30MacHOro  MCHOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3l0OB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJSHOW KHCJIOThI, IPOBEIEHHE
KayeCTBEHHBIX pEAKIMHA Ha XJOPUA-UOHBI U HAONIOJEHHE IIPU3HAKOB MX IPOTEKAHUS, OIBbITHI,
oTpaxkaromue (U3NYECKHe W XUMHUYECKHE CBOWCTBA TAJIOTEHOB W WX COCTUHEHHHA (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHAIIOB), O3HAKOMJICHHME ¢ oOpasmamMu  XJOpUIOB  (TaJOTE€HHUIIOB),
O3HAKOMJIEHHE C 0Opa3lamu cepbl U €€ COeMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHHUE BUAECOMATEPUAIIOB),
HaOroieHue Ipouecca OO0yrJMBaHMs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI,
U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOM peakluy Ha
cynb(ar-uoH W HaOJIIOAEHUE TMpH3HAKAa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
a3ota, pocdopa u X coeuHEHHH (BO3MOXKHO HCIOJIb30BAHNE BHJIEOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosyueHue, coOMpaHue, paclo3HaBaHUE M H3yUyeHHE CBOICTB aMMUaka,
MPOBE/ICHNE KAaYeCTBEHHBIX PEAaKIWHd Ha HMOH aMMOHHUS W (ochaT-mOH W HM3Y4YEeHHE MPHU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJAEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOYKHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), M3YUYE€HUE MOJETEeH KpUCTAJUIMYECKHX PEUIETOK aiMmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpOTHUBOra3a, MojiyueHue, coOupaHue, pacrno3HaBaHUE U HM3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, IMpoOBEJCHUE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT M CHJIMKAT-MOHBI M M3y4y€HUE MPHU3HAKOB HUX
IIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  NPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaykHelre HeMeTallIbl U UX COSAMHEHUS.

Metayibl M X COeIMHEHUS

OO0mas XxapakTepUCTHKAa XUMUYECKUX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHUHU UX IOJIOKEHUS B
Ilepuoguueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus aromoB. CTpocHHE
MeTaJIJIOB. MeTrajinyeckas CBA3b M METAJUIMUECKas KPHUCTAUIMYECKAs PEIIETKA. DIEKTPOXUMHUYECKHUU
psaa HampsbkeHUM wmetamioB. Du3Myeckre M XUMHUYECKHE cBoHcTBa MeTaysioB. OOmiue crnocoOsbl
MoJIyuyeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, TIOPATIOMUHUM, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.

[Ilenouynsle mMetamuibl: nonoxeHue B llepuoanueckoil cucreme xummuueckux snementos [, U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTtpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpUs U Kaius. [IpuMeHeHne men0YHbIX METalIoB
U UX COCIUHEHUH.

[IlenoyHO3EMENBHBIE METAJNIbl MarHUil M Kanpluil: nonoxeHue B Ilepumogudeckoil cucrteme
xuMH4YecKux 3yeMeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJIEHUE B Ipupoie. Puznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kainblus. Bakneimme coeguHeHMs] Kaiablus (OKCUJA, TUIAPOKCHUI,
coin). JKECTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.



AnmtoMunaui: nosioxkenue B [lepuoanueckoi cucreMe xumuueckux sneMentoB J[. . Menneneena,
CTPOCHHUE aToMa, HaxoxiaeHue B mpupoje. Du3nyeckne U XUMUYECKHE CBONCTBA aQIIOMUHUSL.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucrteme xumuueckux snemMentoB JI. M. Menpaeneena,
CTpOCHHE aToMa, HaxoxKJeHue B mnpupoje. dusnueckue M XUMHUYECKHE CBOMCTBa »xene3a. OKCUIbI,
ruznpokcuabl u conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U nosrydeHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METaUIOB U CIUIaBOB, UX (U3WYECKUMHU CBOMCTBAMHU, H3YUYCHUE
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHAA KajblUsd M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHUs JKele3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUJCOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaUYEeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIIMS, aTlOMUHMS, ITMHKa, *xkene3a (1) u xxenesza (111), mexu (I1), HabmroneHne u onvcanue MPOIECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAMM  HATpHUs, Kajdusl ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BAaHUE
BHJIEOMATEPHAJIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB TMIPOKCHAA ATFOMHHUS M TUIPOKCHUIA IIMHKA,
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibpl U UX COeTUHEHUSY.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa n Mmarepuansl B MOBCEIHEBHOM KM3HU YeoBeKa. bezonacHoe MConb30BaHuEe BEIIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas oMol Mpu XMMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYKalolledl cpenasl (mpeaenbHas AOMYyCTHMas KOHIICHTPAIUs
Benlects, nanee — [1JIK). Ponb Xxumuu B penieHnu 3K0I0THYeCKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIJIOB, IOJTUMEPHBIC MATEPUATIBI).

Mesxicnpeomemmuole ceasu

Peanuzamnus MexnpeaMeTHBIX CBA3€H IMpH M3yUYEeHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depes
WCIIOJIH30BaHNUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK M TOHSATUH, SBIISIFOIIUXCSI CHCTEMHBIMU
JUTSL OTJIETBHBIX MTPEMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAay4HBIH (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCHU(UKaIUs, MEePHUOJUYHOCTh, HAOMIOJCHHE, SKCIEPUMEHT, MOJEIMpPOBaHHE, H3MEPEHUE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MATEPHAIIBI.

®dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI, PAJIMOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUN 3apsii, MNPOBOJHUKH, TMOIYIPOBOJHUKH, AUDJCKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMYECKasi PEMIETKa, CIUIaBbl, (PU3WYECKHE BEIMYMUHBI, CAMHHUIIBI HU3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorust: ¢dorocuHTe3, aApixaHue, Ouochepa, OSKOCHUCTEMA, MHHEpAIbHbIE yH0OpeHws,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIECTBA.

['eorpadusi: armocdepa, runpochepa, MHUHEpalbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTAThl OCBOEHUS ITPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE YYEOHOH W BOCHHTATEIBHOW JAEATEIBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMH  POCCUUCKUMHU  COLMOKYJIBTYPHBIMH U  JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
MPUHATHIMU B 00LIECTBE MPaBUIaMH 1 HOPMaMHU MOBEJCHUS U CLIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATIM3AIUN 00yUYarOIINXCS.

JIMYHOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACIIMPEHUE OIIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPHYECKOMY H Hay4dHOMY
HACJIE/INI0, TOHUMAHMSI 3HAYCHHUS XMMHUYECKONH HAYKU B )KM3HH COBPEMEHHOTO OOIECTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpPHON uH(pOpMalMed O TMepeAOBbIX [TOCTHXKEHUSAX M OTKPBITUAX MHPOBOM H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEJICTaBICHUS O COLIMANIbBHBIX HOPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOILEHUMN B KOJUIEKTHBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTHM B  OOIIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIeA0BaTEIbCKOM,
TBOPUYECKON U APYTrUX BUJAX AEATEILHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOH JesTeNbHOCTH
IIPY  BBHITIOJTHCHUHM Yy4YEOHBIX, IO3HABATCIBHBIX 3a/a4, BBITIOJHEHUN XUMHYCCKHX OSKCIICPUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLECCE ATOU
y4eOHOU [N1eATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE M TOCTYNKH CBOMX TOBapHILEH ¢
MMO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABIECHUS O BELIECTBE M XUMHUYECKOW pPEaKIMH, COOTBETCTBYIOILKE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIONIME OCHOBY ISl TOHUMAHUs CYIIHOCTH HAYyYHOM
KapTUHBI MHpa, MPEACTaBIEeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOBI, B3aMMOCBS3SIX
YesoBeKa C MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;

MO3HABaTEJIbHBIC MOTUBBI, HAMPABIICHHBIE HA TIOJTYY€HHE HOBBIX 3HAHUN 110 XUMHH, HEOOXOTUMBbIE
Ui OOBSICHEHHST HaONIOJaeMbIX TPOIECCOB W SBIEHUM, TMO3HABATENbHOW, HH(OPMAIIMOHHOW W
YUTATEIbCKON KYyIbTYphl, B TOM YHCII€ HAaBHIKOB CAMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIMHBIMU TEXHUUECKHUMHU CPEJICTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOy4YeHHI0 W [I03HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTh K
caM0o00pa30BaHMIO, TPOEKTHOM M MCCIIENOBATENIbCKON JIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEeM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IEHHOCTU >KM3HHU, OTBETCTBEHHOI'O OTHOUIIEHMSI K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCIEICTBUNA M HEMPUSITHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYpeHHs1), HEOOXOIMMOCTH COOJIO/ICHHUS TPaBUI OE30MaCHOCTH NP 0OpaIeHun
C XMMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOU KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTUIECKOMY U3yUeHHIO TTpodeccuii  Tpyaa pa3iudHOro pojia, yBaXXEHHE K TPYIY H
pe3yibTaTaM TPYAOBOM NI€ATENbHOCTH, B TOM YHMCJE Ha OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HaHHBIM BbIOOP HWHAMBHUIYAJTbHOM TPAaeKTOPUH MPOJOJIKEHHsS] 00pa3oBaHUS C YYETOM



JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTM K XHUMHH, OOILIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEM,
yClemHoi MnpodecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

6) IK0JIOrHYeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHHE K NMPHPOJIE KaK UCTOUYHHUKY JKU3HU Ha 3emile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMAaHUE IICHHOCTH 3/J0pOBOIO M 0€30macHOro o0pasza >KW3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
cOOJIIOJICHHs TpaBuil 0€30IIaCHOTO IOBENCHMUs MpU paboTe C BEIIeCTBAMM, a TaKXKe B CUTYaLMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, IOJyd4aeMble NpPU HM3YYEHUM XMMHH, JUIsl PELIEHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, Ul IOBBILICHHUS YPOBHS JKOJIOIMYECKOM KYJIBTYpHI,
OCO3HaHMA IJIOOAIBHOIO XapakTepa HKOJOTMYECKUX MpoOJieM M IMyTed HX pelleHus [OCPeACTBOM
METOJIOB XHMUH, JKOJOTMYECKOrO MBIIUICHHUS, YMEHHsS PYKOBOACTBOBATHCA WM B II03HABATEIIBHOM,
KOMMYHUKATUBHOM U COLIMAIIBHOM ITPAKTHKE.

METANPEIAMETHBIE PE3YJIBbTATHI

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIICISAIOT 3HaYMMble A8 (opMUpOBaHUS
MHUPOBO33pEHUs OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpUs, MPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA, IPOIIecC,
SKCIIEPUMEHT M JAPYroe.), KOTOpPblE€ HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpeIMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUH M3 3TUX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIETOCTHON HAayIHON
KapTMHE MHpa, U YHHUBEpCaJibHble Yy4eOHble JAeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,
peryiasTHBHbIE), KOTOpble obOecnednBalOT (OPMUPOBAHME TOTOBHOCTU K  CaMOCTOSATEIBHOMY
IJIAHUPOBAHUIO U OCYLIECTBICHUIO Y4€OHOM 1A TEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHMsI HCIIOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIUICHHUS] NIPM OCBOCHMM 3HAHUM: PacKpbIBAaTh
CMBICH XUMHYECKHX MOHATUH (BBLAENATh MX XapaKTepHble NMpPHU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
OPYTMMU TOHSTHSMH), HUCIHOJIb30BaTh MOHATUSA Ji1 OOBSCHEHUS OTIENIbHBIX (PAKTOB U SBICHHI,
BBIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKAIMM XMMUYECKHX BEIECTB M XUMHUECKUX PEaKLUH,
yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3yY€HUs, CTPOUTH JIOTMYECKUE
paccyxaeHust (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTHUH), 1€1aTh BHIBO/IBI U 3aKIIOUCHHUS;

YMEHHME MPUMEHSATh B IIpollecce TO3HAHWS TOHATUSA (IpeIMEeTHble W MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yeMble B XUMHHU, IPe0OPa30BhIBATH HIMPOKO MPUMEHSIEMbIE
B XMMUHU MOJIETIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJI 3J€MEHTa), XUMU4eckas popmyna u
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pPElIeHUH Yy4yeOHO-TIO3HAaBaTEJNbHBIX 3a/lady, C Y4ETOM 3THUX
MOJCJIBHBIX IPEJCTaBICHUN BBIIBIATE M XApaKTEPHU30BaTh CYLIECTBEHHBIC IIPU3HAKA HN3Y4aeMbIX
O0OBEKTOB — XMMHUYECKHMX BELIECTB W XHUMHYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
[IPUYMHHO-CIIEACTBEHHBIEC CBA3HU U IIPOTUBOPEUNS B U3y4aeMbIX IIPOLECCAX U SBICHUAX.

Ba3oBble uccienoBarebCcKkue A1eiCTBHA:

YMEHHUE MCIOJIb30BaTh IMOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, A TAKKE B
KayecTBE OCHOBBI s (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE NPABUIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUU;

NpuOOpeTeHne OmbITa MO IUIAHUPOBAaHWIO, OPraHU3allud W [POBEICHUIO YUYEHHYECKUX
SKCIIEPUMEHTOB, yYMEHHE HaOII0JaTh 3a XOJOM IIpoLlecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GOpMyIHpOBaTh OOOOIIEHUS U BBIBOABI 10 pe3yiabTaTaM MpPOBEAEHHOTO OIbITA,
MCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHON paboTe.

PatGora ¢ undopmaumeii:



yYMEHHE BBIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUUYHBIX BUJIOB U POpPM
IIPEJICTABICHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAay4HO-NONYJISIpHAs JUTEpAaTypa XUMHUYECKOTO
COoZIep KaHus, CIIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEZOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE NPUMEHATH pa3MYHble METOJbl M 3alpochl MpU IMOUCKEe U oTOope HHPOpMauu U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOIWMBIX Ui BBINOJHEHHsS Y4YeOHBIX M TO3HABATEJBHBIX 3a/ad
ONpeAeNEHHOr0 THUMA, MNPUOOPETEHHE OmbITa B OO0JIACTH  HCIONB30BaHUS  HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMW, OBJAJEHUE KYJIbTYpPOH AaKTUBHOI'O MCHOJb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY IpeacTaBieHus WHGOpPMaLUU U
WUTIOCTPUPOBATh pELIaeMble 3a7adyd HECIOKHBIMU CXEMaMHM, IuarpaMMaMu, ApYyruMu (opMamu
rpaduKu ¥ UX KOMOMHAIMSIMH;

YMEHHE UCHOJb30BaTh M aHAIM3UPOBAaTh B Ipolecce Y4eOHOM U  HCClIeAoBaTeNbCKON
NEesITeIbHOCTH HMH(OPMALIUIO O BIMSIHUM MPOMBIIIIEHHOCTH, CEIbCKOTO XO34HWCTBAa M TpaHCHOpPTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeJIbl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHHMsI 33/1aBaTh BOIPOCHI (B XO0Jie¢ Auanora u (Wiu) AUCKYCCHH) IO CYIIECTBY 00CYXaaeMoit
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHMsI MPEICTABIATH IOJTYYEHHbBIE pPE3yJbTaThl IIO3HABATEJIbHON JAEATEIbHOCTU B YCTHBIX M
MIMCBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALMI0 PE3YJbTAaTOB BBIIOJIHEHUS XUMHUYECKOI'O SKCIIEPUMEHTA
(;1abopaTopHOro OIMbITa, JA0OPaTOpHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOTO
MIPOCKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEILHOW U
MCCIIEIOBATEILCKON JIESITEIPHOCTH TPH PEIICHHH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX
MHTEPECOB U COrJIacoBaHHWs mo3uiuii (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE MITYPMBD»,
KOOPJMHALIMSL COBMECTHBIX JEHCTBUM, OMNpENEICHUE KPUTEPUEB IO OLEHKE KAaueCTBA BBIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITENIBHO OINPEAEHATh LEINU JACSITEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JESTEIBHOCTh, BBHIOMpaTh Hamboiee
s dexTuBHBIE CITOCOOBI pelIeHUs] yUeOHbIX W TTO3HABATENBHBIX 33/1a4, CAMOCTOSATEIFHO COCTaBIATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIM AITOPUTM JACUCTBUM IPU BBITOJIHEHUH 33JJaHUNA C YYETOM IOJIYyYEHUS
HOBBIX 3HaHMH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMAX, OLIEHUBAaThb COOTBETCTBUE
IIOJIyYEHHOI0 pe3yibTaTa 3asBICHHOW I€JIM, YMEHHE HCIIONIb30BaThb M aAHAJIN3UPOBAaTh KOHTEKCTHI,
npeJiaraéMble B yCIIOBUH 3aJJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe npenMeTHBIX pe3yIbTaTOB 10 OCBOCHUIO 0053aTENILHOIO COJCPKAHUS, YCTAHOBIEHHOTO
JaHHOM (henepasibHON paboyel MPOrpaMMoOi, BBIJEIAIOT: OCBOCHHBIE 00YYalOIMMUCS HayYHbIE 3HAHUS,
YMEHHS ¥ cIocoObl IeUCTBUH, cienuuueckue it NpeaAMETHON 00macTu « XUMUS», BUIBI 1ESTEIbHOCTH
[0 TOJYYeHHI0 HOBOT'O 3HAHMS, €r0 WHTEpHpeTaIiy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B pPa3IUYHbIX
y4EOHBIX ¥ HOBBIX CUTYaIUX.

K xoHiy oOy4yeHus B 8 Kiacce rmpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

o pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX TOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOAHAS), BAJIEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIEeCTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi J10Ji1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIpHBI 00bEM, OKCU, KUCIOTa, OCHOBAHHUE,



COJIb, AJIEKTPOOTPHUIATEILHOCTD, CTETIEHb OKHCIEHUS, XMMHUECKas peaklusi, KJacCuPUKaIuUs peakuuii:
pEaKiuu COCIWHEHUS, PEaKIHUHU pPa3jIoXKEHUsS, PpEeaKlIUd 3aMEIIeHHUs, pPEaKIuu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIUH, TEIuioBod 3((eKT peakuuu, Sapo aToma, SJICKTPOHHBIA CIOW aroma,
aToMHas opOuTalb, paglyc aromMa, XMUMUYecKas CBS3b, MOJISIpHAs U HEMOJIsIpHas KOBAJCHTHAas CBS3b,
MOHHAsl CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi J0Jsl BellecTBa (IIPOLEHTHAs KOHIICHTpAIKs) B
pacTBope;

. WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHWMHYECKHX NOHATHM W NPUMEHATh OTH
MOHATHS ITPU ONMCAHUU BELECTB U UX IIPEBPALICHUI;

. HCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJIsi COCTaBJIeHHs (pOPMYI BEUIECTB U ypaBHEHUN
XMMHYECKUX PEAKIIUI;

. ONpeAENATh BaJCHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COEIUHEHHSX, CTEMEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, PUHAJIC)KHOCTh BEUIECTB K ONMPENCIEHHOMY KIIAcCy
coequHEeHU 1o ¢dopMynaM, BUJ XUMUYECKOW CBA3M (KOBaJieHTHAass M HOHHAs) B HEOPTaHUYECKUX
COEJIMHEHMUSIX;

. packpsiBaTh cMbica Ilepuoamdeckoro 3akona JI. M. MenaeneeBa: JEMOHCTPUPOBATH
IMOHUMAaHUE TEPUOJUYECKON 3aBHCUMOCTH CBOWCTB XUMHUYECKUX DJIEMEHTOB OT HMX IMOJOXEHUS B
[Tepuoanueckoil cuCTEME, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUY€HHsI, 3aKOHa ABOraipo;

. ONMKCHIBATH M  XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuoanueckoil cucremsl
XUMHUYECKHUX JJIEMEHTOB: pa3inuyaTh IMOHATHS «IJIaBHas mnoArpynma (A-rpynma)» u «mobodHas
noarpynna (b-rpymnmna)y», maneie u OonblIne Meprobl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabimne «llepuonnyeckass cuctemMa xuMudeckux diemeHtoB JI. M. MenzaeneeBa» ¢ YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB W 3apsAll siapa, 00IIee Yucio
ANEKTPOHOB U paclpepeNieHHue UX 0 AIEKTPOHHBIM CIIOSM);

. KJIacCU(UIUPOBATh XUMHYECKHE JJIEMEHTbl, HEOPraHMYECKHE BEIIeCTBAa, XWMHUYECKUE
peaxiuu (Mo YUCTy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEILIOBOMY dh(DEKTY);

. XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBAa BEIIECTB PA3IUYHBIX
KJIACCOB, IIOATBEpP)KJIas ONMCAHWE IPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHUHW COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIUM;

. MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KayeCTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJIAPHYKO MAacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHMUYECKOTO d3JIeMEHTa IO (opMysie COEIUHEHHS, MAacCOBYIO JIOJII0 BEIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINU;

. IIPUMEHATH OCHOBHBIEC OIIEPALIMU MBICIUTEIBHON JEATEIIbHOCTH — aAHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEeMAaTH3alNI0, KJIACCU(PUKAIIMIO, BBIABICHHE MPUYMHHO--CIEACTBEHHBIX
CBSI3€M — JUIsl M3YyYECHHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOICIMPOBAHNE, IKCIIEPUMEHT (pEabHBIN 1 MBICIIEHHBIH );

. CleoBaTh  TpaBWJaM  TOJB30BAaHUS  XHMHUYECKOW TIOCYIOM U  J1abOpaTOpPHBIM
o0opyIoBaHMEM, a Tak)Ke TMpaBujaM OOpalieHUsi C BEMIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH I10
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB IO TTOJIYYSHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopo/ia ¥ KUCIOPO/Ia), IPUTOTOBJICHHIO PACTBOPOB C OMPEAeNIEHHON MacCOBOM JoJiel pacTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBATh M MPOBOAUTH XHUMHUYECKHE HSKCIEPUMEHTHI IO PACHO3HABAHUIO PAaCTBOPOB
IeI04ed ¥ KUCIIOT C MOMOIIBI0 HHIANKATOPOB (JakMyc, (heHondTaaernH, METUIOPAHK U IPYTHE).



K koH1y oOyuenus B 9 kjaacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTpaxarhb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATHM: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, AaHWOH, IIPOCTOE€ BEIIECTBO, CIIOXKHOE BEILECTBO, BAJEHTHOCTbD,
3JEKTPOOTPULATENIBHOCTh, CTEIEHb OKUCICHUS, XUMUYECKas peakius, XMMUYECKas CBs3b, TEIUIOBOU
s¢deKT peakuuu, MoJib, MOJISIPHBIA 00BEM, PaCTBOP, ANEKTPOJIUTHI, HEITIEKTPOIUTHI, SJIEKTPOIUTHYECKAS
IUCCOLMAIUS, PEaKIMH HMOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbE U
HEOOpaTHUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH, OKUCIUTENh, BOCCTAaHOBUTEINb,
OKHCJIEHHE U BOCCTAHOBJICHHE, aJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKasl CBA3b (KOBaJICHTHAs, HOHHAs,
MeTaJlJIN4ecKasi), KpUcCTalInyeckass pemeéTka, KOppo3usi METaJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM
peakuuu, npeaenpbHo nonycrtumas konuentpanus [1/IK Bemectsa;

. WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYECKMX IOHSATHUM M HPUMEHATH 3TH
MIOHSTHS TIPU ONMCAHUU BELLIECTB U UX IIPEBPALLCHUI;

o MCIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB U YpaBHEHUH
XMMHYECKUX PEAKIIUI;

o OIpEeEIATh BAJECHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX IJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPENeIEHHOMY KIJIACCy COSAMHEHUH 1Mo (Gopmyliam,
BUJI XUMHYECKOH CBS3U (KOBaJICHTHAs, MOHHAS, METAJNINYECKasl) B HEOPraHUYECKUX COSAMHEHUAX, 3apsi
MOHA MO XMMHUYECKON (opmyre, XapakTep cpelbl B BOAHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHH,
THUI KPUCTAJUITMUECKOHN PEelIETKN KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMbIch [lepuonnueckoro 3akona . M. MenneneeBa u 1€eMOHCTPUPOBATh €0
[IOHMMAaHUE: ONMMCHIBATh U XapaKTepu30BaTh Ta0IMUHYyI0 Gopmy [leproanueckoil cuCcTeMbl XUMUYECKUX
AJIEMEHTOB: pa3iuyarTh MOHATUSA «rJlaBHasg noiarpynna (A-rpymma)» u «mnobounas noarpymna (b-
rpymma)», Majible U OOJbIINE MEPHUOJIbl, COOTHOCUTH 0003HAYECHHSI, KOTOPBIE UMEIOTCS B MEPUOIMUECKOM
Tabyuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij
a5ipa, OOILIee YUCIO 3JEKTPOHOB M PACHpPENENICHHE MX IO 3JIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB 3JIEMEHTOB M WX COEIMHEHHUI B Mpefesax MajblX MEepPUOAOB U
TJIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

. KJIacCU(UIUPOBaTh XUMHUYECKUE HIIEMEHTbI, HEOPraHWYECKHE BEILIECTBA, XUMHUYECKHE
peaknMu (MO YMCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKLUUH BELIECTB, HO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHMIO CTEeTeHEH OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB);

. XapaKTepU30BaTh (OMHUCHIBATH) OOMME U CIEU(PUISCKUE XUMUIECKHNE CBOMCTBA MPOCTHIX
U CIIOXKHBIX BEIIECTB, MOATBEP)KJIAs OMNMCAHME IPUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YpaBHEHMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

. COCTaBJIATh YPaBHEHUS SJEKTPOJUTHUYECKON JHUCCOLMALMM KHCIIOT, LIETOYEel U COJIeH,
MIOJIHbIE M COKpalIEHHbIE YPAaBHEHUS peaKuii HOHHOTO 0OMEHa, ypaBHEHHUS peakluid, MOATBEPKIAI0LINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH Pa3JIMYHBIX KJIACCOB;

. pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIHUHA IOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

. IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAIECHUN B Pa3JINYHBIX YCIOBUSX;

. BBIUHCIIATh OTHOCUTEJIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO
J0JTI0 XUMHMYECKOTO 3JIEMEHTa MO (GOpMyJe COEIMHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;



o coOMIoIaTh ~ TpaBWia  TOJB30BAHMS ~ XMMHYECKOH MOCYIOH W J1abOpaTOpHBIM
000pyIOBaHUEM, a TAaK)KE MpaBUiia OOpAIICHHS C BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMHU IO
BBIITOJTHEHUIO JTA0OPATOPHBIX XMMUUECKHMX OIBITOB 10 IMOJYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

o MPOBOANUTH PEAKIIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIH COCTAB pa3jIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOpPUA-, OpOMUI-, HOAM-, KapOoHAaT-, (hocdaT-, CHIIMKAT-, Cynbdar-,
TUPOKCU/I-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

. NPUMCHSATh OCHOBHBIC OIEPALMH MBICIUTEILHON JESITENbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIIHIO, BBISBJICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3CH — JUIs U3y4CHUS
CBOMCTB BEIECTB M XMMHUYECKHX DPEaKIMid, €CTCCTBEHHO-HAYYHbIC METOJbI MMO3HAHUS — HaOJOJCHHUE,
HU3MEpEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEaIbHBINA U MBICICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne Haumenosanue pasaesniop  Kosmyecrso yacos JuiekTpoHHbIE (UG POBHbIE)
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTesbHbIE pecypchl

Paznen 1. HepBOHa‘{aJIbeIe XUMHUYECCKHEC TTIOHATUSA

Xumust — BaxkHas 00J1acTh
€CTECTBO3HAHUS U
11 5

IIPaKTUYECKON
JESITEIbHOCTH YEJI0BEKA

BemecTBa u xuMuueckue

1.2 15
peakuuu
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
91 Bosnyx. Kucnopon. 6
TTousarue 00 oxkcumgax
99 Bonopona.Ilonstue o 8
KHCIIOTaxX U COJISIX
23 Bopna. Pacteopsl. [lonstue 5
00 OCHOBaHUSX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11
COEeTMHEHNN
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaementon /1. U.
MenpeneeBa. Ctpoenue aToMoB. XuMu4eckas ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

31 Ilepnonnuecknii 3aK0H U

Ilepnonnueckas cucrema




XUMHYECKHUX 3JIeMEHTOB /1.
N. Menpnene-eBa. CtpoeHue
aToma

XUMHYECKasA CBI3b.

3. OKHUCIUTENBHO- g
BOCCTAaHOBUTEIbHBIC
peakuuu
Hroro no pazaeny 15
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB 68
I10 TPOIT'PAMME
9 KJIACC
KoanuyecTtBoO
Ne HaunmeHnoBaHue pa3ieiioB u 4ACOB DJIeKTpPOHHbIe (LM (POBHIe)
n/n TeM MPOrpaMmbIl o0pa3oBaTejibHbIE PeCYpPChI
Bcero
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpeHwue u yriayodieHue
1.1 3HAHUH OCHOBHBIX Pa3/ciiOB 5
Kypca 8 kiiacca
12 OcHOBHBIE SaKOHOMePHOCTH 4
XUMUYECKHUX PEaKInuid
DIIEeKTPOTUTHIECKAS
1.3 JUCCOIHAIUS. XUMHUYCCKHE 8
pEaKIuu B pacTBOpPax
Hroro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO61as xapakTepuCcTHKa
2.1 XHUMUYECKHX DJIEMECHTOB 4
VIIA-rpynnst. ['anorenst
OO01mas xapakTepucTHKa
99 XHMHYECKHX 3JeMeHTOB VIA- 6
rpynnsl. Cepa u eé
COCTMHECHUS
OO01mas xapakTepuCcTHKa
53 XUMHUYECKHX DJIeMEHTOB VA- 7
rpynmsl. A3oT, pochop u ux
COCTMHECHUS
54 OO01mas xapakTepuCcTHKa 3

XUMUUYECKHUX AJieMeHTOB IV A-




IPYIIIBL. YTIEPOI U KPEMHUN
U UX COECUHEHUS

Hroro no pazaeny 25
Pa3znea 3. Merajliibl M X COeTHHEHHUS
3.1 OO01111€e cBOMCTBA METAIIJIOB 4
3. Bakueiime MeTauibl 1 UX 16
COEIUHEHUS
Wroro mo pazneny 20
Pasjnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa u maTepuaisl B 3
' JKU3HU YEJI0BEKA
Utoro no pazneny 3
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Koaun4yecTBO 4acoB
Tema ypoka
n/n Bcero
1 [Ipenmer xumun. Posib XuMuu B )KU3HM YeaoBeKa. Tena u 1
BEIIECTBA
2 [TonsiTre 0 MeTOAAX MO3HAHMS B XUMUU 1
3 [Ipaktrueckas padota Ne 1 «IIpaBuna paboTsl B 1abopaTopuu u 1
pUEMBI 00pallieHust ¢ Ta00PaTOPHBIM 000PYTI0OBAHUEM)
4 YucTtsle BemecTBa U cMecu. Crioco0bl paziesieHus: cMecei 1
5 [Ipaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpumepe 1
OUYMCTKHU MTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1
HIIEMEHTOB
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE yueHHE
10 3aK0H TOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYecKas Gpopmya. 1
BajneHTHOCTh aTOMOB XHMHUYECKHX 3JICMEHTOB
11 OtHocutenbHast arToMHas Mmacca. OTHOCUTENbHASI MOJIEKYTISIPHAS 1




mMacca

12 MaccoBast 10JI1 XUMAYECKOTO JIEMEHTA B COEINHEHUN 1

13 KonuuecTtBo BeniectBa. Moiib. Mosnsipaast macca 1

14 ®dusndeckue 1 XUMHYCCKHUE SBICHUS. XUMUYECKas peaKIus 1

15 [Ipu3Hakuy u ycioBus NPOTEKAHUS XUMUYECKUX PEAKLUN 1

16 3aKOH COXpaHEHHsI MAcChl BEIeCTB. XUMHUECKUE YPaBHEHHUS 1

17 BrrurcneHus: KOJIMYeCcTBa, MAacChl BEIIECTBA 10 YPAaBHEHUSIM 1
XUMHUYECKHUX PEeaKIIHii

18 Knaccudukanms XuMu4eckux peakuuii (CoeTnHeHNs, 1
pa3noKeHus1, 3aMeIIeHHs], 00MEHa)

19 M. B. JlIoMmoHOCOB — yuéHBIH-3HITHKIIONIEANCT. O000IIIeHHE U 1
CUCTEeMaTH3alHsl 3HAaHHH

20 KonTtponpHast padora Nel mo teme «BemiectBa 1 XUMHYECKHE 1
peaKIum

21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopox — 1
9JIEMEHT | MpocToe BemecTBo. O30H

99 Ou3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peakiuu 1
okucieHus, ropeaue). [lonsarue o0 okcumax

93 Crioco0bI morydeHus KUCIopo/a B 1adopaTopuu U 1
MPOMBINUICHHOCTH. [IpuMeHenne kucnopoaa
TerutoBoit 3 PeKT XUMUIECKON PEAKITHH, TOHITHE O

24 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U IHJIOTCPMUICCKUX 1
peaKIusIX

o5 TomnuBo (HedTh, Yroiab U MeTaH). 3arpsi3HeHHEe BO3/yXa, 1
CIIOCOOBI €ro MpeAoTBPaIICHUS

26 [TpakTiueckas pabota Ne 3 o teme «[lomyyenue u cobupanue 1
KHCIIOpO/1a, U3y4YeHUE €T0 CBOHCTBY

97 Bonoponx — anmeMeHT u mpoctoe BemecTBo. HaxoxneHue B 1
pUpoJIe

08 duznyeckue U XUMUYECKHe CBOMCTBa Bojopoaa. [Ipumenenue 1
BOJIOpOZa

29 [ToHsITHE O KUCITOTaX U COJISX 1

30 Crioco0sI MoTy9eHUs BOAOPO/Ia B TAO0OPaTOPHH 1

31 [Ipaktudeckas padora Ne 4 mo Teme «[lomyuenue u cobupanue 1
BOJIOPOJIa, U3YUECHHE €r0 CBOMCTBY

32 MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo 1

33 Brruncnenus 00pEMa, KoJIM4ecTBa BEIIecTBa ra3a mo ero 1
W3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY

34 Brruucnenust 00bEMOB Tra30B 110 YPaBHEHHIO PEAKIIMUA HA OCHOBE 1




3aK0HA 00BbEMHBIX OTHOLIEHUI ra30B

35 Dusnyeckre 1 XUMUYECKUE CBOIICTBA BOIBI 1

36 CocraB ocHoBanuii. [lonsiTre 00 MHIUKAaTOpax

37 Bona xak pactBoputens. HacblleHHbIe 1 HEHACHIIIEHHbIE 1
pacTBOpbl. MaccoBast 107151 BELIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 o teme «lIpurorornenue

38 PacTBOPOB ¢ OINpeIeIEHHON MacCOBOM J10J1ei pacTBOPEHHOTO 1
BEIIIECTBA»

39 KonTtponpHas padora Ne2 mo reme «Kucnopoa. Bomopon. 1
Boxa»

40 Okcupl: cocTaB, KiaccudUKaIys, HOMEHKIIaTypa 1

41 [TomyyeHne U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(OTEPHBIX OKCUIIOB

42 OcHoBaHMsI: COCTaB, KIaccu(uKaIys, HOMEHKIATypa 1

43 [TomyueHnue 1 XuMHUYEeCKUE CBOMCTBA OCHOBAHUI 1

44 Kucnotsr: cocras, kaccudukanys, HOMEHKIIATypa 1

45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT 1

46 Conu (cpenHue): HOMEHKJIATypa, CIOCOObI IOTy4YEeHUs, 1
XUMUYECKHE CBOKCTBA
[Tpaktuyeckas pabora Ne 6. PerieHue skcrepuMeHTanbHbIX

47 3az1a4 1o Teme «OCHOBHBIE KJ1acChl HEOPraHUYECKUX 1
COCIMHEHUIN»

48 ['eneTnueckas cBs3b MEXAY KJlacCaMHU HEOPraHMYECKUX 1
COEIMHEHUM

49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1

50 Konrtponbnas padora Ne3 o teme "OCHOBHBIE KJ1aCChl 1
HEOPTraHUYECKUX COCAUHECHU"

51 [TepBble MOMBITKH KJIACCU(PUKALIUN XUMUYECKUX HJIEMEHTOB. 1
[TonsiTHE O TPYNIAaX CXOIHBIX JIEMEHTOB

59 [Tepnonnueckuit 3akoH u [lepnoanyueckas cucteMa XMMUYECKUX 1
anemenToB /I. 1. Menaeneera

53 [Tepuonsl, TpymIIbL, MOATPYIIIBI

o4 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTomsl

55 CrtpoeHue JIeKTPOHHBIX 000JI04eK aTOMOB JIEMEHTOB 1
ITepnonnueckoii cucrems! 1. 1. Menneneesa

56 XapakTepuCTUKAa XUMUYECKOTO JIEMEHTA IO €r0 MOJIOKEHUIO B 1
[Iepuonnueckon cucreme 1. 1. Menneneesa

57 3nauenue [leproandeckoro 3aKoHa JUIs pa3BUTHSI HAYKH U 1

npaktuku. J[. 1. MenzaeneeB — y4€Hblii, e1aror U rpaxJjaHuH




58 DIEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1
59 Honnast xummueckast CBs3b 1
60 KoBanenTHast nmoysipHas XUMU4eCKasi CBSI3b 1
61 KoBasieHTHast HEMOsIpHAs XUMHUYECKas CBS3b 1
62 CrerneHb OKUCIICHUS 1
63 OKHCTUTENIbHO-BOCCTAHOBUTEIILHBIEC PEAKITNH 1
64 OKHCTTUTENIN U BOCCTAHOBUTEIIN 1
65 KonTtponsnas padora Ne4 no reme «CtpoeHue aToma. 1
XuMUYECKas CBA3b»
66 PesepBHbIi ypok. O000IICHIE ¥ CHCTeMaTH3allisl 3HAHUH
67 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA
68 PesepBHbIil ypok. O000IICHIE M CHCTeMaTH3allusl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KUJIACC
Ne Koan4yecTBO 4acoB
Tema ypoka
n/n Bcero
1 Ilepuonnueckuii 3akoH. [leproanueckas CUCTEMAa XUMUYECKHUX 1
anemenToB /I. 1. Menaeneera
9 3aKOHOMEPHOCTH B H3MEHCHHH CBONCTB XUMUYICCKUX 1
9JIEMEHTOB TEPBBIX TPEX TIEPUOIOB
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1
Buibl XUMHUYECKOM CBSI3M M THUITBI KPUCTALTUICCKUX PEIIETOK
5 Kontponbnas pabota Nel no teme «IloBTopeHue u yriydneHue 1
3HaHWI OCHOBHBIX Pa3eNioB Kypca 8 Kiaccay
6 Knaccudukanns XuMruueckux peakiuii o pa3anyHbIM 1
npU3HaKaM
5 [TonsaTne o ckopocTn xumudeckoi peakuuu. Ilonstue o 1
TOMOTE€HHBIX U T€TEPOTeHHBIX PEaKIIUIX
[TonsiTrie 0 XuMUYeCKoM paBHOBecHU. DaKTOPHI, BIUSIONINE HA
8 CKOPOCTh XUMUYECKOM PEAKIUH U MOJI0KEHUE XUMHUECKOTO 1
paBHOBECHS
9 OKHCTUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH 1
10 Teopust 37eKTPOTUTHICCKOH auccoranyi. CHIbHBIC U clla0ble 1
AIEKTPOJITHTHI
11 Honnble ypaBHEHUS peakMii 1
12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 1
MIPEJICTABICHUHA 00 IEKTPOIUTHICCKON TUCCOITHAITTT
13 XUMUYECKUE CBOWMCTBA COJICH B CBETE MPEACTaBICHUN 00 1




BHGKTpOHHTH‘IeCKOﬁ Juccoranmn

14 [TonsiTe o rumponU3e comeit

15 O060011IeHne U cucTeMaTU3alus 3HAaHUN

16 [TpakTuueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX
3a1au»

17 KonTtponbHas padota No2 o TemMe «IeKTpoIuTHISCKas
quccouuanus. XMMHUECKHUe Peakiui B pacTBOPax»

18 OO0m1as XxapakTepucTUKa rajJoreHoB. XMMHUUYECKHE CBOMCTBA Ha
puMepe Xjaopa

19 Xnoposogopoa. CossiHas KUCIIOTa, XMMUYECKHE CBOMCTBA,
MOJIyuyeHUe, IPUMEHEHHE

20 [Ipaktuyeckas padora Ne 2 o teme «Ilomydenue consiHoOM
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY

21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLUid, €CIIU OJIUH
W3 peareHTOB JIaH B U30BITKE

22 O6mas xapakTepucTuka 371eMeHTOB VIA-rpymisl

23 AnnorpornHsie Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COEMHEHUH B NpUpoae. XMMHUYECKHUE CBOMCTBA CEPhI

24 CepoBoaopoi, cTpoeHue, (u3nuecKre U XUMUYECKUE CBOWCTBA

o5 Oxkcunsl cepol. CepHas KHCIIOTa, (PU3HUECKHUE U XUMUYECKUE
CBOIICTBa, IPUMEHEHHE
XVMHYECKUE PEeaKIIUH, JIekKAIIUe B OCHOBE IPOMBIIIIIEHHOTO

26 croco0a MoIy9eHUsI CEPHOU KUCIOThI. XUMHYECKOES
3arpsi3HEHUE OKPYKaIoLEeH Cpe/ibl COETMHEHUSIMU CEPBI

27 Brruncnenne MaccoBoil 10JIM BBIXOAA MTPOAYKTA PEAKLIUU
OO11ast xapakTepucTHKa 31eMeHTOB VA-rpynmnsl. A30T,

28 pacIipocTpaHeHHe B pUpoie, PU3NUEcCKue U XUMUYECKHe
CBOMCTBA

29 AMMHuak, ero pu3nYecKrue 1 XuMHUYECKHE CBOMCTBA, MOTyYeHHE
U TIPUMECHEHHUE

30 [Tpaktuyeckas padora Ne 3 o teme «IlonyueHue aMmuaxa,
WU3Y4YEHUE €r0 CBOMCTBY»

31 A30THas KUCI0Ta, € PU3nuecKkue U XMMUYEeCKHe CBOMCTBA
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaueCTBE

32 MUHEPATBHBIX YA0OpeHU. XUMUYECKOEe 3arpsi3HeHNe
OKpY’Karolllel cpelibl COeAMHEHUIMHU a30Ta

33 ®ochop. Oxcun dhocdopa (V) u pochopnas kucnora,
buznyecKkne 1 XuMUYECKHe CBONCTBA, MOTyYeHHE

34 Hcnons3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX

ynoOpeHuil. 3arpsisHeHre NpupoAHOi cpensl pocharamu




Yrnepon, pacupocTpaHeHue B mpupoje, pusndeckue u

35 . 1
XUMHUYECKHE CBONCTBA
Oxkcuppl yriaepoaa, ux pusndeckre U XMMHUYECKHUEe CBOMCTBA.
36 DKoornyecKkue mpoodaeMbl, CBA3aHHBIE C OKCHIOM YTIepoia 1
(V)
37 YronbHast KUCIIOTa U €€ CoNH 1
38 [Ipaktuyeckas padora Ne 4 mo teme "IlomydeHue yriaekucioro 1
raza. KauectBenHas peaxius Ha kapOOHaT-HOH"
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O 1
COEIMHEHUSIX yTiepoaa
40 KpemHunii u ero coequHeHus 1
41 [IpakTuyeckas pabora Ne 5. PemeHune skcriepuMeHTaIbHbBIX 1
3a7a4 1o teme «BaxkHelme HeMeTaluIbl U UX COEAUHECHUS»
42 KonTponbnas pabota Ne3 no teme «Baxneiilue HeMeTasuibl U 1
UX COCMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX SJIEMEHTOB — METaJUIOB.
43 Mertannuueckast CBsI3b U METAJUTMUECKasl KpUCTAILTHYECKas 1
pemérka. GU3nYecKue CBOWCTBA METAIIJIOB
44 XUMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUYECKHM s 1
HaIPSKEHUN METaJIOB
O6mmue criocoob! nonyyeHus: MmetayuioB. CriiaBel. Berancnenus
45 [0 YPaBHEHUAM XUMHYECKHUX PEaKIIHii, €CJIU OJIUH U3 1
PEareHTOB COJCPIKUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB 1
47 [IlenouHble METATIIBI 1
48 OKcubl M THAPOKCUIBI HATPUSA U KNS 1
49 [[lenoyHno3eMeNbHBIE METAJIIBI — KAJIBIIUM M MarHui 1
50 Baxneinme coenMHEHNS KaJIbIIUI 1
51 O00011eHNe U cCUCTEMaTU3aINS 3HAHUI 1
52 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTuueckas pabora Ne 6 o Teme "XKEcTKkoCTh BOABI U 1
MeTO/Ibl €€ ycTpaHeHus "
54 AmtoMuHUT 1
55 AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA 1
56 Kenezo 1
57 Oxcupl, ruapokcupt u coiu xenesa (1) u sxxenesa (1) 1
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
59 [IpakTudeckas padora Ne 7. Pemenune skcnepuMeHTaIbHBIX 1

3a/1a4 1o TeMe «BakHelIme MeTauibl 1 UX COCJUHEHUS




Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €CITU OJTUH
60 U3 PEAareHTOB J]aH B N30BITKE MU COAEPIKUT MPUMECH. 1
Brprunciienuss MacCoBOM JOJIM BbIXOJ1a MPOAYKTA PEAKIUU
61 O060011IeHre U cUcTeMaTU3alus 3HAaHUN 1
62 Kontponbnas padora Ne4 o teme «BakHelIne MeTauibl U UX 1
COCTUHEHUS
63 BemiectBa 1 MaTepualibl B MOBCEJHEBHOM JKU3HU UEIOBEKA 1
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIECH CpeIbl 1
65 Posib X¥MuM B penieHnH SKOJIOTHIECKUX MPOodIIeM 1
66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allusl 3HAHUH 1
67 PesepBHelit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1
68 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3alusl 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

» Xumus, 7 knacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKUHOHEpHOE
obmectBo «M3aatenbpcTBO «IIpocBenieHue)

» Xumus, 8 knacc/ ['abpuensin O.C., Octpoymos W.I'., Cnaakos C.A., AKIIOHEpHOE
obmectBo «M3aaTenbcTBO «IIpocBemeHue»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE

O6H.ICCTBO «31aTeabpCcTBO ((HpOCBCH_[eHI/Ie»







