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1. IOACHUTEJIBHASA 3AITMCKA

[IporpaMMa 1mo XMMHMM Ha YpPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHsS OCHOBHOM 00pa3oBaTeibHOM MPOrpaMMbl OCHOBHOT'O OOILEro
oOpa3zoBanusi, mpexacraBieHHbix B PI'OC OOO, a Takxke Ha OcCHOBe (heaepaiibHON paboueit
IIporpaMMsl Bocriutanus, paboueit nporpammsel Bociutanuss MOV «COLI Nel2 ropoaa Illuxans» u ¢
y4€TOM KOHLEMIMHU MPenoiaBaHus yueOHOro npeamera « XUMUs» B 00pa30BaTeIbHbIX OpraHU3alMiIx
Poccuiickoit deneparumu.

[TporpaMma 1Mo XuMHUH Aa€T MPEACTABICHUE O IeNISIX, O0IIel cTpaTernn 00y4eHus, BOCITUTAaHUS
U pa3BUTUs OOyYarOMIMXCS CpEACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHAaBIMBACT 00s3aTelIbHOE
IIPEIMETHOE COEP KAHUE, ITPEYyCMATPUBAET PACIIPENEICHUE €T0 110 KIIacCaM U CTPYKTYPUPOBaHUE 110
pasfenaM M TeMaM IPOrpaMMbl II0 XWUMHH, OIPEAEHsAeT KOJIMYECTBEHHBIE U KAauyeCTBEHHBIC
XapaKTEPUCTUKU COJIEP)KaHUS, PEKOMEHIYEMYIO IOCIEIO0BATEIbHOCTh M3YYEHHUS XUMHUHU C YYETOM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€M, JIOTMKM Y4e€OHOro IIpoliecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaroIuxcsl, OnpeensieT BO3MOKHOCTH MpeaMeTa JUlsl peanu3aluu TpeOoBaHUN K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUHM Ha ypOBHE LeJled H3yueHus
IpeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON JEATEIBHOCTH O0YYaIOLIErocsl M0 OCBOEHUIO
y4eOHOT0 Cco/lepKaHMs.

3HaHUE XHUMHUH CIY’)KUT OCHOBOH Juii (POPMUPOBAHMS MHPOBO33PEHHsS OOYYaroOLIErocs, €ro
NPEJCTAaBICHUN O MaTepHaJbHOM EIMHCTBE MHpA, BAXKHYIO POJIb UTPAOT (HOpMHUpPYEMbIe XHUMHEH
IIPEJICTABICHHUSI O B3aUMOIIPEBPAILEHUAX SHEPIUU M 00 SBOJIIOIMM BELIECTB B IMPHUPOAE, O MYyTSIX
peleHus ro0aJIbHBIX MPOOJIEM YCTOMUMBOrO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YIHEPTETHUECKOMH,
MUILEBOM U 3K0JI0rHyeckoil 6€30nacHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3allii BO3MOXKHOCTEM Ui camopa3BUTUS U (OpPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (hOpMUpOBaHHE MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEH oOyuarommxcs,
HABBIKOB HUX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U HUCCIEI0BATEIbCKUX
YMEHMH, He0OOXOIMMBIX KaK B IOBCEAHEBHOMN KM3HU, TaK U B MPO(EeCcCHOHAIbHOM 1€ TENbHOCTH;

3HAaKOMUT CO CHEIM(PUKON HAYYHOTO MBILICHHS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIA1a Ha
€IMHCTBO IPUPOJABI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TanoM B (POPMUPOBAHMM €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH O0yYaroLUXCs;

croco6cTByeT (GOPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOIMUYECKOE 00pa3oBaHie 00yUYaromIHuXCsl.

JlaHHble HampaBieHUs B OOYYEeHMHM XHMMUH OO0ECIEUMBAIOTCS CIEUU(UKON colepKaHUs
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS MENarorudeckd aanTHUPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc XuMum Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOEHHE
00y4aromMUMHUCS CUCTEMBbl TEPBOHAYAIBHBIX TMOHATHA XHMHH, OCHOB HEOPraHHMYECKOW XHUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa copep:kaHus IPOrpaMMbl IO XUMUHM CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOT0 MOJAX0Aa
K e€ u3ydeHuto. ConepikaHHE CKIIAbIBACTCA M3 CHCTEMbl NOHATHH O XUMUYECKOM DJIEMEHTE U
BEIIIECTBE M CUCTEMBbI MOHATHI 0 XUMHUYECKON peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI



[0 NPUHLMIY MOCIEI0BATEIBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKHX MpPEACTaBICHUI
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHMS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJAHOTO YPOBHS K JIPYrOMY, BBITIONHSS
GbyHKIIMM OOBSCHEHHS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOTrPaMMBI IO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUS O XUMUYCCKOM
COCTaBJIIOLIECH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPObl, HEHHOCTHOIO OTHOLIEHHUS
K Hay4YHOMY 3HAHMIO U METOJaM NO3HaHUs B Hayke. V3yuyeHne XMMUU NPOUCXOIUT C IPHUBJICUEHUEM
3HAHUU U3 paHee U3yYeHHBIX Y4eOHBIX MpeaMeToB: «Oxkpyxarouuii Mup», «buonorus. 5—7 kinacce» u
«Duszuka. 7 Kiacey.

[Tpy M3ydeHHH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUSA, MPAKTHUYECKOW AESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOM KYJNbTYpbI. 3a/ladya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHYECKHX 3HAaHUM — BaKHEUIIMX (aKTOB, MOHITHUN, 3aKOHOB U TEOPETHYECKHUX IOJO0XKECHHIH,
JIOCTYITHBIX 00OOIIEHHI MUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKu, B MPUOOIICHUN K HAyYHBIM
METO/IaM TIO3HAHUSI TIPH U3YYCHUU BEIIECTB U XMMHUUYECKHX PEaKIuii, B OPMHUPOBAHUM U PA3BUTHHU
MO3HABATEJIbHBIX YMEHUI U UX IPUMEHEHUH B yueOHO-T103HABATEIbHON U Y4eOHO-HCCIIE10BATEIbCKOM
JESITEIbHOCTH, OCBOCHUHU MTPABHII OE30MACHOTO OOpAIEHHS C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipy wu3yuyeHHH XMMHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS Ba)XHOE 3HAUYCHHE
PUOOPETHN TaKUEe LIETH, KaK:

— (opMHpoBaHHE HHTEJUIEKTYAIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K camMo00Opa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM agamTUpOBaThCsl K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYECKOE TMpUOOIIeHHEe OOyJarommxcsi K
CaMOCTOSITEJIbHOW TO3HABaTEIBbHOW ACSATENBHOCTHA, HAYYHBIM METOJIaM TMO3HaHUs, (POPMUPYIOMIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— ofecreyeHHe YCIOBUM, CIOCOOCTBYIOIIUX TMPUOOPETECHHIO OOYYAIOIIMMHUCA  OMBITA
pa3HOOOpPa3HON JEeATEeTbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— (opmupoBanue o61el GYHKIIMOHATFHON U €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHUCIIE
YMEHHA OOBACHATH W OLIEHWBATH SIBICHUS OKPYKAIOIIErOo MHUpPA, HUCIHONB3YyS 3HAHUS U OIIBIT,
MOJTyYEHHBIC MPU U3YYCHUH XUMUHU, TPUMEHSTh UX MPHU PEIICHUN Mpo0sieM B MOBCETHEBHOM )KU3HU U
TPYIOBOH JESTEIBHOCTH;

— ¢opMupoBaHrue y OOy4YaOIIMXCS TYMAaHHCTHYECKHUX OTHOIICHWW, TMOHUMAaHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUN TSI BBIPAOOTKU SKOJOTHUECKH 11eTIECO00pa3HOTO MOBEIeHUS B OBITY U TPYAOBOMH
JIEATETbHOCTH B LEJSIX COXPAHEHUs CBOETO 3JJ0POBbS U OKPYKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHBAIUUA K OOYYEHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOEHHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis u
HaIPaBJICHHOCTH JabHEUIIEro 00yJIeHUsI.



OOmee 4KMCIO YacoB, OTBENEHHBIX [UIS W3YYCHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBisier 136 gacoB: B 8 kimacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 68 1acoB
(2 gaca B HezeIIO).



2. COJEP) KAHUE OBYUYEHUSA

8 KUIACC

ITepBoHavyajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMHUM B JKM3HU 4Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena U BeuiecTna.
®du3nueckue CBOWCTBAa BELIECTB. ArperaTHoe cOCTOsiHHeE BewecTB. [IoHsATHE 0 MeToAax MO3HaHUsS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aesieHus: CMEeCei.

ATOMBI U MOJIEKYJIBIl. XUMUYECKHE 37eMEeHTbl. CHUMBOJIBI XUMUUYECKUX 3J1eMEHTOB. IIpocTeie u
CJIOHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas (opmyna. BalleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAS MOJIEKYJIsIpHast Macca. MaccoBast
J10J151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHHUU.

KomnyectBo BemectBa. Monbs. MoisipHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl U 4uUCIa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tol mo hopMynaM XUMHUYECKHX COCTUHEHHI.

®u3NUecKue U XUMUYECKHE SIBJICHUA. XUMUYECKasl peakius U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BEUIECTB. XUMHUYECKHE YypaBHEHMs. Kiaccupukanus XMMHUYECKUX peakuuil (CoequHEeHMs,
pa3liokKeHUs1, 3aMEILICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW TMOCYAOH, mpaBuiamMu paboTel B Jabopatopun U mTpuéMaMu
oOparreHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM, U3YICHHE M ONMHCaHNEe (PU3UIECKUX CBOHCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB, HAOMIOJeHNE (U3NUecKuX (TUIaBJICHHWE BOCKA, TasHHUE JIbJA, PACTUPAHUE
caxapa B CTYyIKE, KUIEHHWE W KOHJEHCAIUS BOJbI) U XUMHUYECKMX (TOPEHHE CBEYH, MPOKAIHMBaHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) sBICHUM, HAOMIOACHHE U ONHCAHUE
IPU3HAKOB MPOTEKaHMsS] XMUMHYECKMX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHUCJIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau () npu HarpeBanum, B3auMojaencTBHe
xenesa ¢ pactBopoM cosd Meau (I1), uzydenne cnocoboB paszieneHusi CMeceil: ¢ TOMOIIbI0 MarHUTa,
¢GwIbTpOBaHME, BbIMApUBAHHUE, JUCTUIUIALMSA, Xpomarorpadus, NpOBEJCHHE OYHUCTKU IOBapEeHHOMN
COJIM, HaOJIIOJICHWE M OIHCAaHUE pe3yJIbTaTOB IPOBEJIEHUS OIbITAa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3JAHUE MOJIETIE MOJIEKYJ (ILIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmecs razos. CocraB Bo3ayxa. Kuciaopon — 3/eMEHT M NPOCTOE  BEIIECTBO.
Haxoxnenue kuciaopona B mpupone, (pU3MdYecKMe M XUMHUYECKHE CBOMCTBAa (pEaKIMH TOPEHHS).
Oxkcunpl. Ilpumenenue kucnopona. CnocoObl MONy4eHHs KHCIOpoAa B jaboparopuu U
npomblieHHOCTH. KpyroBopoT kuciopopa B npupoge. O30H — amioTponHas Moaudukanus
KHCIIOpOJa.

TeroBoit  3¢p(deKkT XUMHYECKON peakluu, TEePMOXMMHUYECKHE YpaBHEHHS, OK30- U
SHIOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HeHNE BO3/lyXa, YCUIICHUE TapHUKOBOTO
s dexTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bopmopon — snemeHT U mpocToe BemecTBo. HaxoxxaeHue Bogoposaa B MpHUpoJie, PU3MUECKUe U
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoWicrBa BoAabl. Boma kak pacrBoputens. PactBopsl. HacelieHHble U
HEHACBILICHHBIE PACTBOPHI. PacTBOpMMOCTH BelIeCcTB B Boje. MaccoBas 10Jis BEILIECTBA B PAaCTBOPE.
Xumuueckue cBoicTtBa BoJbl. OcHoBaHus. Ponb pacTBOpOB B HpUPOJE M B KU3HU YEIOBEKA.
KpyroBopot Bozb! B ipupojie. 3arps3HeHne NpUpoAHbIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.



Knaccudukanmst Heopranmueckux coeaumHeHuid. Oxcunpl.  Kimaccudukanmss  OKCHIOB:
cojeoOpa3zymomue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
OKcUJI0B. DU3NYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Knaccubukanus ocHOBaHMN: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBanuil. ®Dusnueckne M XUMHYECKHE CBOMCTBA oOcHOBaHui. I[lomydenue
OCHOBaHUM.

Kucnorsl. Knaccuduxanus kuciaor. Homenknarypa kucior. Pu3udeckue M XHUMHUYECKHUE
cBoicTBa KUCNHOT. Panx akruBHoctn metaiioB H. H. bekerosa. [lony4yenue kucior.

Conu. Homenkiiarypa coseil. @u3nueckue 1 XuMU4YecKre cBoMcTBa cosieid. [lonydyenue comnen.

['eneTnyeckast CBA3b MEXKYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpe/eTiCHHe COAEp)KaHMs KHCIopoJa B BO3AyXe, IOJydeHue, cobupaHue,
pacro3HaBaHME€ M HW3YYEHHE CBOWMCTB KHUCJIOpOJa, HAOMIOEHUE B3aMMOJCHCTBHUS BELIECTB C
KHCJIOPOJIOM U YCJOBHUSI BO3HHUKHOBEHHUSI M TMpEKpalleHus ropeHus (1mokapa), O3HAKOMJICHUE C
oOpasiamMu OKCHIOB M ONMHUCAHWE UX CBOWCTB, MOJYy4YEHHE, COOMpaHUE, pACIO3HABAaHUE U H3YUYCHHE
CBOMCTB BojJopoAa (ropeHme), B3aumojeicTBue Boaopoma ¢ okcuaom wmeau (Il) (Bo3moxxHO
UCIIONIb30BaHUE BHUIEOMATEpUaoB), HaOMIOEeHUE OOpas3IOB BEIIECTB KOJIMYECTBOM 1 MOIb,
WCCJICIOBAaHNE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IUIHON PACTBOPHUMOCTHIO, IPUTOTOBJICHHE
pacTBOPOB € ONpPEACIEHHON MAacCOBOWM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOIBI C
MeTalyiaMHu (HaTpueM M KajiblleM) (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHUAIOB), HCCIEIOBAaHUE
00pa31l0B HEOPraHMYeCKHX BEIIECTB pa3IUYHBIX KJIAccOB, HAOIIOJEHHNE W3MEHEHHUS OKpacKu
MHIMKATOPOB B pacTBOpax KUCJIOT U Ileioyeil, m3yueHue B3aumojaeictBus okcunga meau (l1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaUIaMH, pEakUui HeWTpaiu3aluu, IOoJIyuYeHue
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajula APYIMM W3 PacTBOpa COJIM, pEUICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme KIacchl HEOPraHMYECKUX COSUHEHUN».

Hepuoauveckuii 3akoH u Ilepumoamyeckass cucremMa xumuuyeckux 3iemenros JI. H.
MenpaeneeBa. CtpoeHne aTomMoB. XUMHYeCKasi CBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble MOMBITKH KIACCU(PUKALUKA XUMHUYECKHX dJIeMEHTOB. [loHATHE O rpymnmax CXOJIHBIX
AJIEMEHTOB (ILIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJIIbl, TaJOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xuMmudeckux sineMmeHToB . M. Mennaeneesa.
KopoTtkonepuoanast u puHHonepuoanas popmsl [lepuoanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
. U. Menneneesa. Ilepmoasl m rpynnel. PHU3NYECKUN CMBICHI IOPSAKOBOIO HOMEPA, HOMEPOB
MepHo/ia ¥ TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0osouek aromMoB TiepBbIx 20 xumuueckux snemMeHToB Ilepuoanueckoit cucremsr Jl. 1. Menaeneesna.
XapakTepucThKa XMMHYECKOT0 IEMEHTa IO ero mnosiokeHuro B llepumommueckon cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTU H3MEHEHHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METaJUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoamdeckoro 3akoHa u lleproaudeckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. I. MenneneeB — yd4€HbIN U IpakTaHUH.

Xumnueckasi cBsi3b. KoBanieHTHasi (OJsipHAst U HEMOJSIpHAS) CBSI3b. DJIEKTPOOTPULATENBHOCTD
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.



Crenenp okucieHus. OKHUCIUTENbHO-BOCCTAHOBHUTEIbHBIE peakuuu. IIporeccel okuciaeHus u
BOoccTaHOBJIeHUA. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumeHm:

u3ydyeHre oOpa3loB BELIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCUIA LIUHKA C
pacTBOpaMH KHUCIIOT U IIeNIouei, MPOBEJEHNUE ONbITOB, WIIOCTPUPYIOIUX MPUMEPBI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peaKLuil (TOpEHUE, pEeaKuy pa3IoKEHUs, COSTUHEHMS).

Mesxicnpedmemmuuoie ceasu

Peanuzanus MexnpeaMeTHbIX CBsI3eH MPH U3y4EHUM XUMHUM B 8 Kilacce OCYILECTBIIAETCS yepes
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IIOHATUHM, TaKk M IOHATHUH, SBIAIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0me ecTecTBEHHO-HAYYHbIE IMOHATHS: HAY4HbIM (pakT, TUmoresa, TEOpus, 3aKOH, aHAJIM3,
CHHTE3, KJacCU(pUKaLUs, IEPUOJUUHOCTD, HAOIIOIEHHE, SKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE,
MO/IEIIb, SIBICHUE.

®usnka: Marepusi, aroM, DJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZMOaKTHUBHOCTbD, MOJIEKYIa, IEKTPUUYECKHMA 3apsi/i, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, I'a3, pu3nuecKre BeIMUUHBI, €AUHULIBI U3MEPEHNUs, KOCMOC, TIIaHeThI, 3BE3/1bl, CoJHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TOPOJIBI, IMOJIC3HBIE HCKOTACMEIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuil 3akoH. [lepuoanueckas cucreMa xuMmuueckux snemeHToB [l. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
HEpUOJIOB, KajlMs, KalbLUsi M HUX COEAMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM »3JIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XHUMHUYECKOM CBSI3U. THUNBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKH U BUJAa XUMUYECKON CBA3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHWYEeCKUX BelecTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSAILIMXCSA K PAa3IUYHBIM KJaccaM HEOPraHMYeCKUX COCIMHEHHH, TeHeTH4ecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKMX pEaKIMi MO pa3inuyHbIM MpU3HAKaM (10 4YHMCIy U COCTaBYy
YUYacCTBYIOUIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, IO U3MEHEHUIO CTeTeHEeH OKUCIIEHUsS
XUMHUYECKHX 3JIEMEHTOB, MO0 OOpaTMMOCTH, 10 YYacCTHIO KaTalu3aropa). JK30- U IHIO0TEPMUUYECKHE
PEaKIy, TePMOXUMHUYECKIE YPAaBHEHHUS.

[TonsiTue o ckopoct xumuueckod peakiuu. [loHsTHe 00 0OpaTUMBIX W HEOOpaTHMBIX
XUMHUYECKHX peakiusax. [IoHsATHe 0 TOMOTreHHBIX UM TeTeporeHHbIX peakuusx. [loHsTHe o karanuse.
[TonsTHE O XMMHYECKOM paBHOBecHH. DaKTOPHI, BIUSIONIME HAa CKOPOCTh XMMHUECKOW pEeakUHUu U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE  PEaKlUU, DJJEKTPOHHBIM  OajaHC  OKHUCIUTENbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBleHUE YPaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C MCIIOJIb30BaHMEM METO/1a AJIEKTPOHHOI0 OajaHca.

Teopust 3IEKTPOTUTHYECKON JUCCOLMAIMHU. OJEKTPONUTHI M HEdJIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHHW3M JUCCOLMAIMU BELIECTB C PAa3IMYHBIMU BUAAMH XMMHUYeCKOH cBs3u. CreneHb
nuccoranui. CUIIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

Peakumu moHHOro oOMeHa. YCIOBHS TNPOTEKAaHUS pPEaKUUHd HMOHHOrO OOMEHa, TOJHbIE U
COKpalIEéHHbIE HOHHbIE ypaBHeHMsI peakiuil. CBoiicTBa KHCIOT, OCHOBaHMl M cojiell B cBeTe



MIPEACTABICHHUI 00 3JEKTPOJIMTUUECKON Aucconuanui. KadecTtBeHHbIe peakiiny Ha HOHBIL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB
u HeMmeTawioB (Tpadura W anmasa), CIOKHBIX BEIIECTB (XJOpHIa HATPHs), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKON PEaKIMy OT BO3JCHCTBUS Pa3IMYHBIX (aKTOPOB, HCCIIEOBAHUE
AJIEKTPONPOBOJHOCTH PAaCTBOPOB BEILECTB, IpOILlEcCa IUCCOLMALMU KHUCIOT, LIEIoYed U coiel
(BO3MOKHO MCIIOJIb30BaHUE BUAEO MATEPHUAJIOB), POBEJCHHUE OINBITOB, MIUIFOCTPUPYIOIUX MPU3HAKU
NPOTEKaHUs peakuuil HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BbIJEJIEHHE ra3a, 00pa3oBaHue BOJIbl),
OMNBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKLUil (ropeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), pPACIIO3HABAaHWE HEOPraHWYECKUX BEIIECTB C IOMOUIBIO
Ka4eCTBEHHBIX PEAKIIMH Ha HOHBI, PEILICHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIEHHU
okucnenus. CtpoeHne W (U3HYECKHE CBOHCTBA TMPOCTHIX BEIIECTB — TaJIOTEHOB. XHUMHYECKHE
CBOWCTBA Ha ImpuMmepe xJjopa (B3aUMOJEWCTBUE C MeTallaMH, HEMeTaUlaMH, IIeJI04YaMH).
Xnoposonopos. CossiHas KMCI0Ta, XUMUUYECKHE CBOMCTBA, MOIydyeHue, puMeHeHue. JlelictBue xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHM3M uelloBeKa. BaykHelme XJ1I0pyu/ibl U UX HaX0XAECHUE B IIPUPOJIE.

O6mass xapakrepuctuka ds1aeMeHTOB VIA-rpynnbel. OcCOOEHHOCTHM  CTpPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u Gpuznyeckre cBOMCTBa NPOCTHIX BEIECTB — KMCIOPOAA
U cepbl. AJUIOTpONHbIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBonoponi, cTpoeHHe, (PU3NUECKUe U XUMHUYECKUe CcBOiCTBa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHast KkuciaoTa, (QU3MUYECKHME UM XUMHUYECKHE CBOHCTBa (0OlIue Kak
IpEeJCTaBUTENs Kiacca KUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMM, JIeXKallue B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOy4eHUst cepHO kucnoThl. [Ipumenenne ceproii kuciaotsl. Conu cepHOi
KHCJIOThI, KaUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxneHue cepbl U €€ COeAMHEHUN B MPHUPOJIE.
XVUMHYECKOE 3arpsi3HEHUE OKpY)Kalolleld Ccpelapl COEIUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAIIECHUS.

OOmast  xapakrepuctuka 3ieMeHTOoB VA-rpynmnbl. OcoO€HHOCTH  CTPOSHHMsS  aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIEHHS. A30T, paclpoCTpaHEHHUE B MPHUPOAE, PU3NYECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mnpupoge. AMMHAK, €ro (QHU3MYECKHE M XUMHUYECKHE CBOWCTBA,
nojgy4yeHue u npuMmeHeHue. Conu aMMOHMS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KUCIOTa, €€ TMoJlydeHue, (U3n4ecKue u
XUMHYECKHE CBOMCTBa (00IIME KakK TMpEeACTaBUTENs Kjacca KHCIOT M CleUUu(UUYECKHe).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHMSI B KaueCTBE MHHEpAIbHBIX yH0OpeHHil. XumMuueckoe
3arps3HEHUE OKPYKAIOLIeH cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK]H, 3arpsA3HEHHE BO3/yXa,
nouBsl U BoJoéMoB). docdop, amnorponHsle Moaudukanuu docpopa, Gunyeckre U XUMUYECKHE
cBorictBa. Oxcupn docdopa (V) u dochopnas kucnora, pumdeckue M XUMHUUYECKHE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yIOOpEHHIA.

OO6mass  xapaktepuctuka sneMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOGHHS aTOMOB,
XapaKTepHbIe CTENEHW OKUCIEHUS. YTIEpoJ, aUIOTPOINHble MOAM(DUKAIMHU, pacHpOCTpaHEHUE B
npupoje, pusmdeckne u XHUMHYECKHE CBOWCTBa. AncopOrusa. KpyroBopoT yriaepoma B TpupoOE.
Oxkcunpl yriepoja, ux (u3MYecKue W XHMMHUYECKHE CBOICTBa, AEMCTBHE Ha KUBbIE OPraHU3MBI,
NOJTyYeHHe M IpHUMEHEHWe. DKOJOTHMYeCKHe NpOoOJeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTe3a II100aIbHOr0 MOTEIUIEHUs KJIMMaTa, MTapHUKOBLIHN 3 dekT. YronbHas KucnoTa u e€ coiu, ux
dusznueckue M XUMHUYECKHE CBOMCTBa, MOJydyeHHe U npuMmeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHBIC MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHHSX yriepoja (MeTaH,
9TaH, OTWJEH, AaleTWIeH, JTaHOJ, TJMUEPUH, YKCycHas Kkuciora). [IlpupoaHble HCTOUHUKU
YTJIEBOJOPOAOB (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX TNEepepadoTKu (OEH3MH), UX POJb B
OBITY ¥ TpOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCNIKAX, YIIeBOAAX
— M WX pOJM B JXU3HU 4YelloBeKa. MarepHaabHOE EIWHCTBO OPTaHUYECKUX M HEOPraHMYECKUX
COCTUHEHUN.

Kpemuuii, ero ¢pusnyeckne 1 XUMUYECKUE CBOMCTBA, MojiyueHue U npumenenue. CoennHeHus
kpemHuss B npupoae. OOmme npezncrasieHus o0 okcuae kpemuus (V) m kpemMHHEBOH KucIoOTe.
Cunmkarsl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHel e CTpOUTENbHbIE MaTEPUAIIbL:
KepaMHKa, CTEeKJIO, LIEMEHT, OeToH, ene300eToH. IIpobiembl 0e30MacHOr0 UCHOIb30BaHUS
CTPOUTENIbHBIX MaTEPUaJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJITHOM KHCJIOTBI, IPOBEICHHE
KAueCTBEHHBIX PEAKIMil Ha XJIOPHUI-UOHBI W HAOMIOACHHE NPU3HAKOB HUX NPOTEKAHUS, OIMbBITHI,
oTpaxaromue ¢GuU3MYECKUe M XUMHYECKHE CBOMCTBA TallOTEHOB M UX COEIUWHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUANIOB), O3HAKOMJIEHHME C oOpa3uamMu XJIOpUJIOB (TaJIOre€HHJIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H €€ COCIMHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJICOMATEpHANiOB),  HaONIOJEHWE  Tpolecca  OOyrnmuMBaHUsS ~ caxapa  MOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM KHCIOTHI, M3y4YeHHE XHUMHUYECKHUX CBONCTB pa30aBIEHHOW CEpHOM
KHCJIOTHI, TPOBEJICHHE KAa4eCTBEHHOW peakuuu Ha cyab(haT-moH U HaONIOJeHHE MpH3HaKa &
NPOTEKaHHs, O3HAKOMIJICHHE C (DM3MYECKHMMH CBOWCTBAMH a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpHUAIOB), oOpa3lamMu a30THBIX U (QochOopHBIX yHOOpeHUH,
noslyueHue, coOupanue, pacrio3HaBaHWe U U3Y4YE€HHE CBOWCTB aMMHAaKa, MPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHS M (GochaT-HOH U U3yUeHHE NMPU3HAKOB MX MPOTEKAHHs, B3aMMOICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MEAbIO (BO3MOYKHO HCIIOJB30BAHME BUACOMATEPHAJIOB),
U3yyeHHe MojeNnell KpUCTAUNIMYEeCKUX peIméToK anmasa, rpauta, (QyiiepeHa, O03HAKOMIIEHHE C
IpoIeccOM  aJcopOLUU  PAcTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAHHBIM YIIIEM U yCTpOICTBOM
NPOTHBOTa3a, IOJydeHHe, CcOOMpaHWe, pacro3HaBaHWE W HW3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
NPOBE/ICHUE KadeCTBEHHBIX pPEaKIWi Ha KapOOHAT W CHIIMKAT-MOHBl W HM3YYCHHE IPHU3HAKOB HX
OpOTEKaHMs, O3HAKOMJIEHHE C  MNPOAYKIMEH  CHIMKAaTHOM  MPOMBINUIEHHOCTH,  pELIeHHe
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHel1e HeMeTalIbl U UX COSTUHEHUS.

MeTajibl M MX COeTMHEHHUs

OOmast XxapakKTeprCTUKa XUMUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAHWHU WX IMOJIOKCHHS B
[Tepuonuueckoil cucreme xumudeckux sneMmeHToB J[. . MenneneeBa u crpoenust atomoB. CTpoeHne
METaJuI0B. MeTalueckas CBsA3b U MeTaJUIMYecKasi KpUCTaIIIMUecKas pemeéTka. DIeKTPOXUMUYECKUI
pan HampsbkeHui MmetayuioB. dusnueckne M XUMHUYECKHE CBoOMcTBa MeTaysioB. OOmme crnocoOsl
NoJTy4eHus: MeTaiuIoB. [ToHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrnaBsbl (CTalib, YyryH, TIOPAIIOMUHUM, OpOH3a) M UX MPUMEHEHHE B OBITY M IPOMBIIILUIEHHOCTH.

[lenounsle MeTamibl: nojioxeHue B Ilepuonuueckoil cucreme xumuuyeckux snementos JI. M.
MeHneneeBa, CTpOGHHE WX aTOMOB, HaXOXJIeHUE B mpupoje. Ou3nueckue U XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus W Kanmusi). OKCUABI U TUAPOKCHIBI HATPHsI W Kanus. [IpuMeHeHue MIeToYHbIX
METAJUIOB U UX COCTUHEHUH.

[IlenouHo3emMenbHbBIE METAJUIBl MarHUM M KaJblMii: mojoxenue B [lepuoanyeckoit cucreme
xumudeckux snemeHToB [[. WM. MengeneeBa, cTpoeHHE WX aTOMOB, HAaXOXJIECHHE B MPUPOJE.



®dusndeckue ¥ XUMUYECKUE CBOMCTBA MarHusl M Kayiblus. BakHeimme coequHeHUsT Kaablns (OKCHI,
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxeHue B Ilepuoguueckoid cucreme xumuueckux snementos [ U
MenpaeneeBa, CTpO€HHE aroMa, HaxOXKIAeHUEe B npuponae. Pu3nueckue U XUMHUYECKHE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/IA ATFOMUHUS.

Kene3o: nonoxenue B llepuoanueckoin cucreme xumuueckux snemeHToB . M. Menneneesa,
CTPOCHHE aToOMa, HaXOXJACHHE B mpupoje. Puznueckrue U XUMMUYECKUE CBOMCTBA xkene3a. OKCHibl,
ruapokcuabl U conu xenesa (11) u sxenesa (111), ux cocraB, cBolicTBa U MOJTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 0oOpa3llaMu METAIIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
pe3yIbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJB30BaHHE BUAECOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KAJIbLIUS U HATPUsSl C BOAOW (BO3MOXKHO HCIOJIb30BAaHHE BUCOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Ipollecca TOpPEeHHs jKele3a B KUCIopole (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), MPU3HAKOB NPOTEKaHUS KAUEeCTBEHHBIX pPEAKUUW Ha HOHBI:
MarHusi, Kajbllus, aJFlOMUHUSA, [TMHKa, sxene3a (1) u sxenesza (1), meau (11), HabmoaeHME U ONTHCaHKE
MPOLIECCOB OKpAIIMBAHUS TUIAMEHW MOHAMM HATPHS, KaIHUs M KalblMs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIeN0BaHHEe aM(OTEPHBIX CBONCTB THUAPOKCHUIA ATIOMUHUSA W THUIPOKCHUIA
[IMHKA, pEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMe «BajkHei1ne MeTallibl U UX COCTUHECHUSI.

XuMus M OKpyxKaouas cpeia

BemectBa u maTepualibl B IOBCEIHEBHOM U3HM 4YeloBeKa. be3onmacHoe HCIOiIb30BaHHE
BEIIECTB U XMMHYECKHX peakiuii B ObITy. [lepBas moMoIib Npu XUMHUYECKUX 05KOTax M OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpeabl (mpeneiabHas TOMyCTUMAas KOHIEHTpAIus
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoscnpeomemmnwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU M3YUYCHUHM XUMUU B 9 Kilacce OCYIIECTBISIETCS depes
UCIIONIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK ¥ TOHSATHH, SBISIOUIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0me ecTecTBEHHO-HAYYHbIE TOHSTHS: Hay4YHBIA (DaKT, THMOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, KiIaccuuKaius, nepuouIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE,
MO/JIeJIb, SIBIICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOTHSI, MaTEPHAIIBL.

®u3nka: marepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIBI,
PaauoOaKTUBHOCTh, MOJIEKYJIa, AJEKTPUUCCKUN 3apsijl, MPOBOJIHUKH, MOITYINPOBOJIHHUKH, TUIICKTPUKH,
(GOTORIEMEHT, BEILIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUME BEIeCTBA, ra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAIITUYECKasi PEIIETKA, CIUIaBbl, (PU3HMUECKUE BETWYHHBI, €AMHUIIBI U3MEPECHHS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: Qorocunres, apixaHue, Ouochepa, HIKOCHUCTEMA, MHUHEpalbHble YIOOpEHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJE3HBIE HMCKOMAaEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



3. IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA INIPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS IIPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTUTAIOTCS
B X0Ji¢ OOyueHHs] XUMUHU B €IMHCTBE Y4eOHOW M BOCHUTATENBHOH AEATEIBHOCTH B COOTBETCTBUH C
TPaJMLIMOHHBIMU POCCUHCKMMH COLUOKYJIbTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
IOPUHATBIMU B OOLIECTBE MpaBWJIaMM M HOPMaMM IOBEAEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIUU 00Y4arOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXaT FOTOBHOCTh O0YYAIOIIMXCSl PyKOBOJCTBOBATHCSI CUCTEMON
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMl M PAaCHIMPEHHUE OMNbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HaydHOMY
HACIICIMIO, TIOHMMAaHHs 3HAYEHUS XWMHUYECKOM HAayKH B JKH3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIQJIETh JOCTOBEPHOM HH(poOpManMeld O MepeloBbIX AOCTHKEHHMSIX M OTKPBITHUAX
MHUPOBOW U OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSX 00 yCTpoiicTBe Mupa U
00I11eCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUS O COLMAIBHBIX HOpMax M IpaBWIAX MEXINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0O0I1IECTBEHHO II0JIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrUX BHUAAX  JIEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JEsTeIHbHOCTH TpPU BBITOJHEHHH YYEOHBIX, IO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XUMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B Ipolecce 3TOH YyueOHON JAeATeNbHOCTH, TI'OTOBHOCTH
OLICHMBATh CBOE IOBEJACHUE U IMOCTYNKHU CBOMX TOBAapHILEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XUMHUYECKOHW PEAKIMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAayyHOW KapTHHBl MHpa, NPEACTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSL TNPUPOADI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOH, O POIU XHUMHH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEN;

[IO3HABATEJILHBIE MOTHBBI, HAlpaBICHHBIE Ha I[IOJIYYEHHE HOBBIX 3HAaHMM 10 XUMHH,
HEOOXo/AuMBbIe s  OOBSACHEHHs HaONIOJaeMbIX IMPOLECCOB U SBJICHUH, I03HABATEIbHOMH,
MH(OPMALIMOHHON M YMTATENbCKOW KYyJIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSATEIbHOW paboThI ¢
y4e€OHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoH, JOCTYNHBIMM TEXHUYECKUMHU CpEICTBaMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYYEHHI0O U IMO3HAHHUIO, JI0003HATENbHOCTh, T'OTOBHOCTh U CHOCOOHOCTH K
caM0OOpa30BaHMIO, TMPOEKTHOW H HCCIEAOBATEIbCKOW JEATEIPHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHs B ajbHeHIIeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAaHHE LIEHHOCTHU HU3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JIOpOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOTOJIs, HApKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COONIIO/IeHHsS TpaBUil O€30MacHOCTH TMpHU
00palIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIUTAHUS:



UHTEpEC K MPAKTUYECKOMY U3Y4EHHUIO Ipodeccuil ¥ TpyAa pa3InyHOro pojia, yBaXKEHUE K TPYAY
U pe3ynbTaTaM TPYAOBOM HEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE IIPUMEHEHMS IPEAMETHBIX 3HAHWM
10 XMMHHU, OCO3HAHHBIA BHIOOP MHIUBUAYATLHONU TPACKTOPHH MPOJOLKEHHUS 00pa3oBaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XUMMH, OOLIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCIemHoN npodecCHOHANIBHOM JEATEIbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHMH, T'OTOBHOCTh
alaliTUPOBATHCS B IPOPECCHOHATIBHOI Cpeie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKU I1eJIeco00pa3HOe OTHOILEHHE K NPUPOJAE KaK HMCTOYHHMKY JKU3HH Ha 3eMie,
OCHOBE €€ CYIIEeCTBOBAHMSA, IOHUMAaHHUE ILIEHHOCTH 3J0pOBOro M 0Oe30macHOro oopasa JKU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUECKOMY M IICUXMYECKOMY 370POBBIO, OCO3HAHUE
IICHHOCTH COOJIIOZICHUS! NpaBUJI OE30IIaCHOTO MOBEAEHHS MpPU PaboTe C BEIIECTBAMHU, a TAKKE B
CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH IPUMEHSTh 3HAHMA, IOJlydaeMble IpPU HM3YYEHUM XMMHUH, U PELIeHus 3ajad,
CBS3aHHBIX C OKPYKAIOLIECH NMPUPOJHON CPENOM, AJIA MOBBILICHUS YPOBHS 3KOJOTHUYECKOUN KYJBTYPBI,
OCO3HaHHUA TJI00aJbHOrO XapaKTepa AKOJIOIMUYECKHUX IMpOoOJIeM U MyTell UX pelIeHUs IOCPEACTBOM
METOJI0OB XMMHH, SKOJIOIMUECKOTO MBILUICHHS, YMEHUS PYKOBOJICTBOBAaTbCS UM B II03HABATEIBHOU,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMmeTanmpeaMETHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAUYMMble JUid  (OPMHUPOBAHUS
MHUPOBO33PEHUS] OOIlEHAYYHbIE MOHATUS (3aKOH, TEOpus, NPHUHLMII, TUHoTe3a, (GakT, cUCcTeMa,
IpoIecC, IKCHEPUMEHT U JPYroe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peIMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHUM W3 3THUX MpPEeIMETOB (hOpMHpPOBATh IPEJICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHHE MHpa, U YHHUBEpcajbHble YydeOHbIE JICHCTBHUS (IIO3HABATEJIbHBIE,
KOMMYHHKAaTHBHbIE, PpEryJIiTUBHBIE), KOTOpble oO0ecreunBaoT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU AesITeIbHOCTH.

ITo3HaBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHUM 3HAHUM: PACKPHIBATH
CMBICJI XUMMUYECKUX MOHATUH (BBLAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C
JPYTMMH TIOHATHUSMM), HCIOJB30BaTh TOHATHS JUIsl OOBSICHEHUS OTHAEIbHBIX (DAaKTOB M SIBJICHHI,
BbIOMpATh OCHOBAHMSI W KPUTEPUM Ul KIACCU(PHUKALMU XUMUYECKMX BEIIECTB M XUMHYECKHX
peakuuii, ycTaHaBJIMBaTh MPUYMHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMU H3Y4EHHUs, CTPOMUTH
JOTMYECKUE PACCYX/JEHUs (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO AaHAJOTMM), JeNaTb BBIBOABI U
3aKJIIOUCHNS,

YMEHHME MPUMEHSATh B IIpolLlecce IO3HAHMWsS MOHATUS (IpEeIMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIM, HCHOJIb3yeMble B XHUMHH, NpeoOpa3oBBIBATH IIMPOKO
OpUMEHSeMble B XHMHUU MOJIEIbHbIE TNPEACTaBICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JEMEHTa),
XUMHUecKasi popmysa U ypaBHEHHE XMMHUUYECKON peakluy — NpU PelIeHUH y4eOHO-I103HAaBATEIbHBIX
3a/1a4, C Y4€TOM JTHX MOJENbHBIX IPEACTABICHUI BBISABIATE U XapAKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIMU, BBIABIATH OOIIME
3aKOHOMEPHOCTH, INPUYMHHO-CICJCTBEHHBIE CBSI3U W IPOTUBOPEUMsS B H3y4aeMBIX IIpoOLEccax U
SABJICHUSIX.

Ba3oBble uccienoBarebCKue 1eCTBHA:

YMEHHUE UCIO0JIb30BaTh IIOCTABJIICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX

CYKJICHUH;



NpUOOpETEHUE OIbITa [0 IUJIAHUPOBAHUIO, OPraHMU3allMM U MPOBEACHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOII0aTh 332 XOJOM IIPOIECcCca, CaMOCTOSITENIFHO MPOTHO3HPOBATH €ro
pe3yibTar, (opMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BHIOMpPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALUIO Pa3TMYHBIX BUAOB U
dopM TmpencTaBIeHHs, MOJYYaeMyI0 M3 pasHbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpPHAS JHTEparypa
XUMHYECKOTO COJEepIKaHMs, CIPAaBOYHbIE MOcoOus, pecypchl MHTepHEeTa), KpUTHUYECKH OLIEHHUBATH
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPHUMEHATh pa3IM4YHbIE METOJbl M 3alpochl NpPU IMOMCKE W OTOOpe MHpopManuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBIIOJHEHUS YYEOHBIX M TIO3HABATENIBHBIX 33134
onpeAeNéHHOr0 TUIA, NpUOOpeTeHHe omnbiTa B 00JacTH HCIOJIB30BaHUS HUH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYPOW AKTHUBHOTO HCIIOJIB30BAHMS PA3ITUUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUsT HHPOPMALUU
U WJUIIOCTPUPOBATh pEIlaeMble 3a7aud HECJIOXKHBIMM CXEMaMH, AuarpaMMmamH, Ipyrumu (opmamu
rpaduKu U UX KOMOUHAITUSIMH,

YMEHHE UCIONIB30BaTh M aHAIM3UPOBATh B Ipolecce Y4eOHON U UCClIe0BAaTEIbCKOM
JESATENIbBHOCTH MH(POPMAIMIO O BJIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOr0 XO3sICTBa M TpaHCIIOpTa Ha
COCTOSIHUE OKpY’Karollel IPUPOTHON Cpeibl.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHMsI 3a7]aBaTh BOMPOCH! (B X0/ qUayora U (Win) AUCKYCCHUHU) O CYIIECTBY 00CYXIaeMoii
TeMBI, (POPMYIMPOBATH CBOU IPEIOKEHHSI OTHOCUTEIBHO BBIIOJIHEHMSI IPEIJIOKEHHON 3a/1a4;

YMEHHMSI MPEACTABIATh IMOJYYEHHbBIE PE3Y/bTAaThl MO3HABATENIbHON NEATEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMIO0 PE3YJbTaTOB BHIMOJHEHUS XMMHUYECKOTO AKCIIEPHUMEHTa
(;1aboparopHoro ombiTa, Ja0OpaTOpHON pabOTHI MO MCCIENOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

YMEHMsI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHMKAaMH B COBMECTHOW ITO3HABaTEJIbHOH H
UCCIIEI0BATEIbCKON JIEATENIbHOCTH MPU PELIEHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJIACOBAHUS MO3UIMH (00CYXJIeHHs, OOMEH MHEHHSMH, «MO3TOBbIE HITYPMBD»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUM, ONpPEEICHUE KPUTEPUEB MO OIEHKE KAaueCcTBa BBIMOJIHEHHON
paboTHl U ApyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1efiCTBUA:

YMEHHME CaMOCTOSITEIbHO ONPENENATh ILENU JEATEIbHOCTH, IUIAHWPOBATH, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NMPHU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESTENBLHOCTh, BHIOMpaTh Haubosee
b peKTUBHBIE CIIOCOOBI pEeIIeHUs] YyYeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTaBISAThH
WM KOPPEKTUPOBATh MPEUIOKEHHBIN alrOPUTM JEUCTBUI TNpU BBINOJIHEHUU 3aJaHUN C y4ETOM
NOJy4eHUsT HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M peaKUUsX, OIEHUBATh
COOTBETCTBHUE IOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHOM 1LI€JH, YMEHHE MCIOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IIpeJijlaraéMble B YCIIOBUH 3aJaHUA.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMETHBIX pE3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOIO  COZIEp KaHus,
YCTAaHOBJICHHOTO  JaHHOW  denepaqbHON  pabouyell  mporpaMMOM,  BBIJCNSIIOT:  OCBOSHHBIE
00y4arolMMUCSl Hay4Hble 3HAHUSA, YMEHHUS U CIOCOOBI JAEUCTBUM, crienuduyeckue Juisi IpeaMeTHON
obmactn «XUMUS», BHUIBl JEATEIBHOCTH MO TIOJYYEHHIO HOBOTO 3HaHUS, €ro HWHTEpIpeTaluy,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX yUYEOHBIX U HOBBIX CUTYaIIHsX.



K xoHIty 00y4enus B 8 kJjiacce mpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TMOHSTHH: aToM, MOJEKyJIa, XHUMHUYECKUU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJIHAsA),
BAJICHTHOCTh, OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJSIpHAas Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIDHAsl Macca, MAacCcoBasl 101 XUMUYECKOIO 3JIEMEHTa B COCJUHEHUHU, MOJISIPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCICHUS,
XUMHUYECKash peakivs, KIacCH(PUKAIUs PEaKIMil: pPeaKIUh COSAUHCHUS, DPEaKIHH
pa3IokKEeHUs, PeaKUU 3aMEeIEHUs, peakuu OOMeHa, 3K30- U IHAOTEPMUYECKUE PEaKIuH,
TeII0BOM 3¢ (deKT peakuuu, sIpo aToMma, JIEKTPOHHBIM ClIOM aToMa, aTOMHas OpOUTab,
paauyc aToMa, XMMHYECKasi CBS3b, MOJIAPHAs M HEMOJSpHas KOBAJICHTHAsl CBA3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl 10JIs1 BEIECTBA (IIPOLICHTHAS KOHLIEHTPAIKs)
B PacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U NPUMEHSITh 3TU NOHATHUS
IIPU ONKMCAHMM BEIIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY ISl COCTaBJieHHsI (POPMYJ BELIECTB M YpPaBHEHMIA
XUMUYECKUX PEaKLUid;

OTpECNATh BAJEHTHOCTh AaTOMOB DJEMEHTOB B OHHAPHBIX COCIWHEHUSX, CTENEHb
OKHCJICHHS DJJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAUICKHOCTh BEIIECTB K
onpeneEHHOMY KJIacCy COeAMHEHUM 110 popMyiam, BUI XUMUYECKOMN CBA3U (KOBaJECHTHAS U
MOHHAs1) B HEOPTAaHUYECKUX COCTMHECHUSX;

packpeiBaTh cmbici Ilepuoanueckoro 3akona /. M. MeHnneneeBa: I€MOHCTPUPOBATH
MOHUMAaHWE TIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX DJJEMEHTOB OT HX
nosioxkeHus B [lepuonnueckoit cucreme, 3aKOHOB COXPAHEHUSI MAaCChl BEUIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHMsI, 3aKOHAa ABOTraapo;

OTHCHIBATh U XapaKTepu3oBaTh TabmuuHyto hopmy [leproamdeckoil CHCTEMBI XUMUYECKHIX
AIIEMEHTOB: Pa3IMyaTh MOHITUS «TJIaBHAs MOATpyIMna (A-Tpyrmma)» 1 «1o00YHas MOArpyIia
(b-rpynma)», Maneie ¥ OOJBIITNE TEPHOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHhIE UMEIOTCS B
tabmuie «llepmomamnueckass cucrtema xumudeckux osiaemeHtoB JI. W. MengeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
aapa, o0lee YUCIo MEKTPOHOB U paCIpe/ie]IeHHe UX M0 JIEKTPOHHBIM CIIOSIM);
KJIacCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBa, XHUMHYECKHE
peaxiuu (1Mo YUCIy ¥ COCTaBY YYacTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEIULIOBOMY P HEKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIHUE XUMUUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXK/JAsi OINMUCAHWE TMPUMEpPaAaMU MOJEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKHUX PEAKLUN;

MIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBHCUMOCTH OT HMX Kauye€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCITOBUSX ;

BBIYHCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa 1Mo (OopMyJie COCTMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

MPUMEHSATh OCHOBHBIE OIEpPAllUU MBICIUTENIBHON JESITeIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHME, 0000IIeHHe, CHCTeMAaTHU3allui, KIacCU(UKAINIO, BBISIBICHWE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€M — M1 M3Y4YEHHUS CBOMCTB BEIIECTB W XMMHUYECKUX pEaKIIHid,



€CTECTBEHHO-Hay4YHbIE METOJIbl TMO3HAHHA — HAOIIOJEHUE, M3MEPEHHE, MOJIEIHpPOBaHHE,
AKCIEPUMEHT (peanbHbIN U MBICIICHHBIH);

ClIeZIOBaTh  IpaBWJaM  MOJB30BaHMA  XHMHYECKOM  TOCyIol M J1a0OpaTOpHBIM
o0opyoBaHHEM, a TakXe IMpaBwiiaM oOOpaleHusi C BEIIeCTBAMH B COOTBETCTBUHM C
UHCTPYKIHUSMHU IO BBIINOJHEHHUIO J1A0OPATOPHBIX XWMUYECKUX OMNBITOB MO MOJYyYEHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA U KHCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C
ONpeAeNEHHON MAacCOBOM JOJIEM pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACcIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KHCIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMycC, (heHOoIPTaICHH, METHIOPAHX U IPyTHUe).

K koHI1y 00y4enus B 9 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMMYECKUX IIOHATHH: XUMUYECKHM D3JIEMEHT, AaTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, BAJICHTHOCTb,
IEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHMS, XUMHUUYECKas PEaKLUs, XUMUYECKasl CBS3b,
TeroBo  3ddekr peakuuu, MOib, MOJSAPHBIA 00BEM, PpPacTBOp, 3IEKTPOJIUTHI,
HE3JICKTPOJIUTHI,  JJEKTPOJIMTUYECKAas  JAUCCOLMAIMs, pPEaKUUd HMOHHOIoO  OOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U  HeoOpaTHUMble  pEaKlUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMM, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHHE, AJIOTPONHs, aM()OTEepHOCTb, XUMHUECKasl CBSI3b (KOBaJICHTHAs, WOHHA,
MeTaJUIn4ecKast), KpHCTalIM4yecKas peméTka, KOppOo3Hs METaJlJIoB, CIUIABBI, CKOPOCTh
XUMUYECKON PeaKLnu, IIpeesbHo aonyctuMas koHnenrpanus [1JIK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHA U NPHUMEHTh 3T NOHATHUSA
IIPU ONIMCAHMM BEILECTB U UX IIPEBPAILCHUM;

UCTIOJIB30BaTh XUMHUYECKYI0O CUMBOJIMKY JJISi COCTaBIICHHs (JOPMYJ BEUIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUM;

ONPENEIATh BAJICHTHOCTh M CTEIEHb OKUCJICHUS XMMHYECKMX JJIEMEHTOB B COCIUHEHHUSX
Pa3JIMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCY COCAMHEHUH IO
dopmynaM, BUJ XHMHYECKOH CBs3M (KOBaJEHTHAs, MOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsj MOHA 10 XUMHUYECKOW (opmyle, XapakTep Cpeibl B
BOJHBIX pAacTBOpaX HEOPraHWYECKHX COCIMHEHHUW, TUN KPHUCTAUIMYECKOW PEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci [lepuoandeckoro 3akoHa [I. M. MenneneeBa u JEMOHCTPUPOBATH €ro
MOHMMAaHKE: OIMHUCHIBATh M XapaKTepu30BaTh TabIuuHyo Gopmy llepnoanueckoil cuctemsl
XUMHUYECKHX 3JEMEHTOB: pa3MyaTh TMOHATHUSA «TJaBHas noxarpynmna (A-rpymma)» u
«mobounas mnoarpynna (b-rpynma)», Manesle U OonbliMe TMEPHOIBI, COOTHOCHUTH
0003HAa4YEeHMs, KOTOpble MMEIOTCSI B  MEPUOAMYECKOM  TabnMie, C  4YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, olliee
YUCJIO DBJIEKTPOHOB M pACHpeleNieHHe UX IO DJIEKTPOHHBIM CJI0SIM), OOBACHATH 0OIINe
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCAVMHEHUN B Ipelenax MajblxX
MIEPUOJIOB U TJIABHBIX NOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE JJEMEHThl, HEOPraHWYeCKHUEe BEIIECTBA, XMMHUYECKUE
peaxiuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEINIOBOMY 3 (deKTy,
10 U3MEHEHUIO CTENIEHEeN OKHUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CTIeHU(PUUECKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIOXKHBIX BELIECTB, NOATBEP)KJAs ONUCAHWE IPUMEpPaMU MOJEKYJSIPHBIX W HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;



COCTaBJIITh yYPAaBHEHUS AJEKTPOJUTHUYECKON AUCCOIMALIMM KHUCIOT, IIEJTo4Yel W COJeH,
MOJIHBIE M COKpAII€HHbIE YpaBHEHHs] pPEaKIHMii HOHHOTO OOMEHa, YpaBHEHMsI peaKIMid,
MOATBCPKAAOIUX CYHICCTBOBAHUC T€HETUYECKOU CBSI3U MCXKAY BCHICCTBAMU PA3ZJIUYHBIX
KJIACCOB;

pacKpbiBaTh  CYIIHOCTb  OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKLUUNA  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PEaKLuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXHOCTHU
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

BBIUKCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOT0 3JIeMEHTa 1o (opMylie COSAMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
MPOBOAMTH PACUEThI O YPABHEHUIO XUMUYECKON PEaKIiy;

co0JII0/1aTh MpaBWJIa MOJIB30BaHUS XUMHUYECKON MOCYION 1 TaO0paTOPHBIM 000PYyIOBaHHUEM,
a TaKkKe MpaBWia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKLIMSIMH I10
BBITIOJTHECHU IO J1a60paT0prlx XAMHUYCCKUX OIIBITOB IO IIOJNYYCHHIO U COGI/IpaHI/IIO
ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTICKUCIIOTO Ta3a);

MPOBOAMUTH PEAKIUH, IOATBEPKAAIONINE KAaYeCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHUI-, HOAU-, KapOoHat-, ocdar-, cummkar-,
cynbhar-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHUS U HOHBI U3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

INPUMCHATH OCHOBHBIC OIICpallun MEBICIIUTEILHOU JACATCIIPHOCTH — aHaJlu3 MW CHHTE3,
cpaBHEHHUE, 0000IIeHNEe, CUCTEMATU3AINIO, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EeU —
AJI1 U3YUYCHHA CBOMCTB BCIICCTB U XUMHUUYCCKUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHbBIC MCTO/bL
MO3HAHUS — HAOMIOACHHE, HU3MEpPEHHE, MOJIEIUPOBAHUE, HKCIEPUMEHT (pealbHbIi Hu
MBICJICHHBIN ).
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1.1 601;1“1\64(1341103H]Z.211{>§2a1/;1[ rcl) ;Ilil;;zecmﬁ 5 2 bubmorexa OK
' p https://m.edsoo.ru/7f41837¢
ESITEIILHOCTH YETI0BEKA
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bu6mmoteka [IOK
2.2 B I 1
OAOPOLHIOHIATHE © KHEHOTAX H COMIX 8 https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
2. Bona. P ! 1 1
3 ona. PactBopsl. [ToHsTHE 00 OCHOBaHHUAX 5 https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmoreka [JOK
' COCIMHCHHI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznea 3. [lepuoanyecknii 3axkon u Ilepuognyeckas

cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE pPe€aKIuu

cucremMa xumuieckux 3j1emMeHToB /[. M. MengeneeBa. CtpoeHne aToMoB. XUMHYECKAs

[Tepuonnueckuii 3akon u [leprnonnueckas

3.1
cHCTeMa XUMHYeCKuX aiaeMeHToB Jl. H.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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MenneneeBa. CTpoeHue aroma

3.9 Xumudeckas cBs3b. OKHUCIUTEILHO- 8 bu6nmoreka [IOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edso0.ru/7f41837c
Hroro no pazueny 15 bubnmorexa LIOK
https://m.edso0.ru/7f41837c
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1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
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1.3 8 1 1
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Hroro no pazneny 17
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51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuotexa [JOK
' snemeHToB VIIA-rpymnmel. ["anorenst https://m.edso00.ru/7f41a636
o | e :
' DTIENICHTO PYHIbL L-epa it ee https://m.edsoo.ru/7f41a636
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o | S | 7 L ook
' DIICMEHTO PYHITbL. A30T, @Ochop https://m.edsoo.ru/7f41a636
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e | o o . | , B ox
' 3 PYIHIBL. poA https://m.eds00.ru/7f41a636
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bu6nuoreka LIOK

A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IMHEHUS 16 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa [IOK
' H p https://m.edso00.ru/7f41a636
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PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
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