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2.1.12.1. XUMUSI (6a3a)

MNOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no XMMHUM Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMs COCTaBIEHA
Ha ocHOBe TpeOoBaHMIl K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM MpOTrpaMMbl
OCHOBHOIO 00miero o6pa3zoBaHMs, IpeJCTaBIeHHbIX B DeaepaibHOM TIOCYJapCTBEHHOM
00pa30BaTEIbHOM CTaHAAapPTe OCHOBHOI'O OOIIEero oOpa3oBaHusi, ¢ y4€TOM paclpenenEHHbIX
0 KJaccaM IMpoBepsieMbIX TpeOOBaHUII K  pe3yibTaTaM OCBOCHUS  OCHOBHOM
00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IEro 00pa3oBaHMs U AJIEMEHTOB COZEp KaHUA,
NPEJCTaBICHHBIX B YHHBEpPCATbHOM KOAM(PHUKATOPE IO XHWMHUH, a TakkKe Ha OCHOBE
[Iporpammel BociUTaHHs 00YYarOIIKUXCS THMHA3UU.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMS»

XuUMUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PAacHpOCTPaHUIIA CBOE BIUSHUE Ha BCE
00JJaCTH  YEJIOBEYECKOI0  CYIIECTBOBAHMS, 3ajaja HOBOE BHUJEHUE MHUpa, cTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOM KyJIbTYPhl, HEOOXOAMUMBIM YCIOBHEM >KH3HU
oOuiecTna.

Xumudyeckoe o0Opa3oBaHHWE B OCHOBHOM IIIKOJIE SIBJISIETCSI 0a30BBIM MO OTHOIICHHUIO K
cUCTEME OO0IIero XUMU4YecKoro oOpazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE
OHO pealu3yeT Npucylie oOlEeMy XHMMHYECKOMY OOpa30BaHUIO KIIOYEBBIE IIEHHOCTH,
KOTOPBIE OTPaXkaloT TOCYyAapCTBEHHbBIC, OOIIECTBEHHbBIE M MHAUBUIYaJbHbBIE TOTPEOHOCTH.

N3yuyenue npeamera: 1) cnocoOCTBYyET peann3aldd BO3MOXKHOCTEW I CaMOpa3BUTHUS U
dbopMHpOBaHUS KYyJIbTYpbl JTUYHOCTH, €€ o0mmed u (yHKIHOHATHHOW TpaMOTHOCTH; 2)
BHOCUT BKJIaJ B (DOPMHUPOBAHHE MBIILIICHUS M TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB,
HAaBBIKOB MX CaMOCTOSITCJIbHOM y4eOHOW  JESATENbHOCTH, OJKCICPUMEHTAJIbHBIX U
UCCJIEIOBATENILCKUX YMEHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOW JKM3HU, TaK U B
npo(eCcCUOHANIBHON AESATENBHOCTH; 3) 3HAKOMUT €O CHeHU(UKON HAYyYHOTO MBIILIECHUS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3TJIAJla HA €IMHCTBO MHPHUPOALI U YEIIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOAPOCTKOB,;
4) cnocobctByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B JKOJIOTHYECKOE OOpa3oBaHHE
IIKOJLHUKOB.

Kypc xuMum OCHOBHOW IIKOJIBI OPHEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMHKCS OCHOB
HEOPTaHUYECKOW XUMHUM M HEKOTOPHIX TOHSATUM M CBEJACHUU 00 OTHIEIBbHBIX OOBEKTax
OPraHUYECKON XUMUHU.

CrpykTypa conepxaHusi npeaMera choOpMUpOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a K €ro
uzydyeHuto. CojepkaHue CKIIAJbIBACTCS U3 CUCTEMbI MOHSITHH O XMMHYECKOM 3JIEMEHTE U
BCII[ECTBE M CHUCTEMBI MOHATUH O XUMHUYECKON peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl [0 MPUHIUIY TOCIEIOBATEIBHOTO pPAa3BUTHUS 3HAHUW HA OCHOBE
TEOPETUYECKUX TMPEJCTABICHUI PA3HOrO0 YPOBHS: ATOMHO-MOJIEKYISIPHOTO YYE€HUS Kak
OCHOBBI BCETO €CTECTBO3HaHUA, YpoBHsA llepmommueckoro 3akona JI. . MenneneeBa kak



OCHOBHOTO 3aKOHA XMMHUH, YYEHUS O CTPOCHUM aTOMAa U XUMHYECKOM CBSA3U, IPEACTABICHUN
00 DIEKTPOJIUTUYECKON HCCOIMAIIMU BEIIECTB B pPAcTBOpax. TeopeTUYECKHe 3HAHUS
paccMaTpuBalOTCSl HAa OCHOBE SMIMPUYECKH TIOJYYEHHBIX W OCMBICICHHBIX (DAKTOB,
pPa3BUBAIOTCS TIOCIICOBATEIFHO OT OJHOTO YPOBHS K JPYrOoMYy, BBIOJNHSS (YyHKIIAA
OOBACHEHMSI M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYYEHHUS U3y4aeMbIX BEUIECTB.

OcBoeHME COJIepXKaHUSI Kypca TMPOUCXOAUT C TMPUBJICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX KypcoB: «OKpyxaromuii Mup», «buonorus. 5—7 kiaccel» U «DPu3nKa. 7 Kj1acey.

HEJHN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMUSA»
3ajgada mpeAMeTa COCTOMT B (OPMHPOBAHWM CUCTEMbl XHMHYECKMX 3HAaHUH —

BaXHEHIINX (PAaKTOB, TOHITHI, 3aKOHOB M TEOPETHUYECKUX TMOJIOKEHUH, JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, 3HAHWWA O HAay4YHBIX METOJax
U3yYEHHUS BEIIECTB U XMMHUECKHUX PEaKlUi, a TakkKe B (POPMUPOBAHUU U PA3BUTHH YMEHUN
U CcrocoOOB JIEATEIbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAONIOJCHUEM U MPOBEACHUEM
XUMHUUYECKOTO JKCIEPUMEHTa, COOJIIOJIEHUEM TMpaBui 0Oe30MmacHoro olpamieHus ¢
BEIIIECTBAMH B IMOBCETHEBHOMN KU3HHU.

Llenn n3ydeHnss XMMUU Ha YPOBHE OCHOBHOM IITKOJIBI:

* (opMHUPOBAHNE UHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caMOOOpa30BaHMUIo,
COTPYJHHUYECTBY, CaMOCTOSITEIBHOMY  MPUHATHIO  PEIIEHUH, CIOCOOHOM
alaliTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

" HampaBJEHHOCTb OOYYEHHMS] Ha CHCTEMaTHYECKOE NPHOOUIEHUE Yy4YallUXCcsid K
CaMOCTOSITENTFHOM TO3HABATEILHON JEATENbHOCTH, HAYYHBIM METOAaM IMO3HAHMUS,
(hopMUPYIOIUM MOTHBAIIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

= oOecrieueHne YCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHKCS OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, IO3HAHUS M CaMOINO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KJIIOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHHMBEpPCAIbHOE 3HAYCHHUE JUJIsl Pa3IM4HbIX
BUJIOB JICATEIHHOCTH;

* ¢opMupoBaHHE YMEHHUI OOBSCHATH W OIECHUBAThH SBJICHUS OKPYXAIOIIETO MHUpa Ha
OCHOBAHUM 3HAHWI U OTIBITA, MOJYYCHHBIX MPU U3yUYEHUN XUMUU;

* (¢opMmupoBaHHE Yy OOYYAlOIIUXCS TyMaHUCTUYECKUX OTHOIICHWUW, TOHUMAaHUs
LHEHHOCTU XUMHYECKMX 3HAHMHM 71 BBIPAOOTKH HKOJIOTMUYECKH LIe€JIecOo00pa3HOro
MOBEACHUS B OBITY U TPYAOBOU JEATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYKaroUEn MPUPOTHON CPENbI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAHHUIO HA OCHOBE YCBOEHHUS OOLIECUYEIOBEYECKHUX 1IEHHOCTEN, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOpY TTPOGUJIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

MECTO YYEBHOI'O IPEIMETA «XUMMWUS» B YHUEBHOM IIVIAHE

Xumusi sBAsieTCSl 00sI3aTENIbHBIM YUYEOHBIM MPEIMETOM, KOTOPBIA BXOJUT B COCTaB
npenMeTHo oOnactu «EcTecTBeHHO-HAaydHbIE MpeaMETh». YUYeOHbIM TIUIAaHOM Ha €
U3ydeHue OTBeneHO 136 y4eOHbIX yacoB — MO 2 4 B Hemenmo B 8 u 9 kimaccax
COOTBETCTBEHHO.



COJEPKXAHUE YYEBHOI'O IIPEIMETA «XUMM»

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Poib XxuMuM B KU3HU 4esioBeka. Tena um BemecTtBa. Pusmyeckue
CBOIMCTBA BEHIECTB. ArperarHoe coctosiHue BemlecTB. [loHsSTHE O MeToAax MO3HAHUS B
XUMHUH. XUMUS B cUcTeMe HayK. UucTele BemniecTBa U cMecu. CriocoObl pa3/iesieHus cMecei.

ATOMBI W MOJICKYJIBl. XHUMHYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKHX DJEMEHTOB.
[IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHocUTEIbHas
MOJICKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 2JIEMEHTa B COSUHEHUH.

®duznyeckre M XMMUYECKHE SIBJICHUS. XUMHUYECKas peakiusi W e€ MpU3HaAKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XHWMHYECKHE YypaBHeHUsA. Kiaccupukamus XUMHYECKUX
peakiuii (CoequHEHUs, pa3I0KEHUs, 3aMeIlIeHUsI, OOMEHa).

XHWMHUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOM MOCY/10#, ¢ MpaBUIaMHu pabOThI B
nabopaTopun M NpuéMaMH OOpamieHusi ¢ JaOOpaTOPHBIM OOOpPYAOBAaHUEM; H3YUYEHHE U
onucaHue (PU3NUECKUX CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB; HAOIOJCHUE
dbuznyeckux (TJIaBIE€HUE BOCKA, TAasHUE JibJla, PACTUpPAHUE caxapa B CTYIKE, KUICHUE U
KOHJICHCAIMsI BOJIbI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHWE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE Me€Jla C KHUCJIOTOM) SBJICHWH, HAOJNIOJCHHE U ONHCAHUE TPU3HAKOB
MPOTEKaHUSI XUMHUYECKUX peakinii (pa3iokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIOTHI
¢ xyopuaom Oapusi, pasnoxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOACHCTBUE
xkenesa ¢ pactBopoM coiu Meau(Il)); uzydenune crmocoOoOB pa3aeneHuss cMecer (¢ MTOMOIIbIO
MarHuTa, QuIbTPOBaHHME, BBIMAPUBAHUE, ITUCTWILIALMS, XpomaTorpadus), NpOBEICHUE
OYMCTKH TIOBApPEHHOW COJIM;, HAOJIOJICHWE W OINMHUCAHUE PE3YJIbTATOB IMPOBEJCHUS OTBITA,
WUTIOCTPUPYIONIETO  3aKOH  COXpPAHEHUsI  MacChl;  CO3JlaHME€  MOJEJIed  MOJIeKYJ
(IIapOCTEePKHEBBIX).

BaxHelline npeacTaBuTe M HCOPraHUYECKUX BELIECTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopon — 35eMEHT M MpOCTOE BELIECTBO.
Haxoxzaenue kuciaopoga B mpupone, (PpU3MUYECKMEe U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunel. [Ipumenenue kucinopoga. CrocoObl MOTy4YeHUS KHUCIOpoJa B
Jabopatopud U NpPOMBIIUIEHHOCTH. KpyroBopor kuciopoga B mnpupoae. O30H —
AITOTPOINTHAS MOAU(PUKALIMS KUCIOPOIA.

TeroBoit 3pdexkT XUMHUYECKOM peaklud, TEPMOXMMHYECKHE YpaBHEHHS, HK30- H
DHAOTEPMHUYECKHE pEaKUMH. TOIIMBO: yrojb W METAaH. 3arpsi3HEHUE BO3AYyXa, YCUJIECHUE
NapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — oameMeHT M mpoctoe BemecTtBo. HaxoxkzaeHue Boaopoga B IPUPOJE,
(bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nofyueHust. Kucnorel u conu.

KomnuectBo BemectBa. Moinb. MomsipHasi macca. 3akoH ABorazpo. MosspHbIii 00bEM
ra3oB. Pac4é€Tel Mo XuMHYECKUM yPaBHEHUSIM.

@dusnueckne CBOMCTBAa BOJbL. Boma kak pactBoputens. PactBopbel. HaceiieHHble u
HEHACBIIICHHBIE PACTBOPBL. Pacmeopumocms eeujecms 6 6ode.” MaccoBas 0715 BEIeCTBa B
pacTBope. XumMuueckue cBoiicTBa BoAbl. OcHOBaHMs. Posib pacTBOPOB B MPUPOJE U B KU3HU




yesioBeka. KpyroBopoT BoJibl B mpupojie. 3arpsisHeHHE NPUPOIHbIX BoA. OXpaHa U OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcunpl. Kiaccudukanus OKCHIIOB:
cosneoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, am{pOTEepHbIE) U  HECoJeoOpa3yrolue.
Homenknatypa okcusioB (MexAyHapoJIHas W TpuBHaNIbHAs). DU3MUECKHUE U XHUMHYECKUE
cBoMcTBa OKCUIOB. [lorydeHne okcumoB.

OcnoBanusa. Krnaccudukanuss OCHOBaHMI: IETOYM M HEPACTBOPHMBIC OCHOBAHUS.
Homenknatypa ocHoBaHMil (MeXIyHapoaHas U TpUBUaNbHAs). OU3NMYECKUE U XUMHUYECKUE
CBOMCTBA OCHOBaHWM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukamuss xucnor. Homenkmatypa KucioT (MeXAyHapoAHas U
TpuBHasIbHAs ). DU3NUYECKUE U XUMUYECKUE CBOIMCTBA KUCIOT. Psiji akTuBHOCTH MeTauioB H.
H. bekerosa. [Tonydyenue Kucmuor.

Conmu. Howmenknarypa coiieid (MeXIyHapoJHass ¢ TpuBHalbHasg). Duznueckue u
XUMHYECKHE CBOUCTBA cotiel. [lonmyuenue conen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

XHUMUYECKUI SKCIIEPUMEHT: KAaueCTBEHHOE OIPEAECICHUE COJAEpKaHUsl KHCIOpPOJa B
BO3/lyX€; TIOJIy4eHHE, COOMpaHue, pacClo3HABAHHE M HW3YUYEHHUE CBOMCTB KHCIOPOJA;
HAOJIOZICHUE B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HHUKHOBEHHUS U
IpeKpamieHus: ropenus (mokapa); o3HaKOMJIEHHE C 00pas3llaMu OKCHJOB W OIHMCAHHE UX
CBOWCTB; MOJy4YEeHUE, COOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB BOJIOPOIa (TOPEHUE);
B3auMoOJielicTBME  Bojopojga ¢ okcuaoMm  meau(Il)  (Bo3MOXHO  HCIOJIB30BaHUE
BUJICOMATEPUAIIOB); HAOJIOIEHUE O0pa3lOB BEIIECTB KOJWYECTBOM | MOJIb; HCCIIEIOBaHUE
OCOOEHHOCTEl pPACTBOPEHHSA BEUIECTB C pA3JIMYHON PACTBOPUMOCTBIO; IPHUTOTOBIICHHE
pacTBOPOB C OMNPEAECIEHHOW MAacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE
BOJBI C METaJUIaMH (HaTpUEM U KajiblMeM) (BO3MOKHO HCIIOIb30BAHUE BHJIEOMATEPUAIIOB);
ONpeJelIeHUEe PACTBOPOB KUCIOT W IIEJIOYEl C IMOMOIIbI0 HMHJUKATOPOB; HUCCIEIOBAHUE
00pa3iioB HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB; HAOIOIEHNE U3MEHEHHUS OKPACKU
WHMKATOPOB B PACTBOPAX KHUCIIOT U LIEJNOYEH; n3yueHue B3aumoaecTeust okcuna menu (I1)
C PacTBOPOM CEPHOM KHUCIIOTHI, KUCJIOT C METAJUIAMH, PEAKIMKA HEUTPAIN3aALNU; TTOTyYCHUE
HEpPACTBOPUMBIX OCHOBAHHWW, BBITECHEHUE OJHOTO MeTajla APYTMM U3 pacTBopa COJM;
pElLIEHUE SKCIEPUMEHTANBHBIX 3a7ay Mno TeMe «BakHelmme KiIacchl HEOPraHUYECKHUX
COCAUHEHUI.

Iepuoanyeckuii 3axoH u Ilepuoanyeckasi cucrema
xumn4yeckux iemMeHToB . U. MenaeneeBa. CTpoeHue aTroMoOB.
XuMuyeckas cBsi3b. OKHCIMTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH.

[lepBbie MOMBITKH KIaCCUPUKAIINN XUMHUECKUX 3JIeMEHTOB. [ToHSATHE O Tpymmax CXOIHbIX
AJIEMEHTOB (ILIEJIOYHBbIE M IIEJOYHO3EMENIbHbIE METalIbl, TaJOTre€Hbl, WHEPTHHIC Ta3bl).
DJeMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUBI U TUIPOKCH/IBL.

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucrema XuMudeckux dsemeHros /. .
MenneneeBa. Koporkonepuonnass u aiuHHONIEproaHas GopMmbl [lepuonnueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast m rpynmbl. PU3WYECKHAN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sfep. WM3otombl. Onexktponsl. CrtpoeHue
ANIEKTPOHHBIX 000J04YeK aToMOB mepBbIXx 20 XUMHUYECKHX 3JIeMeHTOB I[lepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepuUCTUKAa XUMHYECKOTO JIEMEHTA IO €ro MOJIOKEHUIO B



[lepnomnueckou cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH W3MEHEHUS pauyca aTOMOB XMMHYECKUX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM M nepuonaM. 3HadeHue [leproandeckoro 3akoHa u
[leprognyeckor CHUCTEMBl XUMHYECKUX DJIEMEHTOB JUIsl pa3BUTHUS HaykKu U npaktuku. . W.
MeneneeB — y4€HBIN U TPAXKIAHNH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas U HEMNOJIApHAas ) CBSI3b.
DIEKTPOOTPULIATEINBHOCTh XUMUYECKHX IEMEHTOB. VIOHHAs CBA3b.

Crenenp okuciieHHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIEC peakiny. [Iporeccsl okucieHus
Y BOCCTaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT: H3y4YE€HHE OO0pa3loB BEUIECTB METAIJIOB U HEMETAUIOB;
B3aMMOJICUCTBUE THIPOKCUIA IMHKA C pACTBOPAMU KHUCJIOT M IIEN0YEN; IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKkLuy pas3yioKeHUs, COETUHEHMS).

MexknpeaMeTHble CBA3H

Peanu3zarus MeXMIpeIMETHBIX CBSI3eH MPH M3yYCHUH XMMHH B 8 KJIacce OCYIICCTBIIACTCS
yepe3 HCIOJIb30BaHUE KaK OOIMUX €CTECTBCHHO-HAYYHBIX TMOHITHHA, TaK W TOHSATHH,
SIBIISTFOIIUXCSI CHCTEMHBIMH TSI OT/ICTIBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHBIC TTOHATHUS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAJIN3,
CUHTE3, KJIacCH(pUKAIMS, MEPUOAUIHOCTh, HAONIOACHHE, SKCIEPHUMEHT, MOJEIUPOBAHHUE,
HU3MEpeHHE, MOJICITb, SIBJICHNE.

®duznka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHA, H30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIa, DJICKTPUUECKHUM 3apsj, BEIICCTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, Ta3, PU3NUeCKre BETUINHBI, CAMHHUIIBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
3BE31b1, ComHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuHEpayibl, TOPHBIE TMOPOABI, TOJIC3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepuonnueckuii 3akoH. llepumogmueckas cucremMa XuMHYecKux odiemMeHTtoB [l H.
MenpeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaus, KAIbIUS U UX COCIUHEHUN B COOTBETCTBHUU C
MOJIO’KEHHEM 3JIeMEHTOB B Ileproinueckoil CuCTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMHUYECKOU
CBSI3H.

Knaccudukaiyss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB (MEXAyHapoaHas U
TpUBHAJIbHAs1). XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjaccam
HEOPTaHUYECKUX COSAUHEHUM, FTeHeTUYeCKas CBsI3bh HEOPTaHUUECKUX BEIECTB.

Krnaccudukaiysa XuMHUECKUX PEAKIUN M0 Pa3IMYHBIM MpU3HAKaM (10 YUCITY U COCTaBY
YYacTBYIOIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo MU3MEHEHHIO CTeleHen
OKHCJICHUSI XUMHUYECKHUX AJIEMEHTOB, IO 0OPAaTUMOCTH, 10 YYaCTHIO KaTain3aTopa). DK30- U
SHIAOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopoctu xumuueckod peakuuu. [loHsTe 00 0OpaTHMBIX M HEOOPATHMBIX



XUMHUYECKUX peakuusix. [IoHATHE O TOMOTeHHBIX M T€TEPOreHHbIX peakuusx. l[lowamue o
Xumuueckom paeHogecuu. Daxmopwvl, eaUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JICEHUE XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUHU, AJIEKTPOHHBIA OaJlaHC OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHOU peakiuu. CocTaBiIeHUE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuil ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOI'O OajlaHca.

Teopus 3JIEKTPONUTHYECKON AUCCOUMALNNA. DIEKTPOJIUTHI U HE DJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MEXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHbIMM BUJAMHM XUMHUYECKON CBSA3U.
Crenens nucconuannu. CuibHbIE U CIA0bIE 3JIEKTPOIUTHI.

Peakuuy moHHOrOo OOMeHa. YCIIOBUS MPOTEKAHUS pEaklUii MOHHOTO OOMEHA, MOJHBIE U
COKpalll€HHbIC MOHHBIE YpaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUN U COJIEU B CBETE
IpEICTaBICHUNA 00 3JIEKTPOIUTUYECKON nucconuanuy. KauecTBeHHbIE peakluu Ha HOHBI.
Ilonsamue o eudpoause coneu.

XVAMHMYECKUI 3KCHEPUMEHT: O3HAKOMIJICHHE C MOJACIIAMHM KPHUCTAUIMYECKUX PEHIETOK
HEOPraHWYECKUX BEUIECTB — METAIJIOB M HEMETauIoB (rpadura u anmasa), CIIO0XKHBIX
BEULIECTB (XJIOpHJIa HATPUs); UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOW peakuu OT
BO3JCICTBUS Pa3NUUYHBIX (DAKTOPOB; MCCIEJOBAHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpOIlecca IUCCOLMALNU KHUCIOT, LIEN0YeH M COoJeil (BO3MOMXHO HCIIOJIb30BaHHE
BHJICOMATEPUAIIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOUIUX IPU3HAKK IPOTEKAHUS
peakuuii MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BBIIEICHHME ra3a, 0Opa30BaHHUE BOJbI);
ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKkLIUl
(ropeHue, peakuu pasioKeHUs, COCAUHEHUS); pacliO3HaBaHUE HEOPTaHUYECKUX BEILIECTB C
NOMOILBIO KAYECTBEHHBIX PEAKLUK HAa MOHBI; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/au.

HemeTtanibl 1 MX COeIMHEHUA
OOmas xapakTepucTHUKa rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE

cTenieHn okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpHUMEpPE XJIOpa (B3aMMOJECUCTBHE C METalllaMU, HEMETaJJIaMH,
miesioyamu).  XaopoBoaopox. ConsHas KHCIOTa, XUMUYECKHE CBOMCTBA, IIOJYy4YEHHE,
npuMeHeHue. JlencTBue Xjopa W XJIOPOBOAOPOJAa HAa OpraHu3M uYesioBeka. BakHeunmue
XJIOPU/IBl U UX HaXO0XKJIEHUE B IPUPO/IE.

Oo6mast xapaktepuctuka d3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIEC CTETIEHU OKUCIICHUS.

CtpoeHue ¥ (QU3MUYECKHE CBOWCTBA MPOCTBIX BEHIECTB — KUCJIOpPOJa M CEpHL
AnnoTponHble  MOAM(DHUKAIMU KHCIOpOJa M cepbl. XUMHYECKHE CBOMCTBA Cephbl.
CepoBogopo, cTpoeHue, (usmueckue U XuUMUYEeCKHe CBOHCTBAa. OKCHIBI Cepbl Kak
IpEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, PU3nUecKre U XUMHUUECKHUE CBOICTBA
(obmue Kak MpeAcTaBUTENS Kiacca KHUCIOT M crneuuduueckue). XUMUUYECKHE pPEaKIIUH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CHOc00a MOdydeHHsl CepHOil KuciaoTel. [Ipumenenue.
Conu cepHOI KHCIIOTHI, KaueCTBEHHasl peakuus Ha cyibdar-uoH. Haxoxaenue cepol u eé
COCIMHEHUN B MPUPOAE. XUMHUUYECKOE 3arpsi3HEHHUE OKPYKAIOWIEH Cpellbl COCIUHEHUSIMU
cepbl (KUCIOTHbIE JOXIHM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI  €ro
PEIOTBPALLCHHUS.

Oobmas xapaktepuctuka s1aeMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.



A30T, pacnpocTpaHeHHe B MPUPOJE, (Pu3nyeckne u XUMHUECKHe cBoicTBa. Kpyrosopor
a3oTa B mpupoae. AMMHAK, ero (U3MYECKHE W XWMHUYECKHE CBOICTBA, MOJy4YCHUE U
npumeHenue. Conu aMMoOHMS, WX (PU3UYECKHEe W XUMUYECKHE CBOWCTBA, MPUMEHEHUE.
KaduecTBeHHas peakiiis Ha HOHBI aMMOHHUS. A30THas KUCIIOTA, €€ MoydeHue, (GU3nIecKue u
XUMUYECKHE CBOMCTBA (OOIMME Kak MPEACTaBUTENS Kiacca KHCIOT W clienu(uaeckue).
Hcnonb3oBaHue HUTPATOB U COJIEW aMMOHMS B KauyeCTBE MUHEPAIBbHBIX YJIOOpEHUH.
XUMHUECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIM,
3arpsi3HEHUE BO3/yXa, IOYBLI U BOJIOEMOB).

docdop, ammoTpornHble Moaudukanuu docdopa, Guznueckue U XUMHUUECKHE CBOMCTBA.
Oxcun docdopa™) u dochopHas kucnora, QuaMyeckue U XUMHYECKHUE CBOMCTBA,
nosnyuerue. Mcnonp3oBanue GocdaToB B KaUeCTBE MUHEPAIbHBIX YI00OpEHUH.

O6mast xapaktepuctuka snemMeHToB |VA-TPYIILI. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

VYrnepoa, amioTpornHble MOAU(UKAIIMU, PacHpoCTpaHEeHUuE B mpupojne, (U3HUYECKUe U
XuMH4eckue corictBa. Ajpcop6musi. KpyroBopor yriepoaa B npupojse. OKCuabl yriiepoaa,
uxX (U3NUECKHEe M XMMHUYECKHE CBOMCTBA, JIEUCTBHE HA JKUBBIC OPraHU3MBI, MOIYYECHUE U
npUMEHEHUe. JKOJOruYecKrue mpodiaemMbl, cBA3aHHbIe ¢ okcuaoM yriepona(l'y); runoresa
rJI00JIBHOTO TOTETJICHUST KJIMMAaTa; MapHUKOBBIN 3P deKT. YTonbHas KUCIOTa U €€ COJIH, X
dbu3nUecKue 1 XUMHUYECKUE CBOIMCTBA, TIOJyueHne U puMeHeHnue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Mcronp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX Yriepoja
(MeTaH, 2TaH, JTWIEH, all€TWIEH, ATAHOJ, TIUIEPUH, YKCYCHas Kuciota). Mx cocmas u
xumuueckoe cmpoerue. [loHsATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: >KHpax, Oenkax,
yriaeBoJax — M UX POJIM B KU3HU 4YelloBeKa. Mamepuanibhoe eOUHCMBO OP2AHUYECKUX U
Heop2aHUyecKux coeoOuHeHull.

KpemHunii, ero ¢usmyeckne W XHUMHUYECKHE CBOWCTBA, MOJIyYeHHWE U TPUMECHEHHE.
Coenunenust kpemuusi B mnpupoje. O6mme mnpexactaBieHus o6 okcuiae kpemuusa(I'Y) u
KpeMHueBoi  kucioTe. CWIMKaThl, WX  HUCIOJB30BaHWE B  OBITY, MEIHUIIUHE,
IPOMBIIIIEHHOCTH. BadicHetiuiue cmpoumenvHble MAmMepuabl. Kepamukd, CmeKkio, yemenm,
oemoH,  oicenesobemon.  Ilpobnemvr  06€30NACHO20  UCNONB308AHUSL  CIPOUMETLHBIX
Mamepuanos 8 n08CeOHe8HOU IHCUIHU.

XUMHYECKUI OSKCIEPUMEHT: HW3y4YeHHE OO0pa3I0OB HEOPTAaHMUYECKHX BEIIECTB, CBOWCTB
COJISHOW KHCJIOTHI, TIPOBEJICHNE KAUYEeCTBEHHBIX PEAKIIMN Ha XJIOPHA-WUOHBI M HaOIOJICHUE
MPU3HAKOB WX MPOTEKAHMSI; OMBITHI, OTpaKaronue (PU3NUECKHe U XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COCIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB); 03HAKOMIICHUE
¢ oOpasmamu XJOopuaoB (TaJOTEHUIOB); O3HAKOMJIEHHE C oOpasmamu ceppl U e€
COCIMHECHUSIMU (BO3MOXKHO HCIIOJIB30BAaHNWE BHICOMATEPHANIOB); HAONIOACHHUE TpoIiecca
oOyrnvBaHus caxapa TMOJ] JEWCTBHEM KOHIICHTPUPOBAHHOM CEPHOW KHCIIOTHI, W3Y4YCHUE
XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHCIIOTHI, TPOBEICHUE KAUeCTBEHHON peaKIuu
Ha cynb(paT-uoH U HAOJIOJCHUE MPU3HAKA €€ MPOTEKAHMs; 03HAKOMIICHHE C (DU3UIECKUMU
cBoWicTBamu  a3zora, (Qochopa wW uX coeAWHEHWH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJICOMATEPHUAIIOB), 00pa3iiaMu a30THBIX B PocPOpPHBIX yAOOPEHMIT; TTOTydeHHe, COONpaHue,
pacno3HaBaHWE W M3yYCHHUE CBOMCTB aMMHUaKa; MPOBEACHNE KAUeCTBEHHBIX PEAKIINA HA MOH



aMMOHUA U (ochaT-uOH M H3yYEHUE TPU3HAKOB HX NPOTEKAHUS, B3aUMOJEUCTBUE
KOHLUEHTPUPOBAHHOM  A30THOM  KHCIOTBI €  MEIbH0  (BO3MOXXHO  HCIIOJb30BaHUE
BUJICOMATEPHATIOB); HM3yUY€HHUE MOJENEeH KPUCTAUIMUYECKUX pemETOK anMmasa, rpadura,
dymiepeHa; O3HaKOMJICHHME C  MPOLIECCOM  afcopOLMU  pacTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YITIEM U  yCTPOMCTBOM MpPOTUBOTasza; IMOJy4YeHHE, coOupaHue,
pacro3HaBaHWe U U3yYEHUE CBOMCTB YIIIEKHUCIIOTO ra3a; IPOBEACHUE KAUECTBEHHBIX PeaKui
Ha KapOOHaT- M CWIMKAT-HOHbl U M3Y4YEHHE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHHUE C
IPOAYKIMEH CHIIMKATHOW ITPOMBINUIEHHOCTH; PEIICHNE KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeimme HeMeTaJlIIbl U UX COCIUHEHUS.

MeTaJsIbI 1 UX COeINHEHUS
OOmasi XapakTepUCTUKAa XHUMHUYECKHX DJJEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX

nosiokeHuss B llepuomuueckon cucreme xumuyeckux syemMeHToB J[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHne weTamioB. Merauinueckass CBsI3b M MeETaUIMYecKast
KPUCTAJLUTNYECKAs PEIIETKA. DIEKTPOXUMHUUECKUN Pl HApsKEHUN MeTaimioB. dusnueckue
U XUMHYECKHe cBoicTBa MeTaiioB. OOmue crnocoObl moixydeHusi meramioB. [lonsTtue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3allIUThI UX OT KOoppo3uu. CiuiaBsl (CTalb, YyTyH,
JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamIbl: NOJNOXKEHUE B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MeHneneeBa; CTpOCHUE UX aTOMOB; HaXOXKJICHUE B MPUpoJie. PU3NUECKUE U XUMUYECKUE
CBOlCcTBa (Ha mNpuMepe HaTpusa W Kaimusa). OKcuAbl W THUIPOKCHIBI HATPUS M Kajusl.
[IprumeHeHne MET0YHbIX METAJUIOB U UX COCTUHEHUM.

[[{eoyHO3eMENBbHBIE METAJUIBI MAarHud M KajdblLMi: mnoJiokeHue B Ilepmogmueckon
cucteMe XxumMuueckux 3yeMeHToB Jl. M. MenaeneeBa; CTpOCHUE UX aTOMOB; HAXO0XKJICHUE B
npupone. Pu3nyeckMe W XUMHUYECKME CBOWCTBA MArHMs MW Kaublusa. BaxnHenmme
coeMHEHUs] Kanblus (OKCUI, THUAPOKCUM, coyin). KECTKOCTH BOABI M CHOCOOBI €&
YCTpPaHECHUS.

Amomunnii: nonoxkenne B Ilepuonnueckoil cucreme Xxumuyeckux snemeHToB [ U.
MenpeneeBa; CTpOEHHE aToMa; HaxOXAeHUE B mpupoae. DPU3MYECKHE U XHUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUAA U THUIPOKCH/IA aJTFOMUHUSI.

Kenezo: mnonoxenne B Ilepuogmueckoit cucreme xumuueckux osnemMeHtoB [l U.
MenpeneeBa; CTpOEHHE aToMa; HaxOoXAeHUE B npupoae. DPU3MYECKHE U XHUMHUYECKHUE
cBoiicTBa kene3a. Oxcunbl, rugapokcuasl u comu xenesa(ll) m skemeza(lll), ux cocras,
CBOMCTBA U MOJYYEHHUE.

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIGHHE C oOpasllaMd METAIOB U CIUIABOB, HX
(bU3NYECKUMHU CBOWCTBAMHU;, W3Yy4YCHUE PE3YyJIbTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEHM B3aMMOJCHCTBHS OKCHJA KaJblUs U
HaTpus C BOJAOW (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPUANIOB); HMCCIIEIOBAHUE CBOMCTB
KECTKOM BOJBI; TIpollecCa TOPEHMs Kejle3a B KHUCIOpojae (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); TMPU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX pPEaKIMil Ha HMOHBI (MarHwus,
KaJIbIIUs, altoMUHMS, [IuHKa, Keneza(ll) u xenesza(lll), meau(Il)); nabmoaeHue u onucaHue
MPOIIECCOB OKpAalllMBaHUs TIJJAMEHHM HWOHAMM HATpHUs, Kajdusg M Kajblusi (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB); HCCIEIOBaHWE aM(OTEpHBIX CBONCTB THAPOKCHIA
QTIOMUHUS M THUIPOKCHJA LMHKA; PEIICHUE OSKCIEPUMEHTAIBHBIX 3a/Jad II0 TEME
«BaxHeiire METaIbl U UX COCTUHEHUS.



XuMHA 4 OKPYKAKWIIas cpeaa

HoBeie marepuansl n TexHosmoruu. BemiectBa u marepuasibl B MOBCEIHEBHOW KU3HU
4yeoBeKa. XUMHUS U 310pOBbE. be3omacHoe ncnoib30BaHue BEIIECTB U XUMUYECKUX PEaKIUid
B ObITy. [lepBast moMOIIL TTPH XUMHUUECKUX 0KOTax U oTpaBiieHUsIX. OCHOBBI AKOJOTHUECKOM
rPaMOTHOCTH. XHWMHUYECKOE 3arps3HEHUE OKpYKawouled cpeanl (mpelesibHas AOMyCcTUMast
koHieHTparus BemectB — [1JIK). Posibs XxumMuu B pereHnn SKOJIOTHIeCKUX MTPoOIIeM.

[TpupoaHbIE UCTOYHHUKHU YTIEBOJOPOIOB (YTrojb, MPUPOJHBINA Ta3, HEPTH), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIITUICHHOCTH.

XUMHYECKHI 3KCIIEPUMEHT: U3ydeHne 00pas3oB MaTepuaioB (CTEKIIO, CIIJIaBBl METAIJIOB,
MOJIMMEPHBIC MaTEePHAIIbI).

Me:xknpeameTHbie CBSI3H

Peanusanus MeXNpeaAMETHBIX CBsI3€d NPU U3YYEHUM XMMUHU B 9 KIIacCE€ OCYILECTBISETCS
yepe3 HCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk W TIOHATHUH,
SBJIAIOIINXCS CHCTEMHBIMU TSI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, KJIacCHU(PUKALHMS, MEPUOAUYHOCTh, HAOIIOJECHHE, 3KCIEPUMEHT, MOJECIUPOBAHHUE,
U3MEpEHHE, MOJIENb, ABJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHs, MATEPUAJIBL.

®duznka: Marepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, BJIEKTPUUYECKUU 3aps]l, MPOBOAHHUKH, MOJYNPOBOIHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAIUIMYECKAash PEMIETKA, CIUIaBbl, (PU3NYECKHUE BEIMYMHBI,
€AMHMIIBI U3MEPEHMSI, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3b1, COHIIE.

buonorusi: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MuHEpanbl, TOPHbIE MOPOIBI, MOJIE3HBIE
VICKOITa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHU
YYEBHOT O IPEIMETA «XUMUS» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30BAHUA

W3ydyeHne XUMHUH B OCHOBHOM IIKOJ€ HAMpaBICHO Ha JOCTHKEHHE OO0YyYarOIIUMHCS
JUYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIN4YHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO 001Iero o0Opa3oBaHUs
JOCTUTAlOTCSl B XOJe OOyYeHHMs] XMMHUM B €IMHCTBE YYEOHOW W BOCHUTATEIbHOU
nearenbHocTH  OpraHu3anMd B COOTBETCTBUM C  TPAJULUHUOHHBIMA  POCCUHUCKUMU
COIIMOKYJBTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MHPUHSTHIMA B OOILECTBE
npaBuWjIaMd W HOpPMamMu TOBEJEHUST U CIOCOOCTBYIOT MpoIeccaM CaMOIIO3HaHMS,
CaMOPAa3BUTHUSA U COITUATHM3AIUN 00YHArOIITUXCSI.

JInyHOCTHBIE pE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTHU:
Iampuomuueckozo éocnumanus
1) UEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HaCJEeuI0, TOHUMaHUS 3HAYCHUS XUMHUYECKOW HAyKH B KU3HU COBPEMEHHOTO
00111eCTBa, CIIOCOOHOCTH BIIAJIETh IOCTOBEPHOM UH(pOpMAaIuEl O NMEePEIOBbIX JOCTHXKCHUSIX U
OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;
I'pasicoanckozo eocnumanus
2) TNPEICTaBICHHUS O COIMAJIBHBIX HOPMax M IMpaBUiaX MEKIWYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, y4eOHO-
UCCIECNOBATEIbCKOW, TBOPYECKOM M APYIMX BHIAX JEATEIbHOCTH; TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOM NEATENbHOCTH TMPHU BBIMOJHEHUU YYCOHBIX, MO3HABATEIIbHBIX
3a/1a4, BBIMOJHEHUU XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX TPOEKTOB,
CTpEeMJIEHHUS K B3aUMONOHMMAHWIO U B3aWMOIIOMOIIM B TMpolecce OTOH ydeOHOM
JEATEeIIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;
Ilennocmu nayunozo no3nanus
3)  MHPOBO33PECHUYECKHX TMPEACTABICHUNA O BEIIECTBE H XHUMHUYECKOM  pEakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOLIMX OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAyYHOM KApTUHBI MHUpA; TMPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOJHOW Cpenoil, O
pPOJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTE;
4)  TO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX HAa MOJYYEHHUE HOBBIX 3HAHWU IO XHUMHH,
HEO0OXOMUMBIX JIJIs1 OOBSICHEHHS HAOJI01aeMbIX MPOIIECCOB U SIBJICHHUIA;
5)  TI03HABATENbHOU, MH(POPMAITMOHHON U YUTATEITHCKOW KYJIBTYPHI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHON PabOThI ¢ YYEOHBIMU TEKCTAMH, CIIPABOYHOU JTUTEPATYPOM, JOCTYITHBIMU
TEXHUUYECKUMU CPEJICTBAMU WH(DOPMAIIMOHHBIX TEXHOJIOTHH;
6) HHTepeca K 00YYEeHUIO U TTO3HAHUIO, JIIOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMOOOpa30BaHMIO, TPOCKTHOW U MCCICAOBATEIBLCKON JIEATEIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH U YPOBHSI O0Oy4EeHUS B JlaJIbHEHUIIIEM;
Dopmuposanusn Kyapmypvl 300P06bs
7)  OCO3HAHMS IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KW3HHW, OCO3HAHUS TOCICIACTBUNA W HEMPUATHS BPEIHBIX



MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOICHUS
npaBuil 0€30MaCHOCTH MpU OOpalIeHUH C XMMUYECKMMHU BEIECTBAMH B OBITY M pealbHOU
KU3HH,

Tpyooeozo éocnumanus

8) HWHTepeca K MPaKTHUYECKOMY H3y4YeHHIO Tmpodeccuii W TpyAa pa3IdyHOrO poja,
yBaXEHUE K TPYILy M pe3ysibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHKCIIE HAa OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAHWK 10 XWMHHW, OCO3HAHHOTO BBIOOpA WHIWBHIYyTBHOU
TPACKTOPHH MPOJAOHKCHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K
XUMUH, OOINECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH; yCHemHoW mpodecCuoHaATbHON
NEATETPHOCTH ¥ Pa3BUTHS HEOOXOAMMBIX YMEHHUN;, TOTOBHOCTH aJalTHPOBAThCS B
npodeccuoHaNbHOM Ccpene;

IKonozuuecKko20 60CnRUmMaHus

9)  IKOJIOTHYECKHU IIE€JIECOO0Pa3HOTO OTHOIICHUS K TPHUPOAEC KaK HCTOYHUKY JKM3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUS [IEHHOCTH 3I0POBOTO U 0€30IMacHOro odpasza
KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3HUYECKOMY M ICUXUYECKOMY
3JI0POBBIO, OCO3HAHMS IIEHHOCTU COOJIIOJIEHUS MpaBUiI 0€30MacCHOTr0 MOBEJACHUS IpU padboTe
C BEIIECTBAMU, a TAKXKE B CUTYAIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U YKU3HU JIOJICH;

10)  CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJyYyaeMble MPU U3YYCHUH XUMUH, JJIS PEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEeIOii, TTOBBIICHUSI YPOBHS DKOJIOTHUECKON
KyJbTYPhI, OCO3HAHHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIeM M TyTel Hx
pEIIeHUs TOCPEICTBOM METOJIOB XUMUH;

11)  9KOJIOTMYECKOTO MBINIJICHUS, YMEHUS PYKOBOJCTBOBATHCS WM B ITO3HABATCIIBHOM,
KOMMYHHKATUBHOW U COIMAJIBHOMN TTPAKTHKE.

MeTanpeaMeTHble pe3yJbTaThI

MertanpenMeTHbie pe3yJibTaThl OCBOEHHS OOpa30BaTEIbLHONM MPOrpaMMbl O XUMHUU
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JICHCTBUSMH, B TOM YUCIIE:
ba3zoevimu nozuueckumu oelicmeuamu
1) YMEHHEM HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUHM 3HAHUM:
pacKphIBaTh CMBICI XUMHYECKHX TOHSATHM (BBIACHATh HMX XapaKTEepPHbIC MPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JPYTMMH TIOHSATHSMH), HCIIOJb30BaTh TOHATHS IS
O0OBSICHEHHUS OTJICIbHBIX (DAKTOB U SIBJICHUN; BBIOMpPATh OCHOBAHMS W KPUTEPUH IS
KJIacCU(UKAIIMA XUMUYECKUX BEIIECTB U XMMUUYECKUX PEaKIMi; YCTaHABINBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMU H3YyYEHHS; CTPOUTH JIOTUUECKUE PaCCyKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIE, TIO AaHAJIOTUH); JeaTh BEIBOJILI U 3aKJIFOUCHUS,
2) yMEHHMEM TpUMEHATh B TMpolecce TMO3HAaHUA  TOHATUS  (MPEIMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHMUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHUMHH MOJICJIbHBIC TMPEJACTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ d3JIEMEHTa), XuMuueckas ¢opmysia U ypaBHECHUE XUMHUUYECKOU

pCakinn — IIpU PCHICHUU yLIe6HO'l'I03HaBaTeJ'H>HBIX 3agad, C y‘-IéTOM OTHX MOACJIbHBIX
HpeI[CTaBJ'IeHI/Iﬁ BbIABJITE W XAPAKTCPU30BATH CYIICCTBCHHBIC IIPHU3HAKHW HW3YHYACMbIX
OOBEKTOB — XHMHYECKHUX BCIICCTB M XHUMHYCCKHX peaKHHﬁ; BBIABJIIATD 06HII/IC

3aKOHOMEPHOCTH, IIPUYNHHO-CIIEACTBEHHBIE CBSI3U U POTUBOPEUYMS B U3y4aeMBIX IpoLeccax
U SABJIECHUAX; IIpe/ulararb KpPUTEpUU Ui BBIABICHUS OTHUX 3aKOHOMEPHOCTEH U
IPOTUBOPEUHIL; CAMOCTOATEIBHO BBIOUpATh cOCO0 pelieHus: yueOHoM 3a1aun (CpaBHUBATD
HECKOJIbKO BapUaHTOB pEIIECHUs, BbIOMpaTh Haubojee MNOAXOAAIMA ¢ yué€ToMm
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB);



ba3zoevimu uccneoosamenvckumu oeiucmeuamu
3) YMEHHEM HCMOJIb30BaTh MOCTABJIECHHbBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a

TaKK€ B KaueCTBE OCHOBBI i (DOPMHUPOBAHMSI TUIOTE3bl IO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

4)  TpUOOpETEHHUE OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEJACHUIO YUEHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOIIOAATh 3a XOJ0M IPOIECCa, CAMOCTOATENBLHO IPOTHO3UPOBATh
ero pe3yabTaT, (OopMyIUpOBaTh O0OOOIIEHHS U BBIBOABI MO pPE3yJabTaTaM MPOBEAEHHOTO
OMbITa, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIEIAHHOMN padoTe;

Pabomoii c ungpopmayueii

5) YMEHHEM BBIOMpATh, aHATM3UPOBATH U MHTEPIPETUPOBATh MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (hOPM MpE/ICTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBbIE MocoOus, pecypchl HHTepHeTa);
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

6) YMEHUEM MPUMEHITh pa3JIMYHbIE METOAbl M 3alpochl NpH IOUCKE U OTOOpe
UH(OpPMAIMU U COOTBETCTBYIOIIMX IAHHBIX, HEOOXOAUMBIX NJIsi BBINOJIHEHUS Y4EOHBIX U
NO3HABATEJIbHBIX 33Jad  ONpPENENEHHOIO THUIA; MPUOOpPETEHHWE OmbliTa B  00JACTH
UCIIOJIb30BaHUSI MH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJCHHE KYJIbTYpPOU
AKTUBHOTO MCIIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CHUCTEM; CAMOCTOSITEIBHO BBIOMPATH
ONTUMAJIbHYIO (POpPMYy IPEACTABICHHUS MHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMbIe 3a1aun
HECJIOKHBIMU CXEMaMHU, TMarpaMMamu, IpyruMu popMaMu rpa@uky 1 uX KOMOMHALMSIMU;

7)  YMEHHMEM HCIOJIb30BaTh U AHAJIM3UPOBATH B Mpoliecce YUYEOHOW M MCCIEI0BATEIbCKON
NESATENIbBHOCTH MH(OpPMAalLlMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEJIBCKOIO XO34HCTBAa H
TPaHCIIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOIHOM CpEbI;

Yuueepcanvnvimu kommynukamuenvimu oeiicmeuamu

8) YMEHHEM 3aJlaBaTh BOMPOCHI (B XOJI¢ Juajora W/WiIM JIUCKYCCHM) IO CYIIECTBY
oOcyxaeMoil TeMbl, (OPMYJIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MPETIOKEHHON 3a]1a4u;

9) OpHOOpEeTeHHe OmbiTa MPE3EHTAUU PE3yJbTAaTOB  BBIIOJIHEHHUS XUMHUYECKOTO
JKCIepuMeHTa (J1TabopaTOPHOrO OIbITa, JJA0OpaTOPHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB
BEULIECTB, YU€OHOTO NMPOEKTA);

10)  3aMHTEPECOBAHHOCTb B COBMECTHOW CO CBEPCTHMKAaMU IO3HABaTEIbHOM U
UCCJIEI0BATENBCKON JAEATEIBHOCTH MPU PELICHUH BO3HUKAIOLIMX MPOOJeM Ha OCHOBE yuéTa
OOILMX MHTEPECOB U COTJacoBaHUs MO3ULMKA (00CYXIeHHsl, OOMEH MHEHHUSMH, «MO3TOBbIE
HITYPMbD», KOOpPIAMHAIMS COBMECTHBIX JCHCTBUM, ONpeaesieHne KPUTEPHUEB IO OLICHKE
Ka4yecTBa BBIIIOJIHEHHOU paboThI U 1Ip.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

11)  YMEHHEM CaMOCTOATEJIBHO  ONpPENENATh LENu  JEATEeIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M TPH HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NesATEeILHOCTh, BbIOMpaTh Hanbosnee d(PPEKTUBHBIE CMOCOOBI peIIeHUs YYEOHBIX U
MO3HABATEJNIbHBIX 33/a4, CAMOCTOSITEIbBHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEIJIOKECHHBIN
QITOPUTM ACHCTBUM TMPHU BBIMOJHEHUU 3aJaHUM ¢ Y4ETOM TOJyYEHHS] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEaKIUSAX; OLIEHUBATh COOTBETCTBHE MOJYyYEHHOIO
pe3yJibTaTa 3asBJICHHOU LIEJIH;

12)  YMEHHMEM MCIOJIb30BaTh M AHAJIU3UPOBAThb KOHTEKCTHI, NpEIJaraéMble B YCIOBUHU



3aJIaHAN.

IIpeamMeTHBIE pe3yabTaThl
[IpenmeTHble  pe3yabTaThl MPEACTABICHBI IO rojamM OOy4YeHUS M OTpPa)KaroT
c(OpPMUPOBAHHOCTH Y O0yUaIOLIUXCS CIAEAYIOIMNX YMEHUM:

8 KVIACC

1)  packpvl@amv CMbIC1 OCHOBHBIX XMMHUUYECKHX MOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKUI
AJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOTHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas W MOJEKYJspHas macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi JOJisl XUMHUYECKOT0 3JIEMEHTa B COSAUHEHUM, MOJIIPHBIN
00BbEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb, AIEKTPOOTPHUIATEIILHOCTh, CTETICHh OKHUCIICHUS,
XUMHUYECKasi peakius, KiIacCu(pUKAIUs peakluidl: peakiuu COCAUHECHHS, pPEaKIuu
Pa3NOKEHUs], PEaKIMKU 3aMEIIeHUs], Peaklud OOMEHa, 3K30- U SHJIOTEPMHUECKHE PEaKIINH;
TEII0BOM 3P (DEeKT peakiuu; SApo aToma, SJIEKTPOHHBIA CIIOW aToma, aTOMHas OpOUTallb,
paguyc atroma, XMMUYECKasi CBsA3b, MOJISIpHAs W HEMOJISIpHAs KOBAJEHTHAasl CBS3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Jis BEIIECTBA (MPOLIEHTHAS! KOHIICHTPALIHsI)
B PacTBOpE;

2)  WLmOCmMpuposams B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX TMOHATHA (cM. 1. 1) u
MPUMEHSTH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

3)  ucnonvb3oeamv XUMUYECKYI0 CHMBOJIMKY JMJIA COCTaBJIE€HHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4)  onpedensimb BAJECHTHOCTb AaTOMOB D2JIEMEHTOB B OWHAPHBIX COCAWHEHUSIX; CTENEHb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCAMHEHUSX; TPUHAUICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy COeTMHEHM 1o (hopMyiaM; BU XUMUYECKON CBSI3U (KOBaJICHTHAs U
VMOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

5)  packpvieams cmvica Ilepuonnueckoro 3akona [[. M. MenaeneeBa: n€MOHCTPpUPOBATH
MOHUMAHUE TIEPUOAUMYECKON 3aBUCUMOCTH CBOMCTB XHUMHUUYECKHUX OJJIEMEHTOB OT HUX
nosioxkenus B [lepuoanueckoit cucteme; 3aKOHOB COXPaHEHUsI MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, AaTOMHO-MOJICKYJSIPHOTO  YYE€HHUs, 3aKkoHa  ABOrajpo; onuceleams U
xapaxmepu3zoeams Tabmuunyo Gopmy I[lepruoanueckoil CUCTEMbI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATHS «rjiaBHas mnoarpynmna (A-rpymma)» u «mobounas mnoxarpymma (b-
IpyIna)», Majble U OOJbIIME MEPUOMBI, COOmMHOCUMb O003HAUYCHHS, KOTOPhIE UMEIOTCS B
tabmuie «llepuogmyeckas cucrtemMa xuMmuueckux osiemeHtoB [[. WM. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUUYECKUX DJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

6) Kaaccupuyuposams XUMUYECKUE DJIEMEHTHI; HEOPTAHMUYECKHUE BEIIECTBA;, XUMUYCCKUE
peakiuu (10 YKUCTY U COCTaBY YYaCTBYIOIIUX B PEAKITUH BEIIECTB, MO TEIJI0BOMY D (DEKTY);
7)  Xapakmepuzoeambs (onucviéams) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIACCOB, MOATBEP XK Aast OMUCaHue MpuMepaMu MOJIEKYJISIPHBIX ypaBHEHUIM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

8)  MPOCHO3UPOBAMb CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT UX Kauy€CTBEHHOTO COCTaBa;
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUNA B Pa3JIUYHBIX YCIOBUSX;



9  8wblYUCAMb OTHOCUTEIBbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JeMEeHTa Mo (opMylie COEIMHEHHUS; MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIIny;

10)  npumeHsAmMbs OCHOBHBIE OINEPAIlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, O0000IIeHNE, CUCTEMATU3AIMIO, KIACCU(PUKALIUIO, BBISIBICHUE TNPUUYUHHO-
CIIEICTBEHHBIX CBSA3€Hd — I M3y4YEHUS CBOWCTB BEIIECTB M XUMUYECKHX PEaKLUi;
€CTECTBCHHO-HAYYHbIE METOJbl MO3HaHUsA — HAOIIOJCHHE, U3MEpPEHUE, MOJEIHPOBaHHE,
AKCHEPUMEHT (PEeabHbIN U MBICIICHHBIN);

11)  credosams TPaBUIAM TIOJb30BAaHUS XMMHUYECKOW TOCyAOH U 1a00paTOpHBIM
o0opy/noBaHMEM, a TaKKe NpaBHJIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIUSAMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKUX OIMBITOB MO MOJYYCHUIO U
CcOOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
ONPENECTEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEUIECCTBA; IUIAHUPOBATH U MNPOBOAUTH
XMMHYECKHE 3KCIIEPUMEHTHI M0 PACO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOIIBIO
UH/IMKATOPOB (J1akMyc, peHon(Tanen, METHIOPAaHK U Jp.).

9 KJIACC

1)  packpvieamb CMbICA OCHOBHBIX XMMHWYECKUX MOHATUM: XUMHUYECKUHN DJIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTUOH, AaHHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUUYECKasl peakUus, XUMHYECKasl CBS3b,
TEIsIoBOM  A(QexT peakuud, MOJib, MOJSAPHBIA O00BEM, PACTBOpP; DIEKTPOJIUTHI,
HEDAJIEKTPOJUTHI,  DJEKTPOJIUTAYECKAs]  JUCCOLMAIIMS, PpPEaKIMu HOHHOro  oOMEHa,
KaTanu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U  HEOOpaTUMbIE PEaKIIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHUE, AJUIOTPONUs, aM(POTEpHOCTb, XUMHUYECKasl CBs3b (KOBaJCHTHAs, MOHHAS,
MeTaJTMYecKas), KpUCTa/UIMYecKas pemeTka, KOppo3us METaUIOB, CILUIaBbl, CKOPOCTh
XUMHUUYECKOU peakiuu, npeaeasrHo aomycrumas konueHtpamus (ITJK) BemecTsa;

2)  ULIOCMpUpO8amv B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX TMOHSATUH (cM. m. 1) u
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

3)  uUcnonvb3o8amv XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBi€HHS (POpMyN BEHIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

4)  ompedensimb BAJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa; IMPUHAMICKHOCTh BEIIECTB K OINPEICIEHHOMY KJaccCy
COCMHEHMM Mo PopMyiaM; BUJ XUMUYECKON CBA3M (KOBaJCHTHAs, MOHHAS, METAILTUYECKAS )
B HEOPTAaHUYECKUX COCAUHEHUSX; 3apsijl UOHA TI0 XUMUYECKON (opMyIie; XapakTep Cpeibl B
BOJIHBIX PAacTBOPAX HEOPTraHUYECKUX COCAUHECHUM, THUIl KPUCTAIUIMYECKOM PEIETKU
KOHKPETHOT'O BEIIECTBA;

5)  packpwvieams cmuica Ilepuonnueckoro 3akona [l . MenaeneeBa U 1EMOHCTPUPOBATH
€ro TNOHMMAaHHUE: Oonuchleamsv U Xxapakmepuzosams Tadbmuunyto ¢opmy Ilepuoanueckoi
CHUCTEMbI XUMHUYECKHUX DJIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHAs nmoAarpymnmna (A-rpymnmna)y» u
«mobounas mnoarpynmna (b-rpynma)», waible uU  OOJBIIME MEPUOIBI; COOMHOCUMb
0003HaUYeHHUs, KOTOpPbIE HUMEIOTCA B  TMEPUOJAMYECKON  Tabnuie, C  YUCIOBBIMHU
XapaKTepUCTHUKAMH CTPOCHUS aTOMOB XUMHUUYECKHUX JJIEMEHTOB (COCTaB M 3apsia siapa, oliiee
YHCIIO AJIEKTPOHOB M paclpeiesieHue HX IO JJIEKTPOHHBIM CJIOSIM); 00bACHAmMb 00IIne
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB M MX COCAVMHEHHM B MpEIEIaX MAJIbIX
MIEPUOJIOB U TJIABHBIX NOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;



6) Kraccuguyuposamv XUMUYECKHUE DJIEMEHThI; HEOPTaHUYECKUE BEILLECTBA; XUMUUECKUE
peakuuu (110 YKCIy U COCTaBYy yYacTBYIOIIMX B PEaKLMU BEILECTB, 110 TEIIOBOMY 3P (EKTY,
10 U3MEHEHHUIO CTENEHEHN OKUCIECHUSI XUMUYECKUX JIEMEHTOB);

7)  Xapakmepuzosamsv (onucvléams) OOIME W CHEMUUUECKHEe XHUMHUYECKHE CBOMCTBA
IOPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXkAAas ONMCAHME NPUMEpPAMU MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

8) cocmasenams YPAaBHEHUS JIEKTPOJIUTHUYECKONW AMCCOLUALMU KHCIIOT, HIEJI0YEH U COJIEH;
MOJIHBIE U COKpAIIEHHBIE YpaBHEHHS pPEaKIMii HMOHHOTO OOMEHa; YpaBHEHHS pPEaKIIHid,
MOJITBEPKJAIONINX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMHU Pa3IUYHbBIX
KJIACCOB;

9  packpvléamv CYUIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOT'O OajlaHCa ATUX PEaKIIMii;

10)  MpocHO3Upoéams CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOEHUS; BO3MOKHOCTH
IPOTEKAaHUSI XUMUYECKUX MPEBPALLEHUN B pa3IMYHbBIX YCIOBUSX;

11)  8bIYUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB; MaCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTa MO (OopMyJie COEIMHEHHS; MAacCOBYIO [OJII0 BEIIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

12)  credosamy TpPaBUJAM TOJb30BAaHUS XMMHMUYECKOM TOCyloH U J1abopaTOpHBIM
o0Opy/lOBaHMEM, a TaKKe INpaBHIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMHU TIO BBITIOJHEHUIO JaOOPAaTOPHBIX XMMHUYECKHX OIBITOB IO TMOJIYYCHHIO H
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKHUCIIOTO ra3a);

13)  npo8oOumMdb PEaKUUH, MOATBEPKIAIOIINE KAUECTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOPUI- OPOMHII-, HOAU]I-, KapOoHAaT-, pocdar-, cunukar-,
cynbhar-, THAPOKCHA-WOHBI, KATHOHBI AMMOHHMS W HMOHBI HW3YYEHHBIX METAJJIOB,
PUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB;

14)  npumeHsAmMb OCHOBHBIEC OINEPALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATU3alIlNIO, BBISIBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUISL U3y4YEHUS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKLUi; €CTECTBEHHO-HAyUHbIE METOMbI
NO3HaHUsI — HaONI0/IEHHe, W3MEpPEHHUE, MOJICIMPOBAHUE, 3KCIEPUMEHT (peajbHbId WU
MBICJICHHBIN).






