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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoit denepanmu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLeNsaX, oOwed crparernu oOydeHus,
BOCIIUTaHUsSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAET PACIIPEAEIECHUE €ro Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, ONpeaeseT BOSMOXKHOCTH peaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YypOBHE Lened M3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEJIbHOM
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUH 0 MaTepUabHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (popMUpyeMble XUMUEH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHM 00eCleunBaroTCs creuu(uKoil coiepikaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKIAIbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHILMITY NOCIEIOBATEIBLHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOMN JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHIO pEIIeHUH, CMOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢GopmupoBanue o01IeH PYHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXCcs TYMAaHUCTUYECKUX OTHOIICHH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBAIIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 4nciio 9acoB, OTBEACHHBIX Il M3YYEHHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JI€MEHTbl. CHUMBOJIBI XMMHMYECKHX JJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnnuectBo BemectBa. Monb. MoisipHas macca. B3aMMOCBA3b KOJIMYECTBA, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacyérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

Oduznyeckue M XMMHUYECKUE SIBJICHMS. XUMUYECKass peakuus U e€ INpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpamieHus ¢ 1a0opaTOpHbIM 00OpPYIOBAHHUEM, HW3YYEHUE W ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAHUE MEIHOHN MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOM) SIBJICHUH, HAaOIII0JeHHE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMOJeicTBUE xene3a ¢ pacTBopoMm coiau Mmeau (), usyuenme cnocoboB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MaccChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3nueckue 1 XuMHUYECKUe CBOWCTBA (PEaKLUU TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTpornHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AYXd, YCHIIECHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
¢du3nUeckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI MorydeHust. KucaoTel U comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYECKUE CcBOWCTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpasyroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HeconeoOpa3ytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaAKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOeHIHE 00PAa3I0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBl C METAJUIaMU (HATpUEeM U KajblieM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaUIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanuyeckass cucrema xumu4deckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHBIC U HIEIOYHO3EMETbHbBIE METAJLIbI, TaJOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunoanueckoro 3akoHa u [lepuoguyueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WIIHOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAYYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUYECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUs U UX COECOUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XuMUUeckoi peakiuu. [TonsTHe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHMHN U COJIEW B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W aiaMmasa), CIOKHBIX BEIIECTB (XJOpUIa HaTpHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCIIOT, IIEeJo4Yell W cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (FOPEHHE, peaKLUuu pa3jokKEeHHs, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (pU3MYECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPOJa Ha OPraHU3M uesoBeka. Baxuelue Xmopusl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBbIE MOAU(UKALIMN KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmupe Kak MpeACcTaBUTENS Kiacca KHUCIOT M coenuduueckue). XHUMHUYECKHE peakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XUMHUeckne cBoiictBa. KpyroBopot azora B mpupose. AMMUaK, ero GuU3n4ecKue U XMMHUECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHME CBOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kjacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4YeHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJIEH, AalETUJIEH, 3TAaHOJ, IJIMLEPHH, YKCycHas kuciora). I[IpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yriaeBoJax — W MX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH KkuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIICHHOCTH. Baxuelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHOM KUCIOTHI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOJI0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
HoJy4eHue, coOupaHue, pacrno3HaBaHWE M M3yuyeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUANIOB), M3YYE€HHE MOJENEeH KpUCTAJUIMYECKHX DPEHIETOK ajaMmasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJyKLHUei
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crocoObl MONMy4YeHHs] MeTaIOB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: nookeHue B [lepuoanueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[[lenoyHo3emenbHbIE METAUIbl MarHuii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuoandeckod cucrteMe Xumuuyeckux osiementoB JI. .
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE ¢ 00pa3laMd METa/UIOB M CIUIaBOB, HMX (DU3WYECKUMH CBOMCTBaMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHUS IKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHHE W OMMCAHKUE TPOILIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpYyKauias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeaAMETHBIX CBS3€M NMPU M3YYEHHH XUMHH B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIacCUpUKALIUS, MIEPUOANYHOCTD, HaOIIoACHUE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHUBHOCTh, MOJICKYJ1a, DJICKTPUYCCKUHA 3apsiji, IMPOBOJIHUKH, IOJYIIPOBOJHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY ¥ HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATEIBHOCTH MPYU BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TOCTYNKHA CBOMX TOBApPHUIIEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM U COCTABIIAIOLIUE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeon, O posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HalpaBICHHbIE Ha TIOJyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



mpaBul 0€30MaCHOCTH TMPU OOpaIIeHHH ¢ XWMHUYECKHMMH BEIIeCTBAMH B OBITYy M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMCHCHHS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY H IICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU HIOHCﬁ;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, MOJy4aeMble TPU W3YYCHUH XHUMHUH, JUISI PEHICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pPEIICHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOACTBOBATHCA UM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/Ifl
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
IpoIiecc, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBIINIJICHUA TIIPU OCBOCHUH 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATH OCHOBAaHUS M KPUTEpUU s KiaccUPHUKALUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMEHHME MPHUMEHSTHh B Ipoliecce MO3HaHMs MOHATUS (MpPEeAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMH M MPOBEACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIAaHHON padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl VHTepHETa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
MH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladyl HECJIOKHBIMU CXEMaMH, JuarpaMMaMmi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe NPUPOIHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATH MOJyUYE€HHbIE PE3YJIbTAaThl T03HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JejJaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI yueOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JEUCTBUMN, ONpe/IeTIeHNe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eHCTBHUA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LU ACSITEIbHOCTH, IIJIAHUPOBAaTh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTb, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUIX, OLIEHUBATh COOTBETCTBUE MOJIYUEHHOTO pe3yibTaTa 3asBICHHOM 11enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOW paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



0o0y4alomUMKCsS HaydHble 3HAHMs, YMEHHMA M CHOCOOBbI JAEHCTBHM, BHUIBI AEATENBHOCTH IO
NOJYYCHUIO HOBOTO 3HAHUS, €ro WHTEepHpeTalud, NpeoOpa3oBaHUIO M INPHUMEHEHUIO B
Pa3INYHBIX y4eOHBIX U HOBBIX CUTYaIHsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUECKas peaKius, Kiaccuuxamnus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, paJuyc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX MIPEBPALICHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUUYECKOM pEaKIINH;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHUS  —  HAONIOJEHWEe,  HM3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoadTaIenH, METHIOPAHXK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSITHH: XMMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, JJIEKTPOJUTHYECKAs] JUCCOLMALMS, PpEaKlUUd HOHHOrO OOMeHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBSI3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSTHUS MTPU ONKMCAHUM BEIIECTB U X MPEBPAICHUMN;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OIpPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas moarpynma (b-rpymma)», Mameie u OOJBIIHE TIEPUOJIBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, oolee YUCIIo AIEKTPOHOB U paclpeiesieHue UX MO AIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPAK/Ias ONUCAHNE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXKAY BEIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKaHUsI XMMUUECKUX MPEBPAIECHUI B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuia [OJb30BAHUS XHMHUYECKOM MOCyIo u  J1abopaTOpHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONIINE B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
K
Ne HanMeHoBaHMe pa3jeioB U TeM OﬂnquTB(;:awB I DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n nporpaMMbl Bceero H;};T[?;)g::r-m q;?:::ll;a SorEl 00pa3oBaTe/IbHbIE pecypehbl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE MOHATHUS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHHUS U MPAKTHYCCKOU 5 2 https://m.edsoo.ru/YNVJX660G
IEeITEILHOCTH YeJIOBEKA
1.2 Bemecrsa u xumirdeckue 15 1 https://m.edso0.ru/ONNXR1VFOQ
peakuuu
Uroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosayx. Kucnopon. Tonstue 06 6 https://m.eds00.ru/DSBORTY30
OKCHOax
2.2 Bonopon. Howsue o kucnotax u 8 1 https://m.eds00.ru/5D61JZ6PS
COIAIX
23 Bona. Pactsoper. Tonarue 06 5 1 1 https://m.eds00.ru/M1315KJBM
OCHOBAHUAX
24 OCHOBHbIE KIaCCH! ) 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPTaHWYECKUX COCTUHEHHI
Hroro no paszneny 30

Paspnen 3. [lepunoanueckuii 3axkoH u Ilepuoguyeckas
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIHHA

cucrema xummuuyeckux 3jaemMenToB /I. 1. MenaeneeBa. CTpoeHue aToMoB.

[Iepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 7 https://m.edsoo0.ru/TCBJBVWFZ
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa. CTpoeHue aToma

3.2 XHMMUHCCKas CBA3D. 8 2 https://m.edsoo.ru/[F6AOA8SDPF

OKHUCIIUTEBHO-



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF

‘ BOCCTAaHOBUTCIIBHBIC PCAKIITNHN

HWroro 1o pasueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuectBo yacoB
Ne 1/ HaumeHnoBaHue pa3aesioB U TeM K 0 JuiekTpoHHbIE (UG POBbIE)
B NMPOrpamMMbl Bcero OHTPO.ILHEBIE PaKTHiecKue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA
1.1 [osropenue u yrayonenue suanmii 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3zesioB Kypca 8 kiacca
19 OCHOBHUBIG 3aKOHOMEPHOCTH XUMUYECKUX 4 https://m.edsoo.r/AENALWGTU
peakiuit
1.3 ITEKTPOIUTHIECKAA UCCOUUAIA, 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMUYECKHE peakliii B PaCTBOPAx
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
2.1 ObL1as XapakTepHCTHKA XHMHECKIX 4 1 https://m.eds00.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 sanemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 https://m.eds00.ru/VVOXDOUX2S
WX COCMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH U UX COSMHECHUS
Hroro no pazgeny 25
Pa3nen 3. MeTasuibl M UX COeIMHEHUS
3.1 OO01me CBOMCTBAa METAJUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueinme MeTayuisl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

Uroro no pazaeny

Pa3znea 4. Xumusi 4 OKpyskaomas cpeaa

20

BemecrBa u MaT€pHralibl B JKU3HU
YCJIO0BCKa

4.1

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FY5RY75R9



https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Ne Tema ypoxa KOH“quTB;:::)B I HMara DJIeKTpOHHbIe HH(ppoBbIE
n/n Bcero POJIEHBIC PaKTHHecKue H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer xumun. Posb xumuu B
1 JKU3HM YejioBeka. Tema u 1 https://m.edso00.ru/L62DS2CZR
BEIIECTBA
2 HostrHe 0 MCTOZAX TOSHAHMS B 1 https://m.eds00.ru/9ZJAEWO050
XUMHUHI
[TpakTuueckast paborta Ne 1
3 ;1;[111)32114]2;1; g ggzz);;nzafommp m 1 https://m.edsoo.ru/L5EW4353D
1a00paTOPHBIM 000PYTOBAHUEM)
4 "MCTEIE BEMIECTBA M CMECH. . 1 https://m.edsoo.ru/6TME21FW8
CniocoOsbI pa3fenenus cMmecei
[TpakTuyeckas padora Ne 2
5) «Pa3nenenue cmeceii (Ha nmpumepe 1 https://m.edso0.ru/K3LSSMCRY
OUMCTKHU MTOBAPEHHOU COJIN)»
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE DJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 https://m.edso0.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edso0.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTaBa
10 BEWCCTB. XMMUuCCKas (opmyna. 1 https://m.edsoo.ru/IMC496FX6
BanentHocTh aTOMOB
XUMUYECKHUX HJIEMEHTOB
11 OTHOcuTeNbHAs aTOMHAas Macca. 1 https://m.edsoo.ru/PIZPCIMDX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

12

OTHOCHUTEIbHAS MOJICKYJISIPHAs
Macca

MaccoBas 1011 XUMHYISCKOTO
dJIEMEHTA B COETMHEHUHU

https://m.edsoo.ru/GHV58QMVE

13

14

KonnuectBo BemecTBa. MoJIb.
Momnspaas macca

duznyeckre 1 XUMUUECKHS
SIBJICHUSI. XUMUYECKasl peaKiust

https://m.edso0.ru/368UNL5Y 2

https://m.edsoo.ru/YZM8S6ATH

15

16

17

18

[Ipu3Haku U ycaoBusi NIpOTEKaHUs
XAMHYECKUX PEaKIUn

3aKOH COXpPaHEHMsI MaCChI
BEIECTB. XUMHUYECKUE YPABHECHUS

Brpluncienus Koau4ecTBa, MacChl
BELIECTBA [10 YPaBHEHUAM
XUMUYECKHUX PEaKLUn

Knaccudukamnms xumuaeckux
peaxiuit (CoeIMHEHus,
pa3IoKeHus1, 3aMEIICHN,
oOMeHa)

https://m.edsoo0.ru/N6DVNIKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O6o0Ienne u
cUCTEMATH3aLUs 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

KonTtponbhas padora Nel o reme
«BemiecTBa 1 XUMHUYECKUE
peaxKun

https://m.edsoo.ru/ON62SNERU

21

22

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucmopom — aneMeHT u
npoctoe BeniecTBo. O30H

duznueckre 1 XUMHUUECKHE
CBOMCTBA KUCIIOpOJa (PeaKInu
okucieHus, roperne). I[lonstue
00 okcuaax

https://m.edsoo0.ru/XXONONRN1P

https://m.edsoo.ru/FBS1JRKMB



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

23

24

25

26

Crioco0bl mosTy4eHus: KUCIopoa
B J1a0opaTopuu U
npomsinuieHHOCTH. [Ipumenenue
KUCJIOpOJa

TennoBoit 3¢ hexkT XuMuIecKoi
pEaKIuy, OHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ SHJIOTEPMHUUECKHX
peaKIusIx

TormBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3]lyXa, CHOCOOBI
€ro MpeoTBpaIICHUS
[IpakTuueckast padora Ne 3 o
teme «llonydenue u cobupanue
KHCJIOPOJa, U3y4EHUE €T0
CBOMCTB»

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516 UHX3R

27

28

29
30

Bonopox — anemeHnt u npocroe
BemecTBo. Haxoxxnenne B
pupoae

duznyeckre 1 XUMHUYECKHE
cBolicTBa Bogopoaa. [Ipumenenue
BOJIOpOJIA

ITonsTHE O KMCIOTAX M COJIAX

Crioco0sl mosTy4eHunst BOJ0PO/ia B
nabopaTtopuu

https://m.edsoo.ru/WD392ACWB

https://m.edso00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/C9TO9UCIP

31

32

[IpaxTuueckas padora Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPOJIa, U3Y4YECHUE €T
CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKOH
ABorazipo

https://m.eds00.ru/SSSWAX33K

https://m.eds00.ru/M3KS0O10DQ

33

Boraucienns o0bpEma, KoaudecTBa

https://m.eds00.ru/MXGOY304M



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

BEIIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEIECTBA WU
00BEMY

34

35

Brruuciaenus 00MOB ra3oB 10
YPaBHCHHUIO pCAKIIUN HA OCHOBC
3aKOHA 00BEMHBIX OTHOIIECHUI
ra3oB

Dusnueckre 1 XUMUYECKHE
CBOMCTBA BOJIBI

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7TAOGFZK4R

36

37

Cocras ocHoBauuii. [Tousstue 00
WHIUKATOpax

Bopa xak pactBopuTes.
Haceimiennsie u HeHACHIIIIEHHBIE
pactBopbl. MaccoBas 1oJist
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/IXB2W6I1VL

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padbora Ne 5 o
teme «IIpurorosnenue pacTBopoB
C onpeAes€HHON MacCOBOM J0JIen
pPacTBOPEHHOIO BELIECTBAY

https://m.edsoo.ru/WXUKPAUOA

39

40

KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»
Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5TFSJINAY

41

[lonydenne n xumMnyeckue
CBOICTBA KMCIIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCHIOB

https://m.edso0.ru/8JAZ9YWS2

42

43

OcHOBaHUS: COCTaB,
KJIacCH(UKAIMsI, HOMEHKIIaTypa

[Tonyuenue u xummueckue
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/5U397HU5SC

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsl: cocras,
KIIacCU(UKaIisl, HOMEHKIIaTypa

https://m.edsoo.ru/Q6 U4WEBK7



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7

45

46

47

48

49

[ToyueHnue u XuMu4yecKkue
CBOMCTBA KUCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOObI OJTYyYEHUS, XUMUYECKHE
CBONCTBA

[IpaxTuueckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3a1a4 1o reme «OCHOBHEIC
KJIACChI HEOPTaHMYECKUX
COCIIMHEHMI

FeHeTI/ILICCKaﬂ CBs3b MG)KIIy
KJIaCCaMHU HEOPTaHUYECKUX
COCIUHCHHI

O00011IEHNE U CUCTEMATHU3AIU
3HAHUN

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

50

51

KonTpoabHnas padora Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHEHU"

[IepBbie mONBITKH
KJIacCU(UKAUN XUMHUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/CO0V3CC214

52

53
54

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menpaeneena

[Iepuonpl, rpynmsl, DOATPYIIIIHI
Ctpoenne atomoB. CocTaB
aTOMHBIX sifep. M3oTormbl

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHnue 3IIeKTPOHHBIX
000JI0UEK aTOMOB DJIEMEHTOB
ITepuoanueckoit cucremsi /. U.

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

Meupeneena

56

57

XapakTepucTuKa XUMHIECKOTO
3JIEMCHTA 10 €T0 MOJIOKCHUIO B
ITepuoanueckoii cucreme /1. Y.
MenpaeneeBa

3nauenue [lepuonuyeckoro
3aKOHa JUIs Pa3BUTHs HAYKU U
npaktuku. J[. 1. MenneneeB —
yu€HbIH, Tearor ¥ rpaxJ1aHuH

https://m.edsoo.ru/YIP040OMDX

https://m.edso0.ru/SZD8XEQ0P

58

59

PesepBusiit ypok. O60011eHNE U
cHCTEMAaTH3aLMs 3HAHUI /
Bcepoccuiickast mpoBepovHast
paborta

KonTtponsHast padora Ne4 o reme
«Ctpoenne aroma. XUMHUYECKast
cBs3b» / Beepoccuiickas
npoBepoyHas paboTa

https://m.edso0.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF

60

DNEeKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHUX JIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

HonHas xuMuyeckas CBI3b

https://m.eds00.ru/3SY1RJKVI

62

63

KoBaneHnrtHas nonspHas
XUMUYECKasl CBS3b
KoBasteHTHas HenonspHas
XUMUYECKas CBS3b

[EEN

https://m.edsoo0.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

64

CreneHp OKHUCIECHUSI

https://m.edsoo.ru/RA6CVXM66

65

OKHUCITUTENBHO-
BOCCTaHOBHUTENIBHBIE PEAKIIUU

https://m.edsoo.ru/ZXNCA7DOZ

66

OKHCIUTEIN U BOCCTAHOBUTEIIN

T

https://m.edso0.ru/QPS46Z5PU

67

PesepBHriit ypok. O6001ICHHE U
CHCTeMaTH3allus 3HAHUH 110 TeMe
«Ctpoenue aroma. XuMu4eckas
CBSI3b»

https://m.edsoo.ru/4ARH7M35NF



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

PesepBHbIil ypok. O0001ICHHE U
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 1 https://m.edsoo.ru/7DNRBZ948

68 5 4


https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

[Iepnonrueckuit 3aKoH.
[lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHUX AJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUICCKUX
BEIIECTB

https://m.edsoo.ru/MWWTOIWRA20

Buapl xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel mo
teMe «lloBTOpeHune n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay

Knaccudukamnms xumuaeckux
peakLuii Mo pa3aTudHbIM
MIpU3HAKaM

ITonsiTHE O CKOpOCTH
XAMHUYECKOM peakiuu. [lonarue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKkuusax

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2J

https://m.eds00.ru/6VLXCYY7N

IlonsATHEe 0 XUMHYCCKOM
paBHOBecuH. DakTOpHI,

BIIMAKOIIINUC HA CKOpOCTB
XUMHYECKOW PEaKIuu U

https://m.edsoo.ru/H4FH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

[TOJI0KEHNE XUMHYECKOIO
paBHOBECHS

OKHUCIIMTENIBLHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIHU

https://m.edso0.ru/648VV11026

10

Teopust 37EKTPOTUTUYECKOMN
nuccoranuu. CUibHbIC U
Cl1a0ble ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHHsI peakui

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE
MpeJICTaBICHUH 00
ANEKTPOIUTUYECKOMN
JUCCOIMAluU

https://m.edsoo.ru/8HH81YVXI

13

XHUMHUYECKHE CBOIICTBA COJICH B
CBETe MpeACTaBICHUHN 00
ANEKTPOIUTUYECKOMN
JHUCCOIHUAIAN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsATHE O THIpONHU3E CONEN

https://m.edsoo.ru/9JFRAVESW

15

16

17

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

[IpakTuueckas padbora Ne 1.
«Pemenne 3xcriepuMeHTaIbHBIX
3a71au»

KonTponbnas padota Ne2 no
TeMe «IIEKTPOIUTUYECKAst
JUCCOIUAINA. XUMHUUECKHE
pEaKIMK B paCTBOPAX»

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

18

OO61mas xapakTepuCcTHKa
raJIoreHOB. XUMHUUYECKUE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopoa. ComnsiHast
KHCJIOTa, XHMHYECKHE CBOMCTBA,

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

IMMOJIYYCHUE, IPUMCHCHUE

20

[TpakTrueckas padora Ne 2 mo
teMe «lloydenue conssHON
KHUCJIOTHI, U3y4eHHE €€ CBOMCTB

https://m.edsoo.ru/PVEXIYWEG

21

22

Bbruucnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 pEareHToB J1aH B
n30BITKE

OO61as xapakTepucTUKa
snemeHToB VIA-rpynms

https://m.edsoo.ru/4BI5HO70F

https://m.edsoo.ru/VMWKERSEP

23

24

AnnoTtponHsie MoU(UKAIINK
cepbl. Haxoxnenue cepol v €€
COEIMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoji, CTpOEHHUE,
(1)I/I3I/I‘I€CKI/IG U XUMHUYCCKUEC
CBOMCTBA

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W

25

OKCI/II[BI CCPHI. CCpHaH KHCJ0Ta,
q)HSI/I‘IeCKI/Ie 1 XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1

26

27

XHUMHUUYECKUE PEAKIUH, JIeKALTUE
B OCHOBE TIPOMBITINIEHHOTO
crioco0a Moyy4yeHus: CEpHO
KHUCIIOTBL. XMMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
Cpelbl COeTUHEHHUSIMU CEPBI

Brruncnenne maccoBoi 1onn
BBIXO0/Ia TPOJIYKTA PEaKLUU

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepucTHKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

29

AmMMuak, ero pusnyeckue u
XHUMHUYECKHE CBOMCTBA,
MOJIYYCHHUE ¥ IPUMCHCHHE

https://m.edsoo.ru/HZAYESF13

30

[Tpaktrueckas padora Ne 3 mo
teMe «lloydenue ammuaka,
M3Y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHcoTa, eé
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

33

34

Hcnonb3oBaHue HUTPATOB U
COJIEll aMMOHHSI B KQUECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaroIllel cpebl
COEMHECHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u

dbocdopHas kucnora,
(buU3HYECKHE M XUMUICCKHE
CBOWCTBA, MOJyYCHHE
Ucnonb3oBanue pocdaTtos B
Ka4eCTBE MHUHEPATbHBIX
ynoOpeHuit. 3arpsi3HeHne
MPUPOIHOH cpeapl hocharamu

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUGB5V

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gu3nIecKue u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuipl yriaepona, ux
busnUecKre 1 XUMHUCCKHE
CBOMCTBa. DKOJIOTUYECKUE
poOJIEMBbI, CBSI3aHHBIE C
okcuzoM yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

VYroapHasg KUCI0oTa U €€ COJIN

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padora Ne 4 o

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

teme "[losiydeHue yriekuciaoro
raza. KauectBeHHas peakuus Ha
KapOoHaT-HOH"

39

HCpBOHa‘IaJIBHBIG MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KAK O
COCIMHCHUAX Yriiepoga

https://m.eds00.ru/30T12109Z

40

Kpemuuii u ero coeiHeHust

https://m.edsoo.ru/75JXNHO0I8

41

42

43

44

45

46
47

48

[TpakTuueckas paborta Ne 5.
Pemenune skcnepuMeHTaIbHBIX
3a1a4 1o reme «Baxueiiue
HEMETAJUIbl U UX COCAUHEHHUS

KonTponpsHas padora Ne3 mo
teme «BaxHeile HeMeTauibl |
UX COCIIUHCHUS

OO0m1as XxapakTepuCcTUKa
XUMHUYCCKUX 3JICMCHTOB —
MeTajoB. MeTamnnueckas CBSI3b
1 MCTAJJIMYCCKas
KPUCTAJUINYECKasl pEIIETKA.
dusnyeckre CBOMCTBA METAIIOB

XHUMHUYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHI
PAI HAIIPSIKEHUN METAJIOB
O61mue criocoOb! MOTyYeHUs
MeTainoB. CriaBbl. Berancienus
M0 YPaBHEHUSAM XUMHYECKHX
peaxkuui, ecau OOUH U3
pEareHToB COAEPKUT MPUMECH
[ToHsiTHE O KOPPO3UH METAILIIOB
[llenounbIe METATIIBI

Oxcupl ¥ TMAPOKCH]IBI HATPUS U
KaJus

https://m.edsoo.ru/O7E8DOD7Z

https://m.edso00.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4AFIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edso0.ru/Q4DX0G3U9



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9

49

50

[llenouno3eMeNnbHBIC METAJIIbI —
KaJIbIIUA U Mardui

Baxneime coemHeHUS
KaJIbIHAS

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJIR96CMZA

51

52

O000111eHrE U CUCTEMATU3 AL
3HAHUU

JKécTkocTh BOIBI M CIIOCOOEI €8
yCTpaHEHUS

https://m.eds00.ru/O5PXGG1BE

https://m.edsoo.ru/WFMBFTTTP

53

[TpakTiueckast pabota Ne 6 o
TeMe "JKEcTKOoCTh BOABI U
METO/bl €€ yCTpaHEeHHUs"

https://m.edsoo.ru/NFIROKB8J

54
55

AJTIOMAHAN

AmdoTepHbIe CBOICTBA OKCHA U

THAPOKCH]IA

https://m.eds00.ru/9Z2J8RD1TV

https://m.edsoo.ru/NI5KI10J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

S7

58

OKcubl, THAPOKCHUIBI U CONU
xenesa (1) u xenesa (I11)
O00011eHNEe U CUCTEMATU3ALIS
3HAHUM

R R R R,

https://m.edso0.ru/ARTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTnyeckas padora Ne 7.
Penienune sxcriepuMeHTaTBHBIX
3a7a4 1o TeMe «Bakuelimnine
METAaJUIbl U UX COSAMHEHHS»

https://m.edsoo.ru/ZN7G0QSMX

60

Briuucnenust no ypaBHEHUSIM
XAMHYECKHUX PEaKIui, eCln
OJIMH U3 PEareHTOB JaH B
U30BITKE U COJAEPKUT
npumecu. Berancnenus
MacCOBOH JOJIM BBIXOJIa

IPOAYKTA PEAKIUU

https://m.edsoo.ru/AYD2HESIY

61

O00011eHHE U CUCTEMATU3ALMS
3HAHUHI

https://m.edsoo.ru/B8TOVTKOP



https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP

Kontponbnas pabora Ne4 mo

62 Teme «Baxkueiinme MeTayuisl 1 https://m.edsoo.ru/703C804GN
X COCOIUHCHU D)

63 Bewecrsa n matepuans B 1 https://m.eds00.ru/OFI32JMTO
IIOBCCAHCBHOU KNU3HU YCIIOBCKA

64 XHMquCKoeugarp ASHCHMUE 1 https://m.edsoo.ru/9ANGYEYOQI
OKPYKAIOIIEH CPEbI

65 Pob xumum B pemienin 1 https://m.edso00.ru/180Q203Y 28
HKOJIOTHYECKUX MPOOIIeM

66 PesepsHbIit ypor. O606£HGHHG " 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMAaTHU3alAa 3HaHUHU

67 Pesepsibiii ypok. O6obmenne u 1 https://m.eds00.ru/P52TIZNXV
CUCTEMAaTHU3alAa 3HaHUHU

68 Pesepsibiii ypox. 06065116HH6 " 1 https://m.edsoo.ru/TMK36TJZG
cucreMaTni3anda 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHM: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, XMMUYECKas PEaKius,
KIacCU(pUKalKMsi  PEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
Pa3NOKEHUs, PEAKIUU 3aMEIICHMs, peakIuu OOMEHa, DJK30- |
SHAOTEPMUYECKUE PEaKIHUH, TeroBoi 3¢ (dEeKT peakiuu, pacTBOp,
MaccoBas 10JIs BeIeCcTBa (MPOIEHTHAsE KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
MMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHWU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

14

UCIOJIb30BAaTh XUMHYECKYI0 CHMBOJHMKY IJII COCTaBi€HHUS (OpMYI
BEILIECTB M YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

packpbIBaTh  CMBIC]  3aKOHOB  COXpPaHEHHsS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COETMHEHUSIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEMI0BOMY 3(dekTy)

1.7

1.8

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIGKYISIPHYIO U MOJSPHYIO MAaccChl
BEIIIECTB

BBIYHUCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (opmyie
COEIMHEHMUS,

1.9

1.10

2.1

BBIYUCIISATh MACCOBYIO JIOJIFO BEUIECTBA B PACTBOPE

MPUMEHATH €CTECTBEHHOHAYUYHBIE METOJIbI MMO3HAHHUS — HAOJIOCHHE,
U3MEpEHNUE, MOJIETTMPOBAHUE, DKCIIEPUMEHT (peanbHbBIl  H
MBICJICHHBIN )

ITo Teme: «BaxxHeiilne npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX TOHATHI: OKCH]I,
KHCJI0Ta, OCHOBaHHE, COJIb

2.2
2.3

ONpEAEIATh NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coeMHeHul no popmynam

KJ'IaCCI/ICbI/IHI/IPOBaTL HCOPTraHNYCCKUEC BCIICCTBA




2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NpPpUMCpaMU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUCECKUX PEAKIIUI

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTU TMPOTEKAHUSI XUMHUYECKUX
MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

CJIeZIOBaTh IpaBHJAM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
71a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKLHUSMHU I10 BBIOJHEHHIO
1a00PaTOPHBIX XMUMHYECKHUX OMBITOB MO TMOJIYYCHHIO M COOMPAHHIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, IUNITAHUPOBATH U MPOBOJIUTH XUMHUECKUE IKCIIEPHUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB WIENOYEH W KHUCIOT C TIOMOIIBIO
WHIUKATOPOB (JIakMyc, (heHoIdTaIeHH, METHIIOPAHX U IPYTHE)

2.7

IMIPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

3.1

3.2

3.3

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtomoB.
Xumnueckas cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

PaCKpBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX MTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHa:d Op6I/ITaJ'IL, paauyc aroma,
XUMHYCCKasd CBA3b, IOJsIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HOH, KAaTHOH, aHHOH,
CTCIICHb OKUCJICHUA

KJIaCCU(UITUPOBATh XUMUYECKHUE DJIEMEHTBI

OIKCHIBATh U XapaKTepHu30BaTh TaOimuHyro ¢opmy llepumommdeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

3.5

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX DIEMEHTOB OT UX MOojJoxeHus B Ilepuoanueckoi
CUCTEME

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HUMEITCS B  Tabauue
«Ilepmonnueckass ~ cucrema  XUMHYECKMX  anemeHtoB  [[.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX DJEMEHTOB (COCTaB M 3apsa  s1apa, oOllee YHucIio
AJIEKTPOHOB U pacHpeiesICHHe UX MO AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpeAeNsaTh CTENeHb OKHUCICHHUS DIEMEHTOB B  OMHApHBIX
COCTMHEHM X

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX




9 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO U XUMHUYCCKad pCaKkuusi»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAsl AUCCOIHAIIMS,
pEeaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEOOpaTUMBbIC peakium,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETTb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHAs,
MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakinuu

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHUYECKOM IUCCOLMALUU KHUCIIOT,
LIEJI0YEH W COJIEM, IIOJIHBIE M COKpAIEHHBIE YPaBHEHUs DPEaKLHH
MOHHOT'O OOMEHa

14

PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUA IJICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IMPpOBOAUTH paC‘léTH 110 YPAaBHCHUIO XHUMHYCCKOMN p€aKnuu

2.1

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTanabl U HUX
COCOAUHCHUA

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX
XUMHUYECKHUX PEaKIIUN

2.2

2.3

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC
TCHETHUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

MPOBOAWTh pEaKlUH, TOJATBEPKIAIONINEe KAa4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
Opomun, wuommn, kapOonat, (docdar, cuiukar, cyiubdar,
THIPOKCUIMOHBI, KAaTHOHBI aMMOHHS, HOHBI HM3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsL CPENA»

3.1
3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MMOHSATHUH: HI[K
BCIICCTBA, KOPPO3UAd METAJIIIOB

INPUMCHATH OCHOBHBIC OIICpalun MBICJIUTEIbHON MEATCIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTHU3aIrIo,

BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUN; eCTeCTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

1.3

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaHBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE
BEILIECTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yuctelie BemiectBa U cmecH. Crocoobl
paszelneHus cMecen

ATOMBI W© MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX
a1eMeHTOB. [IpocThie U C10KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
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1.5

1.6

1.7

Xumudgeckast (bOpMy.]'Ia. BanleHTHOCTh aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOT0 dJIEMEHTa
B COCAMHCHUN

KommnuectBo BemectBa. Moisib. MossipHas Macca. B3anMoCBs3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmymnam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

dusnueckue U XMMUYECKHE SBICHHUA. XUMHYECKass peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs Macchl BeleCTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMHUUECKHUX PEAKLMH (COeTUHEHMS], pa3JI0KEHUs, 3aMellleHus, OOMeHa)

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOI IOCYI0M, C TPaBUIaMH
pabotel B naboparopun u TpuéMamMu oOpamieHus C J1abOpaTOPHBIM
o0Opy/sOBaHMEM, H3Y4YE€HHE M ONUCaHWEe (U3NYECKUX CBOKMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne Qusnyecknx (IUIaBIEHUE BOCKA,
TasiHUE JIbJIa, pacTUPAaHHUE caxapa B CTYIKe, KHTICHUE W KOHJCHCAIMs BOJbI) U
XUMHYECKHX  (TOpEeHHe CBeYM, NPOKAIMBAaHUE METHOH  IPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) sBIE€HUM, HaONIOJEHHWE M ONHCAaHUe
NPU3HAKOB TPOTEKaHMWs XHUMHUYECKHX peakuui (pasjiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJIEHCTBUE Kelle3a C PaCTBOPOM
conu menu(ll), n3yuenue cnocoboB pazaeneHusi cMeceit (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUE, BbIMAPUBAHUE, TUCTHILIALMSA, Xpomarorpadus), MpoBeleHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOIO/IEHHE U ONMCAHNUE PE3YJIbTaTOB POBEICHUS
OTBITA, WITFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MOJelNei
MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwueiine MMPEACTABUTCIIM HCOPTAaHUYCCKUX BCIICCTB

2.1

Boznyx — cMmecpk rasos. CocraB Bo3ayxa. Kucimopox — simeMeHT M mpocroe
BeniecTBO. HaxoxkeHue Kuciopona B MpUpone, GU3HYECKHEe W XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Okcuzabl. [Ipumenenue kucimopoga. CrocoObl
MOJyYeHUsT KHUCIIOpOJa B JIAOOpAaTOPUH W MPOMBIINUICHHOCTH. KpyroBopor
Kuciopoaa B npupoze. O30H — ammoTponHast MoaAM(pUKAIMS KHCIOPOoa

2.2

TennoBoil 3P PeKT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
U DHJAOTEPMUYECKUE peaKIK. TOIINBO: Yrojib U METaH. 3arps3HeHue Bo3ayXxa,
yCcUJIeHHE TapHUKOBOTO 3(dekTra, pazpylieHne 030HOBOTO CI0s

2.3

Bogopon — anemeHT u mpocroe BeliecTBO. HaxodklieHHe BOgOposia B MPUPO/IE,




dusznyeckue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBI TIOTYUCHHUSI.
Kucmore! u comm

2.4

2.5

MossipHblii 006EM Ta30B. Pacy€Thl 10 XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoMcTBa BoAbl. Boma kak pactBoputenbs. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL
OcHoBanus. Ponb pacTBOpoB B mpupoze M B XKU3HM 4desoBeka. Kpyrosopor
BOABl B IpUpoJe. 3arpsA3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanmss neopranmdeckux coeauHeHnid. Oxcunapl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM{(OTepHBIE) U
HecosieoOpazyronue. Homenkiarypa okcuaoB. Du3nyeckre M XUMHYECKHE
CBOMCTBa OKCUAOB. [loiryueHne okcuaoB

OcnoBanus. Kiaccudukanus ocHOBaHMIA: UIETOYM H  HEPACTBOPUMBIC
ocHoBaHUA. HoMeHk1aTypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHuM. [loryyenne ocHOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusznueckue u
XAMHUYECKHE CBOMCTBA KuUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerona.
[Tomyuenue KuCIOT

2.9
2.10

211

Comu. Homenkinarypa coneil. @u3znueckre M XUMHUYECKHME CBOWCTBA COJIEH.
IToy4yenue conen

I'enetmueckas CBI3b MCXKAY KilaCCaMH HCOPIraHNYCCKUX COCI[I/IHGHI/Iﬁ

XWMHUYECKUN  OJKCIEPUMEHT: KAayeCTBEHHOE  ONIPENEICHUE  COACpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHus: ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMi OKCHJIOB W OIMCaHWE UX CBOWCTB, TONy4eHHe, colOupanue,
pacrio3HaBaHME U M3Yy4YE€HHE CBOWCTB BOOpOAa (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BaHKE BHICOMATEPUAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBAaHUE
OCOOEHHOCTEH pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJIEWCTBHE BOJbI C MeTaJJlaMU (HaTpUEeM U KajbIHEM)
(BO3MOXKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIpPENEICHUE pPAaCTBOPOB
KHCJIOT U IIEJNOYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIaccoB, HAOIIOJEHHE H3MEHEHUs
OKpaCKM HHJIHMKaTOpPOB B pPAacTBOpPAaxX KHUCIOT M IIEJIOYel, H3ydeHue
B3auMojieiictBus okcuga meau(ll) ¢ pacTBopom cepHOU KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
JKCIIEPUMEHTAIBHBIX 3a/ad M0 TeMe «BaxHehnme Kiaacchl HEOPraHWYECKHUX
COCIMHEHUN»

3.1

ITepnonnueckuil 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbBIE PEAKIINU

[lepBble TOMBITKM KIACCHU(UKAIIMKM XUMHUYECKUX dyieMeHTOB. [loHsaTtue o
rpynmnax CXOJHBIX J3JIE€MEHTOB (IIEJOYHbIE U IIEIOYHO3EMENTbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC
OKCHU/JIbI U TUIPOKCHIbI




3.2

[Tepuoanueckuii 3akoH. [lepronuueckas cucteMa XUMUYECKHX 351eMeHToB J1.1.
Menpneneesa. Kopotkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOoJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YEK aTOMOB TMEpBBIX 20 XHMHYECKHUX DIIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyINIaM U MEpHOIaM.
3nauenue [lepumoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku W TnpakTuku. .M. MennaeneeB — y4€HbId U
rpakJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIIBHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THUAPOKCHAA LMHKA C pPAacCTBOpAaMU KHCIOT U
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

BeniecTBo 1 xuMuueckas peaKnuA. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU HX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHune BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTANIMYECKUX
pELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXJyHapOoJHas U TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX COCIUHEHUH,
TE€HETUYECKAs CBS3b HEOPIaHUYECKHUX BEILECTB

13

Knaccugukanus XMMUYECKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (10 YuciIy U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE  PpeaKkluH,
TEPMOXUMHUYECKHE ypaBHEHUS. [oHITHE O CKOPOCTH XMMHUYECKOHN peakliuu

1.4

[TousiTue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PECAKIUAX. IlonsiTHE 0 XUMHYECKOM PaBHOBCCHUU.
(DaI(TOpBI, BJIMAIOINHUEC Ha CKOPOCTb XUMHYECKOU pCakiiun MW IOJOXKCHUC
XUMHYCCKOT'O paBHOBECUA




1.5

1.6

1.7

OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC ~ pEaKIMK,  JJCKTPOHHBIN  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJIb30BAHUEM METOa
ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALUU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuUMu4eckoi cBsa3u. Crenens nuccorpanuu. CUIbHBIE U ca0ble 3JEKTPOJIUTHL.
Peakiun voHHOro o6MeHa. YciaoBUS NPOTEKaHUS PeaKkLUi MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIGM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApONIN3E coslel

XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAJUIMUECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peakluu OT BO3JAEUCTBUS PA3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JIUCCOLMAIMN  KHUCIOT, WIeNod4eid u cojeil  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa, BhIICTICHHUE Ira3a,
0o0pa3oBaHHE BOJBI); OIBITOB, HIUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluid (TOpeHHe, PEaKiuu Pa3JIoKEeHUs, COCIUHEHUSs);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil
Ha MOHBI; pELIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmertannsl 1 ux coeIMHEHUS

2.1

2.2

OO6miast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3nyecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMeTajllaMH, IiefodyamMu). XIJIOPOBOJIOPO.
ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, TpuMeHeHue. [lefictBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBEKa. BaxkHellne XJIOpuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

OObmas xapaktepuctuka 3yeMeHToB VIA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue u pusnyeckre cBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa H Cepbl. AJUIOTPOITHBIE MOTUPHUKAINN
KHUCJIOpOAa U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnveckne W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IpEeACTaBUTEIN
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3NYECKHEe M XMMHYECKHE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHUCIOT U cnenuduyeckue). XuMHUYEeCKHe
peakiuy, JeXallue B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioThl. Ilpumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAsh PEaklus Ha
cynbdar-uoH. HaxoxaeHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMICH CpPEeIbl COCAMHEHUSMHU Cephl (KHCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILECHUS

2.3

OOmiast xapakTepucTuka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
¢du3nuecKkrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3nYecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHS, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KavecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THas KUCJIOTa, €€ MOJIy4YEHHE,




¢bu3mYecKkue W XUMUYECKHE CBOMCTBa (00IME Kak TMPEACTaBUTENS Kiacca
KHCIIOT W crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yIO0OpEeHUH. XUMHUECKOE 3arpsi3HEHHE OKpYIKaromien
Cpelbl COSMHEHHMSIME a30Ta (KUCIOTHBIC JHOXKIH, 3arPS3HCHUE BO3AyXa, TTOYBBI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsle Mogudukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBA, moiyueHue. lcnonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA00peHHit

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aUIOTPOIHBIE
MOTUGUKAIMK, PACIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHE M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
UX (U3NYECKHE M XUMHYECKHE CBONCTBA, NEHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIy4eHUE U MpPUMEHEHHe. DKOJIIOTUYECKUe MPoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a T100aTbHOTO MOTEIUICHUS KIIMMATa; MapPHUKOBBIN
sddext. YronpHas KuciotTa U €€ coiau, UX (UINYECKUEe M XUMHUYECKHE
CBOICTBa, MoJy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuuss Ha KapOoHaT-
nonsl. Mcnons3oBanue xkapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH H
CEJIBCKOM XO3511CTBE

[lepBoHavasibHbIE TIOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIEH, STaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Mx cocraB m xumuyeckoe crpoeHue. [lonstue o Ouomoruyecku
BaKHBIX BEILECTBAX: XHpax, OeNmKax, yrieBoJaX — W WX pPOIU B KHU3IHU
yesoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX
COCTUHEHUN

2.7

Kpemunii, ero ¢usnyeckne # XHWMHUYECKHE CBOWCTBA, MOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [IpobGnembr Oe3omacHOTro
HCIIO0JIb30BaHUSI CTPOUTENBHBIX MAaTEPHAJIOB B MOBCETHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe oOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Kau€CTBEHHBIX PEaKIHMA Ha XJIOpUI-
HMOHbI M HaOJIOJEHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaroIIMe
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOpa3liaMu cepbl U €€ COeAUHEHUSIMHU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH U HaOMIoJeHHE Mpu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pas3lamu
a30THBIX U GochOpHBIX yIOOpEeHUH; MmonydeHne, cooupanme, pacro3HaBaHle U
M3y4EHUE CBOMCTB aAMMMAaKa; MPOBEJCHHUE KAadyE€CTBEHHBIX pEaKIMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJIENEH KPHUCTaUINYECKUX
pem€rok anMmasa, rpaduta, ¢yjUiepeHa; O3HAKOMIIEHHE C TPOIECCOM




3.1

3.2

aZcopOITMU PacCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTAa3a; MOJIyueHUe, COOMpaHHe, paclo3HaBaHUE U H3YUYCHHE CBOWCTB
YIJICKUCIIOTO Ta3a; IPOBEACHHE KAYeCTBEHHBIX pPEaKIUid Ha KapOOHAT- M
CUJIMKAT-UOHbl M HW3YyYCHHUE IIPU3HAKOB HUX IPOTEKAHUSA, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIICHHOCTH; PEHICHUE AKCIEPUMEHTAIbHBIX
3ajJa4 1o TeMe «BakHeHe HeMeTaJlIbl ¥ UX COCINMHCHUS

MeTtamisl ¥ ux COCAUHCHUA

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoir cucteme xumuueckux dieMeHtoB J[.H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTalmnyeckas CBsi3b U
METAUIMYECKas KPUCTAIMYECKass pele€TKa. DJIEKTPOXUMHUUYECKUUA  psij
HaIIpsDKEHUN METaJUIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTayIoB. OOIIMe crocoObl MOMydeHHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Crnassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

3.3

3.4

3.5

[lenounble MeTayIbl: MonokeHue B lleprognyeckoll cucTteMe XUMHUYECKHUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHbIX METalIOB M UX
COEAMHEHHI

IIlemoyHO3eMeNbHBIC ~ METAMJIbI MarHuid W KaJbI[Ui: TIOJIO)KECHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3NYeCcKUe U XUMHUYECKHUE CBOMCTBA
MarHus W Kaublusl. Baxueidmme coeauHEHUs KanbIus (OKCHUI, THAPOKCHI,
conn). XKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

AOMUHMI: TIONIOXKEHUE B llepuoaumyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxAeHWe B mpupoje. dusznueckue u
XUMHYECKHE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA
AIFOMUHUSA

3.6

3.7

XKenezo: nmonoxxenue B [lepuoandeckoit cucteme XuMu4eckux snemeHTon [1.11.
MenzeneeBa; CTpoeHHE aTOMa; HaxOoXIeHHe B mpupoje. Pusmueckue u
XMMHYECKHe CBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) u
xenesa(lll), ux cocras, cBoiicTBa U MosiyueHUe

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIABOB,
X (pu3nUecKUMH CBOMCTBAMH; U3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0ocoO0eHHOCTEH
B3aMMOJICHICTBUS  OKCHJAa Kalbllsd W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); WCCICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); TTPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTI0JICHUE W OIHMCAaHWE TPOIECCOB OKPAIIMBAHUS TUIAMEHW WOHAMH HATPHS,
Kamus W Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJEOMATEPHAIIOB);
uccieIoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHHEe dKCIIEPUMEHTAILHBIX 3a/1a4 0 TeMe «BaxkHei1ne MeTaisl 1
WX COCMHCHUS

XUMHS U OKpY’Karollas cpesia

4.1

Hosrie MaTepuajibl U TCXHOJIOTHHU. BemectBa u MaTcepuajibl B IMOBCEIHEBHOM




JKU3HU 4elloBeKa. XUMUS U 3740poBbe. be3omacHoe UCnoap30BaHue BEUIECTB U
XMMHAYECKHX peakuuii B ObITy. IlepBas moMoIs Mpu XUMHYECKHX OKOTax U
OTpaBJICHUSX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaromerd cpeast [TJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEePepabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHYECKUH IKCIIEPUMEHT: M3YYCHHE 00pasioB MaTepHUaaoB (CTEKIIO, CIUIaBBI
METaJIJIOB, MOJIMMEPHbIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsieMoOro
TpeOoOBaHMSI

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

1.2

0 TIO3HABAEMOCTH SBICHHH NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHUYECKON
JeSITEIbHOCTH 4EJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYarOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeTbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO NpeaMeTa
MIPU TIEPEXO0/I€ HA YPOBEHB CPETHET0 00IIero 00pa30BaHMs

Brnagenue cucteMoil XHMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHMUYECKUX 3HAHUI, KOTOpask BKIIIOYAET:

2.1

2.2

BOKHEUIINE XUMHUYECKUE TOHSATHUS: XUMHUECKUH DIEMEHT, aroM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi WU MOJIEKYJsSIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
pCakuud, pCEaKuunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIIeHus, peakuy oOMeHa, TeIuioBoW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MAcCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs KOHLUEHTpaLUs
BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paauyc aToMa, BAJICHTHOCThb, CTEMEHb OKUCIICHHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPHULIATEIBHOCTD, OJISIPHAs U HETIOJISIpHAs
KOBAJICHTHAs CBA3b, HOHHaA CBA3b, METaJNIMYECKaA CBA3b,
KpUCTANIM4ecKass pemeérka (aToMHasi, WOHHAs, MeTaJuThyecKasi,
MOJIEKYJISIpHAs1), MOH, KaTUOH, aHWOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
DIIEKTPOIUTUYECKAs  JUCCOIMAlMS, pPEeaKlMd HWOHHOrO0 OOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PpCaKiunu, OKHCIIUTEIIb )51
BOCCTAHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBIIEHHE, AJIEKTPOJIU3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpPOCTh XUMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3us
METAaJUIOB, CILIaBbI

OCHOBOIIOJIAralole€ 3aKOHbl XHWMHUHU: 3aKOH COXPAaHEHHS MAaccChl,
nepuoguueckud 3axkoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA




CcOCTaBa, 3aKOH ABOTraapo

2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAasE ~ Teopus,  TEOpus
ANEKTPOJUTUYECKON JUCCOLIMAIIIHI

Biianenne ocHOBaMM XMMUYECKON I'PaMOTHOCTH, BKJIFOYAIOLLIEH

YMEHHE MTPaBUIHHO UCTIOIh30BATh H3yYECHHBIC BEIIECTBA U MaTepUAITbI
(B TOM 4HCIE MHHEpAJbHBIC YAOOPCHHS, METaUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yriist, mpupoHOTO rasza, He)TH) B OBITY, CEIbCKOM XO3SMCTBE, Ha
MPOU3BOJICTBE M IOHUMAHHE 3HAUCHHUS KHPOB, OCJIKOB, YTIIEBOJIOB
JUIS OpTaHW3Ma YelIOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHUX IPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOJHYIO CPEy

3.2

3.3

YMEHUE HMHTErpupoBaTh XMMHUYECKME 3HAHHUS CO 3HAHUAMU JPYIHX
y4€OHBIX IPEIMETOB

HaJIMYMEe OIbITa paboThl ¢ Pa3IUYHBIMU MCTOYHUKAMHU HH(pOpMaLUU
0 XUMUU (Hay4yHass W Hay4dyHO-TIONYJIApHas JUTEpaTypa, CIIOBapH,
CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX )51 IMPAKTUICCKOM IIPUMCHCHUU )51 YMCHHC
KCIIOJIb30BaTh ¢€ JJIA pCHICHUA y‘I€6HO'HO3HaBaTCJIBHBIX 3aJa4

Brnanenue ocHoBaMM NOHATUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUsI (HOpMYT HEOPTaHWYECKHX BEILECTB,
YpaBHEHMH  XMMHUYECKMX  pEakUui; OCHOBaMH  XMMHUYECKOH
HomeHkJarypsl (IUPAC u TpuBHanbHOi)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKaMH CTPOCHHMS aTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsi sapa, oOIiee 4YHciIo
AJIEKTPOHOB), pAacIlpesieIEeHUEM »HIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs

[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTHU CBOICTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATENBHOCTD),
HpOCTI)IX U CJIOXHBIX BCIICCTB OT IIOJOXCHUSA DJJIEMCHTOB B
[lepuoanueckoit cucremMe (B MalblX TMEpHOAaxX ©  TJIABHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHUS aTOMa

YMeHune Ki1accupuIMpoBaTh:

7.1

XUMHUYCCKHUC 3JICMCHTEI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHHEe OnpenensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHYCCKUX DJIIEMCHTOB, 3apsn
HOHa

8.2

8.3
8.4

9.1

BUJI XUMHYECKOM CBA3M M THUI KPHUCTAJUIMYECKOM CTPYKTYphl B
COETUHEHUIX

XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH)
OKHUCIUTEIb U BOCCTAHOBUTCIIb

YMeHne XxapakTepru30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,




KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaul, MarHuu,
KaJIbIIUN, aTFOMUHUN, JKEJe30)

CJIOXKHBIX BEILECTB, B TOM YHCJIE HX BOJIHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHJIBI M THIPOKCHIBI
metamwioB |-lIA rpynmn, amomunusi, meau (l), nunka, xenesa (Il u

9.2 I11), okcuapr yrinepona (I u 1V), kpemuns (1V), azora u dochopa (Il
u V), cepot (IV u VI), cepuucras, cepnas, azotucras, a3oTHasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEpU30BaThb CBOHCTBA  BEIISCTB B

9.3 3aBUCHMOCTH OT HX COCTaBa M CTPOCHHS, NMPHMCHCHNE BELICCTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh MPOTCKAHUS XUMHUUYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX

10 YMeHue CoCcTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHEHUS PEAKIIHA, B
TOM 4YHCJIE:

10.1 peaKkIuii HOHHOTO OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI

103 WUTIOCTPUPYIONINX ~XHMHYECKAE CBOWCTBA HM3YyYCHHBIX KJIACCOB
(TpyIm) HEOPraHUYECKHX BEIIECTB

10.4 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU

11 YMeHHEe BBIYUCIATH (IIPOBOAUTH PACUETHI):

111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH

11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,

11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

114 [0 YpaBHEHHUSM XHUMHUYECKUX PEaKIUd U HaXOJUTh KOJIUYECTBO
BeIeCTBa, 00BEM M MacCy peareHTOB WIIH MTPOYKTOB PEAKIIUU

12 Bnanenue (3HaHMe OCHOB):

OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,

121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs

122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/10# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IIEISIX COSpPeKEeHUS

123 3I0pPOBbS U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMaHUE Bpenaa
(omacHOCTH) BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI OMPEIACIIEHHBIX
BEIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAILIEHUS UX BPEAHOTO
BO3ACHUCTBUSI

13 Hanuuue npakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEeTYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YyYeHUE U OMHcaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKInui

13.2 u3yueHHe croco0O0B pa3aeseHus cMmecen

133 MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; MOJIy4eHUE

BOOOpPOJa U M3YUCHHUC €TO CBOI\/'ICTB; IMOJIYYCHHE YIJICKHUCJIIOIO ra3a u




M3YyYEHHUE ero CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4eHHUE ero CBONCTB

13.4

135

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOM MacCOBOM  JoJiei
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHUJIOpaHKa u
dbeHondTanenHa) I ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U LIeJIoYei

WCCIIC/IOBAHUE U  OMNHMCAHUE CBONCTB HEOPraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3YyYCHUE B3aUMOIEUCTBUS KHCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTajula JPYrMM U3  pacTBopa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[UHKA

PCIICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COC,Z[HHGHHﬁ»; ((BJIGKTPOHI/ITI/ILICCKaH
JUCCOLIMAITHS), «BakHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnennne MeTaJIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE IKCIIEPUMEHTHI, WUTIOCTPUPYIOLITUE PU3HAKU
MPOTEKAHUS pPeaKkluii MOHHOrO0 OOMEHA; KauyeCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHaT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KbV, AJTFOMIHHSI,
kenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

YmMmenue:

141

MNpEACTaBIATL PE3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6JII/III U BBIABJATH OSMIIMPUYCCKUC
3dKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATDb CBA3U MCIKAY PCAJIbLHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUSAMH H IMPOLECCCaAMH, IMPOUCXOAAIIMMU B MAaKpO- 1 MUKPOMHUPE,
0OBSACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

YucTteie BemecTBa u cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOMBEI W MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIC " CJIOKHBIC BEIICCTBA.

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XHMHUYECKHUX JJIEMEHTOB.
CreneHb OKUCIICHUA

14

1.5

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHAas aTOMHAas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO
9JICMCHTA B COCIMHCHHUHU

KonuuectBo BemectBa. Mosb. Mosnsipaas Macca. MomsipHbiii 00bEM Ta30B.
B3anmocBsI3p KOIMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €MHHUIL BEIECTBA

1.6

dusnueckue U XUMUYECKUE SABJICHUA. XUMHUUYECKas peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX JJIEMEHTOB
J.. MenneneeBa. CTpoeHHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoanyeckas cucreMa XMMHYECKHX 3JEMEHTOB
J.. Menneneesa. Ilepuoael u rpynnsl. @U3N4ecKuii CMBICI TOPAIKOBOTO
HOMEpa, HOMEPOB MEPHOA U TPYIIbI JIEMEHTa

2.2

Ctpoenne aroMoB. CocTaB aTOMHBIX sijiep. M3otonbl. DnekTpoHbl. CTpoeHune
AJIEKTPOHHBIX O000JIOYEK AaTOMOB TEepBbIX 20 XHUMHYECKHUX DJIEMEHTOB
[Tepuonnueckont cucremsl .. Menneneesa

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX JJIEMEHTOB MEPBBIX
TpEX MEpPUOJIOB, KaJus, KaJIBITHS (panmyca aTOMOB,
AIEKTPOOTPHUIATEIHHOCTH, METATUYECKUX U HEMETAUTUYECKUX CBOMCTB) U
UX COCAMHEHUH B COOTBETCTBUHM C IIOJIOKCHHEM DIIEMCHTOB B
[Tepuoanueckoii cuctemMe u CTPOCHUEM X aTOMOB

CtpoeHue BemiecTBa

Xumuueckasi cBsizb. KoBasieHTHas (TMOJisipHAss ¥ HETOJSpHAs) CBA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XUMUYECKUX  3JeMeHTOB. VoOHHas  CBs3b.
Merammyeckas CBI3b

Tunbel KpUCTAIIMYECKUX pEHIETOK (aToMHas, HWOHHAs, METaJUTM4ecKas),
3aBUCUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTALIIMYECKON PEIIETKUA U BHUJIA
XUMHYECKOH CBSI3H

Baxuerie npencraBuTENM HEOPTraHMYECKUX BellecTB. HemeTtamibl u ux
coeqnuHeHus. MeTauibl U UX COEAUHEHUS

4.1

4.2

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEpPAcTBOPHMBIE OCHOBAaHMS);
KUCIOT (KUCIIOpoJcoAepkaliie | OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJiel (CpeITHUX U KUCIIBIX)

Ou3NYeCKMe M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

Ouznyeckue U XMMUYECKHE CBOICTBA MPOCTHIX BEIECTB-METAJJIOB: JUTHS,
HaTpusi,  Kajus, MarHus W Kaublus,  aJIOMHUHHS,  JKejesa.
DJIEKTPOXUMHUYECKUH Psijl HAIIPSHKEHU METaloB

4.4

4.5

®dusnyeckue W XUMHYCCKHE  CBOMCTBA  BOJOPOJHBIX  COCIUHCHHIMA
HEMETAJIJIOB: XJIOPOBOJI0OPOJIa, CEPOBOIOPOIA, aMMHUAKA

dusznuecKue U XMMHUYECKHE CBOMCTBA OKCHAOB HemeTtaiios: cepol (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).
[ToyrydeHne OKCHIOB HEMETAILIIOB

4.6

4.7

4.8

Xumudeckue cBoiictBa okcuaoB: MetainioB |IA-IIIA rpymm, muaka, meau(ll) u
xenesa(ll, 11). [TonyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOMCTBA OCHOBaHWA W aM(OTEpHBIX THUIPOKCHIOB (Ha
npuMepe TUIPOKCHUIOB allFOMHUHUS, *Kele3a, uHKa). [lomyuenne ocHoBaHmit
1 aM(pOTEPHBIX TUIAPOKCHIIOB

Oo6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOU, PocdopHOil, KpEeMHUEBOH,
yroibHOH. OcoOble XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM Kucnot. [lonyyenue Kkucimot

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

HOJ'Iy‘leHI/IC, CO6I/IpaHI/Ie, paclio3HaBaHUC BOJOpPOAd, KHUCIIOpOAd, aMMHAKa,
YIJICKUCIIOIO ra3a B na60paTopHH

411
4.12

5.1

5.2

[Tonyyenne ammuaka, CEpHOM W a30THOH KHCJIOT B MPOMBIILICHHOCTH.
OO01mue crocoOb! MOTYyYSHUS METAJUIOB

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XHUMUYECKUE PEAKIIUU

Knaccudukanys XuMH4ecKUX peakifii Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(dexTy, mo
M3MEHEHUIO CTEIIEHEW OKHUCIICHHUS] XUMHYECKUX 2JIEMEHTOB

TernnoBoit 3pdexkT XMMUYECKOW peaklUH, TEPMOXUMUYECKHUE YpaBHEHMS.
OK30- U DHIOTEpMUYECKUE peakinu. TepMOXUMUYECKHE YPABHEHHUSI

5.3

5.4

5.5

OKHCINTENTEHOBOCCTAHOBUTEbHBIE peaxiuu. Oxucnurenu u
BOoCCTaHOBUTENH. [Ipouecchl OKMCIEHUS U BOCCTAHOBJICHUA. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHOM PeaKkIuu

Teopust ~ BIAEKTPOIUTHUYECKONM  JUCCOLUAIUU. Katnonbl, = aHUOHBIL.
DAEKTPOIUTHI U HEINEKTPONUTHI. CUIIbHBIE U C1a0ble ANeKTponuThl. CTeneHb
JUCCOIAIU

Peaxiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKInii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIUI

XUMHS U OKpYKarollas cpesia

6.1

BemecrBa u marepuanbl B IIOBCEJHEBHOM JKM3HU 4eloBeKka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEaKIUi B JabopaTopuu U OBITY.
IIepBas MOMOILb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeapl (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAICHUS
[Ipenensnas nomyctumas koHuentpamus semiectB (IIJIK). Ponas xumuum B
peLICHUH HKOJIOTHUECKUX MpobieM. YCuUJeHHe MapHUKOBOTO 3¢¢ekTa,
paspylieHre 030HOBOI'O CJIOs




[Tpumenenwue cepkl, a3oTa, Gocdopa, yriepoaa, KpeMHHS H UX COSTUHEHHUN B
GBITy, MCIUIMHE, MMPOMBIINUICHHOCTU U CCIBCKOM XO3AICTBE. HpI/IMeHeHI/Ie

6.3 METa/UIOB M CIUIaBOB (CTajlb, YyryH, IOPATIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH WX coenauHeHud. [loHsSTHE O KOppO3UM METaJIoB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th),
MIPOYKTHI UX MepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEIMHEHHSIX

6.5 yriepona (MeTaH, 3TaH, ATWIEH, aUEeTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnorta). [loHsTne 0 OHONIOTMYECKH Ba)KHBIX BEIIECTBAaX: XHpax, Oeskax,
yIJIEBOJaX — U UX POJIM B KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMysaMm XMMHYECKUX COCAMHEHUM

7.2 Macchl (MaccoBOif) JOJIM PAaCTBOPEHHOTO BEILIECTBA B PaCTBOPE

7.3 10 XUMHYECKUM YPaBHEHHSIM
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