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HOACHUMTEJBHASA 3AIITMCKA

[Tporpamma o XMMHU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUsl COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE ¢eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C Y4ETOM KOHUEMIMU IPENoAaBaHus y4eOHOro npeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma 1o xXuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHUS OOYydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOEe MPEIMETHOE COoepkKaHue, IPeIyCMaTPUBAECT paclpeielieHue ero mo KiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XUMHUHU, ONPENEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
W3YYEHUS XUMUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, TOTUKU Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHM 00yUYaromuXcsl, ONpeAenssieT BO3MOKHOCTH MPEeAMETa s
peanu3anuu TpeOOBaHUIl K pe3yibTaTaM OCBOSHHsI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YpOBHE 1eNeil W3y4YeHHs TNpeaMeTa W OCHOBHBIX BHJAOB Y4eOHO-IIO3HABATEIHHOU
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUsI 00y4aroLIEerocs, ero
NPECTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHuss TI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH M caMopa3BUTUS U (OPMHUpPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HH, TaKk U B
npoecCHOHANBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOI'O
B3TJIsA/Ia Ha €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (pOpMHUpPOBaHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUsT B OOyU4E€HUH XUMHUHU 00ECIeYMBAIOTCS CHEU(UKON Coaep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha ONPEJCIEHHOM dTarie e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATILHBIX MOHSATUN XUMHUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa kK e€ maydeHuro. ConeprKaHUE CKIIABIBAECTCA U3 CUCTEMBI MOHATHI O XMMHYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. O0e ATH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY TMOCIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIbHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CHOCOOCTBYET (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAyYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3ydyenue xummun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3yyeHUH XUMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOU KyIbTyphl. 3ajlada y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
PUOOILIEHNHU K HAyYHBIM METO/1aM [MO3HAaHUS IPU N3YYEHUU BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBAaHUM ¥ DPA3BUTHH TMO3HABATENIbHBIX YMEHUH U HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO pELIEHUH, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTeMaTHYecKoe mpuoOlIieHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HaHUA,
(bOpMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOy4YaloIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpCAIbHOE 3HAUEHHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Yys 3HAHUS U
OMBIT, TIOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX IPH peuleHud npolieM B
NOBCEAHEBHOM KU3HU U TPYI0BOM JEATEILHOCTH,

— (opmupoBaHue y 00yJaronuxcs r'yMaHUCTHUECKUX OTHOILIEHHUH, TOHUMaHUs IIEHHOCTH
XUMHUYECKUX 3HaHWM AJi1 BBIPAOOTKU SKOJOTMYECKH I€1eco00pa3HOro MoBeleHUs B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHHsI CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU
Cpenbl;

— pa3BUTHE MOTUBALMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTU AaJbHEUIIEro 00yUeHHS.



OO61iee yuCio YacoB, OTBEACHHBIX AJI1 M3YyYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeflelN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYYEHUSA

8 KIIACC

ITepBoHavajbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb AaTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENIbHAsA aTOMHAsg Macca. OTHOCUTENbHASL MOJIEKYJIIPHAS
Macca. MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnyeckue M XMMHYECKHE SBICHMS. XHUMHUYECKas peaklus U €€ NPU3HAKA. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHEeHUs. Kimaccupukamst XUMHUECKIX pPEaKIii
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/0M, IMpaBUiIaMu pabOThl B j1abopaTopuu U NMpUEMaMHU
oOparieHusi ¢ J1abOpaTOpHBIM OOOpPYAOBaHHEM, M3YUYEHHE U ONMUCaHWE (HU3UYECKUX CBOMCTB
00pa31l0B HEOpPraHMYECKHX BEIIECTB, HaOmoJAeHHe (U3MUECKUX (ITJIaBJICHHE BOCKA, TasHUE
JbJla, paCTUpaHUE caxapa B CTYNKE, KHIIEHHE U KOHJCHCAIlUs BOJbI) U XUMHUECKUX (FOpEeHHe
CBEYM, IMPOKAIMBAHME MEIHON NPOBOJIOKH, B3aUMOJEICTBHE MeEJla C KHUCJIOTOW) SIBJICHUH,
HaOJII0/IEHUE U OMMCAHME NMPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakuuil (pas3jiockeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau meau (II), m3ydenue crnoco6oB
pas3jieleHuss CMeced: C IOMOINbI0 MarHuTa, (GWIbTPOBAHUE, BBINAPUBAHUE, TUCTUIUIALUS,
XxpomaTtorpadusi, TNpPOBEIEHUWE OUUCTKM [OBApEHHON COJM, HAONIOJCHHE U ONMCAHHE
pe3yJIbTaTOB MPOBEJEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHHE
MoJieNielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTraBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoja B mpupoje, GU3NYecKkue U XUMUYECKHUE CBOMCTBA (peakLUy TOPEHHUs).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMY4YEeHHs KHCIOpojga B JlabopaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kucinopona B mpupoae. O30H — aioTporHas MoAuQUKaius
KHCIIOpO/ia.

TermoBoil 3((exT XUMHUECKONW peakIUH, TEePMOXMMHMYECKHE YypaBHEHHUS, 3K30- HU
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopoa — »snemMeHT M mpoctoe BemiecTBO. HaxoxkneHue Bomopoaa B IPHUPOIE,
buznyecknue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOb! oydeHus. KucioTs! u comu.

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

®dusnueckue cBolicTBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBIIIECHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BoAe. MaccoBas [1oysl BellecTBa B



pactBope. XvUMHUYECKUE CBOWCTBA BOJbl. OcHOBaHUA. Posib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE NpUPOAHBIX BojA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuid. Oxcunpl. Kiaccupukanus okcHaoB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyomue. Homenkiarypa
OKCHJ0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcnoBanus. Kiaccudukarnust OCHOBaHWE: HIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. PuU3MUECKHME M XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomydyenue
OCHOBaHUH.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kuciaor. @uznyeckiue 1 XUMHUECKUE
cBoMcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknatypa cosieid. @Pu3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTndeckas CBA3b MEXKy KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIMpeeNieHue CoJepKaHusl KUCIOpoJa B BO3AyXe, MONyYeHHE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpPEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U ONHUCAaHUE MX CBOICTB, IOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
M3Yy4YEeHHUE CBOWMCTB BOAOpoaa (TOpeHue), B3auMojeicTBUE Bogopona c¢ okcugoMm wmeau (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOIIOIeHHE 00pa3I0B BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHUE OCOOEHHOCTEM pacTBOPEHUS BEUIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM U KajibIleM) (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3ll0OB HEOPTaHMYECKUX BEIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHHs OKpacKM WHAMKATOPOB B pPAacTBOpPax KHCIOT U LIEJIOYEH, M3ydyeHHE
B3aumojieiicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, MOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChI HEOPTAaHUYECKUX COCIUHEHUI.

Ilepuoguyecknii 3axkoH u Ilepuognyeckasi cucrema xumudeckux sjiemenros /. U.
Menpneseea. Ctpoenune aToMoB. XUMH4YeCcKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TOMBITKA KJIACCUPUKALNUN XUMHUYECKUX dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHbIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE Ia3bl).
DJeMeHTBI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIBI 1 THAPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xumudeckux odiemeHros [, .
MenneneeBa. Kopotkonepuognas u junHHONepuoaHas (opmsl Ilepuoanueckoil cucreMsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombl. Onexktponbl. CrtpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMUUYECKHX AJIEeMEHTOB [leproanveckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOrO 3JIEMEHTAa IO €ro IOJOXKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.



3nauenue [leprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbI U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIponecchr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaNIOB, B3aMMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KHUCJIOT M ILIEJIOYEH, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOLINUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi (TOPEHUE, PEAKIIUH PA3JI0KEHUS, COCIUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeIMEeTHbIX CBA3€H MpHU U3YYEHUH XMMHUU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHUH,
ABJIAIOLIUXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAy4HbIH (akT, THUmoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHUE BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: armochepa, rtuapochepa, MHHEPAIbI, TOPHBIE TMOPOJBI, TIOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHME BeIIEeCTBA: BHUIbl XUMHUYECKOW CBS3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KjaccaM HEOPraHWYECKUX COEIWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX PEaKIMi MO pa3luYHBIM IMpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3((exTy, Mo H3MEHEHHIO CTeleHel
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonarue o cxkopoctn xuMuueckoil peakiuu. [Tonsarue 06 oOpaTUMBIX M HEOOpPATUMBIX
XUMUYECKHX peakiusax. [IoHsATME O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuse. I[loHsTme o0 XuMHUyeckoM paBHOBecHMH. DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE PEaKIMK, DSJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUUECKON IUCCOLMALNU. DIEKTPOJIUTHL U HEIIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyy. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu monHoro oOMeHa. YCIIOBHSI NPOTEKaHUS pEakIMii HOHHOTO OOMEeHa, TMOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBIL.
[TonsaTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHHMYECKUX BEIIECTB —
METaUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEcca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOKHO HCIIONIb30BaHHE BHUACO MATEpPUANIOB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHUS PEaKIHMii MOHHOTro oOMeHa (oOpa3oBaHHE
OcaJKa, BbBIICIICHHE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUIFOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUN (FOpEeHUEe, PEaKIMu Pa3oKEHUs, COCIUHEHHUS),
pacro3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0 KAUeCTBEHHBIX pEaKIHMil Ha HOHBHI,
pElIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMmeTtasibl M MX coeIUHEHUS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTeHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
mienioyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XHUMHYECKHE CBOWCTBA, IOJy4YeHUE,
npuMeHeHue. [leficTBre Xa0pa 1 XJIOPOBOIOPO/Ia HAa OpraHu3M YelloBeKa. BaxxHen e XJI0puasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie crereHn okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEephbl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHUE CBOMCTBA
ceppl. CepoBofopoa, CTpoeHHe, (U3NYECKHE M XHUMHUYECKHe cBoiicTBa. OKCHABI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak TpeacTaBUTENS Kilacca KUCIOT W crenududeckue). XUMHUYECKHE pEeaKIu,
JeKaIe B OCHOBE TMPOMBIIIICHHOTO CMOco0a TOJYYeHHUsS CEpHOWM KHUCIOTHL [IpumeHeHue
cepHot kucinoTel. Cou cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. Haxoxnenue
ceppl W €€ COEQUHEHUUW B TpUpoJe. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEeH Ccpeabl
COCTMHCHUSIMU CEpbl (KUCIOTHBIE JTOXIM, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €T0
MIPEeI0TBPAICHUSI.

OO0mass xapakTepucTHKa d1eMEeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHUSA. A30T, pPacIpoCTpaHeHHWEe B Tpupone, Quudeckue u
XUMUYECKHE CBOMCTBA. KpyroBopot a3zora B nmpupojae. AMMHUaK, ero (GU3n4ecKue U XMMHUIECKUE
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMsI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHass peakids Ha WOHBI aMMOHHS. A30THAas KHCIIOTa, €€ IMOJy4YCHHE,
dbuznueckue W XUMHYECKHE CBOWCTBAa (OOIIME KakK TMPEACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHnii. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOIICH Cpellbl COCTMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3ieMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoicTBa. Asncopobuus. KpyroBopot yriepona B npupoze.
Oxcuapl yraepona, UX pU3NYECKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
IIOJIyYEHUE U IPUMEHEHHE. DKOJOTMYeCKHe MpoOIeMbl, CBA3aHHbIE ¢ OKcuaoM yraepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YrolbHas KHCIOTa U e
CONM, UX (PU3MUECKHMEe M XUMHMUYECKHE CBOICTBa, IOJydyeHHe M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MoHBL.  Vcronb3oBaHue  KapOOHAaTOB B OBbITY, MeIUIUHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, JTWJEH, AalETUJIeH, ATAaHOJI, IJMIEPHH, YKCyCHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX IepepaboTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIIICHHOCTH. [IOHSITHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oeskax, YriaeBoJax — M HMX pOJIM B KU3HU ueloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOMCTBA, TIOJIyu€HHE M IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobmembl
6€30I1aCHOI0 MCII0JIb30BaHMs CTPOUTEIBHBIX MAaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOJIOJEHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pas3llaMH XJIOPUIOB (TajJoOre€HUIOB),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COEeIMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMaTepHuaoB), HaOdIOfeHUWEe Tpolecca OOYINIMBaHUS — caxapa IMOJ  JeicTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cylnb(arT-uoH U HaOoJleHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YAOOpEHHIA,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH M HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb0 (BO3MOKHO
MCIIOJIb30BAaHUE BUJEOMATEPUAIIOB), U3YyYEHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaduta, ¢ymuiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACOpOIMM PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTHBOra3a, IOJy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJEHHE KaueCTBEHHBIX PEAKIMH Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJad 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUSY.



MeTajlibl M X COCAMHEHUS

OOmass xapakTEepUCTHKAa XWMUYECKHX OJEMEHTOB — METaUIOB Ha OCHOBaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3semeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBsI3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN psAJ HanpspKeHUH MeTamwioB. Pu3nueckue W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmMe crnocoObl MOMy4YeHHsI MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIuiaBsl (CTallb, YyT'YH, NIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[[{eounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaxXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[[{enouno3emenbHbIE METAUIbl MarHui M KajapUui: mnoJoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHellne coequHEHUs
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyueckne U XMMHUYECKUE CBONCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MeneneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeuapl, ruapokeuasl u conu skenesa (II) m xenmesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMi MeTalIOB M CIJIaBOB, WX (U3NYECKUMHU CBOWMCTBAMHU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJICHCTBUS OKCHJIA KAJIBIUS U HATPHUS C BOAOU (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs jKele3a B
KUcToposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUACOMATEpUAOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alfOMUHUS, ITMHKa, xene3a (II) u xenmesa
(I1I), meau (II), HaOmroieHNE W ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS TUIAMEHM MOHAMM HATPHS,
Kamusl U KaJlblusg (BO3MOXKHO HCIIOJNIB30BAaHHME BUAEOMATEPUAIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxaouias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpepl (TIpeenbHas JOMyCTUMass KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIS1 OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OOue ecTecTBEHHO-Hay4Hble IOHATUSA: HaydHbId (akT, TUIOTE3a, 3aKOH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MNEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®dusmuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJMJ, MH30TOIIbI,
pPaJMOaKTUBHOCTb, MOJIEKYJa, DSJCKTPUYECKUH 3apsl, MPOBOJHMKH, IOJYIPOBOAHUKH,
JVRJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3WYECKHE BEIMYMHBL,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE IPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MHUHEpaJIbHbIE yI0OpEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

['eorpadusa: armoctepa, ruzmpocdepa, MHUHEpalbl, TOPHBIE TOPOJIbI, IOJE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NPOrpaMMbl OCHOBHOIO 0O1Iero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZle 00Y4YeHUsI XMMUHU B €JUHCTBE y4eOHOM M BOCIUTATEIBbHOM 1eATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHWCKHMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMH [EHHOCTSIMH, TIPUHATHIMU B OOIIECTBE MpPaBUJIAMHA M HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATM3ALUN 00yUarOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAOT TOTOBHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITeIHbHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTprMoTHYeCKOro BOCHUTAHMA:

[IEHHOCTHOTO OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMaHMS 3HAYCHUs XMMUYECKOH HAayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMAIMEH O MEPEIOBHIX JTOCTUKECHUSX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IecTBa;

2) rpa’IaHCKOr0 BOCIIUTAHMSA:

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpPaBWIaX MEXJIMYHOCTHBIX OTHOIICHWUH B
KOJJIGKTHBE,  KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
yueOHOHCCIIeI0BATENbCKONW, TBOPUECKOW U JAPYIMX BHAAX JESTENBbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JeSITEIbHOCTH IPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/ad,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWW YYEOHBIX NPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpOLIECCEe ITOM y4eOHOW AEATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApHUINEH C IMO3UIMHM HPABCTBEHHBIX U
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUpPOBO33PEHUYECKHE  TNPEACTAaBICHHUS O BEUIECTBE M  XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH M COCTABIISIOLINE OCHOBY ISt
NOHUMaHMs  CYIIHOCTM HAyyHOM KApTHMHbI MHpa, NPEACTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C IMPUPOAHOH CpenoH, o posu
XUMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIE MOTHBBI, HAlpaBJICHHbIE Ha IOJyYEHHE HOBBIX 3HAHUHM IO XHMHH,
HEoOXoauMBble Uil OOBSICHEHHs HAOJMIOJAEMbIX IPOLECCOB M SBJIECHUH, I03HABaTEJIbHOM,



MH(OPMALIMOHHOW U YUTATENIbCKON KYJIbTYPBI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITENIbHOM pabOThI
C y4e€OHBIMHU TEKCTaMM, CIIPABOYHOH JMTEpPaTypoOd, NOCTYNHBIMU TEXHUUECKHUMHU CpPEACTBAMHM
UH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCOBHAHHOMY BBHIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbA:

OCO3HAaHUE LEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3/J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHHUs] ANKOTrOJsl, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBui 0€30MacHOCTH NpU OOpalieHHH ¢ XMMUYECKMMHU BEUIECTBAMH B OBITY M pealbHOMN
JKU3HU;

5) Tpya0oBOro BOCIMTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TpyAy M pe3yjibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE NPHUMEHEHUs
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIUBUAYAIbHOW TPACKTOPUU
MNPOJOHKEHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHON Mpo(ecCUOHAIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JIOrM4eCcKOro BOCIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M ICUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHSI MPaBUIJI 0€30MaCHOTO MOBEACHUS MPHU paboTe C BEIECTBAMH,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHHM, IS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEOH, ISl MTOBBIIIEHHS YPOBHS 3KOJIOT MUECKON
KYJIBTYpBl, OCO3HaHUS INTOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MpOoOJIeM U MyTel X pelieHus
IIOCPEACTBOM METOJIOB XMMMH, YKOJIOTMUECKOTO MBILUICHHS, YMEHHSI PyKOBOJCTBOBATbHCSI UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yJibTaTOB BBIIEISAIOT 3HAYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUYHbIe TOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MperIMeToB GOpMUPOBATH MPEICTAaBICHHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHHBepcallbHble yueOHbIE NEHCTBHs (IIO3HABaTENIbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOeCrednBa0T (OPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO J1eATeNbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIE YUeOHblIe AelicTBUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUI:
pacKpbIBaTh CMBICI XMUMHMUYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE IPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONb30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATb OCHOBAHMS M KPHUTEPHUM IS Kiaccuukanuu
XUMHUYECKHX BEIIECTB U XMMHUECKUX pEaKLUi, yCTaHABIUBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U



MEXTy 00BEKTAMU U3Y4EHUs], CTPOUTH JIOTHYECKHE pacCyk A€HUs (MHIYKTUBHBIE, 1€ yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHME MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATUS (IPEAMETHBIE U METAlpEIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBbIE) MOJEIH, HCIOJIb3yeMble B XHMHH, NPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M ypaBHEHHE XHUMHYECKOM peakiud — TpU pPEHIeHUH Y4eOHO-
[IO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNW BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIE NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHUYECKHX pPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHUUYMHHO-CIEACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarejbckue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BONPOCHl B KayecTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Uil (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUIA;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEACHHUIO YYECHHUUECKHX
9KCHEPUMEHTOB, YMEHHE Ha0JII01aTh 3a X0/10M MPOoIecca, CAMOCTOSTEIbHO TPOrHO3UPOBATH €T0
pe3yibTar, (GopMyIMpoBaTh OOOOILIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OINbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Padora ¢ undopmanmeii:

yMeHHue BbIOUpaTh, AHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUUHBIX BUI0B
U GOpM MPEICTABICHMS], OTYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAs TUTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh [TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTh pa3IMuHble METO/IbI U 3alpOChl MPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIIOJHEHUS y4eOHBIX M MO3HABATENIbHBIX 33134
ONpeAeNIEHHOr0 THIA, MPUOOPETEHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYIbTYPO aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpeiCTaBICHUS
UHPOPMALlMUM U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHME HCIOIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HCCieI0BaTeIbCKOU
NeSITeIbHOCTH UH(OPMALIMIO O BIMSHUY MPOMBIIUIEHHOCTH, CETbCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHMsI 3aJaBaTh BOIpPOCH (B XoJe auanora M (WIM) JUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll TeMbl, (HOPMYIHPOBATH CBOM NPEAJIOKEHHS OTHOCHUTENBHO BBITIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHMSI IPEACTABIATH MOJMyYE€HHBIE PE3ybTaThl TO3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3eHTALMI0 PEe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTa);

YMEHUs y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
UCCIICI0BATEIbCKON JIEATENBHOCTU NPH PEIICHUM BO3HHUKAIOIIMX IMPOOJEeM Ha OCHOBE Y4éra
Oo0IIMX MHTEPECOB U COTJIACOBAHMS TO3UIMH (0OCYXKICHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
LITYPMBI», KOOPAMHALIUS COBMECTHBIX ACHCTBUI, ONIPEIEICHNE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTHe).



PeryasiTuBHble yHHBepcajbHble YueOHbIe 1eHCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENTh LU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATEIILHOCTH, BBIOMPATH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AIrOPUTM JEUCTBUM INpHU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHsS HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLIEHUBATh COOTBETCTBUE IIOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM 1IEJH,
YMEHHUE UCIOJIB30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUU 33JaHUN.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHHIO O0S3aTEIBHOIO COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHON (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJarmuMuCcs Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crneuuduueckue s
npeaIMeTHO o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETALNH, IPE0OPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX.

K konny oOyueHus B 8 kiacce mpeaMETHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® pPACKpPBIBATh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHN: aTOM, MOJEKYJa, XUMUYCCKUI
9JIEeMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas U MOJIEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJS XUMHUYECKOI'O
3JIEMEHTAa B COEAMHEHHUM, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHSI, XUMHUECKas peakius, Kiaccuuxarms
peaklMii: peakiii COeIMHEHUS], PEAKLIUH PA3JI0KEHUS, PEaKUU 3aMEIICHUs, PeaKINH
0o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3PdeKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYEcKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAS KOHIIEHTPAIIKs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHSATH 3TU
MOHSITHUS TIPU ONMCAHHUH BEIIECTB M MX MPEBPAIICHUI;

® ICMOJNIB30BaTh XUMHYECKYI0 CHUMBOJIMKY JMJIs COCTaBleHUs (OPMYN BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OmNpeleNnsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
OTpeNe€HHOMY KJIacCy COCIMHEHHH 1o QopMmynaM, BHI XUMHUYECKOW CBS3H
(xoBaJleHTHAs! ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepronnueckoro 3akona /. 1MI. MenneneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHUE MEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJIpo;

® ONUCBIBATh W XapakKTepu3oBaTh TaOMMuHyr0 ¢opmy Ilepuonnyeckoil CHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «IJ1aBHas moArpymma (A-rpynma)» u
«moboyHas moxarpynmna (b-rpymma)», maneie W OONBIIME TEPUOMABI, COOTHOCHUTH
0003HaYeHHsI, KOTOpPBbIe UMEIOTCS B Tabmuie «llepuoanyueckas cucTteMa XUMHYECKUX
sneMmeHToB J[. 1. MeHzaeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacipezeneHre uxX 1Mo JIEKTPOHHBIM CJI0SIM);



KIJIACCHU(UITUPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUICCKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILIECTB Pa3IUYHBIX
KJIACCOB, TOATBEpPXKJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIISITH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CHUCTEMATH3aIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CJIECTBEHHBIX CBSI3€M — JUISl M3YYEHUs CBOMCTB BEIIECTB M XMUMHUYECKHX PEaKUUU,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHHE,  HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealbHbII U MBICIICHHBI);

CJleloBaTh IMpaBUJiaM TIOJIb30BAHUS XMMHYECKOM TMOCYIOH H  JaOOpaTOPHBIM
o0opy/soBaHUEM, a TaKKe MpaBHJIaM OOpaleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
U coOupaHuio Tra3000pa3HBIX BEMIECTB (BOAOpPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJIUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCTIOT C TIOMOIIBbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPAHX U IpyTHe).

K konny oOydeHus B 9 kijacce NpeIMETHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHHI:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSTHI: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELMIECTBO, CI0XKHOE BEIIECTBO, BAJIECHTHOCTB,
JJIEKTPOOTPULIATENIBHOCTD, CTEIECHb OKHUCIEHUs, XMUMHUYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUud HMOHHOrO OOMeHa,
KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUH,  OKHUCIHUTENIb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(koBaJleHTHasl, HOHHAs, MeTaJJIMYecKas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKIUHu, IMpPEeAeNbHO JOIyCTUMAs
xkoHueHTpauus [TIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHSATH 3TH
IIOHATUS IIPU ONIMCAHUM BEILECTB U UX NPEBPALCHU;

UCITOJIb30BaTh XUMHUECKYIO CHMBOJHUKY JUIi COCTaBleHHs (OpMyn BelECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIPENEIATh BAJICHTHOCTh M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJICKHOCTH BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHMH Mo (opmynam, BHJ XMMUYECKOH CBS3U (KOBAJEHTHas, MOHHAs,
METaJUIn4YecKas) B HEOPraHUYECKUX COEJUHEHUAX, 3aps] HOHAa IO XMMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKOU pEeIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIc [lepuonnueckoro 3akona /[. . MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHME: OIMMUCHIBATH U XapaKTepU30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHas mnoArpynmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpbIE HMEIOTCI B MEPUOAMYECKON Tabmuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YruCiIo MEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JEMEHTOB M UX
COCIMHEHUI B MpeJeax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHNU(PUUIECKHMEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOILIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHUSI JICKTPOJIUTUYECKONW JTUCCOUMUAMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPaBHEHUS peaKlnii MIOHHOTO 0OMEeHa, YpaBHEHHs peaKluH,
MOJATBEPXKIAIONINX CYHIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMHU
Pa3INYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXXHOCTH
MPOTEKaHUsl XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA M0 (OpMyJie COEMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOnroAaTh MpaBuia MOJb30BAaHUS XHMMUYECKOM TMOCyJol U J1ab0paTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBHUia OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PAa3JIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHUI-, OpoMHI-, HOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, Cylnb(dar-, TUIPOKCHUI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTEIbHON NeATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJeHUEe, W3MEPEeHHe, MOJEIMPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICTICHHBIN ).
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MPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJILHOM ITPOT'PAMMBI

8 KUIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

1.3

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHUX TIOHSTHUH: aTowm,
MOJICKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJsipHasT Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs macca, MaccoBas JOJS XHMHUYECKOIO
dJIeMEHTa B COCAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas pPEaKIus,
KIacCU(pUKALUA  PEaKIHMil:  peakluud  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIMU 3aMEIICHUs, peaKkIuu OOMEeHa, 0JK30- |
SHAOTEPMUYECKUE PEeaKIUH, TeruoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BeulecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATHH H
MPUMEHSITh 3T MOHATHUS IPU ONHMCAHNUU BEIIECTB U UX MpEBpallleHUuI
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JIi COCTaBi€HUsS (GopMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOrO Y4YC€HHA, 3aKOHa

ABoraapo

L.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBYy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa Mo ¢opMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICITMPOBaHUE, AKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTH: OKCH I,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1accy

coenuHeHul no popmMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEpXkIasi OMNHMCAHHE MPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TONB30BaHUS XUMHUYECKOW TIOCYyIOH U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU 10 BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JIOJIed PacTBOPEHHOTO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE YKCIIEPUMEHTHI IO
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoIdTaIenH, METHIIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepumogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC peakunuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUH: SAPO aTroma,
AIIEKTPOHHBIN CIIOW aToMa, aToOMHas OpOWTanb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJIsIpHad KOBAJCHTHasd CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIHHOCTh, HMOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMKCHIBATh U XapaKTepu30BaTh TaOimuuHyto ¢dopmy llepuonmyeckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica [lepumoanudeckoro 3akona .M. Menaeneesa:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT uX nonoxeHus B [lepumomudeckoit

CHCTEMCEC

COOTHOCHTH  O0O3HAuUeHHWs, KOTOphIE HMMCIOTCS B  TabmMIe
«Ilepuonuyeckass  cuctemMa  XUMHUYecKUx  anementoB  JI.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIIee YHCiIo

9JICKTPOHOB U PACTIPCACIICHUC UX IO SJICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC
Kon
MIPOBEPSIEMOTO
pe3yinbTaTa

OTpEAeNsATh CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

HpOBepﬂeMLIe NpEeAMETHBIC PE3YIIbTATBI OCBOCHUS OCHOBHOH
O6p3.30BaTeJ'ILHOI71 nmporpaMmMbl OCHOBHOTO 0611161"0 O6p8.30BaHI/ISI

1

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHSATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peakiMu MOHHOrOo OOMEHa, KaTallu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XHMHYECKas  CBA3b  (KOB&JIEGHTHAs, HOHHA,
METaJUINYecKasd), KpUCTAJUIMYECKas pemeTKa, CIUIaBbl, CKOPOCTb

XUMHUUYECKON peakiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH H




IMPUMCHATH O3TH IMOHATUSA IIPHU OIMMCAHWH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS DSJIEKTPOJUTHUECKOW AMCCOLMUALMM KHUCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PaCYETHI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

Ilo Ttemam: «Hemeraiuibl U UX coeauHeHUs» U «MeTalibl U HUX

COCIUHCHUA

2.1

XapaKTepU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMUIECKNE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, HMOJATBEP:KJas ONMCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBEPKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIEOBaTh MpaBWJaM TMOJb30BAaHUS XUMHUYECKOM TIOCYyIOW H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMH IO BBINOJIHEHUIO
71a00PaTOPHBIX XMUMHUUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAIOIINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOoHar, Qocdar, cummkar, cymnbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHS, HOHBbI H3YUYCHHBIX MCTAJIJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIIECCTBA, KOPPO3Usd METAJIIIOB

3.2

OPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATCIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,

BBIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBs3El — 1 U3YUCHUA




CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIHHi; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWE, W3MEpPEHUE, MOJCIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon

[IpoBepsiemMblil 31IeMEHT coAep KaHus

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUSA

1.1

[Ipenver xumuu. Poiap XUMUK B JKM3HM 4eloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

1.4

ITonsTHEe O MeTOAAX MO3HAHUSA B XMMHUU. UHCTHIEC BEIIECTBA U CMECH. Crioco0n1

paszaeneHus cMecen

ATOMBI W MOJICKYIJIBI. Xumudaeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMHUYECKOro 2JIE€MEHTa

B COCAMHCHUN

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHUYECKHUX COSINHECHUM

1.6

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XUMHUUeckue ypaBHeHUs. Knaccudukanus

XHUMHUYCCKUX pCaKI_II/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6MCH3.)

1.7

XHUMHUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOMW MOCY/I0H, ¢ MTpaBUIaMu
paboTel B JabopaTopur W TpuU€MaMH OOpalieHus C J1TabopaTOPHBIM
obopynoBaHWEeM, W3yYE€HHE M OINUCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (TUIaBIeHHE BOCKA,
TassHUC JibJa, paCTHPAHUC Caxapa B CTYIKEC, KUIICHUC U KOHACHCALIUA BO)II)I) n
XUMUYECKUX  (FOpEHHE  CBEYM, [MPOKAJUBAHUE MEIHOM  MPOBOJIOKH,
B3aMMOJICKICTBHME MeJla C KHCIIOTOW) SBJIEHWW, HAOIOJICHWE W OIUCaHue
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapusi, pa3ioKEHHE

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kelie3a ¢ PaCTBOPOM




comm meau(Il), nzydenne crmocoOoB paszaeseHusi cMecel (C TOMOIIbI0 MarHuTa,
bunbTpOBaHME, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeIcHUE
OYHCTKH ITOBApEHHOH COJIM, HAOIOJICHHUE U OITUCAHUE PE3YJIbTATOB IPOBEICHUS
OMBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MoJenei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme MIpEACTAaBUTCIIM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — snemMeHT U mpocToe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpone, (HU3HYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. I[lpumenenue kuciopona. CrocoObl
MOJIyYEHHUsl KHUCIOpoJa B J1adopaTopuud M HpoMbIIUIEHHOCTH. KpyroBopot

Kuciopoja B mpupojie. O30H — aIoTporHas MoIu(pUKaIKs KHCIOpoaa
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TemnoBoit 3 hekT XUMUUECKON peaKkuu, TEPMOXUMUYECKUE YPaBHEHHUS, SK30-
U DHJA0TEpPMUYECKUE peakuu. TOIUIMBO: yrojib U MeTaH. 3arpsA3HeHHE BO3/1yXa,

YCUJIICHUC MTAPpHUKOBOI'O B(I)CI)GKTB., pa3pymieHue O30HOBOI'O CJI0s

2.3
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2.5

Bomopon — amemenT u mpocroe BemecTBo. HaxoskneHwe Bomopona B HPHPOIE,
¢u3nueckue M XWMUYECKHE CBOWMCTBA, NPHUMEHEHHE, CIIOCOOBI MONyYEHHS.

Kucnotse! u conun
Mounsipablit 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

dusnyeckue CcBOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacelliennble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B NpUpoAe M B KHU3HM 4enoBeka. Kpyrosopor
BOABl B TMpupoje. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

2.7

Knaccugukanus Heopranmueckux coenuHeHuil. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa okcujaoB. Pusndeckue M XHUMHYECKUE
CBOICTBa OKCHAOB. [loiryueHne okcuoB

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. du3nyeckue U XUMHUYECKHUE CBOHCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucinor. Ousuueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pgan axkxtuBHOcTH MeTayioB H.H. Bekerosa.

ITony4yenue kucior
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Comu. Homenknarypa conei. @u3nyecKue M XHMUYECKUE CBOMCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XVMMHYECKUN  DKCIEPUMEHT: KAa4eCTBEHHOE  OIPEACICHUE  COACpIKaHMs
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, paclo3HaBaHUE U U3YyUEHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, IHOIydeHue, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MOKHO MCIONIBb30BaHUE BUIEOMATEPHAIIOB),
HaOroseHne OO0paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHUs] BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBUE BOJAbI C MeTallaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJb30BaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M LIeJIoYeil ¢ IOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIMi HEUTPAIN3allii, MIOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHMI,
BBITECHEHHE OJHOr0 MeTajula JpPYyrUM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAJIbHBIX 3a1ad Mo TeMe «BaHeimme Kiacchl HEOPraHUYECKHX

COEeTUHEHUI
Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aToMoB. XuMU4ecKkas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

3.1

3.2

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX ieMeHToB J[. 1.
Meneneesa. Koporkonepuognas 51 JUIMHHOIIEpUOHAS bopmbI
[lepuoanueckoit cuctembl xuMuueckux osiemeHtoB J[.M. Menzaeneena.
Ilepuonsl u rpynmsl. PU3MUECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymIbl AJIeMEHTa
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Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue




AJIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XMMHYECKMX 3JIEMEHTOB
Ilepuonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. MenneneeBa
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3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpylmaM M MEpHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl Pa3BUTHsA HaykKu U npakTuku. .M. MenneneeB — y4€HbI U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mofisipHass M HEMOJSIPHAs)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. FlOHHAs CBS3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoiecch

OKHCJICHHMSA B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC
Kon

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe O0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE TUAPOKCHAA LMHKA C pAacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEJECHNUE ONBITOB, MIUTFOCTPUPYIOIIUX IPUMEPHI OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, PCaKnn pa3jioKCHUs, COCI[I/IHeHI/ISI)

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JieMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbI XHUMUYECKOW CBSI3M. THMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU
1 BUJA XUMHUYecKon cBsi3u. Kiaccudukamnmsi 1 HOMEHKIaTypa HEOPTaHHIECKUX
BeleCTB (MEXIyHApOAHAas U TpUBHaJbHAas). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3JUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX PeaKkIMi M0 Pa3IMYHbIM MpU3HAKaM (TI0 YHCITy U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIIOBOMY 3¢ dekry, Mo
W3MEHEHMIO CTETNIeHEH OKHMCICHHS XMMHUYECKHX 3JIEMEHTOB, MO0 0OpaTHMMOCTH,

[0 YYacTUIO KaTanuzaropa). OK30- M JHIOTEPMHUYECKHE peakiuw,




TepMOXUMHUYECKHUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu

1.4

1.5

[Tonsite 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW peakUUd U TOJO0KEHHE

XUMHYCCKOI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHL.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMN BEIIECTB C PA3IMYHBIMU BUJAMU
xumuueckoi cps3u. Ctenenp aucconuanui. CUIbHBIE U cIa0bIe SIEKTPOJIUTHI.
Peakiuu nonHoro obmeHa. YcCloBUS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHHMs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHWH M COJCH B CBET€ NPEIACTABICHUA OO0 JJICKTPOIHTHUICCKOM

Aucconuanuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. Ilonstue o TuapoJIn3eC coJjieit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KpPUCTaNIMYECKUX
PEIIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB M HEMeTauloB (rpadura u
azMasa), CJIOKHBIX BEIIECTB (XJIOpuJa HaTpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peakiuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOIMALMN  KUCIIOT, Ieaoded M conedl (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOUIUX IPU3HAKU
MPOTEeKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BBIJCIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAaKLUUH (TOpeHHe, peaklul pa3ioKeHUs, COeIUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KAUeCTBEHHBIX PeaKIuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis!l 1 UX cOeIUHEHUS

2.1

OOmass xapaktepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIC CTeTeHN OKuciaeHus1. CTpoeHue u (U3NIECKHUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOIOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YelloBeKa. BaxkHelline XJIOpHAbI U UX




HaXO0XJCHHUE B IPUPOJIE

2.2

2.3
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2.5

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (hu3nuecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPONHBIE MOAU(PHUKAIUN
KHCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHYECKHE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduueckue). XUMHUYECKUE
peakiuy, JeKanre B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxaeHue cepsl U €€ COCIMHEHUH B MPUPOAC. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COCTUHEHUSIMU cepbl (KUCIOTHBIC TOXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpAILECHUs

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢usnveckne u XUMHUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, MOdydyeHue U npumeHeHue. Comu
aMMOHU4, nux (1)I/ISI/I‘I€CKI/IG n XUMHUYCCKUC CBOI\/JICTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MOJy4eHHE,
(dbuzmveckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeJACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYecKoe 3arpsi3HEHHE OKpY Karolei
Cpeabl COETMHEHUSMH a30Ta (KMCIOTHBIE TOXKAM, 3arpA3HEHUE BO3/yXa, TOUBI

1 BOJIOEMOB)

®ocdop, amtorponHsle Moaupuxanuu gocdopa, pusnueckrne U XUMHYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEeHHI

O6mas xapakrtepuctuka 31meMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHHE B MNpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuasl yriaepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBA, AEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJTyYeHHEe M NMPUMEHEHHE. JKOJIOTHYeCKre MpoOIeMbl, CBI3aHHBIE C OKCHUIOM

yraepona(IV); rumoresa T1100anbHOTO TOTETUICHHWS] KJIWMAaTa; IMMapHUKOBBINA




2.6

adpdexr. YrompHas kuciaora U €€ cond, UX (UUIECKHEC U XUMHUYCCKHE
CBOICTBa, MOJy4yeHUE U mnpumMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEJUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

[lepBoHauaIbHBIE TIOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriepona (MeTaH, 3TaH, STWICH, AaleTWICH, 3TAaHOJ, IJIHMLEPUH, YKCYCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OelkaX, yrJieBoJaXx — M HMX pPOJU B KU3HU
gyenoBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKMX M HEOPTraHMYECKHX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue H XUMHUYECKHE CBOWCTBA, TIOJIYYCHUE U
npumeHenne. CoelMHEHUs KpeMHHUs B mpupojge. OOmme mpenctaBicHus 00
okcune kpemausa(IV) u kpemuueBoi kuciore. CHIMKATHI, UX HCIIOJIb30BaHHE B
OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOoH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HX MPOTEKAHUS; OIMBITHI, OTpPaXKarollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPHUIOB
(raJloreHN10B); O3HAaKOMJICHME C oOpa3namMu cepbl U e COeIMHEHHSIMHU
(BO3MOXKHO HCIIOJIb30BAaHHWE BHUJCOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJ ACHCTBHEM KOHLEHTPHUPOBAHHON CEPHON KHCIIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH ¢ HaOMIoJeHHe MpHu3Haka eé
MIPOTEKaHMs; O3HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COeIUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpa3lamu
a30THBIX U GochHOpHBIX yIOOpEeHUH; MoIydeHne, cooupanue, pacrno3HaBaHle U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAaueCTBEHHBIX peakIuil Ha HOH
aMMOHMSI W (ocdar-uOH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO
HCIIOJIb30BAaHUE BHJIEOMATEPHATIOB); HM3YyYEHUE MOJENEH KPHUCTaUINYECKUX
pewéTok anmasza, Trpadura, (QyJUIepeHa; O3HAKOMIIEHHME C IPOLECCOM
azicopOIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; TOJY4YeHHE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB




3.1

3.2

YIJIEKUCIIOTO Ta3a; MNpOBEJEHHE KAayeCTBEHHBIX peakuuid Ha KapOoHAT- U
CUJIMKAT-UOHBl U H3YyYCHUE IMPU3HAKOB HUX MPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM HPOMBILIUIEHHOCTH;, DPEUICHHE SKCIePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAIUILI U UX COEIUHEHUS))
Meranibl 1 UX COETMHEHU

OO01mmas xapakKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxkenus B llepuoamyeckoid cuctemMe XuMuueckux aiemMentoB JI.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHHe METAIIIOB. MeTallinyeckas CBsI3b U
METaUIMYECKas KpUCTANIMYECKas peleTka. DJIECKTPOXUMHYECKUM  psif

HaIpsKEHUH METaJUIOB

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTayuioB. OOmIe crocoOb! MOTyYeHHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJIOB, OCHOBHbBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U ITPOMBIINIJICHHOCTH
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3.5

[lenouynsle Merasuibl: nosoxkeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHEeHHMe INENIOYHBIX METAUIOB U HX

COE€IUHEHUN

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMH:  IIOJIOKEHHE B
[Tepuonnueckont cucreme xumuueckux sneMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHue B npupoje. PU3nyeckue M XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kaiublus. BaxHeilmve coenuHeHUs Kanblusg (OKCHIA, THUIPOKCHUI,

conu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmomuHuil: TonoxeHue B llepuomnmyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aroMa; HaxoxaeHue B mnpupone. dusmyeckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XxuMudeckux 3neMenToB J[.1.
MenpeneeBa; CTpOEHHWE aToOMa; HaxXxoXJeHWe B mnpupone. Ddusznueckue u
XUMUYECKUE cBoMcTBa kene3a. Okcunbl, Tuapokcuasl u conu xene3a(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTYyYCHUE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3ljaMH METaNIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; W3YyYEHHE pE3YJIbTaTOB KOPPO3UU METaJIOB

(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEH




4.1

B3aMMOJICHCTBHSI OKCHJa KaJbLUs M HATpus C BOAOH  (BO3MOXHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HUCCIICIOBAHHE CBOWCTB KECTKOW BOJBL;
mporiecca TOpPEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAUYECTBECHHBIX PEAKIUN HA HOHBI
(Marams, Kanblus, amroMuHus, nuHKa, skeneza(ll) u sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMHMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHW MOHAMH HATPHS,
Kaaust W Kaublsi  (BO3MOXKHO — WCIIOJIB30BaHUE  BUCOMATEPHAJIOB);
uccienoBaHie aM()OTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS W THUAPOKCHUIA
IIUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33J1au 1o TeMe «BaxkHele MeTaibl 1

HX COCIIMHECHHUS
XHUMHA ¥ OKpYXkarolas cpeaa

HoBeie maTepuanbl u TexHonoruu. BemecrBa u marepuanbl B MOBCEIHEBHOU
JKU3HU 4YesioBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms Mpu XUMHUYECKUX OXKOTaxX H

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsA3HEHUE
okpyxkatommei cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEPepabOTKH, KX POJIb B OBITY M IIPOMBIIINICHHOCTH

XUMUYECKUH IKCIEPUMEHT: U3yueHrue o0pa3IoB MaTepHalIOB (CTEKIIO, CILIABBI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)

IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHON NPOT'PAMMbI OCHOBHOI'O

OBILIET'O OBPA3OBAHUA
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0O
MIPOBEPSEMOTO YpOBHSI OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
TpeOoBaHUs obmero oopazoanust Ha ocHoBe PI'OC
1 IIpencraBnenue:

1.1

O IMI03HAaBAa€MOCTH SIBIEHUH MPUPOJIbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIel KyIbTypbl M MPaKTHUECKOH
JEeSITeTbHOCTH 4YeJOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa,;

IIOHUMaHHUEC MECTa XUMHU CPEAN APYIrUX €CTCCTBECHHBIX HAYK

1.2

O HAY4YHBIX MCTOJAaX ITO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA

XUMHYCCKHUX peaKunﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIHN JJIA




00BICHEHHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHaTBHON AEATETBHOCTH, CBI3AHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTH)KEHUSIX
XMMHYECKOH HAyKH, YTO IIO3BOJIUT OOYYaroIIMMCS paccMaTpHBaTh
XMMHUIO KaK cepy cBoeil Oyaymieit npodeccuoHalIbHON AEITEIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO IMpeaMeTa

MIPH [IEPEX0/I€ Ha YPOBEHB CPEAHETO 00IIero oopa3oBaHus

Biagenue cucTteMoll XMMHYECKMX 3HAHUM M yMEHHUE INPUMEHSITh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpasa BKIO4YacT:

2.1

22

BOKHEHUIIINE XUMHYECKHE IIOHATHS: XHUMHUYCCKHHM DJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, MPOCTOE U CIIOKHOE BEUIECTBO, OJHOPOJHAA W
HEOJITHOPO/IHAs. CMECh, OTHOCUTEJIbHBIE AaTOMHAasi WU MOJIEKYJsIpHas
MaccChl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsT Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb (CpeaHss), XHMHUYECKas
peaxiusi, peaklUd COCIUHEHUS, PEaKIUU Pa3JIOKECHUS, PEaAKINH
3aMeIeHUs, peaKIMk OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOpP, MAcCOBas OIS XUMHYECKOTO
AJIEMEHTAa B COEIMHEHUH, MaccoBasl JI0JI1 U IPOLEHTHAs! KOHLEHTPALUs
BEILIECTBA B PaCTBOPE, PO ATOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHas
opbutanb, paadyc aromMa, BAJICHTHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, AIEKTPOOTPHUIATETLHOCTD, TIOJIIPHAs ¥ HETOJIsIpHAs
KOBQJICHTHAsE  CBSi3b, HOHHAsl  CBs3b, METAJUIMYECKas  CBS3b,
KpUCTAJTMYECKast pemeéTka (aTOMHas, WOHHAs, METaJUTMUecKas,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIUT,
ANEKTPOJIMTUYECKAsT ~ JUCCOLMAIMS, PEaKIMd HOHHOro oOMeHa,
OKHCJTUTEITFHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH, OKHCJTUTENh u
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIIEHHE, AJIEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIC DPEAKITHH,
CKOpPOCTh XUMHUYECKOW peakuuu, katanuzarop, I[IJIK, xopposus
METaJJIOB, CILJIABBI

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMMHH: 3aKOH COXPAaHEHHsI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABOraapo

23

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus,  TEOpHus

Z-)HGKTpOJII/ITI/I‘-ICCKOI\/'I Jucconranun




Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILICH

3.1

3.2

YMEHUE TPAaBUIBHO HCIOJB30BaTh HM3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIE MUHEpaJbHbIE YAOOpEHHS, METaJlIbl U
CIUIaBbI,  TPOAYKTHl  NEpepabOTKH  MPHPOJHBIX  HCTOYHHKOB
YIIeBOAOPOAOB (YIJIs, IPUPOIHOTO raza, HEPTH) B OBITY, CEILCKOM
XO3SICTBE, HAa MPOU3BOJICTBE U MOHUMAaHKUE 3HAUCHHSI )KUPOB, OCIIKOB,
YIJIEBOAOB JUIsI OpraHuM3Ma 4YellOBeKa, YMEHHE IPOrHO3UPOBAThH
BJIMSTHAE BEIICCTB M XUMHUYECKUX MTPOIECCOB HA OPTaHU3M YEJIOBEKa U
OKPYKaIONIYIO TIPUPOJHYIO CperLy

YMCHHUEC HUHTCIPUPOBATD XMMHYCCKHUC 3HAHHA CO 3HAHUAMHU APYIrux

y‘Ie6HLIX npeaIMCTOB

33

HaJIMYMEe OmbITa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaUU
0 XUMUU (Hay4yHass W Hay4dyHO-NOIYJspHas JUTEepaTypa, CIOBapH,

CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O B€HIICCTBAX, HX
MMPEBPAIICHUAX u IMPAKTHUYICCKOM MIPUMCHCHUU 151 YMCHHC

MCIIOJIb30BAaTh €€ JUIsl pelIeHns yueOHO-103HaBaTEeNbHbIX 3a/1a4

Binanenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHYECKOTO
S3bIKa XUMUU I COCTaBleHUs (OpMyNl HEOPraHMYECKHUX BEIIEeCTB,
YpaBHEHUM  XUMHYECKHMX  PEaKIMd; OCHOBAMH  XHMHUYECKOU

HoMeHKIaTypsl (IUPAC u TpuBHanbHOi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dneMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX OJIIEMEHTOB (COCTaB H 3apsja sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHSIM aTOMOB IICPBBIX TpéX NEepruoa0B, Kajlvusd U KaJIbIIUA

[IpeacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJyC aToMa, 3JEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJIOKEHUS DJIIEMEHTOB B
[lepmonnueckoit cucreme (B MajblXx TNEpHOJAX ©  TJIABHBIX

HOI[FpYHHaX) U 3JICKTPOHHOI'O CTPOCHUA aTOMa

YMmenue kiaaccuumpoBarth:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNUYCCKUEC BCIICCTBA




7.3

XUMHYCCKUEC pCaAKIIUN

8 YMeHue onpeaensiTh:
g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi]
' HoHa
8 BHUJI XHMHMYECKOM CBSA3M U THUIl KPUCTAUIMYECKOW CTPYKTYpBI B
' COETMHEHUSIX
8.3 XapakKTep Cpelbl B BOJAHBIX PacCTBOpaxX BEUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCITUTEIb U BOCCTAHOBUTEIIb
9 YMeHne XxapakTepu3oBath (U3NYECKHE U XUMHUECKUE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOX, O30H, BOJOPOA, rpaduT, anmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUH, Kaaul, MarHuu,
KaJIBLIM, aTFOMUHUM, 5KEJIE30)
CIIOXKHBIX BEILIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOAA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHUIBI U TUAPOKCHUIBI
03 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' III), oxcuasr yrnepona (II u 1V), kpemuus (IV), azora u gpocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
dochopHas, yronpHas, KpeMHHEBasE KUCIOTa U UX COJIM)
IIPOTHO3MPOBaTh M XapaKTepU30BaThb  CBOMCTBA  BEUIECTB B
93 3aBHCHUMOCTH OT MX COCTaBa M CTPOEHHUS, NMPUMEHEHHUE BELIECTB B
' 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IPOTEKaHUSI XUMHUYECKUX
MIPEBPALEHUH B pa3IMYHbIX YCIOBHIX
10 YMeHue cocTaBisATh MOJIEKYJISIPHBIE M HIOHHBIE YPABHEHMSI PEAKLIUM, B
TOM YHCJIE:
10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBa M3yYEHHBIX KJIacCcoB
' (Tpymir) HEOpraHMYECKUX BEILECTB
10.4 MOATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BBIYUCIATH (IPOBOIUTE PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEILECTB,
' MacCOBYIO JIOJII0 XMMHYECKOI'0 JIEMEHTA B COEMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
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12.1

M0 YpaBHEHHWSIM XUMHUYECKHX pEaKIHid W HAXOAUTh KOJIUYECTBO
BeIIeCcTBa, 00BEM U MacCy peareHTOB WIH MPOyKTOB PEAKIIUU
Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJAMH  HAY4YHOTO  TMO3HaHUs (HaOIro#cHME,
U3MEpPEHUE, SKCIICPUMEHT, MOJICITUPOBAHKE) TIPH U3YYCHUH BEILECTB U
XMMUYECKUX SIBJICHUH; yMeHue CcGOpMyIHpOBaTh MpodiieMy U

MPEJIOKUTH MYTH €€ PEelICHUs

12.2

12.3

13

Oe3omacHOM pa6OTBI C XHUMHYCCKHMMH BCHICCTBAMHU, XHUMHYECKOH

MOCY/I0# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM

npaBUIaMu 0€30MacCHOTO OOpaIeHUs C BEIIECTBAMHM, UCTIOIb3YEMbIMHU
B MOBCEHEBHOM JKU3HH, MPABUJIAMH MTOBEACHUS B LIESIX cOepesKeHus
3JI0pOBbsl U OKPYXKAIOLIEW HPUPOJHON Cpeipl; NMOHMMAaHUE Bpeaa
(omacHOCTH) BO3ICHCTBHS Ha J>KUBBIE OPraHU3MbBI OMPEIeIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPALLICHUS UX BPEAHOTO

BO3JE€MCTBUA

Hamune MPAKTUYCCKHUX HABBIKOB IIAHUPOBAHHA W OCYIICCTBJIICHHA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUC (I)I/I3I/I‘leCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC
C (1)I/ISI/II-IGCKI/IMI/I n XUMHUYCECKUMU SIBJICHUAMMU, OIIBITHI,

HWJUTIOCTPUPYIOIIUEC TPU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/II\/’I

13.2

HU3YUCHUC CII0CO00B pa3sacCICHUA cMmeceit

13.3

MMOJIY4YCHHE KHUCIOpOoAa W H3YUCHHUC Cro CBOﬁCTB; MOJIYYCHHEC
BOAOpPOJa U M3YUCHHUC €TO CBOI\/'ICTB; MOJIYYCHHE YIJICKHUCJIIOTO ra3a u

HU3YUCHHUC €TO CBOfICTB; MOJIYYCHHUEC aMMHaKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJIEHUE pPAcCTBOPOB C ONPEAECIEHHONM MaccoBOM Josiei

PacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHHE WH/INKAaTOPOB (;makmyca, METUJIOpaHXka U
denondranenna) ans ONpeneseHHs] XapakTepa cpeibl B pacTBOpPax

KHCIOT U HIeJI04ei

13.6

UCCIICIOBAHUE U  OINKMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
PA3IMYHBIX KJIACCOB; W3YyYCHUE B3aUMOZEHCTBHS KHCIOT C METaJUIaMH,
OKCHJaMH  METaUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMH; IIOJIY4YEHHE HEpPaCTBOPUMBIX OCHOBAHUN;

BBITECHEHUE OJHOIO MeTaula JAPYI'MM M3  pacTBOpa  COJU;




13.7

ucciaenoBane amM(OTEPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

OUHKa

PCIICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHUYCCKUX COCHHH@HHﬁ»; «:‘)J'IGKT];)OJ'II/ITI/ILIGCKEUI
JAUCCOLIMAIIHA), «Baxneimue HEMETaUIbI U HX COCOAUHCHUA»,

«Baxneinne MeTalIbl M UX COCOAUHCHUA»

13.8

14

14.1

XMUMHYECKHE  OKCICPUMEHTHI,  WUIFOCTPUPYIOIIUE  MPH3HAKH
NPOTEKaHMs PEaKIii HOHHOrO OOMEHa; KAueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIOIIME B BOJTHBIX PACTBOPaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, KapOboHAT-, CHIUKAT-AaHHOHBI,
TUIPOKCU-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJbI[Hs, aTIOMUHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA
Ywmenue:

MNPpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B cbopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6JII/III U BBIABJATH OMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIIMBATb CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKUMHU
SABJICHUSAMM H ITPOHECCaMU, MPOUCXOJAINIMMHA B MaKpO- 1 MUKPOMHPE,

0OBACHATH IIPUYNHBI MHOFOO6pa3I/I$I BCIICCTB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYAAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kog ITpoBepsieMBlii 2IIEMEHT COJIEP/KaHUS
1 [lepBOoHaUaIbHBIE XUMUYECKUE TIOHATHUS
1.1 Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: cMecei
15 ATOMBI M MOJNEKYJIbl. XHMHUYECKHE DJIeMEHThl. CHMBOJIBI XMMHUYECKUX
' 371eMeHTOB. [IpocThbie U CII0KHBIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
' OKHCJIEHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuUTelIbHAass aTOMHas Macca.
1.4 OtHocuTenbHasE MOJEKyJIsIpHas Macca. MaccoBas ol XMMHUYECKOTO JIEMEHTA
B COCIMHEHUU
15 KonnyectBo BemecTtBa. Monbs. MomnsipHass macca. MomsipHblid 00BbEM Ta3oB.
' B3aumocBsI3b KONMUECTBA, MACChl U YMCIIA CTPYKTYPHBIX €IMHHULL BELIECTBA
1.6 du3nueckue U XUMUYECKUE SIBICHUsA. XHMMHMUYECKass peakuus U e€ IPU3HAKU.




3aKOH COXpaHEeHHs MAcChl BEIECTB. XUMHUYECKHE YPaBHEHUS

2.1

2.2

2.3

HepI/IO,I[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IOI[I/ILICCKaH CHUCTEMAa XHMHYCCKHX 3JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMHAYECKUX 1eMeHTOB J[.M.
MenneneeBa. [lepuoasl u rpynmbel. Ou3nyeckuii CMbICT MOPSAKOBOIO HOMEpA,

HOMEPOB IIEpUOA U IPYIIIBI JJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otomnbl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XHMMHYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
nepuoaoB, KaliuA, KaJbLHA (paL[I/cha aTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTANIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COCIII/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJIOKCHHECM DJOJIICMCHTOB B HepHO,Z[PI‘ICCKOﬁ CHUCTCMEC H

CTPOCHHUEM HUX aTOMOB

CTpOCHI/IC BCIICCTBA

3.1

XyUMHYECKas CBS3b. KoBanenThas (HOJ'ISIpHaH )51 HCHOJIHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Merannuydeckas CBI3b

3.2

Tumnsr KPpUCTATINIMICCKUX peIlIéTOK (aTOMHaH, HOHHAasd, MeTaJIJ'II/I"IeCKaSI),
3aBUCHMOCTh CBOMCTB BCIIECTBA OT THIIA KpHCTBJ'IJ'IH'—ICCKOfI pCHIéTKI/I n BUJA

XUMHYECKOM CBA3U

4.1

Baxueiine MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux

COCAMHCHUS. Mertamisl 1 uX COCIMHCHUA

Knaccudukanmst 1 HOMEHKIATypa HEOPTraHWYECKUX COCAMHEHUI: OKCHIOB
(comeobpasyroriue: OCHOBHBIE, KHUCIIOTHEIE, amM(pOoTepHBIC) u
HecoJieo0pa3yolre; OCHOBaHUM (LIENOYM M HEpPacTBOPUMbBIE OCHOBAHUSA);
KACIOT  (KUCIOpOJCOAepKae ¢  OECKUCIOpOTHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJEH (CPEIHUX U KUCIBIX)

4.2

dusznyeckue M XHMMHYSCKHE CBOMCTBa NOpOCThIX  BCHICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

DuU3NYEeCKue M XHUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdusi, MarHusl U KajblUs, aJIOMUHHMS, Keae3a. DIEKTPOXUMUUYECKUM

P HaIPSHKEHUH METaIJIoB

4.4

®u3nyecKkue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:




XJIOPOBOIOPO/Ia, CEPOBOIOPOJIA, AMMHAKa

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHIOB HemeramioB: cepol (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuaus(IV). [lonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumudeckue cpoiictBa okcunoB: MetauioB IA-IIIA rpymmn, nmaka, memu(Il) u

xenesa(ll, ). ITonydyenue okCuI0B METAILIIOB

XVWMHUYECKUE CBOWCTBA OCHOBaHWH M aM(POTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUIOB  alIOMUHUS, JKene3a, 1uHKa). [lomyueHue ocHOBaHUM U
aM(OTEPHBIX TUAPOKCH]IOB

OO01mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOJOPOJIHOM,
CEpHUCTOM, cepHOM, a30THOU, (ochopHOHl, KpeMHUEBOH, yroiabHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kucnot

OO61mue xuMuyecKue cBoicTBa cpenHux coseil. [lonydenue coneit

[lonyuenue, cobupanue, paclo3HaBaHUE BOJOPOJAA, KHCIOpOJa, aMMHaKa,

YIJICKUCIIOTO Ir'a3a B na6opaTopI/H/1

4.11

4.12

5.1

HonyquI/Ie aMMHMakKa, CepHOﬁ U a30THOM KHUCIIOT B MMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB
I'eneTuyeckas cBsI3b MEXIY KilacCaMH HEOPTaHUYECKUX COCTMHEHUM
XUMUYECKUE PEAKIIUU

Knaccugukarus XuMHUECKUX peakUuil Mo pa3IuyHbIM MPU3HAKaM: 110 YUCITy U
COCTaBY Y4YaCTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(QdeKTy, o

W3MEHEHHIO CTeIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

5.2

5.3

54

TennoBoil 3¢ dexT XUMUUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPABHEHUS
OKUCIUTEIBHOBOCCTAHOBUTEINIbHBIE peakiuu. OKUCIUTEIH U BOCCTAHOBUTEIIH.
[Ipouieccel  OKHMCNEHUST W BOCCTAHOBJICHMS.  DIIEKTPOHHBIM  OamaHC
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEaKIIUN

Teopust JIEKTPONUTHYECKON AUCcOnrai. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U

HE3JICKTPOJIUTHI. CubHBIC U cl1a0ble SJICKTPOJIUTHI. Cremnenb JUCCoMaln

5.5

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOrO OOMeEHa,

MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUS peaKkIuil

XHUMHA ¥ OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM JKU3HM 4elOBeKa. be3omacHoe




UCIIOJIb30BaHUE BEIIECTB M XMMHMUYECKHUX peaklMil B J1a0opaTopuu U OBITY.
[TepBast moMoIIs IpU XUMUYECKUX 0KOTaX U OTPABICHUSIX
XUMHYECKOE 3arps3HEHUE OKpYXKawllel cpeapl  (KUCIOTHBIE  JOXKIH,

3arpsA3HCHUEC I1I04YBbI, BO3yXa U BOI[OéMOB), CIIOCOOBI €ro IpeaOTBpalllCHUA

6.2 [Ipenenbnas pomyctumas konmeHTpauus BemiectB (IIJK). Ponp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCHIeHHe MapHUKOBOrO 3(dekKTa,
pa3pyleHne 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHHUH B
ObITy, MEIWIIMHE, IMPOMBIIIJICHHOCTH M CelbCcKOM Xxo3saicTBe. [IpumeHeHue

6.3 METAJUIOB M CIUIaBOB (CTallb, YYT'yH, TIOpPAIOMUHMIA, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coeAuHeHuid. [IoHsITHe 0 KOppO3UU METANJIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UU

64 [IpupogHble UCTOYHUKH YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEPTH),

' MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH
[lepBoHauyanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUMHEHMSX
6.5 yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIeH, STaHOJ, TJIMLEPHH, YKCYCHasl KUCIIOTa).
' [NonsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OCNKax, YrIIeBOAaX — U UX
POJIH B J)KU3HU YeJIOBEKa
7 Pacuérnr:

7.1 1o ¢opMyaaM XMMUYECKHX COEAMHEHHH

7.2 Macchl (MaccoBOI) 10JIM pacCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 0 XMMUYECKUM ypaBHEHUSAM
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