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HOACHUMTEJBHASA 3AIITMCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE ¢eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIENIMHU IPEroJaBaHus y4eOHOro MpeaMera
«Xumusn» B 00pazoBaTenbHbIX opranu3anusix Poccuiickoit deneparmu.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTrernu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHUS OOYydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOEe MPEIMETHOE COofepkKaHue, IPeIyCMaTPUBAEeT paclpeelieHue ero mo kiaccaM u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XUMHH, OIPEEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
W3YYCHUS XUMUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, TOTUKU Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXcsi, OnpeaAensieT BO3MOKHOCTH MPeAMEeTa JIIs
peanu3anuu TpeOOBaHUI K pe3ybTaTaM OCBOSHHsI OCHOBHOW 00pa3zoBaTelIbHOM MPOrpaMMbl HA
YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YpOBHE I1eleil W3y4YeHHs TpeIMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 171 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00aJbHBIX MPOOJIEM yCTOWYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  NeATelNbHOCTH, JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOI'O
B3IJI511a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUN
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHocOOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHbple HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TMEJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI MIEpPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoaa K €€ m3ydeHuro. ConeprKaHUE CKIIAJIBIBAECTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY NOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:



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

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

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHUYECKH IOJTYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAyYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3ydyenue xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3muka. 7 Ki1ace.

[Tpu u3yyeHUH XUMUU IPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATEIbHOCTH YEJIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOILEHNH K HayYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKUX PEaKLUil, B
bopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH U HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM KU3HHU.

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

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY TIPUHATUIO DELIEHUH, CIIOCOOHOW aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTeMaTHYecKoe NpuoOlIieHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(GOpMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOY4YaloIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIHOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3INYHbIX BUJOB JAEATEIbHOCTH;

— (GopmupoBanue o61el pyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpPH peuleHud npolieM B
NOBCEAHEBHOM XU3HU U TPYIO0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS 1IEHHOCTH
XUMHUYECKMX 3HAHUM AJi1 BBIPAOOTKU 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeneHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEISAX COXPAHEHHsI CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU
Cpensl;

— pa3BUTHE MOTUBALMU K 00Y4YEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO61iee yuCiIo YacoB, OTBEACHHBIX JJI M3Yy4YEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYYEHUSA

8 KIIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNOBEKA. XMMHS B CUCTEME HaykK. Tema u
BemecTBa. dusnueckue CBONCTBAa BeElIECTB. ArperarHoe coctossHue BemiectB. llonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHUYECKUX DJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb AaTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAsA aTOMHAsg Macca. OTHOCUTENbHASI MOJIEKYJIIPHAS
Macca. MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHUH.

KommuectBo BemecrBa. Mons. MonsipHasg macca. B3anmocCBs3b KOJIMYECTBA, MAacChl M
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

duznyeckue M XMMHYECKHE SBICHMS. XHUMHUYECKas peakuus U €€ NPU3HAKUA. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHEeHUs. Kiaccupukamus XUMHUECKUX PeaKiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiIaMu pabOThl B J1a0OpaTopuu U NMpUEMaMHU
oOpareHusi ¢ J1abOpaTOpHBIM OOOpPYJIOBAaHHEM, M3YUYCHHE U ONMHUCAaHUE (U3UYECKUX CBOMCTB
00pa31l0B HEOPraHMYECKHX BEIIEeCTB, HaOIIOZeHHE (U3MUECKUX (IUIaBIEHUE BOCKA, TasHHUE
JbJla, paCTUpAaHUE caxapa B CTYNKE, KHIIEHUE U KOHJEHCAIlUs BOJbI) U XUMHUECKUX (FOpeHHe
CBEYM, IMPOKAIMBAHME MEIHON NPOBOJIOKH, B3aUMOJCICTBHE MeEJla C KHUCJIOTOW) SIBJICHUH,
HaOJII0/IEHUE U OMHMCAHME NMPU3HAKOB MPOTEKaHUS XMMHMUECKUX peakUuil (pasiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOPUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau menu (II), m3ydenue cmnoco6oB
pas3jieleHuss CMeced: ¢ MOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, IMCTUILUISALMS,
XxpomaTtorpadusi, TNpPOBEIEHUWE OUUCTKH I[OBApPEHHON COJM, HAONIOJICHHE U ONMCAHHE
pe3yJIbTaTOB MPOBEJEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoja B mpupojae, GU3nYecKkue U XUMUYECKHUE CBOMCTBA (peakLUy TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMy4eHUs KHCIOpoJa B J1abOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — aioTpornHas MoAuQUKainus
KHCIIOpO/Ia.

TemoBoit 3ddexT XuMHUUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- HU
OHIOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »nmemMeHT M mpoctoe BemiecTBO. HaxoxkneHue Bomopoaa B IPHUPOIE,
buznyeckue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiictBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelmennsle u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpMMOCTh BelecTB B BOoAEe. MaccoBas oyl BellecTBa B



pactBope. XvUMHUYECKUE CBOWCTBA BOJbl. OcHOBaHUA. Posib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHUCTKA
MPUPOIHBIX BOJI.

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

OcnoBanus. Kiaccudukarnust OcCHOBaHWE: HIENOYM M HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBaHui. PuU3NuUeCKME M XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomydyenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknarypa kuciot. Ouznyeckue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknatypa cosieid. @Puznueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHU HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeeNieHUue COJepKaHusl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacro3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpPEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONHUCAaHHE MX CBOICTB, MOJYy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
W3y4eHHUE CBOWMCTB BoAOpoaa (TOpeHue), B3auMojelcTBUE Bojopona c¢ okcugoMm wmeau (II)
(BO3MOKHO MCIIOJIb30BaHKE BUAEOMATEPHUAIOB), HAOII0IeHHE 00pa3I0B BEUIECTB KOJINYECTBOM
1 monb, uccienoBaHUE OCOOCHHOCTEM pacTBOPEHUS BEUIECTB C Pa3IU4YHON PAacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM U KajibIleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3lloB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJII0JIEHUE W3MEHEHHs OKpacKM WHAMKATOPOB B pPAacTBOpPax KHCIOT U LIEJIOYEH, M3ydyeHHE
B3aumojieiicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, NOJIyYEeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BakHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoaguuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux sjiemenros /. U.
Menpneseea. Ctpoenune aToMOB. XUMH4YeCKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKA KJIACCUPUKALNUU XUMHUYECKUX 3iieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbl, UHEPTHBIE Ia3bl).
DJeMeHTHI, KOTOpbIe 00pa3yoT aM()OTEpHBIE OKCUIBI M THIPOKCUIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Kopotkonepuognas u junHHONepuoaHas (opmbsl Ilepuoanueckoil cucreMsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX szaep. M3orombsl. Onektponbl. CrpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMUUYECKHX AJIEMEHTOB [leproandeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOrO 3JIEMEHTa IO €ro IOJOKEHUI0 B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.



3nauenue [leprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. 1. 1. MeHnenees — y4€HbIN U IPaKJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KHUCJIOT M ILIEJIOYEH, IPOBENCHHUE OIBITOB, WIIOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeIMeTHbIX CBA3€H MpHU U3YYEHUH XMMHUU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHUH,
ABJISIOLIUXCSI CHCTEMHBIMHU ISl OT/IEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHS: HAY4HbIH (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCHEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (PU3WYECKHUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMU4YecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHHE BeIIEeCTBA: BHUIbl XUMHUYECKOW CBS3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUMNA KPHUCTAIUIMYECKON PEMIETKH U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3lIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX PEaKkIuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3((exTy, Mo HU3MEHEHHIO CTeleHel
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[lonarue o ckopoctn xuMuueckoil peakiuu. [Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATME O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuse. IloHsTme o xumMuyeckoM paBHOBecHHM. @DakTOpbI, BIHSIOIIME HA CKOPOCTh
XUMUYECKON PEaKlUy U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE PEaKIMK, DSJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALMU. DIEKTPOJIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyy. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakuil HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBIL.
[TonsaTHE 0 runpONIU3€E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSAMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcCTBOPOB BEIECTB, IMpOLiECcca AUCCOLUALUN
KHUCIIOT, IeJo4Ye W cojeil (BO3MOXKHO HCIIONIb30BaHHE BHUACO MATEpPUANIOB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMUS PEaKIMii MOHHOTrO oOMeHa (oOpa3oBaHUe
OcaJKa, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTIOCTPUPYIOMUX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN (FOpEeHUe, PeakiMu pPa3joKEHUs, COCTUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAueCTBEHHBIX pEaKIHMil Ha HOHBI,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, TOJy4YCHHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOIOPO/Ia HAa OpraHu3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHune M (U3HUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIC MOJAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKUE CBOMCTBA
ceppl. CepoBofopoa, CTpoeHHe, (U3NYECKHE M XUMHUYECKHe cBoiicTBa. OKCHABI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(oOmme Kak TPEICTaBUTENS Kiacca KHUCIOT W chnenududeckue). XUMHYECKHE PpeaKIlu,
JeKaIe B OCHOBE TMPOMBIIIICHHOTO CMOco0a TOJYYeHHsS CEpHOWM KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. CoM cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUW B TpuUpoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIoWed Cpeabl
COCTMHCHUSIMU CEpbl (KUCIOTHBIE JTOXIH, 3arpsI3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MIPEeI0TBPAICHUSI.

OO0mass xapakTepucTuKa d1eMEeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHs. A30T, paclpoCTpaHeHHWEe B Tpupone, (Qu3UYeckue u
XUMUYECKHE CBoMCTBa. KpyroBopot azora B nmpupojae. AMMHUaK, ero (u3n4ecKue U XMMHUIECKUE
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMsI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakuuss HAa WOHBI aMMOHUS. A30THAash KUCIIOTa, €€ TOJydeHHe,
dbuznyeckue W XUMHYECKHE CBOWCTBAa (OOIIME KakK TMPEACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOIICH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWcTBa, nosyyeHue. lMcmonb3oBanue QocdaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENECHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuusa. KpyroBoport yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3MYECKue U XMMUYECKHE CBOWMCTBA, EHCTBHE HA YKUBbIE OPraHU3MBI,
[IOJIyYEHUE U NPUMEHEHHE. DKOJOTM4YEeCKHe MpoOIeMbl, CBA3aHHbIE ¢ OKcuaoM yraepoaa (IV),
TUIOTEe3a TI00ANLHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA 3(pdekT. YrompHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJydeHHE M npuMmeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoOHBL.  Vcronb3oBaHue  KapOOHAaTOB B OBbITY, MeIUIUHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX IepepaboTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IOHSATHE 0 OMOTOTUYECKH BaXXHBIX BEIIECTBAX:
KUpax, Oelkax, YriaeBoJax — WM HMX pOJIM B KU3HU ueloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue MW XUMHUYECKHE CBOMCTBA, IOJIyu€HHE M IPUMEHEHHE.
Coenunenus kpemMHuss B mnpupoge. OOmme mnpenctaBieHus o6 okxcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobmembl
0€30I1aCHOI0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIOJEHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUJAEOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJIOPUAOB (TaJOre€HUI0B),
O3HAaKOMJIEHHE C oOpa3luaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCHOJIb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHWEe Tpoluecca OOYIJMBaHUS — caxapa IOJ  JelcTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHOI cepHOM
KHUCJIOThI, TIPOBEJICHUE KaueCTBEHHOM peaklMu Ha cylb(aT-uoH U HaOJIoJIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (pU3MUEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKE BUEOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX yIOOpEHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAIUIMUECKUX PEIETOK anMasa,
rpaduta, ¢ymuiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOras3a, Mojy4eHue, coOupaHue, paclno3HaBaHUe
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, POBEJCHHUE KAYEeCTBEHHBIX PEaKlMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME MPU3HAKOB MX I[POTEKAHMS, O3HAKOMJIEHME C MPOIyKLHUEH
CUJIMKATHOM IPOMBILIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJad 0 Teme «BakHenmue
HEMETaJIJIbl U UX COCIUHEHUS.



MeTajliibl M X COCAUHEHUS

OOmass xapakTEepUCTHKAa XWMUYECKHX OJEMEHTOB — METaUIOB Ha OCHOBaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3semeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBS3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTawioB. PU3MYEecKue U XUMHUYECKHUE
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 MIPOMBIIIJICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaxXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI 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. PU3NYEeCKUe U XMMHUYECKHE CBOMCTBA MarHus U Kaiblud. BaxkHenmue coeauHEeHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxoXJIeHUe B mpupoze. Ousznyeckue u XUMUUECKHE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux »snemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuasl u conu skenesa (II) m xenmesza (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTallIOB M CIJIaBOB, WX (U3NYECKUMHU CBOWMCTBAMHU,
M3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOAOU (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHcToposie  (BO3MOXKHO  HCIOJNB30BAaHHE  BUACOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajabllUs, aJIIOMUHUS, IMHKA, xene3a (II) u xenesa
(III), meau (II), HaOmroieHNE W ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS TUIAMEHM MOHAMM HATPHS,
Kamusl U KaJlblKsg (BO3MOXHO HCIIOJNIB30BAHHUE BUAEOMATEPUAIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA IIMHKA, PEIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKaouias cpeaa

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

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpebl (MpeaenbHas 0MyCcTHMast KOHIIEHTPAIHs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABbI METAJIIIOB, MIOJTMMEPHBIC MaTEPUAIIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHI,
ABJISIFOIIUXCS] CACTEMHBIMHU JIJIS1 OT/AEIIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OOue ecTecTBEHHO-Hay4Hble IOHATUA: HAaydHbIH (akKT, TUIOTE3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MNEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®dusmuka: Marepus, aroM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIBI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, DSJICKTPUYECKUH 3apsl, MPOBOJHMKH, IOJYIIPOBOAHUKH,
JTUBJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKas pEMIETKA, CIUIaBbl, (DU3MUYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHHs], KOCMUYECKOE IPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MHUHEpaIbHbIE yI0OpEHUs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusa: armocthepa, rumpocdepa, MHUHEpalbl, TOPHBIE MOPOJIBI, MOJE3HBIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

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

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NPOrpaMMbl OCHOBHOIO 0O1Iero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZIe O0Y4YEHUsI XMMUHU B €JMHCTBE Y4eOHOM M BOCIIUTATEIBbHOM 1eATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKHMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPaBUJIAMHU M HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALMN 00yYarOIUXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTALMH W PAaCHIMpPEHHE OIbITa JEATEIHHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTprMoTHYECKOro BOCIUTAHMA:

[IEHHOCTHOTO OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMaHMS 3HAYCHUsS XMMWUYECKOH HAayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW HH(OpMAIEe 0 MEPeAOBBIX TOCTHIKECHUSX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NPECTAaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOUICHHH B
KOJJIGKTHBE,  KOMMYHHMKATHBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
yueOHOMCCIeI0BaTENbCKONW, TBOPUECKOW W JAPYIMX BHAAX JIEATENBbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM J€STEIbHOCTU IIPH BBINOJIHEHUN Y4eOHbBIX, I03HABATEIbHBIX 3a/ad,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3JaHWUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B Tpoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJEHUE W TOCTYNKH CBOMUX TOBApHUINEH C IMO3UIMM HPABCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBHIA MOCTYITKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M COCTABIISIOLINE OCHOBY ISt
IIOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHbI MHpa, NPEACTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NMPUPOJBI, B3AaUMOCBA3SIX YEJIOBEKa C MPUPOAHON Cpelod, O pojH
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HAlpaBICHHbIE Ha IOJyYEHHE HOBBIX 3HAHUHM IO XHMHH,
HEoOXoAuMBbIEe Ul OOBSACHEHHA HAOJIOJAaeMbIX IIPOLECCOB U SBJIEHUM, II03HABATENIbHOM,



MH(OPMALIMOHHOW U YUTATENbCKOW KYJIbTYPHI, B TOM YHCJI€ HABBIKOB CAaMOCTOSITEIbHON PabOThI
C y4e€OHBIMHU TEKCTaMM, CIIPABOYHOH JMTEpPaTypoOd, NOCTYNHBIMU TEXHUUECKHUMHU CpPEACTBAMHM
UH(POPMALIMOHHBIX TEXHOJIOT U

uHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHOM U HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbA:

OCO3HAaHUE LEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 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) TpyaoBOro BOCIMTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YUYCHHUIO MPO(ECcCHii M Tpyaa pa3IndHOro pojia, YBaKEHHE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIUBUAYAIbHOW TPACKTOPUU
NPOJODKEHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycnemHol mpodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJAE KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpaza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M ICUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHS MpaBMJl 0€30MacHOIr0 MOBEAEHUS U paboTe ¢ BeleCTBAMH,
a TaK)Ke B CUTYyaLUAX, YIPOXKAIOLINX 310POBbIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUH XUMHHM, IS pElleHUus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJBTYpBbl, OCO3HaHUS INTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM U MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHUs PYKOBOJACTBOBAaTbCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBIIENAIOT 3HAYMMBbIE A (POPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIe TOHATHS (3aKOH, TEOpHUs, MPHUHIIMII, THUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX IMPEeIMETOB (OPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHHBepcallbHble ydeOHbIEe NEHCTBHs (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOpbIE OOeCIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTebHBbIC YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBHS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHMM 3HAHMIA:
pacKpbIBaTh CMBICT XMUMHMYECKHUX MOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHUH, BBIOMpPATh OCHOBAaHMS M KPUTEPUH IS KJIACCH(PHKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBSI3H



MEXTy 00BEKTAMU U3YYEHUs], CTPOUTH JIOTHYECKHE PACcCyXAE€HUS (MHIYKTUBHBIE, 1€ JyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

YMEHME MPUMEHATHh B MpOLIECCE NO3HAHMS MOHATUS (IPEAMETHBIE U METAlPEIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIC MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHMHYECKOH peakuud — TpU pPEHIeHUH Y4eOHO-
[IO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTaBICHUNW BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIECACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHUE HCHOJb30BATh MOCTABJIEHHbIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadyeCTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO IMPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

IpUOOpETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M MPOBEACHHUIO YYEHHUUECKHX
9KCHEPUMEHTOB, YMEHHE Ha0JI0JaTh 3a X0/I0M MPOLIECCa, CAMOCTOSTENbHO IPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIMpoBaTh O0OOLIEHHS W BBIBOJBI MO pe3yjbTaTaM HpPOBEAEHHOIO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Padora ¢ undpopmanmeii:

yMeHUue BbIOUpaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHBIX BUI0B
U GOpM MPEICTABICHMS], TOTYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COJIEpP)KaHMsI, CIIpaBOYHbIE MOCOOMs, pecypchl UHTepHeTa), KpUTHUYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTh pPa3INuHble METOIbl U 3alpOChl PU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIS BBIOJHEHUS y4eOHBIX U [M03HABATEIbHBIX 3324
ONpeAeNEHHOr0 THIA, MPUOOPETEHHE ONbITa B 00JACTH HUCHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJ€HNE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy Ipe/CTaBIECHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;

YMEHHME HCIOIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCiIeloBaTelbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X035 CTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEb.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHMsI 3aJaBaTh BOINPOCH (B XOJe Juajiiora M (MiIM) AUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEAJIOKEHHS OTHOCHUTENBHO BBITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHMSI IPEACTABIATH MOJMy4YEeHHBIE PE3yJbTaThl TO3HABATENIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 pPEe3yJbTaTOB BBIIOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OIbITa, Ja0OpPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHUsSl y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIMH (0OCYXKICHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, OIIpPEEICHNE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTHe).



PeryasiTuBHble yHHBepcajbHble yUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENTh LU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BHIOMPATH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AIrOPUTM JEWCTBUM INpHU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJyYeHHMsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMUAX, OLIECHUBATh COOTBETCTBUE IIOJIyUEHHOI'O pe3yibTaTa 3asBICHHOH 1€y,
YMEHHUE UCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHIO O0053aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOU (QenepanbHOil pabodeid TpPOrpaMMoi, BBIICISIOT: OCBOCHHBIC
oOydJarmuMUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenuduyeckue Ui
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, IPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

K konny oOyueHus B 8 kiacce mpeaMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUN: aTOM, MOJIEKYJa, XUMUYCCKUN
9JIEeMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMech (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJS XUMHUYECKOIO
JJIEMEHTa B COEAMHEHUU, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHSI, XUMHUECKas peakius, Kiaccuuxarus
peaklMii: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUU
o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOU 3PPEKT peakuuu, AApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYEcKas CBS3b,
MOJISIPHAsE M HENOJsipHAash KOBAJIEHTHAas CBsI3b, MOHHAs CBS3b, WOH, KAaTUOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA U MPUMEHATH 3TU
TIOHSITHUS TIPH ONMCAHUY BEIIECTB M MX MPEBPAIICHUI;

® ICMOJNIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBleHUs (OPMYyNl BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

® ONpeleNnsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTETICHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAUIEKHOCTh BEHIECTB K
ompeNeN€HHOMY KJIacCy COEIMHEHHH 10 QopMyliaM, BHJ XWMHYECKOW CBSI3U
(xoBaJleHTHAs M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATh
MMOHUMAaHUE MEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MaccChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJIpo;

® ONUCBIBATH U XapakTepu3oBaTh TaOMMUHyI0 ¢GopMy Ilepuonnyeckoil CHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «IJ1aBHas moArpymma (A-rpynma)» u
«moboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TEPUOMBI, COOTHOCHUTH
0003HaYeHHsI, KOTOpPBbIe UMEIOTCS B Tabmuie «llepuoanyueckas cucTteMa XUMHYECKUX
snemeHToB JI. 1. MenpaeneeBa» ¢ YKMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneneHue ux 1Mo 3JIEKTPOHHBIM CII0SIM);



KIJIACCHU(UITUPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUICCKUE
peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
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;
BBIYHCIIATH OTHOCUTEJIbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA M0 (opMylie COeUHEHHS, MaCCOBYIO JIOJIIO BELIECTBA 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 CBOWMCTB BEIIECTB M XMUMHUYECKHX PEaKLUU,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHHE,  HU3MEpPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CJleloBaTh IMpaBUJiaM TIOJIb30BAHUS XMMHYECKOM TMOCYIOH H  JaOOpaTOPHBIM
o0opy/soBaHUEM, a TaKKe IMpaBWJIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KUCIOPOAA), IMPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN pacTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATh
U MPOBOJIUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyc, peHondTanenH, METUIIOPaHK U JpyTue).

K konny oOydeHus B 9 kijacce NpeIMETHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YYaIOIIUXCS] YMEHUI:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSTHI: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTEIECHb OKHUCIEHUs, XMUMHUYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTH,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMs, pEeaklUUd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHYECKO€ paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKIUU,  OKHUCIUTENIb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpHUCTaJUIMuecKas pemeéTka, KOppo3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKIUH, IMpPEeAeNbHO JOIMyCTUMAs
xoHueHTpauus [TIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHSATH 3TH
IIOHATUS IIPU ONMCAHUM BEILECTB U UX MPEBPAICHUM;

UCIOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OIPENEIATh BAJICHTHOCTb M CTCNEHb OKUCIEHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJICKHOCTH BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHMH Mo (opMynam, BHJ XMMUYECKOH CBs3M (KOBaJEHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHUMYECKUX COEJUHEHUSAX, 3aps] HOHAa IO XMMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona /[. . MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMMUCHIBATH U XapaKTepHU30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas noarpynmna (A-
rpymnmna)» u «nobouyHas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCSI B MEPHUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMUCiIo AMEKTPOHOB U PACIIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeJeax MalbIX IMEPUOJIOB U TJIABHBIX MOJArPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE AIIEMEHTHI, HEOPTraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M cHenu(uuecKkue XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MMOATBEPK/1asl ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOILIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHUSI JICKTPOJIUTHYECKON JUCCOUMUAIIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE U COKpPALIEHHBIC YPAaBHEHUS pPeaKIMil HOHHOTO OOMEHa, ypaBHEHUS PEaKIIHiA,
MOJATBEPXKIAIOIINX CYHIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMHU
Pa3INYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHMS, BO3MOXHOCTH
NPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA Mo (OpMyJie COEMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOnrofarh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U J1ab0paTOpHBIM
o0opyOBaHUEM, a TakKe MpaBuUia OOpAIlEHUs C BEIIeCTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIOJHEHUIO JTa00PATOPHBIX XUMHUECKUX OIBITOB MO MOTYYEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHUI-, OpoMHI-, HOAMI-, KapOoHatr-, Qocdar-,
CHWJIMKAT-, Ccylnb(dar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS M HMOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAl[UU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMaTU3alUI0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3y4YEHMs] CBOWMCTB BELECTB M XMMMUECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJeHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
AKCTICPUMEHT (PEabHBIA U MBICIICHHBIN ).
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1.2
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G7U
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https://m.edsoo.ru/JPJ200V
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Wroro no pazaeny

https://m.edsoo.ru/FY5SRY75

PesepBHOE BpeMst 3 RY
OBIIIEE

KOJIMYECTBO

YACOB I1O o8 * !
I[TPOI'PAMME

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOMN ITPOT'PAMMBI

8 KJIACC

Kox nposepsiemoro
pe3ynbTarta

[TpoBepsiemble TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHNYCCKHNEC ITIOHATHA»

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IpPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTbD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsSIpHash Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSIpPHAas Macca, MaccoBas J0JI1 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMMYECKas peaKius,
KJaccu(uKalus — peakuMid:  peakUuM  COSAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peakUuu 3aMelIeHUs, pPeakIuu OOMeHa, 23K30- U
SHJIOTEPMHUUYECKHE DPEaKLnu, TeIoBoi 3(ddeKT peakuuu, pacTBop,

MaccoBas JI0JIsS BellecTBa (MPOIEHTHAs: KOHIICHTPAIIKs ) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWUMHYCCKHUX MOHSATHHA H

MMPUMCHATDH 3TU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

1.3

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJMKY JII COCTaBi€HHs (HOpMYI

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIr0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XUMHUYECKHE peakuuu (M0 4YHCIy U COCTaBy

Y4YacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MacCChI




BEIIECTB

1.8

1.9

1.10

2.1

22

BBIUYUCJIATE MACCOBYIO JOJIIO XHMHYECKOI'O DJJIEMEHTA II0 (bOpMy.]'Ie

COCIUHCHMS,

BBIYMCIISATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBIC OCHOBHBIX XHMHMYECKUX IIOHATHH: OKCH]I,
KHCJIOTa, OCHOBAHHE, COJIb

ONpEAENATh MPUHAIEKHOCTh BEUIECTB K OMNPEACIEHHOMY KJacCcy

coenuHeHul mo popMynam

23

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPI)KIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIEOBaTh MpaBWJaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOW H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUIECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOUIBIO

WHIUKATOPOB (J1Takmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

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

Xumudaeckas cBsa3b. OKHCINTEIFHO-BOCCTAHOBUTEILHBIC peakunuun»

3.1

PacCKpeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHX MMOHSTHM: AApO aTroma,

AIIEKTPOHHBI CIIOW aToMa, aroOMHas oOpOWTanb, paguyc aroma,




XHUMHAYECKAsT CBs3b, MOJApHAs W HEMOJMApHAs KOBAJCHTHAas CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAsA CBA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh U XapaKTepH30BaTh TaONM4Hy0 Gopmy llepuomudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» u «mob6ounas mnoarpynna (brpymma)y,

«MaJIpley» U «OOJIBIIIHE) epuoabl

packpsiBaTh cMmbica [lepumoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOHHHGCKOﬁ

CHCTCMC

3.5

3.6

COOTHOCHUTH 0603Ha‘{€HI/I${, KOTOPELIC HUMCIOTCA B Ta6J'II/II_Ie
((HepI/IO,I[I/I‘IeCKaH CHUCTCMA XUMHUYCCKUX JJICMCHTOB ,HI/I
MeHzeneeBay € YHCIOBBIMU XapaKTCPUCTHUKAMH CTPOCHUSA aTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsax  daapa, O6H.[CC YHUCJI0

AIIEKTPOHOB U paclpeiesIeHNE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapme

COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJ'ICHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

1

1.1

[TpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

ITo Teme: «BemecTBo 1 XUMUYECKask PEAKIIUSD)

PaCKpeIBaTb CMBICI OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIEKTPOTUTHYECKAS JIUCCOIHAIIHS,
pCeaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peaxiuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIBHBIC peakiuy, OKHCITUTEITb,
BOCCTaHOBUTCIIb, OKHCJICHUEC )41 BOCCTaHOBJICHUC, AJUI0TpOIud,
am(doTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,
METaJITNYecKas), KPUCTAJUTMUECKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peakiuu




1.2

1.3

1.4

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHNUCIIUTCIbHO-BOCCTAHOBUTCJIIbHBIX peaKLII/If/'I

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOM peaKkIuu

2.1

22

IIo Temam: «HemeTamnsl M uX CcOeOUHEHUS» M «MeTamabl U HUX

COCAUHCHUA

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienn(pUIecKne XUMHUECKHe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHYECKHUX pEaKui

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MMOATBCPKAAIOIMINX CYIICCTBOBAHUC

FeHETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUYHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XMMHUYECKOW TIOCYIOM U
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO U C06I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YIJICKUCIIOTO ra3a)

2.5

MPOBOAWTH pEAKIUH, TMOJATBEPKIAIONINEe KAa4eCTBEHHBI COCTaB
Pa3IMYHBIX BEIICCTB: PpacClioO3HaBaTb OIBITHBIM HYTeM XJopua-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy>Karomas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuyeckux mnoHarwit: [IJIK

BEILIECTBA; KOPPO3HUS METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM ACATCIIbHOCTH —

aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,




BBIABJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3el — A1 U3Y4YCHHA
CBOMCTB BEIIECTB U XHUMHUYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'II-OI[eHI/IC, HU3MEPCHUEC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

1.1

1.2

1.3

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HM Ye€lOBEKa. XHUMHUS B CHCTEME HayK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEeraTHOE COCTOSHHUE

BC€IICCTB

ITonsTme o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObI
pasaciICHUs cMmeceit

ATOMBI M MOJICKYIJIBI. Xumudeckue daeMeHTBH.. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

1.4

1.5

1.6

1.7

XuUMHU4YecKas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH
IOCTOSAHCTBA cocCTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTtHocHTEIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

KomnuectBo BemectBa. Moisib. MossipHast macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

dOu3nyecKknue U XUMHYSCKHE SBIICHHS. XHMHYSCKAS pakuuga u eé IMPU3HAKH.
3aKkoH COXPAaHCHUSA MACChl BCIICCTB. XHUMUYECKHUE YpaBHCHUH. Knaccn(bmcaunﬂ

XUMHUYECKHUX PEeaKIUi (COeTUHEHMS, pa3I0oKEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0#, C MpaBUIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abopaTOPHBIM
o0opysoBaHrEeM, H3ydye€HHE U ONUCaHWe (PU3MYECKHX CBOWCTB 00pasiioB
HEOPTraHWYECKHX BEMIECTB, HaOMIOJeHHEe (U3NYEeCKuX (TUIaBJICHHE BOCKA,
TasHUE JIbJla, PACTUPAHHUE caxapa B CTYNKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U
XUMUYECKHX  (TOpeHHE CBeuYd, [MpOKaJlMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) sIBICHUM, HAONIOJEHUE U ONHCAHUE
NPU3HAKOB TMPOTEKAHHWA XHMMHUYECKHUX peakuuid (pas3joxkeHHe caxapa,

B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue




2.1

2.2

2.3

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICUCTBHE Kejle3a C PaCTBOPOM
conu meau(Il), n3yuenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,
bunbTpoBaHUe, BbIMAPpUBAHUE, TUCTHIUIALMSA, Xpomarorpadus), MpoBeleHUe
O4YHUCTKH HOBapeHHOfI coJju, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJILTATOB IIPOBCACHUA
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHMsI MAacChl, CO3JaHHe MoJelel

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sjeMeHT U mpoctoe
BemecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakumu ropenusi). Okcuapl. [Ipumenenue kucimopoga. CrocoObr
MOJIyYeHHUsI KHUCIOpoJa B J1a0OpaTOpuud M MPOMBILUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TennoBoit 3P PeKT XUMUUECKOH PEaKIiK, TEPMOXUMHUIECKUE YPaBHEHHUS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcUJICHHE TTapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO CIOs
Bonopon — anemeHT 1 mpocroe BemiecTBo. HaxoxeHue Bojmoposaa B MpUpOLE,
¢m3udyecKke W XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOTYYEHHMSI.

Kucmore! u comu
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MosnsipHblif 00bEM ra30B. Pacy€Thl Mo XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BOoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHble 1 HEHACHIILIEHHBIE PAaCTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons  BemecrBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B TMpupojie U B XKU3HU ueioBeka. Kpyrosopot
BOJAbl B MpUpOAE. 3arps3HEHUE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmst neopranmdeckux coeauHennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenkmatypa okcuaoB. Dusznyueckune M XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHUJ0B

2.7

OcHoBanms. Kmaccudukanuss ocHOBaHUUM: MIENOYM U HEPACTBOPUMBIC
ocHoBanusl. Homenkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucimor. Homenknatypa kucinoT. dusznueckue u
XAMHUYECKHE CBOMCTBAa KHUCIOT. Psin aktuBHOCcTHM MetamioB H.H. beketona.

[Tonydyenue kucior




2.9

2.10

2.11

Comu. Homenknatypa coisieil. @u3nM4ecKHe W XMMHYECKHE CBOWCTBA COJIEH.

ITomy4yenue conen
I'eneTnyeckas cBs3b MEXAY KjacCaMHU HEOPraHUYECKUX COCUHEHUM

XVUMUYECKUH  JKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpHKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4eHHE, COOMpaHME, paclo3HaBaHUE U M3Yy4EHHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KUCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHUS M IIPEKpaIlleHUs] ropeHus (1oxkapa), 03HaKOMIIEHHUE ¢
o0Opa3llaMd OKCHJOB U OIMCaHWE HUX CBOWCTB, TNOJy4eHHe, coOupaHue,
pacrio3HaBaHME U M3Yy4YE€HHE CBOWCTB BOJOpOAa (rOpeHue), B3auMojeicTBUe
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKUE BHICOMATEPUAIIOB),
HaOmrofieHue oO0pa3lioB BEIIECTB KOJUYECTBOM 1 MOjb, HCCIEIOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PAa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeEHHOW MAacCOBOM J10JIel pacTBOPEHHOIO
BELIECTBA, B3aMMOJAEWCTBHE BOJbl C MeTalslaMd (HaTpUEM M KaJbLUEM)
(BO3MOXKHO HCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT U IIEJNOYEed C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBAHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOJAECHHE H3MEHEHUS
OKpacKM MHIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0Yel, Hu3ydyeHue
B3auMojieiictBus okcuga menu(Il) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JpYTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BaxHeilmmMe Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

3.1

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

[lepBple TOMBITKA KIACCH(PUKAIMU XUMHYSCKUX dJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEIOYHBbIE W IIEIOYHO3EMETbHbIC METalIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHU Bl U THAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX d1eMeHTOB J[. 1.
Menneneena. KopoTtkonepuoanas u JUTMHHOTIEPUOTHAS hopmbl
[lepuoanueckoit cucrembl xuMuueckux dnemMeHtoB J[.M. Menxaeneesa.
Ilepuoapr m rpynmbl. PU3NYECKUH CMBICT TOPSAKOBOTO HOMEpPa, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX DSJIEMCHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIMYECKHX CBOMCTB MO TpynmamM M IepUOaM.
3nauenue [lepuoanueckoro 3akona u lleproguyeckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku W nipakTuku. .M. MenneneeB — y4€HbI U

rpaXIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (moJsipHass M HEMOJIAPHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHAYECKUHN OKCIICPUMCHT: HU3YYCHUC 06p8.31_[OB BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHE THAPOKCHA LUHKAa C pacCTBOpaMH KHCJIOT U
Iuenoqeﬁ, MMPOBCACHUC OIIBITOB, WIIOCTPUPYIOIMIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX peaKluil (fropeHue, peakliuu pas3iokeHNs, COSTUHEHHS)

9 KUIACC

Kon
1

1.1

1.2

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, KalWs, Kadblusi M UX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM 3J1eMEHTOB B llepuommdeckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBS3U. THUIBI KPHUCTAUIMYECKUX
pPEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYEeCKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIIECTB

1.3

Krnaccudukanus XuMU4ecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAaKLUWH BEIIECTB, MO TeIUIoBoMYy 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JIEMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

[0 YYacTHIO Karajau3aropa). OK30- M OHIOTEPMHYECKHE peakiuH,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON pEaKLIMU

[Tonarue 06 0OpaTHMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. [loHsTue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMu4ecKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pEakIUu U II0JOKECHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIUTUYECKONW TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MexaHu3M IUCCOLMAIMU BEIIECTB C pa3IMYHbIMU BUAAMHU
xuMudeckou cBsizu. CteneHs auccouuanuu. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakuun voHHOro o6MeHa. YciOBUS NPOTEKAHUS peakUuii MOHHOro OoOMeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuui. CBOICTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpeACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [loHsATHE O THApPOIM3E Coei

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJAENSMHU KPHUCTANTNYECKUX
pEeIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJIOpUIa HATpHsl); UCCIEJOBAHHUE 3aBHUCHUMOCTH
CKOPOCTH XHWMHYECKOW pEaKIMu OT BO3JCHUCTBUSA pPA3IMUHBIX (AKTOPOB;
WCCIIEIOBaHNE  DIIEKTPOMPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIIMN  KHUCJIOT, WIeiodeld ©  coleid  (BO3MOXHO HCIOJh30BaHUE
BHUJICOMATEPHAIIOB); TPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOIIUX TPU3HAKH
MPOTEKaHUS PeaKkiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX peaKIuid (TOPSHHE, PEAKIIUH PA3JIOKCHHS, COCITUHCHUS);
pacrmo3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneH okucieHus. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aumoJielicTBHE C MeETaulaMH, HEMETaJUlaMHy, IIeJouyaMu). XIJIOPOBOAOPO.

CosngHast KHCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YE€HHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BakHeWinue XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHBIE CcTereHN okuciaeHus. CTpoeHune u pU3NUECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOTU(PHUKAINN
KHCJIOpOJia U cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI Cepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIO0Ta, (pU3MYECKNE U XUMHUYECKHE CBOMCTBA
(oOmue Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUECKUE
peakuuy, JIeKaIue B OCHOBE INPOMBIILIEHHOTO CHOCO0a ITOJy4eHUs! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynb¢aT-uoH. HaxoxaeHune cepbl U €€ COCIUHEHUH B MpHpoAe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOMICH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOMKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OOmiass xapakTepucThuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dbu3nueckrue U XMMHYECKHue cBoicTBa. KpyroBopot a3oTa B mpupojie. AMMHUAK,
ero (u3nuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKUEe M XHUMHUYECKHE CBOWCTBA, TMPUMEHEHHUE.
KadectBenHast peakiiusi HA MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MOoJydyeHue,
¢du3nueckue W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENsS Kiacca
KUCIOT U crnenuduueckue). Vcmonp30BaHe HUTPATOB U COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XuMU4Yeckoe 3arpsi3HEHHE OKpYKaromei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3IyXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Moaupuxanuu gocdopa, pusnueckne U XUMHYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QusnuecKkue u
XUMUYECKHE CBOWCTBa, moiiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTse

MUHEpAJIbHBIX YI00peHHit

2.5

OO6mas xapakrtepuctuka 31meMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIK, PAcpPOCTPAaHEHHE B TPUPOJE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
X (U3NYECKHEe U XUMHYECKHE CBOMCTBA, NEHCTBHE HA JKUBBIE OPraHU3MBEI,

IMOJIYUYCHNEC U ITPUMCHCHHC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHIOM




yraepona(IV); rumoreza r7100ambHOTO TOTEIUICHUS KIMMAaTa; IMapHUKOBBINA
a¢dekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINICCKUE M XUMHYCCKHE
CBOWCTBa, TMOJY4YCHHUE W NpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHAT-
nonsl. Ucmonbp3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3STICTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETHJICH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTe o OWoIOrHYecKH
BOKHBIX BEILECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJH B KU3HH
yeoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX M HEOPraHMYECKHX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XWUMHUYECKHE CBOWCTBA, TIOJIYYCHUE U
npumenenune. CoeanHeHuss KpeMHUs B mpupone. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucnore. CHIMKATHI, UX UCIOIH30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIIEHHOCTU. BaxkHelme crpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jkene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEJHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0OB HEOPraHMYECKHX BEIEeCTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEJICHUE KAYECTBEHHBIX PEAKLUN Ha XJIOPHJ-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIMe
(u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOTE€HOB M UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3liaMu XJIOpPUIOB
(raoreHuI0B); O3HAKOMIIGHME C oOpa3liamMu cepbl U €€ COeNMHEHHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BaHHE BHJEOMAaTepHalioB); HAOIIOJEHHE IMpoliecca
oOyriauBaHus caxapa MHOJ JeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH W HaOJIOJeHHe Tpu3Haka e€
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3UUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; TTOIyUeHUE, COONpaHne, paclio3HABaHHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJENeHl KpUCTAIUTMYECKHX
pemiéTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C  IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, paclio3HABaHHE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE MPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus atoMoB. CTpoeHue MeTaiuioB. Metamnyueckas CBA3b U
METaJJIMYecKasl ~KpUCTaUIMYecKass pemerka. OJNEKTPOXUMHUYECKUN  pAfl

HaprI)KeHI/Iﬁ MCTaJI1JIOB

3.2

33

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Iue crocoObl MOIy4eHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBILIIEHHOCTH

[Ilenouynsle MeTauibl: MoyiokeHHEe B llepmonmyeckol cuUCTeME XHMHUYECKUX
anemenToB /I.1I. MeHaeneeBa; cTpoeHHUE UX aTOMOB; HaXO0XKIACHUE B IPHUPOJE.
dusnueckue U XMMUYEeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
THUAPOKCHUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJZIOB H HX

COeIMHEHUN

34

[IlenoyHO3€MENBHBIE  METAUIBl  MarHMd M KaJIbLMWA:  IOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 31meMeHToB [[.1. MenzeneeBa; ctpoeHue
X aTOMOB; HaxXOXIEHHE B Npupoae. PU3NYECKHME U XMMHUYECKHE CBOMICTBa
Maraus U KaJbIus. Baxxneimue COCMHCHUA KaJIbIIUA (OKCI/IH, THOAPOKCHUI,

coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

Amomunuil: nonoxkenue B Ilepuoauyeckoil cUCTeME€ XMMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aTOMa; HaXOXIAeHUE B mpupoae. Puznueckue u
XMUMUYECKHUE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Kenezo: nonoxenne B [lepuonnueckoi cucreme XumMuyeckux sneMenTon .M.
MeneneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B mnpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUALI U coiu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIy4CHHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pas3iaMy METaJIOB U CIUIABOB,

ux (pusnueckuMH CBOMCTBAMHM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHJA KaibllUd M HATpUs C BOJOM  (BO3MOXHO
WCIOJIb30BaHNE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BO/IBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, xanbius, anroMuHus, nuHka, skeneza(ll) u xenmesa(Ill), memu(Il);
Ha0JI0/IeHNE U OMHCaHUE MPOLECCOB OKpAIIMBAHUs TUJIAMEHU MOHAMM HATpPHS,
Kaiuss W Kajublus ~ (BO3MOXKHO  HMCIIOJIb30BAaHHWE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA AITIOMHHHS M THUAPOKCHUAA
LIMHKA; PEIICHHE YKCIIEPUMEHTANILHBIX 3a/1a4 10 TeMe «BaxHeunme MeTauibl U

X COCOIUHCHU A

Xumus 1 OKpYyiKaromasa cpelia

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTHH. BemecTBa u MaTcpHrajibl B MMOBCETHEBHOM
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcImonb30BaHUE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOJIOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " TPpOMBIIIJIICHHOCTHU

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalIOB (CTEKJIO, CIIIABbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30OBATEJBHON ITPOT'PAMMBI OCHOBHOT'O

OBILIEI'O OBPA30OBAHMUSA
Kon [TpoBepsiemble TpeOOBaHMS K IIPEIMETHBIM pe3yibTaTaM 0a30BOr0
IIPOBEPSEMOTO YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
TpeOoBaHUs ob1ero oopazoBanust Ha ocHoBe PI'OC
1 IIpencrasnenue:
O TI03HABAEMOCTH SBICHUH NPUPOAbI, NOHUMAaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTh COBPEMEHHOTO
1.1 €CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyJabTypbl W IMPaKTHYECKOU
JESITEIbHOCTH 4YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;
MOHMMaHHE MeCTa XUMHUH CPEeliu APYTHX €CTECTBEHHBIX HAYK
12 0 Hay4YHBIX METO/axX MO3HAHUs, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U

TECOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA




1.3

XUMHYCCKHX peaKuHﬁ; YMCHUE HCIIOJIBb30BaTh MoAacIM  OJid

00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cthepax mpoheCCUOHATBLHON JeATEIILHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
XMMHAYECKON HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS pPacCMaTpUBATh
XUMHIO Kak chepy cBoeit Oyayrieii mpodheccnoHaNbHON AeATeIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak NMPOQWIBHOTO NpenMeTa

IIpU [IEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHms

2.1

Bnanenue CHCTEMOM XHWMHWUYECKHUX 3HAHHH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEUIINE XUMHMUYECKHE TOHATHUSA: XUMHUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMUYECKas
peaKkuMs, peakuUuM COCOUHEHHUS, PEAKLMH PpaA3JIOKECHUS, pEaKLUU
3aMeIlleHus, peakuy oOMeHa, TeIUIOBOW A(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs KOHLEHTpaIHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHast
opburtanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULATENBHOCTD, MOJISIPHAs ¥ HENOJISpHAs
KOB&JIEGHTHAs  CBSI3b, MOHHas  CBsI3b, METANIMUECKas  CBS3b,
KpUCTALIMYeCKass peleéTka (aTOMHas, MWOHHAs, METauIndecKas,
MOJIEKYJISIpHasl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMs, pEeakUMd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKIMM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMble peakKluy,
CKOPOCTh XMUMHUYECKOW peakuuu, katammsarop, I[IJIK, xopposus

MCTaJIII0OB, CIIJIaBbl

22

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo

2.3

TEOpUM  XHUMHHU: aTOMHO-MOJIEKYJIApHas TEOpHsl, TEOpUs




BHCKTpOHHTH‘ICCKOﬁ JUcconuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

3.2

YMEHUE TPAaBUIBHO HCIOJB30BaTh HM3YYCHHBIC BEIIECTBA H
MaTtepuaibl (B TOM YHCIIE MHHEpaJbHBbIE YAOOpEHHs, METaulbl U
CIUIaBbI,  TPOAYKTHl  MEpepadOTKH  MPHPOJHBIX  HCTOYHHKOB
YIIeBOAOPOAOB (YIIIs, IPUPOJHOTO raza, HEPTH) B OBITY, CEILCKOM
XO3SICTBE, HAa MPOU3BOJCTBE U MOHUMAaHHE 3HAUCHHSI )KUPOB, OCIIKOB,
YIJIEBOAOB JUIsI OpraHM3Ma 4YellOBeKa; YMEHHE IPOTHO3UPOBATH
BJIMSIHAE BEIIECTB M XUMHUYECKHX MPOIIECCOB Ha OPraHU3M YeJIOBEeKa U
OKPYKaIOMIYIO TIPUPOJHYIO CperLy

YMCHHUEC HUHTCIPUPOBATH XMMHYCCKHUC 3HAHHA CO 3HAHUAMHU OPYIrux

y‘Ie6HLIX npeaIMCTOB
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HaJIN4Huc OIIbITa pa6OTLI C pa3JIMYHbIMHU HCTOYHHKaAMHU I/IH(l)OpMaI_[I/II/I
10 XHMMHH (Haquaﬂ U HAY4YHO-IIOIIYJISIpHAA JIUTEpaTrypa, CJIOBApH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O Bf€HOICCTBAX, HX
MMPEBPAIICHUAX u IMPAKTHUICCKOM MIPUMCHCHUU 151 YMCHHC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
S3bIKa XUMHUU I COCTaBlieHUS (OPMyNl HEOPraHMYECKHUX BEIIEeCTB,
YpaBHEHUM  XUMHYECKHMX  pPEaKIHUd; OCHOBAMH  XHMHUYECKOU

HoMeHKIaTypsl (IUPAC u TpuBnanbHoi)

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

YPOBHSIM aTOMOB IICPBBIX TpéX Nepruoa0B, KaJlvusd U KaJIbIIUA

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

HOI[FpYHHaX) U 3JICKTPOHHOI'O CTPOCHUA aTOMa

YMeHue KraccupuimpoBarTh:

7.1

XUMHUYCCKUE 3JICMCHTHI




7.2

HCOPTraHUYCCKUEC BCIICCTBA

7.3 XUMHUYECKHUE PEAKITHUHI
8 YMeHue onpeaensiTh:
g1 BAJICHTHOCTh M CTEIEHb OKHCIICHHUS] XUMHUYCCKHUX DSJIEMEHTOB, 3apsil
' MOoHa
8.2 BHUJI XHMHMYECKOM CBSA3M M THUIl KPUCTAUIMYECKOW CTPYKTYpBl B
' COCAUHCHHIX
8.3 XapakTep Cpeiibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHCJIUTEIb U BOCCTAHOBUTECID
9 YMeHue xapakTepu30BaTh (pU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaul, MarHuu,
KaJIbLIM, aTFOMUHUM, JKEJIE30)
CJIOKHBIX BEILIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOIOPOA, OKCHIBI M THIPOKCHIBI
99 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' II), oxcuasr yraepoaa (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
dbocdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOMCTBA  BEIIECTB B
93 3aBUCUMOCTH OT HX COCTaBa U CTPOCHMS, NMPUMEHEHHE BEIIECTB B
' 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXXHOCTH MPOTEKAHUS XUMUUYECKHUX
MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHUSI pEaKIUi, B
TOM YHCIIC:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BBIYUCIATE (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIBHYIO MOJICKYJAPHYI0O W MOJSIPHYIO MacChl BEIIECTB,
‘ MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,




11.3

KOJM4YCCTBO BCUICCTBA U €TI0 MACCy, 00bEM Ta30B

11.4

12

12.1

[0 YpaBHEHHMSIM XUMHUYECKUX PEAKIMid W HAXOJUTh KOJIUYECTBO
BEIIeCTBa, 00BEM U MacCy peareHTOB WIH MPOyKTOB PEAKIIUU
Bnanenue (3HaHue OCHOB):

OCHOBHBIMH ~ METOJAMH  HAY4YHOTO  TMO3HaHUs (HaOIroncHME,
U3MEpPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE) TIPU H3YYCHUH BEILECTB U

XMMUYECKUX SIBJICHUH; yMeHuEe CQOpMyIHpOBaTh MpodiieMy H

MPEJIOKUTH MMYTH €€ PelIeHUs

12.2

12.3

13

Oe3omacHOM pa6OTH C XHMHYCCKHMH BCIICCTBAMU, XHUMHYECKOH

MOCY/10# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM

IpaBUJIaMy O€30MaCHOTO OOPAIEHHS C BEIIECTBAMH, UCTIOIb3YEMbIMU
B ITOBCETHEBHOMN XU3HU, MPABUJIAMH TIOBEJCHUS B IETSX COEpEKESHUs
30pOBbSl U OKpYKarolled MPUPOJHON Cpeabl; MOHMMaHWE Bpeaa
(omacHOCTH) BO3IEHMCTBHMS Ha JKHUBBIE OPIraHU3MBI ONPEIECIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPALLCHUS UX BPEAHOTO

BO3JE€HMCTBUA

Hamune MPAKTUYCCKHUX HABLIKOB IIJIAHUPOBAHHA U OCYIICCTBJICHUA

CICAYIOIMUX 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 XUMHUYECCKUMU SIBJICHUAMMU, OIIBITHI,

HIUTIOCTPUPYIOIIUC TPHU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/II\/’I

13.2

HU3YUCHUC CII0CO00B pasaACICHUA cMmeceit

13.3

MMOJIY4CHHEC KHUCIOpOoAa W H3YUCHHUC Cro CBOﬁCTB; MOJIYYCHHEC
BOOOpPOJa U M3YUCHHUC €TO CBOP'ICTB; MOJIYYCHHE YIJICKHUCIIOTO ra3a u

HU3YUCHHUC CTO CBOfICTB; MOJIY4YCHHUEC aMMHaKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJeH

paCTBOpéHHOFO BCIICCTBA

13.5

pUMEHEHHE WH/INKAaTOPOB (;makmyca, METUJIOpaHXka U
denondranenna) a8 ONpeneseHHs] XapakTepa cpeibl B pacTBOpPax

KHCJIOT U HieJ04ei

13.6

HUCCIICOAOBAHHUEC MW  OIIMCAHHC CBOMCTB HCOPraHNMYCCKUX  BCIICCTB
Pa3IMYHbIX KJIACCOB, U3YUYCHUC B3aHMO,I[CI>'ICTBH$I KHUCIOT C MCTalllaMU,
OKCHJaMH MCTaJlJIOB, pacTBOPUMBIMU u HCPACTBOPUMbBIMHA

OCHOBAaHHMsAMH, COJIIMH; TIOJYUCHHUC HEPACTBOPUMBIX OCHOBaHHﬁ;




BBITECHEHHWE OJHOTO MeTajla JPYTMM W3  PacTBopa  COJH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCHUIOB AaIOMUHUS H

[IUHKA

13.7

13.8

PEIICHUEC SKCICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COCI[HHGHPIfI»; «3JICKTpOJII/ITI/I‘-ICCKa$I
JUCCOLIMALIUS), «BakHelmme HeMETaluIbl U HuX COCOAUHECHUA»,

«Baxuenme MeTajlibl 1 X COSOUHEHUS

XUMHYECKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOITUE MIPU3HAKU
MPOTEKAHUs peakluii MOHHOrO0 OOMEHa; KauyeCTBEHHBIC PCaKIMU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMH]I-,
uonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHus, KajabIUs, ATFOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

14.1

14.2

NPEICTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUIl W BBIABIATH AMIUPHUECKUE

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEX/Y peajbHO HAOII0JaeMbIMU XUMHUYECKUMHU
ABJICHUSIMU U TIPOLIECCAMH, NPOUCXOIALIMMHI B MaKpO- U MUKPOMUDE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB

INEPEYEHbB 2JIEMEHTOB COAEPXAHWUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon [IpoBepsieMbIil 2JIEMEHT COAEpKaHUS
1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa U cMecu. CiocoObI pa3ieiieHus: cMecei
- ATOMBI W MOJEKyNlbl. XHUMHYECKHE dyieMeHThl. CHMBOJBI XHUMHUYECKHUX
' 371eMeHTOB. [IpocThie U clT0KHBIE BEIIECTBA.
13 Xumunyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AlIeMeHTOB. CTeneHpb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemecTB. (OTHOcHUTEnbHAas aTOMHas Macca.
1.4 OtHOocUTeNbHAA MOJIEKYIJIsIpHas Macca. MaccoBasi 0JIsl XMMHUYECKOTO AJIEMEHTA
B COCAMHCHUU
15 KomuuectBo BemiectBa. Monb. MomnsipHass macca. MossipHblii 00bEM Tra30B.

BzanmocBs3b KOJIMYCCTBA, MACChI M YUCJIAa CTPYKTYPHBIX CAWHHI BEIICCTBA




1.6

OusnyecKkue U XUMUYECKUE SABJICHUSA. XHMMHYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS
Ilepuognueckuii 3akoH u llepuonnueckas cucreMa XUMHUYECKHMX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYECKUX daeMeHTOB J[.U.
Menneneesa. [lepuoasl u rpynnsl. @U3HYECKU CMBICI IOPAIKOBOIO HOMEDA,

HOMCEPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

22

Ctpoenune aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK AaToOMOB TEpBhIX 20 XUMHUYECKHUX DJIIEMEHTOB

ITepuoauueckoii cucremsl .. Menneneena

23

3.1

32

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kalus, Kajablug (paguyca aToMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYeCKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUMHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJieMeHTOB B llepumogmyeckoil cucreme u
CTPOEHUEM MX AaTOMOB

Crtpoenue BemecTna

Xumuueckasi cBs3b. KoBaneHTHass (MOJsipHass W HEMOJSpHAs)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  JJIEMEHTOB. HNonHas  cBSI3b.
MeTtamnmmueckas cBSI3b

Tumel KpUCTAITMYECKUX PEmETOK (aTOMHasl, WOHHAsA, MeETaJuIMYecKasi),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH U BUIA
XUMHUYECKOU CBI3HU

Baxueiimme mnpeacTaBUTENM HEOPraHUYECKUMX BemlecTB. Hemeraiubl u ux

coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

4.2

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX COEIMHEHMH: OKCHI0B
(coneobpasyroriue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) u
HecoJieo0pa3yrolre; OCHOBaHUM (LIENOYM M HEpacTBOPUMbBIE OCHOBAHUSA);
KUCIOT  (KHCIOpOJCOAepKale U  OeCKUCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEeTHUX U KUCIIBIX)

du3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTBIX  BEHIECTB-HEMETAIIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, Cephbl, a30Ta, Gpocdopa, yriepoaa, KpEeMHUS

4.3

®u3nueckue M XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB: JHUTHS,
HATpHsl, Kajaus, MarHusl U KaJbllks, aJIOMHUHHSI, JKejae3a. DICKTPOXUMUUYECKUM

PAIl HANPSLDKEHUN METAILIOB




DuU3nyeCcKue U XUMUYECKHE CBOWCTBA BOJAOPOAHBIX COCAMHEHUM HEMETAIIOB:

. XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
dusnyeckue U XUMHUYECKHE CBOMICTBa OKCHIOB HemeraioB: cepel (IV, VI),
4.5 azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuerune
OKCHJIOB HEMETAJIJIOB
16 Xumnueckue cpoictBa okcunoB: MetamwioB [A-IIIA rpymn, nunka, mequ(Il) u
' xenesa(ll, II). ITomyyeHne oOKCUI0B METAILIIOB
XUMHYECKUE CBOMCTBA OCHOBaHMI U aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMeEpe
4.7 TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuenue ocHOBaHMM U
aM(pOTEepPHBIX THIPOKCHJIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJOPOIHOM,
43 CEPHHUCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHHEBOH, yronpHOU. OcoObie
' XUMHUYECKHE CBOICTBA KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.
[Tomryuenue KuCIOT
4.9 OO6mue xuMuYecKue cBoicTBa cpennux cojeil. [lonydenue coneit
410 [Tonydyenue, coOupaHue, pacro3HaBaHME BOJOpOJA, KHCIOPOAd, aMMMaKa,
' YIJIEKUCIIOro Ta3a B JabopaTopuu
A1l [Tonydyenne amMmMuaka, cepHOM M a30THOM KMCIOT B IPOMBINUIEHHOCTH. Ob1mune
' CHOCOOBI MOJTYyYEHHS METAJUIOB
4.12 I'eneTnyeckas CBs3b MEXAY KJIaCCaMHU HEOPraHMYECKUX COCIUHEHUM
5 XVMMHYECKUE PEAKIINH
Knaccudpukanus XuMUUecKUX peakluid Mo pa3iMyHbIM MPU3HAKAM: [0 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o
M3MEHEHHUIO CTENEHEeH OKHUCICHHS] XUMUYECKUX JIEMEHTOB
52 TemoBoit 3¢ heKkT XMMHUYECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
' Y DHJIOTEPMUYECKHUE peaklunu. TepMOXUMHUYECKHE YpaBHEHHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakMU. OKHUCINUTENN U BOCCTAaHOBHUTEIH.
5.3 [Ipouecchl  OKHUCIEHHSI M BOCCTAHOBJICHHSA.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopus anekTponuTUYecKo aucconuanuy. KaTuoHsl, aHMOHBL. DJIEKTPOJIUTEI U
‘ HeaNIeKTponuThl. CUiibHBIE U cllabble 3JeKTPOauThl. CTeneHb AUCCOIHAaU
5 Peakiun moHHOTO OOMEHA. YCJIOBHSI TPOTEKAHUs PEAKIM MOHHOTO OOMEHa,
' IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUU
6 XuMHS ¥ OKpYXKaromias cpeia




6.1

BemectBa u Marepuanbsl B IMOBCEIHEBHOM >KM3HM YeJOBEeKa. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XMUMHYECKHX pEakiuil B Jadopatopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHYCCKUX 0XKOr'aX U OTPABJICHHUAX

6.2

XUMHYECKOE  3arps3HEHHUE OKpYKAWIIeH cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHUSI
[Ipenenbras momyctumas konmeHTpamus BemectB (IIJIK). Pomp xumuu B
pEIICHUH DKOJIOTUYECKUX TMpoOieM. YCWwieHne napHUKoBoro sddekra,

pa3spyumi€Hue 030HOBOI'O CJ10s1

6.3

[Tpumenenue cepsl, a3ota, docdopa, yriaepona, KpeMHHSI U X COCIUHCHUU B
OBITy, MEIWIIMHE, IMPOMBIIIJICHHOCTH M CEIIbCKOM Xo3siicTBe. [IpumeHeHme
METAJIJIOB M CIUIAaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MIPOMBINIJICHHOCTH MX COoeAuHCHMM. [IoHSITHE 0 KOPPO3UH METAILIIOB, OCHOBHEIC

CIIOCOOBI 3alllUTBI UX OT KOPPO3HUU

6.4

6.5

7.1
7.2
7.3

[TpuponHble UCTOYHHKHU YTJIEBOJIOPOAOB (yroyib, MPUPOAHBIA ra3, He(Th),

MPOIYKTHI MX TiepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

[lepBoHauanbHBIe TOHATHS OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCIMHEHHSAX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEeH, 3TaHOJ, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEHIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX

POJH B KHU3HH YEJIOBEKA

Pacuérnr:

o ¢popMysiaM XUMHYECKUX COCTUHEHUN

Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

Mo XUMHUYCCKUM YPAaBHCHUAM
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