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HOACHUMTEJIBHASA 3AIITMCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEIIUMHU MPEnofaBaHus y4eOHOro npeaMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00yYeHHS XUMHU
HA YypOBHE I1eJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YHarOIIErocs, ero
NPEICTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH s camMopa3BUTHA U (OPMUPOBAHUS
KYJIbTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydarouumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TMPHUpPOJE, K UEIOBEKY, BHOCHT CBOM BKJAJ B D3KOJOrMyeckoe oOpazoBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKU XMMHUH Ha ONPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHMsl MPOrpamMMbl IO XUMHH copMHpOBaHAa Ha OCHOBE CHUCTEMHOIO
nonxona k e€ mzydeHuro. CopepixaHue CKJIQJbIBACTCS M3 CUCTEMbI MOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMbI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHAS (DYHKIHUU OOBACHEHHS] W MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
NPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHEe Oo0yJaroImuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAydyHbIM  METOJAaM  IIO3HAHUf,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUECHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOLIEro MUpPA, HCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHH, NPUMEHATh HMX MpH pelieHuH npobieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbSl M OKpPYXKarolleW MpUPOIHON
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAaJbHEUIIero 00yueHusl.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XMMHUYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

duznyeckue M XMMHUYECKHE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOW, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M MpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIHOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3nueckue 1 XuMHUUYECKUe CBOWCTBA (peaKkIMi TOPEHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl TMoOJydueHUs KUCIOpoJa B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oy4deHus. Kuciors! u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poibp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomme. Homenkinarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYECKHME M XHUMHUYECKHE CBOMCTBAa OCHOBaHWU. [lomydenue
OCHOBaHUH.

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

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W IMpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOEHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajblkeM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C MeETaJUIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumuyeckux iemeHtos /I, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIbI, TaJOTEHbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepumoasl u rpynmbl. DU3HYECKUA CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

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

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



3nauenue Ileprnoanueckoro 3akona u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

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

Crenenp  okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

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

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATUH, TaKk M MOHSITHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEITUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, IJIaHEThI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux osnemenros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMUYECKOW CBA3M. THUIBl KPUCTAIUIMUYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOpPraHMYeCKUX COEIMHEHUH, IeHeTH4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. lloHsatne o XxumHueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CTA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3JACHCTBHUS pa3iIMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEepPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xXjopa (B3aMMOJIEHCTBHE C MeTajulaMH, HeMeTalaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoii KucinoTsl. CoM CepHOIl KMCIOThI, KaueCTBEHHAs peakiys Ha cynbdaTr-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noydyeHue u npumeHeHre. Coau aMMOHHUS, X (PrU3HUECKHe U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YrombHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPHUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTePHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpouecca oOOyIJIMBaHUS — caxapa IOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (pU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa M UX COeAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojaydyeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 TeMe «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckasi CBA3b M METAJUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBkl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B npupoae. PU3NUYECKHe U XMMHYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUaoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliisg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIENOBaHHE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip MpH XUMHUYECKHX O0XKOTax u
OTpaBJICHUSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CIUIABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOIOTHS, MATCPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs PEMIETKA, CIUIaBbl, (U3HUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

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



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yabTaThl OCBOEGHHS HPOrpaMMbl OCHOBHOIO 0O0LIero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpaBUIaMM U HOpPMaMH IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaTHl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEpHON MH(OpManueil 0 MepeqoBbIX JAOCTHKEHHUSX U OTKPBITHUSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCKOro BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKAaTUBHOH  KOMIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOIA,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOI'O NIO3HAHUS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPObI, B3aUMOCBS35X UEIOBEKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEBHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0laeMbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYpHhl, B TOM YHCII€ HABBIKOB CAMOCTOATEIBHOM pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HH, OCO3HAHHME IIOCIEACTBUNH W HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3YyUeHHUI0 Mpodeccuil U TpyAa pa3iIndHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30IMaCHOTO MOBEACHHS TIPH PabOTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IMyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTAaTOB BBLIACIAIOT 3HAYUMBIC JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABIEHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM 1eATeIHbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XHMHUYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOIlECCaxX U SABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAaHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MpoIlecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpe UHpOopMau U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B IMpollecce Y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHHUs 3agaBaTh BOINpPOCH (B XoJe jauanora M (WIM) JAUCKYCCUH) TIO CYILECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTax; JelaThb NPE3CHTALNI0 pPEe3yJbTaTOB BBIITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE Yy4éTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOSATEIBHO ONPENEIATh LENU AEATEIbHOCTH, IJIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh INPEAJIOKEHHBIM alrOpUTM AEWCTBUN NIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIMXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATUH: aTOM, MOJIEKYJA, XUMHUYECKHUH
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0Js1 XHMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEAKIIUN 3aMELEHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;

® WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATHH W HPUMEHSTb 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

® [ICTI0JIb30BAaTh XMMHUYECKYI0 CHUMBOJMKY [UIl COCTaBieHUs (OpMysl BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

® ONpe/IEeATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCJUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIci llepuonnueckoro 3akona . M. MeHneneeBa: AeMOHCTpHpPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

®ONMMCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OonblIMe NEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CII0SIM);

e Ki1accu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME XHWMHUYECKHE CBOWMCTBAa BELIECTB Pa3IUYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONHUCAaHWE TMpPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

® [[POTHO3UPOBATh CBONCTBA BEIECTB B 3aBUCUMOCTU OT MX Kadye€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUSI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BHIYHCIIATE OTHOCUTENBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



® [[PUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHE, 00001eHNe, CUCTeMaTH3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAHUS  —  HAONMIOJCHME,  HM3MEpEeHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

ecjeloBaTh IMpaBWIaM T[OJb30BaHHUS XUMHUYECKOM TMOCyIoll U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 ki1acce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpelelbHO JOMyCcTUMas
koHuentpauus [1/IK Bemectsa;

® IUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHSATUH U NPUMEHSTh 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

® [ICTIOJIB30BATh XMMHUYECKYI0O CHMBOJUKY JUIS COCTaBieHHs (GOpMyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OTIPECIIATh BaJIECHTHOCTh U CTETICHb OKUCICHUS XMMHYECKUX AJIEMEHTOB B COSTMHEHUSX
pa3IMYHOTO COCTaBa, NPUHAMJIECKHOCTh BEIIECTB K ONPENEIEHHOMY  KJaccy
COCMMHEHUN 10 QopMysiaM, BHJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps HOHAa [0 XWMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbich [lepuoanyeckoro 3akona /[[. 1. MenaeneeBa u 7eMOHCTPUPOBATH €0
MOHMMAaHUE: OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTb 0003HAu€HHs, KOTOpble HUMEIOTCA B IEpPHOJMYECKOW Tabiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpeJeax MajblX MMEPUOAOB U TJABHBIX MOJArPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



e KJlTacCU(PULMPOBAaTh XUMHUYECKHE 3JEMEHThl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0mME U crenuduueckue XUMHYECKHUE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

® COCTaBJIATh YPAaBHEHMsI 3JIEKTPOJUTUUYECKON IUCCOLMALMM KHUCIOT, IIEJI04eld U CoJeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUMH MOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

ecoOmolaTh  MpaBMja IOJb30BAHUSA XUMHMUYECKOW TMOCYAOM U J1aOOpaTOpPHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIIMM, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJOpUA-, OpomuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON AESITEIBHOCTH — aHAlW3 M CUHTES,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE 8 KJIACC

KoanuyecTBo 4acosB

Jrj;ln HaumeHoBaHue pa3iejioB U TeM NPOTrPaAMMbI B Kontpoasnble | [IpakTnyeckne | IIEKTPOHHbIE (MU(PPOBBIE)
cero paboThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
Pa3nes 1.IlepBoHayajibHble XHMHYECKHE TIOHATHSA
Xumusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U TPAKTUUYECKON bubnunoreka HOK
11 5 2 _
JIesITeIbHOCTH YelIOBeKa https://m.edso0.ru/7f41837¢
bubmuorexa [JOK
1.2 | BemiectBa 1 XUMHUYECKUE PEAKITHH 15 1 https://m.edso0.ru/7f41837c
Wroro no pazneny 20
Paznen 2.Bakneiime nmpeacTaBuTe Il HEOPraHU4eCKUX BeleCTB
bubmuoreka [JOK
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 | Bogopon. [Tonarue o Kuciorax u coisix 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 | Bogna. PactBopsl. [TonsiTHE 00 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837¢
. bu6nmoreka [JOK
2.4 | OcHOBHBIE KJIACCHI HEOPTAHUYECKHIX COSIMHEHHH 11 1 1 https://m.edsoo.ru/7f41837¢
Wroro no paszneny 30

Pazpnen 3.11epuoanyeckuii 3akoH u [lepuognveckasi cucrema xumuueckux 3jiemMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB. XMMHU4YECKAasl CBSA3b.
OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIul

31 [Tepuoanueckuii 3akoH u Ilepnoanueckas cucteMa XUMHYECKUX 7 bubnuoreka [IOK
' anemeHToB JI. 1. MenneneeBa. CTpoeHne aToMa https://m.edsoo.ru/7f41837c
3.2 Xumnueckas cBA3b. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 8 2 Bubmiorexa HOK
' ) https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Hroro o paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK

https://m.edsoo0.ru/7f41837¢c
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9 KUIACC

KoanuyecTBo 4acos

DJIeKTpoHHbIe (LM (ppoBbIE)

1w/ HanmMmenoBanue pa3aeaoB M TEM NPOrpamMmabl Beero KOHTpOJ]bH[,[e HpaKTﬂqecKﬂe 06pa303aTe.111>H1>1e pecypeb
padoThI padoThI
Pa3nes 1.BemecTBo U XMMHYeCKHe PeaKIul
1.1 [ToBTOpEHME 1 yriyOieHne 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 kimacca | 5 1 buGmorexa LIOK
' https://m.edso0o.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKHUX PEAKIIHi 4 bubmnorexa LIOK
' https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
1.3 DIEeKTpOoTUTHYECKAs JUCCOIMANsl. XUMHUYECKUE peaKkilu B pacTBopax | 8 1 1 https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.HemeTanjibl M HX COeAMHEHUSI
21 OO6mas xapakTepucTuka XUMHIecKux 37eMeHTOB VIIA-rpynmbr. 4 1 bubnnoreka [JOK
' I"ajiorensl https://m.edso00.ru/7f41a636
OOw1ast xapakTepuCcTHKa XUMHUYECKUX 31eMeHTOB VIA-rpynnsl. Cepa u bubnnorexka [JOK
2.2 . 6 :
€€ coeqUHEHUS https://m.edsoo.ru/7f41a636
23 OOm1ast XapakTepUCTHUKA XUMHUECKUX 3JIeMeHTOB VA-rpymiibl. A30T, 7 1 bubnuoreka [IOK
' dbocdop U UxX CoeTMHEHUS https://m.edsoo.ru/7f41a636
OO6m1as xapakTepucTUKa XUMHUECKUX 37eMeHTOB |V A-Tpynmsl. bubnuoreka [JOK
24 . 8 1 2 _
Yriepoa v KpEMHUHN U UX COCAVMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3nes 3.MeTa/uibl M MX COCIUHEHUSA
. bu6mmoreka [JOK
3.1 Obmpe CBOHCTEA METAIIOR 4 https://m.edso0.ru/7f41a636
. bu6mmorexa [IOK
3.2 BaxHel1me Metamisl 1 UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Hroro o pasneny 20

Pa3nen

4.XuMus M OKPYKAOIIAS cpea
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bu6mmoreka [IOK

4.1 BemectBa u Matepuaisl B )KU3HU Y€JIOBEKA 3 https://m.eds0o.ru/7f41a636

Wroro mo pazneny 3

PeszepBHOE Bpems 3 EH@_IHOTeKa HOK
ttps://m.edso0.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo yacoB

Ne Jara DyieKTPOHHBIE N (PPOBLIE
Tema ypoka KonTposabHbie IMpakTHyeckne
n/n Bcero HU3YyYeHHUS o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 IIpenmer xumuu. Posib XuMuu B :KU3HU YeJIOBEKa. Tena u 1 Bu6mmoreka LIOK
BEIIeCTBA https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METO/IaX TTO3HAHUS B XUMHUU 1 bubmiorexa LIOK
A https://m.edsoo.ru/ff0d227e
3 [TpaxTuuaeckas padora Ne 1 «[IpaBuia paboTsl B 1aboparopuun 1 bubmmoreka [HOK
1 puéMbl 00paIleHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
bubnmoreka IJOK
4 q .C 0 i 1
MCTHIE BemecTBa 1 cMecu. CriocoObI pa3feneHus cMeceit https://m.edsoo.ru/f0d26ca
5 [IpaxTnueckas padora Ne 2 «Pa3nenenue cMmeceit (Ha mpumepe 1 bu6muotexa [IOK
OYHCTKHU TIOBAPEHHOMN COJTN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka IJOK
A 1
6 TOMBI H MOTICIYIIET https://m.edsoo.ru/ff0d2a6c
7 XuMHUYEeCKHUE PIEMEHThI. 3HAKH (CHMBOJIBI) XUMHUYECKUAX 1 bubmmoreka [HOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CITOKHBIE BEIECTBA 1 bubmiorexa LIOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUeHHUE 1 bubmiorexa LIOK
YJPHOC Y https://m.edsoo.ru/ff0d2d50
3aKoH MMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas hopmyJia. bubmuoreka [IOK
10 1
BajieHTHOCTE aTOMOB XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS butmmoreka [IOK
11 1
MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUHU 1 butmmoreka [IOK
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https://m.edsoo.ru/ff0d350c

bub6mmoreka [JOK
13 KonuuectBo Beniectsa. Moibs. MossipHast Mmacca https://m.eds0o.ru/ff0d5230
14 duzuveckue €CKHe SIBIIe X eckas pea bubmmoreica LIOK
M3WYECKHE ¥ XUMIYECKUE SIBICHUSA. XUMHUYECKas peakius https://m.edsoo.ru/f0d37fa
15 [Tpu3na (W () oTeKa ec eaKIuil bubmmoreica LIOK
PHSHAKH H yCIIOBIUA MIPOTEKAHMA XUMUHCCKHX peaikiiu https://m.edsoo.ru/ff0d3al6
16 3aKoH coxpaHe acchl BEIIECTB. X €CKHE ypaBHE bubmoreia LIOK
H COXpPaHCHHS MacChl B TB. XMMHUYCCKU BHEHUS
P H P https://m.edsoo.ru/ff0d3b88
Brruucnenus KOIM4YecTBa, MacChl BELIECTBA IO YPABHEHUSIM bubmmoreka [IOK
17 N
XUMHYECKUX PeaKimit https://m.edsoo.ru/ff0d5708
Knaccudukamms XuMIdecKkuX peakiuii (COeuHeHHS, bubamnoreka [HOK
18
pasIoKeHusl, 3aMEIICHHs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-sHIHKIONEAUCT. OO00IIeHne 1 Bu6mmoreka [IOK
CUCTEMATHU3ALIUA 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbhas pa6ora Nel mo teme «BemecTBa 1 XuMuyeckue bu6muotexa LIOK
peaKimmy https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmecs razos. CoctaB Bo3znyxa. Kucnopog — Bubnmnorexa [JOK
SJIEMEHT | MPOCTOE BernecTBo. O30H https://m.edsoo.ru/ff0d448e
99 du3nveckre 1 XMMUIECKHe CBOMCTBA KUCIOpoa (peakiuu Bubnmnorexa [JOK
okucieHus, ropenne). IToHsTHE 00 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco6bI TOTydeHUsT KUCIIOpoa B JIA0OpaTOpUA 1 bubmuoreka [IOK
23
npombliieHHocTH. [Ipumenenune kuciopona https://m.edsoo.ru/ff0d497a
I e
cpMO CCIKOM YPABHCHHIL, SK307 H SHAOTEpMITCe https://m.edsoo.ru/ff0d4790
peaKImsx
o5 TomnuBo (HedTh, yrois 1 MeTaH). 3arpsi3HEHHE BO3/IyXa, bu6mmotexa [{OK
CIIOCOOBI €ro MPeI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [IpaxTnueckas padora Ne 3 mo teme «Ilomyuenue u coOupanue bu6mmotexa [IOK
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KucCjopoaa, u3yudCeHue €ro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bomopon — aneMeHT U mpocToe BemecTBo. Haxoxmenue B bubmoreka [JOK
pUpOAe https://m.edsoo.ru/ff0d4ddo

28 ®dusnueckre U XMMHUYECKUE CBOMCTBA Boxopoaa. [IpumeneHue Bubmmoreka LIOK
BOZIOpOAA https://m.edsoo.ru/ff0d4dd0

29 [oHsATHE O KHCIOTAX U CONAX bubmmoreica LIOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0bI IOy4YeHHS BOAOPOa B 1Ta00paTopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [IpakTuaeckas padora Ne 4 mo reme «llomyuenue u coOnpanne bubmmoreka [IOK
BOJIOPO/Ia, U3YUCHHE €T0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 MonsipHbIit 006EM Ta30B. 3aKOH ABOTaIPO ﬁ;gﬁ%’;iﬁsiﬁﬁlﬁo 45426

33 Brruncnennst 00bEMa, KOJTUYECTBA BEIIECTBA rasa 1o ero bubmuorexa LIOK
M3BECTHOMY KOJMUYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnennst 065€MOB ra3oB 110 YpaBHEHHUIO PEAKIIMH Ha bu6muotexa LIOK
OCHOBE 3aKOHA 00OBEMHBIX OTHOILIEHUM Ta30B https://m.edsoo.ru/ff0d5708

35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOJbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a

36 Coctas ocHoBaHu#. [loHsTHE 00 MHAMKATOPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2

37 Bopna kak pactBopurenb. HachillieHHbIE 1 HEHACBIIIIEHHBIE bu6nmoreka IJOK
pacTBOpBL. MaccoBasi 10JIsl BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40

38| paoraopos s onperenbascr neceonot s pacrsopéoro biGiorera LLOK
BeLIECTEY https://m.edsoo.ru/ff0d5eba

39 KontponsHas pabota Ne2 o teme «Kucnopon. Bogopo. bubmuoreka [IOK
Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuipl: cocTaB, KilaccupHUKaIUs, HOMEHKIIaTypa bubnuoreka IIOK
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https://m.edsoo.ru/ff0d664e

a1 [Tony4yeHue 1 XUMHUYECKHAE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubamoreka [HOK
aM(OTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUSA: cOCTa accuduka OMCHKJIaTypa brbmmorexa LIOK
HOBAHU: COUTAB, KIACCHPUKATIL, HOMCHICIATYD https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue €CKHE CBOMCTBAa OCHOBAHMI bubmmoreica LIOK
JTydeHHe U XUMUYIeCKHe CBONCTBA OCHOBAaHUH
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccuduka OMEHKJIaTypa bubmoreta LIOK
UCJIOTHI: COCTaB, KiIacCU(UKAIUs, HOMEHKIIAT
’ HL P https://m.edsoo.ru/ffOdfee2
45 [Monmyuenue €CKHE CBOWCTBA KHCIIO bubmoreta LIOK
YCHUE U XUMHUYCCKHE CBOMCTBA KUCJIOT
v " https://m.edsoo.ru/ffOdfee2
46 Comnu (cpennne): HOMEHKIATYpa, CIIOCOOBI TIOMYUSHHS, bubamnoreka [HOK
XUMHYECKUE CBOWCTBA https://m.eds00.ru/00ad9474
I1 6ora Ne 6. P
47 sapilI:{Tll;IzeTceI;f f?)c(}:)lHHe anlélceiizl{::gz?ce;:jﬂ - bubmiorexa LIOK
! . P https://m.edsoo.ru/00ad9b7c
COCIUHCHMID»
48 ['eneTnueckas CBs3b MEXY KIaCCAMHU HEOPTaHUYECKUX butmmoreka [IOK
COCIMHEHUH https://m.edsoo.ru/00ad9a50
49 O06001IeHNE ¥ CHCTeMAaTH3aIUs 3HAHUH bubmmoreia LIOK
B H https://m.edsoo.ru/00ad9ch2
50 Kontponbhas padora Ne3 o teme "OCHOBHBIE KIIacChl bu6mmotexa [IOK
HEOPTaHWYECKUX COeTUHCHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie NOMBITKN KIACCHYUKANE XUMHUYECKUX HJIEMEHTOB. Bubimoreka [IOK
[TonsiTHE O TpyNIax CXOIHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepuoanuecknii 3akoH u Ilepronnueckas cucrema Bub6immoreka [IOK
xuMuaeckux smementos JI. V1. Menzneneesa https://m.edsoo.ru/00ada52¢c
53 [Iepuonpl, rpymisl, 1o TITBI bubmorexa LIOK
PHOJARL, TPYIILL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX siaiep. M30ToOmbI bubmuoreka [IOK
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https://m.edsoo.ru/00ada342

55 CtpoeHme 3JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB bubmoreka [JOK
[epuoamnueckoii cuctemsl J{. 1. Menneneesa https://m.edsoo.ru/00ada6bc
56 XapaKTepuCTHKa XMMUYECKOTO SJIEMEHTA 110 €r0 MOJIOKEHHIO B Bubmmoreka LIOK
[epuoamnueckoii cucteme . . Menneneena https://m.edsoo.ru/00ada824
3navenue [lepronnieckoro 3akoHa AJsl pa3BUTHA HAYKU U Bu6mmoreka LIOK
57 .
npakTukd. 1. . MenneneeB — y4€HbIi, eIaror U rpak1aHuH https://m.edsoo.ru/00ada96e
PesepBHbrii ypok. O000IIeHHe U cucTeMaTH3aIvsI 3HaHUH / bubmmoreka [HOK
58 .
Bcepoccuiickast mpoBepouHas paborta https://m.edsoo.ru/00adb33c
59 KonTponbras padora Ne4 mo reme «CtpoeHne aToma. bubmmoreka [IOK
Xumudeckas cBs3b» / Beepoccuiickast npoBepouHast paborta https://m.edsoo.ru/00adb486
60 DNEKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX 3JICMEHTOB bubmmorexa LIOK
POOTPHH https://m.edsoo.ru/00adaab8
61 Nonnas xummdeckas CBs3b bubmmoreica LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas mossipHas XUMHUIECKas CBA3b bubmmoreia LIOK
P https://m.edsoo.ru/00adaab8
63 KoBanenrtnas nemno a ecKasi CBS3 bubmoreia LIOK
BaJICHTHAA HCIIOJISIPHAsA XUMHWY s CBA3b
P https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUSA bubmmorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHUCITUTETHHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH Bubmiorexa LIOK
peakdt https://m.edso0.ru/00adb076
66 OKuUCIUTEIN U BOCCTAHOBHUTEIIH bubmorexa LIOK
https://m.edso0.ru/00adb076
67 Pezepsublii ypok. O0001I€HIE U cHCTEMaTU3aMs 3HAHUH 110 Bubimoreka [IOK
teme «CTpoeHre aroMa. XHUMHUUYECKast CBSI3b) https://m.edsoo.ru/00ad9ch2
bu6 OK
68 Pezepsublii ypok. O0001IE€HNE U cHCTEeMaTH3alMs 3HAaHUI Hb.moTexa 11

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBo yacoB JHara
Ne DyeKTpoHHbIe HUPPOBBIE
Tema ypoka KoHTposbHbI IIpakTH4eckue U3yqeH
n/n Bcero o0pa3oBaTeJibHBIE Pecypchl
e padoThbI padoThI ust
1 ITepuonnueckuii 3axoH. [lepuonnueckas cucreMa XMMUYECKUX 1 Bubmuorexa LIOK
snemenTos JI. . Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubmmorexa [IOK
AIIEMEHTOB IMEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 K o 1 Bu6nuoreka IJOK
naccuuKaiys 1 HOMEHKIIaTypa HEOPraHNYEeCKUX BEIIeCTB
B P P H https://m.edsoo.ru/00adb7e2
4 B €CKOH CBsI3 CTaJIN4eC erméTo 1 bubamorexa LIOK
U/Ibl XUMUYECKOH CBA3U M THIIBI KPUCTAIMUECKUX PEILETOK
P P https://m.edsoo.ru/00adbac6
5 KonTtposbhas padora Nel mo teme «[loBTOpeHHEe 1 1 1
yriyOJeHre 3HaHUH OCHOBHBIX Pa3lesioB Kypca 8 Kiaccay»
6 Knaccudukarus XuMU4eCKUX pEeaKui 110 pa3InIHbIM 1 Bubnuoreka [IOK
MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopoctu xumMuueckou peakuuu. [loHsTue o 1 Bbubnuorexa LIOK
TOMOTEHHBIX U TEeTEPOreHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
ITonsiTHE 0 XMMUYECKOM paBHOBECHH. DAKTOPHI, BIUAIOMINE HA
3 . P p B 1 bubmoreka IIOK
CKOPOCTh XMMHUYECKOH PEaKIiK 1 TOJI0KEHHE XUMHUECKOTO
p peakl https://m.edsoo.ru/00adc28c
paBHOBeCHS
9 0 1 bubmmoreka IIOK
KHCITUTEFHO-BOCCTAHOBHUTEIbHBIE PEAKIINU
peaitt https://m.edsoo.ru/00adcade
Teopus anexTponuTudeckoi nucconnanuu. CHIBHbIE U Bubmuorexa LIOK
10 1
crabble BIIEKTPOITUTHI https://m.edso0.ru/00adcd68
1 i . 1 bubmuoreka LIOK
OHHBIE YpaBHEHUS peaKkuuil
P peaxtt https://m.eds00.ru/00add448
12 XUMHYECKHE CBOMCTBA KMCJIOT M OCHOBAHUI B CBETE 1 bubmuoreka LIOK
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MIPEACTABICHUHA 00 JIEKTPOTUTHICCKON TUCCOITHAITII

https://m.edsoo.ru/00add5d8

13 XHAMHYCCKHE CBoﬁcuTBa COJICH B CBETE MPEACTABICHUHA 00 bubmmoreka [JOK
AJNEKTPOJIMTUYCCKOHN TUCCOIUAITUH https://m.edsoo.ru/00add8h2

14 [TonsTHE O THApPONH3E COTCH brbmmorexa LIOK
https://m.edso00.ru/00add9d4
15 O06001mmenne u cucTeMaThu3ays 3HaHUI ﬁgg:f;l;;:zigﬁﬁlo 0addd12

16 [IpaxTuueckas padora Ne 1. «PemeHne skcriepuMeHTaTbHBIX bubnmorexa [IOK
3a1a9» https://m.edsoo.ru/00addbfa

17 KonTponbHas padora No2 mo teme «DIeKTPOTUTHIECKAS bubmmorexa [IOK
JHCCOIMAIHs. XUMUYECKHE PEaKIui B paCTBOPAX» https://m.edsoo.ru/00addec0

18 OO0mas XxapakTepUCTHKA TAIOT€HOB. X UIMUYECKIE CBOIICTBA Ha bubmmorexa [IOK
npuMepe xjiopa https://m.edsoo.ru/00addfe2

19 XmopoBoaopos. CosstHast KHCJIOTa, XUMUYECKUE CBONCTBA, bubmuoreka LIOK
MOJy4YeHUE, IPUMCHEHHUE https://m.edso0.ru/00ade104

20 [IpakxTnueckas padora Ne 2 o reme «llomyuenue constHoM Bubmmorexa [JOK
KHCJIOTBI, U3y4eHHE ¢€ CBOUCTBY https://m.edsoo.ru/00ade348

21 Brruncnenust o ypaBHEHUSAM XUMHUYECKUX PEAKIHN, €CITH Bbubnuorexa LIOK
OJIMH W3 PEarcHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 OO0mas xapakTepucTHKa 371eMeHTOB VA -TpyIis EES;%:ZZZ&??E 00ade64a

93 AnnotpornHbie MojuduKanun cepbl. Haxoxnenue cepsl 1 e Bubmoreka [JOK
COCMHEHHI B IPUPOJIe. XUMHUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBo0po, CTpoeHHE, GU3NIECKHE U XUMUYECKHE CBOMCTBA bubmiorexa LOK
https://m.edso00.ru/00ade802

o5 Oxcuppl cepel. CepHast KHCIIOTa, PU3NIECKHE U XUMUIECKIE bubnmnorexa [JOK
CBOJiCTBa, IPUMEHECHHUE https://m.edsoo.ru/00adea28

26 XuMHuecKue peakiuu, JeKallue B OCHOBE MPOMBILIUIEHHOT'O bubnmnorexa [JOK

croco0a MOTy4YeHHs CEPHOIM KUCIIOTH. XUMHUYECKOe

https://m.edsoo.ru/00adec8a
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3arpsi3HEHUE OKPY>KAOIIEH CpeIbl COeTMHEHUSIMHU CEPBI

27 Brruncnenre MacCOBOM JTOJIM BBIXOJA MPOTYKTA PEAKIIH bubamoreta LIOK
A A HpOAyicta peartt https://m.edsoo.ru/00adec8a
06 VA- LA
26| pacnpoctpacie » nprpose. duamsecire 1 xuvcexe BuGmonexa LIOK
p “p P PHpOe, https://m.edsoo.ru/00adeeab
CBOHCTBa
AMMHaK, ero GU3HIECKHE U XMMHIECKUE CBOMCTBA, bu6nmoreka IJOK
29
MOJIyYCHUE U TIPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTnaeckas padora Ne 3 mo teme «llomyuenne ammuaka, bubmmorexa [IOK
30 .
U3y4eHHE ero CBOHCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCIOTa, e€ PU3NIecKne 1 XUMHUIEeCKHe CBOCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adf306
" o
I e
P o YACOPCHHHL P https://m.edso0.ru/00adf518
OKpY Karolel cpeibl COeIMHEHUSIMH a30Ta
33 dochop. Oxcun dpochopa (V) u hocdopHas kuciora, Bubnuoreka [IOK
(bu3HYecKre U XMMHUYECKHE CBOMCTBA, MOJyYCHHE https://m.edsoo.ru/00adf68a
Hcnonws3oBanue GochaToB B Ka4eCTBE MUHEPATbHBIX Bubnuoreka [IOK
34 . .
ynoOpenuii. 3arps3HeHre NpupoaHo cpensl pochaTamu https://m.edsoo.ru/00adfc20
35 Yruepoa, pacpocTpaHeHue B IpUpoIe, PU3NIECKUe U Bubnuoreka [IOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
O , i .
5| Ovorommecsne npatv, emsannie ¢ oxenaon sraepors biGamorexa LIOK
P ’ HOM YIIEPOA https://m.edsoo.ru/00adfebe
(Iv)
bubmuoreka IIOK
37 h% é
FOIbHAT KHCTIOTa H ee comt https://m.eds00.ru/00ae006¢
38 [Ipaktuueckas padora Ne 4 o Teme "IlonydeHue yriekucioro Bbubmuorexa LIOK
raza. KauecTBennas peakius Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHavyanbHBIE MOHATHS 00 OPTaHMUYECKUX BEIIECTBAX KaK O Bbubmuoreka LIOK
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COETUHEHHSX YTIIepoaa

https://m.edsoo.ru/00ae054e

40 KpeMHuii 1 ero coe1uHeHus bubmorexa HOK
p s https://m.edsoo.ru/00ae080a
a1 [Ipaktuueckas padora Ne 5. Penienne skcrepuMeHTaIBHBIX Bubmuorexa LJOK
3a1a4 1o reMe «BaxkHeime HeMeTauibl U UX COEIUHEHU» https://m.edsoo0.ru/00ae0bf2
KonTponbHas padora Ne3 no teme «BakHele HEeMETauTbl | bubnuoreka [IOK
42
HX COEIUHEHUS» https://m.edsoo.ru/00ae0e18
OO01ast XxapakTepUCTHKA ec SJIEMEHTOB — METAJIOB.
1asi XapaKTePUCTHKA XUMHYECKUX AIEMEHTOB — METAIIOB BuGmorexa LIOK
43 Meramaeckas CBSA3b U METaJUTMYeCcKask KpUCTAILTHIeCKast
. . https://m.edsoo.ru/00ael103e
peméTka. Ou3ndecKrue CBOMCTBA METAILIOB
m XUMHUYEeCKHE CBONCTBA METAIJIOB. DJIEKTPOXUMUYECKUH Psift Bubmumorexa LJOK
HAMpPSDKCHUI METAITOB https://m.edso00.ru/00ae1156
5| e o, o B
P DCAKIHH, A https://m.edso0.ru/00ae1156
peareHTOB COACPKUT IPUMECH
46 [ToHsiTHE O KOPPO3NH METAIIIOB bubmmorexa [IOK
PP https://m.edso00.ru/00ael1278
47 Illeno4YHbBIC METAIIBI bubmiorexa LIOK
https://m.edsoo.ru/00ael4b2
48 OKcHabl U TUAPOKCUABI HATPUS U KAITUS bumorexa HOK
A AP A p https://m.edsoo.ru/00ael4b2
49 [lenounozeme € MeTaJl b arHui bubmorexa LIOK
JIOYHO3EMEIIbHBIE METAJUIBI — KaJbIU U MarHui
1 https://m.edsoo.ru/00ae15e8
50 Baxneiiiume coenuHeHNs KaJabIUsg bubmoreia HOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U cUCcTEMaTH3aLMs 3HAHUI
52 JKEcTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHS bubmmorexa HOK
)i\ ycTp https://m.edso0.ru/00ae1886
53 [Ipaxtrueckas padora Ne 6 mo Teme "XKECTKOCTH BOIBI U bubnuoreka [IOK
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METOJTbI € ycTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmmoreka [IOK
>4 AoMHHH https://m.edsﬁ).ru/Oanch
55 AmMddoTepHBIe CBOHCTBA OKCHIA M THAPOKCHIA brbmmorexa LIOK
https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
%6 Aeneso https://m.edscIJ_}J.ru/OanldSG
57 Oxcupl, ruapokcuabl u conu sxeresa (1) u sxemesa (1) Egggjﬁ;iﬁ;i(ﬁf/o 0863566
58 O06001menne u cucTeMaTru3anus 3HaHUH
59 [IpakTuueckas padora Ne 7. Permenne sxcriepuMeHTaTbHBIX bubmmorexa [IOK
3aj1a4 110 TeMe «Ba)kHeHIme MeTasIbl U MX COCAMHCHUS https://m.edsoo.ru/00ae3de8
60| o s peareton s 1o i conepmrt npcer, BuGmonexa LIOK
Brruncnenvst MaccoBO# IO BBIXO/1a TIPOAYKTA PEAKIIUU hitps://m.eds00.1u/00ae1 750
61 O60011eHre 1 cucTeMaTU3aIHs 3HAHUH
62 Kontponbnas pabora Ne4 no reme «BaxkHelre MeTauibl 1
WX COETUHEHUS
63 BemecTBa 1 MaTepuabl B MOBCEIHEBHOM KU3HHU YEIOBEKA bubmorexa [IOK
https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHHUE OKPYKaIOUIEH cpeibl Bubmorexa LIOK
https://m.eds00.ru/00ae4270
65 Pone xumuu B perieHNH SK0JI0rMYECKUX MPodieM Bubmorexa LIOK
https://m.edso00.ru/00ae4270
66 Pezepsuslii ypok. O0001IeHNE U cHCTEeMaTH3alMs 3HAaHUH EH6H_HOTeKa LOK
https://m.edso00.ru/00ae0dOa
67 Pesepsuslii ypok. O000I1IeHNE U cCHCTeMAaTH3AIMS 3HAHUH bubamorera LIOK
https://m.edsoo.ru/00adb33c
68 Pezepsublii ypok. O0001IeHNE U cHCTeMaTH3alMs 3HAHUH Bubmuorexa LHOK
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon . .
IIpoBepsieMble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTebHOM
HPOBEPHEMOTO NMPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To Teme: «I[lepBoHAYATEHBIC XUMUYCCKUE TIOHATHSDY
PAcKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX ITOHSTHUH: aTOM, MOJICKYJIa, XUMHUYCCKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OMHOPOAHAS M HEOTHOPOHAS),
BaJICHTHOCTh, OTHOCHTEJbHAs aTOMHAas W MOJICKYJIIpHas Macca, KOJMYECTBO BEIICCTBA,
11 MOJIb, MOJISIpHAsI Macca, MaccoBasi OIS XUMHYECKOTO DJIEMEHTa B COCTWHEHUH, MOJISPHBINA
' 00BEM, XUMUYECKas peakius, KiIacCH(DUKANUS PEaKIuil: PeaKkIuu COSAHHEHUS, PEeaKInu
Pa3NOKEeHUsI, pEaKIUi 3aMEIICHUs, peaklui 00MeHa, 3K30- U SHAOTCPMUYCCKHE PEaKIuy,
TEIJIOBOM 3((deKT peakiuu, pacTBOp, MaccoBas JOJsd BellecTBa  (MPOLCHTHAS
KOHIIEHTpAIHs) B PaCTBOpE
12 WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U MIPUMEHSThH 3TH ITOHSITHS
' IIPY ONMCAHUU BEIIECTB U UX MPEBPALCHUIA
13 HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUUISI COCTABJICHUS (POPMYIT BEIIECTB U YpaBHEHUH
' XUMUYECKUX PEaKIUil
14 PacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJICKYJISIPHOTO YUEHUsI, 3aKOHa ABOTaipo
1.5 OTIPEETSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KJIACCU(HUIMPOBATh XUMHUECKHE peakiuu (10 YUCITy W COCTaBYy yYaCTBYIOIIUX B PEaKIUU
' BEIIECTB, MO TEIUIOBOMY 3D (PeKTy)
1.7 BBIYHCIISATh OTHOCUTEIBLHYI0 MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITh MAaCCOBYIO JIOJIF0 XUMHUYECKOT'0 3JIeMeHTa 10 (hOpMYyJie COSAMHEHNS,
1.9 BBIYHCIISATh MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE
110 MPUMEHATh ©CTECTBCHHOHAYYHBIE METOJbl II03HAHMS — HAONIOIEHHE, H3MEpPEHHE,
' MOJIETTUPOBaHUE, IKCIIEPUMEHT (peaabHbIH U MBICIICHHBIH )
2 ITo Teme: «BaxHeline npeICTaBUTEN HEOPTaHUUECKUX BELIECTB)
2.1 PACKpPBIBATh CMBIC]I OCHOBHBIX XUMHYECKUX IMOHSATHIA: OKCHUJI, KACJIOTa, OCHOBAHHUE, COJIb
25 ONPEAENATh TPHUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIUHEHHUN 10
' dhopmynam
2.3 KJIACCU(UITPOBATh HEOPTaHUIECKHE BEIIECTBA
2.4 XapaKTepHU30BaTh (OMHCHIBATE) OOITHE XUMHISCKIE CBOMCTBA BEIMIECTB PA3IMUHBIX KIIACCOB,




NOATBCpKAAasds OIMMCAHUC TMpUMEpaMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX

XUMHUYECKUX PeaKInil

2.5

MMPOrHO31UpPOBATH CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HX Kauye€CTBECHHOIO CcocCTana,

BO3MOXXHOCTH IIPOTCKAaHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JINYHBIX YCIOBUAX

2.6

ClleOBaTh  MpaBWIaM  TIONB30BaHHMA  XMMHYECKOW mocygod W 1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKkKe NpaBWiaM oOpalleHHs C BEIeCTBAMH B COOTBETCTBHH C
WHCTPYKLUMSIMH II0 BBINIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB IO IOJYYEHUIO U
cobHupaHuio ra3000pa3HBIX BEmIeCTB (BOAOPOAa U KUCIOPOaa), IPUTOTOBICHUIO PACTBOPOB
C ONpEIEeNEHHON MacCOBOM JOJE€H pacTBOPEHHOIO BEILECTBA, ILUIAHUPOBATH U IPOBOAMTH
XMUMUYECKHE KCTIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C IOMOIIBIO

WHAUKATOPOB (JIakMmyc, heHondTanenH, METHIIOPAHXK U IPYTHE)

2.7

HIPOBOJUTE PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUU

ITo Teme: «llepuoguueckuii 3akoH u lleproguueckas cucteMa XUMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa. CrpoeHue  aTOMOB.  XHUMHYECKass  CBsi3b.  OKHCIUTENBHO-

BOCCTAHOBHUTCJILHBIC PCAKIIUN»

3.1

PacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHH: SAPO aTOMa, 3JIEKTPOHHBIA CIIOH
aToMa, aTOMHasg OpOuTalb, pajguyc aToMa, XMMHYECKas CBs3b, MOJSpHAs U HEMOoJspHas
KOBaJICHTHAs CBS3b, ANEKTPOOTPULIATEIbHOCTh, HOHHAS CBA3b, HOH, KATHOH, aHUOH, CTETICHb

OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XHUMHUYCCKHUEC DJICMCHTBI

3.3

OIMCHIBATh M XapakTepu3oBaTh TabanuHyto Gopmy Ilepruoamueckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB: pa3iMyaTh MOHATHS «TJaBHAs MoArpymnmna (Arpynmna)» u «mobodHasi HoArpymma

(Brpymnma)», «Maibie» U «O0NbIINE) NEPUO BT

3.4

packpbiBaTh cMbich Ilepuonnueckoro 3akonHa JI.MI. MenaeneeBa: Je€MOHCTPUPOBATH
IIOHUMAaHUEC HepHOIIH‘IeCKOﬁ 3aBUCHUMOCTH CBOWCTB XHMHYECKHUX JJIEMEHTOB OT HX

nonoxeHnus B Ilepuoaudeckoil cucreme

3.5

COOTHOCUTh 0003HAYCHUs, KOTOpble HMeIOTCs B Tabmuie «llepuomuueckas cucreMma
XUMUYeCKuX adnmeMeHToB /.M. MenpemneeBa»y ¢ YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI
ATOMOB XWMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YUCIO 3JICKTPOHOB U

pacnpeacjacHue nux Mo 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpEACIATL CTCIICHb OKHUCIICHUSA 3JICMCHTOB B 6I/IHapHBIX COCONMHCHHUAX

3.7

OIpeACIATL BUI XUMHYCCKOU CBS3H (KOBaHeHTHaH n I/IOHHaSI) B HCOPraHMYCCKHUX

COEIUHEHUSIX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHusl

1

Ilo Teme: «BeriecTBo U XUMHUYECKask PEAKITUS»

1.1

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHH: PAacTBOP, 3JIEKTPOIUTHI, HEINIEKTPOIHTHI,
AIIEKTPONIUTHYECKAsT AWCCOIMALNS, pEaKIWd HWOHHOTO OO0MeHa, KaTanu3arop, XHMHYECKOoe
paBHOBecHe, 0OpaTHUMbIe ¥ HEOOpaTHMBIE PEaKIINH, OKHUCIUTEIbHO- BOCCTAHOBUTENBHEIE PEaKIInH,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCJICHHEC U BOCCTAHOBJICHHME, aJUIOTPONHs, aM(OTEPHOCTD,
XUMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTNYECKAs), KPUCTAIIMYECKAsT PEIIETKA, CILIaBhI,

CKOPOCTh XUMHYECKOH peakunuu

1.2

WITIOCTPUPOBATHL B3aWMMOCBA3bL OCHOBHBIX XHUMHYCCKUX MHOHATUH U IMPUMCHATHL 3THU IOHATUA TIPHU

OTIMCAaHWH BEIECTB U UX MPEBPAICHHH

1.3

COCTaBJISITh YPaBHEHUS DJICKTPOIUTHICCKON MUCCOIMAIIMHN KUCJIOT, IIETOUYed U COJIeH, MOJHBIC U

COKpaIIEHHBIC YPABHEHHUS peaKInii HOHHOTO 0OMeHa

14

PpacKpbIBaThb CYIIHOCTb OKUCIUTCIbHO-BOCCTAHOBUTECIIbHBIX pCaKHI/Iﬁ IMOCPEACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OanaHca ATUX peakuui

1.5

MPOBOJMTH PACUETHI 10 YPABHEHHIO XUMUUECKON PEeaKLH

ITo remam: «HemeTasmisl u ux COCINHCHUA» 1N «Metannsl 1 uX COCOUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATh) OONIME M CHEIM(DUYSCKUE XUMHUSCKHE CBOWMCTBA MPOCTBIX U
CJIOKHBIX BEIIECTB, MOJTBEPKAasl ONUCAHUE NPUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX ypaBHEHHI

COOTBCTCTBYIOIINUX XUMHWYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATh YPAaBHCHUA peaKum‘/'I, MOATBEPKAAONIUX CYIICCTBOBAHUE TCHETHYSCKOM CBS3HU MCKOY

BCHICCTBAMU PA3JINYHBIX KJIACCOB

2.3

IMPOrHO3UpoOBaTh CBOMCTBA BCIIECCTB B 3aBUCHUMOCTH OT UX CTPOCHHSA, BO3MOXHOCTU MNPOTCKAHUA

XHUMHUYCCKHUX HpeBpaH.[eHI/If/i B pa3JIM4YHbIX YCIIOBUAX

2.4

CIIeI0BATh MpPABHJIAM IIOJIb30BAaHHMS XUMHUYECKOW IMMOCYNOH M 71abopaTOpHBIM 00OpYZOBaHHEM, a
TaK)Ke MpaBuUjiaM OOpaIlIeHHs] C BEIIECTBAMH B COOTBETCTBMH C MHCTPYKIHSMHU IO BBITIOJHEHHIO
71a00paTOpHBIX XUMHUYECKUX OIBITOB IO IOJYYEHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB

(aMMmaKa ¥ yrIIeKUCIIOro ra3a)

2.5

MIPOBOJIUTH pEAKIUH, TIOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB: PacCIO3HABAThH
OTIBITHBIM IYTEM XJIOPHI-, OpoMua, Hoau, KapOooHat, Gocdar, cuiamkar, cynbhaT, THIAPOKCHIUOHHI,
KaTHOHBl aMMOHHS, HOHBl HW3yYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOAHBIX PAcTBOPax

HEOPraHN4YCCKUX BEUICCTB

ITo Teme: «XuUMuS U OKpyKarolas cpear




3.1

PAaCKpbBIBATL CMBICJI OCHOBHBIX XUMUYCCKUX IIOHSTUM: HI[K BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OICpalnun MBICIIUTCIBHON IESITEIbHOCTH — aHalIu3 M CHUHTEC3, CpaBHCHUC,
O606HICHI/IG, CUCTCMATU3allUI0, BBIABICHUC MNPUYNHHO-CICACTBCHHBIX CBsA3CH — A H3Yy4YCHHUA
CBOMCTB BEIISCTB U XUMHUYECKHUX peaKHHﬁ; €CTCCTBCHHOHAYYHBIC METOAbI ITIO3HAHUA — Ha6J'IIOI[eHI/IC,

M3MEpeHne, MOJIEINPOBaHNE, SKCIIEPUMEHT (PeaTbHBIA U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHbIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

1.2

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CriocoObl

pasaciICHus cMmecen

1.3

ATOMBI WH MOJICKYIJIbI. Xumudeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHAas ~ aTOMHasg  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIUHEHUMI

1.6

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOI TOCY10H, C MpaBUiIaMH
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHWe (PHU3MYECKHX CBOWCTB 00paslioB
HEOPraHMYECKUX BEIIeCTB, HaOMoaeHne (u3mdeckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHHE U KOHICHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U ONHCaHUE
MPU3HAKOB TPOTEKAHWS XWMHUYECKUX peakinuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapus, pa3ioKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHUCTBHE Kelie3a ¢ PaCTBOPOM

conu meu(ll), n3yuenue cnocoOoOB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




buIsTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNUCTKU HOBapeHHOI\/JI coJju, Ha6JHOI[eHI/IC 1 OIIMCaHHUC PE3YJIbTATOB IIPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BemlecTBo. Haxoxaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa — snemeHT u mpocroe BeriecTBo. HaxoskieHue Bomoposaa B IPHPOIE,
¢u3MYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnots! u conun

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacebliiennble 1 HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NMpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BO

2.6

Knaccudukanus Heopranuueckux coeauHeHudd. Oxcuabl. Kraccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Dusznueckne U XUMHUYECKHE

CBOICTBa OKCHAOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: HIENOYM UM HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [Torydenne ocHoOBaHM

2.8

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusznyeckue u
XUMHYECKHE CcBoMcTBa KucIOT. Pan axtuBHocTH MeTainoB H.H. Bekerosa.

[Tomyyenue kucnot

2.9

Comu. HomeHnknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.




[Tonydenue coneit

2.10

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ
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XUMHUYECKUH  SKCIEPUMEHT: KadeCTBEHHOE ONpEIENCHUE  COAEpKAHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHHe, paclo3HAaBaHHE U H3Y4YECHUE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSL BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHE CBOMCTB BOaoOpoAa (FOpEeHHE), B3aUMOIECHCTBUE
Bogopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHUAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAaCCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIUYHbIX KJIACCOB, HAONIOJCHUE W3MEHEHUs
OKpacKd MHIMKAaTOpOB B pPacTBOpax KHUCIOT M IIeJI04Yel, H3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3alnu, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeETaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

Ilepnonnueckuil 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

[lepBple TOMBITKMA KIACCH(PUKAIUU XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbI,
TaJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3iieMeHTOB [1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMHuueckux anemeHToB [[.M. MeHnneneesa.
Ilepunonbl u rpynmsl. PU3NYECKHI CMBICT MOPSIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpyuriibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue




JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyNmnaM H IEpUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleprognyeckoi CUCTEMBI XMMHUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYCSCKHX 3JIEeMEHTOB. IoHHAs CBSI3b

3.6

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOIIGCCI)I

OKHCJICHMS M BOCCTaHOBJICHUA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA LHUHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOHIUX IIPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX pEaKuil (FOpeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemecTBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1emMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi MU MX
COCMHEHHI B COOTBETCTBUHU C TMOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAaA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCTY U

COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMY 3¢ dekry, mo




U3MCHEHHIO CTETEHEeH OKHCICHUS XMMUYECKHX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTUIO KaTaau3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluH,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOM pC€aKknuun
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Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€CTCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOHN p€akKluki W II0JIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIHOJIB30BAHHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakuum moHHOrO OOMEHA. YCJIOBHS NMPOTEKAHHS pPEaKIUid MOHHOTO OoOMeHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBE€TE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

AUcCcouranuu. KauectBeHHEIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C coJjieit

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTATMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pAa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpoliecca
JIMCCOIMAIMN  KHUCJIOT, INenodel u comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUe BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PeaKkIH pPas3iIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamie! un ux COCINHCHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa

(B3auMoJielicTBHE C MeTalllaMHM, HEMeTaJJlaMH, IIeiaoYaMu). XJIOPOBOAOPO.




CongHast KMUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4eJoBeKa. BakHelmme XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

O6mas xapaktepuctuka djemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn okuciaeHus. CTpoeHue u GU3NUeCKrue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHBIC MOIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCUAOB. CepHas KUCIOTAa, (PU3NUYECKHE U XMMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT U crenuduyeckue). XUMHUECKUE
peakiuy, JeKalme B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHUCIIOTHI, KayeCTBEHHAasl peakiusl Ha
cynbgar-uoH. HaxoxneHnue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpcaoTBpalllCHUA

2.3

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIIEHUS. A30T, paCIpoCTpaHEHUE B IPUPOJIE,
¢dbuznvecKkue U XuMHUUIeCKre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero (u3MYeckre M XUMUYECKUE CBOICTBa, MOJydeHHe W mpumeHeHue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMUYECKOe 3arpsi3HEHUE OKPYXKarolleH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYUBbI

1 BOJOEMOB)

2.4

®ocdop, amnorpornHsle MoguduKkauu docdopa, puznIeckne U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, monyudeHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHbIE CTENEeHUW OKUCIEHUS. YTJIepol, auIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B MPHPOIE, (U3NYECKHE W XHMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,

ux Q)HSHIIGCKI/IG N XHUMHYECKHEC CBOﬁCTBa, ,Z[CflCTBPIC Ha JXHUBBIC OpPraHU3MBbI,




MOJTyYeHHE M MPUMEHEHHE. JKOJIOTHYECKHE TTPOOIEMBI, CBS3aHHBIC C OKCHUIIOM
yraepona(lV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
apdexT. YrompHas KucCIoTa M €€ CoNd, HX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHarT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIMHEHHSIX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULIEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, OelKax, YrieBoJjaX — M HX POJIHU B IKU3HU
yeynoBeKka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npumenenue. CoenuHeHus KpemHUsi B mnpupoje. OOmue mnpeacraBieHuss 00
okcuae kpemuus(1V) u kpemuueBoi kucinote. CUIUKAThI, UX UCIOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEITBHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUaJiOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHuEe 00pa3lloB HEOPraHMYECKHUX BELECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpaXkarollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPUJIOB
(raloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBlieHHOW CEpHON KHUCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pas3amu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MOTyYeHue, COOMpaHue, paclio3HaBaHUE U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C M0 (BO3MOXKHO

HUCITIOJIB30BaHHUEC BI/I,ZLCOMaTepI/IaJIOB); HU3YyUYCHUC MO,Z[G.HGI\/'I KPHUCTATNINYCCKUX




pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOrO Tra3a; IPOBEJCHUE KayeCTBEHHbIX peaklUuUid Ha KapOoHaT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKLIIMEH CUIIMKATHOM IPOMBIIIJICHHOCTH; PEIICHUE KCIIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl 1 UX COCANHCHUA

MeTtamisl 1 BX COCAUHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkenuss B Ilepuonnueckod cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnuueckas CBs3b U
METaJJIMYECKasi ~ KpUCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsAITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; cCTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHuEe B npupoje. PU3MYeCKUe U XUMHUYECKHUE CBOMCTBA
Marausi M Kanplus. BaxHeilmue coenuHEHUs Kanblus (OKCHUI, THIPOKCH]I,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

AmoMUHMIL: TIONOXkEeHUE B llepuomuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToOMa; HaxoXAaeHUE B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMOMHHNS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuiwl, Tuapokcuabl u conu skenesa(ll) u

xene3a(lll), mx cocras, cBOCTBA M TTOJTyYCHHUE




3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH, W3YYCHHE PE3YyJIbTATOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud M HATpus C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mporecca TOpEHHsl Kele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIB30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanphus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJNIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pEICHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4 1o TeMe «BaxkHeiime Metasibl 1

nX COCANHCHMU

XHMHMS M OKpYXKaromas cpeaa

4.1

HoBrie MaTceprajibl U TCXHOJIOTHUH. BemectBa u MaTepuajibl B HOBCGHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIONB30BaHKUE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpu XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX Hepepa60TKH, UX pOJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTCepHraIoB (CTCKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAaEMOCTHU SIBJICHHUHU npupoabl, IMOHHMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH NEPEX0/I€ Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnanenue cucreMod XHMHUYECKHMX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XHUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peakuuu COEIUHEHHUS, PEAKIMM Pa3JIOKEHMs, pEeaKuu
3aMeIleHus, peakuy oOMeHa, TeIuIoBOW A(PQEKT peakluu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLEHTPALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOHWTane, paguyc aToMma, BAJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUYECKAst CBA3b, 3JIEKTPOOTPULIATEIIBHOCTD, OJISIpHAS U HETIOJISIpHAsT
KOBAJIEGHTHAas  CBsI3b, HOHHAs  CBA3b, METAUIMYECKas  CBSI3b,
KpHCTAJUIMYECKass pemeérka (aroMHas, WOHHAsA, MeTaJuIn4ecKas,
MOJICKYJIIpHAs), MOH, KAaTHOH, aHHOH, 3JEKTPOJIUT M HEIIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEAKIUd HMOHHOTO  OOMEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIPHBIE ~ PEAaKIWW,  OKUCIHTENb U
BOCCTQHOBHTEIIb, OKHCJICHHE ¥  BOCCTAHOBIICHHE, 3JEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble ¥ HEOOpaTHUMble peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJAK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IeCKOﬁ JUCCoralmn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHE MPaBUJIbHO UCIOIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepUabl
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOIOB
(yriasi, mpupoAHOTo Tras3a, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOM3BOJICTBE M TOHUMAaHHE 3HAUEHUS KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIMSHHUE BEILIECTB

H XUMHUYCCKUX IMPOLCCCOB HA OpPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

MIPUPOJIHYIO CpEy

3.2

YMCHHUC HUHTCIPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYIrUx

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WH(OpMaLuu
N0 XUMHM (Hay4dHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBAX, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO armnapara M CHMBOJIMYECKOT'O




A3bIKa XUMUHU JJI1 COCTaBlieHUS (OpMyNl HEOpraHMYEeCKHX BEIIECTB,
YpPaBHEHUM  XMMHYECKHX  PEAKIMH; OCHOBAMM  XUMHUYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOHquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMCHTBI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensiTh:

81 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' MOHa

89 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHI B

' COCOUHEHHIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (GU3NUECKHe U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHUMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI W THIPOKCHIIBI

9.2 metaimoB |-lIA rpynn, amromunus, menu (l), nunka, xeneza (Il u

I11), okcuner yraepoaa (Il u 1V), kpemuus (1V), azora u ¢pocdopa (11u

V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,




dbocdopHas, yroabHas, KpeMHHEBasK KUCJIOTa U MX COJIH)

IIPOrHO3UPOBATH u XapaKTEpU30BaATb CBOMCTBa BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B

93 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh MPOTCKAHUS XUMHUUYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHue cocTaBsATh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHHS PEaKIIHid, B
TOM 4YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
03 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYUCITH (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIOJeHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNUE) TIPH U3yUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe CchOpMyIHpoBaTh MpoOieMy U
MPEJIOKUTH MMYTH €€ PEeIICHUs
199 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKM3HU, TPaBUIaMH MTOBEICHUS B LESIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3ACHUCTBUS
13 Hannuue mpakTHYeCKWX HABBIKOB TUIAHUPOBAHUS U OCYIICCTBIICHUS




CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUCHUC U OIIMCAaHUEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC
C (1)I/ISI/II-ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHHI;'I

13.2

HN3Yy4YCHUC croco0oB pasaciICHusa cMmecent

13.3

IMOJIY4CHHUE KHUCIOpoAa MW H3YUCHHUC €ro CBOﬁCTB; IMOJIYy4YCHHUC
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHUEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHONM MaccoBOil Josei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHUE MHMKAaTOPOB (J1akmyca, METHJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U OIMCAHHE CBOMCTB HCOPraHnM4C€CKUx BCLICCTB
Pa3/InYHbIX KJIACCOB; U3YUCHUC B3aMMO/ICHCTBHUS KHUCIIOT C METalllIaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JpyruMm HU3  pacTBopa  COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

MUHKA

13.7

PECIICHUC SKCICPUMCHTAJIBHBIX 3a41a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIN AL, «BakHelmme HEMETauIbl U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljibl U UX COSIUHECHUS

13.8

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

MNpEACTAaBIATE PE3YJIbTATBl OJKCIICPUMCHTA B CbOpMe BBIBOJIOB,
J0Ka3aTCIbCTB, rpa¢)1/n<0B n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH




14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMH H IMPOLCCCaAMU, NPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

00BACHATH IIPpUYUHBI MHOFOO6paSI/I${ BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa 1 cMecu. CiocoObI pa3zieiieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHUMHYECKUX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
13 Xumuyeckast popmyna. BalleHTHOCTE aTOMOB XHMHUYECKUX dJIeMeHTOB. CTeneHb
' OKHUCIIEHUS
3aKkOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU
L5 KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHBIE 00bEM Tra3oB.
' B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHACIIA CTPYKTYPHBIX €UHHUIL] BEIIECTBA
16 Du3nyecKue M XUMHUYECKHUE SIBJICHUS. XUMUYECKas peakius U €€ MPHU3HAKH.
' 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKHE YPaBHEHUS
5 Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuoanueckuii 3akoH. llepuoguueckas cucremMa XUMUYECKUX deMeHTOB J[. 1.
2.1 Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOTO HOMEPA,
HOMEpPOB IIEPUOJIa U IPYIIBI DJIEMEHTA
Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XUMHUYECKMX 3JIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPUILIATEIHHOCTH,
2.3 METAIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) U WX COCAUHEHHNA B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u
CTPOEHUEM HX aTOMOB
3 Crpoenue BelecTBa
31 Xumuyeckasi cBsizb. KoBaneHTHas (moNisipHass M HEMOJSpHas)  CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTb XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPEUETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYSCKOM CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiusd, Marivusd U KaJIbLUA, aJllOMUHHA, KEJIC3a. 3JICKTp0XI/IMI/ILIeCKI/II71

paa HaHpH)KeHI/Iﬁ MCTalJIOB

4.4

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCJIMHEHUN HEMETAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) n

xenesa(ll, 11).ITonydeHne OKCHI0B METAILIIOB

4.7

XVMHYECKUE CBOMCTBA OCHOBAHHHM M aM(OTEPHBIX THAPOKCUAOB (Ha MpHUMeEpe
TUAPOKCHIOB QJIIOMUHUA, JKene3a, IuHKa). [lomydyeHue OCHOBaHHMM U

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M A30THOW KHCIIOT.

[Tony4yenue kucnot

4.9

OO0me xuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue coneit

4.10

[Tonyuenue, cobOupaHHue, pacrmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO I'a3a B J1a60paT0pHH

411

[Tony4yenue amMmmHaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01ue




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HEOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue pe€aKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ ¢dekrty, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

5.2

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakuyi. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCakuunu. OKHUCIIHTEIN U BOCCTAHOBHUTCIIH.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. SHGKTpOHHLIﬁ banaHC

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

5.4

Teopust aMeKTpOIUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHA ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHUYECKUMX peakuui B jgabopaTopuu U OBITY.

HepBaﬂ moMoup MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpauus BemectB (ITAK). Ponp xumum B
pPELICHUH HKOJOIMYECKHX MpoOieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U WX COCTUHEHUN B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIoCOOBI 3aLIUTHI X OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKHU YIJIEBOJOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC TOHATHS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).

[TonsiTie 0 OGHOMIOTMYECKH BAKHBIX BEIIECTBAX: JKUpax, OeNKax, yriaeBojax — U ux




POJIN B )KU3HU YCIIOBEKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






