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HOACHUTEJBHASA 3AIINCKA

Pabovas mporpamma mo XMMHH Ha YpPOBEHb OCHOBHOTO 0OmIero oOpa3oBaHus IS
obygaromuxcs 8-9 kimaccoB MKOVY «Vnpmounackas CHI um. O. JI. MykaeBoii» pa3paboraHa
B COOTBETCTBUH C TPeOOBAHUSMU:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpuka3za Munnpocsemierus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢enepalbHOTO
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOTO CTAHIaPTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

e mnpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu ¢eaepanbHON
00pa30BaTenbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUM»;

e mpukaza MunmnpocBemeHuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsika
OpraHM3aliil ¥ OCYILECTBICHHUS 00pa3oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
001e00pa3oBaTeNIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HavyaJIbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHEro 00IIero o0pa3oBaHUs;

o KoHuenuus npenogaBaHust yaeOHOTO npenMeTa « XuMUs»;

o KoHIenuus 5K010ru4eckoro oopa3oBaHus B cucTeMe 0011ero 0opa3oBaHus;

e CII 2.4.3648-20 «CaHHUTapHO-MIUACMUOIIOTHIECKHE TPEOOBAHUS K OPraHU3ALUSAM
BOCHHUTAHHUS M OOY4YeHHs, OTAbIXa U O3J0POBIICHUS JETeH U MOJIOACKUY,
YTBEPKACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O cCaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI U TpeOOBaHMUS K OOECIICYCHHIO
6e3omacHoCTH W (Wiam) OE3BPEAHOCTH IJIsi YeloBeKa (PaKTOPOB CPeIbl OOUTAHUS»,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

e y4eOHOTO IUIaHa OCHOBHOTO 00Iero oopasoBaHusi, yreepxaeHHOro npukazom MKOY
«Ynpmounnckas CHI' um. O. JI. MykaeBoit» ot 28.08.2025 Ne 23 «O BHeceHUH
W3MEHEHHH B OCHOBHYIO O0pa3oBaTelbHYI0 MPOrpaMMy OCHOBHOTO OOIIEero
o0pa3oBaHHY,;

e (enepanbHON pabouell NporpaMmbl O Y4€OHOMY IPEAMETY «XHUMHUSI».

Pabouass mporpaMMa OpHEHTHMpOBAaHAa Ha LEJNEBbIE NPUOPUTETHI, CHOPMYIHpPOBAHHBIE B
dbenepanibHON pabodeil mporpamMmMe BOCHUTAHUS M B paboueit mporpamme Bocniutanus MKOY
«Ynpmarounnckas CHI' um. O. JI. MykaeBoii».

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOU
paboueil mporpaMMbl BOCIIMTAHHUS M ¢ YIETOM KOHIENIIMU TMPEToIaBaHusl yd4eOHOro mpeaMera
«XuMua» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @eneparui.

[TporpamMa mo XuMUHM Ja€T TOpeACTaBICHHE O IesaX, oOmed crpareruu oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpeaMeTa, YCTaHaBIHMBAET
00s3aTeNbHOE NPEIMETHOE COEpXKaHUe, IPEeIyCMaTPUBAET paclpeesieHue ero mo Kiaaccam U
CTPYKTYPHUPOBAHUE TI0 pa3zesiaM ¥ TeMaM IPOTPaMMBI TI0 XUMHH, OTPEICIsIeT KOJTHIECTBEHHBIC
U KayeCTBEHHBIE XapaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YUYEHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JOIMKH Yy4eOHOTo
mpolecca, BO3pacTHbIX 0COOCHHOCTEN 00ydaromuxcsi, OnpeesssieT BO3SMOXKHOCTU MpeaMeTa I
peanuzanuu TpeOGOBaHUM K pe3yabTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHMI K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeNel W3ydeHUs MpeaMeTra U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSTEIbHOCTH 00YyJaromIerocs o OCBOCHUIO Y4EOHOI0 COJIepKaHusl.



3HaHME XUMUH CIIY’)KUT OCHOBOM A1 (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4aloerocs, ero
NpeCTaBICHUN 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUeCKOi 0e30MacHOCTH, MPOoOIIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3allii BO3MOXHOCTEH sl caMopa3BUTHS U (POpMHUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  yueOHOH  JEeSATENbHOCTH,  OKCIEPHUMEHTAIBHBIX |
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaNbHOM NesSTeIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBILIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOrMuyeckoe oOpa3oBaHUE
o0yJarouuxcsi.

JlanHble HampaBieHHS B OOYyYCHMHM XMUMHH OOECIIEYMBAIOTCS CHEIHM(PHUKON COaepKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TENarorHuyeckd aJalnTHPOBAaHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00ILEro oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI [IEPBOHAYAJIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHN OPTraHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHHsl MPOTPaMMbI MO XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK e€ mzydeHuro. CopepixaHHE CKJIQAbIBAETCSI U3 CUCTEMbI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpeCTaBIeHUH 00 MEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpYyromy,
BBIMOJIHAS (YHKIHUU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl IO XHMHUHU CHOCOOCTBYET (DOPMHUPOBAHHUIO TMPEACTABIECHUS O
XUMHYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydueHne xummun
OPOMCXOMUT C TPHUBJICUCHUEM 3HAHUM M3 paHee M3YyYCHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATETbHOCTH YelloOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX



MOJIO)KEHUH, JOCTYMHBIX O0O0O0OIIEHWH MHPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS TP U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIUid, B
GOpMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIBHBIX YMEHUH M HMX TNPUMEHEHHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATeIbHOCTH, OCBOGHUH MpaBUil OE30MacHOTO
oOpallieHus ¢ BElIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
IPUOOPETH TaKUE LIETH, KaK:

— (popMHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMAaTHYECKOE TNPHOOIIeHHE OO0yJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHue YCIOBHIA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HooOpa3HOW NesATeNFHOCTH, TO3HAHUS W CaMOIIO3HAHHMSI, KJIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢GopmupoBanue o61Iel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHHMBATH SIBJICHUS OKPYKAIOLIETO MHpPA, WCHOJIB3yS 3HAHUSA U
OTBIT, TIOJYYCHHBIC MPU W3yYCHUH XUMHUHU, MPUMEHATh WX TPHU pPEIICHUH MpodiIeM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— (opmupoBaHue y 00y4aronuxcs T'yMaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUs [IEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npodWIIs M HAIIPABICHHOCTH JAajbHEUIIET0 00yUeHHS.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaisieT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

Jnist peanmu3aiiuil IpOrpamMMbl UCTIOJIB3YIOTCS YIEOHUKH, JOIMYIICHHbIE K MCIIOJB30BAaHUIO TPH
peanu3alud HUMEIOIIUX TOCYJApCTBEHHYIO aKKpeIuTaluio o0pa3oBaTeNbHBIX MPOTPaMM
HAyaJbHOTO OOIIEro, OCHOBHOI'O OOILIEro, CpeAHEro oouero oO0pa3oBaHMs OpPraHU3ALUSIMH,
OCYIIECTBISIONMMU 00pa30BaTENbHYIO JEATEIbHOCTh, MPUKa3oM MuHIpocBemeHus: oT N2
26.06.2025 Ne 495:
e XwumMmus: 8-t Kkiacc: 6a30BbIii ypoBeHb: yueonuk/ O.C. IN'abpuensn, U.I'. Octpoymos,
C.A. Cnankos. — 5-e u3n., crep. — Mocksa: [Ipocsemenne, 2023.- 175 c.
o Xumus: 9-if kiacc: 6a30BbIii ypoBenb: yuebuuk/ O.C. IN'abpuensn, NU.I'. Octpoymos,
C.A. Cnagkos. — 5-e uzn., crep. — Mocksa: [Ipocsemenne, 2023.- 223 c.
DJeKTpOHHBIE 00pa30BaTeIbHBIE PECYPCHI, JOMYIICHHBIE K WCIIONB30BaHUIO MPHU peaTU3aIiH
UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTpaMM HauaIbHOTO OOIIIEro,
OCHOBHOTO 00I11eT0, CpeiHero 001ero oopa3zoBanus npukazoM Munnpocsemienus ot 18.07.2024
Ne 499:

e https://fg.resh.edu.ru/ ;
e Tpenaxep «O6mnako 3Hanuit». Xumust. OO0 «Dusukon Jlady;



https://fg.resh.edu.ru/

e DJeKTPOHHBINA 00pa3oBaTeNbHbIN pecypc «Jlomarinue 3amanus. XuMus», AO «31areabcTBo
"TIpocsemnieHue"
e bubGmmoreka [IOK



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSTUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YE€JIOBEKa. XHUMHS B CUCTeME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTtB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENIbHASL MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COCIUHEHUH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukanys XUMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHne (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KHCIIOTOM) SIBIICHUH, HaOII0IeHNE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Kene3a ¢ pactBopoM conu menu (), usydenwe crocoOoB
pas3jielieHuss CMeced: ¢ MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pe3yNbTaToOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MaccChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jlaboparopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporHas MOJAU(pHUKaINS
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
HHAOTEPMUYECKHE peakuuu. TOmauBO: yroib M MeTaH. 3arpsA3HEHHE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMHYeckue cBoicTBa Bojabl. OcHOBaHUS. Poib pacTBOpOB B IpUPOJIE M B JKU3HU



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

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHBIC) U HeconeoOpasyromue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanms. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

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

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

I'eneTnueckas CBA3b MEXKY KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS U MpEKpallleHus ropeHus (moxkapa), 03HAKOMIICHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/UlaMM (HaTpueM M KajblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaJIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux osnemeHtoB J[. M.
MenneneeBa. CtpoeHue aToMoB. XHUMHYECKass CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DOU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

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



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu.  [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C pacTBOpaMHU KHUCJIOT U ILEJI0YeH, MPOBEIECHUE OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX [OHATUH, TakK M IOHSITHIA,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema XuMuyeckux »dieMeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leproandeckoli CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemniecTBa: BHMJbI XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJIacCcaM HEOPraHMYECKUX COEIMHEHUH, F€HETHUYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajluzaropa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. lloHatne o XumuueckoM paBHOBecHU. DPaKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanyu. CHILHBIC U CIIA0BIC DIEKTPOIUTHI.

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 COTNEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUM OT BO3ACUCTBUS PA3IMUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJKa, BblJCIIEHUE ra3a, o00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoM CepHOM KHCIOTHI, KadeCTBEHHAsl peakiys Ha cylbdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydeHue u npumeHeHne. Coau aMMOHHUSL, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHUYECKHE CBOicTBa, mosyueHue. Mcnosnb3oBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIVICHHUS KJIMMAaTra, MapHUKOBBIN 3QQeKT. YroibHas KHcIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpeMHuss B npupone. OOmme mnpencraBieHus o0 okcunae kpemuws (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTEepHUaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa MOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
POTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aHUMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHUBOrasa, MojyyeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELIeHHEe IKCIEPUMEHTANbHbBIX 3ajau 1o Teme «Baxneime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaNIOB. MeTajinueckas CBSI3b W METAIMYECKas KpHUCTaUIMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupoae. 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. PU3NYECKHE U XUMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUEe B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAHUE BHJIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIIOJNB30BAaHME  BUAECOMATEpUaoB), 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 Kaibliysg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), UCCIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomib MpH XUMHUYECKHX O0XOTrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepraIoB (CTEKIIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIC MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CST CACTEMHBIMHU JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJIEIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTOTUsl, 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, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUJIaMH M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)XalOT TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW INO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HA4YeHUs XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOro OOILIecTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALUEH O MEPEIOBBIX JOCTHKECHHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS:

NPEICTaBICHUS O COMHUAIBHBIX HOpPMax M IMpaBHJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3UIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakIiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIINE OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX 4ellOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMUMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMble Ui OOBSICHEHHs HAOMIOJaeMbIX MPOLECCOB M SBJICHUH, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBaMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATEIBHOCTh, FTOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojis, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOMICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOJCHUS TIPaBUII O0€30MaCHOTO MOBEACHHSI TP paboTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIIICHUS YPOBHS 3KOJOTHUECKOU
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pPEIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOMU JESTEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbhIBaTh CMBIC XHMHUYECKMX TOHATHH (BBLACIHATH HMX XapaKTepHbIC IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXTy 00BEKTaMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKN H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYNHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIOIaTh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, AHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JINIHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IHYHbIe METOIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aAHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPU PEIIEHHH BO3HHUKAIOIIMX MpOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPe/IaraeMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kJjacce NpeaMETHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBs3b, MOHHAsl CBsSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBi€HMUsI (POpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

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

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

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE ONEPALIMU MBICIUTEILHON AESITENIBHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE ~ METOJbI  TO3HaHWS  —  HaOmoJeHUeE, U3MEpPEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, peHodTanernt, METUIOpaHK U IPyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOTO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAIMYECKasi), KpPUCTAUIMUECKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSATUS MIPU OTIMCAHUU BEIIECTB U X MPEBPALICHUN;

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

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH 1o ¢dopmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OONbBIINE TIEPUOJIBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOWMCTB DJEMEHTOB W WX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOILUX XUMUYECKUX PEaKLUii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

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

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

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

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

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BEILLECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAaHUS — HaONIOJIEHUWEe, W3MEPEHUE, MOJECIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



MepeyeHb (KoandukaTop) pacnpeseneHHbIX No Kiaccam NpoBepPAEMbIX
TpeboBaHuM Kk pesynbtatam OO OO0 1 3n1eMeHTOB CoAEePHKaAHUA NO

XNMNH
8-it KIIACC

IIpoBepsiemblie TpeOOBaHMs K pe3yabTataM ocBoeHuss OOII

Konx nposepsiemoro

pesyabTaTa IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHuss OOII OO0

1 ITo Teme: «HepBOHaLIaJ'IBHBIe XHUMHWYCCKUC ITIOHATUA»

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MTOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUH JIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BEILIECTBO, CMECh
(omHOpOIHASI U HEOTHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca,

1.1 MaccoBast IOl XUMUYECKOTO JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BEM,
XUMHYECKas Peakiys, KIacCu(pUKaIUs PEaKIHii: peaKIiui COeTUHEHUS,
PEaKIuy pas3IoKEHUsI, peaKllny 3aMeIICHUs, peakiuu 00MeHa, IK30- U
9HIOTEPMHUUYECKUE PEAKIINU, TETTIOBOU 3PPEKT peakiuu, pacTBOp,
MaccoBasi I0JIsl BEIIEeCTBa (IPOLIEHTHAS KOHIIEHTPAIIHsI) B paCTBOPE

1.2 HIUIFOCTPUPOBATDH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U
. MMPUMCHATDH 3TU TOHATUA ITPU OINMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

13 MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJIEHUs (HOpMyI
' BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUN

14 PaCKpBIBATb CMBICJI 3aKOHOB COXPaHCHHA MACChl BEIICCTB,
' MOCTOAHCTBA COCTaBd, aTOMHO-MOJICKYJISIDHOT'O YYCHHS, 3aKOHA ABOFaI[pO

1.5 OnpeaAcCIsATL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCOANMHCHUAX

16 KJIaCCU(UIIMPOBATh XUMUYECKHE PEaKIH (10 YHCITY U COCTaBYy
' Y4acCTBYIOUIMX B PEaKIIUU BEIIECTB, MO TEMIOBOMY 3D PexTy)

1.7 BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

18 BBLIYUCIIATH MACCOBYIO JI0JIF0 XMMHUUECKOTO dJIeMEHTA 110 (opMyIie
' COEIMHEHNS,




1.9

BBIYUCJIATE MaCCOBYIO OOJIKO BEIIECCTBA B paCTBOPC

1.10

IMPUMCEHATHE €CCTCCTBEHHO-HAYYHbBIC METO/bI IIO3HAHUSA - Ha6J'IIOI[eHI/IC,

U3MEpEeHHEe, MOICTUPOBAHUE, SKCIIEPUMEHT (pEaJIbHBIN U MBICJICHHBIN)

ITo Teme: «BakHelIIMe IPEICTaBUTENIN HEOPTaHUYECKUX BELIECTBY

2.1

PacCKpeIBaTh CMBICII OCHOBHBIX XUMHUYCCKUX TIOHATHH: OKCH [, KHMCJIOTAQ,

OCHOBAHHCE, COJIb

2.2

OIIPEEIATh IPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIaccy
CoeMHEHuH 1Mo hopmynam

2.3

KJIACCHU(UITUPOBATH HEOPTaHUIECKHE BEIICCTBA

2.4

XapaKTCPpHU30BaATb (OHI/ICBIBaTB) 06H_II/Ie XHMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMYHBIX KJIIACCOB, IIOATBEPKAAA OIIUCAHUC ITPUMECPAMU MOJICKYIIAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOT O
COCTaBa, BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX ITPEBPAIICHUN B

Pa3JIMYHBIX YCIOBUAX

2.6

CJIeZIoBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOM OCY 101 1
J1a0opaTOpHBIM 000pPYIOBAHUEM, A TAKXKE MTPaBUIIaM OOPALICHHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSAMH 1O BBITIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB I10 MOJTYYSHHIO U COOUPAHUIO
ra3000pa3HbIX BELIECTB (BOJIOPOAA U KUCIOPOa), IPUTOTOBIECHUIO
pPacTBOPOB € ONPEACIIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA,
IUTAHUPOBATh U MTPOBOIUTH XUMUYECKHE IKCIIEPUMEHTHI 11O
pacro3HaBaHMIO PACTBOPOB IIEI0YEH M KUCIOT € MOMOIIIBIO HHAWKATOPOB
(makmyc, dpeHondrazenH, METHIIOPAHX U JpyTHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU PEaKLIUU

ITo Teme: «Ilepuogmueckuii 3akoH u [lepronnueckas cucteMa XMMUYECKUX
anemeHToB [[. 1. MenneneeBa. CTpoeHue aTOMOB. XMUMHYECKAsI CBS3b.
OKHUCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX ITOHATHI: PO aToma,
AIIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTalb, paguyc aTOMa, XUMUYecKast




CBA3b, IIOJIsIpHAA U HEMOJIIpHAs KOBAJICHTHAsA CBA3b,
SJIICKTPOOTPUIATCIIBHOCTh, MOHHAsA CBA3b, NOH, KATHUOH, aHWOH, CTCIICHb
OKHCIJICHHUA

3.2 KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI

OIKCHIBATH M XapaKTepU30BaTh TaOIMUHYIO popmy [leproandeckoit
33 CHUCTEMBI XUMUYECKHX JIEMEHTOB: pa3inyaTh MOHSATHS «TJIaBHAs
' noarpymnma (A-rpynmna)» u «nodounas nmoarpynna (b-rpymmna)», «Mansie» u

«00bIINEY IEPUOJIBI

packpeiBaTh cMmblci [lepuonnueckoro 3akona /[.M. Menneneena:
3.4 JIEMOHCTPHUPOBATH IOHUMAHUE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX IEMEHTOB OT UX MOJI0KeHMs B [Iepnoandeckoii cucreme

COOTHOCHUTH 0003HA4YCHHUs1, KOTOpBIE HMEtoTCs B Tabmuie «l[lepuomuieckas
cucteMa XuMuueckux 3nemMenToB J1.11. MenieneeBa» ¢ UuCIIOBBIMU

3.5 XapaKTCPUCTUKAMH CTPOCHUA aTOMOB XUMHUYCCKUX BJICMCHTOB (COCTaB u
3apsi] sjpa, o0Iee YUCIIO IICKTPOHOB M PACIIPE/ICIICHHE HX 10

AIIEKTPOHHBIM CJIOSIM)

3.6 OoIpeacCIAThb CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHLIX COCANHCHUAX

3.7 ONPCACIIATE BU XUMHYECKOH CBSI3HU (KOBaJ'ICHTHaH n I/IOHHaﬂ) B
. HCOPTaHUYCCKUX COCAUHCHHUAX

IIpoBepsieMble 3J1eMEHTBI COIePKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 HepBOHaanLHLIG XUMHUYCCKUC ITOHATH A

[IpenMer xuMuu. Poip XUMHUM B KU3HU YeIOBeKa. XUMHUS B CHCTEME HayK.
1.1 Tena u BemectBa. dusnueckue cBONCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BEILIECTB

1 2 HOHﬂTHe 0 METOdax IMO3HAHUA B XUMUU. qI/ICTBIe BCIICCTBA U CMCCH.
' Crioco0bl pazzienieHus cMeceit

1.3 ATOMEI 1 MOJICKYJIBI. Xnmuueckue 31eMeHTh. CHMBOIBI XUMHUYECKUX

9JICMCHTOB. HpOCTBIe " CJI0KHBIC BE€IICCTBA. ATOMHO-MOHeKy.TISIpHOe




y4eHue

1.4

Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB.
3aKO0H IIOCTOSHCTBA COCTaBA BCIICCTB. OrHocuTeNnbHAas aTOMHAs Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 1071 XUMMHISCKOr 0
9JICMCHTA B COCAMHCHUN

1.5

KomnuectBo BemectBa. Mosnb. Monsipaas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl ¥ YUClIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo popmynam
XUMHUYECKHUX COCTUHEHUN

1.6

@u3nyecKue U XMMUYECKUE SIBJICHUs. XUMUYECKas peaklys U €€ IPU3HAKHU.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB. XUMHUECKHE YPAaBHEHUS.
Knaccudukanus Xxumuueckux peakuuil (coeinHeH s, pa3IokKeHHUs,
3aMelleHns, 0OMeHa)

1.7

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH MOCY/0H, C
IpaBWJIaMu paboThI B Ja00paTopuu U MpuéMamMu oOpalleHus ¢
1ab0paTOPHBIM 000PYIOBAaHUEM, U3YICHUE U OMTHCAHUE (PU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHUIECKUX BEIIECTB, HAOMIOIeHUE (PU3MIECKIX
(maBeHue Bocka, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAIIUS BOJIbI) M XUMHUYECKUX (TOpeHHE CBEYH, TPOKaIMBAHUE METHON
MIPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KUCIOTOM) SIBIICHUM, HAOIIOACHUE U
OIMCaHWE MPU3HAKOB MTPOTEKAHUS XUMUYECKUX PEAKITU (pa3iioskeHne
caxapa, B3aMOJICICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3oKeHue
ruapokcuaa meau(ll) mpu HarpeBaHUHU, B3aUMOICHCTBUE JKeme3a ¢
pactBopoM conu menu(ll), m3yueHue cnocoOoB pa3aeeHus cMecei (¢
MTOMOIIBIO0 MarHuTa, (PUILTPOBAHUE, BRITIAPUBAHKE, TUCTUILISAIINS,
xpomarorpadusi), IpoBeIeHUE OYUCTKHU MTOBAPEHHOMN COJIM, HAOJI0IEHUE U
OIMCAaHUE PE3YyJIbTATOB MPOBEICHHUS OIBITA, WILTIOCTPHPYIOIIETO 3aKOH
COXPaHEHHUS MaCChl, CO3[JaHUE MOIeNIel MOJIeKY (IIapoCTeP:KHEBHIX)

Baxwneiimue MNpEACTAaBUTECIIN HCOPTraHNYUCCKHUX BCIICCTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u mpoctoe
BemiecTBo. HaxoxaeHue kuciaopoaa B mpupoe, Gu3ndeckne 1 XUMHIECKUE
cBoiicTBa (peakmuu ropenwnsi). Oxcunpl. [Ipumenenne kucnoposa. CriocoObl
MOJIy4eHUsl KUCIOpo/ia B 1ab0opaTopuu U MPOMBIIIEHHOCTH. KpyroBopoT
KHcnopo/a B mpupoje. O30H — amnoTporHas MoauduKalus KUCcIopoaa




2.2

TennoBoii 3¢ (PexT XUMHUUECKON PeaKuy, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PeaKIui. TOIINBO: YyroJib U METaH. 3arpsi3HeHne
BO3/lyXa, YCHJICHHE MapHUKOBOTO 3(ekTa, pa3pylieHre 030HOBOTO CIIOS

2.3

BOI[OpOI[ — 3JICMCHT 1 MMPOCTOC BCUICCTBO. HaxoxnaeHue BOOOpPOJa B
mmpuponae, (1)I/I3I/ILI€CKI/IG 1 XUMHYCCKHE CBOfICTB&, IIPUMCHCHUC, CIIOCOOBI
IIOJIYYCHMUS. KucnoTel 1 commm

2.4

MounsipHbiii 006EM ra3oB. Pacy€Tbl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

dusnueckue cBolicTBa BoJbl. Bona kak pactBoputeis. PacTBopsl.
HaceplmieHHble 1 HEHACBIILIEHHBIE paCTBOPBL. PacTBOPUMOCTD BEILIECTB B
Bozie. MaccoBas 10151 BELECTBa B pacTBOpPE. XUMUYECKUE CBONCTBA BOJIBI.
OcHoBanus. Poiib pacTBOpOB B IPUPOJIE U B )KU3HU YeoBeka. Kpyrosopor
BOZBI B IPUPOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopraumueckux coenuaennii. Okcunbl. Kiaccudukanus
OKCHJIOB: coJieo0pa3yrolue (0CHOBHbIE, KUCIOTHBIE, aM(POTEpHbIE) U
HeconeoOpa3zyomue. Homenknatypa okcuoB. uznyeckue 1 XUMHUECKHe
cBoiicTBa okcuAOB. [lomyueHne okcuaoB

2.7

OcHoBanust. Knaccudukanus ocHoBaHUIl: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoOBaHUN. @U3NUYECKHE U XUMHYECKHE

cBolicTBa OCHOBaHUH. [lonydeHne ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnot. @usndeckue u
XUMHYeCKHe cBoMcTBa KUCIIOT. P aktusHocT MetaiuioB H.H. bekeroBa.
[Tonyyenue kucaor

2.9

Comu. Homenknarypa coseil. Du3ndeckne 1 XMMAYECKHe CBOMCTBA COJICH.
[Tonyuenue conen

2.10

I'eneTnueckas cBA3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COE€IUHECHUI

2.11

XUMUYECKU HKCIIEPUMEHT: KaU€CTBEHHOE ONPEICTICHUE

coJiep>KaHusl KUCIIOpO/ia B BO3/lyXe, NMOIy4eHHe, COOMpaHre, paclio3HaBaHUe
1 U3y4eHHUE CBOMCTB KUCIIOpOa, HAOI0IeHNe B3aUMOICHCTBHS BEILIECTB C
KHCJIOPOJIOM | YCJIOBHSI BOSHUKHOBEHHSI U TIPEKPAIICHUS TOPEHHS (IoXkapa),
O3HaKOMIIEHHE C 00pa3llaMi OKCHUJIOB U ONMCAHUE UX CBOWCTB, MOTYYCHHUE,




coOupaHue, pacro3HaBaHUE U U3y4eHHE CBOMCTB BOAOPO/Ia (TOpeHwe),
B3aUMOJICHCTBHE BOOPO1a C OKcHaoM Meau(ll) (BO3MOKHO UCTIOJIb30BAaHUE
BUJICOMATEPHAaJIOB), HaOIr01eHNE 00PA3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb,
HCCIIeIOBaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C PA3TUIHON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHON MAaCCOBOM
J0JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAJUIAMHU
(HaTpueM u KaybIeM) (BO3MOYKHO HUCIIOJIb30BAaHUE BUICOMATEPUATIOB),
OTIpe/IeTICHUE PACTBOPOB KHCIIOT U IIEI0YEH C TOMOIIBIO WHINKATOPOB,
HCCIIeIOBaHE 00pa3ll0OB HEOPTaHUIECKHUX BEIIECTB PA3IMYHBIX KJIACCOB,
Ha0II0IeHNEe H3MEHEHHSI OKPACKU MHIUKATOPOB B PaCTBOpPaX KUCIOT U
Ieo4eid, n3y4eHne B3auMoAecTBUS okcuaa Meau(ll) ¢ pacTBOpoM cepHOit
KHCJIOTBI, KHCJIOT C META/IAaMH, PEaKIIUil HeHTpalin3aiuy, oJyIeHNe
HEPAaCTBOPUMBIX OCHOBAHHUH, BEITECHEHHE OJTHOTO METAlIa IPYTHM U3
pacTBOpa COJM, PELICHHUE KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeniue
KJIACCHI HEOPTAHUYECKUX COCTUHEHU

IIepnonnueckuit 3akoH u [leproandeckas CUCTEMa XUMHYECKUX JIEMEHTOB
J.N. Menneneea. CTpoeHHE aTOMOB. XUMHUYECKasl CBSA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

3.1

IlepBble NOMBITKY KJIaccU(PUKALUN XMMUYECKHUX 31eMeHTOB. [loHsTHE 0
rpynnax CXOAHbIX AIEMEHTOB (IIE€JI0YHbIE U LIEIOUHO3EMENbHBIE METAJLIBI,
raJIOTeHbl, UHEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIe
OKCH/JIbI U TUJIPOKCH/IBI

3.2

Ilepuoanueckuii 3akoH. [lepnonnyeckas cucreMa XUMHYECKUX HIEMEHTOB
J.U. MenneneeBa. KopoTkonepuoHas u JUIMHHONIEPUOAHAS (POPMBI
[Tepuonnueckoit cuctembl xumuueckux 35emeHToB .M. Menaeneesa.
ITepuons! u rpymmsl. @U3UYECKNN CMBICII TOPSIKOBOTO HOMEpa, HOMEPOB
IIEPUO/IA U TPYIIIBI JJIEMEHTA

3.3

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30TOmbI. DIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUUECKUX
anemenToB [lepuonnyeckon cucremsl [I.11. Menneneesa. XapakTepucTuka
XUMHYECKOT0 JIEMEHTA I10 €T0 MOoJ0KeHHI0 B [leproguyeckoit cucreme
.. Menneneena

3.4

3aKOHOMepHOCTI/I HN3MCHCHUS pajnyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB,
METAIUIMYECKUX U HEMETAINYECKUX CBOMCTB IO rpyimmnam 1 rnepuoaam.
3HaueHUe Hepplom/mecxoro 3aKOHa U HepHOHH‘{CCKOﬁ CUCTCMBI
XUMHYCCKUX BJICMCHTOB JIS1 PA3BUTHUA HAYKU U ITPAKTHUKHU. I[I/I MeHnpeneeB




- YUEHBIN U TpaXKJaHUH

3.5

Xumudeckas cBsI3b. KoBaneHTHas (HOJ'IHpHaH u HeHOHﬂpHaﬂ) CBA3b.

3JICKTpOOTpI/IL[aTCJIBHOCTB XUMHYECKHUX 3JIEMEHTOB. MloHHAs CBA3b

3.6

Crenenb okucicHus. OKUCINTEILHO-BOCCTAHOBUTEIIHLHEIC pCaKkunu.

Hpoueccm OKHCJICHHS B BOCCTaHOBJICHU. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHEe 00pa3LioB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOCHCTBUE THIPOKCUA [INHKA C PACTBOPAMM KUCIIOT U
LIEJI0YEH, IPOBEJEHUE OIBITOB, WIIIIOCTPUPYIOIIKUX IIPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PeaKifil (ropeHne, peakiuu
pas3ioKeHus!, COeTUHEHNU)

9-it KIIACC

IIpoBepsiemble TpeGoBaHusA K pe3yjbTaTraM ocBoeHuss OOII

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pe3yabTaThl 0cBoeHrss OOII OO0

IIo Teme: «BemecTBo U XUMUYECKas peaKnuus»
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PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHINA: PAaCTBOP,
AJIEKTPOIUTHI, HEATEKTPOIUTHI, STCKTPOIUTHUECKAS JTUCCOIHAITUS, PEAKITUH
MOHHOTO OOMEHa, KaTaJu3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTHUMBbIE U
HEoOpaTUMBbIE PEaKIMU, OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIINH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(dOoTepHOCTh, XUMUYECKAS CBSI3b (KOBAJICHTHAS, MOHHAs, METAJUTNYECKAs),

KpUCTAJUIMYECKas pEeIIETKA, CIIaBbl, CKOPOCTh XUMUYECKON pEAKIIUN

1.2

HIUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHUH U
MMPUMCHSATDH 3TU TOHATUA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ
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COCTABJIATh YPABHEHHUS DJICKTPOJIIUTUYECKON JUCCOLMALIMY KUCIIOT, IIEJI0YEH
U COJIei, TOJTHbIE U COKpALEHHbIE YpaBHEHUS peaklii HOHHOTO 0OMeHa

1.4

PacKpbIBaTh CYITHOCTh OKUCITMTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEACTBOM COCTABJICHHUSI 3JIEKTPOHHOTO OajlaHCca 3TUX peaKuil




1.5

MPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON peakIuu

ITo Temam: «Hemerannsl 1 ux COCAUHCHUA» U «MeTaibel 1 uX COCANHCHU)

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIICU(DUICCKIE XUMUICCKHE
CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPIK/Iast OMMMCAHNE
NpUMEpaMU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIHX
XUMHYECKHX PEaKIHi

2.2

COCTAaBJIAATh YPABHCHUA peaKHHfI, IMOATBECPKAAIOMIUX CYIIECTBOBAHUEC
T€HETHUYECKOM CBS3U MCKAY BEIICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU ITPOTCKAHUA XUMHUUYCCKUX HpeBpaHICHI/If/'I B pa3JIMYHbIX
YCII0BUAX

2.4

CIIe/IOBATh MTPABUIIAM ITOJIH30BAHMS XUMUUECKOM MOCY/I0H 1 1Ta00paTOpHBIM
000pyIoBaHUEM, a TAKXKE PAaBUJIaM OOpAIEHHS C BEIIECTBAMH B
COOTBCTCTBUH C UHCTPYKIUAMU IO BBITIOJIHCHUTIO J1a60paToprlx
XUMHYECKHX OMBITOB MO TOTYYEHHUIO i COOMPAHUIO ra3000pa3HbIX BEIIECTB
(amMmmmaxa u yriekucioro rasa)

2.5

MIPOBOMTD PEAKITHH, TIOITBEPKIAIOIIIE KAUSCTBEHHBIM COCTAB Pa3IMIHBIX
BEIIIECTB: PACIIO3HABATDH OMBITHBIM MYTEM XJIOPUA-, OPOMUA-, HOAUI-,
KapOoHaTt-, pocdat-, cunukat-, cynb}ar-, THAPOKCH/I-UOHBI, KATHOHBI
AMMOHHSI, UOHBI H3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIIECTB

ITo Teme: «XuUMHS U OKpYKArOIIas CPpeaar»

3.1

PacKphIBaTh CMbICT OCHOBHBIX XuMHuueckux noustuii: I1JIK BemecTsa;
KOppO3usl METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEPAIlUU MBICITUTEIBHON AeATeILHOCTH - aHATTU3 U
CHHTE3, CpaBHEHHE, 0000IIIeHNEe, CUCTEMATU3AIINIO, BBISIBICHUE IPUIUHHO-
CJICACTBCHHBIX CB?IBCfI — AJIA I/I3y‘-IeHI/I$[ CBOI\/'ICTB BCIICCTB U XUMHWUYCCKHUX
PEaKIvii; €CTeCTBEHHO-HAYYHBIE METOIbI TIO3HAHUS — HAOIIOICHHE,
U3MEpeHNe, MOICTUPOBAHUE, SKCIIEPUMEHT (pealIbHbIN U MBICTICHHBIH)

IIpoBepsieMble 3JIeMEHTHI COAEPKAHMS




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

BemecTBo 1 XuMHudeckast peaKkuus. HOBTOpeHI/IC
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IIepnonnueckuit 3akoH. lleproauyeckas cucreMa XMMUYECKUX DJIEMEHTOB
J.M. MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHMYECKHX JIEMEHTOB IIEPBBIX TPEX IEPUOIOB, KallUs, KAJIbLH U
UX COCIMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B
Ileproauyeckoi cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTsa: BUABI XUMUYECKOU CBA3H. THUIIBI KPUCTAUINYECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUINYECKON
PeIETKY U BUAAa XUMHUYECKOH cBsi3u. Kitaccudukanus u HoMeHKIaTypa
HEOPraHMYEeCKUX BEIIECTB (MEeKAyHApOIHas U TpUBHAJIbHAs). XUMUUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX
COEMHEHMH, TCHETUYECKAs CBS3b HEOPIaHUYECKUX BELLECTB

1.3

Knaccugukanus XuMHUECKIX peaKiuil o pa3IuIHbIM PU3HAKaM (110
YHUCILY M COCTaBY YYaCTBYIOIIMX B PEAKLUU BEIIECTB, I10 TEIUIOBOMY

3¢ eKTy, 10 U3MEHEHHIO CTEeTIeHEeH OKUCIIEHUS] XMMUYECKHUX 3JIEMEHTOB, 110
00paTUMOCTH, TI0 YYaCTHIO KaTajau3aropa). DK30- U SHI0TEPMUUYECKHE
peakuuy, TepPMOXUMHUYECKUE ypaBHEHHU. IIoHATHE O CKOPOCTH XUMUYECKON
peakuuu

1.4

[TonsiTrie 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKHX peakuusx. [lonsatue
0 TOMOT€HHBIX Y FeTepOoreHHbIX peakuusx. [lonstue o

XUMHUYECKOM paBHOBecUU. DaKTOPBI, BIUAIOMINE HA CKOPOCTh XUMUYECKON
peaKuuu 1 MOJIO)KEHNE XUMUYECKOTO PAaBHOBECHS

1.5

OKHCINTENbHO-BOCCTAHOBUTENbHBIE PEAKILINH, SJIEKTPOHHBIN OajlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUEe ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C HCIOJIb30BAHUEM METOa

QJICKTPOHHOT'O OamaHca

1.6

Teopus 3MEKTPOTUTUYECKON AUCCOLUUALIUN. DIEKTPOIUTHI U
He3IeKTponuThl. KaTnoHbI, aHMOHBI. MeXaHn3M IUCCOLMALUU BEIIECTB C
Pa3IMYHBIMU BUJIAMH XUMHUYECKOM CBsI3H. CTeneHb nucconuanuu. CuibHbIE
1 cia0ble SJEeKTPONIUTHL. Peakiinu HOHHOTO 0OOMeHa. Y CIIOBUS MTPOTEKAHUS
peaxiuii HFOHHOTO 0OMEHa, MOTHbBIE M COKPAIEHHBIE HOHHBIE YPaBHEHUS
peakiuii. CBOMCTBa KHCIIOT, OCHOBAHH U COJIEH B CBETE MPEICTaBICHUA 00
AIEKTPOJUTUYECKOM Auccounannu. KauecTBeHHbIE peakluy Ha HOHBI.




[TonsiTue o ruaposmse conen

1.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMIJICHHE C MOJAEISIMHU KPUCTAITHYECKUX
pELIETOK HEOPraHWYECKUX BEIIECTB - METAUIOB M HEMETAJLIOB (rpadura u
aJiMasa), CJIOKHBIX BEIECTB (XJIOpU/Ia HATPHSI); KCCIISTOBAHNE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOM peakiMy OT BO3JICHCTBUS Pa3IMUHBIX (hPaKTOPOB;
UCCIIeJOBaHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoLecca
JMCCOIMALIUK KUCIIOT, IIEI0Yei U cojield (BO3MOKHO MCIOIb30BaHNE
BUJICOMATEPHAJIOB); IIPOBE/ICHHUE OIBITOB, MILTIOCTPUPYIOIIUX TTPHU3HAKH
MpOTEeKaHUs peakluii HOHHOTro 0OMeHa (0Opa3oBaHUE 0CaIKa, BBIICICHUE
rasza, 00pa3oBaHME BOJIbI); OTBITOB, WILTIOCTPUPYIOIINX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBHUTEIILHBIX PEaKIUii (TOpeHne, peakiiuu
Pa3lIoKEeHNUs], COSANHEHNS); pacliO3HaBaHHE HEOPTaHMUECKHUX BEIIECTB C
MIOMOIIBIO KaYEeCTBEHHBIX PEaKIMii Ha MOHBI; PEIICHUE IKCIICPUMEHTAIBHBIX
3ama4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO6m1as xapakTepucTuKa rajioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC CTeNeHN oKucieHuss. CTpoeHrue U GU3NIeCKre CBOWCTBA
MPOCTBIX BEIECTB — I'aJIOr¢HOB. XUMHUYECKHE CBOMCTBA Ha IIPUMEpPE XJIopa
(B3amMopeiicTBHE ¢ MeTa/IaMK, HEMETAIIAMH, IIESTIOYaMMU ).
Xnoposogopon. ColisiHast KUCI0Ta, XAMUYECKHIE CBOMCTBA, TIOJy4EHUE,
npuMeHeHue. JlelicTBre Xjaopa U XJI0pOBOIOPO/Ia Ha OpTraHU3M YeIOBeKa.
Bakueiime Xmopuasl ¥ UX HaXOXKACHHUE B IPUPOJIE

2.2

Oomas xapakTepucTtuka >1eMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBA MPOCTHIX BEILIECTB - KUCIOPOJa U cepbl. AJIJIOTPOIHbBIE
MOU(UKAIIMHN KHCIOPOa U cepbl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBosiopofi, cTpoeHue, pusnueckue u XuMuyeckue cBoicTBa. OKCuabl
cepbl KakK MpeACTaBUTENN KMUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa,
(u3nyueckre 1 XMMHUYECKHE CBOICTBa (00I1IMe Kak IpeICTaBUTENs Kilacca
KHUCJIOT ¥ CTIeIIU(PUIECKHE). XUMHUUECKHUE PEAKIINH, JISKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0c00a MoTy4eHus cepHoi kuciaoTel. [Ipumenenue.
Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peakiysl Ha CyIb(aT-HoH.
HaxoxzaeHnue cepbl 1 €€ coeTMHEHUI B IpUpoAe. XUMHUECKOE 3arpsi3HEHNE
OKpY>KaloIiel cpesibl COeTUHEHUSIMU Cepbl (KUCIIOTHBIE 10K/, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS




2.3

OOw1as xapakTepucTUKa 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. A30T, pacClIpOCTPAHEHHE B
npupoje, Gpu3nvecKre U XuMuIeckue cpoiictea. Kpyrosopot azora B
npupoje. AMMHAK, ero (U3NYecKre 1 XMMUYEeCKHEe CBOMCTBA, MOIY4YEeHUE U
npuMeHeHre. Coar aMMOHUS, UX GU3NYECKHEe U XUMUYECKUE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHUS. A30THasl KUCIIOTA,
e€ monydeHnue, GU3NIECKHUE U XUMUUYECKHE CBOKMCTBA (0OIIIHE Kak
MpEeJCTaBUTEINA Kiacca KUCIOT U cienududeckue). Mcrnons3oBanue
HUTPATOB H COJICH aMMOHUS B Ka4€CTBE MUHEPATBHBIX YIOOPEHHIA.
XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpesibl COEAMHEHUAMHU a30Ta
(kucnoTHBIE OXK/HU, 3arpA3HEHUE BO3yXa, II0YBBI U BOJJOEMOB)
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docdop, ammorponHbie MoAubUKaIUU Gpocdopa, GPU3HIESCKUE U
xumuaeckue croiictBa. Oxeun pocdopa(V) u hochophas kucnora,
(bu3nyecKre 1 XUMHUYECKHE CBOMCTBA, oiTydeHue. Vcmob3oBanme
docdaToB B KauecTBE MUHEPATLHBIX YAOOpESHUN

2.5

Oowas xapaktepucTtuka 31eMeHToB |VA-rpynnsl. Oco0eHHOCTH

CTPOCHHMSI aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIEHUS. YTIIEPO,
AJUIOTPONHbIE MOIU(UKALIMY, PACTIPOCTPAHEHUE B IPUPOE, (pusnueckue u
XUMHUYECKUE CBOMCTBA. AnicopOiusi. KpyroBopot yriepoaa B mpupo/ie.
Oxcupl yrieposa, nx Gu3NuecKrue 1 XMMHUUECKUe CBOMCTBA, JIeCTBUE Ha
YKUBBIE OPraHU3MBbl, IOJTYYEHHUE U IPUMEHEHHE. DKOJIOTHUECKUE TPOOIIEMBI,
CBsI3aHHBIE C OKCHUJIOM yrieposa(lV); runoresa rao6anbHOTO MOTEIICHHS
KJIMMata; MapHUKOBBIA 3P dekT. YroabHast KUCIO0Ta U €€ COJIu, UX
¢u3nyecKkre 1 XMMUYECKHUE CBOMCTBA, OJyYeHUE U IPUMEHEHHE.
KauecTtBeHHas peakius Ha kapOoHaT-uOHBIL. Vcnonb3oBaHue kapOOHATOB B

6I)ITy, MCIUIHHE, TPOMBIIIIJIICHHOCTU U CCJILCKOM XO3SICTBE

2.6

HepBOHaHaJ'IBHBIe MTOHSATHS 00 OpTraHNYCCKUX BCHICCTBAX KAK O
COCAUHCHUAX YIiIepoaa (MeTaH, 9TaH, 9TUJICH, allCTUJICH, 3TaHOJI, INIUICPUH,
YKCYCHas KI/ICJ'IOTa). Hx cocTtaB U XUMHUYECKOE CTPOCHUC. Ilonsatue o
OMOJIOTMYECKH BaXKHBIX BCIICCTBAX — JXHUpPaAX, 6em<ax, yYriieBoaax — M ux
POJIK B ) XU3HU YCIIOBCKA. MaTepI/IaJ'IBHOG CANHCTBO OPraHUYCCKUX U
HCOPTraHNYCCKUX CO€IUHEHUI

2.7

Kpemuuii, ero ¢puznyueckue u XUMHYECKHUE CBOMCTBA, MOTYYCHHE U
npuMmenenne. CoelnHeHUs] KpeMHuUs B pupoje. O01ue npeacTaBieHus o0
okcuge kpemuus (V) u kpemareBoi kucinore. CUIUKATHI, UX
WCIIOIB30BaHUE B OBITY, METUIIMHE, TPOMBITIUICHHOCTH. Baxuekmme

CTPOUTEIBHBIE MaTepUaJIbl: KEPAMHKA, CTEKJIO, IIEMEHT, OETOH,




xene300eToH. [Tpo6iaembr 6€30macHOTO UCTIOIb30BAHMS CTPOUTEIBHBIX
MaTEepHAJIOB B TIOBCETHEBHOM YKU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lloB HEOPTaHUIECKUX BELIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKLIAI HA
XJIOPU/I-MOHBI ¥ HAaOJII0IEHUE MTPU3HAKOB MX MPOTEKAHUS; OIIBITHI,
oTpaxkarolre pu3NYecKue 1 XMMUYECKHEe CBOMCTBA IrajlOreHOB U MX
coeMHEHMH (BO3MOKHO MCIOJIb30BaHNE BUAEOMATEPUaoB); 03HAKOMJICHHE
¢ oOpasiaMu XJIOpUAOB (raJIOreHHUI0B); O3HAKOMIIEHUE ¢ 00pa3aMu cephbl U
e€ coeIMHEHUSIMU (BO3MOXKHO MCIIOJIb30BAHUE BUJICOMATEPHAIIOB);
Ha0II0IeHNE Mporiecca O0YTIIMBAHMSI caxapa Mo JeHCTBUEM
KOHLEHTPHUPOBAHHOMN CEPHON KUCIIOThI; N3YyYEHNE XUMUYECKUX

CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBECHNE KaueCTBEHHOM
peakiuu Ha cyabGhaT-uoH U HabI0eHNe MTPU3HaKa e€ TPOTEeKaHNUS;
O3HAKOMJICHHE ¢ PU3UIECKUMU CBOMCTBaMH a30Ta, hochopa u ux
coeMHEHUH (BO3MOXKHO MCTIOIB30BaHUE BUICOMATEPHAIIOB), 0Opa3amMu
a30THBIX U GOCPOPHBIX yIOOpEHUH; MOTyIeHHEe, COOMpaHNE,
pacro3HaBaHUE U U3yYEHUE CBOMCTB aMMHUAKa; MPOBEACHUE KAUECTBEHHBIX
peakiuii Ha MOH aMMOHHUA U Pocdart- MOH U U3ydeHHUE MPU3HAKOB HX
IIPOTEKAHNUs, B3aMMOICUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCIIOTHI C
MeZIbI0 (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3yUE€HUE MOJIeel
KPUCTAJUTMIECKUX PEIIETOK aiMasa, rpaduTa, QyiiepeHa; 03HaKOMIICHHE C
MIPOLIECCOM aACcOPOLINU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM NPOTUBOTa3a; MojiyueHue, coOupaHue, pacro3HaBaHue U
M3Y4YEHHE CBOMCTB YIJIEKUCIIOrO I'a3a; MPOBEJIEHUE KaUeCTBEHHBIX PEaKIIUN
Ha KapOOHAaT- U CUJIMKAT-UOHBI U U3y4YEHHUE NPU3HAKOB UX IPOTEKAHUS;
03HAaKOMJICHHE C MPOAYKIMEN CHIIMKATHOM MPOMBIIIIIEHHOCTH; pELICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelre HeMeTauibl U X
COEIMHEHUS»

MeTanisl ¥ UX COeTUHEHUS

3.1

OO1m1ast xapakTepUCTUKAa XUMUYECKHX JIEMEHTOB - METAJIJIOB HA OCHOBAHUU
nx nojokeHus B [lepnoandeckon cucreMe XUMUYECKUX 3J1eMeHTOB J[. 1.
MenpeneeBa u ctpoeHust arToMmoB. CTpoeHne MeTauioB. Metajuinueckas
CBSI3b U METAJUIMUYECKAsI KPUCTAIUIMUECKAs PEIIETKA. DIIEKTPOXUMUYECKUI
PS4 HaIlpsDKEHUN METAILIOB

3.2

du3nyeckue U XUMUYECKUE CBONCTBA MeTauioB. OOIIe criocoob!
MOJTy4eHUs1 MeTaIoB. [loHsATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI
3aIUTHI KX OT KOppo3uu. CIuTaBsl (CTallb, 9yT'yH, JIOpATIOMUHUHN, OpOH3a) 1




UX IPUMEHEHHE B ObITY U TPOMBIIIJICHHOCTH

3.3

[lenounbIe MeTasUIbI: NTOJ0XKEHUE B [leproanueckoil cucTeMe XMMHUYECKUX
anemeHToB [[.M. MeHzeneeBa; CTpoOEHUE UX AaTOMOB; HAXOKJICHUE B
npupojae. Dusndeckre U XUMUIECKHIE CBOMCTBA (HAa TpUMeEpe HATPUS U
kanust). OKCUIBI M TUAPOKCHUIBI HATPHS U Kaiwus. [[puMeHeHne men0qHbIX
METaJJIOB U MX COCITMHCHUHN

3.4

Illen1oyHO3eMeIbHBIC METAILIBI MATHUN U KAJIbLHI: ITOJI0KECHHE B
[Tepuonnueckoit cucreme xumuueckux neMenToB [[.1. MeneneeBa;
CTPOEHUE UX aTOMOB; HAX0KJICHUE B IPUPOJIe. PUZUUECKUE U XUMHYECKHE
CBOMCTBA Maruus M Kanblius. Baxkneiiie coequHeHUs KalbIus (OKCHI,

TUAPOKCH, coiu). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AnromuHuii: nonoxenue B Ilepnonnueckoil cuctemMe XUMUYECKUX
anemenToB J[.M. MenneneeBa; cTpoeHUE aTOMa; HaXOKIEHUE B IPUPOJIE.
dusnuecKue 1 XUMHYECKUE CBOMCTBA aTfOMIUHNA. AM(OTEpHBIE CBOICTBa
OKCHJIa Y TUAPOKCH/1a AITFOMUHUS

3.6

Keneszo: monoxxenue B [leproguueckoii CCTEMe XMMUYSCKUX JIEMEHTOB
JI.11. MeniesneeBa; CTpOSHUE aTOMa; HaXOXKIACHHE B Mpupojie. Pusndeckue u
XUMHUYECKHUE CBOMCTBA *kene3a. OKCHIbI, THAPOKCHUIBI U coytn xkene3a(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MMOJTyYEHUE

3.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMu METAJIOB U
CIUIaBOB, NX (PU3NYECKUMU CBOMCTBAMU; H3yUYEHUE PE3YIHTATOB KOPPO3UU
METaJI0B (BO3MOXKHO MCIOJIb30BaHNE BUAEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KAJIbLIUS U HATPHSI C BOJIOH (BO3MOMXKHO
MCIOJIb30BaHNE BUICOMATEPUAIIOB); HCCIICIOBAHUE CBOHCTB JKECTKOM BOJIBI;
poriecca ropeHus JKeje3a B KHCIOpo/Ie (BO3MOXKHO HCITOIh30BaHHE
BUJIEOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX peaklui Ha
HOHBI (MarHus, KalabLMs, aTIOMUHIA, IHHKa, skene3a(ll) u sxemesa(lll),
meau(ll); HaOnrogeHne U OMMCaHKUe TIPOIECCOB OKPALTUBAHUS TNIAMEHU
WOHAMHM HATPHS, KK U KAITBIHS (BO3MOYXKHO UCTIOJB30BaHUE
BH/ICOMATEPHAIIOB); UCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTFOMHUHHUS U THIPOKCH/IA IMHKA; PeIICHUE SKCIIEPUMEHTAITLHBIX 33124 110
TeMme «BakHelIlne MeTaJlIbl M KX COSAUHCHHMS

XUMHA U OKpy’Karolas cpeaa




4.1

Hosbsie Matepuanbl u TexHOJIOTMU. BelecTBa 1 MaTepralibl B TOBCETHEBHOM
YKU3HM YeJIoBeKa. XUMUS U 37J0pOBhE. be3ormacHoe uCcnoib30BaHUE BEIICCTB
U XMMUYECKUX pPeakiuil B ObITy. IlepBas momMouis pu XMMUYECKUX 0YKOrax
158 OTpaBHeHI/ISIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpsA3HEHHE
okpyxatoient cpenbl [IJIK. Posb XuMun B pelieHUM 3K0JIOTHYECKUX
npo6uem. [IpupoiHbIe HCTOYHUKHU YTIIEBOAOPOIOB (Yroiib, IPUPOAHBIN ras3,
HE(TB), MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U POMBIIIIJICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lioB MaTepUaIIOB (CTEKJIO,

CIJIaBBI METAJIJIOB, TIOJMMEPHBIE MaTEPHAIIBI)




[TpoBepsiembie Ha OI'D no xuMun TpeOOBaHUS K PE3yIbTaTaM

ocBoerusg OOII OO0

Kon
MpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMSI K IPeAMETHBIM pe3yJbTaTamMm 0a30B0Oro
ypoBHsi ocBoenunsi OOII OOO na ocnose PI'OC

IIpencrasnenue:
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0 II03HaBaE€MOCTH SBJICHUH IPUPObI, HOHUMaHUE OObEKTUBHONW 3HAUUMOCTH
OCHOB XMMMYECKON HayKH Kak 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa O0IIEH KyJIbTYpbl U IPAKTUUECKOH 1€ TEIIbHOCTH YEJIOBEKA B
YCIIOBUSIX COBPEMEHHOTI'O 00ILIECTBA; IOHUMAHUE MECTa XUMUU CPEAU APYTUX
€CTECTBEHHBIX HayK

1.2

0 HAyYHBIX METOaX MO3HAHUS, B TOM YUCIIE HKCIEPUMEHTAIbHBIX U
TEOPETUUECKUX METOJaX UCCIEAOBAHUS BEIIECTB U U3YUYEHUSI XUMUYECKUX
peaxiuii; yMEeHHe UCII0JIb30BaTh MOJIEIH /Uit OOBSICHEHHS CTPOCHUSI aTOMOB U
MOJIEKYII

1.3

0 chepax npodheCcCUOHATBLHOU ACSITETLHOCTH, CBI3aHHBIX C XUMHUCH U
COBPCMCHHBIMU TCXHOJIOIUAMU, OCHOBAHHBIMU HA JOCTUKCHUAX XUMHUYECKOU
HAYKH, YTO IMTO3BOJIUT OOYUAIOIIMMCSl pACCMATPUBATh XUMUIO Kak chepy
cBOeH Oynyiiei mpohecCHOHATLHON IEATEILHOCTH U CIICNIaTh OCO3HAHHBIN
BBIOOP XMMHH KaK MPOQUIBLHOTO MPeIMETa MU Mepexoie Ha YPOBEHb
CpemHero o01ero oopa3zoBaHus

Bitanenne cucteMoil XMMHUYECKUX 3HAHUM U YMEHUE IPUMEHTh CUCTEMY

XUMHNYCCKUX 3H.’:1HPII71, KOTOpas BKIOYacCT:

2.1

BAKHEUILINE XUMUUECKUE TIOHATHS: XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, POCTOE U CIIOAKHOE BEIIECTBO, OJJHOPOHAS U HEOJHOPOHAS
CMECh, OTHOCUTEJIBbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MAcChl, KOJIMYECTBO
BEII[ECTBA, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIN 00BbEM, OKCH/T, KUCTIOTA,
OCHOBaHUE, COJIb (CpemHsis), XUMHYECKasi peaKIusi, peaKI[uu COCTMHEHNUS,
PEaKIMK Pa3IOKCHHUS, PEAKIINH 3aMEIICHUS, pEaKIINi 0OMEHa, TeTTOBOM

s deKT peakiyu, YK30- U SHIOTEPMHUUECKHUE PEAKIINH, PACTBOP, MaccoBast
JI0JISI XUMUYECKOT0 JIEMEHTA B COEIMHEHUH, MACCOBAsI I0JIS U TPOLIEHTHAS
KOHIICHTpAIIMs BEIIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBIN CIIOi aToMa,
aTOMHasi OpOUTANb, PAJNYC aTOMa, BaJICHTHOCTH, CTETICHb OKUCIICHUS,
XUMHUYECKAsI CBSI3b, DIIEKTPOOTPHUIIATEIIBHOCTD, TIOJIIPHAS ¥ HETIOJISIpHAs

KOBAJICHTHAs CBsA3b, HOHHAs CBA3b, MCTAJNIMYCCKAA CBA3b, KPUCTAJNINYCCKAA




pemérka (aToMHasi, MOHHas, MeTaJUIMYeCcKasi, MOJIEKYJsipHasi), MOH, KaTHOH,
AQHUOH, DJIEKTPOJIUT U HEJIEKTPOJIUT, JIEKTPOIUTHUECKAs UCCOLIUALINS,
peakI HOHHOTO OOMEHA, OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH,
OKHUCJIUTEb U BOCCTAHOBUTEIIb, OKHCIIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, 00paTHUMble U HEOOpaTUMBbIE PEaKIuu, CKOPOCTh
XUMHYECKOHM peakiuu, katanuzarop, [IJIK, koppo3us MeTanios, CrijiaBbl

2.2

OCHOBOITOJIArarolue 3aKOHbl XMMHUHU: 3aKOH COXPAHEHHUS MACChl,
nepuoanueckuii 3axkoH .M. MenzeneeBa, 3aK0OH IOCTOSIHCTBA COCTABA, 3aKOH
ABoraapo

2.3

TCOPHUU XUMHUUN: aTOMHO-MOJICKYJIApHAaA TCOPHA, TCOPUA BHGKTpOHHTH‘{eCKOﬁ

IUCCOLMAIAN

Bnangenue ocHoBaMu XUMUYECKOM I'paMOTHOCTH, BKJ'IIO‘IB.IOH.[CFIZ

3.1

YMEHME IIPaBUIIbHO MCII0JIb30BATh U3YUYEHHBIE BEIIECTBA U MaTepUalbl (B TOM
YKClie MUHEpaIbHbIE YA0OPEHHUS, METAJUIbI U CIUIABbI, IPOTYKThI
nepepaboTKU NPUPOIHBIX HICTOYHUKOB YIJIE€BOJIOPOAOB (YIJIsl, IPUPOAHOIO
ras3a, He)TH) B OBITY, CEJIbCKOM XO3HCTBE, Ha IPOU3BO/ICTBE U IOHUMAHUE
3HAYEHUs )KUPOB, OEIIKOB, YIIIEBOIOB Ul OpraHU3Ma YeJ0BeKa; yMEHUE
IIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKHUX IIPOLIECCOB HA OPTAHU3M
YEJI0BEKA M OKPYKAOLIYI0 IIPUPOAHYIO CpENy

3.2

YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YU€OHBIX
IIPEAMETOB

3.3

HaJIMYUE OIBbITa PA0OTHI C PA3IMYHBIMU UCTOYHHUKAMHU WH(POPMAIHH 110
XMMUH (Hay4Has ¥ HAyYHO-TIOMYJISIPHAs TUTEPATypa, CJIOBApH, CIIPAaBOYHUKH,
UHTEPHET-PECypChI)

3.4

yMeHHe 00BEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BELECTBAX, UX
MIPEBPAILIECHUAX U IPAKTUYECKOM PUMEHEHUHN U YMEHHUE UCIIOIb30BaTh €€ IS

pemiCHuA yqe6H0-HO3HaBaTeHBHBIX 3aaa4

BiianeHne ocHOBaMU IOHATUIHOTO aIIapara U CHMBOJIMYECKOIO S3bIKa
XUMHUU JIJIs1 COCTaBJIECHUS (POPMYIT HEOPraHUYECKHX BEIECTB, ypaBHEHU I
XUMHUYECKHX peakIiif; ocHoBaMU XxumMuueckoil HomeHknarypsl (LLIPAC u

TPUBUAIIbHOI)




YMeHne 0ObSICHATH CBS3b MOJ0KEeHUs dieMeHTa B [leproandeckoil cucreme ¢
YUCJIOBBIMH XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHYECKHUX JIEMEHTOB

5 (coctaB m 3apsn siapa, o0IIee YUCII0 AISKTPOHOB), pacipeaeieHueM
AJIEKTPOHOB I10 YJHEPTETUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOOB,
KaJIis U KaJlbIHUs
[Ipencrapienue o NepuOINYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
6 3JIEMEHTOB (paJinyC aTOMa, MJIEKTPOOTPHUIATEIIBHOCTD), TPOCTHIX M CIOKHBIX
BEIIIECTB OT IOJIOKEHUS AeMeHTOB B [leprnoandeckoii cucteme (B MaJibIx
MEePHUOAAX ¥ TVIABHBIX MOJIPYIINAX) U SJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue Ki1accupuIpoBaTh:
7.1 XMMHYECKHE 3JIEMEHTEI
7.2 HEOPraHUYECKHUE BELIECTBA
7.3 XUMHUYECKHUE PEAKLINU
8 YMeHue onpenesnsiTh:
8.1 BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMUUYECKUX 3JIEMEHTOB, 3aps]l NOHA
8.2 BHJI XUMUYECKOM CBSI3U U TUII KPUCTAIUIMYECKON CTPYKTYPHI B COEIUHEHUAX
8.3 XapakTep cpebl B BOJHBIX paCTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIMTEIb U BOCCTAHOBUTEb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XUMUYECKHE CBONCTBA:!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPO, rpadut, anmMas, KpeMHHIA, a30T,
' docdop, cepa, Xop, HaTPHiA, Kalauii, MAarHUN, KaJIbIIUHA, aTFOMUHUHN, JKeJIe30)
CJIOKHBIX BEIIIECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (BO/Ia, aMMUAK,
XJIOPOBOZOPO/I, CEPOBOIOPOJI, OKCUABI U THAPOKCUABLI METAIIIOB |-I1A rpym,
9.2 amromunwms, Menu (1), muaka, sxenesa (1l u 1ll), okeuasr yraepona (I u 1V),

kpemHus (1V), azorta u gocdopa (Il u V), cepsr (IV u VI), cepaucras, cepHas,
a3oTucTas, a30THas, pocdopHasi, yrojpHas, KpEeMHHEBasl KUCJIOTA M UX COJIH)




MIPOrHO3UPOBATh U XapaKTEPHU30BaTh CBOICTBA BELIECTB B 3aBUCMOCTH OT UX
9.3 COCTaBa M CTPOEHUSI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT UX CBOMCTB,
' BO3MO>KHOCTh MPOTEKAHUS XUMUUECKUX MTPEBPAILICHUI B PA3IMYHBIX
YCIIOBHSIX
10 YMeHue coCTaBiIsATh MOJIEKYJISIPHBIE U MOHHBIC YPaBHEHUS PEAKIUi, B TOM
YHCle:
10.1 peaKkIuii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHMA
10.3 WJUTIOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA U3YyUYEHHBIX KJIACCOB (rpyIir)
' HEOPraHUYECKHX BEIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYUCTATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO
' JIOJIF0 XUMUYECKOT0 AJIEMEHTa B COSMHEHUH
11.2 MAacCOBYIO JOJI0 BEIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB
114 110 YPaBHEHUSAM XUMUYECKUX PEAKIUN U HAXOAUTh KOJUYECTBO BEILIECTBA,
' 00BEM 1 MacCy peareHTOB WU MPOJAYKTOB PEaKIIUU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMHU HAYYHOTO MO3HAHUs (HaOJI0IeHNEe, H3MEpPEHHE,
121 HKCIIEPUMEHT, MOJICIUPOBAHKE) MIPH U3YYCHUH BEIIECTB U XUMUYECKUX
SBIIEHUH; yMeHHUE cHOpMYITHPOBATH MPOOIEMY U MPEATOKUTH MTYTH €€
perieHus
122 6e30macHol paboThl C XUMUYECKMMH BELIECTBAMH, XMMHUYECKOI MOCYI0H U
' 1abopaTOpPHBIM 000PYIOBAaHHEM
12.3 npaBuaMu 0€30MacHOTO 0OpAIIEHUS ¢ BEIIECTBAMHU, UCTIOJIb3YEMBIMU B




MOBCEIHEBHOM JKU3HHU, MPAaBUJIAMH MTOBEICHUS B LIESAX COCPEKEHUS 310POBbS
Y OKpYXarolel IpUPOIHON Cpeibl; TOHMMaHUE Bpeia (OMacHOCTH)
BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBI OITPEICIEHHBIX BEIIECTB, CIOCOO0B
YMEHBUICHUS U TIPEIOTBPAIICHHS UX BPEAHOTO BO3ICUCTBUS

13

Hannuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUSA U OCYIICCTBJICHU A

CICAYIOIUX XUMHYCCKHUX OKCIICPUMEHTOB!

13.1

U3y4eHHE U onMcaHue (PU3NYECKUX CBOICTB BEIECTB; 03HAKOMJICHHE C
(U3NIECKUMU ¥ XUMUYECKUMHU SIBJICHUSMH; OIBITHI, HJUTIOCTPUPYIOIINE
IIPU3HAKYU IPOTEKAHNS XUMAYECKUX PEAKLIUN

13.2

U3y4eHHE CIIOCOOO0B pa3/elIeHHs cMecei

13.3

MMOJIYYCHHEC KUCTIOpOaa U U3YUYCHHUEC €TI0 CBOﬁCTB; INOJIydeHHuEC BOAOPpOAa U
HU3YUCHUC €TO CBOﬁCTB; MOJIY4YCHHC YIJICKUCIIOIO I'a3da U U3Yy4YCHHUEC CI'O
CBOI>'ICTB; MNOJIYYCHHUEC aMMHaKa U U3YyHYCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPEIEIEHHON MaCCOBOM A0JIEN paCTBOPEHHOTO
BEILIECTBA

13.5

MPUMEHEHHE HHAUKATOPOB (JaKMyca, MeTUiiopanxka u ¢peHondTanenHa) aus
oTpezieNIeHus] XapaKTepa Cpe/bl B paCTBOPaX KUCIIOT U MIEI0Yei

13.6

VICCJIEJOBAHNE U OIMCAaHUE CBOMCTB HEOPraHNYECKHX BEIIECTB PA3INYHBIX
KJIACCOB; U3Y4YEHHE B3aUMOAECUCTBHSI KMCIIOT C METAJUIaMHU, OKCHJIaMHU
METAJIJIOB, PACTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHH; BHITECHEHHE OJTHOTO METalia
JPYTUM U3 PacTBOpa COJIU; UCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB
THJIPOKCUIOB AIFOMUHMS U IUHKA

13.7

pElIeHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUI; « DIEKTPOIUTUYECKAS TUCCOIHAITUS;
«BakHelnme HeMeTaIIbl M UX COSIMHEHN»; «BakHel e MeTalnsl ¥ uX
COCTUHCHHS

13.8

XUMHUYECKHE YKCIIEPUMEHTHI, WILTIOCTPUPYIOIIHNE MTPU3HAKU TPOTEKAHUS
peaxiuit HFOHHOTO 0OMEHa; KAYeCTBEHHBIE PEaKI[UU Ha IPUCYTCTBYIOIINUE B
BOJHBIX PacTBOPaxX MOHBI: XJIOPHUI-, OpoMua-, HOaud-, cyiabdat-, pocdar-,

Kap60HaT-, CUJIMKAaT-aHUOHBI, THAPOKCU - NOHBbI, KATUOHBI aMMOHHMs, Maruus,




KaJbIIus, aJTFOMHUHUS, JKeie3a (2+) u sxenesa (3+), meau (2+), uHKa

14 YMenue:
14 1 HpGI[CTaBJISITB pGSYHBTaTBI BKCHepI/IMeHTa B (I)opMe BBIBOOB, 10Ka3aTCJIbCTB,
' rpaduKOB U TaOJHUI] U BBISBIATH YMIIUPHUUECKUE 3aKOHOMEPHOCTH
YCTaHABJIMBATD CBSI3U MEXITY peabHO HAOJI0/1aeMbIMU XUMHUYECKUMU
14.2 SIBJICHUSIMU | IIPOIIECCaAMU, IIPOUCXOISAITUMU B MAKPO- U MUKPOMHDE,

00BACHATH IIPUYUHBI MHOFOO6paSI/I$I BCIICCTB




HepequL SJICMCHTOB COACPIKaHU:A, ITIPOBCPACMBIX HAa OCHOBHOM

rocy1apCTBCHHOM J5K3aMCHC 110 XUMHHU

Kon

[IpoBepsieMble 3J1eMEHTHI COIEPKAHUS

HepBOHaanBHBIe XUMHNYCCKHUEC IIOHATHUA

11

UucTsie BemecTBa u cmecu. CriocoObl pa3iejieHus: cMeceit

1.2

ATOMBI 1 MOJIEKYJIBI. Xumuaeckue 351eMeHThI. CHMBOJIBI XUMHAYECKUX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC B€IICCTBA

1.3

Xumuueckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB.
CreneHp OKUCIECHUS

1.4

3aKOH ITOCTOSHCTBA COCTAaBA BCIICCTB. OtHocuTeNnbHAas aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAd Macca. MaccoBas 10J1s1 XMMHUYECKOI'0 DJIEMEHTa
B COCIMHCHHNU

1.5

KonunuectBo BemectBa. Mok, MosnsipHas macca. MossipHbIil 00bEM ra3os.
B3aumocBsi3p K0JIMYECTBa, MacChl M YMCIIa CTPYKTYPHBIX €IMHUI] BELLIECTBA

1.6

duznyeckre ¥ XUMHYECKUE IBICHUSA. XUMHUIecKas pcaKknuus 1 eé IMPU3HAKH.

3aKoH COXpaHCHHA MACChl BEIICCTB. XUMHUYECKHE YpaBHCHUA

[Tepuoanueckuii 3akoH U Ilepuoanyeckas cucteMa XUMHUECKUX JIEMEHTOB
J.U. MenneneeBa. CTpoeHrEe aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ileproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
JI.1. Menneneesa. Ileprobl u rpynmbl. PU3M4EeCKU CMBICIT IOPSAIKOBOTO
HOMEpa, HOMEPOB MEPUO/Ia U IPYIIIBI DJIEMEHTA

2.2

CTpOeHI/Ie atoMoB. CocTaB aTOMHEIX AACP. H30T0mnHI. 9J'IeKTpOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JI04YEK aTOMOB NEPBBIX 20 XUMHYECKHUX DJIEMEHTOB

[Tepuonnueckoit cucrtemsl .M. Menneneera

2.3

3aKOHOMepHOCTI/I B MI3MCHCHHH CBOMCTB XMMHUUYECKHUX DJICMCHTOB HIEPBBIX TpéX
MEprUoaO0B, Kajlus, KaJIblIHUA (pazmyca ATOMOB, DJICKTPOOTPHUIATCIBHOCTH,
METANINYCCKUX U HEMCTATIIINYCCKUX CBOﬁCTB) U UX COSIUHECHUN B
COOTBCTCTBHHU C ITOJIOKCHHUEM JJICMCHTOB B HepnonnquKoﬁ CUCTEME U
CTPOCHUEM UX aTOMOB




Crtpoenue BeniecTa

3.1

Xumudeckas cBsi3b. KoBaneHTHas (MoyisipHast M HEMOJISAPHAs) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 31eMeHTOB. lOHHas CBS3b.
Meramnueckas CBI3b

3.2

Twuner KPUCTATINTNICCKUX peH_IéTOK (aTOMHaﬂ, HOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ),
3aBHCHMOCTH CBOICTB BCIIECTBA OT THUIIA KpPICTﬂJ'IJ'IPI‘ICCKOfI peI_HéTKI/I H BHUJa
XHUMHYECKOH CBSI3H

Baxueimue MMpEACTAaBUTECIIN HCOPraHUYCCKUX BCIICCTB. Hemeramns 1 ux

COCOMHCHUS. MeTtanisl 1 ux COCIUHCHUA

4.1

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHMUECKUX COSTMHECHUI: OKCHJIOB
(conmeoOpa3yromue: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHbIE) U
HecoJ1e00pa3yoIue; OCHOBaHHH (IIEI0YM U HEPACTBOPUMBIC OCHOBAHMUS);
KHCIIOT (KHCIIOPOICOAEpKAIINE K OCCKUCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeaHUX U KUCIIbIX)

4.2

du3nyeckre 1 XUMHYECKIE CBOMCTBA IMPOCTBIX BCUICCTB-HEMCTAJIJIIOB:

BOJIOPO/JIa, XJIOPa, KUCIOPOAa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHH

4.3

dusnueckre U XMMUYECKHE CBOMCTBA IIPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HaTpUsl, KaJusi, MarHusl U KaJlblMsl, ATIOMUHMS, Kene3a. DINeKTPOXUMUYECKUN
PSAI HAPSDKEHU METaJlIOB

4.4

du3nyueckne 1 XUMHYSCKHIE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, aMMHUAKA

4.5

duznyeckue U XUMUYECKUE CBOMCTBA OKCHJIOB HEMETaoB: cepsl (1V, VI),
azota(ll, IV, V), docdopal(lll, V), yraepoaa(ll, IV), kpemuus(1V). [lonyyenue
OKCHJIOB HEMETAJIJIOB

4.6

XUMHYECKHE CBOMCTBA OKCHI0B: MeTaiioB |A—IIIA rpynm, nuaka, meau(ll) u
xenesa(ll, I11). [TomyuyeHue OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMH U aM(pOTEPHBIX THAPOKCUIOB (HA IpUMEpE
THIPOKCHUIOB AIFOMHUHHS, JKeTie3a, InHKa). [lomyduenre ocHoBaHUH U
aM(pOTEPHBIX TUIPOKCHUIIOB




OO6mme XUMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOTHOM,
CEPHHCTOM, CEPHOM, a30THOM, hochopHOM, KpeMHHEBOM, yrobHOMU. OcoObIe

4.8
XUMHUYECKHAE CBOMCTBA KOHLIECHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.
[Tonyuyenue kucior
4.9 OO0mmue XuMUYeCKue CBOMCTBA cpeTHuX coeid. [lomyduenue coneit
4.10 [Tonydenue, cobupanue, pacno3HaBaHUE BOJAOPO/a, KUCIOPO/Ia, aMMHUaKa,
' YTJIEKUCIIOTo Ta3a B 1abopaTtopuun
411 [Tony4yeHue aMmMuaka, CEpHOI U a30THOM KHCIIOT B TpOMBIIIEHHOCTH. O0miune
' CIIOCOOBI IIOTy4EHHS METAILIOB
412 ['eneTnueckas CBSA3b MEXKIY KJIIACCAMU HEOPraHUYECKUX COCTMHEHUI
5 XHUMHUYECKUE pEeaKuu
Krnaccudukanusa XuMHYECKUX PEaKIuil 0 pa3IUYHbIM IPU3HAKAM: TI0 YHCITY U
5.1 COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, IO TEIUIOBOMY 3P QEKTy, 1o
W3MEHEHUIO CTENIEHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
c 5 TemmoBoii 3¢ (heKT XUMUYECKOW PEaKIIu, TEPMOXUMHYCCKHUE YPaBHEHUSI.
' DK30- U 3HA0TEPMUYECKUE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENN U
5.3 BoccTaHOBUTENH. [Iporieccyl OKUCIEHUS U BOCCTAHOBJICHUSI. DJIEKTPOHHBII
OaJlaHC OKUCITUTEIHFHO-BOCCTAHOBUTEIBHOMN pPEeaKIINu
54 Teopus aneKTpoIUTHYECKOMN Aucconnanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI
' 1 HEDNEKTPOIUTHI. CHIIbHBIE U clla0ble 3JeKTPOIUTHI. CTeTeHb AUCCOIUAINH
5t Peakunu nonHoro ooOmMeHa. Y cloBusi MpoTeKaHUs peakiiuii HOHHOTO 0OMEHa,
' MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHUS PEaKIui
6 XUMUA U OKpY>Karolasi cpena
BemectBa 1 MaTepuansl B IOBCETHEBHOM JKU3HU YeI0BeKa. be3omacHoe
6.1 MCIOJIb30BaHUE BEIIECTB M XUMHUUECKHUX PEaKIUi B TaO0OpaToOpuu U OBITY.

HepBa;I TIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX




6.2

XUMUYecKoe 3arpsi3HEHNE OKPYKAIOIIel cpe/ibl (KUCIOTHBIE T0XK/IH,
3arpsi3HEHUE MOYBbI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAIICHUS
[IpenenpHas nomyctumas konmeHntpanus Bemects (I1JIK). Poias xumun B
PEIICHUH KOJIOTUIECKUX IPOo0IieM. Y CUICHHE TApHUKOBOTO 3P QeKTa,
pa3pyllIeHre 030HOBOT'O CJIOs

6.3

[Tpumenenwue cepsl, a30ta, pocdopa, yrieposaa, KpeMHHUS U UX COSANHEHUI B
OBITY, MEMLIMHE, TPOMBIIIEHHOCTH U CETIbCKOM X03siicTBe. [Ipumenenue
METAJUIOB U CILIABOB (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeinHeHM. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3AIIUTHI UX OT KOPPO3HH

6.4

[TpupogHbIE HCTOYHHUKH YTIIEBOIOPOJIOB (YT0JIb, IPUPOIHBIN ra3, He(Th),
MIPOJYKTHI X MepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

6.5

[TepBoHavasibHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriiepojia (MeTaH, 3TaH, 3TUJICH, alleTUICH, DTAHOJ, TJIMIIEPUH, YKCYyCHAsI
kuciota). [ToHsiTue o OMOIOrHUecKH BaKHBIX BEIIECTBAX: KUPaxX, OenKax,

YrJIeBOJAax - U UX pOJIA B )KU3HHU YCIIOBCKA

Pacuyérsr:

7.1

1o popMyJiaM XUMHUUYECKUX COCTMHEHUM

7.2

Macchl (MaccoBO#i) J10JIM paCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPABHCHUAM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHune
(uudpossbie)
n/  pasgenoBurTeM  Beer  Komrpoabn — IIpakruueck
oOpa3oBaTejibHbIE
I nporpaMMbl 0 ble padoThI ue padboThbl
pecypchbl
Pa3zpnes 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
IToBTOpEenue u
J1y0iieHue
Z:I&ZI/IP'I bu6mmoreka [JOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszenoB Kypca
8 kmacca
OCHOBHEBIE
3aKOHOMEPHOCTH bubmaorexa IJOK
1.2 p 4 https://m.edsoo.ru/7f41
XUMHAYECKAX
_ a636
peakmuit
DIEKTPOIUTHYEC
Kast
S —. bubmuorexa [JOK
1.3 ' 8 1 1 https://m.edso0.ru/7f41
XUMHUYECKHE
a636
peakiuu B
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
O6mmas
XapaKTEePUCTHKA
bu6mmoreka [JOK
XUMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41
JJIEMEHTOB
a636
VIIA-rpynnsl.
T"amorensl
O6mmas
XapaKTEePUCTHKA
bu6mmoreka [IOK
XUMHAYECKAX
2.2 6 https://m.edsoo.ru/7f41
ni1eMeHTOB VIA-
a636
rpynnsl. Cepa n
e€ coeJUHEHUS
O6mmas
XapaKTEpUCTHKA bubmmorexa [IOK
2.3 p p 7 1 https://m.edsoo.ru/7f41
XUMHAYECKAX

351eMeHTOB VA-

a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpynmnsl. A3oT,

dochop n ux
COCAUHCHUA

2.4

O61as
XapaKTEePUCTUKA
XAMUYCCKHUX
aneMeHTOB |VA-
TPYIIIBIL.
VYraepon u
KpPEMHUM U UX
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
2636

Hroro no pazneny

25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO6mwme cBoiicTBa bubmorexa HOK
3.1 4 https://m.edsoo.ru/7f41
METAJIIOB
a636
Baxneiimme bu6mmoreka [JOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41
COCOUHEHUS 2636
Utoro no pazneny 20

Pa3nea 4. Xumus n oxkp

YRaomas cpeaa

BemiectBa u bubmuoreka [JOK
4.1 Marepuaibl B 3 https://m.edsoo.ru/7f41
JKU3HH YeI0BeKa a636
Wroro mo pazneny 3
bu6mmoreka [JOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

I[TPOT'PAMME
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