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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC 00O, a Takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.
HopmaTtuBHO-paBoBOE U JOKYMEHTA/IbHOE o0ecnedeHne 00pa3oBaTeIbHOIO Mmpoiecca

®enepanbubiii 3ak0H oT 29.12.2012 Ne 273-d3 «O6 obpazoBanum B Poccuiickoit
®enepanun» (B IEHCTBYIOLIEH peaaKkIum);

— Vka3 npesunenra Poccuiickoit @enepaunn ot 21.07.2020 Ned74 «O HanmoHaIbHBIX
uensax pasButus Poccuiickoit @enepanun Ha nepuoa 10 2030 rogay;

— Ilacnopt HaumoHanbHOrO Npoekra «O0pazoBaHuey, yTBepKAeH npe3uanymoM Cosera
npu Ilpesunente Poccuiickoit ®enepanuu IO CTPATErM4ECKOMY Pa3BUTHIO U
HallMOHAIBHBIM MpoekTaM (1poTokos Ne 16 ot 24.12.2018);

— IIpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepauuu ot 31.05.2021 roga Ne
287 «O06 yrBepxaeHUM (enepaTbHOr0 TOCYJApCTBEHHOTO 00pa30BaTEbHOTO
CTaHJapTa OCHOBHOTO OOIIIET0 00pa30BaHUAY;

— IIpuxa3z MunucrepcrBa npocsemienust Poccuiickoin @enepaunn ot 18.07.2022 Ne 568
«O BHeceHMHM W3MEHEHHH B ¢eAepanbHbIi TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIH
CTaHJApT OCHOBHOTO 001IeT0 00pa3oBaHuUs»

— IIpuxa3z MunucrepcrBa npocseuienust Poccuiickoit @enepannu ot 18.05.2023 Ne 370
"O6 yrBepxkaeHHH (eaepanbHO 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanus"

— IIpuxa3z Munucrepcrsa npocsenienust Poccuiickoit @enepanun ot 22.03.2021 Ne 115
«O0 yTBep)KJIEHHM TNOps/IKA OpraHu3alMd M OCYIIECTBIEHHUs 00pa30BaTEbHOM
NEeSTeIbHOCTH MO0  OCHOBHBIM  00II€00pa3oBaTelbHBIM  IporpamMmam  —
00pa3oBaTeNbHBIM NPOrpaMMaM HayalbHOTO OOIIET0, OCHOBHOT'O OOIIEro M CPEIHEro
o01ero oopa3oBaHuUs»;

— IIpumepHas ocHOBHas 0OpazoBaTebHasl MporpaMmMa OCHOBHOTO O0IEro 00pa3oBaHMs,
o100peHa penieHueM (erepanbHOro yueOHO-METOINYECKOr0 00BEAMHEHNUS 110 001IeMy
obpasoBanuio (mpotokosn Nel/22 ot 18.03.2022)- http://fgosreestr.ru ;

— IIpumepHas mporpamMMa BOCHHUTaHUs, 000peHa pelieHueM (eaeparbHOro y4eOHo-
METOJUYECKOr0 O0benuHeHuss Mo oOlmeMy obOpazoBanuto (mpotokon Ne2/20 ot
02.06.2020);

— IIpumepnas pabodasi mporpaMma OCHOBHOT'O O0IIEro 0Opa3oBaHus MO XMMHUU i 5-9
KJIAaCCOB 00pa30BaTeNbHBIX OpraHu3aiuii (oqo0pena pemeHneM GpeaeparbHOro yaeoHo-
METOJMYECKOT0 00BhEAMHEHHS 10 00IIeMy 00pa3oBaHuI0, TPOTOKOI OT 27.09.2021 Ne
3/21);

—  YHuBepcaJbHBIH KOIUGUKATOP paclpenei€HHbIX IO KjIaccaM IPOBEpsSEMbIX
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHON MIpOrpaMMbl
OCHOBHOTO 00IIero o0pa3oBaHHs M AJIEMEHTOB COJEPXKaHHUS MO XUMHH, 000JpeH
pemieHueM  (QenepalbHOr0  y4eOHO-METOAMYECKOro OObEeIMHEHUs Mo o0IeMy
oOpa3zoBanus (mporokon Nel/21 ot 12.04.2021);

— IloctanoBneHne [7aBHOro TOCYJapCTBEHHOIO CAaHUTApHOrOo Bpada Poccuiickoi
Oeneparun ot 28 ceHTs0ps 2022r. Ne 28 «O0 yrBepxkaeHnH canuTapHbIx npasui CIT
2.4.3648-20 «CaHUTapHO-3MHUIEMHOJIOTHYECKHEe TpeOOBaHUS K OpraHu3alusIM
BOCIHUTAHUS U O0yUEHUSs, OTAbIXA U 03/JOPOBIICHUS ACTEH U MOJIOJCKI;

— Ilpukaz MunucrepcrBa Tpyna u coumanbHou 3amuTel Poccuiickoi dexepauuu OT



http://fgosreestr.ru/

18.10.2012 Ne544n «OO0 yrBepkaeHuu mpodeccuoHanbHOro crannapra «llemaror
(memaroruueckas JeSTENBHOCTh B cdepe TOMIKOIBLHOr0, HA4yaJbHOTO OOIIEero,
OCHOBHOTO O0IIIET0, CPEeIHETr0 O0IIero 00pa3oBaHusi) (BOCIUTATEINb, YIUTEIh )Y,

— IIpuka3z MunucrepctBa Ilpocemenuss PO ot 21.09.2022 Ne858 «O06 yTBepKIaeHUU
(denepanbHOro nepevHs yueOHUKOB, JONYIICHHBIX K UCIOJIb30BAHUIO IPU peaTH3aINN
MMEIOUINX FOCYAapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX IPOrpaMM Ha4yajabHOTO
o0I1ero, OCHOBHOTO OOIIEro, CpeIHero ooOmero o0pa3oBaHUs OpraHU3aAIUsSIMHU,
OCYIIECTBISIOIUMU 00Pa30BaTEIbHYIO JIESTEIBHOCTh U YCTAHOBJICHUS MPEAEIbHOTO
CPOKa K UCII0JIb30BAHUIO YUEOHUKOBY;

— IIpukaz MunoO6pnayku Poccum ot 09.06.2016 Ne 699 «OO6 yTBepKIACHUHU IEPEUHS
OpraHu3aIHii, OCYIIECTBIIAIOMINX BBITYCK Y4EOHBIX TOCOOM M, KOTOPBIE TOMYCKAIOTCS K
UCTIOJIB30BAaHUIO TPH peaM3allii HUMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAILIUIO
00pa3oBaTeNbHbIX MPOrpaMM HAYalbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPEIHEro
o011ero 0Opa3oBaHuUs»;

— Ilpukaz MunucrepcrBa Tpyna u couumaibHOW 3ammuThl Poccuiickoit denepauuu OT
18.10.2013  Ne544n  «O06  yrBepkAeHHH  NPO(PECCHOHAIBHOTO  CTaHJapTa
«[lemaror(megaroruueckas AeATEIBHOCTD B cpepe JOUIKOIBLHOT0, HAYaJIbHOTO 00IIETo,
OCHOBHOTO 00IIIET0, CpEeHEro 00IIero 00pa3oBaHus)(BOCIIUTATENb, YUUTEIb))»

—  Crparerus pa3sutus Bocniutanus B Poccuiickoit @enepaunu Ha nepuof o 2025 roxa
(Pacnopsixenue IpaBurensctBa PO ot 29.05.2015 Ne 996-p);

— Ilonoxxenue o cucreMe olieHUBaHUA Y4eOHbIX pe3ynbTaToB o0yueHust MAOY COLI Ne
36 r.Tomcka;

— IIporpamma Pazutuss MAOY COII Ne36 r. Tomcka (2019-2023rr), IlpoTtoxoin
VYupasnstomero coeta MAOY COILL Ne36 ot 20.08.2019r. Ne4.

[TporpamMma mo xumMuu Aa€T MpeACTaBICHUE O IIeNX, 00IIel cTpaTerun o0y4eHus, BOCIUTAHUS U
pa3BuTHS OOy4arOIUXCS CpEeACTBaMH YUeOHOTO TpeaMeTa, YCTaHABJIMBaeT 00s3aTenbHOE
NpeMETHOE  COJepXKaHWe, TMpeIyCcMaTpuBaeT paclpeieleHne ero 1o  KiaccaM |
CTPYKTYpUPOBAHHUE TI0 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeTsSeT KOIMUECTBEHHbIC
Y KaueCTBEHHBIC XapaKTEPUCTUKU COACPKAHMS, PEKOMEHAYEMYIO MOCIEA0BATeIbHOCTh H3yUeHHS
XUMHUH ¢ YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, ONIPEIENISIET BO3MOXKHOCTH TPeAMETA IS peai3aliu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbI Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs, a Takke TpeOOBaHWI K pe3ynbTaTaM OOydeHUs XUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIHHON AESITENFHOCTU
00ydJaromerocs Mo OCBOCHUIO y4eOHOTO CONEPKAHUS.

3HaHHE XUMHUH CITY’)KAT OCHOBOH T (POPMHpPOBAHUS MUPOBO33pEHUS 00YIaIOMIETOCs, €r0
MPEJICTABICHUI 0 MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEH
MPEJICTABICHHS O B3aMMOIIPEBPAIIICHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJE, O MYTAX
pelIeHus TJI00AJBHBIX TPOOJEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOWA,
HHEPTEeTUYECKOM, TUIIEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH Il CaMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPBI
JUYHOCTH, €€ 001el 1 (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSTENILHOM  Y4eOHOW  NIEeATENhbHOCTH, OKCICPUMEHTAIBHBIX U



UCCIIEIOBATEIbCKUX YMEHMM, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaKk U B
po(hecCHOHANTLHOM e TEILHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4JaroIIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcs.

Jlannble HampaBiieHHUss B OOyYEHHH XUMHUU 00ECIEeYMBAIOTCS CleUU(UKON Ccoaep KaHUs
y4eOHOTO MpeIMeTa, KOTOPBIH SBISETCS MeJarorniecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIEero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI IIEPBOHAYATIBLHBIX MOHSATUH XUMUHU, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHY OPTaHUYECKOW XUMUMU.

CrtpykTypa coaep:kaHMsl IPOrpaMMbl MO XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoaa K €€ uaydenuro. ConaepxaHue CKIQJbIBACTCA U3 CUCTEMBbI MOHATHH O XMMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3THU CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMITY ITOCJIEIOBAaTEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

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

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckre 3HAHMA PACCMAaTPUBAIOTCS HA OCHOBE DMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0OBATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIIMHN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpamMMmbl MO XHMHUH CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJaM ITI03HaHUsA B Hayke. M3ydenue xumun
MIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHBIX IPeaMeTOB: «OKpyKaromuit
MHUp», «buomnorus. 5—7 kinacce» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOH KYJIBTYPHI.

3agaya yyeOHOro npeaMera COCTOUT B (POPMUPOBAHUN CUCTEMbI XMMUYECKUX 3HAHUN —
BaXHEHIINX (HAaKTOB, MOHATHHA, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHHM, TOCTYIMHBIX 00001IeHnI
MHPOBO33PEHYECKOT0 XapakTepa, A3blka HayKH, B IPUOOIIEHNU K HAYYHBIM METOJaM MO3HaHUs
IIPU U3YYEHHUH BELIECTB M XUMUYECKUX pPeakiuii, B GOpMUPOBAHUH U Pa3BUTUU MO3HABATEIbHBIX
YyMEHUH U UX TPUMEHEHWH B Yy4eOHO-TIO3HABAaTEIbHOH U  y4yeOHO-HCCIIE0BATENBCKOM
JeSITeIbHOCTH, OCBOCHMM MpaBUJI 0€30MacHOro OOpalleHusi C BEUIeCTBAMU B ITOBCEIHEBHOU
KU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsI Ba)XHOE 3HAUEHHE
nproOpeny Takue e, Kak:



— (popmHupoBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW aTanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYy4YEeHHsS Ha CHCTEMaTH4eCKoe MpUOOIIeHHe O00ydYaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIBHOCTH;

— ¢popmupoBanue o0mel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHCIIe YMEHHUH OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAFOIIIET0 MUPA, UCIIOJIB3Ys 3HAHHS U OTIBIT,
MOJIyYEHHBIE TPH U3yYEHUU XHUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIOMIUXCA TYMAaHUCTUUECKUX OTHOILIEHUN, MTOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEICHUS B OBITY U
TPYIOBON NEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MpUPOTHOU
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBICHHOCTH JlabHEHIIEero o0yueHusl.

OO61iee yucio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B § kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poib XMMHUM B KM3HU 4YeJlOBEKa. XUMHUA B CUCTEeME HaykK. Temna u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOIHUE BenecTB. [lonsTre o MmeTogax
nmo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObI pa3/iesieHus CMECeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuaeckast popMyina. BameHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH MTOCTOSITHCTBA
coctaBa BemiecTB. OTHocHTeNnbHas aToMHas Macca. OTHOCUTENTbHAs MOJEKYJISIpHAs Macca.
MaccoBas 1071 XMMHYECKOT0O 3JIEMEHTA B COSIUHCHHH.

KonuuectBo BeniectBa. Monb. MonspHas macca. B3auMocBs3b KOIM4eCTBa, MacChl U yncia
CTPYKTYPHBIX €IUHUII BemecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHHM.

Du3nyecKue M XUMHUYECKHE SBJICHUS. XUMHUUYECKas peakuus W €€ NpU3HAKH. 3aKOH
COXPaHEHMSI MACChl BEIIECTB. XUMHUYeCKue ypaBHeHHs. Kiaccupukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3I0KESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKON TOCYO0M, MpaBWIaMH pabOThl B JTAOOpAaTOpPHH M MpUEMaMHU
oOpaieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, H3YUYCHHE W ONHUCaHWE (PU3NYECKUX CBOHCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHHE (PM3HUECKUX (TIJIaBICHUE BOCKA, TASTHUE JIbIA,
pacTupaHue caxapa B CTyIKe, KUTIEHWE W KOHJICHCAIIUs BOJIbI) M XUMHUYECKUX (TOPEHUE CBEYH,



MIPOKATMBAaHNE MEIHOM MPOBOJIOKH, B3aUMOJICCTBUE MeJla C KUCIIOTOW) IBJICHUH, HAOII0ICHHE 1
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PEeaKIUi (pa3ioKeHHe caxapa, B3auMOJICHCTBIE
CEepPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3aUMOJICHCTBHUE kKese3a ¢ pactBopoM conu Meau (1), uzydeHue crmocoOoB pasieneHus CMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIAPUBAHUE, JUCTWIULLMS, Xpomarorpadus,
MPOBEJICHUE OYUCTKH TMOBAPEHHOW COJM, HAONIOJACHHE W ONMUCAHHE PE3YJIbTATOB MPOBEICHHS
ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTep)KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€eMEHT U IMPOCTOE BEIIECTBO.
Haxoxaenne kucinopona B mpupoje, Gu3nuecKue U XUMHUECKHUE CBOWCTBA (pPEaKIUd TOPCHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUS KUCIOpPoJa B JabopaTopuul U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alIoTporHas MOAU(PHUKAIUS
KHMCIJIOPOJA.

TermnoBoil 3¢p(eKkT XUMHUECKOW peakluu, TEPMOXMMHYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anmeMeHT 1 ipocToe BemecTBo. HaxoxaeHrne Bogopoa B mpupoie, pusudeckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI onyyeHus1. KucioTer u conu.

Monsipablii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cporcrBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceuieHusle u
HEHACBIIICHHBIE PacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPUPOJE U B KUZHU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHUE MNPUPOIHBIX BoA. OXpaHa UM OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust nHeopranmyeckux coenuHeHuid. Oxcuapl. Kriaccudukarus OKCHIOB:
coJieoOpasyrorie (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCUJI0B. DU3nyecKre U XUMUYECKHUE CBOMCTBa OKCUAOB. [lomyueHnne okcuioB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
HomeHnkmarypa ocHoBanmil. ®Pu3nuecKkue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnoter. Knaccuduxanus kucinor. Homenknarypa kucinoT. Ousndeckre U XUMHUECKHE
cBoiicTBa kucnoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyduenue Kucmior.

Comu. Homenknatypa cosieii. @u3nUeCKUe M XMMHUYECKHE CBOMCTBa coied. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEe/IeNIeHNEe COACp)KaHUs KHUCIOpPOaa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacmo3HaBaHWE W W3y4YEHHWE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMPEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOKHO MCITOJI30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMaTEpHUAJIOB), MCCIEAOBaHNE OOpPAa3I[0B HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HAOJII0JIEHUE HM3MEHEHUS OKpacCKM MHAMKATOPOB B pAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydEeHHUE
B3aumoyeiicTBus okcuaa Meau (1) c pactBopoM cepHOI KMCIIOTBI, KUCIOT ¢ METaNIaMu, peakLuii
HEWUTpalHu3aluu, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJTHOTO METAJlIa IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKasA CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBblie MOMBITKH KJIACCH(PUKALIMN XUMHUECKUX AJIEMEHTOB. [IoHATHE O TpynIax cXOIHBIX
AJIEMEHTOB (IIEJIOUHBIE U 1IE€JI0YHO3EMEIbHBIE METAILIIbL, TaJI0OI€Hbl, UHEPTHBIE [a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuit 3akoH. Ilepumoanueckas cucrema xumuyeckux »siemeHtoB J[. .
MenneneeBa. Koporkomepuoanas W JUmMHHONEpHOAHAas ¢opmbl [leprogmueckold CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M3oTonbl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHTOB llepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA 10 €ro NOJIOKEHUIO B llepronnueckoin
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOJIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . Menaenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHAsT) CBS3b.
ONEKTPOOTPULIATEIBHOCT XUMHUYECKHX AJIeMEeHTOB. VloHHas! CBSI3b.

Crenenp oxucieHus. OKHUCINUTENBHO --BOCCTAaHOBUTEIbHBIE peakuuu. I[Ipomeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHHe 00pa3lloB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE T'MJIPOKCHA
LIMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX ITPUMEPHI
OKHCIUTEIBHO ~-BOCCTAHOBUTEIbHBIX PEAKLUH (TOPEHUE, PEaKIIMH Pa3JI0KEHHs, COSTMHEHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3€H MPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIECTBISETCS
yepes3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHATHH, SIBISIOLINXCS
CUCTEMHBIMU I OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAy4YHOI'O LIUKIIA.

OO111e ecTeCTBEHHO--HaY4HbIE OHATH: HAYYHBIN (DaKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAIIU3,
CUHTE3, KJacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHNUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusuka: Marepus, aroM, DOIEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIeCTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKHUe BEIUYHMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruzapochepa, MUHEpalbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.



9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMuU4YecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kalldsd, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [leprondeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukaus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
Y4YacCTBYIOUIMX B PEaKI[1H BELECTB, 10 TEMJI0BOMY 3P (DEKTY, 10 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- |
SHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTue o cxopoctu xumuueckoi peakuuu. IlonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o xumuyeckoM paBHoBecUU. DAKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON
peakLyu U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MexaHW3M IMCCOLHAINY BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuuu moHHoro o6meHa. YcioBHsl MPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHUi 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTalloB (rpagura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
WCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUAIUU
KHCJIOT, IIeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEICHUE OBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peaklUuii MOHHOro obOMeHa (oOpa3oBaHHE oOcajka,
BBIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKlIUil (TOpeHHEe, peakluu pPas3IoKeHMs, COSIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINbIO KAaueCTBEHHBIX peakUWid Ha MOHbI, pelIeHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6miass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucineHus. CTpoeHune M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaulaMH, HEMETaJulaMu,
menouamu).  XuopoBopopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,



npuMeHeHue. [lelicTBre Xjaopa 1 XJ0pOBOJOPO/Ia Ha OpraHu3M YeoBeka. BaxkHenime Xaopuasl
U MX HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (PU3NYECKUE CBOWCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHe U XUMHUYECKHE CBOICTBA
(oO1mKe Kak MmpeacTaBuTeNs Kjlacca KUCIOT U crierududeckue). XuMHYECKHe Peakiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTyYeHus CepHOM KUCIOThI. [IpriMeHeHne cepHoi KUCIIOTHI.
Conn cepHOM KHCIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSIMU CEPbI
(KUCIIOTHBIE JOXK/U, 3aTPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILECHUS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOIICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHHMsI, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHasl peaklMsi Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ IMOJIy4YEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckne). Mcnonap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XUMHUECKOE 3arps3HEHHE OKPYXKAIOIIeH cpebl COSIMHEHHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢usznuyeckne M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lcmonws3zoBanue QocharoB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoje, Gu3ndeckue U XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.
Oxkcunsl yraepoaa, ux (GU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
colu, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAaK O COEIUHEHHSX yriepoja
(MetaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POIIb
B OBITY U TIPOMBINUICHHOCTH. [loHSATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpeacraBneHuss o0 okcune kpemuaus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:



U3y4eHHe 00pa3l0oB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M UX COCJUHEHUH (BO3MOMKHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu cepbl M €€ COEJUHEHUSAMHU (BO3MOXKHO HCIOJIb30BAHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYrJMMBaHUS — caxapa IOx  JeicCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOH CepHOM
KHCJIOTBI, MPOBEJICHHE KAaYECTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaOIOJEHHE NpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOKHO MCIIOJIb30BAaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEeHMIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (hoc(aT-uoH U U3ydeHUE MPU3HAKOB UX MIPOTEKaHMUS,
B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHONW a30THOM KUCIOTHI ¢ ME/IbI0 (BO3MOYKHO MCIOJb30BaHUE
BUJICOMATEpPHUAIIOB), H3Y4YEHHME MOJENeHd KPUCTAJUIMUECKUX pELETOK anMmasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTUBOra3a, MojyyeHue, coonpanue, paclo3HaBaHue U U3y4eHHe CBOICTB
YIJIEKUCIIOTO Ta3a, HPOBEIEHUE KaueCTBEHHBIX pEakUui Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3Y4YEHHE I[IPU3HAKOB MX I[POTEKaHWs, O3HAKOMJIEHWE C TPOAYKIUEH CHIMKATHOU
IIPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeil1lne HeMeTaulbl U UX
COCIUHEHUS.

MeTaynbl M X COeIMHECHHUS

OO0111ast XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B Ilepmoanueckoit cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenne MmetannoB. Metamnueckas CBA3b M METAUIMYECKAs KPUCTAJUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUHM psifi HanpshkeHUM MerauioB. dusnyeckue M XUMHUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoOs! moyydeHus MetaioB. [IoHsATHE O KOPPO3KUH METAJIJIOB, OCHOBHBIE
CrocoObl 3alIUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPATIOMHUHHM, OpoH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [IpumeHnenune
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUI U KaJIbLUil: Tos1okeHue B [lepuoandeckoii cucreme
xuMmudeckux snemeHtoB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
du3nueckrie 1 XUMHYECKHE CBOMCTBA MarHuWs W KanbIus. BakHeWinme coeqUHEHUS KaJabIHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckue U XMMUYECKHE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Keneso: monoxenue B Ilepmonmueckoil cucreme xumuueckux daemeHtoB I U.
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUE B npupoje. dusndeckre U XMMUYECKHE CBOMCTBA
xene3za. Okcuppl, ruapokeunasl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C 00pa3IlaMy METAJUIOB H CILIABOB, UX (PU3NUECKUMU CBOMCTBAMH, U3YUECHUE
PE3yNBTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCITOJIb30BAHNE BUICOMATEPHAIIOB), 0COOCHHOCTEH



B3aMMOJICHCTBHUSL OKCHJA KajblUsi M HATpUs C BOJOM (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
KaYeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblUs, aIFOMUHUS, LHUHKA, *kene3a (I1) u sxenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
KU M KaJIbLus (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AIFOMUHUS U THIPOKCHJIA LIMHKA, PEIIEHUE 3KCIEPUMEHTAJIbHBIX 33/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMHs 4 OKpYsKaIas cpeaa

BewectBa u MaTepuanbl B IOBCEJHEBHOM >KM3HM 4YeoBeKa. be3onacHoe HCI0Ib30BaHNE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momMomp NpuU XUMHUYECKUX OXOraxX |
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMash KOHIEHTpalus
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3KOJ0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepralioB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUAJIbI).

Mescnpeomemmnuie ceazu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 9 Kiacce OCYIIECTBIISETCS
yepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U MOHATHM, SBJISTFOIITUXCS
CHUCTEMHBIMU I OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas peIIETKa, CIIIaBbl, PU3NUECKUE BETUUNHBI, €TUHULIBI
M3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0J/ie O0YUYeHHsI XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATETHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMA W  JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMHU TOBEACHUS U
CHOCOOCTBYIOT MpoIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3AIINN 00yYarOIUXCS.

JIM4HOCTHBIE pPE3yJbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON NO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi M pacIIMpEHHE OMbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIUTAHUA:

LEHHOCTHOTO OTHOIIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKH B J>KM3HHM COBPEMEHHOro OOILEeCTBa,



CIIOCOOHOCTH BIJIAJIETh TOCTOBEPHON MHGpOpMaIuell 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS

MPEJICTABICHUS. O COIMAIBbHBIX HOpPMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHUKATHBHOU KOMIIETCHTHOCTH B 00I1IeCTBEHHO MIOJIE3HOH,
y4eOHO-HUCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPHU BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3[aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOLIECCEe ITON y4eOHOW AEATEIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOM  PEaKIvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY ISt
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUPA, IIPEJICTABICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOTHON CPENOi, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MO3HABATCIIGHBIC MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN 10 XHMHH,
HEoOXOoauMbIe 11 OOBSCHEHUS HaONI0IaeMBbIX MPOLIECCOB U SIBICHUN, MO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HATPABJICHHOCTH U YPOBHS OOYUYCHHUS B TaTbHEHUIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUITHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ajikorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTHU COOIIOACHUS IpaBUII
0€30MMacCHOCTH NP OOPAMECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3lIuYHOTO POJia, YBAXKEHHUE K
TPYIY U pe3yiIbTaTaM TPYIOBOH JEITEILHOCTH, B TOM YHCIIC Ha OCHOBE IIPUMEHEHUS MTPEIMETHBIX
3HaHMW TI0 XWUMHH, OCO3HAHHBIH BBIOOP WHAMBUAYAIBHOH TPACKTOPUH IPOJIOJIKEHUS
o0pa3oBaHus C Y4ETOM JTHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHemHoN mnpohecCHOHATBbHOW MeATeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATBHOMN CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

DKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MUECKOMY W TICHXHYECKOMY 3I0POBBIO,
OCO3HAHHWE IIEHHOCTU COOJIIOIEHHUS TIPABHIJI O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECCTBAMH,
a TaKKe B CUTYaIUAX, YIPOKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOTyYaeMble IPU U3YICHUH XUMHUH, IJIsl pEIICHUS 3a]1a4,
CBSI3AHHBIX C OKPYXKAIOIIEW NPUPOJHOW CpPeaoid, JJIsi MOBBIIIEHUS YPOBHS SKOJOTMYECKOM



KYJBTYpPbI, OCO3HaHUA INIOOATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelleHUs
MOCPEICTBOM METO/I0OB XMMUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUS PYKOBOACTBOBAThHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocrtaBe MerampenMeTHBIX pPE3Yy/IbTAaTOB BBIIENAIOT 3HAUYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPbIe UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpPMUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPHIE OOECIEeYHBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSATENIFHOMY INIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHO! AEATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

Ba3oBble joruueckue AeiicTBUs:

YMEHHUSI HCIOJNB30BAaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHM 3HAHUWM:
PacKpbIBaTh CMBICT XUMHUYECKUX MMOHATHN (BBIIEIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATD
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMM), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSCHEHHS OTJIENbHBIX
(bakTOB U SBJIEHUHN, BBIOUPATh OCHOBaHMS M KPUTEPUHU JUTSI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIHi, YCTaHaBIMBATh MPUYUHHO-CICJCTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3yUYEHHsI, CTPOHUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHUBHBIC, NEIYKTHBHBIC, 1O AHAJIOTHH),
JieNIaTh BBIBOJIbI U 3aKJIFOUEHMS;

yMEHUE NPUMEHATh B MpoLecce MO3HAHUS MOHATHS (IPEeIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEITH, HWCIOJb3yeMble B XHMHH, MPE0OpPa3OBBIBATH IIHPOKO
pUMEHSeMbIe B XUMHUH MOJIEIbHBIC MPEICTABICHHUS — XUMUYECKUI 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHOo-
NO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJENBHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKUA HM3YYaeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMHYECKHX DPEaKIWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBS3U H
IPOTUBOPEYHS B H3Y4aEMBbIX MPOLIECCAX U SABICHUSX.

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KadeCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHMIO, OPTaHM3ALMU M TPOBEACHHUIO YYEHUYECKHUX
HKCTIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJ0M MPOIECcca, CAMOCTOATENFHO IPOTHO3UPOBATH €T0
pe3yibTatr, (GOopMYIHpPOBaTH OOOOIICHHS W BHIBOABI MO pE3yJabTaTaM HpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIIHIO Pa3JIMIHBIX BUOB
1 GOpM MIPECTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAS IUTEpaTypa
XUMHUYECKOT0 CO/IepKaHusl, CIIpaBOYHbIE TOcoOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPUMEHSTh pa3INYHbIe METO/IBI U 3aIPOCHI TIPU TTOUCKE U 0TOOpe WHpOpMAINU U
COOTBETCTBYIOIMUX JAHHBIX, HEOOXOAUMBIX AJISl BBIIIOJHEHHs yUEOHBIX U MO3HABATEIbHBIX 3aJa4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPO aKTHUBHOTO MCIOIb30BAHUS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpenCTaBICHUS



uH(pOpMallMd U WUTIOCTPUPOBATH peIlaeMble 3a/adydl HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOJIb30BaTh M AHAJIU3UPOBATH B Ipoliecce yuyeOHOH M HCCIenoBaTeIbCKON
JEeSTEIIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBa U TPAHCIIOPTa
HA COCTOSIHME OKPYXarole MpUpOAHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

YMEHMsI 3aJaBaThb BOIPOCHl (B XoJe Auasora M (WIKM) IUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MpeJIOKEHHON 3a1auH;

YMEHMSI IPEACTABIIATh NOJyUYEHHBIE PE3YJIbTAThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALMI0 pEe3yJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1adopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM NO3HABATEJILHOM U
HCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELIEHUH BO3HHUKAIOUIMX IpoOJieM Ha OCHOBE yuéra
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeiesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONMPENENSITh LU ACSITeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOosiee 2P HeKTUBHBIE CTTOCOOBI PEIICHHS YIeOHBIX 1 MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIILHO
COCTaBJIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€UCTBUI MTPY BHITIOJIHEHUH 33 JaHHUI
C y4€TOM NOJy4YeHHsS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKLHUSX,
OLICHMBATh COOTBETCTBUE MOIYYEHHOIO PE3ysIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE MUCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMuCcs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHoW oOnactu «XHUMHS», BUIBl JAEATEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenust B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb chOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKYIa, XUMUYECKUH

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBasi A0J1s XMMUUYECKOTO dJIEMEHTA
B COCIUHEHHWH, MOJSIpHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, KilacCupuKaius
peaxiuii: peakiuu COeIMHEHUs, PEaKuU Pa3IoKeHHs], peaKIIMK 3aMeIIeHUs, peakluu
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMU, TEIIIOBOM 3 (PEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aToOMHas OpOWTanb, PagHyC aroMa, XUMHYECKas CBsI3b,
NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHLEHTPALIKs) B PaCTBOPE;



® JJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATUM W MPUMEHSATH 3TU
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

® CIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUsT (OpMYNl BELIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

® OmNpeleNisITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona JI. . MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHAa ABOTapo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMUYECKUX BJIEMEHTOB: Pa3juyarh MOHATHS «rJaBHas moAarpymnmna (A-rpymma)» u
«mmoboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TIEPUOMABI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e IaccH(UIUPOBATh XUMUYECKHE JJICMCHTHI, HCOPTAHUYECKUE BEIIECTBA, XUMUYCCKHEC
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® [IPOrHO3UMPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHHS XUMHYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (hopMyJie COEUHEHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pPEeaKIuu;

® TIPUMEHSTH OCHOBHBIE OMEpPAlUU MBICTUTEIBLHON NESITEIIbHOCTH — aHAM3 U CHUHTE3,
cpaBHeHHE, 0000IICHNE, CHCTEMAaTH3aIlNI0, KIACCU(UKAIINIO, BBIABICHUE MPHUYUHHO-
-CJIEJICTBEHHBIX CBSA3€H — JJII M3Y4YEHHs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIUM,
€CTECTBEHHO-HAyYHBIE METOIbI TIO3HAHMSI — HAOMIOICHHE, U3MEPEHHE, MOJICIMPOBAHUE,
JKCIIEPUMEHT (peabHbIA U MBICJICHHBIN);

e cCleloBaTh MpaBUjaM IMOJIb30BAHUS XMMHUYECKOW TOCYAoH ©  J1ab0paTOpHBIM
o0opy/sOoBaHUEM, a TaKXke IpaBWiiaM OOpAalleHUs] C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIUSMU TIO BBITMIOJTHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCIIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, peHOIPTaIenH, METHIIOPAHK U JPyTHE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIC pe3yibTaThl HA 0A30BOM ypPOBHE JIOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATUH: XUMHYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BEILECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTb, CTEIEHb OKHUCIICHUS, XUMUYECKass pPEaKlus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiyu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JAUCCOLMAlMs, PpeaklUU HOHHOIo OOMeEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas peliérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpelenbHO JOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M IPUMEHATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJICHHMS (OpMya BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAAJIECKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJlaccy coellMHeHWH 1o (opmynam, BHJ XMMUYECKOH CBsI3M (KOBaJEeHTHas, MOHHai,
METaJUIN4YecKas) B HEOPraHMYECKUX COCJUHEHUAX, 3apsi] HOHA IO XUMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh U XapakTepu3oBaTh Ta0iauuHyo Gopmy Ileproauueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ziMuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive NEpPUOABI,
COOTHOCUTbH 0003HAUEHUS], KOTOPBbIE UMEIOTCS B IEPUOINYECKON Ta0IHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl Aapa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH
o0miye 3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB 3JEMEHTOB M UX COECJUHEHUH B
npejienax MaJlbIX MEPHOJIOB U TJIABHBIX MOJATPYMI ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE IPUMEPaMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIU;

COCTaBJIITh YPABHEHHUS HJICKTPOJUTHYECKON TUCCOLUAIIMU KHUCIIOT, IEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS pEakIil HOHHOTO 0OMeHa, YpaBHEHMS PEaKLUi,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAYy BelleCTBaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCca 3THX PeakLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHNs XMMUYECKUX MPEBPAILECHUN B PAa3JINYHbIX YCIOBUSAX;



BBIUHCIISTH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (opMyie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyIol U J1ab0paTOpHBIM
o0opyIOBaHMEM, a TaK)Ke IMpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU TIO BBITIOJTHEHHIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYICHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YyUYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllu3 U CHUHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHHE NPUYMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XHUMHUYECKUX PEAKIIMii, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJIOICHHUE, U3MEPEHUE, MOIETTUPOBAHUE, YKCIIEPUMEHT
(peasIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
No HaumenoBanue KoauyecTBo yacoB Conep:xanue 00yueHust OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIeKTPOHHbIE
n/ pa3ieioB U TeM Bcero  Kourpo NpakTHuec odyqaromuxcs (uudposrie)
1| NPOrpaMmbI JILHBIE KHe padoTh o0pa3oBare/ibHbIE
padoThI pecypcbi
Paznea 1. IlepBoHayanbHble XUMUYECKUE TIOHATHUS
1.1  Xumuns — BaxHad 5 0 2 IIpenmer xumun. Porrs xumun | PackpbIBaTh CMBICH U3y4aeMBbIX bubnuoreka [IOK

o0nactb
€CTECTBO3HAHUSA U
MPaKTUYECKOUN
JESITeIbHOCTH
YenoBeKa

B JKU3HM YejloBeKa. XUMUs B
cucreMe Hayk. Tena u
BelecTBa. Pusuueckue
CBOICTBA BEIIECTB.
ArperaTHOe COCTOSTHHE
BemiectB. [loHsTHE 0 MeTOHAX
MMO3HAHUS B XUMHH. UHCThIC
BemiecTBa i cMecH. CriocoOsr
paszeneHus cMecel.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOM
HOCYZAOH, C IpaBUIaAMU
paboTs! B 1a00paTOpUN U
nprueMaMu oOpaIeHus ¢
1a00paTOPHBIM
000pyI0BaHUEM.
®dusnyeckue CBONCTBA
00pa3IoB HEOPTaHUIECKUX
BEIIIECTB — METAJIIOB U
HEMETAJLIOB.

CriocoOwI pa3fienieHust cmecei
(¢pumpTpOBaHUE,
BBITIApUBAHUE, TACTUILISIIHS,
xpomarorpadus).
Jlabopamopuvie onvimol:
Wzydenue u onucanue
(hu3NIeCKUX CBOWCTB

MOHSATUM.

PackpsIBaTh poib XMMHUU B
IIPUPOJIE U )KU3HU YEJIOBEKa, €€
CBA3b C IPYTMMHU HayKaMH.
PazmiuaTh 4KcThIE BelecTBa U
CMECH; OTHOPOJHBIE U
HEOJHOPOAHBIE CMECH.
Paznmnyats ¢pusnueckue u
XUMHUYECKHE SBICHHS.
CrenoBatb anropurMam
UCTIONIb30BaHMS
9KCHEPUMEHTAIBHBIX METOJIOB —
HaOJIIOICHUS U IKCTIEPHUMEHTA.
HaGumonarh 1 onuceiBaTh
00BEKTHI P MIPOBEIACHUU
JIEMOHCTpaIUi 1 JJabOpaTOpHBIX
OTIBITOB 110 U3YYCHHUIO
(U3UYECKNX CBOMCTB BELIECTB,
CIOCO0O0B pa3ieNieHus cMecel
BEILIECTB.

[IpoBoaNTH XUMHUECKUI

3KCHepHMeHT HpI/I pa3zleneHm/I
cMecelt (Ha mpuMepe OYUCTKH
MTOBapEHHOM CONM) B X0

MPaKTUIeCKOi paboTer Ne 2.
CrieioBaTh npaBUiIaM
MOJIB30BAHHUSI XUMHYECKOM
NOCYIOH U Ta00PaTOPHBIM
000pyIOBaHUEM, A TAKIKE

https://m.edsoo.ru/7f418
37c



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

00pa3oB HEOPTAaHUIECKUX
BEILECTB.

Wzyuenune cnocoboB
pazneneHus cmeceit (¢
TIOMOIIBI0 MarHnuTa).
Ilpaxkmuueckue pabomei:

Ne 1. IIpaBuna paboTeI B
n1abopaTopuu U MPUEMBI
oOparmieHus ¢ 1abopaToOpHBIM
000pyIOBaHUEM.

Ne 2. Paznienenue cmeceit (Ha
IIPUMEPE OUUCTKHU IIOBAPECHHOU
COJIN)

npaBHJIaM OOpaleHus ¢
XMMUYECKHMU BEIIECTBAMU B
COOTBETCTBUM C UHCTPYKLUEH
IIPU BBINOJIHEHUU PAaKTUUECKOM
pabotsr Ne 1.

BeicTpanBath pa3BEpHYThIE
MIICbMEHHBIE U YCTHBIE OTBETHI C
0TI0pOif Ha HH(OPMALIHIO U3
yueOHHKA U CIIPAaBOYHBIX
MaTepuaoB, TPaMOTHO
HCTIONIb30BATh N3yUCHHBIN
HNOHATUMHBIN anmnapar Kypca
XUMHUH

1.2

BemectBa u
XAMHYECKUE
peaxmn

15

ATOMBI U MOJIEKYJIBI.
XHUMHYECKHE DJIEMEHTBHI.
CHMBOJIBI XMMHYECKHUX
31eMeHTOoB. [IpocTsie n
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHUE.
Xummdeckas: popmya.
BaneHTHOCTE aTOMOB
XAMHUYECKUX DJIEMEHTOB.
3aKoH ITOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTEIbHAS
aTOMHasi Macca.
OtHocuTEIbHAS
MOJIEKYJISIpHas Macca.
MaccoBast 10719 XMMHYECKOT0
3JIEMEHTA B COCTMHCHUH
KomnuecTBo BemecTBa. Mok,
MonsipHas Macca.
BzaumMocBs3p kolmuecTBa,
MacChl M 9Hclia CTPYKTYPHBIX
eIMHUI] BelecTBa. PacuéTel 1Mo
(dhopmyaM XUMHYECKUX
COCTUHCHUH.

Du3nyecKre U XUMHUYECKUE
SIBIIEHUS. XUMHUYECKas
peakuus u e€ npu3Haku. 3aKOH

PaccraBnsate k03¢ GHULIUCHTH B
YPaBHEHMAX XUMHUYECKHX
peakiuii.

HaGmonats 1 onuceIBaTh
00BEKTHI TP POBEACHUH
JIEMOHCTpanuii 1 JabopaTOpHBIX
OIIBITOB.

ITpoBOIUTH BEIUUCIIEHMSI IO
dhopMylaM XUMHYECKUX
COEIMHEHUH U ypaBHEHUSAM
XUMUYECKUX PEaKIUil.
IIpuMeHsITh €CTECTBEHHO-
HayYHbIE METObI ITIO3HAHUA (B
TOM 4YHCJIe HAOII0IeHHUE,
MOJIEINPOBaHKE, SKCIIEPUMEHT U
OCHOBHBIE OIepaluu
MBICIUTENBHON AEATENBHOCTH
(cpaBHeHHe, KIaccuUKanus)
BeicTpauBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii HAa HHPOPMAITHIO U3
y9e0HHKA U CIIPABOYHBIX
MaTepHajoB, TPAMOTHO
HCIO0JIb30BaTh U3Y4YEHHBII
HNOHSTUMHBIN anmnapar Kypca
XAMUHU

Bubnmoreka IIOK
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COXpaHEHHUSI MaCChI BEIIECTB.
XUMHUCCKUE YPaBHCHHUS.
Knaccudukaius XuMHUIecKux
peaxiwii (CoeTMHCHHUS,
pasnoKeHus1, 3aMeIIeHuUs,
oOMeHa).

Xumuuecxkuii 3kcnepumenm:
Llemoncmpayuu:
®uznyeckue cBONCTBa
00pa3IoB HEOPTAHNIECKAX
BEIIECTB — METAJIOB U
HEMETaJlJIOB.

OO0pa3sibl BelIeCTB
KOJIMYECTBOM | MOJIb.
®dusnueckue ABJICHUS
(nnaBneHue BOCKa, TassHUE
JIb/1a, paCTUpaHUE caxapa B
CTYIIKE, KHIICHUE U
KOH/ICHCAIIHS BOJIBI).
XUMHIYECKUE SBICHUS
(ropenwme cBeuw,
MPOKaJTMBaHUE MEIHOM
IIPOBOJIOKHU, B3aUMOJECHCTBYE
COJIbI MJIU M€JIa C COJISIHOM
KHUCIIOTOM).

Habnronenne npu3HakoB
POTEKAHUS

XUMUYECKUX PeaKLMil
(pasnoxeHue caxapa,
B3aUMO/JICHCTBUE CEPHON
KHCJIOTHI C XJIOPUAOM Oapus,
MOJIyY€HHE U Pa3IOKEHUE
ruapoxcuaa meau (II) mpu
HATPEBAHWU, B3aHMO/ICHCTBHE
JKeJe3a ¢ paCTBOPOM COJIH
mean (II).

OmnBITHI, WIUTIOCTPUPYIOIINE
3aKOH COXpaHEHUS MacChI.
Jlabopamopnvie onvimol:
Co3manue Mozenel MOJIEeKyI
(IIapocTepIKHEBBIX).




Omnucanue Gu3nUECcKux
CBOWCTB 00pa3IoB
HEOPraHUYECKHUX BEIIECTB —
METaJIOB 1 HEMETAJLIOB.
Habmonenue ¢pusmuecknx
(TutaBNIeHUE BOCKA, TasTHUC
JIB/1a) B XUMHAYECKHUX (TOpEeHUE
CBEYH, MPOKAJIMBAHNUE METHOM
TIPOBOJIOKH) SIBIICHUIH.
Haomronenue n onncanne
MIPU3HAKOB IPOTEKAHMUI
XUMHUUYECKUX PEaKLMH pa3HbIX
THUIIOB.

Buruucnenusa:

OTHOCHUTEJILHOMI
MOJIEKYJISIPHOM MaccChl
BELIECTB, MOJIIPHOM MaccChl,
MAacCHI BEIIECTB, MacChl U
KOJIMYECTBA BEIECTBA;
MacCOBOMH JOTH XUMUIECKOTO
aJIeMeHTa 1o (hopMyIie
COCIIMHEHMS; TOYPaBHEHUSIM
XUMHUYECKUX PEaKIMii:
KOJIMYECTBA, MacChl BELIECTBA
IO U3BECTHOMY KOJIMYECTBY,
Macce peareHToB Win
NPOJYKTOB pEaKkiuu

HWroro o pazaeny

Pa3nen 2. BaxkHeiimue npe

20

ACTABUTE/IN HCOPTAaHUYECCKUX BEIIECTB

21

Bozayx. Kucnopon.
[MonsTre 06
OKCHAAX

6

0

0

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopos — anemeHT
1 TIPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B
npupojie, Gpu3ndecKue u
XMMHUYECKHE CBOMCTBA
(peaxuuu ropenns). OKCHUBIL.
IIpumenenue kuciopoaa.
Crroco0bI osTy4eHus

Hcnonp3oBaTh XUMHUYECKYIO
CHUMBOJIUKY JJIA COCTaBJICHUA

(hopmy11 BemecTB, MOJIEKYIISIPHBIX
YPaBHEHUH XUMUYECKUX PEAKIIUN

C yJacTHeM KHCIIOpPOAa.
XapakTepu3oBath (ONUCHIBATE)
COCTaB BO3/1yXa, (puznueckue u
XMMHUUYECKHE CBOICTBA
KHCJIOPO/Ia, CIIOCOOBI €ro

bubnnoreka IJOK
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KHCJIOPO/a B JIA00OPATOPUH U
TIPOMBIIIJIEHHOCTH.
Kpyrosopot kucnoposaa B
npupoje. O30H — alIoTponHas
MOoUGUKAIHS KHCIOPOA.
TemnoBoit a3 ekt
XUMHUYECKON peakLnH,
TEPMOXUMHYECKUE YPAaBHEHHUS,
9K30- U SHIOTEPMUIECKUE
peaxuuu. TOIIIMBO: Yroib U
MeTaH. 3arps3HeHHEe BO3/IyXa,
yCHJIEHHE TTAPHUKOBOTO
a¢dexTa, paspylicHue
030HOBOTO CIIOSI.
Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu:
KauectBennoe onpesenenue
COJZIepKaHUS KUCTIOPOa B
BO3IyX€

[omyuenne, cobupanue,
pacrmo3HaBaHHE U H3YYCHUE
CBOWCTB KHCIIOpPOJIA.
HaGmronenne B3anMoaeicTBus
BEIIECTB C KHCIOPOJIOM U
YCJ10BUSA BO3SHUKHOBCHUSA U
MpeKpaIeHus] TOPEHUs
(moxapa).

JlabopaTopHBIil OMBIT:
O3zHakoMIIeHHE C 00pa3aMu
OKCHJIOB U ONMCaHUE UX
CBOWCTB.

[pakTrdeckas padora:

Ne 3. TTomryyenue u cobnpanue
KHUCJIOPO/a, U3YUYEHUE ero
CBOWCTB.

Brraucnenws:

MOJIEKYJISIPHOM MaccChl
KHCIIOpO/Ia U 030HA Ha
OCHOBAHUHU aTOMHOM MacChI
XUMHUYECKOTO JIEMEHTA;

MOJYYESHHUS, IPUMEHEHHE U
3HAUCHHE B MPUPOJIE U KU3HU
YeJoBeKa.

CpaBHUBATh PEAKLIUH TOPEHHS U
MEJUICHHOTO OKHCIICHHSI.
OOBACHATH CYITHOCTD
HKOJIOTHYECKUX TPoOIeM,
CBSI3aHHBIX C 3arpsA3HEHUEM
BO3yXa.

CrnenoBath paBuIaM
Oe3omacHoi paboTHI B
nabopaTopuu Ipu
HCIOJIb30BaHUU XUMUYECKOM
MOCYZBI ¥ 000pyJOBaHMS, a
TaKXe MpaBUiIaM OOpalieHus ¢
roproymMMH BEUICCTBaMU.
HHaHI/IpOBaTb " OCYHICCTBJIATH Ha
MPaKTHKE XUMHIECKUE
9KCTIEPUMEHTBHI peaKknuit

MIPOBOIUTH HAOIFOICHUS, ICTIaTh
BEIBOJIBI TI0 pe3yIbTaTaM
IKCIIEPUMEHTA TIPH MIPOBEICHUHU
1a60PATOPHBIX OTBITOB U
MPAaKTUYECKOil pabOoTHI.
Brruncnsate KoauyecTBo
BelecTBa, 00bEM ras3a 1o
dhopmynam.

VY4acTBOBaTh B COBMECTHOI
pabote B TpymIe.

BricTpanBath pa3BEpHYTEHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTI0POi Ha HH(POPMAIIHIO U3
y4eOHHKA U CIIPABOYHBIX
MaTepHajoB, TPAMOTHO
HCIO0JIb30BaTh U3Y4YEHHBIN
HNOHSATUMHBIN anmnapar Kypca
XUMUHU




2.2

Bopnopon.Ilonsarue
0 KHCJIOTax U
COJIsIX

KOJIMYCCTBA, MaCChl B€CIICCTBa
0 YpaBHCHUSAM XUMUYCCKUX

Bonopoa — anemeHT u npoctoe
BelecTBo. HaxoxaeHue
BOJIOpOJIa B IPUPO/IE,
(usnvecKue U XUMUICCKHE
CBOICTBa, MPUMEHEHUE,
CIIOCOOBI TIOJTyYEHUSI.
Kucnots! u conn.
MomnsipHBIN 00BEM Ta30B.
PacuéTel 10 XMMHUYECKUM
YpaBHCHHSM.

XUMUYECKUH SKCTIEPUMEHT:
JemoHcTpauuu:
[omyyenwne, cobupanue u

pacrno3HaBaHHe BOJOPOJIa.
BzaumoneiictBue Bonopojia ¢
oxcugoM menu (II).
JlabopaTopHBIil OMBIT:
BzaunmonelicTBre KUCIIOT ¢
MeTaJUIaMHU.

[IpakTrdeckas padora:

Ne 4. Tlomyuenne u cobupanue
BOJIOPO/Ia, H3YYCHHUE €r0
CBOWCTB.

Brruncnenus:

00bEMa, KOJIMYECTBA BEISCTBA
ra3a o ero u3BeCTHOMY
KOJIMYECTBY BEIECTBA WU
00BEMY;

00BEMOB ra30B 10 YPaBHEHHIO
peakuuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIICHUIH

ra3oB

PackprIBaTh CMBICIT H3y4aeMBbIX
MOHATUH U IPUMEHSTh 3TH
MOHSATHUS TIPH ONTUCAaHUN
CBOMCTB BEIIECTB U UX
IIPEBPALLEHUM.
XapakTepu30BaTh (ONHCHIBATE)
(hu3nUecKre U XUMHIECKHE
CBOMCTBa BOAOPO/a, CIIOCOOBI
€ro MOoJTy4YCHHUs, IPUMECHEHHE.
Cobupats npudop s
MOJIy4EeHHUS BOJOPOA.
Hcnonp30BaTh XUMUUECKYIO
CHMBOJIUKY

JUTS COCTaBJICHUS (hopmMyt
BEIIECTB, MOJIEKYISPHBIX
YpaBHEHHH XUMHYECKUX
PEeaKIuii C yuacTHEM BOJOPO/IA.
Bbrumcenars MoJsIpHYIo Maccy
BEIIIECTB; KOJMIECTBO
BelecTBa, 00bEM rasa, Maccy
BEIIIECTBA,

IIpoBoauTh pacuérsl 1o
YPaBHCHUAM XUMHUYCCKUX
peakuuii: Konu4yecTBa, 00bEMa,
MAacCHI BEIIECTBa 10
N3BECTHOMY KOJIMYECTRBY,
00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKIHH.
CrenoBatb npaBuiIaM
Oe3omnacHoit paboThI B
nmabopaTopuu Ipu
HCIIOJIL30BAHUU XUMHUYECKOM
MOCY/Ibl U 000pYIOBaHUS, &

Bbubanoreka [JOK
https://m.edsoo.ru/7f41
837¢c



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

2.3

Bopa. PactBopsl.
[Tonstue 06
OCHOBAHUAX

PactBopsl. Pons pacTBOpOB B
MIPUPOJIC U B )KU3HU YCIIOBEKA.
KpyroBopot BozbI B ipupoe.
3arpsi3HeHUe MPUPOHBIX BO/I.
OxpaHa ¥ 04HCTKa PUPOTHBIX
BO/I.

Hacsimennslie n
HEHACBILIEHHBIE PACTBOPHI.
PacTBOpHMOCTH BeElECTB B
Boze. MaccoBast 1os
BEIIECTBA B pacTBOPE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
PacTBopeHwme BemecTs ¢
Pa3IHYHON PaCTBOPUMOCTBIO.
BzaumoneiicTBue BosbI €
MeTaJjulaM# (HaTpHeM U
KaJbITUEM).

Hccnenosanue pacTBOpoB
KHCJIOT U ILEJI0Y€eH ¢
TIOMOILBIO0 HHAUKATOPOB.
Jlabopamoprvle onvimul
HccnenoBanue ocobeHHOCTEH
pacTBOpEHUS BELIECTB C
Pa3IM4HON pacTBOPUMOCTHIO.
IIpuroroBneHue pacTBOpOB C
onpeieNIEHHON MaccoBOM
JI0JIeH pacTBOPEHHOTO
BEIIIECTBA.

[IpakTryeckas pabora

TaKXKe MpaBUIaM OOpAaIeHHs C
TOPIOYMMH BEIIECTBAMHU B OBITY.
[TnanupoBath 1 OCYIIECTBISAT
Ha MPaKTHKEe XUMHYECKHUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOICHUSI, IeNIaTh BBIBOJIBI
IO pe3yIbTaTaM SKCIECPUMEHTA.
YyacTBOBaTh B COBMECTHOU
pabote B rpymme

PackpbIBaTh CMBICH H3y4aeMbIX
MOHSTUHA U IPUMEHATh 3TH
MOHSITHSI IPH ONTMCAHUH CBOMCTB
BEILIECTB U UX MPEBpAICHUM.
XapakTepu3oBarh GU3HYECKUE U
XHUMHUUYECKHUE CBOMCTBA BOJBI, €€
POJIb KaK pacTBOPUTEIIS B
MPUPOIHBIX MpoLeccax.
CocCTaBIATh ypaBHEHUS
XUMHUYECKUX PEAKIUM ¢ yYacTHEM
BOJBI.

OOBACHATH CYITHOCTD
HKOJIOTHYECKUX TIPo0IeM,
CBSI3aHHBIX C 3arpsI3HEHUEM
MIPUPOIHEIX BOJI, CITOCOOBI
OYHCTKH BOABI OT IPUMECEH,
MEpBI 110 0XpaHe BOJ OT
3arps3HEeHUs.

[TmanupoBaTh U OCYIIECTBIATH Ha
MIPAKTHKE XUMHUYECKUE
9KCIEPUMEHTBI, TPOBOAUTH
HaOJII0ICHNS], 1€NaTh BBIBOJIBI IO
pe3yabTaTaM dKCIEPUMEHTA IIPU
MPOBEJICHUH JTa00PaTOPHBIX
OTIBITOB ¥ MIPAKTHYECKOH PabOTHI.
CrnenoBatb paBUIaM
6e3omacHoi paboTHI B
nmabopaTopuu Ipu
WCTIONIb30BaHUH XHMHYECKOH
MOCYJIbI 1 000pYIOBaHUSI.

bubanoreka [JOK
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24

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COCOUHEHUM

11

Ne 5. IIpurorosnenue
pacTBOPOB C ONPENEAEHHON
MaccoBOM goneit
PpacTBOPEHHOTO BEILECTBA.
Buiuucnenus:

C HCIIOJIb30BAHUEM TTOHATHS
«MaccoBas JIOJIS BEIIECTBA B
pacTBope»

Knaccudpukarms

HCOPraHN4CCKUX COGI[HHGHHﬁ.

Oxcunbl. Knaccudpukarms
OKCHJIOB: coJieo0pa3yroniue
(OCHOBHBIE, KUCIIOTHBIE,
amdoTepHsIe) U
HECOJIe00pa3yoIue.
HomenknaTtypa okcuoB.
dusnyecKkue 1 XUMUIECKIE
CBOMCTBa OKCHJIOB.
[NomyyeHne OKCHIOB.
OcuoBanns. Kiaccudpukarms
OCHOBaHHWU: MIETO0UN U
HEPaCTBOPHMEIC OCHOBAHHSI.
HomenknaTtypa ocHOBaHUM.
Ddu3nyecKrue U XUMUIECKUE
CBOMCTBAa OCHOBaHUM.
IlonyueHne oCHOBaHUM.
Kucnotsl. Kimaccuduxanns
kuciot. Homenknarypa
KHUCIIOT. PU3nueckue u

XAMHYECKHE CBOMCTBA KHCIIOT.

Psn akTHBHOCTH MeTaNIOB
H.H. bekerona. [Tonyuyenue
KHCIIOT.

Comu. Homenknartypa conei.

IIpoBOIUTH BEIUUCICHHUS C
MPUMEHEHUEM MOHSITUS
«MaccoBas J0JIs BEIeCTBa B
pacTBope».

BeicTpanBath pa3BEpHYThIE
MUCbMEHHBIE W YCTHBIE OTBETHI C
0TI0pPOii Ha HH(POPMAIIHIO U3
yueOHHKA U CIIPAaBOYHBIX
MaTepHUaIOB, TPAMOTHO
HCTIONB30BaTh H3Y4ECHHBIN
MOHSTUMHBIN anmapar Kypca
XUMUHU

Krnaccudumnuposats n3yvaemole
BEIIIECTBA 110 COCTABY U
CBOMCTBaM.

CocTaBisiTh (POPMYJIBI OKCHJIOB,
KHUCJIOT, OCHOBaHUH, coyiel u
Ha3bIBaTh MX [0 MEKITYHAPOIHOMN
HOMEHKJIaType.

IIporHo3upoBaTh CBONCTBa
BEIIIECTB Ha OCHOBE 00IINX
XMUMHUYECKHX CBOWCTB N3yYEHHBIX
KJIaCCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCSL.
CocTaBisTh MOJIEKYJISIPHBIE
YpaBHEHHUsI pEeaKIiid,
WUTIOCTPUPYIOLIMX XUMUUECKHE
CBOMCTBA U CIIOCOOBI OTY4YECHUS
BEILIECTB U3Y4YEHHBIX
KJIaCCOB/TPYIII, & TaKXe
MOJTBEPKIAIOIINX TeHETHYECKYIO
B3aUMOCBSI3b MEK/1y HUMH.
[Tpon3BOUTE BEIYHCIICHHS TIO
YpaBHEHHSIM XUMHYECKUX
peakuui.

[TanupoBaTh 1 OCYIIECTBISATH Ha
MPaKTHKE XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOAUTD
HaOJIIOIeHUSI, I€1aTh BBIBOJIBI 110
pe3yapTaTaM dKCIIEpUMEHTa IIPU

bubanoreka [JOK
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Du3nyecKue ¥ XUMUYECKHE
cBoiicTBa coneld. Ilonyuenue
COJICH.

I'enetuueckas CBSA3b MEXKAY
KJIaCCaMHU HEOPraHW4YeCKUX
COCTUHCHUH.

Xumuuecxkuii 3kcnepumenm:
Llemoncmpayuu:

OO6pa31pl HeOPraHUIECKIX
BEIIECTB Pa3IMIHBIX KIIACCOB.
OMNBITHI, WUTIOCTPUPYIOIINE
XHUMHUYECKHE CBOMCTBA KJIAaCCOB
HEOpPraHMYECKUX BEIIECTB.
Jlabopamoprule onvimul
OmnpeneneHne pacTBOPOB
KHCJIOT U IIeIoueH ¢
TIOMOIIBI0 UHANKATOPOB.
N3yuyenue B3auMoIeHCTBUS
KHCJIOT C METaJUIaMH, PeaKIIHi
HEUTpanu3aLuu.
B3zaumoneiictBue pactBopa
CEpHOU KUCIIOTHI C OKCHIOM
menu (I).

ITonyuenue HEPACTBOPUMBIX
OCHOBaHHH.

BriTecHenune ogHoro MeTajuia
JIPYTUM U3 pacTBOpa COJIH.
Ipaxmuueckas paboma

Ne 6. Pemenne
AKCICPUMEHTANBHBIX 33124 T10
TeMe «BakHelnne Kiaccel
HEOpraHUYeCKHUX
COCIUHECHUITY.

Buiuucnenus:

10 YpaBHEHHSIM XUMUYECKON
peaKkiuu: KOJIHIeCTBa
BelllecTBa, 00bEMa, MacChl 0
HU3BECTHOMY KOJIUYECTBY
BeIECTBa, 00bEMY, Macce
peareHToB WX MPOIYKTOB
peakuuu

MPOBEJICHUH J1Ta00PaTOPHBIX
OTIBITOB M MIPAKTHYECKUX
pabor. CienoBath npaBHiIamMm
Oe3omacHoit paboThI B
1ab0paTopuu Mpu
WCTIONIb30BaHUN XUMHUIECKON
TOCYIIBI U 00OPYIZOBAHHUS.
BricTpanBath pa3BEpHyThIE
MIICbMEHHBIE U YCTHBIE OTBETHI C
0TI0pOif Ha HH(OPMALIHIO U3
yueOHHKa U CIIPAaBOYHBIX
MaTepuaioB, rpaMOTHO
HCII0JIb30BaTh U3Y4YECHHBIN
HNOHATUMHBIN anmnapar Kypca
XUMHUH




Hroro no paszeny

Pasnen 3. Ilepuoauyeckuii 3akon u [lepnoauyeckas cucrema xumuueckux 3aementos /. U.
MenaeneeBa. CTpoenue aToMoB. XuMuueckas cBsi3b. OKHCJIAUTEIbHO-BOCCTAHOBUTEIbHBIE

peakumnu
3.1 [lepnoauueckuit IlepBble MONBITKH PackpriBaTh cMBbICI bubnmorexa [JOK
3aKOH 1 KJIaCCU(DUKAITUU XUMHYCCKIX nepruoJu4ecKoro 3akoHa. https://m.edsoo.ru/7f41
Tepuoauieckas 3neMeHTOoB. [loHsATHE O OnuchIBaTh CTPOCHUE TAOIHUIIBI 837c
P TPYIIAaxX CXOIHBIX 3JIEMEHTOB «llepnonnueckas cucrema
(1merouHbIe U XUMUYECKHX 3eMenToB [[.1.
XUMHYCCKUX

anemeHToB /1. 1.
Mengene-eBa.
CrpoeHue atoma

IIET09YHO3EMEbHBIE METAJLIBI,
raJoreHbl, THEPTHBIC I'a3bl).
DeMeHTBI, KOTOpbIE
00pa3yroT aMmpoTepHbIe
OKCHU/IBI U THIIPOKCHIIBI.
IIepuoguueckuil 3aKoH.
IIepuonuueckas cucrema
XUMUYecKkux 3yemeHnToB J[. M.
Mengeneesa.
KopoTtkonepuonHas u
JUTMHHOTIEpUOAHAs (opMbI
[lepuoguueckoit cucTeMbl
XUMHUYECKUX 351emenToB J1.1.
Memngeneesa. Ilepuoasl u
rpynnbl. OU3NYECKUI CMBICIT
TIOPSIIKOBOTO HOMEpa,
HOMEPOB MEePHOAA U TPYIIIIbI
3JIEMEHTA.

Ctpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tomnsl.
Onextponsl. CTpoeHne
3JICKTPOHHBIX 000JI0UEK
aToMOB IepBbIx 20
XMMHYECKHX JIEMEHTOB
Ilepuonuueckoil cucTeMsl
A.. Menpeneena.
XapaKkTepuCTUKa XUMHUYECKOTO
9JIEMEHTA MO €T0 MOJIOKEHHIO
B [lepuoguueckoii cucreme
.. Mennaeneena.

Menaeneesay.

MopenupoBatb CTPOCHUE aTOMa,
SHEPTEeTUUECKUX YPOBHEH U
MIOTypOBHEH TIPH MOMOIIN
PHUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii U 3J1eKTPOHHO-
rpadudeckux Gopmy.
[MosicuaThs pusnuecKuii cCMbICHT
MOPSIKOBOTO HOMEpa, HOMEPOB
Nepuoia U TPYIIbI JJIEMEHTA.
XapakTepu30BaTh XUMHUUECKHE
AIIEMEHTHI TTEPBBIX TPEX
NEePUOOB, KaJlui, KaJIbLUK U UX
COEIMHEHUS 10 IOJIOKEHHIO B
[epuoauueckoit cucreme [1.1.
Menpeneesa.

OO0BACHATE 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKUX DJIEMEHTOB
(u3MeHeHue pajnycoB aTOMOB,
AEKTPOOTPHUIIATEITHLHOCTH,
BaJICHTHOCTH) U UX COCTUHEHUH B
npenenax MajibIX IEPUOJOB U
TJ1aBHBIX MOATPYIII C YYETOM
CTPOEHUS X aTOMOB
Y4yacTBOBaThL B COBMECTHOM
paboTe B mape Win rpyIie.
BricTpanBath pa3BEpHyThIE
MMMCbMEHHBIC U YCTHBIE OTBETHI C
OTIOPOii HAa MH(POPMAITUIO U3
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3aKOHOMEPHOCTH U3MEHEHUS
paanyca aTOMOB XMMUYECKHUX
3JIEMEHTOB, METAJUIMYECKUX U
HEMEeTaJNINYEeCKUX CBOMCTB 10
Tpynnam 1 Nepuojam.
3nauenne [lepuogmaeckoro
3akoHa u [lepuoanueckoit
CHCTEMBI XUMHUYECKHAX
SJIEMEHTOB JJIs Pa3BUTHSA
Hayku U npaktuku. 1.
MengeneeB — y4€HbIi U
rpaxkJIaHHH.

XUMHUYECKUNA S3KCTIEPUMEHT:
JeMoHcTpauu:
BzaumoneiicTBue rupokcuaa
LIUHKA C PAaCTBOPaMHM KUCIOT U
LEJIOYEH.

MonenmupoBaHue CTPOCHUSL
MOJIEKYJI TIPH ITOMOIIIN
PHUCYHKOB, MOJICIIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX
(bopmy.

Tabmuua «Ilepuoguaeckas
cucTeMa XUMHYECKUX
anemenToB J1.1.
MenpeneeBay.
JlaGopaTopHbIe OMBITHI
O3HakomJiieHHE ¢ 00pa3uamu
METAJUIOB HHEMETAJUIOB

yueOHHKa U JPYTHX HCTOUYHHUKOB,
B TOM uucie HTepHeTra

3.2

Xumudeckast CBSI3b.
OKHCIUTEILHO-
BOCCTAHOBHUTEIbHEI
€ peakiuu

Xumuueckas CBs3b.
KoBanenTtHas (nmomnspHas u
HETIOJISIpHAsT) CBS3b.
DNEKTPOOTPHUIIATEIIEHOCTD
XUMHUYECKHUX DJIEMEHTOB.
Honnas cBs3p. CreneHb
okucieHus. OKUCIUTETbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH.
IIpouecchl okucaeHus u
BoccTaHoOBJIeHUSI. OKUCIUTENH
1 BOCCTAHOBUTEIIH.
XUMUYECKUNA SKCIIEPUMEHT:

PaCKprBaTB CMBICJT U3y4aCMbIX
TIOHSITUH.

OnpenensaTh BUI XUMHUYECKON
CBS3HU B COCAUHCHUU.
MopennpoBarth CTpOCHHUE
MOJIEKYJI IIPY IOMOIIIN PUCYHKOB,
MoJieNel, NEKTPOHHBIX U
CTPYKTYPHBIX (POPMYII
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY JJISI COCTABIICHUS
(hopMyII BEIIECTB, AIEKTPOHHOTO
OaytaHca peaKIuid.

Bubnmoreka [JOK
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U3yueHHe 00pas3IoB BEIICCTB
METaJJIOB U HEMETAJLIOB,
B3aUMO/ICHCTBUE TUAPOKCUAA
LIMHKA C PaCTBOPAMHU KHUCIIOT U
LIeJI0UeH, TPOBEACHHE
OTIBITOB, HIUTIOCTPUPYIOIINX
TIPUMEPHI OKACIUTEIBHO-
BOCCTAHOBHTENBHBIX PEAKITHIA
(ropenwue, peakiyn
Ppa3iIoKeHUs, COCTMHEHNUS).
XUMUYECKUH SKCIIEPUMEHT:
JeMoHcTpauu:

OMnbITHI, WUTIOCTPUPYIOIIHE
TIPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKIuit
(ropenue, peakiuu
Ppa3iIoXKeHus1, COCeTUHEHNU)

OnpenensaTs CTENeHb OKUCICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB
1o opMyJIaM M COCTABISTh
(hopMyIbl OMHAPHBIX COCAMHEHUI
IO CTETIEHU OKUCIICHUS] aTOMOB
XUMHYECKHX 3JIEMEHTOB.
OnpenensaTe OKUCTUTENb U
BOCCTAaHOBHUTEI. PaccTaBisaTh
KO3 PHUIUEHTHI B cXeMax
MIPOCTHIX OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKITHIA
METOJIOM 3JICKTPOHHOTO OanaHca.
HabmoaTe XMMUYECKUE OTIBITHI
IO TUIaHy, aHAJTH3UPOBATh U
JIeNIaTh BBIBOJIBI.

Ucnons3oBats UKT st
CO3JaHus MOJENEH, TOATOTOBKU
TIPe3CHTAINH, TOKJIATOB TI0 TEME.
BrictpanBath pa3BEpHYTEHIC
MUCHMEHHBIC W YCTHBIC OTBETHI C
0TI0pOi Ha HH(POPMAIIHIO U3
y49eOHHKA U IPYTUX HCTOYHHUKOB,
B ToM yucie MHTepHera

HWroro no pazgery 15 bubmmorexa IIOK
https://m.edsoo.ru/7f41
837c

PesepBHOe BpeMs 3 Bubnmorexa ITOK
https://m.edsoo.ru/7f41
837c

OBLIEE KOJIMYECTBO 68

YACOB I1O0

[MPOI'PAMME
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9 KJIACC

Ne HaumenoBanme KoJsnuecTtBo yacoB Conepxanue OCHOBHEBIE BH/JIBI DJIeKTPOHHbIE
n/m pa3iesioB U TeM Beero KOHTpOIbHBIE MpakTHYecKHe 00yueHUs JCSITeTBHOCTH (mudposrie)
MPOTrpaMMBbI padoTs 00yJaroIuXcs o0pa3oBaTebHbIE
pecypcbl
Pa3gen 1. BeujecTBo H XUMUYECKHE PeaKIIUU
11 IToBTOpenue u 5 1 Ieprnonuuecknii 3akoH. | XapaKTepU30BaTh bubnnorexa [JOK
Hepunomuaeckas XUMHYECKHE https://m.edso0.ru/7f41a636

yriryOneHue 3HaHUH
OCHOBHBIX Pa3JIeIIOB
Kypca 8 Ki1acca

CHCTEMAa XMMHUUYECKUX
snemenToB .M.
Menpeneesa.
CrpoeHue aTOMOB.
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XAMHAYECKUX
3JIEMEHTOB TEPBbIX
TpEX NEPUOJOB, Kaus,
KaJIbIIAS U X
COEIMHEHNI B
COOTBETCTBUH C
MOJIOKEHHEM
2JIEMECHTOB B
[epuoanueckoit
CHUCTEME U CTPOSHUEM
HX aTOMOB.

CrtpoeHue BemecTna:
BUJIbI XUMHYECKOM
cBsi3u. Tumsl
KPUCTALTUIECKHUX
peméToK, 3aBUCUMOCTD
CBOIICTB BelIeCTBa OT
TUIA KPUCTAIUTMYECKON
PELIETKH U BUAA
XUMHUYECKOH CBSI3H.
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX
BEIIECTB. XMMUYECKHE
CBOICTBA BEIIECTB,

3JIEMEHTHI IEPBBIX
TpEX NEPUOAOB, KaIHs
U KaJIbLUs 110 UX
TIOJIOKEHHUIO B
Ilepuonuueckoit
cucreme /. 1.
Mengeneesa.
Knaccudunuposats u
Ha3bIBaTh
HEOpraHUYECKUE
BELLECTBA U3yUYEHHBIX
KJIACCOB.

OnwceiBath obmme
XUMHUYECKHE CBOMCTBA
BELLECTB Pa3IMUHbIX
KJIaCCOB,
MOJITBEPKIaTh
CBOICTBA IpUMEPAMHU
MOJIEKYJISIPHBIX
ypaBHEHUU
XUMHUYECKUX PEaKIi.
OnpenensiTe BUJ
XUMHUYECKOH CBSI3U U
THUI KPUCTAJUTMYECKOM
PELETKY BelllecTBa.
IIporunosupoBath
CBOICTBa BEILIECTB B
3aBUCHUMOCTH OT UX
CTPOCHHUSI.
BricTpauBats
pa3BEpHYThIE
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OTHOCSIINXCS K
pa3IMYHBIM KJaccam
HEOPraHUYECKUX
COCJIMHCHUH,
TeHEeTHYecKast CBSI3b
HEOPTaHMYECKUX
BEIIIECTB.
XuMuyecku
SKCIICPUMEHT:
Jemoncrpanuu:
03HAKOMJICHHE C
MOJCIIIMHU
KPHUCTAJUTHYECKHUX
pelmeToK
HEOPraHUYECKUX
BEILIECTB — METAJIOB U
HeMmeTauioB (Tpadura
U anMasa), CIIOMKHBIX
BEIIIEeCTB (XJIOpUaa
HATpHS)

MMUCEMEHHBIE M YCTHBIC
OTBETHI C OIIOPOH Ha
“H(pOpPMALHUIO U3
yueOHUKA U
CIIPaBOYHBIX
MaTEpHaJIOB,
TrPaMOTHO
HCTIONb30BATh
HU3Y4EHHBIN
TOHATUIHBIN annapaT
Kypca XUMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XAMHYICCKHUX PEAKIHHA

Knaccudukanus
XUMHYECKIX PEaKIIHA
0 Pa3IMIHBIM
MpHU3HAKaM (IT0 YHCITY
U COCTaBY
YYacTBYIOIINX B
PEaKIMA BEIIECTB, IO
TETIOBOMY 3 deKTy,
110 UBMCHCHHIO
CTEIIEHEW OKUCIICHMUS
XUMHUYCCKUX
3JIEMEHTOB, 10
obpaTuMocTH, 1Mo
YYaCTHIO
KaTaim3aTopa). JK30- U
9HIO0TEPMHUYECKHE
peaxiuy,
TEPMOXUMHUYECKHE
YpaBHEHUSL.

IlonaTue o ckopoctu
XUMUYECKOU peakifu.

PackpbiBaTh cMBICI
H3y4aeMbIX MOHATUH U
MIPUMEHSATH 3TH
MOHATUS IPU
OIMCaHUU CBOWCTB
BELIECTB U UX
MpeBpalleHui.
Knaccuduumposatsb
XUMHYECKHE PEaKIINI
0 PA3TUIHBIM
MpU3HAKaM.
YcranaBnuBarth
3aBHCHMOCTh
CKOpPOCTU XUMHYECKON
peaxiyu ot
Ppa3IMuHBIX (aKTOPOB.
IIporuosuposats
BO3MOKHOCTH
MIPOTEKaHUS
XUMHYIECKUX

bubarorexa [JOK
https://m.edso0.ru/7f41a636
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ITousatue 06
00paTUMBIX U
HEOOPaTHUMBIX
XUMUYECKHUX PCAKIIHSX.
Ilonsarue o
TOMOTEHHBIX U
TeTePOTCHHBIX
peakuusx. [lonstue o
katanmmuse. [lorsTre o
XAMHUYECKOM
paBHOBecun. @akTOpHI,
BIIMSIOIINE HA
CKOpPOCTh XMMHUUYECKOMI
PEeaKInu U TMOJOKESHHE
XUMHUYECKOTO
paBHOBeECHSL.
OKHCIIUTENBHO-
BOCCTAaHOBHTEILHEIE
peaKIuu, SJICKTPOHHBIN
0OaJlaHC OKHCJINUTEIBHO-
BOCCTAHOBHUTEIHLHOMN
peakmmn. CocTaBIeHUE
YpaBHEHHUM
OKHCJIUTEIBLHO-
BOCCTAHOBMTEJILHBIX
peakiuii c
HCIIOJIE30BaHUEM
METO]1a JIEKTPOHHOTO
OajaHca.

XAMUYeCKUH
AKCIICPUMCHT:
Jemonctpanuu:
HccnenoBanue
3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peakiuu
OT BO3JICHCTBHS
pa3IUIHBIX (aKTOPOB.
OIBITHI,
WJUTIOCTPUPYIOIIHE
MIPUMEPHI
OKHCIIUTEILHO-

NIpeBpalleHui B
Pa3IMYHBIX YCIOBUSAX.
OnpenensTsb
OKHCIIUTENb U
BOCCTAHOBHUTEIIb B
OBP.

CocraBnsiTs
3JIEKTPOHHBIH OanaHc
pEaKIuH.
IIpousBoauts
BBIYHMCIICHUS 10
XUMHYECKUM
YpaBHEHHSM.
YyacTBOBaThH B
COBMeECTHOI paboTe B
nape Wi rpyme.
BricTpauBats
pa3BEpPHYTHIE
MTICEMCHHBIE

1 YCTHBIC OTBETHI C
ONopoi Ha
HHPOPMALIHIO U3
y4eOHUKa U
CIPaBOYHBIX
MaTepHajoB,
TPaMOTHO
HCIIONIb30BaTh
U3Y4EHHBII
TOHATUIHBIN annapaT
Kypca XUMHH




1.3

DIEeKTPOIUTHIECKAS
JICCOLIMAITHSL.
XUMHUYECKUE PeaKklU
B pacTBOpax

BOCCTAHOBMTEIbHBIX
peaxuuii (ropeHue,
pPeaKLuu pa3lioKeHus,
COeIMHEHUS).
Brraucnenus:
KOJIMYECTBA BEIISCTBA,
00BEMa U MacChl
peareHToB Wiu
MIPOLYKTOB IO
YpaBHEHUSIM
XUMUYECKUX PEAKII

Teopus
ANEKTPOTUTHICCKOM
JTIUCCOIIMAITNH.
DNEKTPOIUTHI U
HEDJIEKTPOJIUTHI.
KaTnoHbl, aHUOHBI.
Mexanuzm
JIUCCOLIMAIINY BEIIECTB
C Pa3INYHBIMU BUIAMH
XUMUYECKON CBS3H.
Crenenn
JIUCCOIIMAIINH.
CuitbHBIC 1 ClTa0bIe
ANEKTPOJIHTHL
Peaknuu noHHOTO
obmeHa. YcinoBus
IIPOTEKaHUs PEAKLUil
HOHHOTO 00MeHa,
MIOJIHBIE U
COKpalIEHHbIE HOHHBIE
YpaBHEHHUSI peakLuil.
CBolCTBa KUCJIOT,
OCHOBAHUH U COJICH B
cBeTe NpeJCTaBIeHUI
00 IIEKTPOTUTHYCCKON
JIUCCOLIMALIUY.
KauectBenHnsbie
pEeaKIuy Ha HOHBI.

PackpbiBaTh cMbICH
HU3yvYaeMbIX IMOHSATHUH,
a TaKKe CMBICI TEOPUH
3JIEKTPOIIUTUYECKON
JIACCOIHUAIINH.
OOBSICHATD IPUYUHEI
3JIEKTPONPOBOAHOCTH
BOJHBIX PACTBOPOB
BEIIECTB, pa3nyaTh
cia0ble U CUJIbHBIE
3JIEKTPOJIUTHI.
CocTaBIsITh
ypaBHEHHUS
JIHCCOIUAIIHH
KHUCIIOT, IeI09ei 1
COJIeH, TTOJTHBIC U
COKpauIéHHbIE HOHHBIE
YpaBHEHUS
XUMHUYECKUX PEaKIMil
HOHHOI0 OOMeHa,
KpaTKHe NOHHBIC
YpaBHEHHUS [IPOCTHIX
peakuuii rugponamsa
COJICH.
XapakTepHu3oBarhb
00111e XUMUYECKHE
CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHH

bubanoreka [JOK
https://m.edso00.ru/7f41a636
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[TonsATHE 0 runponn3e
coJei.

XuMuaeckuit
JKCIIEPUMEHT:
JemoHcTpanuu:
Uccnenosanue
ANEKTPOIPOBOJHOCTH
pPacTBOpPOB BEIIECTB,
mporiecca
JTUCCOITHAIINH KHCTIOT,
LIeJI04€ell U coliei
(BO3MOXHO
WCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB).
OIBITHI,
WTIOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS
peaxmuii HOHHOTO
oOMeHa (0OpazoBaHme
ocaJKa, BEIICJICHUE
ra3a, o0pa3oBaHUe
BOJIBI).
Pacno3naBanue
HEOPraHUYECKUX
BEIIECTB C MOMOIIIBIO
KAa4C€CTBCHHBIX
peakiuii Ha MOHBI.
JlabGopaTopHbIi OIBIT:
Wzyuenne nmpu3HaKkoB
MPOTEKAHUS PEaKIIUI
HOHHOTO OOMEHa B
pacTBopax
ANEKTPOIIUTOB (C
o0pa3oBaHHEM OcalKa,
BBIJICJIICHUEM Ta3a,
00pa3oBaHUEM BOJIBI).
IIpakTraeckas pabora:
No 1. Pemenne
OKCIICPUMEHTAJIBHBIX
3a/1a4 10 TEME.
Brruncnenus:

JNEKTPOITUTUUECKOM
JUCCOLMAIIH;
TIOJTBEPKAATH
CBOMCTBa NpUMepaMu
MOJICKYJISIDHBIX U
HOHHBIX YPaBHEHUI
XUMUYECKUX PEAKLM.
Pemars
9KCIIEpPUMEHTAIIbHbIC
3aJa4d 10 TEeMeE.
[InanupoBaTh 1
OCYILECTBJIATh HA
NPaKTHKE XUMUYECKHUE
9KCIIEPUMEHTHI,
HPOBOJIUTD
HaOIIOACHUS, NeNaTh
BBIBOJIBI 110
pe3ynbTaTam
9KCIIEPUMEHTA IIPH
MIPOBEICHNUH
nabopaTOPHBIX
OTIBITOB U
NpaKTHYECKUX pador.
CrnenoBath IpaBUIaM
Oe3omacHoii paboThl B
nabopaTopuu npu
UCIIOJIb30BaHUU
XUMUYECKOU MOCYIbI U
00opyIoBaHUs.
IIpoBoauTh
BBIYHMCIICHUS 10
XHUMHYECKUM
YpaBHEHHSIM.
VY4acTBOBaThH B
COBMECTHOI1 paboTe

B 11ape WK TpyIILe.
BricTpauBats
pa3BEpHYTHIE
MUCHbMEHHbIE U YCTHBIE
OTBETHI C OIIOPOi1 Ha
nHpOPMALHUIO U3




[0 YpaBHEHUSIM
XUMHUUYECKHUX peaKiui

yueOHHKaA ¥ JPYTHX
HCTOYHHKOB
nHpopManny, B TOM
yucie MuTepuera

Hroro no pazneny

Pasznen 2. HemeTasiibl 1 BX COCAUHCHUSA

17

2.1

O6mas
XapaKTePUCTHKA
XUMHYECKHUX
snemenToB VIIA-
rpymibl. ['anoreHs

4

OO6mas
XapaKTepUCTHKA
TaJIOr€HOB.
Ocobennoctu
CTPOCHHUS aTOMOB,
XapaKTepHBIC CTCTICHI
oxucnerns. CTpoeHne
u puznueckue
CBOMCTBA MPOCTHIX
BEIIECTB — raJIOr€HOB.
XHUMHUUYECKHE CBOMCTBA
Ha TIpUMepe XJaopa
(B3aumoencTBHE ¢
MeTallJlaMu,
HEMETaJJIaMH,
eJIOYaMu ).
X10poBOJIOPOA.
ColsiHast KUCJIO0TA,
XUMHUYECKHE CBOKMCTBA,
MOJIy4eHue,
MIPUMEHEHHE.
JHelicTBue xaopa u
XJIOPOBOJIOPOIa Ha
OpraHU3M YeJIOBEKa.
Baxxneiimue xj10puibl
1 UX HaXOXKICHHE B
pHUpOJIE.
Xumuueckuii
IKCnepuUmMenm:
Lemoncmpayuu:
OMBITHI, OTPAXKAIOLTHE
¢usngeckue u

OOBACHATH 00IIIHe
3aKOHOMEPHOCTH B
M3MCHEHHUH CBOUCTB
HEMETAaJJIOB U MX
COEIMHEHUI B
Tpeesax MaJlbix
TIEPHUOIOB U TIIABHBIX
MO PYIII
Ilepuonuueckoit
CHUCTEMBI XMMHUYECKUX
3JIEMEHTOB C Y4ETOM
CTPOCHUS MX aTOMOB.
XapaxkTepu3oBaTh
¢uznveckue u
XIMHYECKIE CBOWCTBA
TIPOCTHIX BEIIECTB
TaJIOreHoB (Ha
puMepe XJopa) u
CJIO’KHBIX BEIIECTB
(xmopoBosopoaa,
XJIOpU/Ia HATPHSA),
CIoco0BI UX
MOJIY4ICHUS,
NPUMEHEHHUE U
3HAYCHUE B MPUPOJIC U
JKU3HH YEIIOBEKA.
OnpenensTb XJI0pUI-
HOHEI B PacTBOpE.
[Tnanuposats u
OCYILIECTBIIATH Ha
MPaKTUKE XUMHUYECKHE
SKCIICPUMEHTHI,

Bbubnnorexa [JOK
https://m.edso0.ru/7f41a636



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

XHMHYECKHE CBOMCTBA
rajJoreHoOB M X
COCIMHEHU NI
(BO3MOXHO
UCIIONIb30BaHHE
BHICOMATEPHUATIOB).
O3HaKOMIICHHE C
o0pa3aMu XJI0pHUI0B
(rajmoreHuoB).
JlabopaTOpHBIiA OIIBIT:
N3yuenue cBoiCTB
COJIIHOM KHUCJIOTBI.
IIpoBenenue
KAa4C€CTBCHHBIX
peakiuii Ha XJIOpUI-
HUOHBI.

[MpakTuyeckas pabora
Ne 2: [lonyuenue
COJISTHOW KHCIIOTBHI,
n3ydeHUE e CBONCTB.

MIPOBOAUTH
HaOIOIeHNUs, IeJaTh
BBIBOJIBI 110
pe3ynbraram
9KCIIEPUMEHTA IIPH
MIPOBENCHNUH
1a00paTOPHBIX
OTIBITOB H
MPAKTHIECKHUX padoT.
CrnenmoBath IIpaBUIaM
Oe3omacHoi paboTHI B
J1a00paToOpuu mpu
UCIIOJIb30BAaHUU
XUMHUYECKOU MOCYIbI U
000pyI0BaHUs.
BricTpauBats
pa3BEPHYTHIE
MTICEMECHHBIC U YCTHBIC
OTBETHI C OIIOPO Ha
HHPOPMALIHIO U3

Brrunciaenus: y4eOHHKA U
0 YpaBHCHUSAM CIPaBOYHBIX
XUMHUYECKUX PeaKluid, MAaTepHaloB,
€CJIM OJIVH U3 rPaMOTHO
peareHTOB J1aH B HCIIOJB30BATh
n30bITKE W3y4eHHBII
NOHATUHHBI anmnapar
Kypca XUMHU
2.2 O6mas O6mas OO0BsICHATE 00IIIHE bubarorexa [JOK
XapaKTepUCTHKA XapaKTepUCTHKA 3aKOHOMEPHOCTH B https://m.edsoo.ru/7f41a636
XIMHUYECKHX anemMeHTOB VIA- U3MEHEHUU CBONCTB

anemeHToB VIA-
rpynnbsl. Cepa u e€
COCIUHCHUA

rpymmsl. OcobeHHOCTH
CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIICHH
OKHCJICHHUSI.

Crpoenue u
(usmueckne cBoicTBa
MPOCTHIX BEIIECTB —
KHCIIOPO/A U CEPHI.
ANIOTPOTIHEIE
MoaupHUKaITII

aneMeHToB VIA-
TPYIIBI ¥ UX
COEJMHEHUI! ¢ y4€ToM
CTPOEHUS HX aTOMOB.
XapaxkTepHu3oBaTth
¢dusnueckue u
XMMHUUYECKHE CBOMCTBA
MIPOCTOrO BELECTBA
cepsl U €€ CoeIMHEHU M
(cepoBomopoa,
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KHCJIOPOJia ¥ CEPEHI.
XHUMHYECKHE CBOMCTBA
Cepbl.

CepoBonopon,
cTpocHue, pusnyeckue
A XUMHYECKHUE
CBOMCTBA.

OKCHABI CephI KaK
TIPEICTaBUTEITH
KHCJIOTHBIX OKCHJIOB.
CepHast KUCJIOTa,

(usnueckue u
XUMUYECKHE CBOMCTBA
(oOmue kak
Mpe/ICTaBUTENs Kiacca
KHCJIOT U
cnenuduveckue).
XuMUYECKHe peaKivi,
JIeKaIIHe B OCHOBE
MIPOMBIIJICHHOTO
croco0a moyry4eHus
CEpHOI KUCJIOTHI.
ITpumenenne. Conu
CEpHOI KUCIIOTHI,
KaueCTBEHHasl peaKius
Ha cynb(haT-HOH.

Haxoxnenue cepol u e€
COEJIMHEHUH B
npupoze. XUMU4IeCKoe
3arps3HEHUE
OKpY’Karollel cpebl
COEUHEHUSIMH CEPbI
(KUCTIOTHBIC TOXKIH,
3arpsi3HEHUE BO3AyXa U
BOZIOEMOB), CITOCOOBI
€ro NMpeloTBPaIICHHS.

OKCHUJIOB CEepBI, CEPHOU
KHCJIOTBI, CYJIb(aToB),
CIIOCOOBI UX
TIOJTyYeHHS,
MIPUMEHEHHE U
3HAYEHHE B IPUPOJIE U
KU3HU YEJIOBEKA.
OnpenensaTs HAINYIHE
Cynbp(aT-MOHOB B
pactBope. OOBACHATD
CYIIHOCTb
9KOJIOTUIECKUX
npo0JIeM, CBSI3aHHBIX C
nepepadoTKOM
COCJIMHEHUI CEpBl.
IInanuposath 1
OCYLIECTBIISITh HA
MIPAaKTHKE XUMHIECKHE
9KCTIEPUMEHTHI,
MIPOBOAUTH
HaOII0eHNs, Ie1aTh
BBIBOJIBI 10
pe3yibratam
JKCIIEPUMEHTA.
CrnenoBath IpaBuIaM
6e3omacHoii paboThl B
nabopaTopuu npu
UCIIOJIb30BaHUU
XMMHUYECKOH MOCy 1Bl U
00opyIoBaHUs.
IIpousBoauts
BBIYHMCIICHUS 110
XHUMHYECKUM
YpaBHEHHSIM.
Hcnonb3oBate npu
BBIITIOJIHCHUH y‘Ie6HBIX
3a/1aHul TEKCThI
yaeOHHKa,
CIIPaBOYHBIE
MaTepuabl
(ITepuogmyeckyro




2.3

OObmas
XapakTepuCTHKa
XUMHUYIECKUX
anemeHToB VA-
rpynmnsl. A30T,

XUMU4IeCcKHit
JKCIIEPUMEHT:

JemoncTpanuu:

O3HaKOMIICHHE C
oOpasmaMu cepsl 1 eé
COCIMHECHUSIMU
(BO3MOXKHO
HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB).

Habnronenue mporecca
0o0yTrIMBaHUS caxapa
oJ IeCTBUEM
KOHLEHTPUPOBAHHOMI
CEpHOI KUCJIOTHI.

JlabopaTopHBIE OTBITHL:

N3y4yenne XUMHUECKUX
CBOWCTB pa3z0aBIIeHHON
CEpHOI KHCJIOTHI.

[IpoBenenue
Ka4eCTBEHHOM peakiuu
Ha cynb(haT-uoH U
HAOJIIOICHUE TPU3HAKA
e€ MpoTeKaHus

Oo6imas
XapaKTePUCTHKA
371eMeHTOB VA-
rpymmsl. OcobeHHOCTH
CTPOCHHUS aTOMOB,

CHUCTEMY XMMUYECKHUX
anemeHToB /1. 1.
Memnneneesa, TabIUILY
pacTBOpUMOCTHU
KHCIIOT, OCHOBaHUH U
coJIeH B BOJE,
3IEKTPOXUMUYECKUI
Psa HaNpsDKEHUH
METaJIOB).
Hcnonp3oBate npu
BBITIOJTHEHUH YUeOHBIX
3aJlaHuil ¥ B IIpoliecce
UCCJIEI0BATEIIbCKOM
ACATCIIbHOCTH HAYUHO-
MOITYJISIPHYIO
JUTEPATYPY
XHUMHUYECKOTI'O
COJZICpKaHUS,
CIpaBOYHBIC
MaTepHalIbl, PeCypChI
Hurepuera

OOBsICHATH 00IIKE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB
2JIEMEHTOB VA-
TPYIIBI U UX

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a636
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¢dochop m ux
COCAMHEHUS

XapaKTepHbIE CTCIICHH
OKHCIJICHHUSI.

A3or,
pacnpocTpaHeHue B
npupoje, pu3ndeckue
U XMMUYECKHE
cBoiictBa. Kpyrosopot
a30Ta B IPUPOJE.
AMMHax, ero
¢usngeckue u
XMMHUYECKHE CBOICTBa,
MOJTyYeHHE U
npumenenue. Coiu
aMMOHHUS, UX
¢buznyeckue u
XHUMHUYECKHUE CBOMCTBA,
NPUMEHEHHE.
KauectBeHHas peakuns
Ha NOHBI AMMOHHSL.
A30THast KUCJoTa, eé
MOJTy4eHHE,
(huzngeckue u
XUMUYECKHE CBOMCTBA
(o0mue kak
Npe/ICTaBUTENs Kacca
KHUCJIOT U
cnenuduIeckue).
Hcnonb3oBanue
HUTPATOB U COJEH
aMMOHHS B Ka4eCTBE
MHUHEPAITBHBIX
ynoOpeHui.
Xumuueckoe
3arpsisHeHHe
OKpY>Karouiei cpejibl
COCIMHEHUSIMHU a30Ta
(KHCTOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa,
MTOYBHI ¥ BOJJOEMOB).
Dochop, amIOTPONHEIE
MOJU(UKAIIT

COEIMHEHUI! ¢ yu4éToM
CTPOCHHUS UX ATOMOB.
XapaxkTepHu3oBaTh
¢dusnyeckue u
XMMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
azora u pocdopa u ux
COEIMHEHU
(ammmaxa, cosei
aMMOHMUS, a30THOH
KHCJIOTBI, HUTPATOB,
okcuma pocdopa (V) u
(hochopHOIt KUCITOTEHI,
¢docdaros), criocoObr
HUX MOJIy4YCHU,
MPpUMCHECHUE U
3HAYEHUE B IPUPOLIE U
JKI3HU YETIOBEKA.
OmnpenemnsaTs HOHBI
aMMoOHuA # pocdar-
HOHEI B PacTBOpE.
OOBSACHITH CYIITHOCTD
IKOJIOTHYECKUX
mpo0JieM, CBSI3aHHBIX C
HaXO0XJICHHUEM
COEIMHEHUI a30Ta U
tdochopa B
OKpYy’Karolieil cpene.
IInanupoBaTh 1
OCYILIECTBIIATH Ha
MPAKTHKE XUMUYIECKHE
9KCIIEPUMEHTHI,
MIPOBOAUTD
HaOJII0IeHNs, [1e1aTh
BBIBO/JHI 110
pe3ysibTaTtam
JKCIIEPUMEHTA IIPU
MIPOBEACHUHU
71a00paTOPHBIX
OIIBITOB U




dhocdopa, pusnueckue
U XUMHYCCKUEC
cBoiicTBa. OKcun
dochopa (V) u
dhocdopHas Kucnora,
¢usngeckue u
XHUMHYCCKHE CBOMCTBA,
MOy YCHUE.
Wcnone3oBanue
¢dochaToB B kKauecTBe
MHHEPaITbHBIX
ynoOpeHuit.
XuMudeckuit
9KCIICPUMEHT:
JemoHcTpanuu:
O3HaKOMIIEHHE C
(huznIecKUMU
CBOWCTBaMH a30Ta,
ocdopa u nx
COEIMHEHU I
(BO3MOXKHO
HCTIONIb30BaHUE
BHUJICOMATEPHUAIIOB).
O3HaKOMJIIEHHE C
obOpasnamMu a30THBIX U
(hochopHbIx
yA0OpeHUH.
ITonyuenue,
cobupanue,
pacro3HaBaHUE U
H3yUYeHHE CBOWCTB
aMMHaKa.
B3aumoneiictBue
KOHIICHTPHUPOBaHHON
a30THOM KHCIIOTHI C
MeIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

JlabGopaTtopHbIE OIBITHI:

IIpoBenenue
KAaueCTBEHHBIX

NPaKTUYECKOU
paboThL.

CrnenoBath IpaBuIaM
Oe3omacHoii paboThl B
nabopaTopuu

TIPH UCTIOJIE30BAaHUH
XUMHUYECKON NOCYABI U
00opynoBaHUs.
IIpousBonuts
BBIYUCIICHUS T10
XUMHYECKIM
YPaBHEHUSM.
Hcnonp3oBats mpu
BBIITIOJIHCHUH y‘-Ie6HI)IX
3alaHU TEKCThI
yueOHHKa,
CIPaBOYHELIC
MaTepHAaIIbI
(meproan4IecKyIo
CUCTEMY XUMHUIECKHUX
anemenToB 1. U.
MeHnneneesa, TabIHILy
PpacTBOPUMOCTH
KHCJIOT, OCHOBaHHH U
coJjielt B BOAE,
3JIEKTPOXUMHUYECKUI
AL HANPSKEHUI
METaJIJIOB)




2.4

Oomas
XapaKTepUCTHKa
XUMHUYECKHUX
aneMeHToB |VA-
TpyIIbL. YTIEpOn U
KPEMHHUH U UX
COEAMHEHUS

peakuuii Ha UOH
aMMOHHs H pocdart-
WOH, U U3y4eHHE
MIPU3HAKOB UX
MIPOTEKAHUS.
[IpakTrdeckas pabora
Ne 3: Tlomyuenue
aMMHaKa, N3ydUcHHe
€ro CBOMCTB.
Brruncnenus:

0 YpaBHCHUSAM
XUMUYECKUX peakluit

O6mas
XapaKTepUCTHKA
a5ieMeHTOB [V A-
rpynibl. OcoOeHHOCTH
CTPOEHUS aTOMOB,
XapaKTepHbIE CTETICHH
OKHCJICHHS.

VYraepon,
AITIOTPOITHEIC
MOIU(HUKAIIHH,
pacmpocTpaHeHHE B
npupoze, GpU3nIecKue
A XUMHYECKHUE
cBO¥icTBa. ANCOPOIHS.
Kpyrosoport yriepoaa
B MIPHUPOJIE.

OKcupbl yriaepoa, ux
(huzngeckue u
XHUMHUYECKHUE CBOMCTBA,
JIIEUCTBHE HA KUBBIE
OpraHU3MBbl,
MOJIy4YEHUE U
MIpUMEHEHHE.
DKOJIOrHYeCKUe
MPOOJIEMEI, CBSI3aHHBIC
C OKCHJIOM YIJIepoJia
(IV), rumotesa
ria00aIbHOTO

OOBSICHATH 00IITHE
3aKOHOMEPHOCTH B
M3MCHEHHUH CBOUCTB
aaemMeHToB [VA-
TPYIIIBI U UX
COCIMHEHUH ¢ y4ETOM
CTPOEHUS X aTOMOB.
XapaxkTepu3oBaTh
¢uznveckue u
XIMHYECKIE CBOWCTBA
TIPOCTHIX BEIIECTB
yriaepoJa u KpeMHUS H
HUX COEINHEHUI
(okcumoB yriepona,
YrOJIbHOM KHMCJIOTHI,
KapOOHATOB, OKCHIA
KpEMHUs, KpEMHUEBOU
KHUCIIOTHI, CUJIMKATOB),
CITOCOOBI UX
MOJTyYEHUSI,
MPUMEHEHUE U
3HauU€HUE B IPUPOJE U
>KU3HU YeJIOBEKa.
OOBACHATD IPUIHUHHO-
CJIEJICTBEHHYIO CBSI3b:
CTpOEHHE BelleCTBa —
CBOMCTBa —
MIPUMEHEHHE — Ha

bubanorexa [JOK
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MOTETUIEHHs KJIMMara,
MapHUKOBBII AP dEKT.
VYronbHas Kuciora u eé
COJIH, UX (PU3UUYECKHE U
XUMHYECKHE CBOWCTBA,
MOTy4CHHE U
MPUMCEHECHHE.
KauecTBeHHas peakuus
Ha KapOOHAT-HOHBL.
Hcnone3oBanue
KapOOHATOB B OBITY,
MeIUINHE,
MPOMBILIUICHHOCTH U
CeJIbCKOM XO3SIICTBE.
[IepBoHauanbHbIE
MOHATHUS 00
OpraHUYecKux
BEIIlECTBaX KakK O
COEAMHEHUSX YIIepoaa
(mertaH, 3TaH, 3THIICH,
alleTHIICH, 3TaHoJ,
TJIMIEPHH, YKCYCHAs
KHCIIOTa).

IIpuponusie
HCTOYHHMKH
YTIEBOIOPOAOB (YTOJIb,
IIPUPOJIHBII ras,
He(dTh), IPOAYKTHI UX
nepepaboTku (OCH3MH),
UX POJIb B OBITY H
MPOMBIIIIEHHOCTH.
IonsTHE O
OMOJIOTMYECKH BaXKHBIX
BEILIECTBAX: JKUPaX,
Oenkax, yriieBogax — u
UX POJIH B )KU3HH
4eJIoBeKa.
MarepuanbHoe
€/INHCTBO
OpraHUYecKuX

npuMepax
COeIMHEHUI! yriepoa
U KPEMHHUSL.
OnpenensTob
KapOOHaT- M CHJIMKAT-
HOHEI B PacTBOpE.
OOBACHAITD CYIITHOCTD
SKOJIOTHIECKUX
pobIIeM, CBI3aHHBIX C
HaX0XXJICHHEM
VTJIEKHCIIOTO Ta3a B
OKpy’Karouieil cpene.
IlonTBepxnaTh
0COOEHHOCTH COCTaBa
OpPraHUYeCKUX
BEILECTB IPUMEPAMU
MPOCTBIX COETUHEHUM
(MeraH, TaH, STHIICH,
aTleTIICH, 3TAaHOM,
TIIUTCPUH, YKCYCHAS
KHCIIOTa),
B3aMMOCBS3b
HEOPraHUYECKUX
COEMHEHUH yriepoja
n

OpPraHUYEeCKUX
BemiecTB. ONMUCHIBAThH
pOJb OENKOB, JKUPOB U
VTJIEBOIOB B
(hYHKIMOHUPOBAHUH
JKUBBIX OPTaHU3MOB,
COCTaB MPHUPOTHBIX
HUCTOYHHUKOB
YIJIEBOAOPOAOB, HX
poTb B OBITY U
IMPOMBIIIJICHHOCTH.
IIpoBoauth
BBIYHCIICHUS 110
YPaBHEHHUSIM
XUMHUYECKUX PEaKIi.




HEOPTaHMYESCKIX
COEMHEHUM.
Kpemnuii, ero
(usnueckue u
XMMUYECKHE CBOWCTRA,
MOJIyYCHUE
MIpUMEHEHHE.
CoennHEeHHsT KPEMHUS
B pupoxe. Obmme
TIPEICTaBICHUS 00
oxcune kpemaus (IV) u
KPEMHUEBOU KUCIIOTE.
CuHKaThl, BX
HCIIOJIb30BaHKE B
OBITY, MEJIHIIUHE,
MPOMBIIICHHOCTH.
Baxmwneiimue
CTPOHTEIEHBIC
MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH,
JKeIe300€TOH.
[Ipobnembt
06e30macHoOro
HCIIOJIb30BaHUS
CTPOUTENBHBIX
MaTepHaJoB B
MOBCETHEBHOU KU3HMU.
XuMHU4eCcKuit
AKCIICPUMEHT:
Jemoncrpanuu:
Monenu
KPUCTALUTUIECKUX
peleToK

anmasa, rpagura,
¢dynnepena.
O3HaKOMIIEHHE C
MPOIIECCOM aacopOImu
PacTBOPEHHBIX
BEIIIECTB
AKTHBUPOBAHHBIM

IInanuposath 1
OCYLIECTBIISITh HA
MIPaKTHKE XUMHYECKHE
9KCIIEPUMEHTHI,
MIPOBOANTD
HaOJIIOAEHHS], 1eIaTh
BBIBOJIBI IO
pe3yspTaTtam
9KCIIEPUMEHTA IIPH
MIPOBEICHNUHI
nabopaTOPHBIX
OIIBITOB U
NpaKTHYECKUX pador.
CrnenoBath IpaBuIaM
Oe3omacHoii paboThI B
J1a00paToOpuu mpu
UCIIOJIb30BAaHUU
XMMHUYECKOH MOCy bl U
00opyIoBaHUs.
Hcnons3oBats mpu
BBINOJTHEHNH YI€OHBIX
3aJJaHUH TEKCTHI
yueOHHKa,
CIIpaBOYHbBIE
Marepuabl
(ITepuoguyeckyto
CHCTEMY XMMHUYECKHX
anemenToB 1. U.
Menzeneesa, TaOuILy
PpacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH 1
coJjeli B BoAE,
INEKTPOXUMHUUECKUN
pan

HaIpsHKSHU
METaJIJIOB)
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YIIEM U YCTPOHCTBOM
MIPOTUBOTa3a.
O3HaKOMIICHHE C
MPOIYKIUEH
CUJIMKATHOM
MIPOMBIIIIICHHOCTH
(Buneomarepuaisr:
CHJIMKATHAS
TIPOMBIIIJICHHOCTB ).
Monenu Monexky
OpPTaHUYECKHX
BEIICCTB.
JlabopaTopHBIii OTIBIT:
ITonyuenue,
cobupanue,
pacro3HaBaHue U
HU3y4YEHHE CBOWCTB
YTICKUCIIOTO Ta3a.
[IpoBenenune
Ka4eCTBEHHBIX
peaxmii Ha kKapOooHaT
M CHJIMKAT-HOHBI ¥
M3Y4YEeHHE MPU3HAKOB
WX MIPOTEKAHMS.
IIpakTuueckue
paboTHI:

No 4. TTomyuenue
YTIEKHUCIIOTO Tas3a,
H3YUYCHHE er0 CBOMCTB.
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
«Baxnenmmue
HEMETAJIbI U UX
COEIMHEHUS
Breraucnenus:

10 YPaBHEHHSM
XUMHUYECKUX peaKIuit




Paszgen 3. MeTa/IbI 4 HX COeTHHEHHUS

3.1

OO01ue cBOMCTBA
METaJIOB

4

O6mas
XapaKTepUCTHKA
XUMHYECKIX
AIIEMEHTOB — METAJJIOB
Ha OCHOBaHHH UX
MOJIOXKEHHUS B
[Tepuoanueckoit
CUCTEME XUMHUECKUX
snemenToB J1.1.
Menpeneesa u
CTPOEHHUS aTOMOB.
CTpoeHre MEeTaIoB.
Mertanmuaeckas CBsi3b
U MeTaJUTIecKas
KpHUCTaJUTHIeCcKas
peméTka.
DNIEKTPOXUMHUYECKUI
PSL HAIIPSDKCHUM
MeraoB. duznueckue
U XUMHUYECKHUE
CBOMCTBA METAJUIOB.
O01ume crnocoobt
MOJIy4YEeHHUS METAJJIOB.
[MonsTHE O KOPPO3UH
METaJUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX
ot kKoppo3uu. CIiiaBsl
(cranb, 9yTyH,
JIIOPATTFOMUHUH,
OpoH3a) U Ux
MIpUMEHEHNE B OBITY U
MIPOMBIIIJICHHOCTH.
Xumuueckuii
IKcnepumenm:
Lemoncmpayuu:
OO0pasIpl METAIOB U
CILIABOB.

N3yuenne pe3ynabTaToB
KOPPO3HU METANIOB
(BO3MOXKHO

PackpbiBaTh cMbICT
HU3y4aeMbIX OHATUH U
TIPUMEHSTH 3TH
TTOHATHUS TIPU
OIMMCAaHWU CBOMCTB
BEIIIECTB M X
TIpeBpaIeHHUH.
OOBACHATE O0IIHE
3aKOHOMEPHOCTH B
W3MEHCHUH CBOMCTB
3JIEMEHTOB-METAJIOB
M X COEIMHEHNH C
YIETOM CTPOCHHSI UX
aTOMOB.
XapakTepHu3oBaTh
CTPOCHHE METAJUIOB,
o0rmme Gpu3ndecKue u
XHUMHYECKHE CBOMCTBA
METAaJJIOB.
XapaxkTepu3oBaTh
001111E CITOCOOBI
MOJTyYEHHUsT METAIIJIOB.
OnuceIBaTh CIIOCOOBI
3aIIUTEl METAJUIOB OT
KOPPO3HH.

CrnemoBath IIpaBUIaM
Oe3omacHoi paboTHI B
nabopaTopuu mpu
HCIIOJIb30BaHUU
XUMUYECKOU MOCYIbI U
000pyIOBaHHUS.
IIpousBoautp
BBIYHCIICHUS 10
YpaBHEHHSIM
XUMHYCCKUX PEaKITHiA,
€CIIK OJUH U3
pEareHToB COJEPKUT
TIPUMECH.

bubaunorexa [JOK
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3.2

Baskneinnine MeTasibl
H X COCTMHECHUS

16

HCIIOIb30BaHKE
BUJICOMATCPUATIOB).
Jlabopamopnvie
onbimol.
O3HaKOMIICHHE C
00pa3aMn MEeTaIjIoB U
CILIaBOB, UX
¢$u3HIeCKUMHU
CBOMCTBaMH.
Buiuucnenus:
10 YpaBHCHHSIM
XUMHUYCCKUX
peaxkuuii, eciu OJuH
U3 PEarcHTOB
COIEPKUT IIPUMECHU

[{enouHble MeTaIIIBL:
M0JIOXKEHUE B
[epuoanueckoit
CUCTEME XUMHUUECKHX
anemenToB .M.
MeneneeBa, CTpoeHHE
WX aTOMOB,
HaX0XJICHUE B
npupojie. Puznyueckue
1 XUMHUYECKUE
CBOICTBA (Ha IPUMeEpe
HaTpHsl U Kaus).
OKcHJbl ¥ TUAPOKCHUIBI
HATpUS U KaJusl.
ITpumenenue
LIEJIOYHBIX METAIJIOB U
HX COEIMHEHUH.
[lenouHo3eMenbHEBIE
METaJUThl MAarHUU U

YyacTBOBaThH B
COBMECTHOI paboTe B
rape Wiv rpyrie.
Hcnons3oBath mpu
BBITIOJTHEHHU Y9EOHBIX
3aJaHUH TEKCTHI
yaeOHHKa,
CIpaBOYHBIE
MaTepHaIbI
(ITepmogmueckyto
CUCTEMY XUMHUIECKHUX
anemeHToB /1. U.
Menneneesa, Tabauily
pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U
coJjel B BOAE,
3JIEKTPOXUMHUYECKUI
psA

HalpspKeHU!
METaJIJIOB)

OO0BsACHATH 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB
3JIEMEHTOB-METAJIOB
M UX COEIMHEHHUH B
rpynnax ¢ y4éToMm
CTPOCHUS HX aTOMOB.
XapaxkTepu3oBaTh
¢dusnueckue u
XHMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
METAJIJIOB U MX
COE/IMHEHHH (OKCH/IOB,
TUAPOKCHUIOB, COJIEH),
CIIOCOOBI UX
MTOTyYCHHS,
MPUMEHEHHE U
3HAYCHUE B MPUPOJIC U
JKU3HU Y€TOBEKA.
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KaJIbIUil: TIOJIOKEHHE B
[Tepuoanueckoit
CHUCTEME XUMHUYECKUX
anemeHToB JI.1.
Memnpeneesa, CTpoeHUE
HX aTOMOB,
HaXOXXICHHE B
npupone. dusndeckue
U XUMIYECKHUE
CBOMCTBa MarHus 1
KalepLus. BaxxHelme
COEIMHEHUS KaJbIIHsI
(okcua, THIPOKCH]I,
conn). JKécTkocTh
BOJIBI U CIIOCOOBI €6
YCTpaHEHUSI.
ATOMUHUI:
TIOJIOXKCHUE B
[lepuognueckoit
CHUCTEME XUMHUYECKUX
anemenToB .M.
MeHpeneeBa, CTpOCHUE
aToma, HaXO0XJICHUE B
npupojie. Puznueckue
Y XUMHUYECKUE
CBOWCTBA AJIIOMUHUA.
AmpoTepHbIe CBOMCTBA
OKCHJIa U THIIPOKCH]IA
ATFOMUHUSL.

JKenezo: monoxeHue B
[epuoanueckoit
CUCTEME XUMHUYECKUX
anementoB J. .
MenpeneeBa, CTpoeHUE
aToma, HaXO0XJICHUE B
npupone. dusudeckue
1 XUMHUYECKUE
CBOMCTBA KeJe3a.
OKCHITBI, THAPOKCHIBI
u comu xenesa (II) u
xenesa (I1), nx

YcranaBnuBarthb
MPUYHHHO-
CJIEZICTBEHHYIO CBSI3b!
CTpOEHUE BellecTBa —
CBOHCTBa —
MIpUMEHEeHHE — Ha
MIPUMEPax U3yIaeMBIX
BEIIIECTB.
PacnoznaBats ¢
TTOMOIIIBIO
KauyeCTBEHHBIX
peaxkuuii MOHBI
METaJIJIOB: MarHusl,
KaJbIIUs, aTFOMUHHS,
IUHKa, xene3a (II) u
xenesa (II1), meau (II).
Jloka3bIBaTh
aM(pOTEPHBIN
XapakTep OKCHUIOB U
THIIPOKCHIOB
AMIOMUHUS U [TTHKA
IInanupoBaTh 1
OCYILECTBJIATH HA
MPaKTUKE XUMHUYECKUE
JKCIICPUMEHTHI,
POBOIUTH
HaOJIIOeHUSI, 1eNIaTh
BBIBOJIBI 110
pe3ynpTataM
SKCIICPUMEHTA TIPU
MIPOBEACHUH
J1a00PaTOPHBIX
OIIBITOB U
MPAKTHICCKHUX PadoT.
CrnenoBath paBuiIaM
6e3omacHoil paboTHI B
nabopaTtopuu pu
HCTIOJIB30BaHIH
XUMHUYECKOU MOCYIbI U
000pyIOBaHUS.




COCTaB, CBOMCTBA U
MOJIyYeHUE.
Xumuueckuii
IKCnepUMeHm:
Jemoncmpayuu:
OcoberHoCTH
B3aNUMOIEUCTBUS
OKCHA KIBIUS U
HaTpHUsl ¢ BOAOH
(BO3MOXKHO
HCTIOJIb30BaHUC
BUJICOMATEPHAJIOB).
OxkpatuBaHue
IJIaMEHU HOHAMH
HATPUs, KaJIusl U
KaJbIUs (BO3MOXKHO
WCIIOJIb30BaHUE
BHICOMATEPHUATIOB)
Uccnenosanue cBOiiCTB
JKECTKOH BOJIBI.
Iponecc ropenus
JKele3a B KUCIIOPOJIe
(BO3MOXHO
WCTIOJIb30BaHUE
BHUJIECOMATEPHAIIOB).
Jlabopamopnvie
OnvImbl:

IIpoBenenue
KauyeCTBEHHBIX
peaxIuii Ha HOHBI
(MarHus, KajabIus,
ATFOMUHUS,

uHKa, xenesa (1) u
xenesa (I11), memu (I1),
OTIFICAHHE TIPU3HAKOB
WX MPOTECKAHMS.
Uccnenosanune
aM(pOTEPHBIX CBOHCTB
THIPOKCHU/IA ATFOMUHUS
Y THIPOKCH/IA IIMHKA.

IIpousBoauts
BBIYHCIICHUS 10
XMUMHUYECKUM
YPaBHEHUSM.
YyacTBOBaThH B
COBMECTHOH paboTte B
rape WK TPyTIIIe.
BricTpauBats
pa3BEpPHYTHIE
MTICEMCHHBIE U YCTHBIC
OTBETHI C OIIOPOH Ha
uHdopmanuio u3
yueOHHKA U
CIIPaBOYHBIX
MaTepHajoB,
TPaMOTHO
HCIIOJIb30BaTh
HU3Yy4YEHHBIN
TIOHATUIHBIN annapaT
Kypca XUMHH




IIpaxkmuyeckue
pabomul:

Ne 6. XKEcTkocTh BOMIBI
1 METOJIBI €€
YCTpaHEHHUsI.

Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX
3a/1a4 I10 TeME
«Baxxaeimme MeTauIbl
H UX COCTHHCHUS.
Buviuucnenus:

M0 YPaBHEHUSM
XUMHUYECKHUX PeaKLnid,
€CIIM OJIUH M3
pEeareHToB JiaH B
HU30BITKE WIA
COJIEPKUT TIPUMECH;
MacCOBOM JOJIH
BBIXOJA MPOIYKTa
peakuuu

Hroro no pazneny
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Paznen 4. Xumus u okpy:xamomas cpeia

4.1 Bemecta u

YCJIOBCKa

Martepualibl B )KU3HU

3

BemtectBa u
MaTepHasl B
IOBCETHEBHOM JKU3HH
yenoBeka. be3omacHoe
HCIIOJIb30BaHUE
BEIECTB U
XUMHUYECKUX peaKIuit
B ObITY. [lepBas
MTOMOIITb TPH
XUMHYECKHX 0KOrax B
OTpaBICHUSIX.
XuMudeckoe
3arpsi3HeHUe
OKpYyXarouiei cpeabl
(mpenenbHas
JIOTTYCTHUMasI BEIIECTB.

XapakTepHu3oBaTh
POJb XUMHH B
pa3nmuHbIX cdepax
JeSITETILHOCTH JIFOJIEH,
OCHOBHBIE BEIIIECTBA U
MaTepHabl,
MIpUMEHSeMbIE B
JKIU3HH COBPEMEHHOTO
yenoBeka. OOBSACHATH
yCIOBUsI 6€3011aCHOTO
HCIOJIb30BaHUSA
BELIECTB U
XUMHYECKHX

peakuuii B ObITY.
AHanmu3upoBaTh U
KPHUTHYECKH

bubnuorexa [IOK
https://m.edso0.ru/7f41a636



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

Ponp xumun B
peleHnu
9KOJIOTHUECKUX
npooJieM.
XuMuyeckui
9KCIIEPUMEHT:
Jemonctpanuu:
Uzyuenne oOpas3moB
MaTepHaioB (CTEKIIO,
CIIaBBI METAJJIOB,
MOJIMMEPHBIE
MaTepHabl)

OLICHUBATh
nH}pOpPMaLHUIO O
BIIMSIHUU
MIPOMBIIIICHHOCTH,
CEJILCKOTO XO35MCTRA,
TpPaHCHOPTa U Jp. HA
COCTOSIHUE
OKpYXarollen cpenpl.
YMeTh OKa3bIBaTh
MIEPBYIO IOMOLIb ITPH
XUMHYECKHX 02KOTax U
OTpaBJIECHUAX.
IIpunumars yyactue B
o0CcyXIeHuH npodiieM
XUMHUYECKOU U
3KOJIOIMYECKOU
HaIlpaBJICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO
MO3ULIHIO O
mpobnemMe u
npeJularath
BO3MO>KHBIE ITyTH €€
peuieHus

HWroro no pazmerny 3
PesepBHOe Bpems 3
OBILLUEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«3narenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

tabnuuel: [lepuonnyeckas cucremMa xumuueckux snemeHToB J1. . MenneneeBa, Tabiuia

paCcTBOPUMOCTH, BJICKTI)OXI/IMI/I‘ICCKI/II‘/'I PO HAITPSPKCHUA METAJLJIOB

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.- Peanu3sanus-

tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToauueckoe-mocooue-1isi-

yuuress.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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