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YUEBHO-BOCIIUTATEJIbHBI KOMITJIEKC
"LLIKOJIBHASI AKAJIEMUSI UMEHW MAJIBLIEBA AJIEKCAHJIPA UBAHOBUYA"
FOPOJIA BAXUUCAPAN PECITYBJIMKU KPbIM

[TPUHSATO YTBEPXJIAIO
neaaroruyueckum copetom MbOVY JHupextop MBOY YBK
YBK «lllkonbhas akagemus KOJIbHAs aKaJleMHUs

uM.Mansuena A.U.» e "‘-"(ie?:;. esa A.U.»
(nmpotokon ot 27.08.2026 Ne 12) X

@ ropona Bax4ucapait 2}
AnanTuposanuas paouas\iporpANMag kpum |/

AAR 00YHAIOWHXCS € 32 PARKOI NCHXHUecROROo

Knacc: 8,9
Bcero uacos - 68
KonuuecTBo yacos B Heaeno - 2

Cocrasnena B cooreTcTBUM ¢ DeaepanbHbIM roCyAapCTBEHHbIM 00Pa30BaTENbHBIM CTAHAAPTOM OCHOBHOIO
obuwero obpazosanus, MenepanbHoii aganTpoBaHHol 0GpazoBaTeNbHON MPOrpaMMOll OCHOBHOrO  06LIero
obpasosanus, MeaepanbHoi aganTupoBantoii paGoueii nporpamMmoii no yueGHomy npeamery «Xumus».

Yuebunk:

I'aGpuensn O.C. Xumusi: 8 knace: Gasosblii yposenb: yuebuuk / O. C. [aGpuensn, U.I. Octpoymos,
C.A. CnankoB. — 7 —e u3j., crep. - Mocksa : [pocseuienue, 2025,

Yuebnuk:

["abpuensan O.C. Xumusi: 9 knace: Gaszoswiii yposenn: yuebunk / O, C. I'abpuensin, U.I'. Octpoymos,
C.A. Cnaaxos. — 8 —e u3iL. crep. - Mocksa : Ipocseinenne. 2026.

Yyurtenb:
Tpycosa Enena BukropoBHa, nepsas kareropus, ctax padbotsl 13 sier

PACCMOTPEHO COI'JTACOBAHO
LWIKOJIbHBIM METOJAMUYECKHUM O0BeIHHEHHE 3amecTuTeNb AUpeKTopa no Y BP
ITporokon ot 21.08.2026 Ne 4 MBOY YBK «lllkonbHas akageMus

uM Mansuesa A.U.»

C «Lman/—/C.A. CrapocTiok/

r. baxuucapaii
2026 .



INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO TIpenMera «XuMUs. ba3oBbIid ypOBEHb» M 00YYarOUTUXCS C
3a/IepKKOM nicuxudeckoro pa3sutus (nanee — 311P) Ha ypoBHEe 0CHOBHOTO 00111er0 00pa30BaHUs
COCTaBJIeHa Ha OCHOBE

. denepanbHOTO TOCyIapCTBEHHOIO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC
000),

. @DenepalibHOl  aganTUPOBAaHHONW 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus Ui OOYYaIONIUXCSl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (IIpukas
Mumnrnpocgernienus: Poccuu ot 24 Hos0ps 2022 r. Ne 1025),

. denepanbHOI paboueli mporpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus y4eOHOTO MpeaMeTa
«Xumus. bazoBbIil ypOBEHB)
. denepalibHOM MPOTrpaMMbl BOCIIMTAHUSA, C YYETOM paCIpeleleHHBIX [0 KiaccaM

poBepsieMbIX TpeOOBaHUUW K pe3yibTaraMm ocBoeHus DenepalbHON aganTHPOBAHHOU
0o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHWsl i OOYYaromIMXCcs C
3aJIepP>KKON TICUXUYECKOTO PA3BUTHUS.

C U3MEHEHUSIMU, YTBEPKIEHHBIMU:

. [Tpukazom MunHcTepcTBa npocsenieHuss Poccuiickoii denepanun ot 8 okTs0ps 2025 r.
Ne 729 "O BHeceHMHM HM3MEHEHUIl B HEKOTOpbIE MpPHUKa3bl MMHUCTEPCTBA IPOCBEIICHUS
Poccuiickoii @eneparuu, Kacaromiuecs (heaepaibHbIX 00pa30BaTeIbHBIX POrPaMM HAYATbHOTO
o0miero o0pa3oBaHus, OCHOBHOTO 00IIIero 00pa3oBaHus M CPEAHET0 001Iero oopazoBanus';

. [Ipukazom MunucrepcrBa npocsemienus Poccuiickoit @enepanuu ot 10 HosiOpst 2025 T.
Ne 808 "O BHeceHMH H3MEHEHUIl B HEKOTOpbIE MpPHUKa3bl MMHHUCTEPCTBA IPOCBEIICHUS
Poccuiickoii @eneparyu, Kacaromiuecs (heaepaabHbIX 00pa30BaTeIbHBIX IPOrPaMM HAYaJIbHOTO
o0miero o0pa3oBaHus, OCHOBHOTO O0IIIero 00pa3oBaHus M CPEIHETO 001Iero oopa3oBaHms"

[IporpamMa 1o XUMHUHM Ja€T TPEACTABICHHWE O IIENsAX, OOmIeH crpareruu OoOydeHwus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
00s13aTeNIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT pacipeesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XMMHH, ONPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAEPKAHMSI, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUaIOIINXCs, ONPEaeIieT BO3SMOXKHOCTH MpeAMETa IS pealu3aiun
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHMs OCHOBHOH 0Opa3oBaTeNbHOW IMpOrpamMMmbl Ha YpPOBHE
OCHOBHOTO 0O01Iero oOpa3oBaHMs, a Takxke TpeOOBaHMH K pe3yiapTaTaM OOyueHHUs XUMHUHU Ha
YpOBHE IIeJiell U3y4eHHUs MpeMeTa U OCHOBHBIX BUIOB yue€OHO-II03HABATEIbHON AESITEIbHOCTU
00yYaroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHUE XUMHUH CIYXXKUT OCHOBOW U1 (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
IPEJICTaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OpPMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTHYEeCKOi 0e30MacHOCTH, MPOOIIeM 3paBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peann3alii BO3SMOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CHOCOOHOCTEH 00yyaromumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuoHaIbHOMN 1 TeTbHOCTH;



3HAaKOMHUT CO CHEHU(PHUKOW HAyYHOTO MBIIIICHUS, 3aKJIaJbIBAE€T OCHOBBI IIE€JIOCTHOIO
B3IJIA/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAroM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLIHXCS;

CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K IpPUpPOJE, K 4YeJIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJIOTHYECKOe 0Opa3oBaHME
o0yyJarouuxcs.

JlanHbple HampaBieHHS B OOYYCHMHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON Ccomep KaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpasKeHHEeM 0a30BOi
HayK{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4arolMMHUCS CUCTEMBI IEpPBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa conepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja K eé mzydeHuro. CopepxaHHE CKJIAAbIBAETCS M3 CUCTEMBI NOHATHH O XMMHMUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUILY IOCJIENOBATEIBLHOTO Pa3BUTHsA 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPECTaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUM aTOMa U XMMUYECKOH CBS3H;

— Mpe/ICTaBIEHUI 00 MEKTPOIUTUYECKON TMCCOLMALNN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTOMY, BBITTOJTHSS
(byHKLIMU 00BSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH PAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM HpPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAaHUIO M METOAAM IO3HAaHUA B Hayke. M3ydeHue xumMun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaAMeTOB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUHU TPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KakK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, S3bIKka HayKd, B
OpUOOIIEHNH K HAyYHBIM METOJaM MO3HAHUS IPU U3YYEHHH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MPaBHUI OE30MacHOTO
oOpallleHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
nproOpenu Takue e, Kak:

— (popmHUpoOBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HHU;



— HampaBJICHHOCTh OOYYCHHS HA CHCTEMaTHYECKOE TMPUOOIICHHE OOYJaronuxcs K
CaMOCTOSITENILHOM ~ MO3HABAaTENIBHONW  NIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BUOB JIESTEIBHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yuclie yMEHU 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIBIT,
MOJIyYEHHBIE MPU M3yYECHUU XHUMHUU, MPUMEHSATh UX MpPH pElIeHUH MpoOJeM B MOBCEAHEBHOU
JKU3HU U TPYJIOBOU JIESTEIBHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHHA, TTOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJIecOo00pa3HOro MoBeneHUs B OBITY U
TPYIOBON JEATENLHOCTH B LENSIX COXPAHEHHs] CBOETO 3J0POBBS U OKPYXKAlOUIeH MpUpOIHON
Cpenpl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO0mee 9nCIIO 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kiacce — 68 gacoB (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4yaca B HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIEMEHTbl. CHMBOJIBI XMMHMYECKHX JJIEMEHTOB.
IIpocTeie U Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHass Macca. OTHOCHUTENbHAs MOJIEKYJSIpHas Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI U YHCIIa
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

O®uznyeckue M XMMHUYECKUE SIBJICHMS. XUMUYECKas peakuus U e€ NpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAEHCTBHE Mea C KUCIOTOM) SIBJIEHUM, HAOII0eHIE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakIuil (pas3iokeHue caxapa, B3auMoJieicTBue
CepHON KHUCIIOTHI ¢ XJOpHIoM Oapus, pasznoxkeHue rujapokcuaa menu (II) mpu HarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (II), uzydenne cnocoOoB paszieseHus cCMeceil:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJEJIEH MOJIEKYJI
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopoja B npupoje, pu3nueckue 1 XuMHUUYECKUe CBOWCTBA (PEaKIMHU TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — aljioTporHas MOAM(pUKALUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUUYECKUE peakUMU. TomnMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOCOObI oyyeHus. KuciaoTs! u conu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCKUE cBOWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HeconeoOpasytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME UM XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBaHUH.

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

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

I'eneTnyeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W TNpEKpallleHus ropeHus (moxkapa), 03HaKOMJIICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOM0IeHHE 00pa3lloB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEeM U KajblueM) (BO3MOKHO HCIIOIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIIOT C METaJNIaMH, PEaKIIUii
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4yeckux iementos /[, .
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC U MIETIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). JIE€MEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojiokeHuto B Ilepuoanyeckoit
cucteme /1. 1. Menaeneera.

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



3nauenue Ileprnonnueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

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

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl OKucieHus
¥ BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WIIOCTPUPYIOIIMX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepes3 UCIOJIb30BaHKE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATHH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHUABI XUMUYECKOW CBS3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, Te€HETHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DEKTY, 0 U3MEHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 VYYaCTUIO KaTajm3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHH. DAKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccounanuu. CUibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsaTHE O THAPONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3JACHCTBHUS pa3iIMUHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPEaKUuMi MOHHOTO oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJCHCTBHE C METaUlaMM, HeMeTalljlaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyinbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MoydeHue u npumeHeHne. Coau aMMOHUS, UX (pU3HUECKHe U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MUHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanume QocdaToB B KadecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B pupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIII€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HePTh), MPOLYKTHI UX MepepaboTku (OeH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWMCTBA, MOJYYEHHE U IPUMEHEHHUE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCIIOJIb30BaHMSI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COCAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHUajoB), HaOdIoJeHHWe Tpouecca OOyIJIMBaHUS — caxapa TMOJA  JIeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa M UX COEAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS B (hocdaT-uOH U U3ydYeHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeJIbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, MojdyyeHue, coorpanue, paclio3HaBaHue U U3y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
MPOMBIIIJICHHOCTH, PEIIEHIE YKCTIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHeime HeMeTaTbl 1 UX
COEIIMHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MmertaioB. Mertamindeckas CBs3b M METANIMYECKAs KPUCTAIIMYECKas pEenIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajb, YyryH, JIOPAIIOMHHHM, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmuueckux 3iemeHtoB . M. MenpaeneeBa, CTpoO€HME MX aTOMOB, HaXO0XXJICHUE B MIPUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MeneneeBa, CTpOCHHE aTOMa, HAX0XKACHUE B Ipupoje. Pu3nueckrue U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIE€HHE B npupoze. Ousznyeckne U XUMHUYECKUE CBONCTBA
sxene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xenmesza (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
PE3yIBTATOB KOPPO3UH METAIUIOB (BO3MOXKHO HCITOJIb30BAaHHE BUICOMATEPHUAIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCTIOopoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUAEOMATEpUaoOB), IPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(ITI), memgu (II), HaGmro/ieHNEe W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHME BUIEOMATEPUATIOB), UCCIIENOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuii B ObITy. [lepBasg momMomip mpu XMUMHYECKHUX OXKOTax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JIJISl OTJEJbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEPEHHE, MOJIEINb, SIBICHHUE, TAPHUKOBBINA (D PEKT, TEXHOIOTHSI, MATEPHATIBI.



O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TONBI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOHIEr0o 0O0pa30BaHUS
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBHJIaMU M HOPMaMU MOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaIMell O MEepeOBBIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(POPMALIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0OpOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH I1eiecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil 0€30IacCHOrO MOBEJCHHS MPHU paboTe C BEIIECTBAMU,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMMH, J1JIs pEIIeHUs 3a/a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHWN U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4€OHOH /1€ TeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHSATHH (BBIJIEIATH UX XapaKTePHbIE MPU3HAKHU, YCTAaHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBBIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCIOJbh30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHWSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IIpOoIlecca, CAMOCTOSTENILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PA3INYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOJIBI U 3aIPOCHI TIPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 33134
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O WCIIOJIb30BaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBaTh B Ipollecce y4eOHOM M HCCIIeIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WiM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PEe3yIbTAaTOB BBINOJTHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENLCKOM NIeATEIbHOCTH MPU PEIICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpeJTlaraeMble B YCJIOBHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

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



0o0y4aloUMKCS Hay4HblEe 3HAHUSA, YMEHMs U CIOCOObI IEWCTBUM, BUABI JESITEIBHOCTH IO
MOJIyYEHHIO0 HOBOT'O 3HAHMUSI, €r0 HHTEPIPETaluu, IpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3ITMYHBIX

y4eOHBIX ¥ HOBBIX CUTYaIIUSIX.
K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkiuii: peakluu COEIMHEHUs, peaKLUU pa3IoKEeHUs], PEAKIUN 3aMELICHUs], PEaKLIUH
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTAaBICHHS (OpPMyN BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(koBayleHTHAsl U HOHHAs1) B HEOPTAHUYECKHUX COCTUHCHHSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noxarpynna (b-rpynma)», Manble U OoJiblIMe TEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CII0SIM);

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

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCTIIEPUMEHT (PeabHBIM U MBICJICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOJA), NPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpAaTHMbBIE W HEOOpaTUMBbIC pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTA/UIMUECKas pemeérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY [UJISI COCTaBJieHUS (OpPMYS BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiam, BHUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINIECKOM TaOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DSJEMEHTOB M HMX COCIUHEHUW B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTEIICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIAITh YPaBHEHUS 3JIEKTPOIUTUUECKOM TUCCOLMALMU KUCIIOT, LIEJIOYEl U COJEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluil;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TaKKe IpaBUja OOpalleHUs C BELUIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOJIUTH PEAKLUH, MOATBEPXKIAIOIIME KAYEeCTBEHHBIH COCTAaB pa3jMyYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaunmenoBanue KommnuectBo OCHOBHBIE BUIBI I€ATEILHOCTH
/a pa3eNoB U TEM qacoB Copepxanue o0y4eHus o0yJaromuxcs

yueOHOro npeaMera

IIepBOHaqaﬂlJHﬂeX]HWquCKHe]POHHTHH

11

XUMuS — BaXKHas
00acTh
€CTECTBO3HAHMS
U IIPAKTUYECKON
JIeITENHbHOCTU

YCJIOBCKaA

5

[Ipenmer xumuu. Posb XUMUM B KU3HU
YesloBeKa. XUMUS B CUCTEME HayK.

Tena u BeniectBa. u3nyeckue CBOMCTBA
BElIECTB. ATpErarHoe COCTOSIHUE
BenlecTs. [loHsATHE O METOIaX TO3HAHUS
B XUMHH. UUCThIE BEIECTBA U CMECH.
Crioco0sblI paznienenus cmeceil.
Xumuueckuii sIkcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XMMUYECKOH MOCYI0M,

¢ npaBuiIaMu paboThI B TabopaTopHu

U IIpreMaMu 0OpaleHus ¢
71a00paTOPHBIM 000PYAOBAHUEM.
duznyueckre CBOKNCTBa 00pa3IoB
HEOpPraHMYECKUX BEUIECTB — METAJIJIOB

Y HEMETAIJIOB.

Crioco0ObI pazaenenus cMeceit
(unpTpoBaHUE, BRIIApUBAHUE,

TUCTHIIISIMS, XpoMarorpadus).

PackpbIBaTh CMBICI U3y4a€MBbIX TOHATHH.
PackpbIBaTh pojib XMMHUU B IPUPOJIE

U JKU3HU YelIOBEKa, €€ CBA3b C IPYTUMHU
HAayKaMH.

PaznuyaTh 4rCThIE BEIECTBA i CMECH;
OJTHOPOJTHBIE U HEOTHOPOIHBIE CMECH.
Paznuuath pusnueckue 1 XMMUYECKUe
SIBJICHUSL.

CrnenoBatp anropuTMam MCIOIb30BAHHS
IKCIEPUMEHTATHHBIX METOJIOB —
HaAOIIOZICHUS ¥ DKCTIEPHMEHTA.
Habmtonate 1 onucheiBaTh OOBEKTHI

TIPH TIPOBEICHUH JIEMOHCTPALIUI

1 1a00paTOPHBIX OIBITOB IO U3YyIECHUIO
(¢u3nYeCKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3JeNeHns CMeCce! BEILIECTB.
[IpoBOAUTH XUMUYECKUM SKCIIEPUMEHT
NP pa3efieHuH cMecel (Ha mpumepe

OUYMCTKHU TTOBAPEHHOM COJIN) B XOJI€
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Jlabopamopuvie onvimui: 3yuenue u
onucanue GU3NYECKUX CBONCTB 00pa3oB
HEOPTraHUYECKHUX BEIECTB.

W3ydenue crioco0oB pa3ieneHus cmecei (¢
MTOMOIIbIO0 MarHuTa).

IIpaxmuueckue pabomol:

Ne 1. IlpaBuna paboTsl B 1aboparopuu u
preMbl 00palleHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cMmeceii (Ha mpuMepe OYUCTKH

MIOBapEHHOM coJn)

paKkTU4YecKoi paboThI Ne 2.

CrnenoBath mpaBuiiaM MOJIb30BaHUS XUMUYECKOM
MOCY/I0 M JIabopaTOpHBIM 000pyIOBaHUEM, &
TaKKe MpaBuUiiaM 00paIeHUs C XUMHUYECKUMU
BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKITUEH
IIPU BBITTOJIHEHU U IPAKTUYECKOM

pabotsl Ne 1.

BricTpanBath pa3BepHyThIe MUCHbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UH(OpMAaIHIO U3 yueOHHKA

Y CIIPAaBOYHBIX MATEPHAIIOB, TPAMOTHO
MCII0JIb30BaTh U3yUYEHHBII NOHATUIHBIN annapar
Kypca XUMHH

1.2.

Bemectsa
1 XUMUYECKUE PEaKIUU

15

ATOMBI U MOJIEKYJIbI. XUMUYECKHE
s1eMeHThbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U coKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYeHUE.

Xumunueckas popMyna. BaneHTHOCTH aTOMOB
XUMHWYECCKHUX DJICMCHTOB.

3aKOH OCTOSTHCTBA COCTaBa BEIIECTB.
OTHOcHUTENbHAs aTOMHAs Macca.
OtHOCuUTENbHAs MOJIEKYJISIpHAsE Macca.
MaccoBast 10J151 XUMHUYSCKOT0 2JIEMEHTA B
COEJIMHEHUH.

OmnpenensaTb NPU3HAKK XUMUYECKUX PEAKIINH,
YCIIOBUS UX MPOTEKAHMS.

OOBSACHATH CYIIHOCTh (PU3MUYECKUX

U XMMHYECKHX SBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHS.
KnaccudunupoBaTh XuMHuecKue
peakiuu (Mo YUCITy U COCTaBy
pearupyromux 1 00pa3yromuxcs
BEIIIECTB).

CoctaBiiath (opMyIibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U OTIPEACTISATh
BAJIEHTHOCTb 110 (JOpPMYJIaM BEILECTB.
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KommuectBo BemecrBa. Mosib. MossipHas macca.
B3anmocBs3b KOJIMYECTBA, MACChl U YHCTa
CTPYKTYPHBIX €IMHHUI] BeulecTBa. PacueTsl o
dbopMynaM XUMHUECKUX COEAUHEHH.
dusnueckue u XUMHUYCCKUC SABJICHUS.
XuMuYecKasi peaklus 1 ee Mpu3Haku. 3aKoH
COXpaHEHMsI MaCcChl BELLIECTB.

XUMUYECKUE YpaBHEHUSI.

Krnaccudukanus XHMHUECKUX peaKIuii

(coemuHeHUsI, pa3lIoOKEHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuii IKCnepumenm:

Jlemoucmpayuu:

duznueckre CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAJIOB U
HEMETaJUIOB.

OO0pa3npl  BemecTB KonudecTBOM 1 MoIb.
dwusndeckue ssBiIeHUs (TUIABJICHUE BOCKA, TASTHHEC
JbJa, pacTUpaHHUe caxapa

B CTYIIKE, KUTICHUE ¥ KOHICHCAIINS BOJIBI).
XuMuyeckue sBieHus (TOpeHre CBeuu,
MPOKAJTUBAHUE METHOM IMPOBOJIOKH,
B3aMMOJICHCTBHE CO/BI HIIM MeJa

C COJISTHOM KUCJIOTOM).

Habmroienne mpu3HakoB MPOTEKaHUS

PaccraBnsaTs K03 UIMEHTHI

B YPAaBHEHMSIX XMMUYECKUX pPeaKLil.
Habmronate 1 onuceBaTh 0OBEKTHI IPU
IPOBEICHUH JIEMOHCTPALNi

¥ 1a00paTOPHBIX OIBITOB.

[TpoBOaUTH BBIUKCIIEHUS 110 (hOpMyIaM
XUMHAYECKHX COCAMHEHUI 1 YpaBHEHHSIM
XUMHUYECKHX PeaKIHii.

[TpuMeHsTh €CTECTBEHHO- HAyYHBIE METOIBI
IO3HaHUA (B TOM 4Mcie HabIroAeHue,
MOJICTUPOBAHHE,

9KCHEPUMEHT U OCHOBHBIE OIIEpaLH
MBICIIUTEIBHOM IESTETbHOCTH

(cpaBHEeHUE, KITaCCU(PUKALINS)

BricTpanBath pa3BepHyTHIEC TMCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOH

Ha UHQOpMaIHIO U3 yueOHHKa

U CIIPABOYHBIX MaTepHalioB, IPaMOTHO
VCITOJIB30BATh N3yYEHHBIN NOHATUIHBIN anmnapar
Kypca XUMHH
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XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, NOJlyuYEeHUE U Pa3IoKEHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMOACHCTBHE
sKenes3a ¢ pactBopoM coiiu meau (I1). OnbIThl,
WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHSI MACCHI.
Jlabopamopuvie onvimul: Co3nanue

Mojiesiei MOJIeKy (IIapOCTEeP>KHEBBIX ).
Onucanue GU3NIECKUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB —METAJIIOB U
HEMETAJIJIOB.

Hab6nronenue ¢pusnveckux (IiaBjieHue BOCKa,
TasiHUE JIbJIa) U XUMUUYECKUX (TOpEHUE CBEUH,
MIPOKaIMBaHUE MEAHON MPOBOJIOKH) SIBICHUU.
Habmntoienue u onycanye Npu3HakoB
MPOTEKAHUS XUMHUECKUX PEaKIui pa3HbIX
THUTIOB.

Buiuucnenus:

OTHOCHUTEIIbHOW MOJIEKYJISIPHOM MacChl BEILIECTB,
MOJISIPHOW MacChl, Macchl

BEIIECTB, MAaCChl U KOJIMYECTBA BELIECTBA;
MacCOBOM JJOJIM XUMHUUYECKOTO 3JIEMEHTA 10
dbopmysie COeTMHEHHS;
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10 YPaBHEHUSM XUMUYECKUX peaKLnii:
KOJIMYECTBA, MacChl BEILIECTBA

10 U3BECTHOMY KOJIMUYECTBY, Macce
pEareHToB WM MPOAYKTOB PEAKIIUU

Hroro no pazgeny

20

BaskHeiinue NMpeaACTABUTEC/IM HEOPIraHUYCCKUX BEIIECCTB

2.1 Bozayx. Kucnopon.
[Toustue 00
OKCHIAX

6

Boznyx — cmech razos. CocraB Bo3yxa.
Kucnopon — snemeHT u npoctoe

BeulecTBo. HaxoxneHnue kucinopoaa

B IIpUpoO/JIe, PU3NUECKHe U XUMUYECKHE
cBoiicTBa (peakuuu ropeHusi). OKCUIbI.
[Tpumenenue kucnoponaa. Criocoosl
MOJIyYEHUsI KUCIIOPO/ia B JIabOpaTOpUH U
IPOMBINIIEHHOCTH. KpyroBopoT kuciopoza B
npupoae. O30H —

IIOTPONHAst MOM(UKAIMS KHCIOPOa.
TennoBoii 3¢ HeKT XUMHUUECKOU peaKInu,
TEPMOXUMHUYECKHE YPABHEHHUS, IK30-

Y SHAO0TEpMUYECKHUE peakiiu. TOIIMBO: yroias U
MeTaH. 3arpsi3HEHNE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO
CII051.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu.

KauecTtBeHHOe onpezienienre coepkanus
KHCJIOpOJIa B BO3AYXE

[Tonyuenue, cobupanue, pacro3HaBaHue

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
cocTaBleHUs GOPMYI BEIIECTB, MOJIEKYISIPHBIX
YPaBHEHU XUMUYECKHUX PEAKLIUN C y4aCTUEM
KHCIJIOPOJa.

XapakTepu3oBaTh (ONMUCHIBATD ) COCTaB
BO3/yXa, (pU3nvecKre U XMMHUECKHe
CBOICTBa KHCIIOPO/1a, CIOCOOBI €T0
NIOJIyYEHUs], IPUMEHEHUE U 3HAUCHUE B
HIPUPOJIE U )KU3HU YEJIOBEKA.

CpaBHMBATh peakliMi TOPEHUS U

MEJIEHHOTO OKUCIICHHUSI.

OOBACHATH  CYHIHOCTb  JKOJIOTHYECKHX
npo0OsieM, CBSI3aHHBIX C  3arps3HEHHEM
BO3/YyXa.

CrnenoBaTh paBuiaM 0€30MacHOM padOTHI B
nabopaTopuu

P UCTIOJIb30BAaHUM XUMHUYECKOM TIOCYIbI U
000pyI0BaHUs, a TAKXe MPaBUIaM
oOpareHus ¢ TOprOYMMH BEIIECTBAMHU.
[InanupoBaTh U OCYLIECTBIIATH
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U U3y4YeHUE CBOMCTB Kucinopoaa. Habmonenue
B3aMMOJICICTBHS BEILIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U ITPEKPAILICHUS
ropeHus (moxkapa).

Jlabopamopmuwiii onvim: O3HaAKOMIJICHHUE C
o0Opa31amMu OKCUIOB U OMHCaHUE UX
CBOMCTB.

Ilpaxmuuyeckas paboma:

Ne 3. Tlonyuenue u cobupanue

KHCIIOPO/1a, U3YYEHHUE €ro CBONCTB.
Buvruucnenus:

MOJIEKYJISIPHOM MacChl KUCIOPOa U 030Ha
Ha OCHOBAaHUU aTOMHOM MacChl
XUMHUYECKOTO 2JIEMEHTa; KOJIUYECTBa,
Macchl BEeIIecTBa

M0 YPaBHEHUSM XUMHUECKUX PEaKIIHi

Ha MPAKTUKE XUMUYECKHE
SKCTIICPUMEHTHI, TPOBOJIUTH HAOJIOICHHUS, JIEIaTh
BBIBOJIBI 10 pe3yJibTaTaM

AKCTIIEPUMEHTA MPHU MTPOBEACHUH JIAOOPATOPHBIX
OTIBITOB ¥ TIPAKTUYECKOUN PabOTHI.

BE1unciigaTh KOJIHYECTBO BEIISCTBA, 00BEM Ira3a
o popmymnam.

YyacTBOBaTh B COBMECTHOM paboTe B

rpymrme.

BricTpanBath pa3BepHyThIe MUCHbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UH(OpMAaIHIO U3 yueOHHKA

Y CIIPAaBOYHBIX MaTePUAJIOB, TPAMOTHO
WCII0JIb30BaTh U3yUYEHHBII NOHATUIHBIN annapar
Kypca XUMHH

2.2

Bonopoa. I[Tonsarue o
KHCJIOTaX U COJISAX

Bonopoxa — snemeHT u mpocToe

BelecTBO. Haxoxaenue Bogopoaa

B pupoJe, GU3NIECKre U XUMUYECKUE CBOMCTBA,
MpUMEHEeHne, CrocoObl moaydenus. Kucinorer u
COJIU.

Mousipablii 00beM Ta30B. PacueTs o
XUMHUYECKUM YPABHEHUSIM.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu.

[Tomyuyenue, cobupanmue

PackpbIBaTh CMBICI N3y4aeMbIX IOHATUHI U
MIPUMEHSTh 3TH OHSTUS TIPU ONMCAHUU CBOWCTB
BELIECTB U UX MPEBPAILECHU.

XapaxkTepu3oBaTh (ONMUCHIBATh) (HU3NUECKUE U
XMMHUYECKHE CBOICTBA BOJIOPOJIA, CIOCOOBI €ro
MOJIy4€HHUs, IPUMEHEHHE.

Cobupatp mpubOp 1715 HOTYUYEHUs BOJOPOA.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
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Y paclio3HaBaHUE BOAopoaa. Bzanmoeiictue
Bozopoaa ¢ okcuaom menu (II).
Jlabopamopmuwiii onvim: B3aumoaeicTaue
KHCJIOT C MeTaiiamMu. [Ipakmuueckas paboma:.
Ne 4. Tlonmyuenue 1 cobupanue BoIopo/ia,
U3yUYEHHE €ro CBOMCTB.

Buviuucnenus:

00beMa, KOJIMYECTBA BEIIECTBA I'a3a 10

€ro M3BECTHOMY KOJIMYECTBY BEIICCTBA

Wi 00beMy;

00BEMOB ra30B IO YPABHEHUIO PEAKIIUU HA
OCHOBE 3aKOHA 00bEMHBIX OTHOILICHHIA T'a30B

JUIsL COCTaBIICHUS (POPMYJI BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMUYECKUX PEaKIIHiA
C y4acTHEM BOJIOPO/a.

BBIUnCIIATE MOJISIPHYIO MaccCy BEIECTB;
KOJINYECTBO BELIECTBA, 00BEM rasa, Maccy
BEIIIECTBA.

[TpoBOANTH pacyeTsl 10 YpaBHEHUSIM
XUMHYECKHX PEaKIUii: KOJIMYecTBa, 00beMa,
MAacChI BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY,
00bEMy, MAaCCE PEareHTOB HIIU MPOTYKTOB
PEaKIHH.

CnenoBath mpaBuiiaM 0€301MacHOI paOboTHI B
1a00paToOpUn UCIIOIHL30BAHUN XUMUYICCKOM
TIOCY/IbI U 00OPYIOBaHMS, & TAKKE

npaBujIaM OOpaIIeHHs C TOPIOUYNMHU
BEIIECTBAMH B OBITY.

[TnarupoBaTh M OCYIIECTBIATH HA

MPAKTUKE XUMUYECKUE

IKCIIEPUMEHTEHI, TIPOBOJIUTH HAOJIIOICHUS, IeTIaTh
BBIBO/JIBI 110 pe3yJIbTaTaM

IKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOI paboTe B

rpymnme

2.3

Bona. PactBopsil.
Iloustue
00 OCHOBaHUAX

dusnueckue cBorcTBa BOAbL. Boma kak
pacTBOpUTEINb. XUMUUECKUE CBOMCTBA BOJBI.

PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHI U
IMPUMCHSATH 3TH IIOHATHA IPU OITMCAHUN CBOICTB
BEILIECTB U UX MPEBPAILICHUH.

24



OcHoBaHusl.

PactBopsl. Posibs pacTBopoB B mpupoze U B
JKU3HM yesioBeka. KpyroBopoT BojibI B
pUpoJE. 3arpsI3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYUCTKA IPUPOJAHBIX BOJI.
HacpliieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI.
PacTBopuMOCTb BemiecTB

B BoJie. MaccoBast 7107151 BellecTBa B
pacTBope.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

PactBopeHue BelecTB ¢ pa3aunyHoOn
pPacTBOPUMOCTBHIO.

BsaumopeiicTBue Boibl ¢ MeTaJUIaMu (HaTpUeM U
KaJIBIIEM).

HccnenoBanue pacTBOPOB KUCIOT

U IIEJIOYEN C TOMOIIBIO MHIUKATOPOB.
Jlabopamopnuie onvimul ccnenoBanue
0COOEHHOCTEN pacTBOPEHNUS BELIECTB C
Pa3IMYHON pacTBOPUMOCTHIO.
[TpuroroBnenue pacTBOPOB

C OIPEEICHHON MaCCOBO A0JIEN PACTBOPEHHOIO
BEILIECTBA.

Ilpaxmuueckas paboma

Ne 5. ITpuroroByieHue pacTBOPOB ¢
ONPEAEIEHHON MAaCCOBOM J0JIEM

XapakTepHu3oBaTh (U3UUECKHE

Y XUMHYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpUTEIISE B IPUPOAHBIX MPOLECCaX.
CocTaBnsTh ypaBHEHUS XUMHYECKUX PEAKIIUH C
y4acCTHEM BO/IBI.

OOBSICHATH CYIIHOCTB SKOJIOTHUECKHUX MPOOIIEM,
CBA3aHHLBIX C 3arpA3HCHUCM IIPHUPOAHBIX BO,
CIIOCOOBI OYHCTKH BOJIBI OT IIPUMECEH, MEpHI IO
OXpaHe BOJ

OT 3arpsi3HEHUSL.

HJIaHI/IpOBaTI) M OCYHICCTBJIATH HA

IPaKTHKE XUMHYECKHE

OKCIICPUMCHTBI, IPOBOAUTH Ha6JIIOII€HI/I$I, J€J1aTh
BBIBOJIBI 110 pe3yIbTaTaM

SKCTIIEPUMEHTA MPHU MTPOBEACHUH JIA0OPATOPHBIX
OTIBITOB ¥ IPAKTUYECKOH paboOTHI.

CnenoBath mpaBuiiaM 0€301acHOI paboThI B
71a0opaTOpUX IPU UCTIOIB30BAaHUH
XUMHAYECKOH TIOCYIBI M 000PYIOBAHHS.
[IpoBOIUTH BEIYUCIIEHHS C TPUMEHEHUEM
HOHSTHS «MaccoBasi I0JIS BELIECTBA

B PacTBOpE».

BricTpauBath pa3BepHyTHIE IUCHEMEHHBIE U
YCTHBIE OTBETHI C ONOPOH
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PacTBOPEHHOIO BEIIECTBA.
Bviuucnenus:

C UCITOJIB30BAHUECM ITOHATHA «KMaCCOBas J0JIA

BCIIECTBA B paCTBOPE»

Ha HHPOPMAILIHIO U3 YIeOHHKA

Y CIIPaBOYHBIX MaTEPHUAIIOB, IPAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar
Kypca XUMHUH

2.4

OCHOBHBIE KJ1aCChI
HEOPraHMYECKUX
COEIMHEHNN

11

Kinaccudukanmst HEOpraHM4eCKuX COeIUHEHUH.

Oxcuppl. Kiaccugukanms OKCH10B:
coneoOpa3yrolne (OCHOBHbIE, KUCIIOTHBIE,
amQOTepHBIEC)

u HecoseoOpasyroue. Homenknatypa
OKCHA0B. OU3NYCCKHUEC U XUMUICCKHEC
CBOMCTBa OKCHJIOB.

ITony4yenue oKCUI0B.

OcHoBanus. Knaccudukarus oCHOBaHUH:
LIEJI0YH U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHMM. PU3HYECKHUE U
XUMHYECKHE CBOMCTBAa OCHOBAHMIA.
ITonyuenue oCHOBaHUM.

Kucnotel. Kmaccudukanus kucior.
Homenkinarypa kucnot. @uznueckue u
XUMHYECKHE CBOMCTBA KUCIIOT. Psiy
aktuBHOCTH MeTayioB H.H. bekeTona.
[Tomy4yenue Kucor.

Comu. Homenknarypa coneii. @usnueckue u

XUMHYECKHE CBOMCTBA coJiell. [Tomyuenue
coJei.

['eHeTnveckas CBsA3b MEXIY KJIacCaMu
HEOPraHMYECKUX COCTMHEHUH.

Knaccuduimposats n3yuaeMble BELIECTBA 10
COCTaBY U CBOMCTBAM.

CocTaBnarb GopMyIIbl OKCUIOB, KUCIIOT,
OCHOBAHWI, COJIeH U HA3BIBATh UX

110 MEXAYHAapOIHONH HOMEHKJIAType.
[Iporuo3upoBartk CBOMCTBA BELIECTB

HAa OCHOBE OOIINX XUMHUYECKUX CBOICTB
M3YyYEHHBIX KIIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocTaBiTh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKklnii, HIUTIOCTPUPYIOIINX XUMHUUECKUE
CBOMCTBA U CITOCOOBI MOJTyUEHUSI BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIIN, a TaKXe
HOJTBEPKIAIOLINX T€HETHUECKYIO B3aUMOCBSI3b
MEXIy HUMH.

[Tpon3BONTE BRIYUCIICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUM.
[1nanupoBaTh 1 OCYIIECTBIATH HA

MpPaKTUKE XUMHUECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOJIOIEHUS, 1€TaTh
BBIBOJIBI 110 pe3yJIbTaTaM

AKCTIEPUMEHTA TIPH MPOBEICHUHN
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO0pa31pl HEOPraHMYECKUX BELIECTB PA3TUYHBIX
KJIaCCOB.

OIBITHL, HJUTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX

BEIIIECTB.

Jlabopamophvie onvimul

Omnpenenenye pacCTBOPOB KUCIOT

Y 1IEJI0YEN ¢ MOMOILBbIO HH/IUKATOPOB.
N3yuenune B3auMOAEHCTBUS KUCIIOT

C METaJUIAMH, peaKMi HEUTpaIu3aluu.
B3anmoneiicTBre pactBopa CEpHON KUCIOTHI C
okcusom meau (II).

[TonyueHne HepacTBOPUMBIX OCHOBAHUH.
BoITecHeHHE OJTHOTO MeTajuIa IPYTUM U3
pacTBopa CoH.

Ipaxmuueckas paboma

Ne 6. Pemnienne sKCriepiMEHTAIBHBIX 33124

o TeMe «Baxxneiinme KJIaCChI
HEOPraHWYECKUX COCIMHEHUI.
Boviuucnenus:

[0 YPAaBHEHUSM XHWMHUYECKOW pEaKIMH:
KOJINYEeCTBA BelIecTBa, 00beMa, Macchl IO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, 00bEMY,
Macce peareHTOoB

WJIU TIPOAYKTOB PEAKIIUU

71a00paTOPHBIX OTBITOB U MPAKTUYECKHUX paboT.
CrnenoBatb mpaBuiaM 6€30MacHON paboOThI B
nabopaTopuu

IIPY UCTIOJIb30BAHUHU XUMHUUECKOH MOCY bl U
000pyIOBaHUsI.

BeicTpanBath pa3BepHyThIE€ IUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UH(OpMaIHIO U3 yueOHHKa

¥ CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
UCII0JIb30BaTh U3yYCHHBIHN MOHATUHHBIN anmapar
Kypca XUMHUH

Hroro no pazneny:

30
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Ilepuoauuecknii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 31eMmeHToB /. U. MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1 [Tepuonnueckuit
3aKOH

u Ilepuonnueckas
cucremMa
XUMHUYECKUX
JJIEMEHTOB

Crpoenue atoma

. 1. Menneneesa.

7

[lepBpie  TOMBITKK  KJIaccHPHUKAITUN
XUMUYECKUX 3ieMeHTOB. [lonstue o
TPYIIIAxX CXOJIHBIX 3JIEMEHTOB

(LIeM0YHbIE U EIO0YHO3EMETbHbBIE METAILIIbL,
raJIOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPBIE
00pa3yroT aMpOoTepHbIE OKCUIBI U THAPOKCUIBI.
Ilepnonnueckuii 3akoH. [leproauueckas cucrema
XUMHUYECKUX 3JIEMEHTOB

.. Menneneesa. KoporkonepuonHas u
JHHONIepuoaHas hopmel [lepuonnueckoit
CUCTEMbI XUMHUYECKUX d1eMeHTOB J[.11.
Menneneesa. [leproabl U rpynmsl.

DU3NYECKUI CMBICIT

MOPSIIKOBOTO HOMEPA, HOMEPOB NEpHOJIa U
TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. COCTaB aTOMHBIX

snep. M3otonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBhIX 20
XUMUYECKHX AeMeHToB [lepuoaudeckoit
CHUCTEMBI

.. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO AJIEMEHTa

IO €ro MoJokeHuto B [lepuoanyeckoi cucreme
JI.1. MenpeneeBa.

3aKOHOMEPHOCTH H3MEHEHHUSI Painyca

PackpsiBaTh CMBICI IEPUOIMUECKOTO 3aKOHA.
OnuchIBaTh CTPOSHUE TaOIHIIBI
«Ilepuoauyeckas cucreMa XMMHIECKUX
snemeHnToB .M. MenaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEH U OIypOBHEHN Mpu
MTOMOIIA PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpaLHii U AIEKTPOHHO-TpadUIECKUX
dbopmyiL.

[TosicHATh (PU3UYECKUIA CMBICIT

MOPSIIKOBOTO HOMEPA, HOMEPOB MEPHOIa U
TPYMIIBI AJIEMEHTA.

XapakTepru30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPHOJIOB, KA, KANbIIUNA U UX
COCIMHEHMS I10 MOJIOKEHHUIO

B [Iepuoanueckoii cucreme J1.1.
Menpaeneena.

OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHHUHN CBOMCTB XUMHYECKUX
JJIEMEHTOB (U3MEHEHHE PAInyCOB aTOMOB,
AJIEKTPOOTPHUIATETHHOCTH, BAJIECHTHOCTH )

U UX COCTMHEHUM

B TIpe/ieiaX MaJIbIX EPHUO/I0B U TIIaBHBIX
MOATPYIII C YY4ETOM CTPOCHUS UX

aTOMOB;
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aTOMOB XMUMHYECKHUX 3JIEMEHTOB, METAINTUYECKUX
Y HEMETAJUIMYECKUX CBOWCTB MO IrpynIaM 1
MepuoIaM.

3nauenue lleproanyueckoro 3akoHa

u llepnoandeckor CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIs1 Pa3BUTHS HAYKU U IPAKTUKH.
.. MenneneeB — ydeHbIN

U TPaXXIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu:

B3anmoneiicTBre THApOKCUIA IMHKA C
pacTBOpaMH KUCJIOT U LIEIOYEH.
MopnenupoBaHue CTPOCHUS MOJIEKYII IIPU
MIOMOILIA PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX U
CTPYKTYpHBIX popmyin. Tabmuna
«Ileproanyeckas cucreMa XUMUYECKHUX
AJIEMEHTOB

JI.1. MenneneeBay.

Jlabopamopnvie onvimvl O3HAKOMIICHHUE C
o0pa3iiaMu METaJIOB U HEMETAIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe B

nape Wiu TpyIe.

BeicTpanBath pa3BepHyThIC MTUCbMEHHBIC U
YCTHBIE OTBETHI C OTIOPOH

Ha HHPOPMALIUIO U3 y4eOHUKA U IPYTUX
MCTOYHHKOB, B TOM uucie Murepuera

3.2

XUMHYecKas CBS3b.
OKHCIUTENIBHO-
BOCCTAHOBUTEILHBIE
peaxkuuu

Xumunyeckas cBsi3b. KoBaneHTHas (mosisipHas u
HENOJISIpHAsl) CBA3b. DIIEKTPOOTPULIATEILHOCTD
XUMHUYECKHX 351eMeHTOoB. MloHHas cBs3b. CTeneHpb
okucieHus. OKUCIUTETbHOBOCCTAHOBUTEIbHBIE
peakuuu. [Ipoueccsr

PackpbIBaTh CMBICIT H3y4a€MbIX IOHATHIA.
Ornpenenars BUJ XUMUYECKOM CBA3U B
COCTUHCHHU.

MoenupoBaTh CTPOCHHUE MOJIEKYN MPHU
MTOMOIIY PUCYHKOB, MOJIEJIEH, JIEKTPOHHBIX

U CTPYKTYPHBIX (hOpMYI.
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OKHUCIIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U
BOCCTAHOBUTEIN. XUMUYECKUN SKCIIEPUMEHT:
U3ydeHre 00pa3IoB BEIIECTB METAIIIIOB

1 HEMETAJIJIOB, B3aUMOJICHCTBUE

TUAPOKCH/IA IIUHKA C PACTBOPAMHU KUCTIOT U
1IEeJI0Y€EH, MPOBECHUE OIBITOB,
WJUTFOCTPUPYIOLIUX TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakuuii (ropeHue, peakiuuu

pa3I0KEHUS, COSAUHEHNU).

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu:

OIBITHL, WJUTIOCTPUPYIOLIHAE IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakiuii (ropeHue, peakiuu

pa3IoXKEeHUs], COSTMHEHN )

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY /IS
cocTaBieHUs GOPMYJ BEIIECTB, HIEKTPOHHOTO
OanaHca peakiui.

OnpenensTb CTeNeHb OKUCICHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB 110 opMyIam

U COCTaBJIATH POPMYJIbl OMHAPHBIX COCTUHEHHI
TI0 CTETICH! OKUCIICHUS aTOMOB XUMHUYECKUX
JJIEMEHTOB.

Ornpenenarb OKUCIUTENb U

BOCCTaHOBUTEINb. PaccTaBisTh
K02(pPHUIIMEHTHI B CXeMax MPOCTHIX
OKHCITUTETHbHO-BOCCTAHOBUTEIBbHBIX

peaKkIui METOIOM IEKTPOHHOIO

Oananca.

Habmrogate XUMHUYECKHE OTBITHI 110

IUTaHY, aHAJIM3UPOBATH U JIENIaTh

BBIBOJIBI.

Ucnonws3oBate UKT mist co3manust Moaese,
MIOJITOTOBKH MTPE3CHTAINH, JOKJIAI0B IO TEME.
BricTpanBath pa3BepHyThIe MICHbMEHHBIE U
YCTHBIE OTBETHI C OITOPOU

Ha HHGOpMaINIO U3 YUeOHHUKA U APYTUX
WCTOYHHUKOB, B TOM uncie MHTepHeTa

Wroro no pazneny 15
PesepBHOe Bpemst 3
OBUIEE YHCJIO YACOB 68
10 ITPOT'PAMME
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9 KJIACC

u yriyOsieHue
3HAHUH OCHOBHBIX
paszenoB Kypca

8 kiacca

CHCTEMa XUMHUYCCKHX DJICMEHTOB

J.N. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, KAJIMS, KaJbLU U UX
COCIUHEHHI B COOTBETCTBUU

C TIOJIOKCHHUEM DJIEMEHTOB

B [lepronueckoii cucteMe U CTpOCHUEM
HX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMUUECKOM
CBA3U. THUIBI KPUCTATUIMUECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTATUTMYECKOM
PELIETKU U BUJA XUMUYECKON CBS3H.
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIITIX CSI

K pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIUHEHMH, TeHETUYECKasl CBS3b

HCOPraHN4YCCKUX BCIICCTB.

Ne HaumenoBanue Konuuectso OCHOBHBIE BUBI I€ATEILHOCTH
n/m pa3esioB U TeM 9acoB Conepxanue o0ydeHUs 00yJaroIuXCs
y4eOHOT0 mpeameTa
BemecTBo 1 XMMHYECKHE PeaKIIUN
1.1 [ToBTOpEHNE 5 [Tepnoanueckuii 3akoH. [lepuoanyeckas XapakTepu30BaTh XUMUYECKHE DJIEMCHTBI

MEPBBIX TPEX NEPUOAOB, KU U KAJIbIUS
0 UX ToJokeHuto B [leproanyueckoit
cucreme /. 1. Menneneesa.
Krnaccudunupoats 1 Ha3bIBAThH
HEOPraHUYECKHE BEIECTBA U3yUYEHHBIX
KJIaCcCOB.

OmnuceiBaTh 00IEe XUMHYECKHE
CBOMCTBA BEIIECTB PA3JINYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA ITPUMEPaAMU
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUUECKHUX
peakuuii.

Ornpenenarb BUJI XUMUYECKOU CBS3U

Y THI KPUCTAIUTUNIECKOM PEIICTKH
BCIIICCTBA.

[Iporuo3upoBath CBOICTBa BEUIECTB

B 3aBUCUMOCTH OT X CTPOCHHS.
BricTpanBath pa3BepHyThIC MMCHBMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOM

Ha “H(pOpPMAIHIO U3 YIeOHHKA

U CIIPaBOYHbIX MaTCPUAJIOB, TPAMOTHO
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Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu: 03HaKOMJICHHE C
MOJEJISIMU KPUCTAITAYECKUX

pelIeToK

HEOPraHUYECKHUX BEIIECTB — METAJNIOB U
HeMeTauIoB (rpaduTa U aiMasa),
CJIOKHBIX BEIIECTB (XJIOpHAA HATPHSL)

HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar
Kypca XUMHUHU

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHAYECKUX

peakuit

Knaccudukanms XuMuuecKux peaxkiui
10 Pa3JIMYHBIM MPU3HAKaM (10 YUCITY

U COCTaBY yYacCTBYIOLIUX B PEAKLIUU
BEIIECTB, M0 TEIIOBOMY 3 dekTy,

0 M3MEHEHUIO CTENEHEW OKUCIICHHS
XUMHAYECKHX JIEMEHTOB,

110 0OPaTUMOCTH, IO YYACTHIO
KaTamm3aropa). JK30-

Y SHIOTEPMHUYECKHE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUSL.
[TonsATHE O CKOPOCTH XUMUYECKON
peakiuu. [Tonsitue 06 o6paTuMbIX

Y HEOOPATUMBIX XHMAYECKHX PEAKIUSX.
[ToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [ToHsTue o karanuse.
[ToHATHE O XMMUYECKOM PAaBHOBECHUH.
@DaKTOpBbI, BIUAIONINE HA CKOPOCTh
XUMHAYECKON pEaKIiH U MOJI0KESHUE
XHUMHUYECKOTO PABHOBECHSL.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC

PackpbIBaTh CMBICIT U3y4aE€MbIX MOHATHIA
Y IPUMEHSATH 3TH MOHATHUSA [IPU ONUCAHUU
CBOMCTB BEILECTB U UX MIPEBPALLICHUI.
KnaccudunmpoBats xumudeckue
pEaKUrH MO Pa3JINYHbIM MPU3HAKAM.
VYcranaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaKIuu OT Pa3IuYHbIX
(axTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUHN
B PA3JIMYHBIX YCIOBHUSIX.

Ornpenenarb OKUCIUTENb

u BocctanoButenb B OBP.

CocTaBnaTh 3€KTPOHHBIN OaaHc
peaKIyu.

[Tpon3BOUTE BHIYUCIECHUS

10 XUMUYECKUM YpPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIU TPYTIIIE.

BricTpanBath pa3BepHyTbhIE TMCbMEHHBIE
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peaKIyu, EKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON
peakuuu. CocTraBieHue ypaBHEHUM
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ NCI0JIb30BAHUEM METO/1a
JIEKTPOHHOTO OajaHca.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnegoBanme 3aBUCHUMOCTH CKOpPOCTH
XUMHUYECKOU p€akuun  OT BOS,Z[GIZCTBHH

pa3nu4HbBIX (HaKTOPOB.

OneIThI, HIUTFOCTPUPYIOLME TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
pa3oKeHus, COEJUHEHNU).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MacChl
peareHToB WX IPOAYKTOB IO
YPaBHEHMSIM XUMHUECKHUX peaKIUii

Y YCTHBIE OTBETHI C OIIOPON Ha

nHpopManuo U3 ydeOHIKA

Y CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
KCIOJIb30BaTh U3YYEHHbIN MOHATUNHBIN anmnapar
Kypca XUMHHU

13

DIEKTPOIUTHYECKAS
JACCOLMALS.
XUMUYECKHE PEAKIINHI
B pacTBOpax

Teopus 2IEKTPOIIUTHYECKON
JUCCOIMAIUU. DIEKTPOJIUTHI

Y HEAJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUaIIH BEIlIECTB

C Pa3IMYHBIMU BHJIAMH XUMUYECKON CBSI3H.
Crenenb aquccoruanyi. CUIbHEIC U clIa0bIe
3JIEKTPOJIUTHI.

Peaxnnu nonnoro oomena. Y ciioBus

PackpsIBaTh CMBICI H3y4aeMbIX TOHATUH, a
TaKXXe CMBICII TEOPUU

ANEKTPOIUTHYECKOHN Aucconranui. OOBICHITH
[IPUYUHBI HIIEKTPOIPOBOAHOCTH BOJIHBIX
PacTBOPOB BEILIECTB, pa3inyaTh cIadbie U
CUJIBHBIE DJIEKTPOJIUTHI.

CocTaBiATh ypaBHEHHS JUCCOLMALINN
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MPOTEKAHUS PEAKIIMii MOHHOTO 0OMEHa, TIOJTHBIS
U COKpAIlICHHbIE HOHHBIE YPABHEHUSI PEaKIINi.
CBoiicTBa KMCJIOT, OCHOBAHUH U COJIEH B CBETE
MPEACTABICHUH 00  DJIEKTPOIMTHYECCKOU
nucconuanuu. KauecTBeHHbIE peakuuM Ha
uoHbl. [lonarue o rugponuse

COJICH.

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu.

HccnenoBanue 371€KTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, MpolLiecca

JIMCCOIUAIIAM KHCIIOT, IeJI0YeH

1 coJieil (BO3MOKHO HCTIOIb30BaHUE

BUJICOMATEPHAJIOB).

OnsIThI, HILTIOCTPUPYIOIIUE MpU3HAKU
MpOTEeKaHUS peakluii HOHHOTO OOMeHa
(oOpa3zoBaHue oOcajaka, BBIICICHHE Ta3a,

o0Opa3oBaHKe BOIbI).

PacrioznaBanue HEOPraHUIECKUX BEIIECTB C
MTOMOIIBI0 KAUeCTBEHHBIX PEAKIIHi Ha HUOHBI.
Jlabopamopuwiii onvim:

N3ydeHnne mpu3HaKkoB MPOTEKAHUS PEAKIHH
HOHHOTO OOMEHA B pacTBOpax JEKTPOUTOB (C
o0Opa3oBaHHeEM OCaKa,

BBIZICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEIOYCH U COJICH, IIOJHBIC U
COKpAIllCHHbIC NOHHBIE YPaBHEHUS

XUMHYECKHUX PEAKIIMI HOHHOTO OOMEHa, KPaTKHe
MOHHBIE YPaBHEHUS MIPOCTBIX PEAKLIUHN THAPOJINA3A
COJIEH.

XapakTepu3oBaTh 00IME XUMUYECKIE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUH
3IEKTPOJUTUYECKON JUCCOLIMALINH;
MOATBEPKIaTh CBOMCTBA MPUMEPAMU
MOJIEKYJIAPHBIX U HOHHBIX YpaBHEHUHN
XUMHYECKUX PEAKIIUH.

Pemate skciepuMeHTalIbHbBIE 33/1a4H 110

TEeMe.

[InanupoBaTh U OCYLIECTBIATH Ha

MPAKTUKE XUMHYECKUE

AKCIIEPUMEHTHI, POBOIUTH HAOIIOIEHUS, 1eaTh
BBIBOJIBI 110 PE3yJIbTaTaM

AKCIIEPUMEHTA MIPH MPOBEICHUU J1a0OPATOPHBIX
OTIBITOB U MPAKTUYECKUX PadOT.

CnenoBath mpaBuiiaM 0e30MacHON pabOThI

B TabopaTopuu

MIPU UCMIOJIb30BAHUU XUMUYECKON TTOCY/IbI

1 000pyI0OBaHUSI.

[IpoBOAUTH BEIYHMCIICHUS IO XUMUYECKUM
YpaBHEHHSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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Ilpakmuueckas paboma:

Ne 1. Pemmenue skCiepuMEeHTIBHBIX 33124 110
TEME.

Buruucnenus:

10 YPAaBHEHUSIM XUMUYECKHUX PEAKIIHA

B I1ape WK TPyIIIIE.

BricTpauBath pa3BepHyThle MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha HHGOPMAITHIO U3 ydeOHUKA U JPYTUX
MCTOYHUKOB HH(OpPMAIINH, B TOM YHCIIE
HNurepuera

Hroro no pazneny

17

HemeTanabl M UX cOeTHHEHUS

2.1

Oo6ias
XapaKTePUCTHKA
XUMHAYECKUX
a5memeHToB VIIA-

TPYTIIIBL
I"astorensl

OO611ast XapaKTepUCTUKA TAJIOTCHOB.
OC0OEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
crenieHn okucicHus. CTpoeHrue U PU3NIECKUE
CBOMCTBA MPOCTHIX BEHIECTB — raJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HA PUMEPE XJIOpa
(B3amMoOJIeliCTBHE C METaJUIAMH,
HEMETaJlJIaMH, IEJI0OUYaMH ).

XnopoBogopoa.  ConsiHas ~ KHCIIOTAa,
XMMHYECKHE  CBOWCTBA,  MOJyYEHUE,
npuMeHeHue. /lerictBue xnopa

Y XJIOPOBOJIOPOJIa HA OPTAaHU3M YEJIOBEKa.
Baxneiiine Xopu/ibl 1 UX HaXOXKJIEHUE B
MIpUpPO/IE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXkarIue PU3NIECKUE

M XUMUYECKHE CBONCTBA IrAJIOTEHOB U UX
COEMHEHMH (BO3MOXKHO HCITOJIb30BaHUE

OOBSCHITH 00IIKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB HEMETAJJIOB U UX
COEMHEHMH B Ipejiesax MajbIX IEPUOJI0B U
riaBHbIX noarpymni Ilepuoauyueckoii cucreMsl
XUMHUYECKUX 3JIEMEHTOB C YYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTb QU3NUECKUE

U XMMHYECKHE CBOMCTBA MPOCTHIX

BEIIECTB I'aJIOTEHOB (Ha MpUMeEpe XJIopa) U
CJIO’KHBIX BEILECTB (XJIOPOBOIOPOIA, XJIOpUIA
HaTpHUsl), COCOObI UX MOTYUYEHUS, IPUMEHEHHE
U 3HaUeHHe

B IIPUPOJIE U )KU3HM yesnoBeka. OnpenensThb
XJIOPU/I-UOHBI B paCTBOPE.

[1nannpoBaTh 1 OCYILECTBIISTH HA

MPAaKTUKE XUMUYECKHE

SKCIIEPUMEHTBHI, IPOBOJAUTH HAOIIIOICHHUS,
JieNaTh BBIBOABI IO Pe3yJbTaTam
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BUJICOMATEPUAIIOB).

O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPHUIOB
(ranoreHuioB).

Jlabopamopuwiii onvim:

N3yueHne CBOUCTB COJITHON KUCIIOTHI.
[IpoBeneHne Ka4ECTBEHHBIX PEaKIUil Ha
XJIOPUJI-UOHBI.

Ipaxmuueckas paboma

Ne 2: TlomryueHue CONSTHOM KUCIIOTHI, U3y4EHHE ee
CBOWCTB.

Buviuucnenus:

110 YPAaBHEHHSIM XUMUYECKUX PEaKIUH, €ClI
OJIMH U3 PEareHTOB JjaH B U30bITKE

HKCIEPUMEHTA TP MPOBEJCHUHN JTa00PATOPHBIX
OIIBITOB U IIPAKTUYECKUX paloT.
CrnenoBath mpaBuiaM 0€301MacHON PabOTHI
B J1abopaTopun

IIPU UCTIOIb30BAHUHT XUMHUECKOM MOCYIbI
1 000pyI0BaHUS.

BricTpanBath pa3BepHyThIC TUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM

Ha WH(POPMAIHIO U3 YICOHHUKA

U CIIPaBOYHBIX MaTepHAJIOB, IPAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUHHBIN
anmapar Kypca XuMUu

2.2

OO1as xapakTeprucTHKa
XMUMUYECKUX 3JIEMEHTOB
VIA-rpynmnet. Cepa u

€€ COeAMHEHNUs

OO6m1as xapakTeprucTuKa 3J1eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepPHBIC CTCTICHH OKUCIICHHUS.

CtpoeHue u pu3NYeCcKue CBOUCTBA IPOCTHIX
BEIIECTB — KUCIOPOJIa M CePhI. AJIOTPOITHBIE
MoAU(UKAIIIH KUCIOPOJa U cepbl. XUMHUYECKUE
CBOMCTBA CEPBHI.

CepoBoaopoi, CTpoeHHe, PU3NIECKUE U
XMMHYECKHE CBOMCTBA.

Oxcusl cepbl Kak MPeICTaBUTENH KHCIOTHBIX
OKCH/IOB.

Cepnas kucnota, Gu3nIecKue

Y XMUMHYECKHE CBOMCTBA (001IHE KakK

OOBACHATD 0011IME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB JIEMEHTOB

VIA-rpynrbl U UX COEIMHEHUH C y4ETOM
CTPOEHMSI UX aTOMOB.

XapakTepu3oBaTh QU3NUECKUE

Y XMMHYECKHE CBOMCTBA IPOCTOTO BELIECTBA CEPBI
U €€ COeJUHEHUN

(cepoBo0OpOIa, OKCUIOB CEPBI, CEPHOM KUCIIOTHI,
cynbdaToB), CrtOCOObI UX MOTYYEHUS,
IIPUMEHEHNE U 3HAUECHUE

B IIPUPOJIE U )KU3HU yesnoBeka. OnpenensThb
HaJIn4Ke Cyab(paT-uOHOB B pacCTBOPE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
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MPEACTaBUTEINS KJIacca KUCIOT

u crienuduaeckue). XUMHUYECKUE PEAKIUH,
JIeKaIIe B OCHOBE MMPOMBITINIEHHOTO CIIOco0a
MOJIy4EeHUs CEpHOU KUCIOTHI. [IpuMeHenue.
Comnu cepHOM KUCIIOTHI, KAYECTBEHHAS PeaKIUs
Ha CyJb(aT-HOH.

Haxosxxnenue cepsl 1 ee coeIMHEHUH B
npupojie. XUMHUYECKOE 3arpsI3HEHHE
OKpY>KarloIlEeH Cpelibl COETUHEHUSIMU

cepbl (KUCIOTHBIE TOXKH, 3aTPSA3HEHNUE BO3yXa U
BOZIOEMOB), CITOCOOBI €r0 TPEAOTBPALICHHUS.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

O3zHakoMJIeHHE ¢ 00pa3liaMu cephbl U ee
COCTMHEHUSIMU (BO3MOKHO HUCIIOIH30BAHNE
BUJICOMATEPHAIIOB).

HaGmronenue mpoiiecca o0yriiiBaHus caxapa 1o/
JNENCTBUEM KOHIICHTPUPOBAHHOM CEPHOU
KHUCIOTHL. JlabopamopHvle onbimol:

N3ydyeHne XuMHUECKUX CBOWCTB
pasz0aBiieHHOM cepHOM KUCIOTHI. [IpoBenenne
KaueCTBEHHOMW peakluu Ha CyNnb(aT-uoH u
HaOII0IeHUE TTPU3HAKA

ee MPOTEKaHUs

po0JieM, CBS3aHHBIX C IIepepadOTKON
COCMHEHHI CEPBI.

[InanupoBaTh U OCYHIECTBIATH Ha

MPAKTUKE XUMHYECCKUE

AKCIIEPUMEHTEHI, IPOBOIUTH HAOIIOICHUS, 1eIaTh
BBIBOJIBI 110 PE3yJIbTaTaM

IKCIIEPUMEHTA.

CrnenoBaTh IpaBujIaM 0€301acHOM pabOThI

B 1aboparopuu

MIPH UCTIOJIb30BAaHUH XUMUYECKON MOCYIbI

1 000py10BaHUS.

[Tpou3BOUTE BEIYKMCICHUSI 10
XUMHYCCKUM YPABHCHHSIM.

Vcnonb30BatTh MpH BHITOTHEHUH Y4€OHBIX
3a/IaHUM TEKCThI Y4eOHUKA, CIIPABOYHBIE
matepuansl (Ilepuoanueckyro cuctemy
xUMHuUYecKkux dyemeHToB 1. . Menjeneena,
Ta0JIUIly pAaCTBOPUMOCTH KHCIIOT, OCHOBAaHUH
U COJIEH B BOJIE, DJIEKTPOXUMHYECKUH AT
HAMPSDKEHUH METAIJIOB).

Hcrnonw30Bath npu BBHIOJIHEHUH YY€OHBIX
3aIaHUI U B POLECCE MCCIIEI0OBATENbCKON
NEeSATETFHOCTH HAYIHO-TIOMYJIIPHYIO
JIUTEPaTypy XMMHUUYECKOTO COJEPIKAHMS,
CIIPaBOYHBIC

Marepuaisl, pecypcbl HTepHeTa

37




2.3

OOm1as XxapakTepuCcTUKA
XMMHYECKUX 3JIEMEHTOB
VA-rpynmsl.

A3ort, hochop u ux
COEIMHEHUS

OO01mmas xapakTepucTUKa JIeMEHTOB VA-
rpynimbsl. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIEC CTETICHN OKUCIICHUSI.

A30T, pacripocTpaHeHHe B IPUPOAE, PU3nIecKue
U XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B
npupoze.

AmMHaK, ero GU3NIecKne 1 XMMUIECKHe
CBOICTBA, MTOJy4eHUE U IPUMEHEHUE.

Conn aMMoHHUS, UX (PU3HIECKUE

Y XUMHYECKHE CBOWCTBA, IPUMECHEHHE.
KavecTBeHHast peakiysi Ha HOHBl aMMOHHUSI.
A30THas KHCIIOTa, ee MOJTy4YeHue,

¢busnveckne 1 XUMUYECKHEe CBOMCTBa (001ue
KaK Ipe/ICTABUTENIS KJIacca KUCIIOT U
cnenuduaeckue).

Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
Ka4yecTBE MHUHEPALHBIX YIOOPSHUH.
XUMHUECKOE 3arpsi3HEHUE OKPYKarolIel cpe/ibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH,
3arps3HEHUE BO3/lyXa, OYBBI U BOJJOEMOB).
docdop, amnorporHbie Moaudukauu Gpocdopa,
¢dusnyeckrue 1 XuMHuyeckue cBoicta. OKcup
hocdopa (V)

u pocdopHas Kkuciorta, pusnyeckue

OOBsCHATH 001ITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB

VA-rpynnsl ¥ UX COEAMHEHUH C yYETOM CTPOEHUS
UX aTOMOB.

XapakTepu3oBaTh (U3NUECKHE

U XMMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB

azota u (hocdopa u ux

coeIMHEHUH (aMMuaKa, coseif aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcua gocdopa (V) u
dhochopHoii KHUCITOTHI, PochaToB), cIOCOOBI X
MI0JIy4EHUsl, IPUMEHEHUE U 3HaU€HUE B IIPUPOJIE
Y JKU3HU YeIOBEKa.

OmnpenensiTb HOHBI AMMOHUS U POCchaT-UOHEI B
pacTBope.

OOBACHATH  CYHIHOCTh  DKOJOTHYECKHX
npobieM, CBSI3aHHBIX C  HaXOXJICHHEM
coeuHeHui a3ora u gpochopa

B OKpy»Karouieu cpene. Ilnanuposars

Y OCYIIECTBIISITh Ha MPAKTUKE

XUMHUYECKHE

SKCIIEPUMEHTBHI, IPOBOIUTH HAOJIIOIEHUS, /1e1aTh
BBIBOJIBI 110 pe3yJibTaTaM

AKCIIEPUMEHTA MIPU MIPOBEJIEHUU J1a0OPATOPHBIX
OITBITOB M IPAKTUYECKOH pabOTHI.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
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Y XUMHUYECKUE CBOMCTBA, MOITy4YEHHE.
Hcnons3zoBanue GhochaToB B KAYSCTBE
MUHEPAIbHBIX YI0OpEHHIA.

Xumuueckuii IKCnepumenm:
Lemoncmpayuu: O3HaKOMIIEHHE C
(bu3MuecKUMHU CBOIICTBaMH a30Ta,
dbocdopa

U UX COeIMHEHUN (BO3MOXKHO
WCIIOJIH30BAHNE BHICOMATEPUAIIOB).
O3zHakoMJIeHHE ¢ 00pa3IiaMu a30THBIX U
(hochopHBIX YIOOPECHHUIA.

[Tonydenue, cobupanue, pacro3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHaKa.
BianmMopelicTBie KOHIICHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIbIO

(BO3MOXKHO HCITIOJIb30BaHKE
BUJIEOMATEPHAIIOB).

Jlabopamopnvie onvimsi: IIpoBeneHue
Ka4yeCTBEHHBIX pEaKIiii Ha HOH aMMOHHS U
¢docdar-uon,

Y M3y4eHHe MPU3HAKOB X

MIPOTEKAHUSL.

IIpaxmuueckas paboma

Ne 3: T[Tonryuenune aMmuaka, U3yuyeHue ero
CBOMCTB.

Buviuucnenus:

0 YPaBHEHUSIM XUMHYECKUX PEaKIHiA

paboTsl B taboparopuu

IIPU UCIIOJIb30BAHUU XUMHUECKOH MOCY 1B

1 000pyIOBaHMUSL.

ITpon3BONTH BHIYUCIEHUS 10
XUMHNYCCKUM YPABHCHUAM.

Mcrnonb30BaTh Npy BHITOJHEHUN YUEOHBIX
3aJlaHuM TEKCThl y4eOHUKa, CIIPaBOYHbIE
MaTepuasbl (IEPUOJUUECKYIO CUCTEMY
xUMu4ecKkux dieMeHToB /. 1. MeHnieneena,
TaOJIUIy pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUM
U COJIEH B BOJE, MIEKTPOXUMUYECKHUM P
HanpsHKeHUH METaJIoB)
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2.4

OOm1as XxapakTepuCcTUKA
XUMUYECKUX 3JIEMEHTOB
IVA-rpynmst.

VYriepon

Y KPEMHUH, U UX
COEIMHEHUS

OO01mmas xapakrepucTuka 31eMeHToB [VA-
rpynnbsl. OCOOEHHOCTH CTPOEHUST aTOMOB,
XapaKTepPHBIC CTCTICHH OKUCIICHHUSI.
VYrnepon, aluioTponHble MOAU(PHUKAILUY,
pacmpocTpaHeHue B mpupoe, Gusndeckue u
XUMHYECKHE CBOICTBA.

Ancop6uus. Kpyrosopot yriepozaa B
MIPUPOJIE.

Oxcunel yrieposa, ux pusndeckue u
XUMHYECKHE CBOMCTBA, JeCTBHE Ha

JKUBBIC OpPTraHU3MBI, TTOJIyICHUE U
MIPUMEHEHHE. DKOJIOTHYECKHE

MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriepona (1V), runoresa riodanbHOTo
MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 2P eKT.
VYroapHas KUCIOTa U €€ COMH, UX (PU3NIECKUE U
XUMHUYECKHE CBOHCTBA, MIOTYICHHUE U
MIPUMEHEHHE.

KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB

B OBITY, METUIIMHE, TPOMBIIIUICHHOCTH H
CENIbCKOM XO35HCTBE.

[TepBoHaYabHBIC TIOHATHS

00 OpraHn4ecKuX BEIIeCTBAaX KaK

0 COSIMHEHMSIX yriiepojia (MeTaH, 3TaH,

OOBsCHATH 001ITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB
IVA-rpynmsl u ux coeluHEHUH ¢ y4eTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (U3NUECKHE

U XUMHYECKUE CBOMCTBA IIPOCTHIX BEIIECTB
YIJIEpOJa U KPEMHHS U UX COEAUHECHHI
(oxcumoB yriepona,

YTOJIbHOM KMCIIOTHI, KApOOHATOB, OKCUAA
KPEMHHUS, KPEMHUEBOU KUCIIOTBHI,
CHJIMKATOB), CIOCOOBI UX MOJIY4YEHHUS,
IPUMEHEHHE U 3HaUYCHHUE B IPUPOJE U
KU3HU YEJIOBEKA.

OOBACHATH NPUYMHHO-CJIEICTBEHHYIO CBS3b:
CTPOECHUE BEUIECTBA — CBOMCTBA

— TIPUMEHEHHUE — Ha IPUMEPAX COCTUHEHUIN
yriaepoaa u kpemHus. Onpenensats kKapOoHaT- U
CHJIMKAT-UOHBI B PacTBOPE.

OOBACHATH CYIIHOCTD KOJIOTHIECKUX
npobJeM, CBA3aHHBIX C HAX0XKIEHUEM
YTJIEKUCIIOTO Ta3a B OKPYKaloIlen cpee.
[TonTBepxaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKUX BEIIECTB IPUMEpPaMH MPOCTHIX
COeIMHEHUH (MeTaH, 9TaH,

STHUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPHH,
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STHWJICH, alleTUJICH, dTAHOJ, TIUIEPUH, YKCYCHAs
KHCJIOTA).

[IpupoaHbIE ICTOYHHUKY YTIIEBOJOPOJIOB
(yroJsib, IpupOIHBIN ra3, HEPTH), MPOTYKTHI UX
nepepaboTku (OeH3MH), UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

[TonsTHE O OMOTOTUYECKH BaYKHBIX
BEIIECTBAX: )KUpaXx, OenKax, yriieBogax —1 ux
POJIH B )KM3HH YEIOBEKA.

MatepuanabHOE MHCTBO OPTaHUYECKUX U
HEOPTaHMYECKUX COCAMHCHUN.

Kpemuuii, ero ¢puznyeckue

Y XHMHYECKHE CBOMCTBA, IOJyUYCHUE H
npumeHenne. CoeTuHEeHNs KpEMHUS B
npupoje. O01me npeacTaBIecHus

00 okcuze kpemuus (IV) u kpeMHHEBO# KHCITOTE.
CunikaThl, IX UCTIOJIb30BAHKE B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH.

Baxneiimne cTpouTeIbHbBIE MATEPUAIBL:
KepaMuKa, CTeKJIO, [IEeMEHT, OETOH,
xene300etToH. [IpobiemMbr 6e30macHoro
WCIOJIb30BaHUS CTPOUTENBHBIX

MaTEPHUAJIOB B IOBCETHEBHOM KHU3HU.
Xumuueckuii 3xcnepumenm: [lemoncmpayuu:
Moaenu KpuCTaIIMYECKUX PEMIETOK

YKCYCHAasl KUCIIOTa), B3aUMOCBSI3b
HEOPraHUYECKHUX COSAMHEHUH yriaepoaa u
OpraHUYECKUX BEIIECTB.

OrnucheIBaTh poiib OEIKOB, JKUPOB

Y YIJIEBOJOB B (DYHKIIMOHUPOBAHUY JKUBBIX
OpraHU3MOB, COCTAB IPUPOIHBIX HCTOYHUKOB
YTJIEBOJIOPOIOB, UX POJIb

B OBITY M IPOMBIIIIEHHOCTH.

[IpoBOAUTH BBIUKCICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKITUH.

[InanupoBaTh U OCYIIECTBISATH Ha

MPaKTUKE XUMHYECCKUE

9KCIIEPUMEHTBI, TPOBOIUTH HAOJIOICHUS, J€JIaTh
BBIBO/JIBI 110 pe3y/IbTaTaM

AKCIIEPUMEHTA MPHU TPOBEICHUH JTA00PATOPHBIX
OTIBITOB M IPAKTHUUECKUX PabOT.

CrnenoBaTh mpaBuiIamM 0€30MacHOM padOThI

B J1abOpaTopuu

P UCTIOJIb30BAHUN XUMHUYECKON TTOCY/IBI

1 000py/IOBaHMSL.

Hcrnonw30Bath npu BBHIOJIHEHUH YY€OHBIX
3aJlaHuM TeKCThl ydeOHUKa, CIIPaBOYHbBIC
Marepuansl (Ilepuognueckyro cucremy
XuMH4eckux 3neMeHToB /. 1. Menaeneena,
Ta0IHITy

PacTBOPUMOCTH KUCIIOT, OCHOBAaHU I
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anmMasa, rpadura, pymiepeHa. O3HaKOMIIEHHUE C
MIPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTHBOra3a.

O3HakOMJIEHHE C IPOAYKIMEN CUITMKATHON
npoMbliieHHocTH (Buneomarepuansr:
CHJIMKATHASI TPOMBIIJIEHHOCTB ).

Monenu MOJIeKyJT OpraHMYeCKHUX BEIIECTB.
Jlabopamopuwiti onvim:

[Tonydenue, cobupanue, pacro3HaBaHUE U
M3Y4E€HHE CBOICTB YIJIEKHCIIOTO ra3a.
[IpoBeneHne Ka4YeCTBEHHBIX peakluii Ha
KapOOHAT ¥ CHJIMKAT-UOHBI

Y U3y4YCHHE MPU3HAKOB HX

MIPOTEKAHMUS.

Ipaxmuueckue pabomul:

Ne 4. Tlony4yeHue yriekucioro ra3a, u3y4eHue
€ro CBOMCTB.

Ne 5. Pemenne sxcriepuMeHTANBHBIX 3a4a4 110
TeMe «BaxkHenmme HeMeTallIbl U UX
COETUHEHUS».

Boruucnenus:

110 YPaBHEHUSM XUMUYECKHUX PEaAKIIHMA

U COJIEN B BOJIE, DJIEKTPOXUMUYECKUH psij
HANPSDKEHUN METaJlIOB)

Uroro no pazgeny

25
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MeTajibl M UX COCAMHEHUS

31

OO01ue CBOKMCTBA
METAJLJIOB

OO01mas xapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX
nosnoxeHus B [lepuoandeckoit cucreme
XUMHUYECKHX 3JIEMEHTOB

J.N. Menaeneesa u CTpOECHHS aTOMOB.
Crpoenue metamioB. Merayuindeckas CBs3b U
MeTajin4yecKas

KpUCTAJUINYECKask PeLIeTKa.
DNEKTPOXUMHUECKUN PSi HATIPSKEHUH
MeTa/uioB. PU3nyeckue 1 XUMHUECKUE
cBoiicTBa MeTaiioB. O0me crnocoOs
nojryyeHus meramios. [Tonsrue

0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CIuiaBsl (cTalb,
YYT'yH, JIOPAJIFOMUHUN, OpOH3a) U UX
IpUMEHEHHE B ObITY

Y IPOMBIIUIEHHOCTH. Xumuueckuil
IKcnepumenm: [lemoncmpayuu:

OO0pa31pl METAJUIOB U CIUIaBOB. M3yueHue
Pe3yabTaTOB KOPPO3UU METAIIIIOB (BO3MOXKHO
HCII0JIb30BaHNE BUIEOMATEPHATIOB).
Jlabopamopnvie onvimoi:

O3HakoMJIeHHE ¢ 00pa3liaMy METANIOB U
CIJIABOB, UX (PU3UYECKUMU

PackpeiBath CMBICT H3y4aeMbIX TOHATHI U
MIPUMEHSTh 3TU MOHATUS MPU ONTMCAHUHU CBOWCTB
BEILIECTB U UX MPEBPALLICHUMN.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
HM3MCHCHHUU CBOMCTB 3JIEMCHTOB-METAIIJIOB

1 UX COEIMHEHUN C YUETOM CTPOCHUS UX
aTOMOB.

XapakTepu30BaTh CTPOCHHUE METAIIJIOB, OOIIHE
(du3HYeCKre U XUMUYCCKUE CBOWCTBA METAIIIOB.
XapakTepu30BaTh 0011IHEe CIOCOOBI TOTYyYEHHS
METAaJIJIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJVIOB OT
KOPPO3HH.

CnenoBath mpaBuiiaM 0e30MacHON pabOThI

B abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON TTOCY/IbI

1 000pyI0BaHUS.

[Ipon3BOAUTE BEIYUCICHUS

10 YpPaBHEHUSIM XUMHUYECKUX PEaKIIUid, €CIIU OJINH
U3 pEareHTOB COJIEPKUT MPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe B

nape Wiu rpyrre.

Hcnons30BaTh pu BEIIOTHEHUH

y4eOHBIX 33/1aHUN TEKCTHl y4eOHUKa,
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CBOICTBaMH.

Buruucnenus:

10 YPaBHEHUSIM XUMHYECKUX PEAKIIUHI, €CIIH
OJIMH U3 PEareHTOB COJICPKUT IPUMECH

cinpaBounbie MaTepuaisl (Ileproguyeckyro
CUCTEMY XUMUYECKHUX 3JieMeHTOB /1. U.
Menpeneesa, Ta0JIHIy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHMUI

Y coJiei B BOJIE, DJIIEKTPOXUMUYCCKUM Psifl
HaIpsHKEHUH METAJLIOB)

3.2

Baxueiimme
METaJUIBI U X
COEIMHEHUS

16

Illeno4ynble METAIIIBL: ITOJI0XKCHUE

B Ilepunoanyeckoi cuctreMe XMuMUYECKUX
anemenToB .M. Menneneena,

CTPOEHHUE UX ATOMOB, HAXO0KJICHUE

B nipupojie. Pu3nyeckue 1 XuMUIECKHE
CBOICTBa (Ha MpUMeEpe HATPUs

u kanust). OKCUIBI U TUAPOKCHIBI HATPUS U
kanus. [I[puMeHeHre meaouYHbIX

METAJIJIOB M UX COETUHEHUM.
Illenoyno3eMeNbHbBIC METAIIIIBI MATHUN U
KaJbIU: MOJIOKEHNE

B Ilepmommueckoil cHCTEME XHMHUYECKHUX
anemeHTtoB JI.MI. MenzeneeBa, CTpO€HHE HX
aTOMOB, HAXOXJEHHUE B IPUPOJIE.

DOu3nvecKkrue 1 XUMUYECKHE CBOMCTBA MarHus 1
KanbIusl. BaxkHeimme coeTMHEHMS KalIbITHS
(okcup,

TUAPOKCHI, COJH ). JKECTKOCTh BOJIBI U
CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMIL: TTOJ0XKEHUE

B [lepuoauueckont cucreme

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
M3MCHEHUHN CBOMCTB 3JICMEHTOB-

METaJIJIOB ¥ UX COEIMHEHUH B TPYIINax C
Y4E€TOM CTPOCHHS UX aTOMOB.
XapakTtepu3oBaTh (PU3UICCKHE

Y XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COCTMHEHHUH (OKCHJIOB,
TUAPOKCHJIOB, COJIEH), CIOCOOBI X
MOJTyYeHUs1, IPUMEHEHHE U 3HaYCHHE B
MIPUPO/IE U )KU3HU YEIIOBEKA.
YcTaHaBnuBaTh MPUYUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHUE

BEIL[ECTBA — CBOMCTBAa — MPUMEHEHHUE —Ha
puMepax U3y4yaeMbIX BEIIECTB.
Pacmo3HaBaTh ¢ MOMOIIBIO0 KAYECTBEHHBIX
peaKkIyii HOHBI METAJJIOB; MarHUs,
KaJbIUsl, aTIOMUHUS, ITMHKA, xkeresa (I1) u
xenesa (I11), mequ (II).

Jloka3biBaTh aM(pOTEPHBIHI XapaKTep
OKCHJIOB Y THJIPOKCHIOB aTFOMUHUS
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XUMHYECKHUX JIEMEHTOB
J.W. MenneneeBa, CTpOCHUE aTOMa,
HaxO0XJICHUE B Tpupojie. Pu3ndeckue u
XUMHUYECKHUE CBOWCTBA aJTFOMUHUSI.
AmdoTepHbIe CBOICTBA OKCUAA U

THAPOKCH/IA aTFOMUHHMS.

Keneso: nonoxenue B Ilepuonnueckon
CUCTEME XMMHUYCCKUX DJIEMCHTOB

J.W. MenneneeBa, CTpOCHUE aTOMa,
Haxo0KJIeHHE B Ipupoje. Puzndeckue u
XMMHYECKHUE CBOMCTBA JKeJe3a.

Oxcuibl, THAPOKCHIBI B con xkene3a (I11) u
xenesa (II1), ux cocras, cBoiicTBa

Y TIONTyYEHHUE.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Oco0OeHHOCTH  B3aUMOACHCTBUS  OKCHIA
Kalblldsl W HaTpus C BOJOW (BO3MOXKHO
HCIIOIh30BaHNUE BHIEOMATEPHAIIOB).
OxparmrBaHue MJIaMeHH HOHAMU HATpus,
KaJIs ¥ KaTbIHs (BO3MOXKHO

WCIOJIb30BaHNE BUAEOMATEPHATIOB).
UccnenoBanne CBOWCTB JKECTKOM  BOJEL
[Iponiecc ropenust xeine3a B KHUCIOPOIE
(BO3MOHO HUCTIOJIB30BAHHE
BUJICOMATEPHAIIOB).

Y LUHKA.

[InanupoBaTh M OCYLIECTBIATH HA

MPaKTUKE XUMHYECKUE

AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOICHUS, 1e1aTh
BBIBOJIBI 110 PE3YyJIbTATaM

AKCIIEPUMEHTA MIPU MIPOBEICHUU JIa0OPATOPHBIX
OIIBITOB M TIPAKTHYECKUX PabOT.

CnenoBath mpaBuiiaM 0e30MacHON pabOThI

B 1aboparopuu

[P UCIIOJIb30BAHUU XUMUYECKOM TTOCY/IbI

1 000py10BaHUS.

[1pon3BOAUTE BBIYHMCIIEHUS 110

XUMUYECKUM YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe B

nape Wiu rpyrre.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIHIO U3 yUeOHHKA

Y CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BAaTh U3YYEHHBIN IIOHATUNHBIN armnapar
Kypca XUMHH
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Jlabopamopmvie onvimoi:

[IpoBeneHne kKaueCTBEHHBIX PEAKIMA Ha
HMOHBI (MarHus, KaJablius, aTFOMUHUS, [TUHKA,
xenesa (1) u xenesa (IIT), meau (II),
ONMHUCaHue NPU3HAKOB UX

MPOTEKAHUS.

WccnenoBanue aMpoTepHBIX CBONCTB
TUJPOKCHJIA ATFOMUHUS ¥ TUAPOKCUIA IIMHKA.
Ipaxmuueckue pabomul:

Ne 6. XKecTkoCTh BOZBI 1 METOIBI €€
yCTpaHEHUSI.

No 7. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4
o TeMe «BakHelme MeTallIbl U UX
COCIUHEHHUY.

Boruucnenus:

110 YPAaBHEHMSIM XUMUYECKUX PEaKIUH, €ClIn
OJIH U3 PEareHTOB JaH B U30BITKE WU
COJIEPKUT MPUMECH;

MacCOBOH JIOJIM BBIX0J1a TIPOTYKTa

peakuuu

Hroro no pazneny 20

XuMHS U OKpY:KA0LIas cpeaa

41 | Xumus 3 BemectBa n Marepuansl B IOBCETHEBHON KU3HU | XapaKTEPU30BaTh POJIb XUMHUH
Y OKpY’KaroIas yenoBeKa. bezomacHoe NCIOIb30BaHUE BEIIECTB | B PA3JIMYHBIX cepax AesTeIbHOCTH JIIOCH,
cpena U XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIb| OCHOBHBIE BELIECTBA

" MaTCpHraJibl, IPUMCHACMBIC B JKU3HU
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npu
XUMHYECKHUX

0XKOrax u

OTpaBJICHUSIX.

XUMHUYECKOE 3arpsI3HEHUE
OKpYXKaromien cpebl
(npenenpHas qoMycTUMAs
KOHIIEHTpauus BemiecTs. Ponb
XUMHH

B PEIICHUH SKOJOTHYECKHUX
npobsieM. Xumuueckui
IKCnepumenm:

Jlemoncmpayuu.

W3ydenue 06pa31ioB MaTepuaioB
(cTex1o, CIiIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUaJIbl)

COBPEMEHHOT'O YeJIOBEKa.
OOBACHATH YCIOBUS
0€3011aCHOr0 MCII0JIb30BaHUS
BEIIIECTB M XUMUYCCKUX PEAKITUI
B OBITY.

AHaM3UPOBATh U KPUTHUECKH
OIICHUBATh UH(OPMAIIHIO O
BIIMSIHUH TTPOMBIIIJICHHOCTH,
CEIbCKOI0 X035 CTBA,
TpaHCIIOpTa U Jp. Ha
COCTOSTHHE

OKPY’KaIOIIIEH CPEIBI.

YMeTh OKa3pIBaTh NEPBYIO
ITOMOIIIb

[IPH XUMHYECKUX 0IKOTaX H
oTpaBiieHusX. [I[puHuMaTh
ydacTue B 00CYKICHUU
po0eM XUMUYECKON 1
DKOJIOTHYECKOM
HAIPaBIICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO 110
npobiieme

U MpeiaraTb BO3MOXKHbIE TyTH
ee

peleHUsI
Uroro 1o pazaeny: 3

PesepBHOe Bpemst 3

OBLLEE Y1CJIO 68

YACOB

I10 TTPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

peakuum

Ilepronnueckuii 3aKOH 1
Ilepuoanueckas cucrema

KoandecTBo uacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM Vieh K I
YeOHBI HT bHEI aKTHYecKas
n/n MPOrpamMmbl ¢ ¢ oOHTpOI ¢ p ¢
4achbl padoThI 4acThb
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHMS U MPAKTUYECKOU 3) 0 2
IEeATeILHOCTH YeI0BeKa
1.2 BemecTBa n XuMHUECKHE PEAKITUN 15 1 0
Wroro mo pazneny 20
Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
Bo3s . Kucnopon. ITousitue 00
2.1 Ayx poa 6 0 1
OKCHIIax
Bonopoa.Ilonstue o kucinorax u
2.2 AOPOA 8 0 1
COJIAX
Bona. PactBopsl. [Tousrue 06
2.3 A p 5 1 1
OCHOBAaHHUIX
OCHOBHBIE KIaCCHI
2.4 . 11 1 1
HEOPTraHUYECKUX COCAUHCHUI
Wroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucremMa xummuyeckux sjiementon 1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

ITPOI'PAMME

3.1 7 0 0
XUMHYECKUX 3jieMeHToB J[. 1.
Mennene-esa. CTpoeHue aToma
XuMHU4eckas CBA3b.
3.2 OKHCIIHTEILHO- 8 1 0
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Uroro no pazneny 15
PeszepBHoe Bpemst 3 0 0
OBUIEE KOJINYECTBO YACOB 11O 68 4 6

IIpomexyTouyHas aTTecTanus NPOBOAUTCA B hopMe rog0BOro OeHNBaHuA 0e3 yuera

TEeMATHYEeCKHUX MPOBEPOYHBIX PadoT.




9 KJIACC

KosauvecTBO 4yacoB
Nem/m - Hamwenosanme pasne1os n YyeoOHbie Koutpoabnubie IIpakTnueck
TeM MPOrpaMMbl
4acebl padoThI asl 4acThb
Pasznes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
[ToBTOpEeHUe u yruyoneHue
1.1 3HAaHUI OCHOBHBIX Pa3/ieiioB 5 1 0
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0
XUMUYECKHUX PEaKIui
DIIEKTPOTUTHIECKAs
1.3 JHCCOIHAINI. XUMUYCCKHUE 8 1 1
pEeaKIMK B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO61as xapakTepuCTHKa
2.1 XHUMHYECKHX dJIeMeHTOB VIIA- 4 0 1
rpynmsl. ['agoreHst
OO0m1as XxapakTepuCcTUKa
2.2 XUMHYECKHX DJIeMeHTOB VIA- 6 0 0
rpynnbsl. Cepa u e€ coeuHeHUsI
OO0m1as XxapakTepuCcTUKa
23 XHUMUYCCKHX JIEMEHTOB VA- 7 0 1
rpynnsl. A30T, pocdop u ux
COCTUHCHHUS
OO61as xapakTepucTUKa
24 XHUMHYECKHX dJIeMeHTOB IV A- 8 1 5
TPYIIBL. YTIEPOI U KPEMHUN U
WX COCIUHEHUS
Hroro no pazaeny 25
Paznen 3. Merasuiibl M MX COeTMHEHMSI
3.1 ‘ OOmmue cBoiicTBa METAIIIOB 4 0 ‘ 0
3.2 Baxwueiinme MeTamibl ¥ UX 16 1 2
COCTUHCHHUS
Wroro mo pazneny 20
Pa3gen 4 XuMHSA M OKPY/KAKOIIas cpeaa
41 BemecTBa 1 MaTrepuansl B 3 0 0
JKA3HU YeIoBeKa
Hroro no paszneny 3
PeszepBHoe Bpemst 3 0 0
OBIIEE KOJIMYECTBO YACOB 110 68 4 7
IMPOI'PAMME

IIpomexyTouyHas aTTecTanMsA NPOBOAUTCHA B (hopMe roq0Boro oneHUuBaHus 0e3 yuera

TeMaTH4YeCKUX NPOBEPOYHbIX padoT.




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg — peaklUuid: peaklud COCAMHEHHUS, PEaKuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHHA H

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POopMysn

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHa

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIbBHYHO MOJICKYJIIPHYIO U MOJIIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OJKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT WHX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITIOJHEHHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIICPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JJPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToMma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJECHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto Gopmy Ilepuoauaeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKONM  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB H 3apgaa saapa, 06Luee 151 (0)

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKast peaKknus»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTEND,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJJIn4yecKasi), KpHUCTaJUIMYecKasi pemérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPHUMCEHATH OTHU IMOHATHUA IIPU OIIMCAHHUHU BEUICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHMUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEILECTB, IOATBEPKIAA
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUHSIMHU MO BBIITOJTHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM NYTEM XJIOPHU-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSTHMN: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpPAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayaIbHBIE XUMUYECKUE MTOHSATHUS

IIpenmer xumun. Ponp XUMUUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

IIonsTHe o MCTOJaXx IIO3HAaHWA B XUMHUH. YucTeie BCIICCTBA U CMECH. CnocoObl

pasaciICHUs cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

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

Xummaeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJIEKYJIsIpHas Macca. MaccoBass J0J1  XUMHYECKOrO

JJICMCHTA B COCANHCHHNHN

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

®dusnyeckue U XUMUYECKUE SABIICHUA. XUMHUUYECKasl peakuus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeHIeCTB.  XMMHYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMHuYecKWx  peakuuid  (COEAMHEHHUS, Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBUIaMu paboTHI B TabopaTopuu U npuéMaMu oOparieHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3Y4YeHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALlUs BOJIbI) U
XUMUYECKNX (TOpeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIIOJEHHWE U OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMOJEIICTBHE JKele3a ¢ pacCTBOPOM




comm meau( 1), u3ydenne cnoco0oB pa3eneHust cMecei (C MTOMOIIBI0 MarHHUTa,
bunbTpOBaHME, BBIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BerecTBo. HaxoxaeHue Kucimopoaa B npupoje, Pu3ndeckue u XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucimopoaa. CriocoOb
IOJIyUYEHUsI KHCIIOpoJa B JabOpaTopuu U IMpoMbIIeHHOCTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hPekT XuMUYEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue 030HOBOTO CJIOs

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XHMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue CcBoiicTBa BoAbl. Bojga kak pactBoputTenb. PacTBOpHI.
HaceliienHble 1 HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpPOAE M B KU3HHU uenoBeka. Kpyrosopor
BO/ABl B IMpHUpoAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpa3yronie. HomeHnknatypa okcumoB. @uU3NUecKue M XUMHUYECKUE

CBOMCTBa OKCUAOB. [losryueHne okcuioB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA
ocHoBaHu. [Torydenne ocHOBaHMI

Kucnorsl. Knaccudukanusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COEIMHEHUI

XVUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHHSI U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJICHCTBUE
BOJIOpO/A c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIOB), HAOIO/IeHHE O0pa3IOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajbllieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOIIBI0 HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, ulyuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEaKIUi HEeWTpaIu3aium, MOJydeHHe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajia JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COCIUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBple MONBITKM KJIaCCU(PHUKAUU XUMHUECKUX 3JeMeHTOB. [lonstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILENOYHbIE U IIET0YHO3EMENbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. llepuoanueckas cucremMa XUMHUUYECKUX DIIEMEHTOB
JAW. MengeneeBa. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl xumudeckux dnaemeHToB .M. Menneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
QJIGKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB MO TpyIIaM U IMEepUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTL XUMHUYECKHX 3JIeMEHTOB. MOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHEC THAPOKCHAAa MHKAa C pacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakluy pas3yioKeHUs, COCTUHEHMS])

9 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Krnaccudukamus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, TFCHCTUYCCKAsA CBA3b HCOPTraHUYCCKHUX BCIICCTB




13

Kraccudukarust XuMudecknx peaknuii o pasiIudHbIM Npu3HaKaM (10 YHUCITy
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHYECKOM pC€aKnuu

14

1.5

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBA KHUCIOT,
OCHOBaHUN W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHalu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

1.7

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHEC C MOACISMHU KPUCTATIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTalioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeloyed U coieil (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIITIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, PEaKIIuu Pa3I0KEeHUS, COSTUHEHNU);
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C IMOMOIINBKO KAYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne! u uX coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUSA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMo/ielicTBUE C METallaMU, HEMETAJUIAMHU, 1Ie1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHast KUCIIOTa, (PU3MUECKUE W XHMHUSCKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucinoThl. [Ipumenenue. Cou CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIUs Ha
cynear-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, puzndeckrue u XuMudeckue cBocTra. KpyroBopor azora B mpupoe.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMeHerne. Conu aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKHE CBOWCTBa,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHYecKre cBoicTBa (001IMe KaK MpeCTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHS B KaueCTBE MUHEPAITBHBIX yIOOpeHUH. XUMHUECKOe 3arps3HEHUE
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsA3HEHUe

BO3/yXa, IOYBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, GpuznIeckue U XUMHIECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIe CTENEeHM OKHUCICHHMA. YTJIEpOid, aJIOTPOIHbIE

Mou(UKaAIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCuibl yriepona,
X (U3NYECKHe M XMMUYECKHUE CBOMCTBA, JECHCTBHE Ha XKHBBIC OPTraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a r1006ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIMA
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWCTBa, MOJIydeHUe u npuMeHeHnue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEIECTBaX: XHpax, OeJIKax, yIJIeBoJaX — U HUX POJIM B KU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOKMCTBA, WOJY4YCHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHHE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, skene300eToH. [IpoGiembl
0€30MMacHOTO MCIOJIB30BaHUS CTPOHMTEIHHBIX MAaTEPHUANIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUHN SKCIEPUMEHT: U3ydyeHHe 0o0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJ| JIeiicCTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4EeHHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YIOOpEHHii; MoTydeHue, COOMpaHue, paclio3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEAKLUl Ha MOH

amMMoHMST U (ochaT-MOH M U3ydyEHUE MPU3HAKOB HX IPOTEKaHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HU3yY€HHUE MOJENICH KPHUCTAITMYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX peakiuii Ha KapOoHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckoi cucremMe xummyeckux snemeHToB JI.U.
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTANIMYecKass pemeTKa. ONEKTPOXUMUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHrEe UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie IICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepnoanueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kaiublius. BakHelinne coeauHEHUs KalbIus (OKCHUI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBAa OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux 3nementos J1.1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. du3znueckue M




3.7

4.1

XUMHUYECKHE CBOMCTBa jkene3a. OKcuawl, TUApokcuabl U conu xene3a(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBHSl OKCHIA KalbliUd U HAaTpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE W OTIMCAHHUE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMH HATPUS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTAIbHBIX 33a]a4 M0 TeMe «BaxHelIne MeTaisl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUSA U 3I0poBbhe. be3omacHoe ucnoab30BaHrEe BEIECTB U
XUMUYECKUX peakinuii B ObiTy. [lepBas momolib Mpu XUMHUYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOW  TIPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX poJib B 6BITy H TPOMBIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcepHraJioB (CTGKJ’IO, CIIJIaBBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI IIpupoabl, IMOHUMAHUE 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYECCKOM HAayYKH KaK o0ractu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCUuOHATBLHON JIEATEITLHOCTH, CBI3aHHBIX ¢ XUMHEH
U COBPECMCHHBIMH TCXHOJOIMSAMU, OCHOBAHHBIMH Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa TPH TepexoJie Ha YPOBEHb CPEIHETO

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAHHUE, COJb (CPEHHSs), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakuu oOMeHa, TeroBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHUHM, MacCoBasA 104 HW  TNPOUCHTHaA




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJIEHHE, JJIEKTPOJIU3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH J[.JM. MenneneeBa, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XUMHYCSCKOMN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
MaTepuaibl (B TOM YHCII€ MUHEpajbHbIE yIOOpEHHUs, METaUlbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB  JJsi  OpraHuM3Ma  4YelloBeKa, yMEHUue
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX IPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBS3b MOJIOKEHHS dyeMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE FJICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )

8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, docdop, cepa, XJIop, HATPUiA, Kamuil, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,

9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIUu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue chOpMyIHpoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JCHCTBHUS Ha JKUBBIC OpTraHHU3MBbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €r0 CBOMCTB; MOJIYYEHHUE YIIIEKUCIIOTO ra3a u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTp0J'II/ITI/I‘IeCKa${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHUA-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 [TepBoHauaJIbHBIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa 1 cMecH. CrIocoOBI pa3ziesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
' IIpocTble U CIOXKHBIE BELIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JeMEeHTOB. CTeneHb
' OKHUCJICHUS
3aKOH TIOCTOAHCTBA cocTaBa BewlecTB. (OTHoOcuTeNbHAs aTOMHas Macca.
1.4 OTtHocuTenbHAsE MOJEKyJsipHas Macca. MaccoBast 10Ji1 XMMHYECKOIO 3JIEMEHTa B
COEIMHEHUH
L5 KomnuectBo BemectBa. Monbk. MousipHas macca. MousspHbIii  00bEM  Ta30B.
' B3anMocBsA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 duznyeckue U XMMUUYECKUE SIBJICHUS. XUMUYECKas peaklus U e€ MpU3HaKku. 3aKOH
' COXpaHEHUsI MACChl BEUIECTB. XUMUYECKHE YPABHEHUS
[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucrema XumMudeckux siemeHToB J[.M.
2
Menpeneea. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XuMHuecKux 3yemeHToB JI.U.
2.1 Menpeneesa. Ilepuonbl u rpynmnsl. PU3HMYECKUH CMBICHI IOPSAKOBOIO HOMEDA,
HOMEPOB MEPUOJA U IPYIIIBI 3JIEMEHTA
Crpoenne aromoB. CocraB aToMHbIX saep. M3zorombl. OnextpoHbl. CtpoeHune
2.2 ANEKTPOHHBIX  000J04YeK aTOMOB  HepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckon cucremsl [[.U. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMICTB XMMHYECKHMX DJJIEMEHTOB MEPBBIX TPEX
23 MepUOJOB, Kanus, Kanublus (paguyca aTOMOB, 3JEKTPOOTPULIATEIILHOCTH,
' METAJUIMYECKUX U HEMETAJIMUYECKUX CBOWCTB) U MX COETMHEHUN B COOTBETCTBHH C
ITOJIOKEHUEM AJIEMEHTOB B llepronueckoi cucteMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BemiecTsa
Xumuueckass  cBs3b.  KoBajieHTHast  (mOJsipHass MW HEMOJsIpHAsi)  CBS3b.
3.1 DJIEKTPOOTPHULIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIoHHas CcBs3b. MeTammyeckas
CBA3b
39 Tunel KpUCTAIIMYECKUX PEIIETOK (aATOMHAs, MOHHASI, METAJUITMYECKas ), 3aBUCUMOCTb

CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PENIETKN U BUJ1a XUMHYECKON CBSI3HU
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4.1

Baxnelie npeACTaBUTENM HEOPraHWYECKMX BelecTB. Hemertamnsl W ux

COCIMHCHNA. Mertamisl U UX COCIUHCHUA

Knaccupukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHCIOTHBIC, aM(OTEPHBIC) U HECOJICOO0Pa3yIOIIHE;
OCHOBaHUH (IIETOYHN U HEPACTBOPHMBIE OCHOBAHHMS); KUCIIOT (KHCIOPOCOAEPIKAIINe

1 6ECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

4.5

4.6

@dusnueckue ¥ XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOJOPOJIA,
XJIOpa, KUCIOPOo/ia, cephl, a30Ta, Gpocdopa, yriaepoaa, KpeMHHs

dusnueckue 1 XUMHYECKHUE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA, HATPUA,
KaJusl, MarHusi © KaJbIMsl, QIIOMUHHS, XKele3a. ODIECKTPOXUMHUYCCKUU P

HaIIpsHKEHNUN METaJUIOB

dusnyeckue M XUMHUYECKHE CBOICTBAa BOJOPOJHBIX COEIMHEHUH HEMETaJJIOB:
XJIOPOBOZOPOAA, CEPOBOAOPO/IA, AMMHUAKA

duznyeckue U XMMHUYECKHE CBOMCTBA okcuaoB HemeTaiios: cepsl (1V, V1), azota(ll,
IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(lV). TlonyueHue OKCHIOB
HEMETAJIJIOB

Xumnueckue cBoicta okcuoB: MetaioB |A—IIA rpymnm, uunka, meau(ll) u xenesa(ll,

[1). TTosryueHre OKCHIOB METAJIIOB

4.7

XUMHUECKHE CBOICTBa OCHOBaHMH U aM(OTEpHBIX TUAPOKCHJIOB (Ha IMpHUMEpe
THIPOKCHUIOB aJIIOMUHUS, *Kele3a, MHKa). [lomyyeHne ocHoBaHUM U aM(OTEpHBIX

THAPOKCHUI0B

4.8

4.9

OOme XUMHMYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOJIHOW, CEpOBOJOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOU, (ochopHOM, KpemHHEBOH, yroabHOU. (OcobObie
XMMHYECKHE CBOKMCTBA KOHLIECHTPUPOBAHHON CEPHOW M a30THOM KuCHOT. [lonyuenue

KHCJIOT

OO6mme xuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

4.10

411

[lonyyenue, coOupaHue, pacrno3HaBaHHWE BOJOPOJA, KHUCIOpOJa, aMMHaKa,
YIJIEKHUCIIOro ra3a B 1abopaTopun
[TonyyeHne amMMuaka, CEpHOM M a30THOW KHUCIOT B MpoMbllUIeHHOCTH. OOuiune

CITIOCOOBI MOJIy4YCHH A MCTAJIJIOB

412

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

XHUMHUYECKHE pcaKknuuu

5.1

Knaccuukanuss XuMHUECKUX PEaKUMH MO pa3IMyHBIM MpPU3HAKaM: 10 YUCIY U
COCTaBY Y4aCTBYIOLIMX B PEAaKIIMU BEIIECTB, M0 TEMIOBOMY 3 PeKTy, 10 N3MEHEHUIO

CTENCHEH OKUCICHUS XUMHUUECCKHUX 3JICMEHTOB
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5.2

5.3

5.4

TennoBoi 3h(}HEeKT XUMHUUECKONW PEaKIUU, TEPMOXUMUUYECKUE ypaBHEHHS. DK30- H

SHJOTEPMUUYECKHE peaKuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBbHBIE peakMU. OKUCIUTEIM U BOCCTAHOBUTEIM.
[Ipoueccsl OKHCIICHUS u BOCCTAHOBJICHUS. DNEeKTPOHHBIN OanaHc
OKHUCIIUTEIIbHOBOCCTAHOBUTEIIBHON PEAKLIUN

Teopust aneKTpoauTHUECKON auccouuanuu. KaTHOHBI, aHMOHBI. DJIEKTPOIUTHl U

HEDJICKTPOJIUTEI. CunbHbIE U cla0bIe OJICKTPOJIHUTHI. CreneHb JucCconralnmn

5.5

6.1

Peakiiuy nonHoro oomMeHa. Y ciioBHsl IPOTEKAHUS peaKkIMii HOHHOIO 0OMeHa, MOJIHbIE
U COKpalIEHHbIC HOHHBIC YPAaBHECHHUS PEAKIUI

XHMHMS ¥ OKpYXkaromas cpeaa

BemectBa u Marepualbl B IIOBCEJHEBHOM JKM3HM 4YelloBeKa. beszomacHoe
WCTIOJIb30BaHUE BEIECTB M XMMHUYECKUX peakiuii B 1abopatopun u ObiTy. [lepBas

IIOMOIIb IIPU XUMHUYCCKHUX 0KOIraX MU OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKPYXKAIoUel cpeabl (KUCIOTHBIE AO0XKAU, 3arps3HEHHE
MOYBHI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro mpenoTBpameHus llpenenbHas
nonyctumast koHmentpanus BemiectB  (IIJIK). Pomp xumum B perieHuu
IKOJIOTHYECKUX TTPOOIIeM. Y CHIICHHE ITAPHUKOBOTO 3P PeKTa, pa3pylieHre 030HOBOTO

CJ104

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriaepoaa, KpeMHUS U UX COSAMHEHUN B OBITY,
MEIUIIMHE, TIPOMBIIINICHHOCTH M CEJIhCKOM XO3siiicTBe. [IpuMeHeHne MeTaiioB U
CIUIaBOB (cCTajb, YyryH, AIOPATIOMUHUN, OpoH3a) B OBITY M MPOMBIIIIEHHOCTH HX
coenunenuil. [ToHsiTHE O KOPPO3HH METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT

KOpPpO3UHU

6.4

6.5

7.1
7.2
7.3

[TpupoHbIE HICTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIHbIH ra3, HedTh), MPOAYKTHI

uX nepepaboTku (0€H3UH), X POJIb B OBITY U IPOMBIIIIIEHHOCTH

[lepBoHavaabHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSIX YIiiepo/a
(MeTaH, 3TaH, 3TWJIEH, alleTHIEH, 3TaHOJ, TJIMLEPUH, YKcycHas kucnota). [lonarue o
OMONIOTMYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeNKaX, YIIeBoIaX — U UX POJIU B KU3HU

YyeIoBeKa

Pacuérnr:

o ¢hopMysaM XUMHYECKUX COSTUHEHUN

Macchl (MacCoBOM) JIOJIM PAaCTBOPEHHOTO BEIIECTBA B paCTBOPE

10 XUMHUYCCKUM YPaBHCHHAM
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