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Pabouas nporpamMma no yueOHOMY mpeameTy «Xumwus» (0a30BbIil ypOBEHB)
(npeametHas oOnactb «EcTecTBEHHO-HAy4HbIE NPEAMETHDY) BKIOYAET

TIOSICHUTENBHYIO 3aITUCKY, COACpKaHUe 00YUCHHUSI, ITIAaHUPYEMbIe Pe3yJIbTaThl OCBOCHHSI
MpOrpaMMbl MO XHMHH, TEMAaTHYECKOE IUIAHWPOBaHWE, TMepeueHb (KoaudukaTop)
pacmpeseNieHHBIX TI0 KJIaccaM IpOBEpsSEeMbIX TpeOOBaHUN K pe3yibTaraM OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00Opa30BaHUs U 3JIEMEHTOB
COJiep)KaHUS 10 XHUMHHU, TEepedYeHb (Koau(pUKaTop) TMPOBEpPSEMBbIX TpeOOBaHUI
K pe3yJabTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTENbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs U AJIECMEHTOB COACPKAHUS 110 XHUMHUH.

IMNOACHUTEJIBHASA 3AIITMCKA

[IporpammMa 1o XMMHUM Ha YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUSl COCTABIICHA
Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM
porpaMMbl OCHOBHOTO 001miero oOpa3oBanus, mnpenacraBieHHbix B OPI'OC 00O,
a TaKKe Ha OCHOBE (QeaepaibHOW padoyell MporpaMMmbl BOCHUTAHUA U C YYETOM
KOHIENIMM TpenojaBaHusl y4yeOHOro mpenMera «XuMHs» B 00pa30oBaTeNIbHBIX
opranusanusax Poccuiickon @enepanumu.

[Iporpamma 1o XMMHUM JaeT MPEJACTABICHHUE O LIEJSX, OOIIEH CTpaTeruu o0yueHusl,

BOCIIUTAHUS  y  pa3BUTUS  OOydYarONIMXCS  CpeACTBaMM  y4eOHOro TmpeaMmera,
YCTaHABIMBACT  oOsi3aTEIbHOE  NPEIMETHOE  COJEp)KaHHWe,  MpelycMaTpuBaeT
pacIpeaeNeHUe €ro Mo KJIaccaMm ¥ CTPYKTYPUPOBAHUE 10 pa3/iesiaM U TEMaM IPOTPaMMBbl
[0 XWMHUH, OIpEHEIsIeT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
COEpKaHUsA, MOCJIEAOBATEIIBHOCTh M3YYEHHUSI XHMHU C YYETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€U, JIOTMKA Y4e0OHOTO IMpollecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYarOMIMXCS, OIpeAeNsieT BO3MOXHOCTH MpeaMeTa
JUIsL peani3aliyd TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3zoBaTesibHOM
porpaMMbl Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs, a Takxke TpeOoBaHUM
K pe3yibTataM OOy4YeHUs XMMHUH Ha YPOBHE IEJIed M3Y4YeHUs MpeAMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHOMN IEATETLHOCTH 00YYaIoMEerocs Mo OCBOCHUIO y4eOHOTO
COAEPKAHUA.

3HaHWE XUMHUHM CIY)KHT OCHOBOM s  (OPMHUPOBAHHUS  MHPOBO33PCHUS
00y4aromIerocsi, ero MPeACTaBICHU O MAaTePUATbHOM EJUHCTBE MUPA, BAKHYIO POJIb
urparoT (GopMUpyeMble XUMHUEH TMPEICTABICHUS O B3aWMOIIPEBPAICHUSAX DHEPTUU
U 00 DBOJIONUU BEUIECTB B MPHUPOJIC, O IMYTIX PEIICHUS TJI00ANTBHBIX MPOOIEM
YCTOWYMBOTO PA3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPrETUYECKOM, MHUILEBOM
U DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHEHHUSI.

N3yueHne xumuu:

CHOCOOCTBYET peanu3aliii BO3MOXKHOCTEH Ui CaMOpPa3BUTHA M (OPMUPOBAHUS
KYJIBTYpbI JIMYHOCTH, €€ 001Iel U (PYHKIIMOHAIBHON TPaMOTHOCTH;
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BHOCUT BKJaJ B (OPMHPOBAHUE MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEMN
oOy4JaronMxcs,  HaBBIKOB  HMX  CaMOCTOATEIbHOM  y4eOHOM  JAESTENIbHOCTH,
HKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKMX  yYMEHHUH,  HEOOXOAUMBIX  Kak
B IIOBCETHEBHOW U3HU, TaK U B IPOPECCUOHAIBHOMN 1€ATEIbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAyUHOT O MBIIUICHHUS], 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJJa Ha E€IMHCTBO IPUPOABI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAIlOM
B () OPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYyYHBIM
3HAHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTUYECKOE 0Opa30BaHUE
00yJaromuxcs.

JlanHbple HampaBieHuss B OOYYEHHH XHUMHHM OOECHEYMBAIOTCA CHELU(PUKON
coJiep>KaHMs y4eOHOTO PEeIMETa, KOTOPBIN SBIISIETCS ME€JarOrH4eCKy aJalTUPOBAHHBIM
OTpakeHHMEM 0a30BOM HAYKH XMMHUHU Ha ONPEJIETICHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOLIEro o0Opa3oBaHHs OPUEHTUPOBAH
Ha OCBOEHHME OOYYalOIIMMHCS CHUCTEMBl INEPBOHAYAIBHBIX IMOHSATUM XWUMHUHU, OCHOB
HEOPraHMYECKOW XMMHHM U HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSITHH OpraHU4eCKOu
XUMUH.

CtpykTypa coiepkaHdhs HOporpaMmbl MO XUMUM CPOPMUPOBaHA HA OCHOBE
CUCTEMHOTO NOJIX0/1a K €€ n3yueHuro. ColepikaHne CKIIAAbIBAETCS U3 CUCTEMBI IIOHATUI
0 XMMHYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBI MOHATHM O XUMHUYECKOW PEaKIMH.
O0e 3TH CcHUCTEMBbl CTPYKTYpHO OPIraHHM30BaHbl MO MNPUHLUIY IOCJIEI0BATEILHOTO
Pa3BUTHS 3HAHUW HA OCHOBE TEOPETUUECKUX MPEACTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunonuueckoro 3akona /.M. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YYEHHS O CTPOEHUHU aToOMa U XUMHUYECKOMN CBA3H;

IpEeICTaBICHUN 00 NEKTPOIUTHUECKOM TUCCOLMALIUY BEUIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHUSI PACCMATPUBAOTCSA Ha OCHOBE AMIUPHYECKH MOJYYEHHBIX
Y OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K IPYyTrOMY,
BBIMONHSST  (QYHKUMHM  OOBSICHEHHS U IMPOTHO3UPOBAHUS  CBOWCTB, CTPOCHUS
Y BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOTYYSHHS] U3y4aeMbIX BEIIECTB.

OcBoeHnue mporpamMMbl 0 XMMHUHM CIIOCOOCTBYET (POPMUPOBAHUIO TPE/ICTABICHUS
0 XMMHYECKOM COCTABIAIONIEH HAy4YHOM KapTUHBI MHUpPA B JIOTHKE €€ CHUCTEMHOU
IPUPO/BI, IECHHOCTHOT'O OTHOIIEHHS K HAYYHOMY 3HaHHIO U METO/aM ITI03HAHHS B HAyKeE.
N3ydyeHne XMMUM TPOUCXOAUT C PUBJICYEHUEM 3HAHUHN U3 paHEE U3YUYECHHBIX YUEeOHBIX
npeaMeToB: «Okpyxaroniuii Mup», «buonorus. 5—7 kiaaccb» U «Pu3nka. 7 Kiaccy.

[Ipn u3yyeHUM XMMUU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOU
HayKM Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOW NeATEIbHOCTH
YeloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajada ydeOHOro
npeaMeTa COCTOUMT B ()OPMHUPOBAHMHM CHUCTEMbl XMMHUYECKUX 3HAHUM — BaKHEHMIIUX
(akTOB, NMOHATHUN, 3aKOHOB U TEOPETHUYECKUX IIOJIOXKEHWM, IOCTYNHBIX O000OIIEHUN
MHUPOBO33pEHYECKOTO XapakTepa, s3blKa HayKH, B IMPUOOIIEHUH K HAay4YHbIM METO/aM
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MO3HAHUS TIPU M3YYCHHHM BEIIECTB M XWMHUYECKHX peakiui, B (hopmMupoBaHun
U pa3BUTUU TO3HABATEIBHBIX YMEHUW M UX MPUMEHEHUU B y4eOHO-TIO3HABATEIHHOM
U y4eOHO-HCCIIEIOBATENbCKON  JESATENbHOCTH, OCBOCHMM TIpaBHJI  0€30MaCHOIO
oOpallieHusl ¢ BelleCTBaMU B TOBCEHEBHOM JKU3HH.

[Ipy wu3yyeHUM XUMUK Ha YPOBHE OCHOBHOTO 00IIEero 0Opa3oBaHMs Ba)KHOE
3Ha4Y€HHE MPUOOPENH TaKue 1eJIU, KaK:

dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K CaMO00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIbBHOMY NPHHITHIO PEIICHUM,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM JKU3HH;

HaIpaBJICHHOCTh OOYYEHHs HAa CHUCTEMAaTHYECKOE MPUOOIIEHHE OOyYarOMIMXCS
K CaMOCTOSITEJIbHOW MO3HABATENIbHOW JESITEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUA,
(hOpMHUPYIOIIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieyeHue ycJIOBHM, CIOCOOCTBYIOIMUX MTPUOOPETEHUIO 00YUYAIOIIIUMUCS OIbITa
pa3HOOOpa3HON NEATENbHOCTH, I03HAHUS W CaMOIO3HAHUSA, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJIST PA3JIMYHBIX BUIOB
NEATENbHOCTH;

dbopmupoBanue o61Iel (QyHKIIMOHATIHLHOM U €CTECTBEHHO-HAYyYHOM IpaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSICHATh U OLICHUBATH SIBJICHUSI OKPYKAIOIIEr0 MUpPa, UCIOJIb3Ys
3HAHUSA W OIBIT, MOJYYECHHbIC MPU W3YYEHUU XHUMHH, MPUMEHSITh WX MPU PEUICHUU
npo0JieM B MOBCETHEBHOM KU3HU U TPYJOBON JEATEIHLHOCTH,

dbopMupoBaHre y OOy4YaIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHWM, TMOHUMAHMUS
LHEHHOCTH XHMHWYECKUX 3HAHMM Ui BBIPAOOTKM HSKOJIOTMUECKH LEJIECO00pa3HOoro
NOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTU B LIENSAX COXPAHEHHSI CBOETrO 370POBBS
Y OKPY’KaIOLIEH NPUPOJTHON CPEbI;

pa3BUTHE MOTHBAallMM K  OOYYEHHIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
U CaMOBOCIHHMTAHHIO Ha OCHOBE YCBOEHHS OOIEYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATPABICHHOCTH JAIBHEUIIIET0 00yUYeHUSI.

OO6miee uncino yacoB miia u3ydeHust xumun — 136 uacoB: B 8 kiacce — 68 yacos
(2 yaca B Henenmo0), B 9 kiacce — 68 vacos (2 yaca B HeZEINO).
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COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE MTOHATHSA

[Ipenmer xumuu. Ponp XuMuM B KW3HU 4YEJIOBEKAa. XHMUS B CUCTEME Hayk. Tena
1 BelecTBa. U3nUECKUE CBOMCTBA BEMIECTB. ArperatHoe coctosinue Bemniects. [lonsatue
0 METOoJlax Mo3HaHUS B XUMHUHU. YucTele BemecTBa W cMecH. CrocoObl pasaesieHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMHUUECKUX 3JIEMEHTOB.
[IpocThie U CIOKHBIEC BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX SJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass artoMHas wmacca. OTHoOcHUTENIbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XMMHUYECKOI0 JIEMEHTa B COCIMHEHUM.

KommuecTBo BemecTa. Mosb. Moisipaast Macca. B3anMoCBA3b KOJIMYECTBA, MACCHI
U 4YHClIa CTPYKTYPHBIX €IWHMI] BelmiecTBa. Pacuersl mo ¢opmyiaM XUMHYECKHX
COEINHCHUM.

DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUUYECKasl pEaklus U €€ MPU3HAKUA. 3aKOH
COXpaHCHMsI MAacCChl BEIIECTB. XUMHYECKHE ypaBHeHHS. Kiaccudukamus XUMHUYECKUX
peakiuil (CoeAMHEHNUs, pa3I0KEHHUs, 3aMeIleHHs, OOMEHa).

Xumuueckuii 3KCnepumenm:

3HaKOMCTBO C XHUMHYECKOW TMOCYyI0#, mpaBuiamMu paboTel B JabopaTopuu
U npuemamu oOpaileHus ¢ Ja00paTopHBIM 00OPYIOBAHUEM, M3YUEHUE U OINKMCAHHE
bu3nYecKuX CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIO/IeHUE (DU3UIECKUX
(ru1aBieHUE BOCKA, TasTHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHACHCAIUS
BOAbI) M XUMHUYECKUX (FOpEHHUE CBEYM, MPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOM) SIBJICHW, HAONIOACHUE W OIMCaHWE MPHU3HAKOB
NPOTEKAHUSI XUMHUYECKUX peakiui (pa3io’KeHue caxapa, B3auMOJICUCTBHE CEpPHOMU
KHCJIOTBI ¢ XJOpHIOM Oapusi, paznokeHue ruapokcuaa meau (1) mpu HarpeBaHuw,
B3aUMOJIeiicTBHUE jene3a ¢ pactBopoM conu Meau (1), u3ydenue crocoOoB pasaencHus
cMecedt (Cc TIOMOIIBIO MarHuTa, (QUIBTpOBaHWE, BBIMIAPUBAHUE, IUCTUJUISIIHS,
xpomartorpadusi), IpOBEICHNE OYUCTKH MOBAPEHHOM COJIM, HAOJIOJIEHWE U ONMUCaHUE
pEe3yJbTaTOB IIPOBEACHUS OMNbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl,
co3JaHue MoJiesei MoKy (IIapOCTEPKHEBBIX).

Baskueliue npeacTraBuTe M HEOPraHUYECKNX BeLIeCTB

Boznyx — cmecsk razos. CocTas Bo3ayxa. Kuciopon — 31€MeHT ¥ IPOCTOE BEIECTBO.
HaxoxneHnue kuciopoaa B npupojie, PU3NUYECKUe U XUMUYECKUE CBOMCTBA (pEeakLUU
ropeausi). Okxcunbl. Ilpumenenue xkucinopona. CnocoObl MOJNYYEHHUs KHUCIOpOJa
B Jaboparopun M mnpomsbliuieHHOcTH. KpyroBopor kuciopona B mpupoge. O30H —
aIJIOTpONHas MOAU(UKALINA KHUCIOPO/a.
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TermnoBoit 3PPexT XUMUYECKON peakiuu, TEPMOXUMHUUYECKHE ypaBHEHUS, IK30-
U DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsA3HCHHE BO3/yXa,
yCHJICHHE MTapHUKOBOTo 3(dexra, pazpyieHue 030HOBOTO CIIOS.

Bonmopon — sneMmeHT u mpocrtoe BemecTBO. HaxoxkaeHue Bomopoaa B MPHUPOJE,
bu3znUeckue U XMMHUYECKHUE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI mMosiydeHus. Kucmorbl
Y COJIH.

MoutsapHBIil 00BeM Tra30B. PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBAa BOJbI. Bojga xak pactBoputens. PactBopsl. HackieHHbie
Y HEHACBILIEHHBIE pACTBOPBI. PACTBOPUMOCTH BelIEeCTB B BoJie. MaccoBas J0Jisl BEIIECTBA
B pacTtBope. XMMHYECKUE CBOWCTBA BOJbI. OCHOBaHuUs. Ponb pacTBOPOB B NpUPOAE
M B JKM3HM 4elloOBeKa. KpyroBopoT BOJBI B MPUPOJE. 3arpsi3HEHUE TMPUPOIHBIX BOJ.
OxpaHa 1 0YMCTKA MPUPOJIHBIX BOJI.

Knaccudukamuss Heopranumdeckux coeauHeHuid. Okxcunwl.  Kiaccudukarus
OKCHUJIOB: coJieoOpa3zyrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe)
u HecoseoOpazyromne. Homenkinatypa okcuaoB. @u3nyeckre 1 XMMUYECKHE CBOMCTBA
okcuaoB. [lomyyenue oKCuaoB.

OcHoBanusi. Knaccudukaruss O0CHOBaHHI: 1I€I0YM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanui. @Pu3MUECKME W XHUMHUYECKHME CBOMCTBA OCHOBAHMWM.
[Tomy4yeHue OCHOBaHUI.

Kucnorsl. Knaccudukamus xucinor. Homenknatypa kucinor. @Puznueckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerosa. [lomyuenune
KHUCJIOT.

Comu. HomeHkiarypa colieid.

DOu3nYeCKrue U XMMUYECKHUE CBOMCTBaA coseu. [lomyuenue comeil.

I'eneTnyeckas CBs3b MEXKAY KJIIACCAMHU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuti IKCnepumenm:

KaueCTBEHHOE OMNPENICICHUE COJIEPkKAHUS KHUCIOpOoJa B BO3AYyXE, IOJyUYEHHE,
coOupaHue, pacro3HaBaHWE M HW3YYEHHE CBOMCTB KHUCIOpOJa, HaOJIOJCHUE
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJOM M YCJIOBHS BO3SHUKHOBEHHUS U MPEKPAIICHUS
ropeHus (moxapa), O3HaKOMJICHHE C oOpasllaMyd OKCHJIOB U OIHMCAHUE UX CBOMCTB,
MOJIyYeHHUE, COOMpaHMe, PacliO3HABAaHUE W HW3Y4YEHUE CBOWCTB BOAOpoJa (TOpeHue),
B3auMozelicteue Bogopoga ¢ okcumom Mead  (Il)  (BO3MOXKHO —HCIOIB30BaHHE
BUJIEOMATEepUaJIoB), HaOMOJeHHEe O00pasloB BEMIECTB KoimuecTBOM 1  Moub,
UCCIeIOBaHUE OCOOCHHOCTEHW PacTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEICHHON MaCCOBOM J10JI€ PaCTBOPEHHOIO BEUIECTBA,
B3aUMOJICIICTBHE BOJIbI C METAJNIAMU (HATPUEM U KaJblueM) (BO3MOKHO HUCIIOIb30BaHUE
BUJIEOMATEPUAJIOB), UCCJENOBaHHE OOpa3IOB HEOPTaHWUYECKUX BEIIECTB PA3TUIHBIX
KJIACCOB, HAONIOZCHUE W3MEHEHUS OKpPacKd WHIWKATOPOB B PacTBOpax KHCIOT
Y IeNIouei, n3ydeHue B3aumoeiictus okcuaa meau (1) ¢ pactBopom cepHOM KUCITOTHI,
KHCIOT C METaJulaMHM, peakuud HEUTpaIM3alud, IOJIYyYEHUE HEpPaCTBOPUMBIX
OCHOBaHHM, BBITECHEHHWE OJIHOIO METayla JAPYTMM W3 PacTBOpa COJM, PEIICHUE
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DKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaxkHeWmme KiIacchl HEOPraHUYECKUX
COEJIMHEHUIY.

IHepuonuueckuii 3axkoH u Ilepuognyeckass cucreMa XMMHYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. CrtpoeHue aTomMoB. XMMHYeCKasi CBs3b. OKHCIHUTEILHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU

[lepBble OMBITKH KJIACCU(UKAIIMM XUMUYECKUX 3JieMeHTOB. [loHaTHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOUYHBIC U IIEIOYHO3EMENIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIC
ras3pl). DJIEMEHTbI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIBI i TUAPOKCHUIBIL.

[lepuoguueckuit 3akoH. llepuonnueckass cucreMa XHUMHYECKHX JIJIEMEHTOB
J.U. MenneneeBa. Koporkonepuoanas u jiuHHONepuoaHas Gopmsl [leproaudeckoit
cucTeMbl XuMudeckux 3iemeHToB J[.1. Menneneesa. llepuoasl u rpynmsl. duzndyeckui
CMBICJI TTIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. OnexktpoHsl. CTpoeHwue
AJIEKTPOHHBIX 000JI04eK aToMoB MepBbix 20 xumuueckux 3yeMeHToB llepuoanueckoi
cucrembl JI.M1. Menneneea. XapakTepuCTHKa XHMHUYECKOIO JJIEMEHTAa IO €ro
nonoxenunto B [lepuognueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsI paguyca aTOMOB XHWMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKHMX CBOMCTB IO TpylnaM W NEpuoAaM. 3HAYEHUE
[lepuonnueckoro 3akoHa U llepuoguyeckol CUCTEMBI XUMHYECKUX 3JEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. J[.M. MeHneneeB — yueHbI U rpa)KJaHVH.

Xumudeckass  cBsi3b. KoBajieHTHass  (ToJisspHasi W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKHUCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. IIporeccsl
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUJA IIMHKA C pacTBOpaMHM KHUCIOT U IIEJOYei, TMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX pEaKIUi (TOpPEHHUE,
pPEaKINK Pa3JI0KEHUS, COCAMHEHUS).

Meowcnpeomemmnuie ces3u

Peanuzaius MeXNpeIMETHBIX CBsI3ed TMpPU U3YYEHUMM XHMUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOITUX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK
Y TIOHSTHUM, SIBJISIFOIIUXCS CUCTEMHBIMU JJIsI OTAECIbHBIX MPEIMETOB €CTECTBEHHO-
HAaY4YHOTO IMKJIA.

OO0mIre ecTeCTBEHHO-HAYYHbBIC MMOHSATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJ M3, CHHTE3, KiaccuuKaius, TMepUOJUIHOCTh, HAOIIOJCHUE, DSKCIIEPHUMEHT,
MOJICTTUPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, U30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYa, DOJEKTPUUYECKUM 3apsij, BEIIECTBO, TeI0, O0BbeM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (PU3MYECKHE BEIMYMHBI, SIUHHIIBI U3MEPEHUs,
KOCMOC, IJIaHETHI, 3Be31bl, CONHIIE.
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buonorus: porocunres, nprxanue, 6uocdepa.
I'eorpadums: aTtmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC IOPOIBI, IOJEC3HBIC
UCKOTIaeMEbI€, TOTTNBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo ¥ XuMHUYeCKas peakuus

Ileppogmueckuin 3akoH. llepuomnueckas cucremMa XHMHYECKHX DIJIEMEHTOB
J.M. Menneneea. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, KAJINs, KAJIbLHI U UX COCAUHEHUMU
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepnoanueckoi cucreMe U CTPOCHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEUIECTBA OT THUNA KPUCTAUIMYECKOW PEUIETKM U BHJIA
XUMUYECKOU CBSA3H.

Knaccudukanuss M HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHUM,
TE€HETUYECKas CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukammss  XuMUYECKHX ~ peakuuid 1O  pa3iMyHbIM  MpU3HAKaM
(MO 4YMClly U COCTaBy YYacTBYIOLIMX B PEAKUMU BELIECTB, MO TEIIOBOMY 3 (deKTy,
0 M3MEHEHHUIO CTENEHEW OKHUCIEHUS XHMMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMUYECKHE PEAKIUH, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsitTue o ckopoctd XuMHYeckoW peaknuu. [loHarne 00 00paTUMBIX
U HEoOpaTHMbIX XUMHUYECKHX peakuusax. [IoHATHEe O TOMOTeHHBIX U TeTePOTEeHHBIX
peakiusax. [lomstme o karamuze. [loHATHE O  XMMHUYECKOM  PaBHOBECHM.
@DakTOophl, BIUAIOIIKME HA CKOPOCTh XUMHUUYECKON PEAKIMU U IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBbHOU peakunu. COCTaBICHUE YPABHEHUM OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMI C UCTIOJIB30BAHUEM METOA SJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJIUTUYECKON IUCCOLUMALNH. OJIEKTPOIUTHI W  HEDJIEKTPOIUTHI.
Karnonbl, aHumoHB.. MeXaHW3M JUCCOLMALIMM BEUIECTB C pPA3JIMYHBIMU BHJAMHU
XuMHueckoi cBsizu. Crenenp quccoruanui. CHiIbHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakiuu moHHOro OOMEHa. YCNOBHUS TPOTEKAHHWS PEAKIMii MOHHOTO OOMEHa,
NIOJIHBIE U COKpAlIEHHbIE MOHHBIE YpaBHEHMs peakuuii. CBOKWCTBAa KUCIOT, OCHOBAaHUMI
U COJIeH B CBETE MpPENCTaBICHUM 00 3IEKTPOIUTHYECKON Aucconuanun. KauecTtBeHHbIe
peakuuu Ha MoHbL. [IoHsTHE O TMApOIN3E COEH.

Xumuueckuii sxcnepumenm:
O3HAKOMJIEHHE C MOJENSMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEIIECTB — METAJUIOB M HEMETaIIOB (rpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOpUaa
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HATpHs), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMU OT BO3JEUCTBUS
pa3nuyHbIX (AKTOPOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpoliecca JUCCOLMAIIMKM  KHUCJOT, Iejoued W cojiel (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peakuuii HOHHOTO 0OMeHa (00pa3oBaHKe OcajiKa, BbIIEJICHUE Ta3a, 00pa30BaHUE BOJIbI),
OMBITOB, WUTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEaKIUN
(ropeHue, peaku pasjoKEHUsA, COEIMHEHHMs), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIM HA MOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a/1ay.

HemeTtayibl 1 X cOeIMHEHUS

OO6mas xapakTepucTrKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CtpoeHue u Gpu3nuecKre CBOCTBa MPOCTHIX BEIIECTB — IAJIOTEHOB.
XuUMUYEeCKHMEe CBOMICTBa Ha IMpuUMepe xJopa (B3aUMOJCHCTBHE C MeETaJUIaMH,
HEMeTaJulaMu, IiesnoyamMu). XyopoBogopoa. ConsHas KUCIIOTa, XUMUYECKUE CBOWCTBA,
IIOJIyYE€HHE, IPUMEHEHHE. [[eficTBHE XJopa U XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKA.
Baxueimme XI0puibl 1 X HAXOXKICHHUE B IPUPO/IE.

O6mas xapakrepuctuka 3aeMeHToB VIA-rpynibel. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTETIEHU OKUCIICHUS.

CtpoeHne M (U3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnotponHble MoOIU(UKALMM KUCIOPOAA M Cepbl. XUMHYECKHE CBOMCTBA CEpBbI.
CepoBomopoa, cTpoeHue, puanueckue U XUMHUYecKHue cBoicTBa. OKCHIBI Cepbl Kak
NPEICTAaBUTENN KUCIOTHBIX OKCUIoB. CepHas KucioTa, (U3MYECKHEe U XMUMHUYECKUE
CBOICTBA (00IIME KaK MPEJACTaBUTENS Kilacca KUCIOT U crieruduyeckue). XuMUIecKre
peakuuy, Jexaliye B OCHOBE MPOMBIIIJIEHHOIO CIoco0a MOIyYeHHUs] CEpHOU KHUCIIOTHI.
[Tpumenenne. Conu cepHOM KHUCIIOTHI, KAaueCTBEHHAs pEakIus Ha Cylb(paT-HOH.
Haxoxnenne ceppl W €€ COCIMHCHUW B NpUPOJE. XHUMHYECKOE 3arpsa3HEHHE
OKPYXAIOIEH Cpelpl COCAMHEHUSMU CEPbI (KUCIOTHBIE JOXKIMU, 3arpA3HEHUE BO3ayXa
Y BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHHUS.

O6mas xapakrepuctuka 3nemMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B TpuUpoAe, (PU3NUYECKHe U XUMHUYECKHE CBOWCTBA.
KpyroBsopotr azora B mpupone. AMMHAK, €ro (pU3NYECKUE U XUMHUYECKHE CBOMCTBA,
NOJIy4YEHUE 17} IPUMEHEHUE. Conn aMMOHMUS, 170:¢ duznyeckue
U XMMHYECKUE CBOMCTBA, NMpHUMEHEHHE. KaduecTBeHHas peakuyss Ha HMOHBI aMMOHMUS.
A3OTHas KHUCIOTa, €€ MoJiyueHue, (punyeckue U XUMUYECKHUe CBOMCTBa (0OIue Kak
Npe/ICTaBUTENS KJlacca KUCIOT U cnienuduueckue). Mcnoab30BaHue HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHUHEpAIbHBIX YAOOpeHHil. XHWMHUYECKOe 3arpsi3HEeHue
OKPYXaIOIlEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHUE BO3/IyXa,
MOYBBI U BOJOEMOB).

®ocdop, ammorponnbie Momupukauuu Qochopa, PUMUECKHE U XUMHUECKHE
croiictBa. Oxcua docdopa (V) u dochopHas kucioTa, GU3NISCKUE U XUMHUUICCKUE
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cBOiicTBa, momy4yeHue. Mcmomp3oBanue (ochaToB B KayeCcTBE MHHEPATbHBIX
yIOOpEHUH.

O6mas xapakrepuctuka 3aeMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYrnepon, aloTponHbie MOAU(PUKALINU, PACTIPOCTPAHEHHE B IPUPOJIe, HU3HUUECKUE
U XuMuueckue cBoiictBa. Axacop6Oumsi. KpyroBopor yriepoaa B mpupoge. OKCHbI
yriaepona, ux (U3NYECKue U XMMHUYECKHE CBOWCTBA, JCUCTBHUE HA YKUBBIE OPTaHU3MBI,
MOJIYyYEHUE U TPUMEHEHHE. ODKOJIOTMYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIAOM
yraepona (IV), rumoresa ri00ajdbHOrO MOTEIJICHHS KJIMMAaTa, MapHUKOBBIA 3(PQEKT.
VYronbHas KUCJIOTa U €€ COJIM, WX (PU3MYECKHE M XMMUYECKHE CBOWCTBA, MOJYYCHHUE
u npumeHenue. KadecTBeHHass peakuus Ha KapOoHarT-uoHsl. Hcmosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIJICHHOCTH M CEJIHCKOM XO3SICTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCIWHEHUSIX
yriaepona (MeTaH, 3TaH, ITHJEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe HCTOYHUKHN YTIIEBOJOPOAOB (YTOJb, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBIIILIICHHOCTH.

[TonsiTrie 0 OMOJIOTUYECKN BAXKHBIX BEIIECTBAX: JKMpax, OenKax, YriieBoJax — U UX
pOTH B JKM3HU 4eJOBeKa. MarepHallbHOe €MHCTBO OPTaHMYECKUX W HEOPTraHMYECKHX
COCIUHEHUN.

Kpemnunii, ero pusndyeckue u XMUMHUYECKHUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
CoenuHenuss kpeMHus B npupoge. OoOmre npeacraBieHus o0 oxcuae kpemuus (1V)
U KpemHHeBOW kuciore. CulMKaThl, HMX HCIOJb30BaHUE B OBITY, MEAHIIMHE,
MIPOMBIIIIEHHOCTH. BaykHelne cTpouTebHbIE MaTepUaIbl: KEpaMUKa, CTEKJIO, [IEMEHT,
OoetoH, kene300etoH. I[IpoGnembl ©6€30MacHOrO0  HWCIOJB30BAHUS  CTPOUTEIBHBIX
MaTepHaiOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuti sKkcnepumenm:

M3ydeHue oOpas3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIJIOTHI,
NPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMil Ha XJOPUI-UOHBI M HAOJIOJIEHHE MPU3HAKOB HMX
MPOTEKAHUSI, OMBITHI, OTPAKAIOIINE (PU3HMUECKHUE U XUMUYECKHME CBOMCTBA rajoreHOB
U UX COEAUMHEHUH (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB), O3HAKOMJICHUE
c oOpasuamu XJOpUIOB (TaJOre€HUIOB), O3HAKOMJICHHE C oOOpa3lamMu cepbl U ee
COEIMHEHUSIMH (BO3MOKHO MCIOJIB30BaHUE BHUICOMATEPHUAIIOB), HAOIOEHIE TIpoIecca
oOyTIMBaHUs caxapa MoJ| IeUCTBUEM KOHIIEHTPHUPOBAHHON CEPHOU KHUCIIOTHI, U3y4YCHUE
XUMUYECKHUX CBOMCTB pa30aBIECHHON CEpHOM KHCIOTHI, MPOBEJACHUE KaueCTBEHHOMN
peakiuu Ha Cyiab(paT-WOH U HAOJIOJIEHUE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE
¢ ¢usnyeckuMu CBOWCTBaMH a3oTa, (ochopa U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), 00pa3laMu a30THBIX U (HOCPOPHBIX yA0OpEeHUid,
noJiyuyeHne, coOMpaHue, pacrlo3HaBaHUE M M3yYE€HHE CBOWMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pEakUUii HAa MOH aMMOHMS U (pochaT-MOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUsSI, B3aMMOJECHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHCIOTBI C MENBIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB), U3YUEHUE MOJENIEH KPUCTALIMYECKUX
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pemeTok anMmasa, rpaduta, (QyuIepeHa, O3HAKOMIICHHE C IIPOIIECCOM aiCcopOIn
pPacTBOPCHHBIX BEIICCTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTA3a,
HoJy4deHue, coOUpaHue, paclio3HaBaHWE W M3y4YCHHE CBOWCTB YIJICKHCIIOrO rasa,
NPOBE/ICHUE KAYEeCTBCHHBIX pEaKiMii Ha KapOOHAT M CHJIMKAT-WOHBI M H3y4YCHHE
NPU3HAKOB WX  NPOTCKaHHs, O3HAKOMIICHHME C  TPOAYKIHEH  CHIUKATHON
NPOMBIIIJICHHOCTH, PEIICHHE SKCIePUMEHTAIBHBIX 331ad 1o TeMe «BakHeime
HEMETAJUTBI ¥ KX COCAMHCHUS.

MeTaJibl 1 MX COeIMHEHUSA

OO0m1ast XxapakTepucTUKa XMMUYECKHUX DJIEMEHTOB — METa/NIOB HA OCHOBAHUU MX
nonoxxkeHnus B llepuonmueckon cucreMe xumudeckux snemeHToB [[.M. Menneneesa u
cTpoeHust atoMoB. CTpoeHHE METAUIOB. MeTamnueckas CBA3b W METaNInYecKas
KPUCTAJUIMYECKAs pEHIeTKA. OJIEKTPOXUMHUYECKUM PAJ HANpsHDKEHUHM  METaJUIOB.
duznyeckre 1 XUMHUYECKUE CBOMCTBA MeTaoB. OOIIME CITIOCOOBI MOTYYSHHUS] METAJUIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3alITUTHI UX OT KOppo3uu. CIiaBsl
(cTanp, 4yryH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIICHHOCTH.

[[lenounble MeTauIbl: TOJOXKEHHWE B Illeproanyeckoll CHCTEME XUMHYECKUX
snemeHToB J[.MI. MenneneeBa, CTpoeHHME HX aTOMOB, HAaxOXJACHUE B MPUPOJIE.
®duznyeckue U XUMUYECKHE CBOMCTBa (Ha mpuMmepe HaTpus M Kamus). OKcubl
Y TUJIPOKCUBI HATpUA U Kaiusl. [[pyuMeHeHne 1IeOYHbIX METAJUIOB U UX COCAUHECHUMU.

[{eroyHO3EeMENBbHBIE METAIIIIBI MATHANM U KAJIBLIMIN: MOJI0KEHUE B [leprnoanyeckoit
cucteMe xumudeckux aneMeHToB .M. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE
B npupone. PHU3NYECKUE U XUMHUYECKHE CBOWCTBA MarHus M Kainplus. BaxHeimne
COeMHEHUs Kaiblusg (OKCUJ, THAPOKCHI, coyik). JKeCcTKOCTh BOJABI M CIOCOOBI €€
YCTpPaHECHHUS.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucremMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa, cTpoeHune aroma, HaxoxiaeHue B mnpupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA altoMUHUs. AMQOTEpHbIE CBOWCTBA OKCHAA W THIPOKCHIA
AIIOMUHUSL.

Kenezo: mnonoxenue B Ilepuognyueckoil cHCTEeME XUMHYECKHX JJIEMEHTOB
JAWN. MengeneeBa, CTpoeHHME aroma, HaxoXxieHue B npupone. Dusnyeckue
U XUMHUYECKHUE CBOMCTBA ene3a. OKCubl, TUApPOKcuIbl U comm xenes3a (1) u xenesa
(1), ux cocraB, CBOHCTBA U TIOJIYYCHHUE.

Xumuueckuii sxcnepumenm:

O3HAaKOMIIEHHE C 0OpaslaMi META/IOB M CIUIABOB, MX (DU3MYECKMMHU CBONCTBAMHU,
U3ydeHHE  Pe3y/bTaTOB  KOPPO3MH  METAIOB  (BO3MOXHO  HCIOJb30BaHHE
BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCH/Ia KAIbIIUA U HATPHSI C BOJOM
(BO3MOJKHO HCIIOJIb30BAHNE BHICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB KECTKOM BOIBI,
HpoIiiecca TOPeHuUs JKelle3a B KUCIOPO/Ie (BO3MOXKHO UCIIOIb30BaHIE BUICOMATEPHUATIOB),
NPU3HAKOB MPOTEKAHUS KaUeCTBECHHBIX PEaKIMi Ha HOHBI (MArHuUs, KaabIHs, aTIOMHHI,
nunka, skenesa (1) u xemeza (I1), mequ (I1), HaOmogeHne W OmMMCaHUE IPOIECCOB
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OKpalllMBaHUsI TUIAMEHU MOHAMH HATPUSsl, Kallus U Kb (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEpHUAJIOB), HCCIEIOBaHUE aM(OTEPHBIX CBONCTB THUIAPOKCUIA ATIOMUHUS
THAPOKCUJA IIMHKA, PEIIEHUE OJKCIEPUMEHTANbHBIX 3a7ady 1Mo TeMme «Baxueliue
METaJUTbl U KX COCIUHEHUS.

XuMHUSA U OKPY/KaKwINas cpeaa

BemectBa u Marepuansl B NOBCEAHEBHOM JKM3HHM 4elIOBeKa. beszomacHoe
UCIIOJB30BAaHUE BEIIECTB W XUMHUYECKMX peakuuii B Obity. IlepBas momoiib
IIPU XUMUYECKUX 0YKOTAX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpyXKaroleh cpeansl (mpeaenabHasl JIOoMmycTUMast
koHeHTparusi BemecTB (manee — IIJIK). Ponp XuMuM B pEIIEHUH SKOJIOTHMYECKUX
npooIeM.

Xumuueckuii skcnepumenm:
U3y4eHHE 00pa3loB MaTepualoB (CTEKJIO, CIUIABBl METAJUIOB, ITOJMMEPHBIE
MaTepHaibl).

Mesicnpeomemnvie cesa3u

Peanuzanus MeXNpeIMETHBIX CBsi3ed TpU HU3YyYeHWH XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHIATHIM, TaK
U TIOHSATUMN, SBISIIONIMXCA CHUCTEMHBIMH IS OTIEIBbHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC ITOHATHS: HaydHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHaJM3, CHUHTE3, KIACCH(PUKAINS, TEePUOIUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJIETUPOBAHNUE, M3MEPEHHE, MOJEIb, SBJICHHE, MApPHUKOBBIA A()(PEKT, TEXHOJIOTHS,
MaTepHabl.

dusnka: mMaTepus, aToOM, JJICKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIHWA, WU30TOIIHI,
PaINOaKTUBHOCT, MOJIEKYNA, AJCKTPUUYCCKUN 3apsl, TPOBOTHUKH, TOYIPOBOIHHKH,
JUDJIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTAUIMUECKas peIieTKa, CIUIaBbl, (Qu3nyeckue
BEITUYMHBI, €IUHUIIBI M3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[IbI,
CounHre.

buonorusi:  ¢dotocunTe3, AbixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yI0OpEHUSI, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: aTrmocdepa, ruapocdepa, MHUHEpabl, TOPHBIE MOPOJIbI, TMOJE3HBIE
HCKOIAaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHUA

I/ISY‘ICHI/IC XUMHH Ha YPOBHC OCHOBHOI'O O6HIGFO 06pa3OBaHI/IH HaIIpaBJICHO
Ha AJOCTHIXKCHHC O6y‘IaIOHII/IMI/IC}I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IPCIMCTHBIX
PE3YIIBbTATOB OCBOCHUA y‘I€6HOFO mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YJIBTAThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 00IIero oOpa3oBaHHUs
JOCTHTAIOTCS B XOJ¢ OOyYeHHS XHMHH B €IMHCTBE YYeOHOW M BOCHHUTATCIIHHOMN
JESATEILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHICKHMHE COITUOKYIbTYPHBIMHU 1
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, IPUHITHIMHU B OOIIECTBE MTPABHIIAMU U HOPMaMH
MIOBEJICHHS M CITOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS 1 COLMATTU3AIINN
00y4Jaromuxcs.

JIM4HOCTHBIC pe3yNbTaThI OTpaXkaroT TOTOBHOCTD oOy4JaroImxcs
PYKOBOJICTBOBAaThCS CHCTEMOM MO3UTHUBHBIX IICHHOCTHBIX OPHUCHTAIIMH M PACIIUPCHUC
OIBITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIIEHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACJICIUI0, TIOHMMaHWs 3HA4YCHUS XUMHUYECKOH HAyKH B IKH3HU
COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM uH(MOpMaIHe
0 TIEPEIOBBIX JOCTIKCHUSAX M OTKPBITHSIX MHPOBOM M OTCUCCTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) TPAKIAHCKOr0 BOCTIMTAHUSI:

MPEJCTABIICHHUS O CONMATBHBIX HOpMaX M MPaBUIAX MEXJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIC3HOM, y4eOHO-
UCCIIE/IOBATENILCKOM, TBOPYECKOW © JAPYIHX BUAAX JACSTEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOH COBMECTHOW JNIEATENFHOCTH TPU  BBINIOJHEHUH  YYEOHBIX,
NI03HABATENBHBIX 33124, BHIIOJTHEHUN XUMHUECKUX IKCIICPUMEHTOB, CO3aHUN YICOHBIX
NPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHWIO W B3aMMOIIOMOIIM B TPOIECCE ITON
y4eOHOU JESITeIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHHE M IMOCTYIKUA CBOHMX
TOBAPHIICH C TO3UIMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEACTBUHN IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEHIECTBE W XHWMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH M COCTABIIIOLIMX OCHOBY
JUId TIOHMMAHMS CYIIHOCTM HAy4YHOM KapTHHBI MMpA, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3AMMOCBSA3SIX UYEJIOBEKA C IPHUPOJHOM CpEIOH,
O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;
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MO3HABaTEJbHBIX MOTHBOB, HAINpPaBJICHHBIX Ha T[OJYYEHHUE HOBBIX 3HAHUU
0 XUMHUH, HEOOXOIUMBIX JIJIs1 00BSICHEHHS HAOJI01aeMBIX MPOIIECCOB U SIBJICHUM;

MO3HABATEIBHOM, MH(POPMAIIMOHHOW M YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHON pabOThl ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOil,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOY4YeHMI0O U T[O3HAHWIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMO00pa30BaHUIO, TIPOSKTHON M MCCIEAOBATEIILCKON NEATENHHOCTH,
K OCO3HaHHOMY BBIOOpPY HAMPABIEHHOCTH U YPOBHS 00YUYEHUs B JlajbHEHIIEM;

4) dpopmMupoBaHHUS KyJIbTYPhI 310POBbSI:

OCO3HaHMUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J10POBBIO,
YCTaHOBKM Ha 3710POBbIM 00pa3 ’KU3HU, OCO3HAHUS MOCIEICTBUA U HENPUATHUS BPEAHBIX
NpUBBIUEK (YHOTPEOJICHHUS] QJIKOTOJI, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH
coOoieHusl mpaBuil 0€30MaCHOCTH HpPU OOpaLIEHHM C XMUMHUYECKHMHU BEIECTBAMU
B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpeca K MPAKTUYECKOMY HM3Y4YEHHUIO TpodeccHil W Tpyaa pa3iudHOro poja,
YBO)XCHUE K TPYIy M pe3ysIbTaTaM TPYIOBOM JCATCIHHOCTH, B TOM YHCJIC HAa OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHHWW 110 XMMHHW, OCO3HAHHOTO BhIOOpA WHIAMBHUIYATBHON
TPACKTOPHH TIPOJOJDKEHUS OOpa3oBaHUS C y4YETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTM K XHMHH, OOINECTBEHHBIX WHTEPECOB W TOTPEOHOCTEH, YCIEUTHOM
npodecCHOHANBHON AESITSIBHOCTH W PA3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPOGECCHOHATIBLHON CPEJIE;

6) IK0JOrH4eCcKOro BOCIIMTAHMS:

HKOJIOTUYECKH L€JIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJE KAK UCTOYHHUKY KU3HU
Ha 3eMJle, OCHOBE €€ CYyILIECTBOBaHUS, IOHUMaHUA [IEHHOCTH 3I0pPOBOIO M O€30MacHOro
oOpa3a J>KM3HHM, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (HU3HMUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHMS LIEHHOCTH COOJIOJEHUS MpaBMil OE€30MacHOTO
NOBeJIeHUS MPpH paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYalUAX, YTPOXKAIOIIUX 37J0POBBIO
U JKU3HU JIIOJICH;

CHOCOOHOCTM TPHUMEHSTh 3HAHUA, TOJydyaeMble TMPU M3YyYEHUU XUMUH,
JUI PELIEHUs 3a7ay, CBA3aHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpPEAOM, MOBBIICHUS
YPOBHS AKOJIOTHYECKOW KYJIbTYPhl, OCO3HAHMSI I100aTBHOTO XapaKTepa IKOJIOTMUECKUX
npoOJIeM U IMyTel WX peIIeHUs TOCPEACTBOM METOJIOB XUMUMU;

HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B NO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW ¥ COLMAJIBHON MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B COCTaBe METaIlpEAMETHBIX  PE3YJIbTATOB BBIICISIIOT ~ 3HA4MMBbIE
U (POPMHUPOBAHHSI MUPOBO33pEHUS O0IIEHAYYHBIE TOHATHS (3aKOH, TEOPHSl, TPUHIHUII,
runoTesa, (akrt, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe€), KOTOPhIE UCHOJIb3YIOTCS
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B €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHMM U3 3TUX
npeaMeToB (OpMHUpPOBATH MPEACTaBICHUE O IEJIOCTHOM HaydyHOW KapTUHE MU,
U YHUBEpcalbHble y4ueOHbIE JeHCTBUS (MO3HABaTelIbHbIE, KOMMYHHKATHUBHEIE,
pEryJsiTUBHBIC), KOTOpBIE 00ecreuynBaoT dbopmupoBaHue rOTOBHOCTHU
K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YUYEOHOU JAESATEIbHOCTH.

IHo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YYeOHbIE e CTBUSA
Ba3oBble JJornueckue qeicTBUSA:

YMCHHC HCIIOJBb30BATh IPUCMBI JIOTUYCCKOI'O MBIIIIICHUA IIPHU OCBOCHHU 3HAHUM:
PACKPLBIBATL CMBICII XUMHUYCCKHX MOHSATUI (BBII[CJ'DITB HNX XapaKTCPHBIC IIPHU3HAKMU,
yCTaHaBJIMBATb B3aMMOCBA3bL C APYIrUMHU HOH?ITI/IHMI/I), HUCIIOJIB30BaTh MOHATUA
JJIA 00BICHEHHUS OTACJIBHBIX (baKTOB )51 HBHGHHﬁ, BI:I6I/IpaTI> OCHOBAHHUA W KPHUTCPHUU
JJIA KJIaCCI/I(bI/IKaL[I/II/I XUMHNYCCKHUX BCIIECTB N XHUMHNUCCKHUX peaKuHﬁ, YCTaHAaBJINBATH
IMPUYUHHO-CIICACTBCHHLIC CBA3HW MCKIY 00BEKTaMU HU3yUCHU, CTPOHUTHL JIOTHYCCKHUC
PaACCYKIACHUA (I/IHI[}IKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHEUIOFI/II/I), IIPOBOAUTL BBIBOAbI
N 3aKJIFOYCHUS,

YMCHHC IIPUMCHATDH B IIponeccce [TIO3HaHUA IIOHATHUA (HpGIIMeTHBIe
u MeTaHpeI[MeTHI)Ie), CHUMBOJJIMYECCKUC (3HaKOBI>Ie) MOJCIIN, HCIIOJIBb3YyCMbIC B XHMMHH,
HpGO6p330BLIBaTB IMUPOKO IPUMCHACMBIC B XHUMHHU MOJICIIBHBIC IIPCACTABIICHUA —
XUMUYECKU 3HAK (CHMBOJI 3JIEMEHTA), XUMu4eckasi (opMyJia 1 ypaBHEHUE XUMUYECKOM
p€aKun — IMpHU pCIICHUN yqe6HO-HO3HaBaT€JIBHBIX 3aJa4, ¢ y4€TOM OTHUX MOJCIBbHBIX
HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATh M XAPAKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKH H3Yy4YaCMbBIX
O0OBEKTOB — XHUMHYECKHX BCIIECTB U XHWMHUYECKUX peaKHI/Iﬁ, BBIABJIIATH 06H_[I/Ie
3aKOHOMCPHOCTH, INPHUYNHHO-CICACTBCHHBIC CBA3M W IIPOTUBOPCUYHUA B H3YUIACMBIX
mponcccax u ABJICHUAX.

ba3oBrble uccienoBareJbcKue 1eHCTBUA:

YMEHHE UCIOJIb30BaTh I[OCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHHUA, a TaK)K€ B KaueCTBE OCHOBBI /I (POPMUPOBAHMS THIOTE3bl MO MPOBEPKE
MIPABUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

OpuOOpeTeHrUe OmbiTa MO IUIAHUPOBAHMIO, OPraHU3alMd U [POBEACHUIO
YUYEHHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HAa0JI01aTh 33 XO0M MPOIECCa, CAMOCTOSITEIIbHO
IIPOTHO3UPOBATh €r0 pe3ybTaT, (GOPMYIUPOBATH 000OIIEHNUS U BBIBOBI 110 PE3YJIbTATaM
IIPOBEJICHHOIO OIbITA, UCCIIEI0OBAHUS, COCTABIATh OTUET O MPOJIETaHHON paboTe.

Pabora ¢ nndopmanueii:

yYMEHUE BbIOMpPATh, aHAJTM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO Pa3IUUYHbIX
BUJOB U (OpM MpeacTaBieHUs, MOIYyYaeMYyH M3 PAa3HbIX HCTOYHMKOB (HAay4dHO-
HOMYJIApHAsl JIUTEepaTypa XUMHUYECKOTO COJAEpIKaHMsl, CIIPABOYHBIE IOCOOMS, PECYpChI
WNuTepHeTra), KpPUTHYECKHM  OLEHUBAaTh NPOTUBOPEYMBYID M  HEJOCTOBEPHYIO
uH(pOpPMaIIHIO;
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YMEHUE MNPUMEHATHh pa3IMyHble METOABl W 3ampoCchl MPU IOUCKE MU OTOOpE
UH(POpPMaIlMU ¥ COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX ISl BHIIIOJHEHUS YYEOHBIX
U TIO3HABATEJIbHBIX 3a/lad OIpPEAEIECHHOr0 THUIla, NPUOOPETEHHE OIbITa B 00JacTH
UCTIONIb30BaHUSl  MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH,  OBJaJCHUE
KyJIbTYPOU aKTUBHOT'O MCIIOJI30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BbIOMpaTh ONTUMAJBHYIO (OpMy MpelacTaBiIeHHUs HHPOpMALMM U WILIIOCTPUPOBATH
pelaeMble 3a/1a4l HECIOKHBIMHM CXeMaMu, IUarpaMMaMHu, IpyrumMu ¢popMmamu rpaduku
U UX KOMOMHALIUAMY;

YMEHME  UCIOJIb30BaTh W aHaJu3upoBaTh B IIpolecce  y4yeOHOU
U HCCIEOBAaTEIbCKON NEATEbHOCTH HH(POPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOT0 X035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEW IIPUPOJHON CPEBI.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

YMEHHE 3aJlaBaTh BOIPOCHI (B XOJI€ Auaora W (WIM) JTUCKYCCHUM) MO CYIIECTBY
00CyX/1aeMOl TeMbI, (POPMYJIHPOBATH CBOM MPENJIOKEHHUS] OTHOCUTEIBHO BBITIOJHEHUS
NPEUI0KEHHOM 3a7a4u;

OpUOOpPETEHNUE OIbITa MPE3EHTAUUU PEe3YyJIbTATOB BBIIOJHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (Ja0OpPaTOPHOIO OIbITa, JAOOPATOPHOM pPabOTBl MO HCCIETOBAHUIO
CBOMCTB BEILIECTB, yUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM I03HABATEIbHOMN
U HUCCJIEeIOBATENIbCKOM JeSITENbHOCTH MPU PEIIEHUN BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE
ydera oOILIMX MHTEPECOB M COIJIACOBAHUA MO3ULMKA (00CYX IAEHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPAHHALIMS COBMECTHBIX EUCTBUH, ONpeAeieHuE KPUTEPUEB
10 OLIEHKE KaueCTBA BBIMOJIHEHHOW padOTHI U APYTHE);

PerynsiTuBHBIC YHUBEpPCAJIbHbIC YYeOHbIC 1eICTBUSA:

YMEHHUE CaMOCTOSITEJIBHO ONpPEAEATh LElUd JACATEIbHOCTH, I[UIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATh U TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh HaubOosee 3PGEKTUBHBIE CHOCOOBI pEIIeHUs Y4eOHBIX
M TIO3HABATEJIbHBIX 3aJa4, CaMOCTOATEIBHO COCTAaBJIATH WM KOPPEKTUPOBATH
IIPEJIOKEHHBIN aJITOPUTM JEMCTBUM IPU BBINOJHEHUU 3aJaHUN C YYETOM IIOJYy4YECHUs
HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsiX, OICHUBATh
COOTBETCTBHE IIOJIYYEHHOI'O pe3yJibTaTa 3asBJIICHHOW LIE€JIM, YMEHHE HCIIOJIb30BaTh
Y AaHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCJIOBUU 3a1aHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpenMeTHBIX PE3YNbTATOB MO OCBOCHHMIO 00S3aTEBLHOTO COAEpPKaAHUSA,
YCTaHOBJICHHOTO JTaHHOU (henmepaibHON pabodeil mporpaMMoOid, BBIIEISIIOT: OCBOCHHBIC
00y4YarouMMHUCs HAy4yHbIE 3HAHUS, YMEHHS M CIOCOOBbI JEWCTBHM, crnenudpuyeckue
JUIsL TIpeAMETHOW obOnactu «XuMuUs», BUABL ACATENBHOCTH MO IMOJIYYEHUIO HOBOTO
3HAHMS, €r0 MHTEPIPETAIINU, TPEOOPa30BAHUIO U MPUMEHECHUIO B PA3JIUYHBIX YICOHBIX
Y HOBBIX CUTYalIMIX.
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K konmy oOyuenus B 8 kiacce y oOydaromerocs OyayT chOpMHUPOBaHBI
CIEAYIOIINE IPEAMETHBIE PE3YJIbTATHI 10 XUMUHU:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOHAs
YU HEOJHOpPOJAHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAs M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0JI1 XUMHUYECKOTO JIEMEHTA
B COCIWHEHUHM, MOJSIpHBI  00BEM, OKCHUJI, KHCJIOTa, OCHOBAaHHUE,  COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCICHUS, XUMUUECKas PeaKilus, KIacCUPUKaIUsI
peaKkLuii: peaKkIui COECIMHEHHUS, PEAKLIUH PA3JIOKEHUS, PEAKIIMH 3aMEIIEHUs, PEAKIUU
0o0MeHa, 3K30- U IHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM 3(PPEKT peakuuu, Sapo aToMa,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, PAaJWyC aToMa, XUMUYECKas CBA3b,
NOJIIpHAsE M HENoJIIpHAash KOBAJEHTHas CBs3b, MOHHAs CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi 10JIs1 BELIECTBA (IIPOLIEHTHAsI KOHLIEHTpAlKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHATh 3TH
MOHATHS IIPYU ONKMCAHNUU BEIIECTB U UX IPEBPALICHUM;

UCMOJIb30BaTh XHMUYECKYIO CHUMBOJIMKY JJIi COCTaBJIEHUS (OpMysd BEIIECTB
Y YPAaBHEHUH XUMUYECKHUX PEAKLINN;

ONpPEENSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEIIECHb
OKHUCJIEHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAIJICKHOCTh BEIECTB
K ONpEIEICHHOMY KJIacCy COEAMHEHW 1o (opMmyliaM, BUJ XUMHUYECKOM CBS3U
(KoBaJIGHTHasl M1 HIOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI.M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE TMEPUOJNYECKONM 3aBHCHUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HUX
noyioxkeHust B llepuognueckold cucTeMe, 3aKOHOB COXPAHEHUs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUY€HUs, 3aKOHa ABOraJpo; OINHCHIBATh
U Xapaktepu3oBaTh TaOnuuHyio Qopmy llepuonnyeckoil CUCTEMBl XUMUYECKUX
AJIEMEHTOB: Pa3jM4aTh MOHATUS «rJaBHas mnoarpynmna (A-rpymnma)y u «moOo4Has
noarpynna (b-rpynmna)», manbie ¥ OoJbllive MEPUOABI, COOTHOCUTH OO0O3HAuUEHUS,
KoTOopble umeroTrcst B Tabnuie «llepuoguueckass cucreMa XHMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sAapa, OOIlee YKMCIIO AJIEKTPOHOB M PaclpeesieHue UX Mo
AJIEKTPOHHBIM CIIOSIM);

KJIacCUPUIMPOBATh ~ XUMUYECKHUE  JJIEMEHThl, HEOpPraHMYeCKHe  BEIIECTBa,
XUMHUYECKHE peakUuH (MO YWCIy MW COCTaBy YYACTBYIOIIMX B PEAKIHMH BELIECTB,
10 TEII0BOMY 3P EKTy);

XapaKkTepHU30BaTh (OMHUCHIBAThH) OOIINE XMMHUUECKHE CBONCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB,  IMOATBEPXKJas  ONUCAHWE NpPUMEPAMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NPOTEKAHUS XUMUUECKUX IPEBPALICHUI B PA3JIMYHBIX YCIOBHSIX;
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BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (hopMmysie COeTUHEHHs, MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKIuu;

IPUMEHSTH OCHOBHBIE ONEPAIlMU MBICIUTEIBHON JEATEILHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 00OOIIEHUE, CHUCTEeMATH3alMI0, KJIACCU(DUKAIUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€M — /Ui WM3Y4YEHUS CBOMCTB BEILIECTB M XMMHUYECKHUX PEaKIUM,
€CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOJI0ICHNEe, H3MEPEHUE, MOICIIUPOBAHHE,
HKCIIEPUMEHT (PEabHBIM U MBICTICHHBIH );

CJIeIOBaTh MpaBHJIaM TI0JIb30BAaHUS XUMHMYECKOW TOCYyAOM U J1abopaTOpPHBIM
0o00OpyZI0OBaHMEM, a TaKXe TMpaBuUiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH TIO BBIITOJTHCHHUIO JJa0OPATOPHBIX XUMHUYECKUX OMBITOB I10 MOTYICHHUIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCJIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEACICHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BEMIECTBA, MJIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHE SKCICPUMEHTHI 110 PACIO3HABAHWIO PACTBOPOB IIEIOYCH
U KHUCJIOT C MOMOIIBI0 HHAUKATOPOB (JIAKMYC, (peHOI(PTaTICHH, METUIIOPAHXK U APYTHE).

K xonmy oOyuenuss B 9 kJjacce y oOyuaromerocss OyayT choOpMHUpPOBaHbBI
CIEAYIOIINE MPEAMETHBIE PE3YJIbTAThI IO XUMUHU:

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUI: XUMUYECKUI JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHHS, XUMUYECKas peakiusi, XUMHYECKas
CBSI3b, TETUIOBOM 3(P(HEKT peakiuu, MOJib, MOJISIPHBII 00BEM, pacTBOp, AJIEKTPOJIHUTHI,
HEAJICKTPOJUTHI, JJIEKTPOIUTHYECKAsT JIUCCOIMAIUS, PEaKIMu MOHHOTO OOMeHa,
KaTajiu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTHMble M HEOOpaTHMbIE pEaKIluH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, OKUCIUTEh, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAHOBJIEHUE, aJUIOTpomus, amM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBaJIGHTHAas,
VMOHHAs, METAJUTMYECKasi), KPUCTAJUINYECKAsT PEIIeTKa, KOPPO3Usl METAIUIOB, CIUIABHI,
CKOPOCTh XHMMHMYECKOM peakluu, NOpeacnbHo gonyctumas KoHueHrpamusa [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHN U IPUMEHSTh 3TH
MOHSATHUS TIPU OTMCAHUU BEIIECTB U UX MPEBPAIICHUN;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBJiCHHsS (OpPMYN BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIINM;

OTPENIENATh BAJCHTHOCTh W CTENEHb OKHUCJICHUS XHUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PAa3JIUYHOIO COCTaBa, MPUHAMIEHKHOCTb BELIECTB K OIMPEAECICHHOMY
KJIacCy COEAMHEHWH Mo QopMynaMm, BHUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAs, MOHHAs,
METAJUIMYECKas) B HEOPraHMYECKHX COEJUHEHMSIX, 3apsii HMOHA 10 XUMHUYECKOU
dbopMyie, XxapakTep Cpelibl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX COCAUMHEHUH, THUIl
KPUCTAJUTNYECKOU PEIIETKH KOHKPETHOTO BEILIECTBA;

PaCKpBIBATH CMBICJI ITepuoanueckoro 3aKOHa J.N. Menpaeneena
U IEMOHCTPHUPOBATH €r0 MOHMMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO (popmMy
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[leproguyeckoil CHCTEMBl XHMHYECKHX 3JIEMEHTOB: PAa3JIMYaTh MOHITHS «IJIABHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpymma (b-rpynma)», mansie u Oonbiive
HEPUO/IbI, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TalnuIle,
C YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB
¥ 3apsiz sapa, o0IIee YUCIIO 3JEKTPOHOB M PACIPEEICHNUE UX 10 3JIEKTPOHHBIM CIIOSAM),
OOBACHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COETMHEHUIN
B IIpE/ieIax MaJIbIX [IEPUOJIOB U IIABHBIX MOJArPYII C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(PULIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYECKUE  BELIECTBA,
XMMHUYECKUE peakuu (MO 4YHCIy U COCTaBy YYAaCTBYIOIIMX B pEaKUUU BEUIECTB,
10 TETI0BOMY 3((PEKTY, 10 U3MEHEHHIO CTENIEHEN OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (ONMUCHIBaTh) OOUIME M CHEU(PUUYECKHE XUMUYECKHE CBOKCTBA
IPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPKIAAs ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBIISAITb YPABHEHUS DIIEKTPOJUTUYECKON JHUCCOUMALMU KHCIOT, IIeJIouen
U COJIEH, MOJIHBIE U COKpAIICHHbIE YPAaBHEHUS PEaKIMil MOHHOrO OOMEHa, ypaBHEHUS
peaKkiuii, MOATBEPKAAIOIINX CYLIIECTBOBAHUE T€HETHUECKOU CBA3H MEXKY BEIIECTBAMHU
Pa3IMYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMA MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

MIPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
NPOTEKAHUSI XUMUUYECKHUX MTPEBPAILCHUIN B pa3IMUHbIX YCIOBUSX;

BBIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYKO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JeMEHTa Mo (popMmyse COeTUHEHHs, MAaCCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOJINUTH PACUYETHI [10 YPABHEHUIO XUMHUYECKON pEeaKIuu;

coOmoaTh MpaBWia TOJB30BAaHUS XHUMHUECKOW TMOCYIOW U J1a00opaTOPHBIM
o0Opy/noBaHMEM, a TaKXe IpaBuja OOpallleHUus C BEIIeCTBAMU B COOTBETCTBHUU
C MHCTPYKUUSAMU T10 BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHUIO
U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTo ra3a);

IIPOBOJUTH PEAKLUWH, MOATBEPKAAIOIIMNE KAYECTBEHHBI COCTaB pPa3jIU4HbIX
BELIECTB: pPACMO3HABaTh OMNBITHBIM MYyTEM XJIOPUAOPOMUA-, HOAMI-, KapOoHAaT-,
docdart-, cunmkat-, cynbpar-, THAPOKCUI-MOHbI, KATUOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALINN MBICIUTEIBHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0O0OIlEeHHe, CHCTEeMaTH3allMIi0, BBISBJICHUE NPUUYMHHO-CIIECTBEHHbIX
CBSI3€M — U1 W3Yy4YEHUsI CBOMCTB BEIUECTB UM XUMMUYECKUX PEAKLHM, €CTECTBEHHO-
Hay4yHbI€ METO/Ibl I03HAHUS — HAOIIOEHNE, U3MEPEHHE, MOJIETTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN ).
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8 KJIACC
HanmenoBanue
Ne KommuecTBo OCHOBHBIE BUIBI JEATEIHLHOCTA
pa3zieNioB U TEM Conepxanue oOydeHus
/1 4acoB 00yJaronmxcs

y4eOHOTO IIpeIMeTa

HepBOHa‘IaHLHbIe XUMHYECCKHUEC TOHATUA

1.1 | Xumusa — Baxkuas 5
0071aCTh
€CTCCTBO3HAHUS
Y NIPAKTUYECKOU
JIeSITENNLHOCTH

YCJIOBCKA

IIpeamer xumuu. Posib XuMuu B )KU3HU
YeJioBeKa. XUMUS B CUCTEME HayK.

Tena u BemectBa. PU3nUeCKUe CBOMCTBA
BEILIECTB. ATperaTHoe COCTOSTHUE
BemiecTB. [loHsATHE 0 METOAaX TTO3HAHUS
B XUMHH. YNCTEIE BeniecTBa U CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUUYECKOU MOCYI0M,

C MpaBuJiaMu pabOThI B 1a00OpaTOpUn

U TIppeMaMu 0OpaIeHus C
1abopaTopHBIM 00OPYIOBAHUEM.
dusnveckre CBoMCcTBa 00pasIoB
HEOPraHUYECKHUX BEIECTB — METAJIIOB
1 HEMETAJIJIOB.

CriocoObI pa3iesieHus: cMeceit
(punbTpOBaHUE, BHITIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PackprIBaTh CMBICIT H3y9aeMBbIX MTOHSITHH.
PackpbIBaTh poib XUMHUHU B TIPHPOJIC

1 JKW3HU YeJIOBEKa, €€ CBSI3b C IPYTUMHU
HayKaMH.

Pa3znnyath yMcThIE BEMIECTBA U CMECH,
OJTHOPOHBIC W HEOHOPOIHBIE CMECH.
Paznmuuate pusnyeckne u XUMUYIECKUE
SIBJICHUSIL.

CrnenmoBaTh aJlrOpUTMaM HCIIOJIB30BaHUS
AKCTIICPUMEHTAJILHBIX METO/IOB —
HaOJIOJICHUS U DKCTIEPUMEHTA.
HabmromaTe 1 OUCHIBATH OOBEKTHI

IIPH TIPOBEACHUU JEMOHCTpAIUi

1 1a00PAaTOPHBIX OIBITOB MO U3YUEHUTO
(hU3UYECKUX CBOMCTB BEIIECTB, CIIOCOO0OB
pa3leJICHUs] CMECEU BEIIECTB.
[TpoBOAUTE XUMUUYECKUHN IKCIIEPUMEHT
IIPY pa3IelIiecHUH cMecel (Ha mpuMepe
OUYMCTKHU IMOBAPEHHOU COJIN) B XOJI€
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JlabopamopHnule onvimui:

N3yyenue u onucanue puandeckKux
CBOMCTB 00pa3lioB HEOPTaHUYECKUX
BEILIECTB.

N3yuyenune cnocoOOB pa3eneHus: cMecei
(C TOMOIIIbIO MAarHUTA).

IIpaxmuueckue pabomoi:

Ne 1. IlpaBuna pabotsl B 1abopaTopuu
U TIPUEMBI 00palieHust ¢ J1a00paTOpPHBIM
000pyI0BaHHEM.

Neo 2. Paznenenue cMeceit (Ha mpumepe
OYUCTKHU IMOBAPEHHOU COJIN)

MpaKTHIECKON paboThl No 2.

CnenoBaTh npaBuUIaM MOJIb30BaHUS
XUMHUYECKOH TOCY10i U 1a00paTOpHBIM
000py1I0BaHUEM, a TAKXKE MPABUIIAM
oOpalleHus] C XUMUYECKIMH BEIIeCTBAMHU
B COOTBETCTBHUHU C UHCTPYKITHEH

MIPU BBITIOJTHEHUH MTPAKTUYECKON

pabotsl No 1.

BricTpauBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOI

Ha uHpOopMaIHIO U3 yueOHUKa

U CIPaBOYHBIX MaTepUaIoOB, IPaMOTHO
WCIIOJIb30BATh U3YUYEHHBIN TOHATHIHBIN
anmnapaT Kypca XUMHUU

1.2.

BemectBa
U XUMUYECKHUE
peaxkiuu

15

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE
aneMeHThl. CUMBOJIBI XUMHYECKHUX
37eMEHTOB. [IpocThlie U ClI0XKHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnueckas ¢popmyna. BareHTHOCTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BELIECTB.
OTtHOocHTenbHAs aTOMHAs Macca.
OTHOCUTENBHASL MOJIEKYJISIPHAS Macca.
MaccoBast 10J11 XUMHYECKOTO dJIEMEHTA
B COC/IMHEHHH.

Omnpenenars TpU3HAKH XUMHUECKUX
pEeaKIMii, YCIOBUS MX MPOTEKAHMUS.
OOBSICHATD CYITHOCTh (PU3UUECKHUX

U XUMUYECKUX SIBJICHUM C TOUKU 3pEHUS
aTOMHO-MOJICKYJISIPHOTO yUEHHUSI.
KnaccudunupoBath XUuMHYECKHE
peakuuu (1o YUCITy U COCTABY
pearupyronmx 1 00pa3yrommxcs
BEILIECTB).

Cocransath (popmyIibl OMHAPHBIX
BEIIIECTB 10 BAJIEGHTHOCTHU U ONPENCIISITh
BaJICHTHOCTH 110 (hOpMyJiaM BEIECTB.
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KommuectBo BemecTtsa. Monb. MonsipHas
Macca. B3anmocBsi3b KOITMYECTBa, MacChl
Y YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTRA.
Pacuersl 1o hopmysiaM XUMHUYECKUX
COEMHECHUM.

Du3NYeCKUe U XUMUYECKUE SIBJICHUS.
Xumuyeckasi peakius U €€ Mpu3HaKH.
3aKOH COXPAHEHUS MAaCChl BEIIECTB.
XUMHUYECKUE YPaBHECHMUSI.
Kiaccudukarus XuMuuecKux peakiui
(coemuHeHus1, pa3IoKEeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit Ikcnepumenm:
[lemoncmpayuu:

dusznveckue CBOMCTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAIIJIOB

U HEMETAJLJIOB.

OO0pa31ibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue sBiaeHUs (TIaBIeHUE BOCKa,
TastHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCAILIUS
BOJIBI).

XuMudeckue siBJIIeHHs (TOpeHUE CBEUH,
MPOKaJIMBaHUE METHOM MTPOBOJIOKH,
B3aUMOJICICTBUE COJIbI UM MEJa

C COJISIHOM KHUCJIOTOR).

Hab6nronenune npu3HaKoB IPOTEKAHUS

PaccraBnate koadduueHTs!

B YPaBHEHUSIX XUMUYECKUX PEAKIIHIl.
HabmonaTh 1 onuchiBaTh 00BEKTHI

IIPU [IPOBECHUM JIEMOHCTPAIIHiA

U J1abOpaTOPHBIX OMBITOB.

[TpoBoauTh BHIYHCIECHUS IO (hOopMyIam
XUMHUYECKUX COSAMHEHUN U yPaBHEHHSIM
XUMHAYECKUX PEAKLIHMN.

[IpyMeHsTh €CTeCTBEHHO- HAyUHbIE
METO/]IbI TO3HAHUS (B TOM YHCIIE
Ha0JII0/IeHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT U OCHOBHBIC OTIEpAIIH
MBICITUTENLHON e TENbHOCTU
(cpaBHeHue, Ki1accuukays)
BricTpauBaTh pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(pOopMaIUIO U3 yueOHUKa

Y CIPAaBOYHBIX MaTepUajIoB, IPaMOTHO
WCIIOJIb30BATh U3YUYEHHBIN MTOHATHIHBIN
amnmapaT Kypca XUMHAU
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XUMHUYECKUX PEAKIMM (pa3oKeHne
caxapa, B3auMOJECHUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJOM Oapusi, MOJIy4eHHE
u pasnoxkenue ruapokcuaa meau (11)
MIpU HAarpeBaHUM, B3AUMOJICUCTBUE
xene3a ¢ pactBopom com Meu (I1).
OnBbITHI, WUTIOCTPUPYIOLINE 3aKOH
COXPAHEHHUS MacCChlI.

JlabopamopHule onvimui:

Cosganne Mozenen MOIeKyJ
(ILIapOCTEePKHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIJIOB.

HaOmronenue ¢pusnyeckux (MaaBieHUEe
BOCKa, TasTHUE JIbJ]a) U XUMUUYECKUX
(ropeHue cBeud, MPOKATMBaAaHUE METHON
MTPOBOJIOKH ) SIBJICHUH.

HabGmronenue u onucanue Npu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUM
Pa3HBIX THUIIOB.

Buviuucnenus:

OTHOCUTEJIbHOW MOJIEKYJIIPHOU MacChl
BELIECTB, MOJISIPHON MacChl, MaCChl
BEILIECTB, MAaCChl M KOJIMYECTBA BEILIECTBA;
MacCOBOM JIOJIM XUMHYECKOTO 3JIEMEHTA
1o GpopMyJie COeTMHECHMUS;
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110 YPaBHCHUAM XHUMHNYCCKHUX peaKuHﬁ:
KOJIN4€CTBAa, MAaCChl BEIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCArcHTOB UJIN ITPOOYKTOB PCAKIIUU

Hroro 1o paznemny 20

Baxueiinue npeacTaBuTe I M HEOPraHU4

€CKHX BeIIECCTB

2.1 | Bo3ayx. Kucmiopon. 6
I[Houarue
00 OKcHIax

Boznyx — cmech razos. CocTtaB Bo3ayxa.
Kucnopon — a3;eMeHT 1 mpocToe
BellecTBo. Haxoxaenue kuciopoaa

B MIpUpOe, PU3NYECKUE U XUMUUYECKUE
cBoMcTBa (peakiuu ropeHus). OKCUIbI.
[Tpumenenue kucnopoaa. Crnocoosbl
MOJIYYE€HUSI KUCIIOPOJia B 1abopaTopuu

Y MIPOMBIILIEHHOCTU. KpyroBopoT
Kuciaopoja B npupoje. O30H —
aJUIOTpOIHAs MOAU(DUKAIIUS KUCIOPOa.
TennoBoit 3P heKT XMMUYECKON peakiui,
TEPMOXUMHUYECKUE YPaBHEHUSI, IK30-

U SHJOTEPMUYECKHE peakiuu. TormBo:
YTOJb U METaH. 3arpsi3HEHHE BO3AYXa,
yCWJICHHE MTapHUKOBOTO 3 dekTa,
pa3pylieHrue 030HOBOTO CIIOSI.
Xumuueckuit Ixcnepumenm:
Ilemoncmpayuu:

KauectBeHHOE onpeniesienre coiepKaHus
KHCJIOPOJIa B BO3/IyX€

[Tomy4enwne, cobnpanue, pacrio3HaBaHUE

Ncnonb3oBaTh XUMUYECKYIO CUMBOJIUKY
IJIsL COCTaBIEHUS POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUI XUMUYECKHUX
peaxiuii ¢ yuacTUEM KUCIOPOAA.
XapakTepu3oBaTh (ONMUCHIBaTh) COCTaB
BO3/yXa, (pU3NUECKHE U XUMHUECKUE
CBOMCTBA KUCJIOPOa, CIIOCOOBI €ro
MOJTyYEHUs], IPUMEHEHHUE U 3HAYCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBATH peaKINK TOPEHHUS

¥ MEJIEHHOTO OKHCJICHHUS.

OOBACHATDH CYITHOCTH IKOJIOTUIECKUX
npo0JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€301MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUN XMMHYECKOH
MOCY/IBI K 00OPYIOBAHMS, a TAKXKE
IpaBWJIaM OOpaIleHUs C TOPIOYUMU
BEIIECTBAMH.

[TnanupoBaTh U OCYIIECTBISATH
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Y N3yYEHHE CBOMCTB KMCIOPOAA.
HabGnronenue B3anMoieiCTBUS BEIIECTB
C KUCJIOPOJIOM U yCIIOBUS
BO3HMKHOBEHUS U MPEKPAIICHHS TOPEHUS
(moxapa).

JlabopamopHuwiii onvim:

O3zHakomiieHHE ¢ 00pa3iaMu OKCHUIOB

Y ONKMCAHUE UX CBOMCTB.
IIpakmuueckas paboma:.

Ne 3. Tlonmyuyenne n coOupanue
KHCIIOPO/Ia, U3yUYECHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCTIOpOa U
030Ha HA OCHOBAaHWU aTOMHOW MAaCChI
XUMHYECKOTO AJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

10 YPaBHEHUSAM XUMUYECKUX PEaKIuil

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIOICHNUS,
JeNaTh BBIBOABI 10 PE3YIbTaTaM
AKCIIEPUMEHTA MPU MPOBEJICHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHL.

BBIYUCHIATH KOJTMYECTBO BEIIECTBA,
o0BeM raza o popmymam.

VYyacTBOBaTH B COBMECTHOU paboTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OIMIOPOU

Ha uH(pOopMaIUIO U3 yueOHHUKa

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. Ilonstue
O KMCJIOTaX U COJISIX

Bonopon — anemMeHT u mpocToe
BemecTBo. Haxoxnenue Bogopoaa

B MpUpoJie, PU3NUECKUE U XUMUUECKUE
CBOICTBa, NPUMEHEHHE, CTIOCOObI
nonyyeHus. Kucinotsl u conu.
Momnsipubliii 00beM ra3oB. Pacuersl

10 XUMUYECKUM YPaBHEHHUSM.
Xumuueckuit 3xcnepumenm:
/lemoncmpayuu:

[Tomryuenue, cobupanue

PackpsIBaTh CMBICT U3y4aeMbIX IOHITHI
Y IPUMEHSATH 3TH MOHATHS P ONTUCAHUU
CBOMCTB BELIECTB M X MPEBPALLECHUM.
XapakTepu3oBaTh (ONUCHIBATH)
¢u3nUecKkue 1 XMMHUYECKUE CBOMCTBA
BOJIOPOA, CIIOCOOBI €ro MOJyUYeHUs,
IIPUMEHEHUE.

Cobupatb npudop A5 MOITyYESHHUS
BOZOpPOJIA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
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U pacro3HaBaHUE BOJOPOA.
B3anmMojelicTBre BO10poIa ¢ OKCHAOM
meau (11).

JlabopamopHuwiii onvim:

BzanmMopeicTBue KMCIIOT ¢ METaJIaMU.
IIpakmuuyeckas paboma:

No 4. Tlonyyenue u cobupanuie BOAOpPoOAa,
W3YUYEHHE €TO CBOMCTB.

Buviuucnenus:

00beMa, KOJIMYEeCTBa BEIISCTBA ra3a

10 €T0 W3BECTHOMY KOJIMYECTBY
BEILIECTBA UJIU 00bEMY;

00bEMOB ra30B 0 YPaBHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUS (DOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHHH XUMUIECKIX
PEaKIHii ¢ y4acTHEM BOJOPOIA.
BBIMHCIsATE MOJSIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BeEIIeCTBa, 00bEM Tasa,
Maccy BEIIeCTBA.

[IpoBOIUTE pacyeTsl O YpaBHEHUSAM
XUMHUYCCKUX PEAKIUii: KOJIMIeCTBa,
00BeMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIM TIPOAYKTOB PEaKIIHH.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1abopaTopuu

UCIIOJIb30BAaHUU XUMHUYECKOM MOCY b

1 000pyZI0BaHMS, a TAKKE MpaBUIaM
oOpalieHus ¢ TOPIOYUMH BEIIECTBAMU

B OBITY.

[TnanmpoBaTh U OCYIIECTBIISATH

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TIPOBOJINTH HAOJIOICHNS,
JIeNIaTh BBIBOBI IO pe3ybTaTam
IKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B TpyIIIIe

2.3

Bopa. PactBopsi.
IHouarue
00 OCHOBaHUAX

duznueckue cBoiicTBa BOabl. Boa xak
PAaCTBOPUTEIb. XUMHUYECKHE CBOMCTBA
BO/JIbI.

PackpbiBaTh CMBICIT N3y4aEMbIX OHATHH
Y IPUMEHATH 3TU MOHSITHUS MPU ONUCAHUU
CBOWCTB BELIECTB U UX MPEBPALLCHUM.
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OcHoBaHus.

PactBopsl. Postb pacTBOpOB B mpupoie
U B )KU3HHM 4YejioBeka. KpyroBopoT BoibI
B IIpUpoOJie. 3arps3HeHUE TPUPOTHBIX

BoJ. OXpaHa U OYMCTKA IPUPOJIHBIX BOJI.

HacpliieHHbie 1 HEeHACHIIIEHHBIE
pacTBOphL. PacTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 107151 BEIIECTBA

B pacTBOpeE.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

PacTtBOpeHME BEIIECTB C pa3IMYHON
PacTBOPUMOCTBIO.

B3anmopeiicTBue BOJIbI ¢ METalIaMU
(HaTpueM U KaJIbIIUEM).
HccnenoBanre pacTBOPOB KHUCIIOT

Y IIEJI0YEN C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHvie onvimol
HccaenoBanne ocoOCHHOCTEN
PacTBOPEHUS BEMIECTB C Pa3IUUHON
PacTBOPUMOCTHIO.

[IpuroroBneHne pacTBOPOB

C OIPENEIEHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

No 5. IIpuroroBinieHrue pacTBOPOB

C OIPEICIICHHOW MacCOBOM JIOJICH

Xapaktepru3oBaTh GU3HICCKUE

Y XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTEJIS B MPUPOIHBIX
npoleccax.

CocTaBiATh ypaBHEHHUS XUMUYECKIX
pEeaKIui ¢ y4acTHEM BOJBI.

OOBACHATDH CYITHOCTH IKOJIOTUYECKUX
npo6JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJHBIX BOJI, CHOCOOBI OYMCTKHU BOJIBI
OT IPUMECEN, MEPHI IO OXPAHE BOJL

OT 3arps3HEHUS.

[1manupoBaTh U OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JeNIaTh BBIBOABI IO pe3yJIbTaTaM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUIECKON
paboTHI.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1aDOpaTOpHUH MpHU
MCTIOJIb30BAaHUU XUMUYECKOM MOCYTBI

1 000pyI0BaHMUSI.

[IpoBOANTH BHIYMCIICHUS C IPUMEHEHUEM
MOHSITHS «MaccOBast JIOJIS BEIIECTBA

B PAacTBOPE».

BricTpauBaTh pa3BepHyThI€ MHUCbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOU
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PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C MCMOJb30BAHUEM MOHITHS «MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha UHPOPMAIUIO U3 yueOHHKA

Y CIPABOYHBIX MaTEpPHUAJIOB, TPAMOTHO
HCTI0JIb30BATh U3YYEHHBIN MOHATUUHBIN
arrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCBI
HEOPraHUYECKHUX
COeIMHEHUN

11

Knaccudukaiyss HeopraHm4ecKkux
coequHenuit. Okcunpl. Knaccudukarms
OKCHJIOB: cojieo0pasyromne (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEPHBIE)

U Hecoseo0pasyroliue.

Homenknarypa oxcunios. dusnyeckue
1 XUMHYECKHE CBOMCTBA OKCHUIIOB.
[Tomy4yeHue OKCUIOB.

OcHoBanus. Knaccugukanys OCHOBaHHIA:
1IEJIOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®uznueckue
Y XUMUYECKHE CBOMCTBA OCHOBAaHMUM.
[Tosrydyenne OCHOBAaHUU.

Kucnotsl. Knaccudukaiuys Kucior.
Homenknarypa kucior. @uzndeckue

Y XUMUYECKUE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTtaiuioB H.H. bekeroga.
ITomydyenue KUCIoT.

Comu. Homenknarypa coieil.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [TonydyeHue comnen.
['eneTnyeckas CBsI3b MEXKIY KJIaCCaMH
HEOPraHUYECKUX COCIUHEHHUM.

KnaccudunupoBath uzydaembie
BEIIIECTBA IO COCTABY U CBOMCTBAM.
CocTtaBisaTh popMyIIbl OKCHIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBATh X

10 MEXIYHAPOIHON HOMEHKJIIATypE.
[IporHo3upoBaTh CBONCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHYECKUX CBOHCTB
M3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocCTaBIsATh MOJICKYJISIPHBIC YPaBHEHUS
peaKuui, WIUTFOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MTOJTYYSHUS BEIIECTB N3yUYCHHBIX
KJIACCOB/TPYTII, a TaKXe
MOITBEPKAAFOIINX TCHETHUECKYTO
B3aMMOCBSI3b MEKTy HUMH.
[Tpon3BOINUTH BHIYUCICHHS

10 YPaBHCHUSIM XUMHYECKUX PEAKITHH.
[1nanupoBaTh U OCYIIECTBISATH

Ha MIPAKTUKE XUMHUYECKHEC
AKCIIEPUMEHTHI, TIPOBOJINTH HAOJIOICHNS,
JIeNIaTh BHIBOJBI IO pe3ybTaTam
AKCIIEPUMEHTA TP TIPOBEICHUHN
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Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

OO0pa31ibl HEOPraHUYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

OMBITHI, WILTIOCTPUPYIOIINE XUMUUECKUE
CBOICTBA KJIACCOB HEOPTraHUYECKHUX
BEILIECTB.

JlabopamopHvie onvimwi

OrnpeneneHue pacTBOPOB KACIOT

Y LIEJ0YEH C MOMOIIBIO UHIUKATOPOB.
N3yueHne B3auMOIEMCTBUSI KUCIIOT

C METaJUIAMH, PEAKLINA HEUTpAITU3aI1H.
BzaumoencTBue pactBopa CEpHOM
KUCIOTHI ¢ okcuaoM meau (I1).
[Tomy4yeHne HEPaCTBOPUMBIX OCHOBAHHM.
BriTecHeHME 0HOTO MeTasia APYrum
Y3 pacTBOpa COJIU.

llpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o teMe «BaxkHelnme Ki1acchl
HEOPraHUYECKUX COCTUHECHUIN.
Buiuucnenus:

110 YPaBHEHUSIM XUMHUUYECKON pEeaKIuu:
KOJIMYECTBA BEIIECTBA, 00heMa, MacChl
10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce PEareHToB

WJIM TIPOJIYKTOB PEAKIUU

71a00pPATOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CrnenoBath npaBuiamM 0€30MaCHOM
paboThI B TaOOpaTopuu

MIPU UCIIOJIB30BaHUU XUMHUUYECKOMN
MOCYJIbl U 000PYI0BAHUSI.

BricTpanBath pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMTOPO

Ha uH(pOopMaIUIO U3 yueOHHUKa

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBIN
amnmnapar Kypca XuMUuu

Hroro no pazneny:

30

30




Pabouast nporpamma | Xumust. 8—9 xinaccer (60a30BbIl yPOBEHB)

Iepuonnueckmnii 3axoH u [lepuoanyeckas cucrema xummnieckux 3jaemMeHToB Jl. . MenaeneeBa. CTpoeHue aToMoOB.

Xumnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIu

3.1

[Tepnonnueckuit
3aKOH

u [lepnognueckas
cucrema
XUMHUYECKUX
JJIEMEHTOB

. . Menpaeneena.

CrtpoeHue aToma

7

[lepBbie MOMIBITKN KJIacCU(DUKAITIN
XUMHYECKUX 3JIEMEHTOB. [loHsTHE

O rpymnax CXOJAHBIX AJIEMEHTOB
(1IeTI0YHBIE U 1EJT0YHO3EMETbHBIC
METaJUIbl, TAJIOT€HbI, UHEPTHHIE Ta3bl).
DneMeHThI, KOTOpbIE 00Pa3yIoT
aMm(doTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckuit 3akoH. [lepuonuueckas
CUCTEMA XUMHUYECKUX IJIIEMEHTOB

JA.N. Menneneesa. KopoTkonepnoHas
U JUTMHHOTIEpUOHAs (hOPMBbI
[Teproandeckoil CUCTEMbI XUMHUYECKUX
anemeHnToB JI.1. Menzneneesa. Ilepuopl
U rpymbl. PU3HYECKUNA CMBICIT
MOPSIAKOBOIO HOMEpPA, HOMEPOB Iepruoaa
Y TPYIIIIBI 2JIEMEHTA.

Ctpoenne atoMoB. CocTaB aTOMHBIX
anep. M3oronel. Dnektponsl. CTpoeHUE
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XUMUYECKHX DJIEMEHTOB
ITeprnognueckor CUCTEMBI

.. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

I10 ero noJiokeHutro B Ileproanueckon
cucteme .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackpsIBaTh CMBIC NEPHOIUYECKOTO
3aKOHA.

OnuceIBaTh CTpOEHUE TAOJINLIBI
«Ilepronnueckas cucreMa XUMUYECKHX
anemenToB JI.M. MenaeneeBay.
MopenupoBatb CTpOEHHE aTOMa,
DHEPreTUYECKUX YPOBHEHN U MOLYPOBHEU
MIPU TTOMOIIU PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpaluii U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh PU3NYECKUI CMBICIT
ITOPSAKOBOrO HOMEPA, HOMEPOB MEpUoa
Y TPYIIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMAYECKUE IIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAIbIUN
Y UX COEAUHEHUS 10 MOJI0KEHUIO

B [lepuoanyeckoii cucreme

J[.1. Menneneena.

OOBsICHATH 0011IME 3aKOHOMEPHOCTU

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JIEKTPOOTPULATEIIBHOCTH,
BaJICHTHOCTH) U UX COEJIMHEHUN

B IIpeJIeNiax MajbIX IEPUOIOB U TIIaBHBIX
MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMHYECKHX DJIEMECHTOB,
METaJNIMYECKUX U HEMETAIUTNUYCCKUX
CBOKCTB 10 TPyIaM 1 IEPUOAAM.
3Hauenue [leproanyueckoro 3akoHa

u [lepponnueckor CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHUS HAYKH U
npaktuky. /.M. MenneneeB — yueHsbli
Y TpaKJJaHHH.

Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

B3anmoaeiicTBue rupoKcuia IMHKa

C pacTBOpaMM KHCJIOT M IIEI0UYECH.
MoenupoBaHue CTPOCHUS MOJICKYJT
MIpY MOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Ta6muna «Ilepuonuueckas cuctema
XUMHUYCSCKHUX 3JIEMEHTOB

J.1. MennaeneeBay.

JlabopamopHhvie onvimwi
O3HakoMJIeHHE ¢ 00pa3laMi METaJIOB
1 HEMETAaJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B Tape WK IPYIIIe.

BricTpanBaTh pa3BepHYThIC MIHCHMECHHBIC
U YCTHBIC OTBETHI C OMOPO

Ha MHPOPMAIIMIO U3 y4eOHUKA U JPYTHX
UCTOYHUKOB, B TOM uucie MHTepHera

3.2

XHUMHUYECKast CBS3b.
OKHUCINTEIILHO-
BOCCTAaHOBHTEIILHBIC
peaxkuuu

XuMmudeckas cBsa3b. KoBaneHTHAs
(TmoJisipHast U HEMOJIApHAs) CBSI3b.
DIeKTPOOTPUIIATETLHOCTh XUMHUYECKUX
anieMeHTOB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCINTEILHO-
BOCCTaHOBUTEbHbBIC peakinu. [Iporiecco

PackpbIBaTh CMBICIT U3y4aeMBbIX TTOHSTHH.
OnpenensaTs BUJI XUMAYECKON CBSI3U

B COCTUHECHUU.

MoaenupoBath CTPOEHHUE MOJIEKYJT

[IPY IIOMOIIM PUCYHKOB, MOJETIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
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OKHUCJICHHSI 1 BOCCTAHOBJICHHUS.
OKHCIHUTENN U BOCCTAHOBUTEIIH.
XHUMUYECKUH IKCIIEPUMEHT: U3yUYECHHE
00pa3IloB BEILIECTB METAJIIOB

Y HEMETAJJIOB, B3aUMO/ICHCTBUE
TUAPOKCU/IA IUHKA C PACTBOPAMU KHUCIIOT
Y IIEJI0YEH, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX PUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3NIoKEHUs, COSTUHEHUS ).
Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OnbITHI, WUTIOCTPUPYIOIINE TPUMEPHI
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEHUs, COCTUHEHUS)

Ncnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsL COCTaBJICHUST (POPMYJT BEIIECTB,
AIIEKTPOHHOTO OajlaHca PeaKIliid.
OrnpeaensaTh CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 110 (hopMyiam
M COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJMHEHMH T10 CTEIICHU OKHUCICHUS
aTOMOB XMMHUYECKHUX DJIEMECHTOB.
Ornpenensars OKUCIUTEND U
BOCCTaHOBUTENL. PaccTaBisaTh

KO3 UILIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
peaKnii METOAOM 3JIEKTPOHHOTO
Oajanca.

Ha0romaTe XMMHYECKHE ONBITEHI

10 TUTaHy, aHAJIU3UPOBATh U JeiaTh
BBIBOJIBI.

HUcnonszoBate UKT misa co3nanus
MOJIETIEN, MOJAITOTOBKY MPE3EHTAIUH,
JIOKJIAJIOB T10 TEME.

BricTpanBath pa3BepHYTbI€ MUCbMEHHbBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha uH(OPMAIUIO U3 YUeOHHUKA U IPYTUX
HMCTOYHHMKOB, B TOM uncie MIHTepHeTa

Wroro 1o paznemny 15
PesepBHOE Bpems 3
OBIIEE YH1CJIO HACOB 68

[1O [TIPOI'PAMME
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9 KJIACC
HaumenoBanune
Ne KommuecTBo OCHOBHBIE BUIBI JEATEIHLHOCTHA
pa3ziesioB U TeM Conepxanue o0ydeHHUs
/1 4acoB oOyyJaronmxcs

y4eOHOro nmpeaMeTa

BelHeCTBO U XUMHUYIECCKHUE pCaKIIuu

1.1

[ToBTOpEHME

U yriyOJIeHHe
3HAHU OCHOBHBIX
pas3aenoB Kypca

8 kmacca

5

[Tepnoanueckuit 3akoH. [lepuognueckas
CHUCTEMa XUMHUYECKHUX AJIIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KA, KaJbIUI U UX
COE€IMHEHHUN B COOTBETCTBUU

C TIOJIO)KEHUEM DJIEMEHTOB

B [leprognueckon cucreme u CTpOCHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUIbl XUMHUYECKOM
CBSI3U. TUIIbI KPUCTATITMYECKHUX
PEIIETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTALUTUYECKOU
PEILIETKN U BUJIA XUMUYECKOHN CBSI3H.
Krnaccuduxarus u HoMeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XUMUYECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIUXCS

K pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEJIMHEHUI, TeHETUYECKAsl CBS3b
HEOPraHUYECKHUX BEUIECTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUSA U KAJIBLIHS
10 UX MoJ0keHuIo B [lepnoanueckou
cucteMe 1. 1. Menaeneena.
KnaccuduuupoBars 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00LIME XUMUYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKHUX
pEaKIuu.

OnpenensaTe BUJ XMMUYECKOU CBSI3U

Y TUIl KPUCTAJUINYECKOU PELIETKH
BEILIECTBA.

IIporHo3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHMUS.
BricTpanBaTh pa3BepHyThIE MUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(popMaIMIo U3 yueOHHUKa

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

O03HAKOMJICHHE C MOJICIIAMU
KPUCTAJUIMYECKUX PEIICTOK
HEOPraHMYECKUX BEIIECTB — METAILJIOB
1 HeMeTaJuioB (TpaduTa U anmasa),
CJIOHBIX BELIECTB (XJIOpHJIa HATPHS)

WCIIOJIb30BaTh U3YUYEHHBIN TOHATHUIHBIN
anmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peakuuii

Kinaccudukaruss XuMUUeCKUX peakiui
10 Pa3JIMYHBIM MPU3HAKAM (IO YUCITY

Y COCTaBY yYaCTBYIOIIMX B peakUUu
BELIECTB, M0 TEIJIOBOMY 3P (DEKTY,

110 U3MEHEHHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 0OPATUMOCTH, IO YYACTHIO
KatajiuzaTopa). IK30-

Y DHJAOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKHE YPABHEHU.
[TonsiTHE O CKOPOCTH XUMUUYECKOU
peakuuu. [Tonsatue 00 00paTUMbIX

1 HEOOpaTUMBIX XUMUYECKUX PEAKIIMSIX.
[ToHsiITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX
peakuusx. [lonsatue o karanuse.
[ToHsATHE O XUMHUYECKOM PAaBHOBECHUHU.
@akTOophbl, BIUIIOLIIUE HA CKOPOCTh
XUMUYECKON pEeaKIM U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE

PackpbIBaTh CMBICII U3y4aeMBbIX TOHATUN
Y IPUMEHSATH 3TH MOHATHS P ONTUCAHUU
CBOMCTB BEIECTB M X NPEBPALLCHUM.
KinaccudunupoBatb XUMHYECKHE
pPEaKLNH 10 Pa3JIMYHBIM IIPU3HAKAM.
YcranaBiaMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIUU OT Pa3IN4HbIX
(hakTOpOB.

[Iporao3upoBaTh BO3MOKHOCTH
IIPOTEKAHMSI XUMUYECKUX IPEBPALICHUI
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensTe OKACINUTEID

u BoccTtaHoButens B OBP.

CocTaBnsTh 3JEKTPOHHBIN OanaHC
pEeaKIMH.

[Tpou3BOAUTH BHIYUCICHUS

M0 XUMHYECKUM YPABHEHHUSIM.
VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WJIK TpyIIIe.

BricTpanBaTh pa3BepHYThIE INCbMEHHBIE
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peakIuu, SJIEKTPOHHBIN OallaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBieHHe YpaBHEHUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCMOIb30BAHUEM METO/a
AJIEKTPOHHOTO OanaHca.

Xumuueckuit IKcnepumenm:
[lemoncmpayuu.

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKliy OT BO3ICUCTBUS
pa3IUYHbBIX (PAKTOPOB.

OnbIThI, WUTIOCTPUPYIOLINE IPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUS, COCUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MaCChI
peareHToOB WK MPOAYKTOB IO
YPaBHEHUSIM XUMUUYECKUX PEAKIIUN

Y YCTHBIE OTBETHI C OITIOPOU

Ha HHQpOpMAITUIO U3 yUeOHHUKA

Y CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCTI0JIb30BATh U3YYECHHBIN TOHSITUWHBIN
anmnapar Kypca XuMuu

1.3

DNEKTPOIUTHYECKAS
JUCCOIHAIIHS.
XUMHAYECKHE
peakiuu

B pacTBOpax

Teopust 2IEKTPOIIUTHYECKON
JTACCOLIMALINU. DJIEKTPOIUTHI

Y HERJICKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOILMAIIIN BEIIECTB

C Pa3IUYHBIMU BUIAMU XUMUYECKOU
cBsa3u. Crenens puccornmanyi. CUIbHBIE
U cJa0bie AJIEKTPOIUTHI.

Peakiun nonHoro ooMeHa. Y ciaoBus

PackpbIBaTh CMBICII H3y4aeMBbIX ITOHATHH,
a TaKXe€ CMBICII TEOPUU
ANEKTPOJIMTUYECKON TUCCOLHUALINH.
OOBIICHATH TPUYUHBI
3JIEKTPOINPOBOTHOCTH BOJHBIX PACTBOPOB
BELIECTB, PA3IMYATh CJIA0bIE U CUIIbHBIE
AIEKTPOJIUTHI.

CocTaBisTh ypaBHEHHS JUCCOLUALINH
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MIPOTEKaHUs peaKIuii HOHHOT'O0 OOMEHa,
MIOJIHBIC U COKPAIIICHHBIC HOHHBIC
ypaBHeHHS peaknuii. CBOMCTBA KUCIIOT,
OCHOBAHMH M COJIEN B CBETE
MPEJCTaBICHUI 00 PIEKTPOIUTHIECKOMN
nucconuanuu. KauecTBeHHbIE peakiinu
Ha noHbl. [loHsTHE O TMApONIN3E

COJIEH.

Xumuueckuit Ixkcnepumenm:
[[emoncmpayuu:

HccnenoBanue 371€KTPONPOBOJHOCTH
pPacTBOPOB BEILIECTB, MpoIiecca
JTACCOIMALINM KHUCJIOT, IIeJIouei

U coJiel (BO3MOXKHO MCIIOJIb30BAHHE
BHJICOMATEPHAJIOB).

OnbITHl, WLTIOCTPUPYIOLINE PU3HAKU
NPOTEKAHUS pEeaKIMii HOHHOTO OOMEeHa
(oOpa3oBaHue Ocajika, BhICICHHE ra3a,
o0paszoBaHUE BOJIbI).

Pacno3naBanne HEOpraHUYECKUX
BEIIECTB C MMOMOIIBIO KAY€CTBEHHBIX
pEaKInil Ha UOHBI.

Jlabopamopnuiii onvim.

N3ydenne npu3HaKoB MPOTEKAHUS
peaKIuu HOHHOTO 0OMEHa B pacTBOpax
3JICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIZICIICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, TTOJIHbIC

U COKpAIlleHHbIE HOHHbIE YPABHEHUS
XUMHUYECKUX peaKIMii HOHHOTO OOMEHa,
KpaTKHe MOHHBIE YPAaBHEHUSI TIPOCTHIX
peaKuunii THAPOIU3a COJIEH.
Xapakrepu3oBaTh OOIIME XUMUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIaCCOB
Ha OCHOBE TEOPHUH IIEKTPOJIUTHUECKOMN
JIMCCOIMAIINY; TTIOATBEPKIaTh CBOICTBA
MIpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUN XUMHUUYECKHUX PEAKIIHM.
Pemiats sxcniepuMeHTaIbHbIE 3a/1a4d

10 TEME.

[InaHupoBaTh U OCYIIECTBIATh

Ha MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOJAUTH HAOIIOICHNUS,
JienaTh BBIBOBI 110 pe3ysibTaTaM
AKCTIIEPUMEHTA MPHU MPOBEIACHUN
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnenoBathb npaBuiiaM 0€301acHOM
paboThI B J1abopaTopuu

MIPU UCIIOJIB30BaHUN XUMHUUECKOMN
MOCYIbl 1 000pPYAOBaHUS.

[TpoBOANTH BHIYUCIECHUS IO XUMHUYECKUM
YPaBHEHHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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lIpakmuyeckas paboma:

Ne 1. Pemmenue skciepuMeHTaIbHBIX
3aj1a4 110 TEMeE.

Buiyucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEAKIIUN

B Mape WM TPYIIIE.
BricTpanBaTh pa3BepHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMTOPO

Ha HGOPMAIUIO U3 YUEeOHHUKA U IPYTUX
HMCTOYHUKOB MH(GOPMAITIH, B TOM YHUCJIC
Nutepnera

Wroro no pazneny

17

HemeTajibl M X COeTUHEHUS

2.1

OOmas
XapaKTepUCTHKA
XUMHAYECKHUX
2JIEMECHTOB
VIIA-rpynmsr.
I'anorennl

OO6m1ast XxapakTepUCTUKA TaJIOreHOB.
Oco0eHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHMUS.
Crtpoenue u pusnyeckre CBOMCTBA
IIPOCTBIX BEIIECTB — I'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICHCTBUE C METAIIJIAMH,
HEeMeTaJIaMu, IIEeI0YaMH ).
Xnoposonopon. CoJisiHast KHCIIOTA,
XUMUYECKUE CBOMCTBA, MOIYYEHHUE,
npuMeHeHue. [lercTBue xmopa

U XJIOPOBOJIOPOJIa HA OPTaHU3M
yesioBeka. BaxHenime XJI0puasl U ux
HAXOXJICHUE B TIPUPO/IE.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OnbITHI, OTpaxaronme Gu3nIecKue

Y XMMUYECKUE CBOMCTBA raJIOT€HOB U UX
COEAMHEHUN (BO3MOXKHO UCMOJb30BAHUE

OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBONCTB HEMETAJJIOB U UX
COCAMHEHNH B IIPEIEIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leprouyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB C YUYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepusoBaTh (puznueckue

1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB TAJIOTCHOB (Ha MIPUMEPE XJIOpa)
U CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHUa HATPHsl), CIOCOOBI UX
MOJTYYCHHUSI, MPUMCHCHUE U 3HAUCHHC

B IIPUPOJIC M KU3HHU YEIIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B pACTBOPE.
[1maHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMHUYECKHEC
IKCIIEPUMEHTHI, POBOJAUTH HAOIOICHNUS,
JIeNaTh BHIBOBI IO pe3yjIbTaTaM
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BUJIEOMATEPHUATIOB).

O3znHakomiieHue ¢ oOpa3laMu XJIOPUI0B
(raJIoreHHUI0B).

JlabopamopHulil onvim:

N3ydeHne CBOMCTB COJSAHON KUCIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPHU]I-MOHBI.

IIpakmuuyeckasn paboma

Ne 2: TTonydyeHue consTHON KUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

AKCIIEPUMEHTA MTPU NPOBEACHUU
71a00pATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnenoBaTh npaBuiam 0€3011acHOM
paboThI B TabopaTopuu

IIPU UCHOJIB30BAHUHN XUMHYECKON
MOCYIbl U 000pPYAOBaHUSI.

BricTpanBaTh pa3BepHYThIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIMIOPOH

Ha uH(pOopMaIUIO U3 yueOHHUKa

Y CIIPaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmapaT Kypca XUMHUU

2.2

Oo0mas
XapaKTEPUCTHKA
XUMUYECKUX
AJIEMEHTOB
VIA-rpynmsi. Cepa
1 €€ COCTMHCHUS

OO6m1as xapakTepUCTHKA PJIEMEHTOB
VIA-rpynmnel. OcCOGEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU
OKHCIICHUS.

Crtpoenue u pusnyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnoTponHbie MOAU(PUKAIIMNA KUCIOpOaa
U cepbl. XUMUYECKHUE CBOKCTBA CEPHI.
CepoBonopo, CTpoeHue, GU3NISCKHE
Y XUMHUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeaCTaBUTEIN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, puanyeckue

U XMMHUYECKHEe CBOMCTBA (00IIIHe KaK

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB
VIA-rpynmsl ¥ UX COETUHEHUHN C y4eTOM
CTPOEHHUSI UX aTOMOB.
Xapaktepu3oBaTh HU3HUECKUE

Y XMMHUYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBozOpOaa, OKCUIOB CEPBI, CEPHOI
KHUCIIOTHI, CYJIb(ATOB), CIOCOOBI X
MOJTyYeHU s, MPUMEHEHNE U 3HAUCHUE

B MIPUPOJIC U KU3HU YEJIOBEKA.
OnpenensiTe HaIUYKE CyIb(HaT-HOHOB
B pacTBOpE.

OOBSICHATH CYIIHOCTH KOJIOTHUECKUX
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MIPEACTAaBUTENIS K1acca KUCIIOT
u crienrduyeckue). XuMHUECKHE
peakiuH, JiexKaliue B OCHOBE
POMBIIIIEHHOTO C0Cc00a MoTy4YeHus
cepHoil kucnoThl. [Ipumenenue. Conu
CEPHOM KUCTIOThI, KAUECTBEHHAS PEaKIUs
Ha Cynb(]aT-noH.

Haxoxnenue cepol u €€ COeTMHEHN I

B IIpupoie. XUMUYECKOE 3arpsI3HEHUE
OKpY’KAIOIIEN CpeIbl COETUHEHUSIMHU
cepbl (KUCIOTHBIC JOXK/IH, 3arPSI3HCHHE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

O3znHakomiieHre ¢ oOpa3iiaMu CEephl U €€
COEIMHEHUSAMH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue mpoiiecca oOyrinMBaHus
caxapa noj J€UCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHule onvimbi:

N3yuyeHne XuMu4eCKuX CBOWCTB
pa30aBICHHON CEPHOU KUCIIOTHI.
[IpoBeneHre KaYECTBEHHOW peaKuy Ha
cynb(dar-noH u HabIIOIEeHNE TTPU3HAKA
€€ MPOTEeKaHUs

npobiieM, CBSI3aHHBIX C MepepadOTKOM
COCJIMHEHUN CEPBI.

[1maHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TIPOBOJANTH HAOIIOICHNS,
JieNiaTh BBIBOABI MO Pe3yIbTaTam
HKCIIEPUMEHTA.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1abopaTopuu

MIPYU UCTIOJIB30BAHUH XUMHUYECKOU
MOCYIbl U 000PYAOBaHUSI.

[Tpon3BOANTE BEIUUCICHUS

M0 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NpU BBHITIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MaTepUaIbl
(ITepuogudeckyro CUCTEMY XMMHYECKHIX
sanemenToB JI. . Menpeneesa, Tabiauiry
PacTBOPUMOCTH KHCIIOT, OCHOBaHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUYECKAN AT
HaIpsHKEHUH METaIIOB).

Hcnonb30BaTh Npu BBHITTOJIHEHUH
yueOHBIX 33JaHHUI U B IIpoOLIECcCe
HCCIIEIOBATENLCKOMN IeATETHHOCTH
HAYYHO-TIOMYJISIPHYIO JTIUTEPATypy
XUMHUYECKOTO COJIEPIKaHUSI, CTIPABOYHBIC
Matepuaibl, pecypcol UHTEpHETA
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2.3

Oobmas
XapaKTepUCTHKa
XUMHUYECKUX
AJIEMEHTOB
VA-Tpyninsl.

Azot, pocdop u ux
COEIMHEHHUS

OO1as xapakTepuCTHKa JIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTePHBIC CTEIICHH
OKHCIICHUSI.

A30T, pacrpocTpaHEeHNEe B IPUPOJE,
bu3nUecKre 1 XUMHIECKIE CBOMCTBA.
Kpyrosopot a3zora B npupoze.
AMMHaK, ero GU3NIECKIe U XUMUICCKUE
CBOICTBA, MOJy4YEHUE U TPUMEHEHUE.
Conu amMmmoHnusl, uX HU3NIECKUE

1 XUMUYECKHE CBOMCTBA, MPUMCHCHHE.
KauecTBeHHas peakiys Ha HOHBI
aMMOHUS.

A3OTHas KUCJIOTA, €€ MOJyueHue,
dbu3HUecKre 1 XUMHYECKHE CBOWCTBA
(o0mIue Kak MpeAcTaBUTeNs Kilacca
KHUCJIOT U crieniuuyeckue).
Hcnonp30BaHNEe HUTPATOB U COJICH
aMMOHUS B KQUe€CTBE MUHEPATbHBIX
yno0peHuit. XUMUYECKOE 3arps3HEHNE
OKPYXaIOIIEN Cpelbl COCTUHEHUSIMU
a3oTa (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE
BO3/TyXa, TOYBHI U BOJOECMOB).
docdop, amnoTponHbie MOAUGUKAITAN
docdopa, pu3MIECKHEe B XUMUICCKHEC
cBoricTBa. Okcun pocdopa (V)

u dochopHas KUCIO0Ta, GU3HIECKHUE

OOBACHATH 001II1E 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB JJIEMEHTOB

V A-TpyTIibl U UX COSAMHEHHUN C yUETOM
CTPOCHHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HICCKUE

¥ XUMUYECKHE CBOHCTBA MPOCTHIX
BelIecTB a30Ta U Gochopa u ux
COEIMHEHMH (aMMHUaKa, coJieii aMMOHUS,
a30THOW KUCJIOTHI, HUTPATOB, OKCHJIA
dochopa (V) u pochopHOI KUCITOTHI,
dbocdaroB), cnocoObl UX MOTYUCHUS,
NPUMEHEHHE U 3HAYCHUE B PUPO/IE

¥ )KH3HU YeJIOBEKA.

Omnpenenars HOHBI aMMOHUSA U (ocdat-
WOHBI B PacTBOPE.

OOBSCHATH CYyITHOCTD YKOJIOTUIECKHUX
npo0JIeM, CBI3aHHBIX C HAXO0XKICHUEM
coelMHEeHUi a3ota u (ocdopa

B OKPY’KAIOILIEH Cpee.

[TnaHupoBaTh U OCYIIECTBIIATH

HA TPAKTUKE XUMUYICCKHEC
AKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHS,
JeNIaTh BBIBOBI TI0 Pe3yJIbTaTam
IKCIICPUMEHTA TIPU TIPOBEICHUH
7a00PaTOPHBIX OMBITOB M MPAKTUICCKOM
paboTHI.

CrnenoBath nmpaBmiiaM 0€30TacHOM
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U XUMHUYECKUE CBOMCTBA, MOITyYCHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEpaIbHBIX yI0OPEHUN.
Xumuueckuit Ixcnepumenm:
[lemoncmpayuu.

O3HakoMIIeHHE C PU3NIECKUMU
cBoOlcTBaMH a30Ta, hocdopa

U UX COCIUHEHUM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 00pa3IlaMu a30THBIX
1 (hochopHbIX yI10OpEeHUI.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YEHHE CBOMCTB aMMHAaKA.
B3anmopericTtBue KOHIEHTPUPOBAHHON
A30THOU KHCJIOTHI C MEJIBIO
(BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

JlabopamopHule onvimbi:
[IpoBeneHre KaueCTBEHHBIX PEAKIIHMA
Ha MOH aMMOHHUS U pocdar-noH,

U U3y4YeHHUE NMPU3HAKOB UX
MPOTEKAHUSI.

IIpaxmuueckas paboma

Ne 3: Tlonyuenue ammuaka, usyyeHue
€ro CBOMCTB.

Buiuucnenus:

[0 YPABHEHUSAM XUMUYECKUX PEAKIINI

paboTHI B J1a0OpaTOpHUU

MIPY UCTOJIB30BAHUHN XUMHUYECKOU
MOCYJIbl U 000PYI0BaHUSI.
[Ipou3BOAUTH BHIYUCICHUS

10 XUMUYECKUM YPABHEHUSM.
Hcnons30BaTh PU BHITIOJIHEHUHT
y4eOHBIX 3aJaHUI TEKCThl YUYECOHHKA,
CIIPAaBOYHBIE MaTEPHUAIIbI
(IEepUOUYECKYIO CUCTEMY XMMUYECKUX
sanemenToB JI. 1. Menpeneena, Tabauiy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUM

Y COJIEH B BOJE, DJIEKTPOXUMHUYECKUH PSIT
HaIpsHKEHUN METAILJIOB)
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2.4

Oobmas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
IVVA-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCUHEHNUS

OO6mrast XapakTepruCTUKA SJIEMEHTOB
IVVA-rpynmnbsl. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTENIEHU
OKHCJICHHSI.

VYriepon, alsioTponHbIe MOIU(DUKAITIH,
pacmpocTpaHeHUe B IPUPOJIE,
bu3nYecKre 1 XUMHIECKIE CBOMCTBA.
Ancopbmust. KpyroBopot yriepoa

B TIPUPOJIC.

Oxkcuppl yrieposaa, ux puznueckue

1 XUMHYECKHE CBOMCTBA, ICHCTBHUE

Ha )KUBBIC OPTAaHU3MBI, TTOTYICHHE

U IpUMEHEHUE. JKOJIOTHUECKUE
po0JIeMbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), runoresa rinod6ambHOTO
MOTETJICHUS KITMMAaTa, TapHUKOBBIH
addexr.

VYronpHas KUCJIOTa U €€ COJIH, UX
dbu3nUecKue 1 XMMHUYECKUE CBOMCTBA,
MOJIy4E€HUE U TTPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBanne kapOOHATOB

B OBITY, METUIIMHE, TPOMBITINIEHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[TepBoHavaIbHBIC TTOHATHS

00 OpraHMYeCKHX BEIIeCTBaX KaK

0 COEIMHEHUSIX yriepoaa (MeTaH, 3TaH,

OOBACHATH 001II1E 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnbl ¥ UX COETMHEHUHN C y4eTOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HICCKUE

¥ XUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB YIJIEpOoAa U KPEMHUS U UX
COEIMHEHUH (OKCUAOB yIiepo/a,
YTOJIbHOM KUCJIOTHI, KApOOHATOB, OKCH/IA
KpEMHUS, KPDEMHHUEBOI KUCIIOTHI,
CHJIMKATOB), CITOCOOBI MX MOJIY4YECHHS,
NPUMEHEHNE U 3HAaUCHHE B IPUPOJIC

U )KM3HU YEJIOBEKa.

OOBACHATD NPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBa — CBOMCTBA
— TPUMEHEHHUE — Ha TIPUMepax
COCMHEHUN YIJIEPOA U KPEMHUSL.
OnpenensiTe KapOOHAT- U CUITMKAT-UOHBI
B pacTBOpE.

OOBACHATDH CYLTHOCTH IKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKJIECHUEM
YIJIEKUCIIOTO Tra3a B OKpYXKaromen
cpeze.

[TonTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHWYECKUX BEIIECTB MIPUMEpPaMHU
MPOCTBIX COSANHEHNH (METaH, STaH,
STHIICH, alleTUJICH, STaHOJI, TIUIIEPHH,
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ATUJIEH, allETUJICH, ATAHOJI, TJIUIIEPHH,
YKCyCHasi KHCJIOTA).

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB
(yroJib, MpUPOHBIN ra3, HedTh),
MPOAYKTHI UX TIepepaboTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsTHE O OMONOTUYECKU BaXKHBIX
BEILIECTBAX: KUpax, OeJKax, yriieBojax —
U UX POJIH B KU3HU YEJIOBEKA.
MarepuanbHoe €JUHCTBO OPraHUYECKUX
Y HEOPTAaHUYECKUX COCTUHEHHUI.
Kpemnuit, ero pusnyeckue

Y XMMHYECKUE CBOMCTBA, MTOIYYEHUE

u ipuMeHeHue. CoeTMHeHUs] KPEMHUS

B nipupojie. OOIre npeacTapieHus

00 okcuze kpemuus (V) u kpeMHUEBOM
KHCJIOTE.

CuMkathl, UX UCHOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIICHHOCTH.
Baxnelmme cTpouTenbHblE MaTEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
*)ese300eToH. [IpobaemMbr 6e301acHOro
UCIIOJIb30BaHUsl CTPOUTEIBHBIX
MaTepuaioB B MIOBCEIHEBHOM KU3HH.
Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIIeTOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPTraHWYECKUX COCIMHEHUN yriaepoaa
U OpPraHUYeCKUX BEIIECTB.

OnuceIBaTh poJib OEIKOB, KUPOB

U YTJIEBOOB B (DYHKIIMOHUPOBAHUH
’KUBBIX OPTaHU3MOB, COCTAB IMPUPOTHBIX
MCTOYHUKOB yTJIIEBOJOPOOB, UX POJIb

B OBITY U IPOMBIIIIICHHOCTH.
[IpoBOIUTH BHIYUCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[1manupoBatTh U OCYIECTBISATH

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOJAUTH HAOIIO/ICHNUS,
JIeN1aTh BBIBOBI IO pe3ysibTaTam
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CrnenoBath npaBuiamM O€30MacHOM
paboThI B J1aOpaTOpHUU

NIPU UCTIOJI30BAHNN XUMHUECKON
MOCYJIbI U 000PYI0BAHUS.
Hcnonb30BaTh Npu BBHITTOJIHEHUH
yueOHBIX 3aJaHUM TEKCThl Y4eOHUKa,
CTIPaBOYHBIC MATEPHAIIBI
(ITepuoguueckyro CUCTEMY XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUN
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anmasa, rpadura, QyiepeHa.
O3HaKOMIIEHHE C TIPOILIECCOM aICOPOLINH
PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MPOTHBOTA3A.

O3HakoMJIeHHE C TPOAYKIIHEH
CUJIMKATHOU MPOMBIIIJICHHOCTH
(Buageomarepuaibl: cunukaTHasS
IPOMBIILICHHOCTb).

Monenu MoJIeKyJT OpraHUYECKUX
BCIIECTB.

Jlabopamopnuiii onvim:

[Tonyyenue, cobupanue, pacrio3HaBaHUe
U U3YYCHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHNe Ka4ECTBEHHBIX PEAKIIHIA

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3YYCHHE MMPU3HAKOB UX

IPOTEKAHMUS.

IIpaxmuueckue pabomui:

Ne 4. Tlonyyenue yriekucioro rasa,
W3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemrenune skcriepuMeHTaIbHBIX
3a71a4 1o TeMe «BakHene HeMeTaljIbl
U UX COSTUHCHUS.

Buiuucnenus:

M0 YPaBHEHUSM XUMUYECKHUX PEAKITUi

U coJied B BOJIE, DJIEKTPOXUMUUYECKUM Pl
HaIpsKEHUH METAIIIIOB)

Wroro no paszneny

25
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MeTaiibl 1 UX COCANHCHUA

3.1

OOmume cBoiicTBa
METAJUIOB

OO611as XxapakTepucTuKa XUMUYECKHUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nosnoxeHus B [lepuoanueckoil cucreme
XUMHYECKUX 3JIEMEHTOB

.. MenneneeBa u CTpOCHUS aTOMOB.
Crpoenue MetaiioB. MeTtamnueckast
CBSI3b U METAJLITUYECKAS
KPUCTAJITUYECKAS PEIICTKA.
DJIEKTPOXUMHUYECKNHN PSJ HAIPSKEHUN
MeTaJI0B. PUBHUECKUE U XUMHUYECKUE
cBoiicTBa MeTaIoB. OO0ImIME criocOObI
MoJy4YeHus: MeTasuioB. [lousaTue

0 KOPpPO3UH METAJJIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CnuniaBsl (cTalnb, YyryH, JIOPaTIOMUHUN,
OpoH3a) U UX MPUMEHEHHE B OBITY

Y TIPOMBIIIJIEHHOCTH.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu.

OO6pa3ibl METaJIJIOB U CILJIaBOB.
N3yueHne pe3ylbTaToOB KOPPO3UU
METaJIJIOB (BO3MOKHO UCIIOJIb30BaHUE
BUJIEOMAaTEPHUAJIOB).

JlabopamopHuvle onvimbi:
O3HakoMyIeHHE ¢ 00pa3laMu METaJIOB
U CIUTaBOB, UX (PU3HUECKUMHU

PackppiBaTh CMBICT H3y4aeMBbIX TIOHATHH
Y IPUMEHSTH 3TH TIOHSTHSI TIPU ONMCAHUU
CBOWCTB BEIIECTB M MX MPEBPAIICHHIA.
OOBsCHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METAJIJIOB M UX COSAMHECHUI C yUIETOM
CTPOEHUS UX aTOMOB.

XapaKTepru30oBaTh CTPOCHUE METAILIOB,
oO1ue PuU3NIeCKue U XUMHUYECKUE
CBOICTBA METAJUIOB.

Xapakrepu3oBaTh OOLIUE CIIOCOOBI
MTOJTYYCHHS] METAIIJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3HH.

CrnenoBath npaBuiiaM 0€301acHOM
paboThI B J1abopaTopuu

P UCTIOJIB30BAHUH XUMHUYECKOU
MOCYIbl U 000pYAOBaHUS.

[Tpon3BOMUTH BEIYUCIICHUS

M0 YPaBHEHUSIM XUMHUECKUX PEAKIIHH,
€CJIM OJMH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B M1ape WJIM TPYIITIE.

Hcrnonb30BaTh MpH BBHITTOJTHCHAH
yueOHBIX 3aJaHUM TEKCThl Y4eOHUKa,
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CBOMCTBaMHU.

Buiyucnenus:

110 YPABHEHUAM XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COJACPKUT
MIPUMECH

CIIPaBOYHBIE MATEPUAIIBI
(ITeppoiuecKkyro CUCTEMY XUMHYECKUX
anemenToB J1. . Menpeneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaAHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUYECKUN P
HaIPsSHKEHUI METAJIJIOB)

3.2

Baxueiiune
METaJUIbI U UX
COE€IMHEHUSA

16

[llenouHble METAIIBL: TTOJI0KECHUE

B [leproanyeckon cucTeMe XMuMHYECKHUX
anemenToB JI.U. Menneneena,

CTPOCHHUE UX ATOMOB, HaXOXJICHUE

B nipupoae. Puzndyeckue 1 XUMUYECKUE
CBOICTBA (Ha MpUMeEpe HATPUS

1 kanust). OKCUAbl U TUIPOKCUIBI HATPUS
u kanud. [I[puMeHeHue menoyHbIx
METAJJIOB M UX COCIUHECHUM.
[[{enoyHO3eMeNbHBIE METAIIBI MAarHUH
Y KaJIBLIMN: MOJIOKECHUE

B [lepronueckoi cuCTeMe XUMUYECKUX
snemenToB J[.. MenaeneeBa, cTpoeHue
MX aTOMOB, HAXOXJICHUE B MPUPO/IE.
du3nyeckrue 1 XUMHYECKHE CBOMCTBA
MarHus U Kaablius. Baxkueime
COCMHEHUS KaJblUsl (OKCHUI,
TUAPOKCHU]I, COJIN). JKeCTKOCTh BOJIbI

U CIIOCOOBI €€ YCTpaHEHUsI.

ATIOMMHMH: TIOJIOKEHUE

B [lepuonnueckon cucreme

OOBsCHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMICTB 3JIEMEHTOB-
METaJUIOB U UX COCIMHEHUM B IPyIax
C YYETOM CTPOEHHS UX aTOMOB.
XapakTepusoBaTh (puznueckue

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB U UX COCTMHEHUMN
(OKCUI0B, TUIPOKCUJIOB, COJICH),
CHOCOOBI UX MOJYyYEHUs, IPUMEHEHUE

Y 3HA4YCHHE B MIPUPOJIE U KU3HU
YeJI0BeKa.

YcranaBnuBaTh NPUINHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOWCTBA — NPUMEHEHUE —
Ha IpUMEpPax U3y4aeMbIX BEIIECTB.
Pacno3HaBath ¢ MOMOIIbIO KAYECTBEHHBIX
peakuuii MOHbl METAJUIOB: MAarHuUs,
KaJIbIIMs, ATFOMHUHUS, IUHKA, sxene3a (1)
u xenesa (1), memu ().

Jloka3biBaTh aM(OTEpHBINA XapaKTep
OKCHJIOB Y TUAPOKCHUIOB ATFOMUHUS
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XHMHYECKUX IJIEMEHTOB
.. MenpaeneeBa, CTpO€HHE aTOMA,
HaxXOXJIeHUE B mpupoje. Puzndeckre
U XUMHUYECKHEe CBOMCTBA aTFOMUHUS.
AmM@doTepHbIe CBOMCTBA OKCHJIA

Y TUJPOKCUJIA ATIOMUHUSL.

Keneso: nonoxenue B [lepuoanueckon
CHUCTEME XUMHUYECKHUX AJIEMEHTOB

J.1. MennaeneeBa, CTpoO€HHE aTOMA,
HaxoXKJAeHue B pupojae. Pusnyeckue
Y XUMUYECKHE CBOMCTBA JKEJe3a.
Oxcupl, THIPOKCHIBI B coiu skene3a (1)
u xene3a (1), ux cocras, cBoiicTBa

U MOJTy4YCHHE.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUS OKCHIA
KJIBIIUSI ¥ HATPUS C BOJIOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaivBaHue jIaMeHH HOHaMU
HATpUs, KT U KaJbIUs

(BO3MOKHO MCITOJIb30BAHHUE
BUJIEOMATEPHUATIOB).

HccaenoBanue cCBONMCTB KECTKOM BOBI.
[Tponecc ropenust xene3a B KUCIOPOE
(BO3MOKHO MCITOJIb30BAaHHUE
BHJICOMATEPHAJIOB).

U IIUHKA.
[1naHupoBaTh U OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJBI IO pe3ybTaTam
HKCIIEPUMEHTA MIPH MIPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1a0OpaTOpHUH

MIPU UCIIOJIb30BAHUN XUMHYECKOH
MOCYJIbl U 000PYIOBAHUSI.

[Tpon3BoAUTH BHIYMCICHUS

[0 XUMUYECKUM YPABHEHHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WX IpymIIe.

BricTpauBaTh pa3BepHyThI€ MHICHMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha uH(pOopMaIUIO U3 yueOHUKa

Y CIIPaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHATUINHBIN
amnmapaT Kypca XUMHAU
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JlabopamopHule onvimoi:

[IpoBeaeHne Ka4ECTBEHHBIX PEAKIIHMA
Ha MOHBI (MarHus, Kajablus, aTIOMUHUS,
uHKa, sxenesa (1) u sxenesa (1), meau
(I1), ormcanue MPU3HAKOB HX
MIPOTEKAHMS.

HccnenoBanue aM(pOTEpHBIX CBOMCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCHIA
ITAHKA.

[Ipaxmuueckue pabomoi:

Ne 6. X)KecTkoCTh BOJIBI U METO/IBI €€
yCTpaHEHUS.

Ne 7. Pemienue sxcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «BaxkHelie MeTabl
U UX COCAMHCHHUS.

Buiuucnenus:

10 YPaBHEHUSM XUMHUYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30bITKE
WA COACPIKUT TIPUMECH;

MAaCCOBOM JOJIM BBIXO/1a MPOJIYKTa
peaknuu

Hroro o paznmemny 20
XUMHA M OKpPYKAKOLIAA cpeaa
4.1 | Xumus 3 BemectBa u MaTepuansl B MOBCEAHEBHON | XapaKTEpU30BaTh POJIb XUMHUU

U OKpY’KaroIas
cpena

’KW3HU YejloBeKa. be3omacHoe
HCIOJIb30BAHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas momoris

B Pa3JIMUHBIX cepax IeaTeIbHOCTH
JIF0/Ie, OCHOBHBIC BEIIICCTBA
1 MaTepHuajbl, IPUMEHSIEMbIEC B KU3HU
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MPU XUMHAYECKUX 0KOTaxX

Y OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIeh
cpenabl (TIpeaesibHas JoMmyCcTUMas
KOHIIEHTpaIus BemecTB. Poias xumuun

B PEIIICHUN YKOJOTHICCKUX TIPOOIEM.
Xumuueckuit IKcnepumenm:
[lemoncmpayuu.

N3yuenne o6pa3iioB MaTepraioB
(CTEKJ10, CIJIaBBI METAJJIOB, MOJIUMEPHBIE
MaTepuabl)

COBPEMEHHOT'O YEJIOBEKA.
OOBICHATH YCIOBUSI OE€30MTACHOTO
MCIIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peakiuii B ObITY.

AHamM3UpOBaTh U KPUTHICCKU
OIICHUBATh MH(GOPMAIIHIO O BIUSTHUH
MIPOMBITINIEHHOCTH, CEJTbCKOTO XO3SCTRA,
TpaHCIIOPTA U AP. Ha COCTOSIHHE
OKPYKarOIIEH CPeIbl.

YMeTh 0OKa3bIBaTh MIEPBYIO TOMOIIIH

IIPU XUMHYECKUX 0XKOTaX U OTPABIICHUSX.
[IpunuMate ydactue B 00CyKI€HUU
poOJIEM XUMUYECKON M IKOJIOTUYECKON
HAIPaBJICHHOCTH, BHICKA3bIBATH
COOCTBEHHYIO MO3UIIHNIO TIO pobIieMe

U TIpejiaratb BO3MOJKHBIE MYTH €€
peIICHUS

Hroro no pazneny: 3
PezepBHOE Bpems 3
OBHIEE YHNCJIO HACOB 68
I10 TTPOT'PAMME
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MNEPEYEHDb (KOJJU®PUKATOP) PACIOPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSEMbIX TPEBOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MTPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS U DJIEMEHTOB COJEPKAHUS 11O XUMHNN

B denepanbHbIXx M pEerMoHANIbHBIX MPOIEAypax OLICHKHM KauyecTBa 0Opa30oBaHUS
UCIIOJIb3YeTCsl MepeueHb (KoaupUKaTop) paclpeAesieHHbIX MO KJaccaM MPOBEPSIEMBIX

TpeOOBaHMIA K

pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM MIPOrpaMMBbI

OCHOBHOI'O 061].[61"0 O6p330BaHI/ISI H 3JICMCHTOB COACPKAHUA 110 XUMUMU.

8 KVIACC
IIpoBepsieMble TpeOGOBaHMS K pPe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MporpaMmabl
Kon [TpoBepsieMble TPEAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOT0 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00ILIEro 00pa3oBaHMsI
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATUS
1.1 pacKpblBaTh CMBIC]I OCHOBHBIX XHUMHYECKHUX TOHATHM: aToM,
MOJIEKYJIA, XWMHYECKHM DJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE
BELIECTBO, CMECh (OAHOPOIHAs] M HEOJHOPOJHAsI), BAJIECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJISIpHAasT Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBas AO0JII XMUMHUYECKOTO
AJIEMEHTa B COEAMHEHUH, MOJIAPHBIM 00bEM, XMMHUYECKas pEeaKius,
KIaccuuKalys — peakluil:  PeakIuu  COSAMHEHUs,  peakluu
pa3lIoKEHUS, peakiumn 3aMelIeHus, peakiumn oOmeHa,
9K30- M JHAOTEPMHUYECKHE pEaKUUu, TEIoBOM 3P EKT peaxuuu,
pacTBOp, MaccoBas JIoJisl BellecTBa (IPOLIEHTHAs KOHLIEHTpaIus)
B pacTBoOpe
1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMHUYECKUX MOHSITUN
Y IPUMEHSATH 3TU MOHATHS PU OMMCAHUU BEILIECTB U UX NPEeBpaIlCHUN
1.3 UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISI COCTaBleHUS (hopmyl
BEILIECTB U YPABHEHUN XMMUYECKUX PEAKIINI
1.4 packpblBaThb CMBICI 3aKOHOB COXPAaHEHHS MacChbl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYEHHs, 3aKOHa
ABorajipo
1.5 ONpEAeNATh BAJEHTHOCTh AaTOMOB  DJJEMEHTOB B  OHHApHBIX

COCAMHCHHUAX
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1.6

KJIacCU(UIMPOBATh XUMHUYECKUE peakiuud (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY d(D(PEKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJLIDHYIO WM MOJEIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIIATE MACCOBYIO OOJHO XHUMHYCCKOI'O J3JICMCHTA IIO0 q)OpMy.IIe
COCIUHCHU:I,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIO BECIICCTBA B PaCTBOPC

1.10

MPUMEHSITh €CTECTBEHHO-HAYYHBIE METObI TTO3HAHUS — HAOJIIOICHHE,
U3MEepeHue, MOICIIMPOBAHHE, YIKCIIEPUMEHT (PEaIbHBIN U MBICTICHHBIH )

ITo Teme: «Baxuenmue MpCaACTAaBUTCIIN HCOPTAaHNYICCKHUX BCIIICCTB»

2.1

PACKPBIBATL CMBICJI OCHOBHBIX XMMHWYCCKHX TTOHSITHI: OKCH I, KHCJIOTA,
OCHOBaHHC, COJIb

2.2

OIIPENENATh NMPUHAIIEKHOCTh BEIIECTB K OIPENEICHHOMY KJAcCy
COEIMHEHUI 1o (hopmyaam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTB HCOPraHNYCCKUC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATH) 00IIIME XUMUUECKHIE CBOMCTBA BEIIIECTB
pa3IMYHBIX  KJIACCOB, TMOATBEPXKIasl  ONUCAHUE  MPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHUX
npeBpameHHﬁ B PA3JIMYHBIX YCJIOBUAX

2.6

CIEAOBaTh  MpaBWIAM  TMOJIb30BAHUSA  XMMHYECKOW  TOCYAOU
U J1abopaTOpHBIM O0OpPYJOBAaHHMEM, a TAKXKE MpaBUIaM OOpaIlCHUS
C BENIECTBAMU B COOTBETCTBUU C WHCTPYKUHUSIMU IO BBINOJHEHUIO
71a00paTOPHBIX XMMHUUYECKHX OMBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOJOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOM MAacCOBOM JOJIEW PaCTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh M MPOBOJUTH XHMHUYECKHUE IKCIICPUMEHTHI
M0 paclO3HaBAaHUIO PACTBOPOB MIEJIOUYEH M KHUCJIOT C TMOMOIIBIO
WHANKATOPOB (JTakMyc, peHoNpTaaenH, METUIIOPAHK U APYTHE)

2.7

IMPOBOJUTDL PACUCTEI 110 YPaBHCHHIO XUMHUYECKOU pc€akunun

[Io Teme: «llepunomnueckuin 3axkoH u Ilepmommueckass cucrema
xumuueckux snemeHToB J[.M. MengeneeBa. CrpoeHHe aToOMOB.
Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

3.1

pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHH: AP0 aToMa,
AIIEKTPOHHBIM CJIOM aToMa, aToMHas oOpOuTanb, paauyc aToma,
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XUMHYCCKasd CBA3b, IIOJKIpHAA W HCIOJIIPHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HWOHHAA CBA3b, HOH, KA4aTWOH, dHHWOH,
CTCIICHb OKHUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC O3JICMCHTHI

3.3

OIMCBHIBATh U XapaKTepu3oBaTh TaOiMuHyo (opMy Ileproanueckoil
CUCTEMbl XUMHYECKHX DJEMEHTOB: pa3iInyaTh IOHATUS «TJIABHAs
noarpynmna (A-rpynma)» u «nobounas mnoarpymma (b-rpymma)y,
«MaJIbIE» U «OOJBIINE» TEPHOIBI

3.4

packpeiBath cMbIch [lepuogmueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATh IOHUMAHUE IIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHMYECKUX AJIEMEHTOB OT UX I10JI0KeHus B [Ilepuoanyeckoii cucreme

3.5

COOTHOCHTH O603Ha‘—I€HI/IH, KOTOPEIC HUMCIOTCA B Ta6J'H/II_[€
((HCpPIOI[H‘—I@CKaH CHUCTEMa XUMHWYCCKHUX DJIEMCHTOB
I[I/I MGHILGJ'IGGBa» C YHCIIOBBIMH XAPAKTCPUCTHKAMH CTPOCHUA
aTOMOB XMMHNYCCKHUX 3JICMCHTOB (COCTaB U 3apsan saapa, 061]166 qUuCJI0
QJICKTPOHOB U PACIIPCACIICHUC UX I10 3JICKTPOHHBIM CJIOHM)

3.6

OIIpCACIIATDh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIMHCHUAX

3.7

OMpENEeNsATh BHJ XUMHUYECKOW CBsI3W (KOBAJIGHTHAsT W HWOHHAas)
B HEOPTraHUYECKUX COCAUHEHUSIX

IIpoBepsieMble 3JIEeMEHTBI COAEPKAHUS

Kon [IpoBepsieMbIl AEMEHT COAEPKAHUS
1 IlepBOHaYaIbHBIE XUMUUYECKUE TTOHATHS

1.1 IIpenmer xumuu. Ponp XMMHUM B )KM3HU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BEILIECTB

1.2 [lonaTe 0 MeTomax NMO3HAHMS B XMMHUHU. UWCThIE BEHIECTBA M CMECH.
CrocoObI pa3iesiecHus: CMecei

1.3 | AtoMmbl U MoJekynbl. XUMHYECKHUE 3JeMEHThl. CHMBOJBI XUMHUYECKUX
yeMeHTOB. [IpocTele M CiOXHBIE BewiecTBa. ATOMHO-MOJIEKYIISIPHOE
y4EeHHUE

1.4 | Xumunueckas Qopmyna. BajeHTHOCTH aTOMOB XMMHMYECKHUX JJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. OTtHocuTeNnbHAs aTOMHAs Macca.
OrtHocuTeNnbHAS MOJICKYJAApHasA Macca. MaccoBas J0JI1  XUMHUYCCKOI'O
QJICMCHTA B COCANHCHHNHN
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1.5

KomnuectBo BemecTsa. Moiib. MossipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YHClIa CTPYKTYPHBIX €IMHUIl BemiecTBa. Pacdetsl mo dopmynam
XUMHYECKUX COCTUHEHUN

1.6

du3nyecKkre U XUMUICCKUE SBJICHUS. XUMUYCCKas PCaKIns U ¢ TPU3HAKH.
3aKOH  COXpaHEGHHS MAacChl  BEMIECTB. XHWMHYECKHE  YpPaBHCHHS.
Knaccudpukammss XuMudeckux peaknuid (COCIUHEHHUS, Pa3IOKCHUS,
3aMelleHus, OOMeHa)

1.7

XWMUYECKUN OJKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYJIOH,
C nmpaBujgamMu paboTbl B JabopaTopud W TpHUEeMaMH OOpalIeHUs
c JabopaTopHbBIM OOOpYAOBaHUEM, H3yUYE€HHUE M OINUCAaHUE (PUINYECKUX
CBOWMCTB 00pa3llOB HEOPIaHWYECKUX BEILECTB, HAOIIOJEHUE (PUINYECKUX
(Tu1aBeHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAlus BOJAbl) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAIMBAHUE
MEIHOM TPOBOJIOKH, B3aMMOJICHCTBUE Meja C KHUCIOTOM) SIBICHHH,
HAOJIOZICHUE M ONMCAaHWE NPHU3HAKOB NMPOTEKAHHUS XUMUYECKUX PEaKIIMM
(paznoxeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxenune ruapokcuaa meau (I1) mpum HarpeBaHHWM, B3aMMOJCHCTBHE
xkenmeza ¢ pactBopom com Meau (I1), m3ydenwe crocoOoB pasjieieHus
cMmeceil (C TOMOIIbI0 MarHuTa, (PUIIbTpOBAaHUE, BHITAPUBAHNE, TUCTUILISAINS,
xpomarorpadusi), MpOBEJACHUE OYMCTKH MOBAPEHHOH COJM, HaOIOJECHUE
Y ONMCAaHWE PE3yJIbTAaTOB IPOBENCHMS ONBITA, WIUTFOCTPUPYIOLIErO 3aKOH
COXpaHEHHs Macchl, CO3aHNe MOeNIel MOJIEKYJ (IIapOCTEPKHEBbIX )

Baxueiimme npeacTaBuTenm HEOPraHMIECKUX BEILIECTB

2.1

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucmopon — 3neMeHT U nmpocToe
BenecTBO. Haxoxnenue kucinoposa B npupoje, Gu3ndeckue 1 XUMHUIEeCKUe
cBoiicTBa (peakmuu roperus). Oxcunpl. [Ipumenenne kucnopona. CriocoOb
MOJIYYCHUS KUCJIOpOJia B JIAOOpaTOpUHM U MPOMBIIIUIEHHOCTH. KpyroBopoT
Kuciopojaa B mpupojie. O30H — ajutoTporHast MOAU(PHUKAIIAS KUCTOPOIa

2.2

TermoBoit 2(HEKT XUMUYECKON peaKIuu, TEPMOXUMUUYECKHUE YpPaBHEHUS,
AK30- U SHJIOTEPMUYECKHUE peaklny. TOIIMBO: Yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MapHUKOBOTO d((exTa, pa3pyIieHrne 030HOBOTO CIIOSI

2.3

Bopopon — »smemeHT um mpoctoe BemecTtBo. Haxoxkaenwe Bomgopoaa
B IIpupojie, GU3NYecKue U XUMHUYCCKHE CBOMCTBA, MPHUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu

2.4

MonsipHblil 00beM ra3oB. PacyeTsl Mo XMMHUUECKUM YpaBHEHUSIM

2.5

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpllieHHbIE ¥ HEHACBIIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BEIIECTB

B BoZie. MaccoBas 10J1s1 BEMIECTBA B pacTBOPE. XUMHUUYECKNE CBOWCTBA BOJIBI.
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OcHoBanus. Ponbs pacTBOpOB B PUPOJE U B KU3HU yenoBeka. Kpyrosopor
BOJABl B NpPUPOJE. 3arpA3HCHHE NPUPOAHBIX BOA. OXpaHa M OYHCTKA
MIPUPOJIHBIX BOJ

2.6

Knaccudukarmms nHeoprannuecknx coeauHeHuid. Oxcuanl. Knaccudukarms
OKCHJIOB: cojicoOpasyronue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC)
u  HecomeoOpasyromme.  Homenkmatypa  okcugoB.  Dusmyeckue
U XUMUYECKHE CBOMCTBAa OKCHIOB. [lomydeHne okcumoB

2.7

OcnoBanusi. Knaccudukanuss OCHOBaHMIA: IIEIOYM W HEPACTBOPUMbBIC
ocHoBaHusA. Homenkmatypa ocHOBaHWN. PU3NYECKHME U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [lonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciotr. ®dusznueckue
1 XUMHYECKHE cBoMcTBa KUCIIOT. P aktmBHOCTH MeTamuioB H.H. bexerosa.
[TosyueHne KUCIoT

2.9

Comu. Homenknarypa comneil. @U3ndecKknue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenune conen

2.10

['eneTndeckas cBS3b MCXKOY KiIaCCaMH HCOPIraHUYCCKHUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN DKCIIEPUMEHT: KAaYECTBEHHOE ONPEICIICHHE COACp>KaHUs
KHCIIOPOJia B BO3JIyX€, MOTyUYEeHHE, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOICTB KHCJI0PO/Ia, HaOJIIOIEHIE B3aUMOJICUCTBUS BCILICCTB
C KHUCJOpPOJOM U YCJIOBHUS BO3HUKHOBEHUS W TPEKpaAIlIEHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE C 00pa3liaMu OKCHJIOB M ONMCAHUE WX CBOMWCTB,
MoJIy9eHHe, coOMpaHue, pacro3HaBaHWE M W3YYEHHE CBOWMCTB BOJOPOJA
(ropenue), B3aumojelictBue Bojgopoaa ¢ okcuaoMm meau (I1) (Bo3moxkHO
UCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), HAOMIOJIEHHE O0O0pa3lloB BEIIECTB
KoJn4ecTBOM 1 Mok, ncciieqoBaHre 0COOEHHOCTEN PACTBOPEHUS BEIIECTB
C pa3TUIHOM PacTBOPUMOCTHIO, MIPUTOTOBJICHHE pacTBOpOB
C  OIPENEJEHHOWM  MAacCOBOW  JOJE€W  PacTBOPEHHOTO  BEIIECTBA,
B3aUMOJIECHCTBUE BOJIbI C META/JIaMu (HaTpUEM M KalibllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), OIPEJEICHUE pPACTBOPOB KHUCIOT
W IejoYed C TOMOIIBI0 HMHAWMKATOPOB, HCCIEAOBaHUE OO0pa3iioB
HEOPTAaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKd WHJUKATOPOB B pacTBOpax KHUCIOT W IIEJI0YeH, H3y4YeHHUE
B3aumMoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KHUCIOTBI, KUCIOT
C MeTajulaMU, peakIuid HeUTpaliu3aluu, TOJIyuYeHHE HEPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJIHOTO MeTajila JAPYTMM M3 pacTBopa COJIH,
pellleHHe HKCIEePUMEHTAJbHBIX 3a7ad 1o TeMe «BakHeHlme Kiacchl
HEOPraHWYECKUX COSTUHEHUN
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[lepuonuueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CtpoeHrue aToMOB. XUMH4YECKasl CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[lepBbie TOMBITKH KJACCU(DUKAIIMM XUMUYECKUX dJeMeHToB. llonsarue
O TpyNmax CXOJHBIX DJIEMEHTOB (ILEIOYHBIE U MIEJIOYHO3EMETbHBIE
METaJUTbl, TaJIOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE O00pa3yroT
aM(pOTEPHBIC OKCUIBI U TUAPOKCHIBI

3.2

[lepnognueckuit 3akoH. llepronnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuogHass ¥ JUIMHHOINEPUOJHAs (OPMBI
Ilepuoanueckot cucremsl Xxumuyeckux dsieMmeHTtoB .M. Menneneesa.
Ilepuoas! u rpynmnsl. PU3HUECKUN CMBICII IIOPSAAKOBOIO HOMEpa, HOMEPOB
MIEPUOJIA U TPYIIIBI DJIEMEHTA

3.3

Crtpoenune atomoB. CocTaB aTOMHBIX sjiep. M3otomnbl. DnektpoHbl. CTpoeHue
ANICKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHUYECKHX HJICMEHTOB
[lepuonnueckort  cucrtemsl .M.  MenaeneeBa.  XapakTepuCTHKA
XAMHUYECKOTO 3JIEMEHTA MO €ro mnoJjioxkeHuto B llepuomndeckoit cucreme
J.1. MenaeneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIIAM M MEPHOJAM.
3nauenue Ilepumonmueckoro 3akoHa u  Ilepuoguyueckoil  CUCTEMBI
XUMHYECKUX JJIEMEHTOB JIUIS Pa3BUTUS HAYKHU U npakTuku. /.. Mennenees
— YYEHBIU U TPaXJaHUH

3.5

Xumnueckasi cBs3b. KoBajneHTHas (MoJsipHass W HEMOJIApHAsA) CBS3b.
DIEeKTPOOTPULATETbHOCTh XUMUYECKHUX 3J1€MEHTOB. lOHHas CBs3b

3.6

CreneHb OKHUCJICHUA. OKHCIUTETEHO-BOCCTAHOBUTEIIBHEIC PCaKINU.
Hpoueccm OKHCJICHHS M BOCCTAaHOBJICHUS. OKHUCIMTENIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCHEPUMEHT: H3yuyeHHe O00pa3loB BEIIECTB METaIOB
1 HEMETAJUIOB, B3aUMOJECUCTBUE TMAPOKCHIA LIMHKA C PACTBOPAMU KHUCIIOT
W IIeJI0YeM, IMPOBEACHUE OIbITOB, WUIIOCTPUPYIOIIMX  IIPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHue,  peakuuu
Pa3IOKEHUs, COCAMHEHUS)
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9 KJIACC
IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATH OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus
pe3yJibTaTta
1 [To Teme: «BeniecTBo n XuMHU4YecKasi peakius»

1.1 pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKUX MOHSITUH: pacTBOp,
AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, SJIEKTPOIUTUYECKAsT AUCCOIUALINS,
peakIuu MOHHOTO OOMEHAa, KaTajlu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMbIe u HeoOpaTUMBbIe peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMU, OKHCIHUTENIb, BOCCTAHOBUTEIND,
OKHCJIICHME€ U BOCCTAHOBJICHHE, aJUIOTPOIHUsi, aM(OTEepHOCTD,
XUMHUYECKass CBs3b  (KOBAJIEGHTHAs, WOHHAsA, MeTaJIM4ecKas),
KPUCTAJUIMYECKAs PEIIETKA, CIJIABbl, CKOPOCTh XUMHUYECKOW pEaKIIUU

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITUN
Y IPUMEHSTH 3TH MOHATHS ITPU ONKUCAHUU BEIIECTB U UX MTPEBPAILCHUI

1.3 COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKOW JHUCCOLMALMU KHUCIIOT,
LIEJIOYE U COJICH, TOJIHBIE U COKPAIICHHBIE YPaBHEHHUS pPEaKIUU
MOHHOTO OOMEHa

1.4 PacKpbIBaTh CYLIHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OalaHca dTUX PEeaAKIUN

1.5 MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKiuu

2 [To temam: «Hemeramnsl m ux coeguHeHus» U «MeTtauibl U HX
COEIMHEHUSD)

2.1 XapaKTepU30BaTh (OMUCHIBATH) 00IINE U CICIIUPUICCKUE XUMUIECKHIE
CBOMCTBAa MPOCTHIX U CIOXHBIX BEILIECTB, MOATBEPKJAs ONMUCAHUE
MpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIAMN

2.2 COCTaBJISITh YPAaBHEHHS PEAKIMI, MOATBEPKAAIOIIUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHU,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B Pa3INYHBIX
YCIOBUSX

2.4 CIENOBaTh  IPAaBWIAM  IIOJIb30BAHUA  XUMHYECKOW  IOCYAOU
U J1abopaTOPHBIM O0OPYJAOBAHHMEM, a TAKXKE MpaBUIaM OOpaIICHUS
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C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJHCHHIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO MOJYyYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEIIECTB (aMMHaKa U yTICKUCIOTO rasa)

2.5

IPOBOJUTh PEAKIMH, TMOATBEPKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOPH/I-,
Opomun-, womua-, KapOoHaT-, d¢ocdar-, CHUIMKaT-, Ccyabdar-,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHS, WOHBI M3y4EHHBIX METAJLIOB,
IPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEICCTB

[To Teme: «XuMUS U OKpykKarolas cpea»

3.1

PacCKpbIBATh CMBICI OCHOBHBIX XUMU4ecKkuXx nousaTuu: [1/1K Bemecrna;
KOPPO3Us METAJLIOB

3.2

MPUMEHSATH OCHOBHBIC OIEPAMM MBICIUTEIBLHON JEATEIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3AIMIO,
BBISIBJICHHE IIPUYNHHO-CIICJICTBEHHBIX CBSI3EH — JIJI U3YYCHUSI CBOMCTB
BCILIECTB M XMMHYECKHX PEaKIMi; €CTECTBEHHO-HAyYHBIC METOJIbI
MMO3HAHMS — HAOJII0JICHUE, U3MEPECHHE, MOJICIIMPOBAHUE, IKCIICPUMEHT
(peabHBINA U MBICJICHHBIN )

IIpoBepsieMbie 3JIEeMEHTbI COACPKAHUSA

Kon

[IpoBepsieMblii IEMEHT COAEPHKAHUS

1

BemectBo u xumunueckas peakuus. [losropenue

1.1

[lepnognuecknil 3akoH. lleprnonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOWMCTB XMMHYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalvs, KAIbIUA
U HX COCAUHECHHM B COOTBETCTBHHM C TIOJIOXKEHHEM DJIEMEHTOB
B [lepronyeckoit cucTeme u CTpPOEHUEM UX aTOMOB

1.2

CtpoeHne BemEecTBa: BUABI XMMHYECKOW CBSI3U. THIIBI KPUCTALIMYECKUX
pEIIEeTOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKOU
pelIeTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukarmmss u HOMEHKJIATypa
HEOPTaHUYECKUX BEUIECTB (MEXKIyHApOIHAsl U TpPUBHAJIbHAS). XUMUYECKUE
CBOWCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIUYHBIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB

1.3

Knaccudukammss XUMHUYECKMX PEAKIMi 10 pa3IudYHbIM  MpU3HAKAM
(MO YMCIIy M COCTaBy y4YacTBYIOIIHMX B PEAKIMU BELIECTB, IO TEIIOBOMY
3pdexTy, 10 U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB,
no 0OpaTUMOCTH, MO YYaCTHUIO KaTalu3aropa). DK30- U IHAOTEPMUUYECKUE
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peakiuu, TepMOXUMUYECKUE ypaBHEHUS. [[OHATHE O CKOPOCTH XUMHUIECKOM
peaKIUH

1.4

ITonsarue 06 06paTI/IMI>IX )41 H€06paTI/IMI)IX XUMHWYCCKHUX PCAKIHAX. [lonstue
O TOMOI'CHHBIX MW TCTCPOICHHBIX PCAKIUAX. [IonsTne 0 XUMHUYECKOM
pPaBHOBCCHMH. (DaKTOpBI, BJIIMAOIIUE Ha CKOPOCTb XUMHYECKOMN pCaKkunmn
H ITOJIOKCHNEC XUMHUYCCKOI'O paABHOBECHUS

1.5

OKHUCIAUTENBEHO-BOCCTAHOBUTENBHBIE — PEAaKLMM, JJIEKTPOHHBIA  OaslaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHONW peakunu. (CocTaBieHUEe ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HKCIOJB30BAHUEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopus AIEKTPOJIUTUIECKOU JIMCCOITHAIINH. DJIEKTPOJIUTHI
Y HEAJIEKTPOJUTHI. KaTHOHBI, aHMOHBI. MEeXaHU3M JHCCOIMAlMM BEIIECTB C
Pa3IMYHBIMM BUJIAMH XUMUUYECKOM CBs3U. CTeneHb aucconuanuu. CuibHbIe
U cla0ble JICKTPOJUTHI. Peakimu moHHOTO oOMeHa. Y CloBUS MpOTEKaHUs
peakiuii MIOHHOTO OOMEHa, TMOJIHBIE M COKpAaIEHHbIE MOHHBIE YPaBHEHMS
peakuuii. CBOMCTBA KHUCJIOT, OCHOBAaHUM W COJIEM B CBETE MPEICTABICHUHN
00 SJEKTPOUTUYECKON auccoruanuy. KauecTBeHHbIE pEeaklud Ha WOHBI.
[TonsiTHE O THAPOIU3E COJIEH

1.7

XUMHYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOACIISIMH KPHCTATUTHYECKHIX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METANIOB U HEMETaJUIoB (rpadura
W ajaMmasa), CJIOXKHBIX BEIIECTB (XJOpHUJIa HATpHUs), HCCIECI0BaHUE
3aBUCHUMOCTH CKOPOCTH XMUMHYECKOW PEaKIMH OT BO3ICHCTBHUS Pa3IUIHBIX
GakTopoB; HCCIIEIOBAaHUE DJICKTPOIPOBOJHOCTH PAaCTBOPOB  BEIIECTB,
mporiecca JUCCOLUMAIMU  KUCJIOT, IeJoue W  coiel  (BO3MOXHO
HCITIOJIb30BAHUE BUJIEOMATEPUAIIOB); IIPOBE/ICHHE OTIBITOB,
WUTIOCTPUPYIOIMUX TPU3HAKA TMPOTEKAHUS pEeaKIMi HOHHOTO OOMeHa
(oOpa3zoBaHHME oOcajKa, BBIJICIICHHE Tra3a, OOpa30BaHHE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPHI OKUCITUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue,  peakIMM  pa3joKEHUs, COCIUHEHHUS),  pPACIO3HABaHHUE
HEOPTaHWYCCKUX BEIICCTB C MOMOIIBIO KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4

HemeTanis u ux COCIMHCHUA

2.1

OOmast xapakTepucThuka TajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKHE CBOMCTBA
IIPOCTBIX BELIECTB — rajJOreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMoeiCTBHE C METAJIJIAMU, HEMETAJUIAMU, 111eJI09aMHu ). XJIOPOBOIOPO/I.
ConsiHasg KuCIOTa, XUMHYECKHME CBOWCTBA, IIOJYyYEHHE, IPUMEHEHHUE.
JlelicTBHE XJ0Opa M XJIOPOBOAOPOJA HA OPraHM3M YeJIOBEKa. Baxuewine
XJIOPUABI U KX HAX0XKJICHHUE B IPUPOJE
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2.2

OOmas xapakrepuctuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (HU3HUECKHE
CBOWMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIHBIE
Monu(UKAIMM  KUCIOPOAA M Cepbl. XUMHUYECKHE CBOICTBA CEpBHL.
CepoBomopoa, crpoeHue, (pu3NYecKue U XUMHUYECKHe cBOMCTBA. OKCHIbI
Ceppl Kak TMPEACTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
dusznyeckue U XMMHUECKHE CBOWMCTBA (0OOIIME KakK MpEeACTaBHTENS Kiacca
KUCIOT U crneunpuueckre). XUMUUECKHE PpEaKlnu, JEKallue B OCHOBE
IPOMBILIUIEHHOTO0 CHOC00a TMOJY4YeHUs CEepHOW KHUCIOThl. I[IpumeHeHHe.
Comu cepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha Cyiab(paT-uoH.
Haxosxienue cepbl U €€ COeqUHEHUI B IpUpojie. XUMHUECKOE 3arps3HEHNe
OKpY>Karollel cpelibl COETMHEHUSMU CEephl (KUCIOTHBIE JOXK/IU, 3arpsi3HEHUE
BO3/lyXa U BOJAOEMOB), CHOCOOBI €r0 MPEAOTBPAILEHUS

2.3

OOmas xapaktepucThka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, paclpOCTPAHEHHE
B mpupone, (Gu3NUecKMe U XHMHUYecKHe cBoiicTBa. Kpyrosopor azora
B MpupoJe. AMMHAK, €ro PU3NYECKHE U XUMUYECKUE CBOMCTBA, OJIyYECHHUE
u npuMmeHenue. Conn aMMOHMS, UX (PU3HYECKHE U XMMHUYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHHMSL. A30THasl KUCIIOTa,
ee TnoyiydyeHue, (QPuU3MUECKUe U XUMHUYECKHE CBOMCTBa (00IIMe Kak
OpeICTaBUTENs Kjlacca KHUCIOT M crnenuduueckue). Mcmonb3oBaHue
HUTPAaTOB U COJed aMMOHHS B KauyeCTBE MHHEpAIbHBIX YyIOOPEHHI.
XHUMUYECKOE 3arps3HEHUE OKPYKAIOMIEHM Cpelbl COCIMHEHUSMM a30Ta
(KUCIIOTHBIE JT0KU, 3aTPSI3BHEHUE BO3/1yXa, TOUBBI U BOJIOEMOB)

2.4

®ochop, amnorponuble  Moauduxauuu  dochopa,  puzMUEcKUe
u xumudeckue cBoiictBa. Oxcua docdopa (V) u dochopras kuciora,
bu3nUecKkue W XHUMHYECKHE CBOKMCTBa, TMoOjydeHue. Vcmosb3oBaHME
dbocdaToB B KaueCTBE MUHEPATHHBIX yI00pEeHUN

2.5

O6mas xapakrepucTtuka smeMeHToB |VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIC CTETMCHW OKHUCICHHS. YTIEpOJ, aIOTPOITHBIC
MOAM(UKAIIMK, PACTIPOCTPAHEHUE B MPHUPOJE, PU3HUCCKUE W XUMHUUYECKUC
cBoiictBa. Ancopoums. KpyroBopor yriepoma B mpuponae. OKcuabl
yriaepoaa, ux (U3NYeCKue M XUMHUYECKHE CBOMCTBA, ICWCTBHEC HA YKUBBHIC
OpPraHW3Mbl, TOJIYYECHHE ¥ TNPUMEHEHHE. OKOJIOTHUYECKHE TMPOOJIEMEI,
CBsi3aHHBIC ¢ oKcuaoM yriepona (IV); runoresa rio0aTbHOTO MOTEIICHHS
KJIMMaTa; MapHUKOBBIK B @dexT. YronbHas KUCIOTa M €€ COJIM, HUX
bu3nYecKue W XUMUYECKHE CBOWMCTBA, TIOJYYCHHE U TPUMCHCHHE.
KauecTBenHas peakiusi Ha KapOoHaT-HOHBI. Mcnonb3oBaHue kapOOHATOB
B OBITY, MEJTUIIUHE, TPOMBIITUICHHOCTH U CEJIbCKOM XO3SCTBE
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2.6

[TepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHUAX
yraepoga (MeTaH, 3TaH, dTWIEH, alleTWIEH, 3TaHOJI, INIMLEPUH, YKCYCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. Ilonarue o Ononoruyecku
BAKHBIX BELIECTBAX: JKHUpaX, OelKax, YIJIeBOJAaX — W MX POJIM B KU3HU
yesnoBeKka. MaTrepuallbHOE €JUHCTBO OPraHMYECKMX U HEOPraHUYECKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue # XUMHYECKHE CBOWCTBA, MOIYYCHHE
u npumeHenue. CoequHeHust KpeMHus B npupoje. O0mme npeacTaBiIeHUs
00 oxcume kpemuus (IV) wm xpemuueBoil kucnore. CHIHMKATHI, HUX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, NPOMBILUIEHHOCTU. Bakneime
CTPOUTENbHBIE  MaTepuaibl: KepamMHKa, CTEKJIO0, LEMEHT, OeTOoH,
xene300eTod. [IpobreMbl 0€30MacHOrO HMCMONb30BaHUSA CTPOUTEIBHBIX
MaTepHaJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3YUEHHE 00pa30B HEOPTaHUYECKUX BEILIECTB,
CBOMCTB COJIIHOM KHCIIOTHI; IPOBEICHHE KAuEeCTBEHHBIX pPEaKUUi
Ha XJIOPUJ-UOHBI U HAONIOJCHHE MPHU3HAKOB UX IMPOTEKAHUS; OIBITHI,
oTpaxaroie ¢GU3NUECKUE U XUMUYECKHME CBOMCTBA TaJIOT€HOB M UX
COEMHEHMH (BO3MOXHO UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); 03HAKOMJICHHE
c oOpasiamu XJOopuJI0B (raJOreHHUIOB); O3HAKOMJIEHUE ¢ 00pasliaMu Cephl
U €€ COCAMHEHHUAMU (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEPHUAJIOB);
HaOMIOZIcHWEe  mporlecca  OOyrJiIMBaHUA — caxapa TMOA  JeHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI; M3YyUYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHOM CEpHOMl KHUCIOTHI, MPOBEACHHE KAaueCTBEHHOW peakuuu
Ha Ccynb(paT-uOH U HAOIIOAEHUE MPHU3HAKA €€ MPOTEKAHUs; 03HAKOMJICHUE
¢ (hu3nueckuMu CBOMCTBaMHM a30Ta, pochopa U UX COSTUHEHUI (BO3ZMOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), 0Opa3laMu a30THbIX U (HOChHOPHBIX
yA0OpeHuit; moydyeHue, cooupaHnue, pacro3HaBaHUe U W3y4YeHHUE CBOMCTB
aMMUaKa; poBeJICHUE KaYEeCTBEHHBIX peaKIMii Ha MIOH aMMOHHUS U Pocdat-
MOH U U3y4YeHHWE TIPU3HAKOB MX TMPOTEKAHMS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOM  a30THOM  KHCJIOTBI ¢  MeJblo  (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPHUANIOB); U3YUEHUE MOJENEH KPUCTANINYECKUX
pemieTok anmasza, rpadura, QyiepeHa; O3HAKOMJIEHHE C MPOLECCOM
anacopOLMM  PAcCTBOPEHHBIX  BEIIECTB  AKTMBUPOBAHHBIM  YIJIEM
U yCTPOMCTBOM MPOTHMBOras3a; IMOJy4YeHHe, COOMpaHHe, pacro3HaBaHUE
Y U3y4YEHUE CBOMCTB YIJIEKUCIIOr0 ra3a; NpOBECHUE KaUeCTBEHHBIX PEaKUi
Ha KapOOHAT- W CWIMKAT-WOHBI M W3Y4YEHUE TPU3HAKOB WX MPOTCKAHWS;
O3HAKOMIJICHHE C MPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ady 1Mo TeMe «BaxkHelinue HeMeTamibl U UX
COEJIMHEHUSD)

Mertamibl U ux COCIUHCHUA
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3.1

OO6m1ast XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nojoxeHuss B Ilepuoandeckoll cUCTEME XHMHUYECKHX DJIEMEHTOB
AN. MenneneeBa u  crpoeHusi artomoB. (CTpoeHuMe  METAJUIOB.
Merannuueckass CBA3b M METAUIMYECKAs KPUCTAJUIMYECKAsl peIIeTKa.
DIIEKTPOXUMHUYECKUN Pl HANPSHKEHUN METAJIJIOB

3.2

duznyeckue M XHUMHYECKHE CBoMcTBa MeTauioB. OOIIHE CIIOCOOBI
MOJIy9eHUS] METAIUIOB. [ToHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI
3alUTHl UX OT Koppo3uu. CrutaBel (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
U UX PUMEHECHHE B OBITY U TIPOMBIIIIIEHHOCTH

3.3

[[lenoynbie MeTalIbl: MojoxeHue B [lepuogndeckoit cucteMe XMMUYECKUX
sanementoB .M. MenzaeneeBa; CTpO€HHME HX AaTOMOB; HaXOXKJICHHUE
B mnpupoje. dusnyueckue M XUMUYECKUE CBOMCTBA (Ha MpUMEpPE HATPUS
u Kanust). OKCUZIbl U TUAPOKCUABI HATPpUs U Kayusl. [[puMeHeHne meaouHbIx
METAJUIOB M UX COCIUHEHUU

3.4

[IlenoyHo3eMeNnbHBIE  METAUIbBl  MarHdi W KaJblUM:  MOJOXKCHHUE
B Ilepuomnueckoin cucreme xumuyeckux 3neMeHToB .M. Menneneena;
CTPOCHHE UX aTOMOB; HAXOXJICHUE B Npupoiec. Pu3nyecknue 1 XMuMUYECKUE
CBOMCTBA MarHus M Kajiblidsl. Baxueimume coeauHEeHUs] Kaiablius (OKCH],
THAPOKCHU]I, COJn). JKECTKOCTh BOJIbI U CTIOCOOBI €€ YCTpaHEHUs

3.5

AmoMuHHIA: TIoNokeHue B llepuonnueckoil cucTeMe  XMMHUYECKUX
sanemenToB .M. MeHneneeBa; cTpoeHHE aToMa; HaXOXXIACHHUE B MPHUPOJE.
duznyeckre U XMMHUYECKHUE CBOWCTBA aIOMUHUS. AMQOTEpHBIE CBOMCTBA
OKCHJA ¥ TUAPOKCUAA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ileproauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.N. Menzeneesa; CTpoeHUE aTOMa; HaxOXJaeHue B npupone. dusnyeckue
U XMMHYECKHE CBOMCTBA jkene3a. OKCHIbI, THAPOKCHIBI U coiu sxeresa (1)
u xene3a (111), ux cocraB, CBOWCTBA U MMOJTyYCHHE

3.7

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METalIOB
U CIUIaBOB, UX (PU3NYECKUMH CBOWCTBAMU; U3YUEHHUE PE3YyTbTATOB KOPPO3UHU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICICTBUS OKCHJA KaJIbIUI M HATpusi C BOJOH (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB JKECTKOU BO/IBI;
mpoliecca TOpeHUs >Kele3a B KHUCIOopoAe (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpUAJIOB); TMPU3HAKOB TMPOTEKAHUs KAYECTBEHHBIX peaKIuil
Ha MOHBI (MarHus, Kalblus, alloMuHus, nuHka, sxenesa (1) u xenesa (I11),
menu (I1); HaOnromeHWe W OmKMCaHWE MPOIECCOB OKPALIMBAHUS TUIAMEHH
MOHAMHU  HATpus, Kalusig M Kalubluusg (BO3MOXKHO HCIIOJIb30BaHUE
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BUJICOMATEPUAJIOB); HCClIeNI0BaHNe aM(OTEPHBIX CBOWCTB THIPOKCHUIA
ATIOMUHHAST W TUAPOKCUAA IIMHKA; PEIICHHE JKCICPUMEHTAIBHBIX 3a/ad
1o TeMe «BakHeHIne MeTaulbl U UX COSAMHCHUS

XuUMHs ¥ OKpY>Karomias cpeia

4.1

HoBble MaTepuansl 1 TeXHOJIOTHH. BelecTBa u Matepraibl B IOBCEAHEBHOMN
JKU3HU Y€JIOBEKA. XMMHUS U 3/I0pOBbE. be3omacHoe UCob30BaHNE BEILIECTB
U XUMHYECKUX peakiuil B ObITy. [IepBas moMoIs npu XUMMHUYECKUX 0KOTax
Y OTPABJICHUSX

4.2

OCHOBBI ~ KOJIOTMYECKOM  TIpaMOTHOCTH. XHUMHYECKOE  3arpsi3HEHUE
okpyxatomieit cpenapl IIJIK. Poib XuMuM B pEIIEHUMH SKOJIOTHYECKHUX
npobsieM. [TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB (YIOJlb, MPUPOIHBIN a3,
He(Th), IPOIYKTHI X MEPEePadOTKU, UX POJIb B OBITY M IIPOMBIIIJICHHOCTH

4.3

XWMHUYECKUN HKCIIEPUMEHT: HM3y4YEHHE O0Opa3loB MaTepHalIoOB (CTEKJIO,
CIUIaBBI METAJIOB, MTOJTMMEPHBIE MaTepUaIbl)
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NEPEYEHD (KOJUP®UKATOP) IPOBEPAEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOTPAMMBbI OCHOBHOT'O OBHIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKAHUA 10 XUMHUUN

J11st mpoBeZIeHUs] OCHOBHOT'O TOCYAapCTBEHHOT0 9K3aMeHa 1o xumuu (aanee — OI'D
10 XHUMHH) HCIOJB3YyeTCs TMepeueHb (KoaudukKaTtop) IpoBEepseMbIX TpeOOBaHUIMA
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUA U HIEMEHTOB COACPKAHUSI.

IIposepsiembie Ha OI'D mo XuMHuHU TPeOOBAHMS K pPe3yJIbTATaM OCBOCHHMS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHus

Kon
TIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K IPEAMETHBIM pe3yjibTaTaM 0a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOT0 00111eT0 0OpazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HAaBAaE€MOCTH SIBJICHUM MPUPOJbI, MOHUMAHUE OOBEKTHUBHOM
3HAYMMOCTH OCHOB XMMHMYECKOW HAyKW KaK 00JIACTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIeW KyJbTypbl U MPaKTHUYECKOU
NeSITEIbHOCTH YeJIOBEKa B YCJIOBHUAX COBPEMEHHOIO OOIIECTBa;
MTOHMMAHHUE MECTAa XUMHH CPEIIN IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYUYHBIX MCTOJaxX IIO3HAHHUSA, B TOM UYHUCIIC JSKCIICPHUMCHTAJIbHBIX
N TCOPCTUYCCKUX MCTOJaX MCCICAOBAHMA BCHICCTB W HN3YUCHUA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUC HUCIIOJIB30BAaTh MOJCIN
pIRIb: | OOBSICHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccCHOHATBHON ACATESILHOCTH, CBSA3aHHBIX C XUMHCH
U COBPEMCHHBIMH TEXHOJIOTMSIMHM, OCHOBAHHBIMHM Ha JOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO IO3BOJUT OOYYaIOUUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoel OyayIieit npodeccuoHaabHOl AeSITEIBHOCTH
U ClIeaTh OCO3HAHHBIA BBHIOOP XHMHUHU KakK MPOGHUIBHOIO MpeameTa
IIPY TIEPEXO0JIe Ha YPOBEHB CPEIHETO 0OIIEeTro 00pa3oBaHuUs

Brnanenne cucreMod XMMWUYECKMX 3HAHUN M YMEHUE NPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHUI, KOTOpask BKIKOYAET:

2.1

BaKHEHIIINE XUMHUYCCKHE IIOHATHS. XMMHUUYECKMH DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OIHOPOHAS
U HEOTHOPOJHAsI CMECh, OTHOCUTEIbHBIE aTOMHAas W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAsi Macca, MOJISIPHBIN
00bEM, OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb (CPEIHSsI), XMMHUYECKas
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peakuusi, peaklUyd COEIWHEHUS, PEaKUHUU pa3loKEeHHs, peaklUuu
3aMeIIeHUsI, peaknuu oOMeHa, TerIoBod 3(P(HEKT peakiuu, 3K30-
Y SHIOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAs J0JII XUMHYECKOTO
AJIEMEHTA B COEAUHEHUH, MACCOBAsl 10JIA U IPOLIEHTHAsA KOHLIEHTPALUs
BEILIECTBA B pPAacCTBOpE, AApPO aToMa, JJIEKTPOHHBIM CIIOM aToMa,
aTOMHasi opOoUTaib, pailyc aToMa, BAJICHTHOCTb, CTETIEHb OKUCIICHHUS,
XUMHYECKast CBSI3b, AJIEKTPOOTPULIATEIIBHOCTbD, HOJIIpHAS
U HENOoJsIpHAs KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, METAJNIMYECKas
CBSI3b, KPUCTAJUIMYECKAs PELIETKA (aTOMHAas!, NIOHHAs!, METaJlInYecKas,
MOJIEKYJIIpHAasi), NOH, KaTHOH, aHWOH, AJIEKTPOJIUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT AMCCOLMAIMs, pPEeakUMd MOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCIIUTEIh
U BOCCTAHOBHUTEJb, OKHCIEHHE W BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XUMHUYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTUMBIE pEaKIUH,
CKOPOCTb XUMHYECKOM peakumu, karammsartop, IIJK, koppo3sus
METaJJIOB, CIIABbI

2.2

OCHOBOTIOJIAraloIINe 3aKOHbl XHMHHU: 3aKOH COXPAHEHHS MaccChl,
nepuoanuecknii 3akoH J[.MI. MennaeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTAaAPO

2.3

TEOPUU  XHUMHHU: aTOMHO-MOJIEKYJISIpHAsE ~ TEOpHUs,  TEOpUs
AIEKTPOJIMTUIECKON TUCCOLUALINT

Brnaaenve ocHOBaMM XMMHYECKOW TPAMOTHOCTH, BKJTFOUAIOIIICH:

3.1

YMEHHE MPaBUIILHO KUCIIOJIH30BATh H3yUEHHBIEC BEIIECTBA U MATEPUAIIBI
(B TOM umclie MUHEpaIbHbIE YyIOOpEHHS, METaIbl W CIUIABHI,
MPOJIYKTHl TEPEPaOOTKH MPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yrnis, mpupoaHOTO Tas3a, HepTH) B OBITY, CEIBCKOM XO3SHCTBE,
Ha MPOU3BOJICTBE M MOHUMAHWE 3HAYCHUS KUPOB, OCIIKOB, YTJIEBOJOB
JUTSI OpTaHU3Ma YeJIOBEKa; YMEHHE TPOTHO3UPOBAThH BIIUSIHUE BEIIIECTB
U XUMHUYECKUX TPOIIECCOB HAa OPraHWU3M YEJIOBEKAa U OKPYKAIOIIYIO

IPUPOJHYIO CpEy

3.2

YMEHUE WHTErPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMH APYTHX
y4eOHBIX MPEAMETOB

3.3

HaJIM4YKUE OMbITa PabOThI C Pa3TUYHBIMU MCTOYHHKAMU WH(POpMAIIUU
N0 XMMHM (Hay4yHas M HAy4dHO-TIONYJISIpHAs JIMTepaTypa, CIOBApH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATb HH(bOpMaHHIO O BCIICCTBAX, HX
MNpCBpaAlICHUAX u MMPaKTHUICCKOM IMPUMCHCHUU " YMCHHUC
HCIT0JIB30BAaTh €C JJIAI PCUHICHUS y‘Ie6HO-H03HaBaTeJ'H>HBIX 3aJga4
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Bnanenue ocHoBaMM TOHSTHUHHOrO ammapaTta U CHUMBOJIMYECKOTO
S3bIKa XUMHUU JJI1 COCTaBJICHUSI (POPMYIJI HEOPraHUYECKUX BEIIECTB,
ypaBHEHUN  XUMHUYECKUX  pEaKIMil; OCHOBaMHU  XUMHUYECKOU
HoMmeHkIaTypsl (IUPAC u TpuBHaIbHON)

YMeHne oOBICHATh CBS3b MOJIOKEHMs 3lieMeHTa B llepuoanueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUSI AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsija  sAnapa, oO0IIee 4Yucio
AJIEKTPOHOB), PpACHpPEACICHUEM D3JIEKTPOHOB IO HHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KAIHS U KAJIbITUS

[IpencraBneHre o NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
DJIIEMEHTOB (pallyC aToMa, SJIEKTPOOTPUIATEIBHOCTh), MPOCTHIX
Y CJIOKHBIX BEHIECTB OT MOJIOXKEHUS 3JIEMEHTOB B llepmommueckoit
cucteMe (B MaJIbIX IEpUOAaxX U IIaBHBIX MOATPYMIAaX) U JIEKTPOHHOTO
CTPOECHUS aTOMa

YMeHue KinaccupuIrpoBaTh:

7.1

XUMHNYCCKUC DJICMCHTEI

7.2

HCOPraHNM4YCCKUEC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINA

YMeHue onpenessTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHCJICHUSA XHMMHYCCKHX JJICMCHTOB, 3apsan
HOHa

8.2

BUJI XHMHUYECKOW CBA3M W THUI KPUCTAJUIMYECKOM CTPYKTYpBI
B COCIMHEHHUSIX

8.3

XapakTep Cpeabl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHMUI)

8.4

OKHCJIIMTEIIb U BOCCTaAHOBUTCIIb

YMeHne xapakTepu3oBaTh GU3NUECKIE U XUMUUECKHE CBOWCTBA:

9.1

MPOCTBIX BEIIECTB (KHUCJIOPOJ, O30H, BOJAOpOJ, rpaduT, anMas,
KpeMHuH, azor, ¢ocdop, cepa, XJOp, HATPUM, Kaaud, MarHui,
KaJIbIIUM, aTFOMUHUMN, JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpOB (BOA,
aMMHAK, XJIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHIbI U THAPOKCHJIbI
metauioB | — A rpynn, amomunus, memau (I1), munHKa, xenesa
(Ia 1), oxcuasr yraepona (11 u 1V), kpemuus (1V), azora u pocdopa
(1 u V), cepor (IV u VI), cepaucras, cepHasi, a30TUCTasi, a30THas,

dbocdopHasi, yrojibHas, KpEMHHUEBAsi KMCJIOTA U UX COJIN)
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9.3 NpPOTHO3UPOBaTh M XapakTEepU3oBaTh  CBOMCTBAa  BEIIECTB
B 3aBHCHUMOCTH OT WX COCTaBa W CTPOCHUS, MPUMCHCHHE BEIECTB
B 3aBUCUMOCTH OT UX CBOKWCTB, BO3MOXXHOCTb TPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUIX
10 YMeHHe COCTaBIsATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHHS PEaKlUid,
B TOM YHCJIE:
10.1 peakIuii FOHHOTO OOMeHa
10.2 OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIUX ~XUMHYECKHE CBOMCTBA H3YUYEHHBIX KIIACCOB
(TpyIin) HEOPraHUYECKUX BEUIECTB
10.4 MOJITBEPKAAIOIINX TCHETUUYECKYIO B3aUMOCBSI3b MEX 1Y HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIbHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTA B COSIMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00heM Ia30B
11.4 M0 YpPAaBHEHUSAM XUMHUYECKUX PpEAKUUMHA MU HaAXOJUTh KOJIHYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB WU MPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHne OCHOB):
12.1 OCHOBHBIMM  METOJJaMH  HAy4yHOro TMoO3HaHus (HaOI0eHHe,
U3MEpEeHne, dKCIIEPUMEHT, MOJICIIUPOBAHUE) TIPU U3YYCHUU BEIIECTB
U XUMUYECKUX SIBJICHUH; yMeHHEe ChOpMyIHpOBaTh MpodiIeMy
U TIPEIIJIOKUTD ITyTH €€ PEIICHUS
12.2 Oe30macHOi pabOThl C XUMHUYECKUMHU BEIIECTBAMH, XWMHUUYECKOMN
MOCyZI0N 1 1ab0paTOPHBIM 000PYAOBAHHEM
12.3 MpaBUJIaMH 0€30TTaCHOTO O0pAIEHHUs C BEIIECTBAMH, UCIIOIH3YyEMbIMH
B IMOBCETHEBHOM KU3HU, MPABUIIAMU TTOBEJICHUS B IIENIIX COCPEKEHUS
310pPOBbSl U OKPYXKAKOILIEH NPUPOAHOM CpPEAbI; MOHWUMAaHUE Bpeaa
(oTIacHOCTH) BO3JCUCTBUS Ha JKMBBIC OPTraHU3MBI OIPEICICHHBIX
BEIIECTB, CITIOCOOOB YMEHBINICHUSI U MPEAOTBPAIEHUS HX BPETHOTO
BO3JIEUCTBUS
13 Hannune mpakThyecknx HABBIKOB IUIAHUPOBAHUS M OCYIIECTBIICHHUS

CICAYIOMUX XUMHNYCCKHUX SKCIICPUMCHTOB!
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13.1

U3YYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHUE
C  (¢u3NYeCKMMH U  XMMHYECKUMHU  SIBJICHUSIMU;  OIBITHI,
WUTIOCTPUPYIOLIUE MPU3HAKU NIPOTEKAHNUS XUMUUECKUX PEaKLIUN

13.2

U3y4deHue crioco0O0B pa3nesieHus cMeceit

13.3

MOJTyYE€HHUE KUCIIOPOJa U U3yUYEHHUE €r0 CBOMCTB; MOJIy4YeHHE BOJOPOAa
M U3YUYCHHE €r0 CBOMCTB; IMOJYYEHHUE YTICKUCIOTO Ta3a U U3YYCHUE
€ro CBOMCTB; ITOJIyYCHUE aMMHUAKa U U3YUEHUE €T0 CBOMCTB

13.4

MPUTOTOBJICHWE PAcCTBOPOB C OMNPEACICHHOM MaccoOBOM JOJel
PacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHUE UHIUKATOPOB (;lakmyca, METHUJIOpaHkKa
u ¢denondranenna) A onpeaereHus XapakTepa Cpelibl B pacTBOpax
KHCJIOT U LIEJI0Yen

13.6

HCCIIEIOBAHUE M OIMCAHUE CBOMCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YYECHUE B3AUMOACHUCTBUS KUCIIOT C METAJIJIaMU,
OKCHJAMHU  METAJUIOB, pPAacTBOPUMBIMM U  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHME OJHOTO MeTaula JpyruM U3  PacTBopa  COJIM;
ucclieoBaHue aM(POTEPHBIX CBOMCTB THUJPOKCHUIIOB ATFOMHHUS
Y [IUHKA

13.7

pellIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIUMHCHUI; «DNEKTPOIUTHYECKAS
auccouuanusay; «BaxkHelllime HEMETalUIbl U HMX COCAMHCHUS;
«Baknenmume MeTaIbl 1 UX COCIUHECHUS

13.8

XUMHYECKHE  DKCIICPUMECHTHI, WUTIOCTPUPYIOIUE  MPU3HAKH
MPOTEKAaHUS PEaKIMii HWOHHOTO OOMEHAa; KadyeCTBEHHBIC PEAKIIUH
Ha MPUCYTCTBYIOIINE B BOJIHBIX PacTBOpPaX MOHBI: XJIOPHUJI-, OPOMHUI-,
wonuna-, cynedar-, docdar-, KapOOHAT-, CHJIMKAT-AaHHOHHI,
TUAPOKCH]I-MOHBI, KATHOHBI aMMOHMS, MarHusl, KaJbIUs, aTFOMUAHUS,
xenesa (2+) u xkenesa (3+), menu (2+), uHKa

14

YwMenue:

14.1

NPEICTaBISITh PE3yJbTaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB W TaONUI[ M BBISIBIATH 3MIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

yYCTaHaBJIMBATh CBA3U MCKY PCAJIBHO Ha6HIOI[aeMBIMI/I XUMHWYCCKHMMH
SABJICHUAMM U IIpOoHCCCaMU, NPOUCXOJAINIUMHA B MAKPO- 1 MUKPOMUPC,

OOBSICHATH MPUYNHBI MHOTOOOpa3usi BELIECTB
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HepequL IJIEMEHTOB COACPKAHUS, MIPOBEPHACMBIX HA OCHOBHOM IroCy1apCTB€HHOM
IK3aMCEHE 110 XUMHH

Kon

[IpoBepsieMblit AIEMEHT COAEpKaHUs

1

HepBOHa‘{aHLHble XUMHWYCCKHUC ITOHATHUA

1.1

YucTteie BeniecTBa u cmecu. CiocoObl pa3aeneHus cMeceit

1.2

ATOMBI U MOJICKYJIbI. Xumuueckue 3jaeMeHTbl. CHMBOJBI XHMUYCSCKHX
DJIEMCHTOB. HpOCTBIe X CJIOXKHBIC BEIICCTBA.

1.3

Xumudeckas ¢opmysna. BajaeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB.
CrerneHp OKUCIJIEHUSA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTeNbHAsT aTOMHAs Macca.
OTtHOcHUTeIbHAS MOJICKYJIAApHasA Macca. MaccoBast J0JII XUMHYECKOT'O
QJICMCHTA B COCANHCHHUHN

1.5

KonuuectBo BemecTtBa. Moabs. MossipHas macca. MoJsipHbIf 00BEM Ta30B.
B3anMocCBs3b KOJIMYECTBA, MACChI M YKCJIAa CTPYKTYPHBIX €IUHUIL BEIIECTBA

1.6

DU3NYECKNE U XUMUYECKUE ABICHUA. XUMHUYECKAsI PEAKIUS U €€ MPU3HAKH.
3aKOH COXpAaHEHMSI MacChl BEIIECTB. XUMHUECKUE YPABHECHHUS

[lepnognueckuii 3axkoH u lleproanyeckas cucTeMa XUMUYECKHUX DJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepnognuecknil 3akoH. lleproanueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
J.N. Menneneesa. Ilepuoast n rpynmbl. @U3nUecKuil CMBICH MOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIBI dJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX sz1ep. M30Tonsl. DiekTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000J04eK aTOMOB TMepBbIX 20 XUMHUYECKUX HJIEMEHTOB
ITepnomuueckou cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX
Tpex 110505 (i (0): KaJIvs, KQJIBLIUS (pamuyca aTOMOB,
AIEKTPOOTPULIATEIILHOCTH, METAINIMYECKUX U HEMETAJUIMUECKUX CBOWCTB) U
UX COCIWHEHUHM B COOTBETCTBUM C IIOJIO)KEHUEM DJIEMEHTOB B
[Ieproanueckoit cuCTeMe U CTPOCHUEM UX aTOMOB

CrtpoeHue BelecTBa

3.1

Xumuyeckass cBsizb. KoBaneHTHast (MOJsipHAsT W HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUYECKUX AJeMEHTOB. HoOHHas  CBS3b.
Meraunueckas CBs3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEUIETOK (aTOMHas, WOHHAs, MeETauIMdecKas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKN U BUIA
XAMHAYECKOU CBA3U

Baxneiinme MNpEACTABUTCIIN HCOPraHNMYCCKUX BCIICCTB. Hemerannel n nx
COCIUHCHMU:. Mertajuibl ¥ UX COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COCIMHEHUM: OKCUIOB
(coneobpa3yrormiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC)
U HecoJieo0pa3ylole; OCHOBaHUM (IIeJI0YX U HEPaCTBOPUMbIE OCHOBAHMS ),
KUCIOT  (KUCIOpOJCOAepkKalKe ¢  OeCKHCIOPOAHbIE, OJIHOOCHOBHBIE
Y MHOTOOCHOBHBIC); COJIeH (CpEIHUX U KUCIIBIX)

4.2

OU3NYECKNE M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpO/Ia, XJIOpa, KUCIOpOoa, Cephl, a3oTa, hocdopa, yriepoaa, KpeMHUS

4.3

du3nyecKue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HaTpus,  Kajlusg, MarHus W KajlblMs,  alllOMUHUA,  JKele3a.
DNEKTPOXUMHUYECKUI PAJT HAMIPSKEHUN METAILIIOB

4.4

Ou3nyecKne W XMMHUYECKHME CBOWCTBA BOJOPOJHBIX COCIUHEHUMU
HEMETAJUIOB: XJIOPOBOJIOPOIA, CEPOBOAOPO/IA, aMMHAKa

4.5

dusnyeckre ¥ XUMUYCCKUE CBOMCTBA OKCUI0B HeMeTaiioB: cepol (1V, VI),
azora (I, 1V, V), dochopa (Ill, V), yrmepoma (ll, 1V), kpemuus (IV).
[Tony4yeHne OKCHI0B HEMETAJIOB

4.6

Xumuyeckue cBoictBa okcuaoB: metamwioB A — A rpynmn, nuHka, meau
(1) u xenesa (11, 11). [TonryueHne OKCHIOB METAIIOB

4.7

XUMHYECKHUE CBOMCTBA OCHOBaHMM W  aM(OTEPHBIX THAPOKCUIIOB
(Ha TpuMepe THAPOKCHIOB aJIIOMUHHS, >XKele3a, IuHKa). [lomydenue
OCHOBAaHHM M aM(POTEPHBIX THIPOKCHIOB

4.8

Oo61mue XUMHUYECKUE CBONCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOIOPOJTHOM, CEPHUCTOM, CEPHOMU, a30THOMU, (HOCHOPHON, KPEMHUEBOH,
yroiabHOU. OcoOble XMMUYECKHE CBOWCTBA KOHIEHTPHUPOBAHHOW CEpPHOM
Y a30THOM KHUCNOT. [lonydenne kucnor

4.9

OO1ue XxuMHuYeckue cBoMcTBa cpeHux coneil. [lomydenue conei

4.10

[Toy4yenne, coOupanue, pacrmo3HaBaHWE BOJOPOJA, KUCIOPOaa, aMMHAKA,
YTJIEKHUCIIOTO Ta3a B JIA00paTOpHUH

4.11

[ToyyeHne aMMMaKa, CEpHOM M A30THOW KHCIOT B IPOMBIIUICHHOCTH.
OO611ue crnocoObl MOJIyYEHUsT METAJJIOB

4.12

['eneTnyeckas CBA3b MCXKOY KJIaCCaMH HCOPIraHUYCCKUX COCIUHECHUI

XUMHUYECKUE PEAKLIN
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5.1

KHaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKum"I II0 PA3JIMYHBIM IIPU3HAKAM:
M0 4HCIIy U COCTaBy Yy4YaCTBYIOHIMX B PCAKIMUH BCIICCTB, II0 TCIINIOBOMY
3(1)(1)CKTy, 110 U3MEHEHUIO CTCIICHEH OKMCJICHUS XUMMYECKUX 3JIEMEHTOB

5.2

TertoBoil 3¢(PexT XUMHUYECKON peakin, TEPMOXUMUUYECKUE YpPaBHEHMUS.
OK30- U SHAOTEPMUYECKHUE PEAKIUH. TepMOXUMHYECKUE YPABHEHHUS

5.3

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC PCaKIUU. Oxucaurenu
u BOCCTAaHOBHUTCIIN. HpOHCCCBI OKHUCJICHUA u BOCCTAHOBJICHUS.
BJIGKTpOHHBIfI 0ajlaHC OKMCIIUTEILHO-BOCCTAHOBUTEIILHOM pPCaKIuU

5.4

Teopust ~ AHNEKTpOIUTHUYECKOW  Aauccouuaunu.  KaTMOHBI,  aHUOHBL
DJIEKTPOIUTHl M HEINEKTPONUTHl. CHUIIBHBIE W  CJIa0ble 3JIEKTPOJIMUTHIL.
Crenenp quccouuanu

5.5

Peakiiuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKaHUS peaKIIuii HOHHOTO 0OMEHa,
IIOJIHBIE M COKPALICHHbIE HOHHBIE YPABHEHUS pPEaKLINI

XuMus U OKpyXkarolas cpeia

6.1

BemectBa 1 mMarepuassl B IOBCEAHEBHOM KU3HM 4elOBeKa. be3omacHoe
UCITOJIb30BAHUE BEILIECTB U XMMHUYECKUX PEaKIMid B Ja0OpaTOpuu U OBITY.
IlepBasg moMoIb NPU XUMUYECKUX 05KOTaX U OTPABIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaroulel cpeapl (KUCIOTHBIE OK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS
[Ipenenvuas momyctumasi koHreHTpanus BemecT (IIJIK). Ponp xumuun
B PELIEHUU 3KOJIOTMUECKUX NpoOsieM. YCHIIeHHEe MapHUKOBOTro 3(dekra,
paspylIeHrne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a30Ta, dhocdopa, yrieposa, KpeMHUS U UX COSTUHEHUIN
B OBITY, MEAUITUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03siiicTBe. [Iprimenenue
METaJUIOB U CIIaBOB (CTalib, YyTyH, MIOPAIIOMUHUHN, OpoH3a) B OBITY
Y TPOMBIIUIEHHOCTH WX coeauHeHui. [loHsTHe O KOppO3uM METAJJIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble UCTOUYHUKHU YIJIEBOJOPOAOB (YroJib, IPUPOAHBIA Ta3, HEPTH),
MPOJIYKTHI UX NepepadbOoTKH (OE€H3MH), UX POJib B OBITY U IPOMBILUIEHHOCTH

6.5

ITepBoHaYaIbHBIC TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COSTMHECHUSIX
yriepoaa (MeTaH, 3TaH, ITWJICH, alleTWIEH, 3TaHOJ, TJIMIIEPUH, YKCyCHas
kuciora). [loHaTre 0 OMOJIOTMYEeCKH BaXKHBIX BEIECTBAX: XKUpaX, OelKax,
VIJIEBOJIaX — M UX POJIM B )KU3HU YEJIOBEKa

PacueTnr:

7.1

o popMyJiaM XUMUYECKUX COCTUHCHUI

7.2

Macchl (MaCCOBOI) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

N0 XUMHUYCCKHUM YPABHCHUAM
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