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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOT'O 0OIIIEro 0Opa3oBaHus COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOMN MPOTPaMMBI
OCHOBHOT0 00111eT0 00pazoBanus, npeacrasieHHbx B GI'OC OO0,

a TaK)Ke Ha OCHOBE (QeaepalbHON pabodeld MPOrpaMMbl BOCHUTAHUS U C yIETOM
KOHIICTIIUYA TIPENOJaBaHusl ydeOHOTO TpenaMeTra «XUMHUS» B 00pa30BaTEIbHBIX
opranmn3anusax Poccurickon Penepanuu.

[Iporpamma o xuMuu pazpaboTaHa ¢ IeIbI0 OKa3aHHUs METOIUYECKON TTOMOIIU
YYHUTEIO B CO3IaHUH padoUeii MpOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

[Iporpamma o xumMuu Aa€T NpeAcTaBiICHUE O LENX, OOUIel cTpaTeruu o0y4eHus,
BOCIIUTAHUS W  Pa3BUTHUS  OOYYaIOIIUXCS  CPEICTBAaMH  Y4yeOHOro  MpeaMeTa,
yCTaHaBJIMBaeT  00s3aTeIbHOE  MPEAMETHOE  COJIepXKaHue,  IpeaycMaTpuBaeT
pacmpeneneHde ero Mo KiaccaM M CTPYKTYpUpPOBAaHME IO paszfeiaM U TeMam
nporpaMMbl MO  XHMHH, ONPEAENSIET  KOJWYECTBEHHbIE U KAaYECTBEHHBIC
XapaKTEPUCTUKHU COAEPKaHUsI, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTh U3YUYECHHS] XUMUU
C YYETOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKU y4eOHOTO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YydYarouIuXxcs, ONpeAessieT BO3MOXXHOCTH TpeAaMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00Opa3oBaTeIbHOM
mporpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a Takxke TpeOOBaHUMN
pesysibTaTaM OO0y4YeHUs XMMHH Ha YPOBHE IIeJied M3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIIBHOU JEATEIbHOCTH 00YUYaOIIErocs M0 OCBOCHUIO y4eOHOTO
colepkaHus. 3HAHWE XUMHU CIY>KUT OCHOBOM JJIsi (P OPMUPOBAHUS MUPOBO33PCHHUS
00yuJaromierocs, ero MpeJCTaBICHU 0 MaTEpUATIbLHOM €IUHCTBE MUpPA, BAXKHYIO POJb
UrparT HopMUpyeMbIe XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAIICHHIX YHEPTUU U 00
SBOJIIOIIMU BEIIECTB B MPUPOJIE, O MYyTIX pEHICHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUS YEJIOBEUYECTBA — CBIPbEBOMW, DHEPreTUYECKOMN, MUIIEBOU
Y DKOJIOTHYECKOI 0€30MacHOCTH, TPoOsieM

3ApaBoOOXpaHeHus. M3yueHne XxuMuu:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEU JJIsi caMOpa3BUTUS U (HOPMUPOBAHUS
KYJIBTYPbI IMYHOCTH, € 0011el U GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJIaJi B (OpMHUpOBaHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00yJarmmxcsi,  HAaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOW  JIeATEJIbHOCTH,
OKCIIEPUMEHTAJLHBIX W HMCCIIEOBAaTEICKUX YMEHHW, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIA/Ia HA €IWHCTBO MPUPOJLI M YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;

CrocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAaHMSIM, K TPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHuE O0YYArOIITUXCSI.

JlanHbie HampaBiieHWS B OOYyYEHHMH XUMHUU OOCCTICUMBAIOTCSA CIEIU(PUKOIN
coziepkaHusl yueOHOTO MPEeIMETa, KOTOPBIN SBIISAETCS MEAarornyecku alalTUPOBaHHBIM
OoTpakeHneM 0a30BOM HAyKH XMMHH Ha OMPENESIEHHOM JTarne €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOIO 0OIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOMIMMUCS CHUCTEMbl TIEPBOHAYAIBHBIX TMMOHATUA XWMHU, OCHOB
HEOPTraHUYECKON XMMHUU U HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX MOHSTHH OpraHU4ecKOi
XUMUH.

CtpykTrypa coaepKaHHs TMpPOTPaMMbl IO XWUMUU C(HOPMUPOBaHA HA OCHOBE
CUCTEMHOTO To1x0/1a K €€ uzydenuto. CoeprkaHne CKIaIbIBACTCS U3 CUCTEMbI TOHITUN
0 XMMHYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOW PEaKIIMH.
O6e 3TH CHUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl M0 MPUHIUIY MOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHU HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona J[.11. MeHeneeBa kak OCHOBHOIO 3aKOHA XMMUU,

YYCHHS O CTPOCHHUH aTOMa U XMMHYECKOU CBSI3M; MPEACTaBICHUI 00

ANEKTPOIUTUUECKOIN TUCCOMAllMN BEIIECTB B pacTBOpaXx.

TeopeTndeckre 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU MOITYUYEHHBIX
U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YpPOBHS K
JPYTOMY, BBITIOJIHSIS (DYHKIIMK OOBSCHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMmsl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
O XMMHMYECKOW COCTAaBILIIOIIEM HAay4yHOM KapTUHBI MHUpPa B JIOTUKE €€ CUCTEMHOMN
OPUPOAbI, HEHHOCTHOI'O OTHOIIECHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B HayKe.
W3yueHne XUMHUM MPOUCXOAMUT C MPHUBJICUCHUEM 3HAHUI U3 paHEE M3YUYEHHBIX y4e€OHBIX
npeameToB: «Okpyxaromuii Mup», «buomnorus. 5—7 knacesl» u «Pu3nka. 7 KIacey.

[Ipu u3ydeHUM XMUMHUH TPOUCXOIUT (POPMUPOBAHHME 3HAHUNA OCHOB XMMHYECKOU
HAyKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW ESITeIIbHOCTU
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada y4deOHOTO
npeaMera COCTOMT B (DOPMHUPOBAHUU CHCTEMbI XUMHUYECKMX 3HAHMM — BaKHEHIIMX
(akTOB, MOHATHUI, 3aKOHOB U TEOPETHUUECKUX MOJOXKEHHM, ITOCTYMHBIX 000OLIEHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B MPUOOIIIEHUN K HAYYHBIM METOaM
MO3HAHUS TIPU M3YYCHUHM BEIIECTB M XHUMHUYECKHUX pEakiui, B (HopMupoBaHUH
¥ pPa3BUTHU MO3HABATEIBHBIX YMEHUI U UX MPUMEHEHUU B YU4eOHO-TI03HABATEIbHON
U yuyeOHO-HCCIEeA0BATENIbCKOM NeATeIbHOCTH, OCBOCHUH MPABUI 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B IOBCETHEBHOM JKU3HU.

[Ipu u3yvyeHn XMMUU Ha ypOBHE OCHOBHOT'O OOIIETr0 00Opa30BaHusl BaXKHOE
3Ha4YCHHE MPUOOPEIH TaKue IeNH, KaK:

dbopmupoBanue VMHTEJUIEKTYJIbHO pa3BUTOMN JIMYHOCTH, rOTOBOM
K CcaMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MIPUHATHIO PEIICHUI,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

HaIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MPHOOLIEHUE O0YydYaroIuxcs
K CaMOCTOSITEJIbHOU MO3HABATEIILHOM AEATEIIbHOCTHA, HAYYHBIM METOJIaM NTO3HAHUS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

obecrieueHre yCIOBUH, CIIOCOOCTBYIOMINX MPHOOPETEHUIO O0YYaIOIIMMHUCS OIBITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KTIOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYECHHE IS Pa3TUYHBIX
BUJIOB JICSITENBHOCTH;



dopmupoBanue o0uIel (PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBICHATHh W OIICHWUBATH SBICHUS OKPYXKAIOIIETO MUPA,
UCIIOJIb3Ysl 3HAHHUS U ONBIT, MOJIYYEHHBIE NIPU U3YUYEHUM XUMUU, NPUMEHATh UX MpHU
pelieHny npooieM B TOBCEIHEBHOM )XU3HU U TPYAOBOM AESATEILHOCTH;

dbopmupoBaHre y 0O0yYaromuXxcsi TYMAaHHCTHYECKHX OTHOIICHWHA, TTOHUMAHHUS
[EHHOCTH XUMHUYECKUX 3HAHUM s BBIPAOOTKM HSKOJOTHYECKH I€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOH JIESITEIHHOCTH B LIENAX COXPAHEHUSI CBOETO 30POBbS U
OKPY>KaroIIEH IPUPOTHOUN CPEIBL;

pa3BUTHE MOTHBAIMM K  OOYYEHHIO, CIOCOOHOCTEHM K  CaMOKOHTPOJIO
Y CaMOBOCITUTAHHMIO Ha OCHOBE YCBOCHHUSI OOIIECUETOBEYECKUX IEHHOCTEM, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpOodUIIs U HAMIPaBICHHOCTH JalbHEHIIero o0y4yeHus.

OGriee 9nciIo YacoB, PEKOMEHI0BaHHBIX ISl U3YUYEeHUS] XUMUH, — 136 4acoB: B 8
KJacce — 68 JacoB (2 yaca B Hefiento), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

JUIst KayKI0T0 Ki1acca MPeayCMOTPEHO Pe3epBHOE YUeOHOE BpEMS, KOTOPOE MOXKET
ObITh  HMCMOJIB30BAaHO  Y4YaCTHUKAMH  00pa30BaTENbHOIO  Tpoliecca B IENX
dbopMUpOBaHUSI BApUATHUBHON COCTABJISIIOLICH COJEpPXKAHUS KOHKPETHOM paboueit
nporpammbl. [Ipu sTomM oO0si3aTenbHasi (MHBapUAHTHAs) YacTh COJCpXAHUS TpeIMeTa,
YCTaHOBJICHHAs] TPUMEPHOW pabouell MporpaMMoi, W BpeMs, OTBOJUMOE Ha €€
W3YUYCHHUE, IOJKHBI OBITH COXPAHEHBI MOJTHOCTHIO.

COIAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHavajibHbIE XMMUYECKHE IOHATHS

[IpeameT xumuu. Postb XuMuH B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. GU3NUECKHUE CBOMCTBA BEMIECTB. ArperarHoe coctosiuue Bemects. [lonsTue
0 MeTojax Mo3HaHus B XuMuU. YucTeie BeniecTBa u cmecu. CrocoObl pa3eneHus
CMecei.

ATOMBI M MOJIEKYJIbl. XMMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmysia. BaJleHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOocuTenbHas aroMHas wmacca. OTHOcUTeNnbHas
MOJIEKYJIsIpHasg Macca. MaccoBast 10yl XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KonnuectBo BemectBa. Mousib. MonsipHas Macca. B3auMoCBsI3b  KOJIMYECTBA,
MacChl M YUCJIa CTPYKTYPHBIX €IUHUI] BenlecTBa. PacuéTel mo GopmyiiaMm XUMUYECKUX
COCIMHEHUMN.

DU3NYECKUE U XUMUYECKUE SBJICHUA. XUMHYECKasl peakiys U e€ Mpu3HaKku. 3aKOH
COXpaHEHUSI MaCChl BEIIECTB. XUMHYECKUE ypaBHeHUs. Knaccudukarus XUMUYECKUX
peakiui (CoOeTMHEHNS, Pa3JIOKEHUS, 3aMCIIICHHs, OOMEHA).

Xumuueckui SKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOW IIOCY/IOH, TMpaBujiamMu paboOThl B JabopaTopuu
npuémMamMu oO0paieHuss ¢ Ja0OpaTOPHBIM O0OpYJAOBAHHWEM, W3YYECHHUE W OIHCAHUE
(bu3MYecKuX CBOMCTB 00pa3IOB HEOPTaHWYECKHUX BEIIECTB, HAOMIOEeHNE (HU3HUIECKUX
(myiaBneHWe BOCKa, TasHWE JIbJa, pacTUpPaHUE caxapa B CTyIKe, KHICHUE W



KOHJIEHCAI[Msl BOJbI) M XUMHUYECKHX (FOpEHHE CBEYHM, NPOKAIMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICMCTBUE MeJia C KHUCIOTOM) SIBJIEHWM, HAOIIOACHUE W ONMUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX Peaklui (pas3iiokKeHUe caxapa, B3auMOJIeCTBHE
CEepPHOM KHCIOTBHI C XJOpHIOM Oapusi, pasnoxkenue Tuapokcuga menu (II) mpwm
HarpeBaHuM, B3aUMOJICHCTBHUE XeTe3a ¢ pacTBopoM coiu meau (1I), uzydyenne crnoco6os
paszeneHuss cMeceil (Cc MOMOIIBI0 MarHuTa, (UIbTpOBaHWE, BBIIAPUBAHUE,
JUCTWUISIIHS, XpoMmaTorpadusi), IpoBeJeHHEe OUYMCTKU MOBAPEHHON COJIM, HAOTIOACHHE
U OIMCaHWE Pe3yJbTaTOB MPOBEIACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUS
MaccChl, CO3/IaHuE MOJIeNIel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxkuenme npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31neMeHT U IpocToe BELECTBO.
Haxoxnenue kuciaopona B mpupojie, (pU3NYECKUEe U XUMUYECKHE CBOMCTBA (peakuuu
ropenus). Okcuapl. [Ipumenenue kucnopoaa. CnocoObl MOJIy4eHHs KUCIOPOo1a
B J1abopaTopuu U npoMblieHHOCTH. KpyroBopoT kucnopoa B pupoje. O30H —
ATOTPOITHAS MOAU(PUKALINS KUCTIOPOIA.

TernoBoit 3P(EeKT XUMUYECKON peaKUu, TEPMOXHUMHYECKUE YPABHEHHUS, DK30-
YU DHJIOTEPMHUYECKHE PEaKMU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO31yXa,
yCHJIEHUE TApHUKOBOT0 3(peKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bonopon — ssmeMmeHT M Inpocroe BelecTBO. HaxoxkaeHue Boaopoja B IIPUPOJE,
(¢uznyecKkue 1 XMMHUYECKUE CBOWCTBA, IPUMEHEHUE, CIIOCOOBI moydyeHus. Kuciaotel u
COJIH.

Monsipabiil 00BEM ra3oB. Pacu€Tel N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne cBOKMCTBA BOAbL. Bona kak pactBopurtens. PactBopel. HackileHHbIE U
HEHACBILEHHBIEC pacTBOPBI. PacTBOpUMOCTSH BelecTB B BoAe. MaccoBast 10J1 BELECTBa
B pacTBOpe. XHUMHUUECKHE CBOKMCTBA BOJBl. OCHOBaHuA. Ponb pacTBOpoOB B IpUpOJIE U B
YKU3HM yesoBeka. KpyroBopot Bobl B IPUPOAE. 3arpsi3HEHNE MPUPOAHBIX BoA. OxpaHa
Y OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranmyeckux coenunennin. Oxcunpl.  Kiaccudukarst
OKCH/IOB: coJieobpasyrorue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbie) H
HecosieoOpasyrone. HoMenknarypa okcuaoB. Pu3nueckue M XUMHUYECKHE CBOMCTBA
okcuzioB. [lomydyeHune okCcuIoB.

OcnoBanus. Knaccudukanus ocHOBaHMi: MIETOYHM U HEPACTBOPUMbIE OCHOBAHMUS.
Homenkiatypa ocHoBanuii. DU3MYECKHE W XMMHUYECKHME CBOMCTBA OCHOBAHUMU.
Ilony4deHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkmarypa kucnor. ®dusmyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTr MetannoB H.H. bekerosa. Ilomyuenue
KHCIJIOT.

Comn. Homenknarypa coisieil. DuU3NYECKHE€ W XHWMHYECKHE CBOMCTBA COJIEH.
[lonydenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuyeckuii 5KChepumenm:

KaueCTBEHHOE OIpe/eJIeHHe COJEpKaHusl KUCIOpoJa B BO3JIyXe, IOJIy4YeHHE,
coOupaHue, paclo3HaBaHME W  HU3Y4YEHHE CBOMCTB  KUCJIOpoJa, HaOiofeHue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS W TPEKPAIICHHS



ropeHus (moxapa), O3HaKOMJIeHHe C oOpasllaMM OKCHIOB M OINHCAaHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHHWe, paclo3HaBaHWE M HW3Y4YEHHE CBOWCTB BoJopoaa (TOpeHHue),
B3auMojielicTBue Bojopoga ¢ okcuaoMm Mend (1)  (BO3MOXHO — HMCIOIB30BaHME
BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa3L0B BEIIECTB KOJTUYECTBOM | MOJIb, UCCIIEIOBAHUE
0COOEHHOCTEW PACTBOPEHMsI BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO, MPHUTOTOBIICHUE
PacTBOPOB C OMPEICIEHHON MAaCcCOBOM JI0JIC PaCTBOPEHHOTO BEIIECTBA, B3aMMOICHCTBUE
BOJIbI C METAJUIAMH (HATPHEM M KaJbIIeM) (BO3MOKHO MCTIOJIb30BAHUE BUACOMATEPHAIIOB),
UCCJIeI0BaHUE O0pa3l0oB HEOPTaHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HaOJOJIEHUE
W3MCHCHHMS OKpacKd WHAMKATOPOB B pacTBOpax KHCJIOT U IIeJoued, H3ydeHHUe
B3aumoiericTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI, KMUCJIOT C METaJllIaMH,
peakuumii HEUTpaIU3aluK, ITOJTYYCHUE HEPACTBOPUMBIX OCHOBAHU,

BBITECHEHHE OJHOI0 METajllla APYTMM M3 pacTBOpa COJIA, PELICHUE DKCIECPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenmme Ki1acChl HEOPTaHUYECKUX COEUHEHUIN.

Iepuoauueckuii 3akoH u Ilepuognyeckasi cucrema xumuueckux iemenros ..
MenaesneeBa. CrtpoeHue aroMoB. XuUMHYeCKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MOMNBITKH KJIACCU(UKAUU XUMUUYECKUX ieMeHTOB. [loHATHE O rpymnmax
CXOAHBIX D3JEMEHTOB (ILEJIOYHBbIE U IIEJOYHO3EMENbHbIE METaUIbl, TaJOIEHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIE OKCUbI U TUIPOKCU/IBL.

Ilepnonmueckuit 3akoH. [leproanueckas cucrteMa XHUMHUYECKHX 3yieMeHTOB [I.M.
MenneneeBa. KopotkomepuonHas u anuHHOnepuomHas ¢dopmbl Ilepuognyeckoit
cucrtembl xuMuueckux anemeHToB [[.1. Menneneesa. [lepuoabl u rpynmbl. @uzndeckuii
CMBICJI IOPSIAIKOBOTO HOMEPAa, HOMEPOB NIEPUOIA U TPYTIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX snaep. M3oromnbl. DnektpoHbl. CTpoeHUe
AJEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XUMUYECKUX AneMeHTOB llepuonnueckoi
cucrembl .M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTa IO €ro
nonoxeHuro B [lepuoguueckon cucreme .M. Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTOMOB XMMHYECKUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue Ilepuogmueckoro 3akoHa u Ileproanyeckol CUCTEMBI XUMHUYECKUX
DJIEMEHTOB IS Pa3BUTUA HayKU U NpakTUKU. /(.M. MenneneeB — yu€HbIN U rpaKJaHVH.

Xumuueckass cBs3b. KoBaneHTHas  (mosisipHas W HENOJSIpHAsl)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHX 31EMEHTOB. FIOHHAs CBA3b.

Crenenp oxkucineHus. OKUCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. I[Iponeccs
OKHUCJIEHUS U BOCCTaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuu SKcnepumenm:

U3ydeHUEe O00pa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3auMOJEHCTBUE
TUIPOKCUAA LHMHKA C pPacTBOpaMU KHUCIOT M IIEJIOYEH, MIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuil (ropeHue,
peaKIMK Pas3IoKEeHUs, COSTUHEHU ).

Meosicnpeomemmuvie cesa3u
Peanuzammss MeXnpenMETHBIX CBS3€H TpW HM3ydYeHHH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 NCTOIb30BaHNE KaK OOINX €CTECTBEHHOHAYYHBIX MTOHSATUH, TaK



U TIOHSTUU, SIBISIOIMXCS CUCTEMHBIMU JIJISI OT/ICJIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOTO IIUKJIA.

OO0mme ecTeCTBeHHOHAYYHbIE MOHATHS: HAyYHBINA (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHUHTE3, KiaccuuKalus, TEePUOJAUYHOCTh, HAOJIOJCHUE, SKCIICPUMEHT,
MOJICTUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIbI,
PaOAaKTUBHOCTH, MOJIEKYJIa, dJICKTPUICCKUN 3apsl, BEIIECTBO, TEI0, 00BEM,



arperaTHOE COCTOSTHHE BEIIECTBA, ra3, GU3NICCKHUE BEIMYMHBI, SAMHUIIBI N3MEPEHUS,
KOCMOC, IIJTaHETHI, 3BE311b1, COITHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TTOPOIbI, TTOJIE3HBIE
HICKOTIaeMble, TOTINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

Ilepnonmueckuit 3akoH. [leprognueckas cucrteMa XHUMHUYECKHX 3yeMeHTOB [[.M.
MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAIbIUS U UX COEAUHECHUN
B COOTBETCTBHHU C MOJIOKEHUEM JIEMEHTOB B [Ieprnoanueckoi CUCTEME U CTPOCHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XMMHYECKOM CBSI3H. [HUIBl KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKONW PEIIETKH U BUIA
XUMHYECKOM CBSI3H.

Knaccudukanuss um HOMEHKJIaTypa HEOPraHWYECKHUX BEIIEeCTB. XHUMHUYECKHE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMYHbIM  KJlacCaM HEOPraHWYECKUX
COCIMHEHU, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEILECTB.

Kiaccudpukanus XUMUYECKHX peakIuid M0 pa3IdyHbIM MpHu3HakaM (10 YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, IO TEIUIOBOMY 3(PGhEeKTy, 10 M3MEHECHHIO
CTEMECHEN OKHUCIEHUS XHUMHYECKUX OJIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacCTHIO
KaTanu3aropa). JK30- ¥ SJHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTuE O CKOPOCTM XUMHUYECKOM peakiuu. [loHsiTue 00 0OpaTUMbBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOTEHHBIX M TeTePOTCHHBIX
peakumsax. llonarue o karammse. IloHsTHE O XUMHUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH U TOJOKEHHUE XUMHYECKOTO
pPaBHOBECHUSL.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIC peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBbHOM peakinu. CocTaBlIeHUE YPaBHEHUIN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOTO OalaHca.

Teopust 3JIEKTPOJUTUYECKON OHCCOLMAIUMU. ODIEKTPOJUTHl U HEIIEKTPOJIHTHI.
Katnonbl, aHuoHbl. MexaHW3M AUCCOLMAIMUA BEIIECTB C PA3IMYHBIMUA BHUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMEHa. YCJIOBHS TPOTEKAaHUSI PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBbIE MOHHBIC YpaBHEHHUS peakuuii. CBOMCTBa KUCIOT, OCHOBAHUH U
coJiel B CBETE NPEACTaBICHUNU 00 AJIEKTPOIMTUYECKON auccormanuu. KauecTBeHHbIE
peakuuu Ha UoHbL. [IoHsATHE O rUApOIU3E COJIEH.

Xumuueckui IKCcnepumernm.



03HAKOMJICHHE C MOJICTISIMU KPUCTAJUTMYECKUX PEIETOK HEOPTaHUIECKIX BEIEeCTB
— METaJUIOB M HeMeTauioB (rpaduTa U anmasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHS),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW peakluh OT BO3ACUCTBUA
pa3nuuHbBIX (HAKTOPOB, HCCIEIOBAHHE dJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOIHMAIMUA KUCIIOT, MIeI04Yeil 1 coieil (BO3MOXKHO HCIOJIb30BaHUE BUJIEO
MaTepHayioB), TPOBEICHHUE OIBITOB, MIITIOCTPUPYIOMIUX TPU3HAKH MPOTEKAHMS PEAKITUI
MOHHOTO 0OOMeHa (0Opa3oBaHHe OcajKa, BbIIEIEHUE Ta3a, 00pa30BaHKE BObI), OTBITOB,
WLTIOCTPUPYIOMIMX MPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIuii (ropeHue,
peaKkiuu Pa3lIOKEeHUs, COCTUHECHHS), PACIO3HABAaHWE HEOPTaHUYECKUX BEIIECTB C
MIOMOIIHI0 KAYECTBCHHBIX PEAKIIUil Ha NOHBI, PEIICHHE SKCIIEPUMEHTAILHBIX 3a71ad.

HemeTaJyibl 1 X COeIMHEHUS

OO6miast  xapaktepucTtuka TaloreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTENEeHU OKHUciIeHUus. CTpoeHne Hu (U3HYECKHE CBOMCTBAa MPOCTHIX
BELIECTB — rajoreHoB. XMMHUYECKUE CBOICTBA Ha IMpUMeEpe XJopa (B3auMOAEHCTBUE C
MeTaJlylaMH, HeMeTajslaMu, Iueiaodamu). XijopoBojgopoxa. ConsiHas — KUCIOTa,
XMMHUYECKUE CBOWCTBA, MOJyYEHUE, MPUMEHEHUE. [[elicTBHE XJopa U XJIOPOBOAOPO/IA
Ha OpraHu3M 4yejoBeKa. BaxkHeline XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

OOmas xapaktepucTtuka 31eMeHToB VIA-rpymnmbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue u Gpu3nveckue CBOUCTBA MPOCTHIX BELIECTB —
KHACJIOpPOJa U cepbl. AJJIOTPOINHBbIE MOAU(PHUKAIUU KUCIOpPOJa U cepbl. XUMHUYECKHE
cBoricTBa cepbl. CepoBOIOPO, CTpOeHUE, (DU3NISCKUE U XUMUYECKHue CBOMCTBA. OKCHIBI
CEPpbl KaK MNPCACTAaBUTCIM KHCJIOTHBIX OKCHUOOB. CepHaﬂ KHCJI0Ta, (1)I/IBI/I‘-IGCKI/Ie u
XMMHUYECKHUE CBOICTBa (0OIIME Kak MpeICTaBUTENs Kiacca KHCIOT U CIeHU(pHUEcKue).
XUMHUYECKUE PEeaKIMH, JIeKAIINe B OCHOBE NMPOMBIIIUIEHHOTO CIIOCO0a MOJTYYEeHUsI CEPHOM
KHCIIOTBI. HpI/IMeHeHI/Ie cepHoﬁ KHUCI0Thl. Coln cepHoﬁ KHCJIOThI, KAYCCTBCHHAA pCaKInA
Ha cynb(dar-noH. Haxoxnenue cepsl U €€ COeTMHEHUN
B IpHUpoJie. XUMHUYECKOE 3arpsi3HEHUE OKpYXalolled Ccpeabl COEIMHEHUSIMU CEepbl
(KUCIIOTHBIE 10K, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAIICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUs. A30T, pacIpoCTpaHEHue B MpHUpoje, pusndyeckue u
xumuyeckue cpoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (pu3nyeckue u
XUMHUYECKHUE CBOMCTBA, MOMy4YeHHE U npuMmeHenue. Coiau aMMOHUS, UX (pU3HUECKUe U
XUMHUYECKUE CBOMCTBa, nmpuMeHeHue. KauecTBeHHass peakuyss Ha MOHBI aMMOHHSL.
A3oTHas KucioTa, €€ moyiyueHue, pU3nYecKue M XMMHUYEeCKHe CBOHcTBa (00IIMe Kak
IpeICcTaBUTeNs Kilacca KUCIOT U cnenuduueckue). Vcnonbp3oBaHue HUTPATOB U Cosiel
aMMOHHSI B KAaueCTBE MHUHEPAJIBHBIX yAOOpeHud. XUMHUYECKOoe 3arps3HEeHue
OKpY>Kalolllel cpeibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHHE BO3/1yXa,
no4Bbl U BoAoEéMoB). Docdop, amtorponHbie Moaudukanuu Gocdopa, dhusndeckue u
xumuueckue cBoiictBa. Okcupa docdhopa (V) u docdhopHas kuciora, puznueckue



U XUMHYECKHE CBOMCTBA, moiryuenue. Mcmonp3oBanue pocharoB B kauecTBe
MUHEPATBHBIX YI0OPEHUN.

OO6mast xapakrtepuctuka 235eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHU OKHCIECHUA. YTJIEpoJd, aUIOTPONHbIe MOAUUKAIIIY,
pacmpocTpaHeHHe B MPUPOJE, (PU3NYECKHE M XHUMUYECKHE CBOHCTBA. AncopOrus.
Kpyrosopot yriepona B npupoge. OKcuabl yriepoja, ux (pU3sndeckue U XUMHYECKHUE
CBOMCTBA, JEHCTBUE HA KUBbIE OPraHU3MBbI, [IOJYYEHHUE U IPUMEHEHNE. DKOJIOTHYECKHUE
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa riodalbHOrO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3PdeKkT. YronbHas KUCIOTA U €€ COJid, UX (PU3NYECKUE U
XUMUYECKHE CBOMCTBa, NOJy4YeHHME MW IpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIILIICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIUHEHMSIX
yraepoaa (MeTaH, 3TaH, 3TWUJICH, AlETHJIEH, 3TaHOJI, IVIMIEPUH, YKCYCHAas KHCIIOTa).
[TpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB (YroJib, IPUPOIHBIN ra3, HEPTH), MPOIYKTHI UX
nepepaboTku  (OCH3WH), HUX PpoOJb B OBITY H TpoMmblnieHHOCTH. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKHpaX, O€JKax, YIiIeBOJaX — U UX POJIA B JKU3HU
4eJIoBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUM.

KpemHuii, ero ¢usnueckue 1 XMMUYECKUE CBOMCTBA, MOJyYEHHE M MPUMEHEHUE.
Coenunenust kpemHus B npupoje. OOue npeacrapiaeHus o0 okcuje kpemuus (IV) u
KpeMHUEBOU Kucnore. CUIIMKAThI, UX HCIOJIb30BAaHUE B OBITY, B IPOMBIIICHHOCTH.
Baxxneiime cTpouTeNbHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOoH,
xene300eToH. [IpobieMbl 6€30MacHOr0 MCIMONIb30BAHUS CTPOUTEIBHBIX MaTEpPHAIOB B
IIOBCETHEBHOM KU3HH.

Xumuyeckuil 5KChepumenm:

M3y4yeHHE O00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIOTHI,
IPOBEJCHUE KAUECTBEHHBIX pEaklUUi Ha XJIOPHUI-UOHBI M HAOJIOJIEHUE NMPU3HAKOB UX
POTEKaHMs, OMBIThI, OTpaXxarolue GU3NIecKue 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB U
UX COeIMHEHUH (BO3MOYXHO MCIOJIb30BaHNE BUAEOMATEPHUAIIOB), O3HAKOMIICHUE
¢ oOpa3uamu XJIOpHJIOB (TaJOre€HUIO0B), O3HAKOMJIEHHE C oOpa3naMu cepbl U €€
COEIMHEHUSIMH (BO3MOKHO HCIOIb30BaHUE BUACOMATEPUAIIOB), HAOIOIEHUE TTpolecca
0o0yTrJIMBaHMs caxapa MoJi JeMCTBUEM KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKAX CBOMCTB pPa30aBICHHOW CEPHOW KHUCIIOTHI, MPOBEACHUE KauyeCTBEHHOUN
peakiuu Ha cyib(haT-uoH U HaOMI0AeHUE NMpU3HaKa €€ MPOTEKaHUsl, O3HAKOMJICHHE
¢ (QusnueckumMu CBOWCTBaMU a3zora, Gochopa W WX COCAUMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPUAIIOB), oOpa3iiaMu a30THBIX W (HOCHOPHBIX yAOOpPEHHIA,
noJiy4eHue, coOMpaHue, pacro3HaBaHWE U M3YyYEHHE CBOMCTB aMMHaKa, MPOBEACHHE
KayeCTBEHHBIX pEakUWi Ha MOH aMMOHHUS U ¢pocdaT-uoOH M HU3y4YEHHE MPU3HAKOB UX
[IPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCJIOTBI C MEIbIO
(BO3MO>XXHO HCIIOJB30BAHUE BUIAEOMATEPUAJIOB), U3YUEHHE MOJEIEH KPUCTAIUIMYECKUX
peméTok anmMasa, rpadura, QpyiiepeHa, 03HAKOMIIEHHE C MTPOLIECCOM aJcopOIuu



PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHBOIa3a,
NOJlyueHue, coOMpaHHe, PACIIO3HABAHWE M H3YUYEHHME CBOMICTB YIJIEKHUCIOrO Tasa,
pOBEJCHNE KAayeCTBEHHBIX pEaKIMil Ha KapOOHAT WU CHJIMKAT-UOHBI U H3yUeHUE
IIPU3HAKOB  MX  IPOTEKAHUA, O3HAKOMJICHME C  MNPOAYKUHMEH  CWIMKATHOU
IIPOMBIIJICHHOCTH, PEIIEHUE JKCIEPUMEHTAJIBHBIX 3ajad I0 TeMe «BaxHeumme
HEMETAJUIBI U UX COCITUHEHUY.

MeTaJuibl 4 UX COeTUHEHUA

OOmrasi XapakTepucTHKa XUMHYECKHUX JJIEMEHTOB — META/VIOB Ha OCHOBAHHMHM HX
nonoxkenust B Ilepuonnueckor cucreme xumumyeckux snemeHToB .M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTaluiMyeckas CBsi3b W MeTauIMyecKas
KpUCTAIMYECKAasT  pemETKa.  DJICKTPOXMMHUYECKUM  psii  HANpsKEHUA  METaJlIOB.
du3nuecKue U XMMUYECKUEe CBOMCTBA MeTa/uioB. OOIIKe CrocOObl MOJIyYEeHUs METAJUIOB.
[ToHsATHE O KOPPO3UM METAILJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, 9yTyH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY W TPOMBIIIUICHHOCTH.

[Ilemoynble MeTaUIBL: TOJOXKEHUE B llepuognyeckor CUCTEME XUMHYECKUX
sanemeHToB [[.MI. MeHnneneeBa, CTpO€HHME WX aTOMOB, HAxXOXIACHHUE B MPUPOJIE.
dusznyeckue W XUMHYECKHE CBOWCTBA (Ha IpuMepe HaTpusi W Kamus). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kalusl. [[puMeHeHne MEeN0UYHbIX METAIIIOB U UX COCTUHEHUM.

[[lenouyHo3eMeNbHBIE METAUIBI MAarHul W KalblUi: nosioxkeHnue B [lepuoauueckoit
CHCTEME XMMHUYECKHX 351eMeHTOB J[.11. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXK/ICHUE
B npupojic. Pu3nueckue M XMMUYECKHE CBOMCTBA MAarHus W Kalblus. BaxHeuuue
COCAMHEHUS KaJblUsl (OKCHA, THAPOKCHUA, coyir). JKECTKOCTh BOJBI U CHOCOOBI €&
YCTPaHECHUA.

AJIIOMUHUNA: TIOJNIO)KeHUE B llepuoanueckord CUCTEME XUMHUYECKHX 3JIEMEHTOB
JA.. MenneneeBa, CTpoeHHE aToma, HaxOXKJAEHUE B mpupone. Ddusznueckue u
XUMUYECKUE CBOMCTBA amoMHHHS. AM(OTEpHbIE CBOMCTBA OKCHJA W THAPOKCHIA
aJTIOMUHUSL.

Keneszo: nmonoxenue B llepuoguyueckon cucTemMe XUMHYECKUX 3ieMeHToB JI.U.
MenpeneeBa, CTpOEHUE aToMa, HAXOXKAEHUE B mpupoaec. OPU3NUECKUE U XUMUYECKUE
cBoiicTBa xene3a. Oxeubl, TuApoKcUIbl U conn xenesa (I1) u xenesa (I1), ux cocras,
CBOICTBA U MOJIYYECHUE.

Xumuueckuul 9KCnepumMeHm:

O3HaKOMJIEHHE C o0Opa3lamMi METAUIOB M CIUIAaBOB, MX (PU3UYECKHMH CBOWCTBaMH,
U3y4YCHHE  PE3yJbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  KCIIOJIb30BAHUE
BUJIEOMATEPUAITIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbI[Us M HATPUsA C BOAOU
(BO3MOXHO HCITOJIb30BAaHHE BHJICOMATECPHAIIOB), MCCICIOBAHUE CBONCTB KECTKOW BOJIBI,
nporecca TOPeHHsI Kelle3a B KUCIOpoje (BO3MOXKHO HCIOJIb30BaHHE BHACOMATEPUATIOB),
NPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEAKIUil Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHHS,
nunka, xene3a (II) m xemesa (IIl), memu (II), HabOmromeHWE W OMUCAaHUE TPOIECCOB
OKpAITMBaHUS TUIAMCHW MOHAMH HATpPUS, KIS W KaJdblHs (BO3MOXHO HCIIOJIb30BAHHE



BUJICOMATEPHUAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THUIPOKCHAA AITIOMUHUS U
TUAPOKCUIA IIMHKA, pEIIeHHWE HKCIePUMEHTAIbHBIX 3a7ad Mo Teme «BaxHeiime
METAJUIbI U UX COSIUHEHUIY.

XuUMHUSA U OKPYKAKOLIAS cpeaa

BemecTtBa u marepuansl B IIOBCEIHEBHOM JKW3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuii B ObITy. IlepBas momoinps mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpy’Kalolled cpenpl (MpefesbHas JI0IMyCTUMas
KoHIeHTpauus BemecTB (nanee — IIJIK). Poiap XuMuum B pelIeHHH SKOJIOTHYECKUX
npobiiem.

Xumuueckuil SKCnepumeHm:
u3ydeHue oOpas3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnule cés3u

Peanmuzammss MeXNpenMETHBIX CBs3€H TpW W3ydeHHMH xXuMud B 9 Kkiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHKE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUH, TaK
U TIOHSITHH, SBISTFOIIUXCS CHCTEMHBIMH JJIS1 OTJETHHBIX TIPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIC MMOHSATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNMW3, CHWHTE3, KiIacCUPUKANKs, TEePUOIUIHOCTh, HAOIIOJECHUE, JKCIICPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE, MapHUKOBBIA 3(PQPEKT, TEXHOJIOTHS,
MaTepHabl.

dusnka: maTtepus, aToOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHI, HW30TOIIbI,
PaIOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUCCKUN 3apsl, MPOBOAHUKHU, MOIYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEIO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYECKas pemeTKa, CIUIaBbl, (U3HUUYECKUE
BEJIMYMHBI, CAWHUIIBI W3MEPCHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus: gorocuntes, apixanue, brnocdepa, IKocUcTEMa, MUHEPATILHBIE
yA0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIEC TOPOIbI, TTOJIE3HbBIE
WCKOIIaeMbIE, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIngHOCTHBIC PE3yIbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs
JIOCTUTAIOTCSI B XOJIe OOy4YeHUsT XMMHUU B E€IUHCTBE Y4YEOHOM W BOCHUTATEIHHOU
JIESITEIIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU 1
JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPUHATBIMH B OOINECTBE IIpaBUJIAMH H
HOpPMaMU TOBEACHUS U CIOCOOCTBYIOT IMpOIIECCaM CAaMOTO3HAHMS, CaMOPa3BUTHUS U
COIMaIU3aIuy 00yYarOIINXCsl.

JImyHOCTHBIE pe3ynbTaThl OTpaXXaroT FOTOBHOCTh 00y4aroIMXCst
PYKOBOACTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN M PACHIUPEHUE
OIbITA AESATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTHYECKOr0 BOCTIMTAHMA:

IICHHOCTHOTO OTHOIICHHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY W
HAyYHOMY HACJICUIO, TOHUMAHUS 3HAYCHHMS XUMHYECKOW HAyKH B IKHU3HH
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAAETh JIOCTOBEpPHOW HH(OpMaIuen o
NEPEIOBBIX  JIOCTIDKCHUSIX W OTKPBITHSAX MHPOBOM W OTEYECTBCHHOH XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHMS:

IIPEACTABIICHNS O COLMAJIBHBIX HOPMAaxX M MPAaBUIIAX MEKIMYHOCTHBIX OTHOILIEHUHN
B KOJUIGKTHBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKON, TBOPUECKON U APYTUX BUJIAX AESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  HPU  BBIIOJHEHHH  y4EOHBIX,
MTO3HABATENbHBIX 337a4, BBINOJHEHHUM XHMHYECKHX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHMMAHUIO M B3aMMOIIOMOIIM B MpoIiecce
3TON y4ueOHOM NeATeIbHOCTH, TOTOBHOCTH OLEHHBATh CBOE MOBEIEHUE M IMOCTYIKU
CBOMX TOBApHILEW C MO3ULUU HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUN ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSL:



MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BELIECTBE M XUMHUYECKOM peaKkiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M COCTaBIISIOIINE OCHOBY
JUIsl TIOHUMAaHMsI CYHUIHOCTH HAy4YHOM KapTHHBI MUpa, MPEACTaBiIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOABI, B3aUMOCBS3X YEIOBEKA C TPUPOAHOU CPEAOH, O
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMIO3HABATCJIbHBIC MOTUBbI, HAIIPABJICHHLIC HA ITOJIYYCHUC HOBBIX 3HAHUU 110 XUMUH,
HGO6XO,I[I/IMI>IG JJIsA 00BsICHEHHS Ha6JIIOI[aGMI>IX IIponecCoB u HBHeHHﬁ, HOBHaBaTGHBHOﬁ,

paboThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMHU
TEXHUYECKUMHU CPEACTBAaMU MH(HOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEeC K O0YUYCHUIO U MMO3HAHUIO, TF0O03HATEIFHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa3oBaHUIO, MPOSKTHON M UCCIIEA0BATEIBCKON JIEITEIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH M YPOBHS O0Oy4CHUS B JlaJIbHEHUIIIEM;

4) popMHpPOBaAHHSA KYJIbTYPHI 310POBBSI .

OCO3HAaHHWE IIEHHOCTHU U3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 310POBBIN 00pa3 )KM3HU, OCO3HAHUE TOCIEICTBUN U HENIPUSATUE BPEIHBIX
NpUBBIUCK (YHNOTPEOJICHHUS] alKOToJisl, HApPKOTUKOB, KYypEHHUS), HEOOXOJIUMOCTH
coOJro/IeHNs MpaBuil 0€30MaCHOCTU MpPU OOPAIEHUN C XUMHYECKUMH BEIIECTBAMHU B
OBITY U peajbHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3y4YEHHIO mpodeccuii U Tpyda pa3iMYHOIO poja,
yBa)XEHHUE K TPYIy U pe3ysibTaTaM TPYyIOBOM AESTENbHOCTH, B TOM YMCJIE HAa OCHOBE
NPUMEHEHHUs MPEAMETHBIX 3HAHWW MO0 XWMHUHU, OCO3HAHHBIM BBHIOOP WHAWBHIYaATbHOM
TPACKTOPUM MPOJOJDKEHHs] 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHON
npo(hecCHOHANBHON NIeATEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH, T'OTOBHOCTh
aJanTHUPOBaThCA B MPOPECCUOHANBHOU CpEE;

6) IKOJIOrHYEeCKOro BOCIIMTAHMS:

AKOJIOTMYECKHU LEIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBaHHUSA, MOHUMAHUE LEHHOCTH 30POBOT0 M 0E30MacHOro
oOpa3a ’KHM3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IEHHOCTU COOJIIOJEHUS MpaBMJl 0e30MacHOro
MOBEJICHUS TPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIINX 37I0POBBHIO
1 KU3HU JTIOJICH;

CITIOCOOHOCTH TIPUMEHSTh 3HAHMS, IMOJydaeMmble TP H3YYCHUU XUMUHU, IS
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYKAIOLIECW MPUPOAHOW CPENOM, Ui ITOBBILICHUS
YPOBHSI 9KOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHUS TI00aTHFHOTO XapaKTepa dKOJIOTHIECKUX
npobjieM M MyTe HMX pelIeHUs] TOCPEICTBOM METOJOB XHMHHU, HKOJOTHUUYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOACTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM TIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI



B cocraBe MeTanmpeaMETHBIX  PE3yJbTAaTOB  BBIACISAIOT  3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHsl, MPHUHIIMII,
runoresa, pakrt, CuCTeMa, POLECC, IKCIIEPUMEHT U APYroe.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (QopMUpOBaTh MPEACTABICHHE O LEJOCTHOW HAy4YHOW KapTHUHE MHpa,
U YHHUBEpCaJIbHbIE Yy4eOHble JeUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHBHBIC
pEeryisiTUBHBIE),  KOTOpble  oOOecrneuuBarOT  (OPMHUpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOU e TEIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble Jornyeckue aAeicTBU:

YMEHHUS UCTOJB30BaTh MPUEMBI JJOTHYECKOTO MBIITUICHHUS] TP OCBOCHUHW 3HAHUIA:
pPacKpbhIBAaTh CMBICI XUMHUYECKUX TMOHSTHH (BBIACISATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), UCIOIB30BATh TMOHSATHUS IS
OOBSCHEHHsI OTHETHHBIX (PAKTOB W SBIICHWMN, BBIOMPATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(DUKAIMA XUMHUYCCKAX BEMICCTB M XHMHUYCCKUX PEaKIHi, yCTaHABIUBATH
MPUYUHHO-CJICICTBCHHBIC CBSI3W MEXKIY OOBEKTAMU HW3YUYCHUS, CTPOUTH JIOTHUYCCKHE
paccyxJieHus (MHIYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJOTHH), JIeJaTh BBIBOJLI H
3aKITIOYCHUS;

yMEHHE TIPUMEHSATh B TPOIECCe TIO3HAHWS TOHATHS (MPEIMETHBIC W
MeTaIpeMETHBIC), CUMBOJIMYECCKHE (3HAKOBBIC) MOJCIH, HCIOIb3YEeMbIE B XHWMUH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XHMHUHM MOJICIbHBIC TMPEICTaBICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI DdJEMEHTa), Xumuueckas Gopmyla U ypaBHEHUE
XUMHUYECKON peaKIMy — IMIPHU PEIICHUH Y4eOHO-TT03HABATENbHBIX 33/1a4, C YYETOM ITHX
MOJICNTBHBIX TIPEICTABICHUN BBISBIAThL W XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB M XUMHUYCCKUX PEAKIIMHA, BBISBISATH
o0Imye 3aKOHOMEPHOCTH, TPHUYUHHO-CJICACTBEHHBIC CBS3M M IIPOTUBOPEYHS B
M3Yy4aeMBbIX TIPOLIECCaX U SBJICHUSX.

ba3oBble ucciaenoBaregabcKue 1eHCTBUA .

YMEHHE UCIIOIb30BaTh IIOCTABJICHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHHUA, a TAKKE€ B KAYECTBE OCHOBBI ISl (POPMHPOBAHUS TUIIOTE3bI MO MPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHHE OIBITA MO MJIAHUPOBAHUIO, OPIaHNU3ALNN U POBENCHUIO YUYEHUUECKUX
DKCIEPUMEHTOB, yMEHHE HaOmoAarb 3a XOAOM  IIpoLEcca, CaMOCTOSITENIBHO
IPOrHO3UPOBATH €r0 Pe3yJsbTaT, POpMyIUpPOBaTH OOOOIICHNS U BBHIBOJBI MO pe3yJbTaTaM
IPOBEIEHHOIO OIBITA, UCCIIEOBAHMS, COCTABIATE OTYET O IMPOIEIaHHON padoTe.

Pabora ¢ nundopmanueii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W  HMHTEPIPETUPOBATH HWH(MOpMAIUIO
pa3IMYHBIX BUJIOB M (POPM TMPEACTABJICHMS, IMOIYYAEMYI0 M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIOIyJIApHAs. JUTepaTypa XUMHUYECKOTO COJIEP)KaHHUs, CIPABOYHbIE MOCOOMS,
pecypcbl HTepHETa), KPUTHYECKM OLEHUBATH MPOTUBOPEUYMBYIO M HEIOCTOBEPHYIO
uH(pOpPMaIIHIO;

yMEHHE NPUMEHSATHh pa3InyHble METOAbl M 3alpoChl MPH TOUCKE U OTOOpE
uHGOPMAIIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMUMBIX ISl BHITIOJHEHHS yUeOHBIX



U TIO3HABATENBHBIX 3aJad OINpPeAeNEHHOrO THUMA, MPHOOpPETEHHE OmbITa B 00IaCTH
UCTIONIb30BaHUsI MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaICHUE
KyJbTypOll  aKTUBHOTO  WCIOJB30BAHMSI  PA3JIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOSITEIIbHO BBIOMpaTh ONTUMANBbHYIO (GOpMYy TpEACTaBICHUS HHMOpPMAIUH |
WUTIOCTPUPOBATH peIiacMble 3aadil HECIOKHBIMU CXEMaMH, JuarpaMMmamu, JpYyTUMHU
dbopmamu rpadUKy U UX KOMOUHAITUSIMU,

YMEHHE  HCIONb30BaTh M  aHAaJU3UpPOBaThb B  TMpolecce ydeOHOW U
UCCIICIOBATENILCKON JICSITENFHOCTH HH(MOPMAIIMIO O BIWSHUW TPOMBIIIJICHHOCTH,
CEJIBCKOTO XO35HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBHS:

yMEHHUE 3aJ]aBaTh BOIPOCHI (B XOJ¢ Auaiora v (WiaM) IUCKYCCHM) MO CYLIECTBY
o0cyxmaemMoil TeMbl, POPMYyJIMPOBATH CBOM MPEJIOKEHNS OTHOCUTEIHLHO BBITIOJHEHUS
MPEITIOKEHHON 3a]1a4u;

NpUOOpETEHUE OMbITAa MPE3CHTAIlMH PE3YJIbTATOB BBHIMOIHEHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIMbITa, JIA0OpPATOPHOUW PabOTHl MO HCCIICIOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IIO3HABaTEIbHON U
UCCIIEIOBATENLCKON JEATEIBHOCTH MPH PEIICHUU BO3HHUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéra OOIIMX MHTEPECOB M COIIACOBAaHUS MO3ULUN (0OCYyX AeHHsS, OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMBD), KOOPAMHAIIUS COBMECTHBIX JIEHCTBUH, OMpPEEICHIE KPUTEPUEB
10 OLIEHKE Ka4eCTBa BBIMIOJHEHHOMN paOOThI U APYTHE);

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEAN JACATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJMPOBaTbH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTb, BBIOMpaTh HambOosiee 3(PEKTUBHBIE CIOCOOBI PEIICHHS] YYEOHBIX U
ITO3HABATENBHBIX  337a4, CAMOCTOSTENBHO  COCTABIATH WM  KOPPEKTUPOBATH
MIPEJIOKEHHBIM aJTOPUTM JIEWCTBUM IMPU BBINIOJHEHUU 3aJaHUN C YYETOM IOJYUYCHHUS
HOBBIX 3HAHMM 00 u3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEaKUUsX, OLICHUBATh
COOTBETCTBHUE MOJYYEHHOTO pPE3ysbTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEJIAraéMble€ B YCIIOBUHU 3a/IaHUN.

INPEJAMETHBIE PE3YJIBTATBI

B coctaBe nmpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COAEpKaHUS,
YCTaHOBJIGHHOTO JTaHHOM (esiepanbHOil paboueill mporpaMMo, BBIJCISIOT: OCBOCHHBIC
00y4JarIMMHUCs HAyYHbIEC 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUH, crienupudecKue st
npeaIMeTHON 00acTi «XUMHs», BUIBI IEATEIHHOCTH TIO MOTYYCHHIO HOBOTO 3HAHMS,
€r0 MHTEPIpPETAIlNH, TPEOOPA30BAHHIO U TPUMEHEHHIO B PA3TIMYHBIX yUeOHBIX
Y HOBBIX CUTYyaITUsX.

K KOHITy 00y4ueHus B 8 KJiacce mpeIMETHBIC PEe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHUX TOHATHNA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIE€MEHT, IPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OHOPOJHAS U



HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MacCOBas JOJIsI XUMUYECKOIO DJIEMEHTA
B COCIMHEHUH, MOJSPHBIE 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKas peaKius, KiaccuuKaims
pEaKIUi: peaKkiuy COCAUHEHNUs], PEaKLUN PA3JIOKEHHUsI, PEaKLMN 3aMEIIEHHUsI, pEaKIUN
o0MeHa, PK30- U PHJIOTEPMHUECKHUE PEaAKIINH, TEII0BOU A(h(EKT peakiuu, 11po atoma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOuTal b, PaJAUyC aroMa, XMMUYECKas CBS3b,
MOJISIpHAsE W HEMOJSpHAs KOBAJCHTHAs CBS3b, MOHHAs CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0JI BellecTBa (MPOLICHTHAs] KOHIIEHTPALIMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMHYECKUX TTOHATUN U PUMEHSThH 3TU
MOHATHS MIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHHSI (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb
OKHUCJICHUSI D3JIEMEHTOB B OWHApHBIX COEJUWHEHUSAX, MPUHAJICKHOCTh BELIECTB
K ONpeneNéHHOMY KJIacCy COeIMHEHH 1o (opMysam, BUJ XUMUYECKOU CBSI3U
(KoBaJICHTHAsl M MIOHHAsI) B HEOPTaHUUYECKUX COCTMHECHUSIX;

pacKpbIBaTh cmbicit  [lepuogmueckoro 3akoHa  JI.W. Menpeneena:
JNEMOHCTPUPOBATh INOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
JJIEMEHTOB OT UX IOJI0KEHUA B [leproauyeckoi cucreme, 3aKOHOB COXPaHEHUsI MacChl
BEILIECTB, IOCTOSIHCTBA COCTABA, aTOMHOMOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

ONKCHIBATh M XapaKTepH30BaTh TaOnMuHylo (QopMy llepuonnueckoil crucTembl
XUMHUYECKUX BJEMEHTOB: pa3jinyaTh MOHATUA «rJaBHas mnoAarpynmna (A-rpynma)» u
«nobounas moarpynna (b-rpynma)», manbple W OOJBIINE NEPUOIbI, COOTHOCUTH
0003HauYeHUs, KOTOpble UMeroTcst B Tabiuue «llepuoanueckas cucrema XUMHUYECKUX
aneMeHToB .M. MenneneeBa» C YMCIOBBIMH XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsa sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacrnpeiesieHue UX MO ANEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh ~ XMUMHYECKHE JJIEMEHTbl, HEOPraHMYECKHE  BEIECTBa,
XUMHUYECKHE PEaKIUM (M0 YHCIy M COCTaBY Y4YACTBYIOIIMX B PEAKLUUU BEIIECTB, IO
TeroBoMy 3hdexTy);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMHUUECKHE CBOMCTBA BEIIECTB PA3IMUHbIX
KJIACCOB,  IOATBEpXKIAas  ONUCAHWE MPUMEPAMU  MOJIEKYJSPHBIX  YPAaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOT'O COCTAaBa,
BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX MIPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHYECKOr0 3JIeMeHTa Mo (opMyJie COCIUHEHHsI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, TPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUU

NPUMEHSATh OCHOBHBIC OIEPALMA MBICIUTCIIBHON JEATEIbHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTeMATH3aIli0, KIACCH(PUKAINIO, BBISIBICHHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€l — JJI M3YYCHHS CBOMCTB BEIIECTB M XMMHYECKUX
peaKIuii, eCTeCTBEHHO-HAyYHbIC METOAbI TIO3HAaHHWS — HAOIIOJCHUE, W3MEpEHUE,
MOJICJTUPOBAHHUE, SKCIIEPUMEHT (peaabHbI U MBICJICHHBIN);



CJieIoBaTh MpaBWJIaM TOJb30BaHUS XUMHUYECKON MOCYI0il U JabopaTOpHBIM
o0opyIoBaHMEM, a TAKXKE TIPABUIIAM OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHUH
C MHCTPYKIHUSIMH TI0 BBIMIOJTHEHUIO TAOOPATOPHBIX XUMUUYECKHUX OMBITOB IO MOTYYEHUIO
U coOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), HMPUTOTOBICHUIO
PacTBOPOB C OINPEICIEHHON MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCIIOT C IIOMOIIIBIO HHANKATOPOB (JTaKMyC, peHoI(PTaIenH, METUIIOPAHXK U IPyTHE).

K koHIry 00yueHus B 9 kjacce npeIMeTHbIE PEe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHSTHUNA: XUMHUUYECKUN DIJIEMEHT,
aTOM, MOJIEKYJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKAsl pEaKUus,
XUMHUYECKasi CBSA3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DJICKTPOJIUTUUECKAS IUCCOLMAIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTaau3aTop, XUMUUECKOE paBHOBECUE, 0OpaTUMbIE U HEOOPATUMBIC PEAKIIHH,
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH,  OKUCIUTEIh,  BOCCTAaHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHHE, aJUIOTPONus, aM(POTEepHOCTb, XHUMHUYECKas CBA3b
(koBaJIeHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTaJUIMuecKas pemeéTka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pEAKIUU, TMPEIETbHO JOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;
WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMHUYECKUX TTOHATUN U IPUMEHSITHITU
MOHSATHUSI TIPU ONHMCAHUU BEIIECTB U UX MPEBPaIICHUN’;
HCTIOJB30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JJII COCTaBJICHUST (DOPMYIT BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;
ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUUYECKUX DIIEMEHTOB
B COCAMHEHHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHUN 1o (popmyJiaM, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAs, MOHHAasi,
METAJJIMYECKasi)) B HEOPraHMYECKUX COEAMHEHUAX, 3aps] HOHA 10 XHUMUYECKOU
dbopmyiie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTraHUYECKUX COETUHECHUM, THI
KPUCTATMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;
packpeiBath  cMmbIci  Ilepuogmueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHWMAaHUE: OMKICHIBATh U XapaKTEPU30BaATh TAOIMUHYIO (HOpMy
[leprognyeckoid CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3jiMyaTh MOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «nodbounas noarpymnmna (b-rpymnma)y», Maiabsie 1 00IbIITHE
MIEPHO/IbI, COOTHOCUTH 0003HAUYCHHUSI, KOTOPBIC UMEIOTCS B IEPHOIUICCKOM TabuIIE,
C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsij siipa, o0Iee YHCIO SJIEKTPOHOB M pacHpellelieHHe WX 1O AJICKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MCHCHUN CBOMCTB DJICMEHTOB M MX COCIMHCHUI B
npeJenax MaJbIX TIEPHUOJIOB M TIIABHBIX MOATPYII ¢ YIETOM CTPOSHUS UX aTOMOB,;
KJIACCU(HUIIMPOBATh XUMHUYECKUE DJICMEHTHI, HEOPraHUYCCKHE BEIIECTBa,
XUMHUYECKHUE peakluu (10 YUCIYy U COCTaBy YYAaCTBYIOUIMX B PEAKUUU BEIECTB, 1O
TerI0BoMY 3G (DEKTy, M0 U3MEHEHHIO CTETICHEW OKUCIICHUS XUMUUYECKUX 2JIEMEHTOB);
XapaKTeprU30BaTh (OMUCKHIBATE) OOIINE U CTICU(UUSCKHUE XMMUYECKUE CBOMCTBA MPOCTHIX
U CJIOXKHBIX BEUIECTB, MOATBEPKIas ONMCaHUe IPUMEPaMU MOJIEKYJISIPHBIX U



MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN; COCTABIISATh ypaBHEHUS

ANEKTPOIUTUUECKON NUCCOLMALIMN KUCIIOT, IeJI0ouel u
COJIeH, TOJIHbIE W COKpalI€HHbIE YpaBHEHMsI peakiuil MOHHOro OOMEHa, ypaBHEHHS
peaxiuii, HIOATBEPKIAONINX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXKAY BEIECTBAMU
Pa3IMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi
MOCPEJCTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILCHUN B PA3IMYHBIX YCIOBUSAX;

BBIUUCTISATh OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHYECKOr0 3JIeMeHTa Mo (opMyJsie COCIUHEHHsI, MACCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIny;

COOMIOAaTh TpaBHUJIa TMOJIB30BAHUS XUMHUYECKOW MOCYNON U J1ab0paTOPHBIM
000py/ZOBaHMEM, a TakXke IMpaBWia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMH TI0 BBITTOJIHEHHUIO J1a00PaTOPHBIX XUMHUECKUX OIMBITOB IO MOTYYECHHUIO
¥ COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKUCIIOro ras3a);

NPOBOANUTH PEAKIMH, TOATBEP/KAAIONINE KAYECTBEHHBIH COCTAB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMyTEM XJIOPHUI-, OPOMUII-, HOJHI-, KapOOHAT-, pocdar-, CHINKAT-
) Cy.]'H)(l)aT', TUAPOKCUA-UOHBI, KAaTHOHbI aMMOHHA MW HWOHBI M3YUYCHHBIX MCTAJIJIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX paCTBOpPaX HEOPraHUYECKUX BELLECTB;

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTEIbHON JAEATEIbHOCTH — aHalInu3 W
CUHTE3, CpaBHEHHME, O00O0OIIeHHe, CHCTEMAaTU3allli0, BBIABICHUE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JIJIS1 M3y4YEHUS CBOWMCTB BEIIECTB M XMMHYECKUX PEaKIi,
€CTECTBEHHO-HAYYHbIE METO/Ibl IIO3HAHMS — HAOII0ICHUE, U3MEPEHUE, MOJICITMPOBaHHE,
SKCIIEPUMEHT (peanbHbIi 151 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Hanmenosanue
Ne KomnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3aeioB U TEM Copnepxanue 00ydCHHS
/Tt 4acoB 00yyYarommxcs

y4eOHOT0 IpeiMeTa

Pa3nea 1. IlepBoHavaibHble XUMUYECKH

€ NNOHATHUHA

1.1

XUMUS — BaKHas
001aCcTh
€CTECTBO3HAHUS U
MPAKTUYECKON
JIeSITEIbHOCTH
YyeloBeKa

5

[IpeameT xumun. Poib XumMuu B )KU3HU
YyeaoBeKa. XUMHUS B CUCTEME HayK.

Tena u BemecTBa. PU3NUECKUE CBOMCTBA
BEIIECTB. ATPEraTHOE COCTOSIHUE
BenrecTB. IloHaTHE 0 METOIaX TTO3HAHHUS
B XUMHH. YHCTEIE BenlecTBa U CMECH.
CrniocoOnI pa3eneHus: cMecei.
Xumuyeckuii IKCnepumenm:
Jlemoucmpayuu.

3HAKOMCTBO C XMMHUYECKOU MOCY]I0H,

C TIpaBUJIaMH pabOThI B JIAOOPATOPUU U
npremMamu oOpaIieHus ¢ 1a0opaTOPHBIM
000pyTIOBaHUEM.

dusnyeckue CBoMcTBa 00pa3IioB
HEOPTaHUYECKUX BEIIECTB — METAJIOB

1 HEMETAaJIJIOB.

CniocoOnI pa3aeneHust cMeceit
(¢puapTpOBaHUE, BRITAPUBAHNE,

TUCTUIUIALINSL, XpoMaTorpadusi).

PackpbIBaTh CMBICI M3y4aeMbIX TTOHSTHA.
PackpeiBaTh posib XMMUHU B IPUPOAE U
JKWU3HU YeJIOBEKa, €€ CBA3h C IPYTUMU
HayKaMH.

PazanuaTh 4ncThIC BEECTBA M CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe husnyeckre 1 XUMUYECKHEC
SIBJICHUS.

CrnenoBath aJiIrOpUTMaM UCTIOJIb30BAHUS
AKCIIEPUMEHTAIILHBIX METO0B —
HaOII0/ICHUS ¥ DKCIIEPUMEHTA.
HaOmronath 1 onuceIBaTh OOBEKTHI

IIPU TIPOBEJACHUN JEMOHCTPALIUHA U
Ja00paTOPHBIX OMBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEU BEIIECTB.
[IpoBOANTE XUMUYECKUIN SKCIIEPUMEHT
IIPH pa3JeieHuN cMecel (Ha mpumepe
OYMCTKHU ITOBAPCHHOM COJIN) B X0OJIE




Jlabopamophvie onvimol:

N3ydenue u onucanue Gpuznueckux
CBOMCTB 00pa3iioB HEOPTAHUYECKHUX
BEIIECTB.

N3ydenue cnocoOOB pazzeneHus: cMecei
(C MOMOIIIbIO MarHuTa).

lIpakxmuuecxue pabomowi:

No 1. IlpaBuna paGoTsl B 1ab0OpaTopuu U
npuéMbl 0OpaleHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM.

Ne 2. Paznenenne cMmeceit (Ha mpumepe
OYHMCTKH ITOBAPEHHOM COJIN)

NpaKTHUeCKOl paboThl No 2.

CrnenoBath npaBujaM MOJIb30BaHUS
XUMHUYECKOM MOCYI0M 1 1a00paTOpHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUIaM
0o0paIleHns ¢ XMMUYECKUMH BEIIECTBAMHU
B COOTBETCTBUHU C MHCTPYKIIUEH

IIPY BBIMOJIHEHUU MPAKTUYECKOU

pabotsl No 1.

BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOM

Ha HHGOPMAITHIO U3 YUYeOHHUKA U
CIIPABOYHBIX MaTE€pHUAJIOB, TPAMOTHO
MCTIOJIb30BAaTh U3YUYCHHBIN MOHATUHHBIN
arnmapar Kypca XUMUHu

1.2.

BemniectBa u
XUMUYECKHUE
peakiuu
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ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHThbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClnoKHbBIE
BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumnueckas ¢popmyia. BanentHocTh
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHAS. ATOMHAs Macca.
OTHOCHTENBHASI MOJIEKYJISIPHASI Macca.
MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA
B COCIMHECHUH.

Ornpenenarh NPU3HAKU XUMHUUECKUX
peaxiui, yCIoBUS UX MMPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMUYCCKUX SBJICHUHN C TOYKH 3PCHHUSI
ATOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccudumupoBars xumMuueckue
peakuu (10 YUCIIy U COCTaBy
pearupyroumx 1 o0pa3yronmxcs
BEIIIECTB).

CocraBnsath HopmyIibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONIPEACIATh
BaJICHTHOCTH 10 (hOpMyJiaM BEIIECTB.




KomnuecTBo BemectBa. Monbs. MonsipHas
Macca. B3auMocBs3b KOJIMYECTBA, MACChI
Y YKCJia CTPYKTYPHBIX €IHHUI]
BemiecTBa. Pacuérel mo opmyiam
XUMHYECKUX COCTUHCHUH.

DU3NYECKNE U XUMHUYECKHUE SIBJICHUS.
XuUMHUYECKas peakius 1 €€ MPU3HAKHU.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanys XuMU4eCKUX peakiuit
(coenuHeHUs, pas3IoKEeHUs, 3aMEIICHUSI,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB.

OO6pa3ipl BEIEeCTB KOJTUYECTBOM 1 MOJIb.
dusndeckue sBiIcHUs (TJIaBICHUE
BOCKa, TasiHUE JIbJIa, paCTUPaHUE caxapa
B CTYINKE, KUTICHHUE U KOHJICHC Al
BOJIbI).

XuUMHUYECKHE SIBJICHUS (TOPEHUE CBEUH,
MIPOKaJIMBaHUE METHOMN ITPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UJIU MEJIa C
COJISTHOM KHCJIOTOM).

HaOmronenne npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 PuIMEHTHI

B YpaBHEHUSIX XUMHUYECKUX pEaKIu.
Habmonath 1 onucbIBaTh O0BEKTHI

IpU IPOBEJICHUH JIEMOHCTPAIUN U
71a00paTOPHBIX OTBITOB.

[IpoBoauTH BHIUKCIEHUS 11O (POpMyIam
XUMHUYECKUX COCTMHEHUN U
YPaBHEHUSIM XUMUUYECKUX PEAKIIHA.
[IpuMeHSTh €CTECTBEHHO- HAYUYHbIE
METO/IbI IO3HAHUS (B TOM UHUCIIC
HaOJII0/ICHNE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE OTIEpaIuu
MBICIUTENBHOMN AEATETbHOCTH
(cpaBHEHHeE, Ki1accuPUKaIys)
BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha nH(pOpMAaINIO U3 yueOHUKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BATh N3yUYECHHBIN ITOHSITUWHBINA
arnrmapar Kypca XuMHUH




XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJCUCTBUE CEPHOM
KHCJIOTBI C XJIOPUIOM Oapusi, MoTydeHue
U paznoxenue ruapokcuaa meau (11)
IpU HAarpeBaHUU, B3aUMO/JICHCTBHE
xenes3a ¢ pactBopom comu meau (11).
OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH
COXpaHEHHUS MaCCHI.

JlabopamopHvie onvimoi:

Coznanue Mozenei MoJIeKy
(mapocTepKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUYECKUX BEILIECTB —
MeETaJuIoB U HeMeTauioB. Habmtonenue
¢bu3nueckux (IIaBjIeHUE BOCKA, TasTHUE
JbJa) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHON TTPOBOJIOKH )
SIBJICHUM.

HabGnrogenue u onvcanve MpU3HaKoOB
MPOTEKAHUS XUMUYECKUX PEaKUi
Pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEILIECTB, MOJISIPHOW MaCChl, MacChl
BEILECTB, MACChI M KOJIMYECTBA
BEILIECTBA; MACCOBOU 10JIM XUMUYECKOTO
arieMeHTa no (GopmyJie COeIMHEHHUS,;




10 YPaBHEHUAM XUMUYECKUX PEAKIUN:
KOJIM4€ECTBA, MACCHI BEIIECTBA

110 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB MU IIPOJLYKTOB PEAKLIUU

Hroro no paznemny
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Paznen 2. Baxkneiiiume npe

ACTABUTEC/IH HCOPraHNMYI€CKHUX BEIIECTB

2.1

Bo3nyx. Kucnopo.
Ilousitue
00 oxcumax

6

Bo3nyx — cMech razos. CoctaB Bo3yxa.
Kucnopon — aneMeHT u npocroe
BeliecTBO. HaxoxkaeHue kuciopoja

B IIpUpojie, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peakuuu ropeHust). OKCHUIb.
[Ipumenenue kucmopoaa. CmocoObl
MOJIYUYEHHUS KUCIIOPO/ia B 1Ta0opaTopuu U
MPOMBILIIJIEHHOCTH. KpyroBopot
Kuciaopoa B mpuponae. O30H —
aJUIOTpOITHAs MOAUUKAIIIS KACIOPOaa.
TernoBoit a3 HekT XUMUUECKON peakiiuu,
TEPMOXUMHUYECKUE YPABHEHUSI, IK30-

U SHAOTEPMHUYECKUE peakiuu. TormmBo:
yIoJib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCWJICHHE MMapHUKOBOTO d(PpdekTa,
pa3pylIeHUEe 030HOBOTO CJIOA.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpezienieHue coiepKanus
KHCJIOPO/Ia B BO3/IyX€E

[Tonyuenue, coOupanue, pacro3HaBaHue

Hcnonb3oBaTh XUMUYECKYIO CHUMBOJIUKY
JUTSI COCTaBIIeHUs (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHYECKHIX
peaKIui C y4aCTUEM KHUCJI0pO/Ia.
XapakTepu3oBaTh (ONMKUCHIBATH) COCTaB
BO3TyXa, ((PU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCJIOPOJIa, CIIOCOOBI €ro
MOJTy9YCHHUS, MPUMECHECHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HHU YETIOBEKA.
CpaBHMBATh pEAKIIUU TOPEHUS U
MEJJICHHOTO OKHUCIICHUS.

OOBACHATH CYITHOCTH YKOJTOTHICCKUX
po0JIeM, CBS3aHHBIX C 3arpsS3HEHUEM
BO3/IyXa.

CrnenoBaTh mpaBuiiaM 0€301MacHOM
paboThI B 1abopaTopuu mpu
WCITIOJIb30BAaHUU XUMHYECKOM IOCYIbI U
000pyI0BaHUs, a TAKKe IIpaBUIaM
oOparreHus ¢ TOPIOYMMU BEIIECTBAMHU.
[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,




Y N3y4YEHHE CBOMCTB KUCIOPOAA.
Ha6nronenue B3anMo1elicTBHSI BEIIECTB
C KHCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPESHUS
(mo>xapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHJIOB U
OIMCAaHHUE UX CBOMCTB.

llpaxmuueckas paboma:.

Ne 3. TlomyueHue u cobupanue
KHUCJIOpOJa, U3yYEHUE €ro CBOMCTB.
Buiuucnenus:

MOJICKYJISIPHOM MaccChl KUCIIOPOJia U
030Ha HA OCHOBAHUHW aTOMHOM MacCChI
XHMHYECKOTO 3JIEMEHTA;

KOJINYECTBA, MAaCChl BEIIECCTBA

110 YPaBHEHUSAM XUMHYCCKUX PEaKIUit

IPOBOJIUTH HAOJIIOICHMS, /IeTIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

IIPU IIPOBEJCHUH JJA00OPATOPHBIX OIMBITOB
U TIPaKTHYECKON PabOTHI.

BoruuciasaTh KOJIMUeCTBO BEIIECTBA,
00BEM Ta3a o GpopMyram.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha HHGOPMAITHIO U3 YUYeOHHUKA U
CIIPABOYHBIX MaTE€pHUAJIOB, TPAMOTHO
MCTIOJIb30BAaTh U3YUYCHHBIN MOHATUHHBIN
arnmapar Kypca XUMUHU

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISAX

Bopopon — anemMeHT u mpocrtoe
BenecTBo. Haxoxnenue Bogopoaa

B IIpUpojie, PU3MIECKHe U XUMUUYECKUE
CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI
nonyuyeHus. Kucnorsl u conm.
Mosipablii 00BEM Ta30B. Pacdu&Tsl

10 XUMUYECKUM YPaBHCHUSM.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

[Tonydenue, coOupanue u

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHMA
Y IPUMEHSThH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (ONKUCHIBATH)
dbuznYecKre 1 XUMUYECKHE CBONCTBA
BOJIOPO/1a, CITIOCOOBI €T0 MOTyYeHHUS,
PUMEHEHHUE.

Cobupatb npubop AJid NOTyUYEHUs
BOJIOpOJA.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIMKY




pacrio3HaBaHKie BOJOPO/A.
B3anmoneiicTBre BOIOPO/Ia ¢ OKCHAOM
menu (II).

JlabopamopHhbwiii onvim:
BzanmopaencTBre KUCIIOT C MeTallIaMH.
Ilpaxmuueckas paboma.

Ne 4. TTonydenue u codupanue Boiopoa,
W3Yy4YEHUE €TO CBOMCTB.

Buiuucnenus:

00bEMa, KOMTMYECTBA BEIIECTBA ra3a

II0 €TI0 U3BECTHOMY KOJIMUYCCTBY
BEILIECTBA WU 00BEMY;

00BEMOB Ta30B 110 YPaBHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIIICHUI
razoB

JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHUYECKHIX
peaKkIMii ¢ y9acTHEM BOJIOPOIa.
BBIYUCIATE MOJIIPHYIO MAcCy BEICCTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
Maccy BEIIeCTBa,;

[TpoBOAUTH pacUETHI IO YPaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CnenoBaTh npaBuiiaM O€30MMacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCY bl U
000pyI0BaHUS, a TAKKE IIPaBUIIaM
oOpareHus ¢ TOPIOYMMU BEIIECTBAMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dIKCTICPUMEHTHI,
MIPOBOJUTH HAOJIIOICHHUS, /IeJIaTh BBIBOIbI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TPYIIIIe

2.3

Bopna. PactBopsl.
IloasTne
00 OCHOBaHUAX

dusnueckue cBorcTBa BoAbl. Bomga kak
pacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHUs.

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH T MOHITUSA IPU OMUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepusoBaTh (HU3NYECKUE U




)PactBOpBI. POJib pacTBOpOB B pupoae
u

B J)KM3HH 4esloBeKa. KpyroBopoT BoAbI
B IIpUPOJIE. 3arpsi3HEHUE TPUPOTHBIX
BoJ. OXpaHa M OYUCTKA MPUPOTHBIX
BOJ. HachIeHHbIE M HEHACHIIICHHBIE
pacTBOpPBL. PacTBOpUMOCTH BEIIECTB
B BoJle. MaccoBast 10J1s1 BEIeCTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PacTBopeHuEe BEIECTB ¢ pa3auyHON
PacTBOPUMOCTBHIO.

B3aumopencTBre BOABI C METAJNIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJIOYEH C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHvie onvimel
HccnenoBanue ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3INYHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuEe pacTBOPOB

C ONPENECIIEHHOW MAaCCOBOU J10JIEN
PacTBOPEHHOI'O BEIECTBA.
Ilpaxmuueckas paboma Ne 5.
[TpurorosiieHuEe pacTBOPOB

C ONPENECIEHHON MAaCCOBOU J10JIEH
PacTBOPEHHOI'O BEIECTBA.

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
npoueccax. CocTaBisTh ypaBHEHHUS
XUMUYECKUX PEAKIUI C y4aCTUEM BOJBI.
OOBACHATH CYIIHOCTh YKOJTOTUUECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
IPUPOAHBIX BOJI, CIIOCOOBI OUYUCTKU
BOJIbI OT MIPUMECEH, MEPHI 110 OXPaHE BOJI
OT 3arpsi3HEHUSL.

[InaHnupoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPUMEHTa
IIpU IPOBEACHUU JAOOPATOPHBIX OIMBITOB
U IPAKTUYECKOMN pabOTHI.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MpU
UCIOJIb30BAaHUU XUMHYECKOU MOCY IbI

1 000pyI0BaHUS.

[TpoBOIUTH BEIYUCIICHHUS C
IPUMEHEHUEM TTOHSITHUS «MaccoBasi OIS
BEIIECTBA B PACTBOPE».

BricTpauBath pa3BEpHYThIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(poOpMaIIo U3 yueOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO




Buiuucnenus:
C UCIIOJIb30BAHUEM MTOHATUS «MACCOBas
JIOJIsI BEIIECTBA B PaCTBOPEY

VCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
arrapar Kypca XuMHH

2.4

OcCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Krnaccudukanus HeopraHmIeCKux
coenunennit. Oxcuabl. Knaccudukarms
OKCHJIOB: coJieo0pa3yrorine (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHbIC) U
HeconieoOpa3zyromue. Homenknatypa
okcu0B. U3NYECKHE U XUMUIECCKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanus. Knaccuduxaius ocHOBaHMiA:

IETOYN ¥ HEPACTBOPHUMBIE OCHOBAHMUSI.
Homenknartypa ocHoBanuil. @usnyeckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[TosryueHne oCHOBaHUM.

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. usznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
[TosyyeHnue KUCIoT.

Conu. HoMeHknaTypa conen.
DuU3NYECKUE U XUMAYECKHUE CBOMCTBA
cozeit. [Tomyuenue comen.
['eneTnyeckas CBsI3b MEXAY Kiaccamu
HEOPTraHUYECKUX COCTUHEHUM.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

KnaccudunuposaTs nuzyuaemoie
BEIIIECTBA IO COCTABY M CBOMCTBAM.
CocrtaBasate GOpMyIIbl OKCHIOB, KUCTIOT,
OCHOBAHHUM, COJIEH U HA3bIBATh UX

110 MEXTYHAPOHON HOMEHKJIATYypE.
[Iporao3upoBath CBOMCTBA BEIECTB

Ha OCHOBE OOIIUX XUMUYECKUX CBOMCTB
M3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCS.

CocCTaBIISITh MOJICKYJISIPHBIEC YPaBHEHUS
pEeaKIni, WUTFOCTPUPYIOIIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYy4YE€HHUS BEILIECTB U3yYEHHBIX
KJIACCOB/TPYIIIL, @ TAKKE
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKY HUMH.
[Tpou3BOIUTH BEIUUCIICHUS

10 YpaBHEHUAM XUMUUYECKUX PEAKIIMI.
[LmanupoBaTh U OCYIIECTBIATh

Ha MPAKTHUKE XUMUUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUSI,
JieNlaTh BBIBO/JIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUYECKUX




OO0pasIel HEOPTaHUYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

ONBIThI, WTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KHUCIIOT U
1IEJI04YEH C MOMOIIBIO UHAUKATOPOB.
N3ydyeHne B3auMOJICHCTBUS KUCIOT

C METaJUIaMU, PEAKIIUI HEUTPATU3ALNH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIOTHI ¢ okcusioM Menu (II).
[TonydeHre HEPACTBOPUMBIX OCHOBAHMUIA.
BriTecHenne oqHOTO MeTasia Apyrum
13 pacTBOpA COJIH.

lIpakmuueckas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3a7a4 1o teMe «BaxkHeunmme Kiacchl
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

M0 YPaBHEHUSAM XUMHUYECKON PEaKInu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJIYKTOB PEAKIIUU

paborT.

CrnenoBarb npasBuiam 0€301MacHON
paboThI B 1abopaTtopuu

IPU UCTIOJIB30BAaHUHM XUMHUYECKON
NOCYibl U 000PYAOBAHUS.
BricTpauBaTh pa3BEpHYTHIE IMCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHQOPMALIHIO U3 YUeOHUKA U
CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
VICTIOJIB30BATh N3YYECHHBIN TOHATUMHBIN
amnmapar Kypca XuMHUH

Hroro no pazneny:

30




Pa3znen 3. Ilepnoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMeHToB Jl. U. MenneneeBa. CTtpoenue
aToMOB. XMMHYeCKas CBsA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMHU

3.1 |Ilepuoanueckuit
3aKOH U
[Teprnonnueckas
CHCTEMA
XUMHYECKUX
9JIEMEHTOB

Ctpoenue atoma

. . Menneneesa.

Z

[TepBbie MOMBITKY KJIacCUPUKAIIIU
XUMHUYECKUX 3JIEMEHTOB. [loHsTHE

O TpyINax CXOJIHBIX PJIEMEHTOB
(IIeJI0YHBIC U IIEJIOYHO3EMEIbHBIC
METaJUIbl, TaJIOr€HbI, MHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yIoT
aM(pOTepHbIE OKCUIbI U THAPOKCH/IBI.
[lepnonnueckuii 3axoH. [leprnoanueckas
CHCTEMa XUMHUYECKHX AJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoHas u
JUTMHHOTIEpUOAHAs! (HOPMBI
[TeproanYECKOM CUCTEMBI XMMUYECKUX
sanemeHTOB [[.1. Menneneena. [leproabl
v rpynnbl. PU3NYECKU CMBICI
MOPSIZIKOBOI'O HOMEPA, HOMEPOB TMeproa
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3ortomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[leproandeckoi CHCTEMBI

J.1. MenneneeBa. XapakTepucTuKa
XHMHYECKOTO 3JIEMEHTA

I10 €ro NoJIoKeHuo B Ileproanueckon
cucteMe JI.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUSI pajinyca

PackppiBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuchIBaTh CTPOCHUE TAOTHITHI
«llepnoanueckas cucTeMa XUMHYECKUX
anemeHToB J[.M. MenpaeneeBay.
MopaenupoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MOIYPOBHEMN
IIPU TTOMOIIM PUCYHKOB, JIIEKTPOHHBIX
KOH(UTypauuii 1 3JIeKTPOHHO-
rpaguueckux GopMy.

[TosicHsaTh DU3NUECKUN CMBICTT
IIOPSAKOBOI'O HOMEPA, HOMEPOB MEpUoAa
Y TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE 3JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [lepnoanueckoii cucreme

JI.1. Menpaeneena.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHE PA/INYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUM

B IIpeJiesiaX MaJbIX MEPUOJO0B U TJIaBHBIX
HNOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;




aTOMOB XUMHUYECKHUX IJIEMEHTOB,
METAJTMYECKUX U HEMETAJIIINYECKUX
CBOWCTB MO TpyIIaM U IIepUoiam.
3nauenue [lepuoanyeckoro 3aKkoHa u
[TeproanYECKON CUCTEMBI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTHUS HAYKU U
npaktuku. .. MeHeneeB — y4€HbIN U
rpakJ1aHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

BzanmopeinicTBue ruipokcuaa HHKA

C PacTBOpPAMU KHCJIOT U IIEIIOYEH.
MoaenupoBaHHU€E CTPOCHUS MOJIEKYIT
IIPYA TIOMOILX PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmumna «Ilepunonnueckas cucrema
XAUMHUYECKHX DJIEMEHTOB

J1.1. MeHnnaeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE ¢ 00pa3IiaMu METaNIOB U
HEMETAJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B TIape WJIN TPYIITIE.

BricTpauBath pa3BépHyThie MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOpPMAIINIO U3 YUeOHUKA U IPYTUX
WCTOYHUKOB, B TOM 4ncie MHTepHeTa

3.2

XHUMHYECKas CBS3b.
OXHuCIUTEIIBHO-
BOCCTAHOBUTEJIbHbBIC
peaxkuuun

Xumnueckas cBsa3b. KoBajeHTHas
(moJiipHast U HEMOJIAPHASI) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUYECKUX
asieMeHTOB. MoHHas cBsA3b. CTENEHD
okucieHus1. OKUCINTEIbHO-
BOCCTaHOBHUTEIbHBIC peakiiuu. ITporiecchl

PackppiBaTh CMBICII N3y4aEMBIX IOHATHUH.
OnpenensaTh BUJ XUMUYECKON CBS3U

B COCJIMHCHMH.

MopaenupoBaTh CTPOEHUE MOJIEKYJT

IIPYU TOMOIIM PUCYHKOB, MOJICJIEH,
AMIEKTPOHHBIX M CTPYKTYPHBIX (POpMYIL.




OKHCJICHHSI 1 BOCCTAHOBJICHHS.
OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.
XUMHUYECKHUMN SKCIIEPUMEHT: U3yUEHUE
00pa3IoB BEIICCTB METAJLIOB H
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA ITMHKA C paCTBOPAMHU KHUCJIOT
Y IEJI0YEH, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuit 3xcnepumenm:
Ilemoncmpayuu:

OMNBIThI, WITIOCTPUPYIOLINE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEILIECTB,
AJIEKTPOHHOIO OalaHCa PEaKIHid.
Onpenenars CTeNeHb OKUCIEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB IO popMyJiaM U
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHUH 10 CTENEHH OKUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
OnpenensiTb OKUCIHUTEND U
BOCCTAHOBUTENb. PaccTaBisITh

KO3 PUIIMEHTHI B CXeMax MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pPEaKIUN METOJIOM JIEKTPOHHOTO
Oananca.

HabnronaTe XMMHUECKHUE OTIBITHI

0 IJIaHy, AHAJIM3UPOBATH U JENaTh
BBIBO/IbI.

Ucnonw3oBate UKT gis co3manus
MOJENEN, HOATOTOBKH MPE3EHTALINM,
JOKJIAJI0B IO TEME.

BricTpanBath pa3BEpPHYThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaIUIO U3 YUeOHHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no pazaeny 15
PesepBHOE Bpems 3
OBIIEE UNCJIO YACOB 68

[10 ITPOTPAMME




9 KVIACC

No
/11

Haumenosaunue
pa3aeIoB U TEM
y4eOHOTro IIpemMeTa

KomuuectBo
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUJIBI JE€ATEIHHOCTH
oOyyJaronuxcs

Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIUU

11

[ToBTOpEHUE 1
yIIIyOJICHUEe 3HAHUN
OCHOBHBIX Pa3J/ieliOB
Kypca 8 kiacca

5

[Tepnoanueckuit 3akoH. [lepuognueckas
CHCTEMA XUMUYECKUX DJIIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
MEPUOIOB, KaJlns, KAIbIU U UX
COE€IMHECHUN B COOTBETCTBUU

C TIOJIOKEHUEM 3JIEMEHTOB

B [lepuoanueckont cucreMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BenecTna: BUAbl XUMAYECKON
CBsI3U. THUIBI KPUCTAITNYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKON
PELIETKU U BUJIA XUMUYECKOU CBSI3H.
Knaccuduxanust 1 HOMeHKIIAaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKHUE
CBOWCTBA BEILECTB, OTHOCAIINXCS

K Pa3JIMYHbIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKas CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu30BaTh XUMHUYECKHUE DIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KUTUSA U KATBIIHS
110 UX NOoJI0KEeHU0 B [leprnoanueckon
cucteme /1. 1. Menneneena.
KiaccudgunmpoBats 1 Ha3bpIBaTh
HEOPTraHWYECKHUE BEIIESCTBA U3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh OOIINE XUMHYECKHE
CBOMCTBA BEIIECTB pa3JIMYHbIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA PUMEpPAMU
MOJICKYJISIPHBIX YPABHEHUN XUMHYECKUX
peaKuuil.

Onpenensate BUJ XUMAYECKOW CBS3U U
TUI KPUCTAJUTMYECKOU PEIIETKU
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpanBaTh pa3BEPHYTHIC THCHMEHHBIC
Y YCTHBIE OTBETHI C OITIOPOM

Ha HMOPMAITHIO U3 YICOHHUKA U
CIIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEILECTB (XJIOpUJIa HATPUS )

HCMOJIb30BaTh U3yYEHHBIN MOHSATUUHBIN
armapar Kypca XuMuu

1.2

OcHoBHBIE
3aKOHOMEPHOCTH
XUMHYCCKHX
peakuuii

Knaccudukanms XuMHUIeCKUX peakiui
10 Pa3IUYHBIM IIPU3HAKAM (110 YUCITY U
COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,

110 UBMEHEHUIO CTETIEHEN OKUCIICHUS
XUMUYECKUX IJIEMEHTOB,

1o 0OpaTUMOCTH, MO YYACTHIO
KaTajn3aropa). IK30- U
SHJOTEPMUYECKHUE PEAKLINH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTH XMMHUYECKON
peakuuu. [Tousitne 06 06paTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakusx. [lonsitue o karanuse.
[ToHsITHE O XUMHYECKOM PaBHOBECHH.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHUYECKOUN peaKlUy U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBIC N3y4aeMbIX MIOHATHN
Y TIPUMEHSTH 3TH TIOHATHUSA MPU ONUCAHUHT
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
KnaccuduimpoBatbh XuMuyeckue
PEAKINU IO PA3JIMYHBIM IPU3HAKAM.

Y cranaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKIuu OT Pa3InyHbIX
(hakTopoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSIX.

OrnpenensiTe OKUCIHUTENb U
BoccTaHoBuUTENL B OBP.

CocTaBmsATh IIEKTPOHHBIN OallaHC
peakiuu.

[Tpou3BOANTHL BEIYUCIICHUS

M0 XMMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTtpauBaTh pa3BEpHYTHIE IUCHMEHHBIE




peaKIuu, HIEKTPOHHBIN OallaHC
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakunu. CocTaBiieHUE ypaBHCHUMN
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPeaKIMii ¢ UCIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOIO OajlaHca.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCMMOCTH CKOPOCTH
XUMHUYECKOUN peakIuu OT BO3JAEHCTBUS
Pa3IMYHBIX (haKTOPOB.

OnbITHI, WITIOCTPUPYIOIINE TPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOXKEHHUSI, COETUHEHUS).
Boruucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA M MaCChI
peareHTOB WK MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PeaKIui

Y YCTHBIE OTBETHI C OIIOPOH

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BAaTh N3YUYECHHbBIA OHATUUHBIN
arnmnapar Kypca XuMuu

1.3

DNEeKTpOoIUTHYECKas
JMCCOLALINSL.
XUMHUYECKHE
peakiuu

B pacTBoOpax

Teopus 3JIEKTPONUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HERJIEKTPOIUThL. KaTHOHBI, aHMOHBI.

| Mexanusm nuicconumaiuy BemecTs

C Pa3IMYHBIMHU BUJAMU XHMHYECKOM
cBs3u. CreneHs aucconuanuu. CUIbHBIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu nonHoro oomena. Y ciioBus

PackppiBaTh CMBICIT H3y4aeMbIX TTOHSATH,
a TAK)KE CMBICJI TEOPUH
BJIEKTPOJIUTUYECKON TMCCOLNALIHH.

OOBICHATH TPUYUHBI

3JIEKTPONPOBOJHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3IN4aTh CJIA0bIC U CUITLHBIC
AJIEKTPOJIUTBHI.

CocTaBiisITh ypaBHEHUS NUCCOLUAALUN




MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
TIOJTHBIC ¥ COKPAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuii. CBOCTBa KHCIIOT,
OCHOBAHUU U COJIEN B CBETE
NIPECTaBICHUN 00 IEKTPOIUTUICCKON
auccormani. KauecTBeHHBIC peakIiuu
Ha WOHBIL. [oHITHE O THAPOIIH3E CONCH.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu.

HccnenoBanue 3J€KTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTUCCOIIMAIIHN KUCTIOT, IIeJI0Yei

U coseit (BO3MOYKHO

UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
OMnBITHI, WUTIOCTPUPYIONTUE TTPU3HAKH
IPOTEKaHUs peaKlil HOHHOTO 0OMeHa
(oOpazoBaHue OcCajka, BBIJICIICHHE
rasza, oOpa3oBaHHUE BOJbI).
Pacno3naBanue HeOpraHU4eCKUX
BEIIECTB C TIOMOIIBIO

KauyeCTBEHHBIX PEaKIMi Ha HOHBI.
JlabopamopHnuwiil onvim:

W3ydenue mpu3HAKOB MPOTEKAHUS
peaKIMi MOHHOTO OOMEHA B pacTBOpax
AIIEKTPOIUTOB (C 0OpPa30BaHUEM OCAJIKa,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:.

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbIC U
COKpAILEHHbIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIMil HOHHOTO
oOMeHa, KpaTKHe MOHHBIE YPAaBHEHUS
MIPOCTBIX PEAKIINI THAPOIN3A COJIEH.
XapakTepu3oBaTh O0IIME XUMUUYECKHE
CBOICTBA BEIIECTB PAa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTUIECKON
JUCCOIMAIMU; TIOJITBEPKAATh CBOMCTBA
pUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKIINM.
PemaTe sxcriepuMeHTaIbHbIE 3a1a41
10 TEME.

[InaHupoOBaTh M OCYIIECTBIATH HA
IIPaKTUKE XUMHYECKHUE SKCIIEPUMEHTBHI,
POBOANTDH HAOJIIO/IEHUS, 1€TaTh BHIBObI
M0 pe3yJbTaTaM HKCIIEPUMEHTA IPU
MPOBEICHUH JTAOOPATOPHBIX ONBITOB U
MPaKTUYECKUX PaldoT.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH TIPU
WCITOJIb30BAaHUN XHMHYECKOM ITOCY b1

1 000pyJOBaHUS.

[IpoBOIUTH BEIYMCIICHHSI TI0 XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOI paboTe




Ne 1. Pemienue skcriepuMeHTaIbHbIX
3a/1a4 1o TEME.

Buiuucnenus:

10 YPaBHEHUSM XUMUYECKHUX PEAKIUI

B M1ape WJIU IrpyMmIe.
BricTpauBaTh pa3BEpHYThIC MUCbMEHHBIC
1 YCTHBIE OTBETHI C OITOPOit

Ha HHQpOpPMAITUIO U3 YUeOHHKA U JPYTUX
MCTOYHUKOB MH(OPMAIIHH, B TOM YHCIIC
NuTepHera

Hrtoro no pazneny

17

Pasznen 2. HemeTasibl 1 X COeIMHEHUS

2.1 | O6mas 4
XapaKTepHUCTHKA
XAMHAYECCKUX
3JIEMEHTOB
VIIA-rpynmnsi.
['amoreHsl

OO01as xapaKTepUCTHKA TaJOTeHOB.
OcoOeHHOCTH CTPOCHUSI AaTOMOB,
XapaKTepHbIC CTETICHU OKUCIICHHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — IraJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HAa ITPUMEPE
xJiopa (B3auMoOJIeCTBHUE C METaJllaMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBosopoa. CossiHast KMCJIOTA,
XHMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTraHU3M YEJIOBEKA.
Baxnenmme XJa0puIbl U UX HaXO0XKICHUE
B IIPUPO/IE.

Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxarolue GU3NIecKue u
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
COEJIMHEHUI (BO3MOKHO MCIIOJIb30BaHUE

OOBsCHTH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB HEMETAILJIOB U UX
COEMHECHUN B IIPEAEIax MaJlbIX
MEPUOA0B U TJIABHBIX MOATPYIIII
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB C YUETOM CTPOCHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB
raJIOTeHOB (Ha MpUMEPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
OrnpenensiTe XJI0PUI-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, IPOBOIUTH HAOJIIOJCHNS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM




BUJICOMATEPUAJIOB).

O3HakomiieHHE ¢ 00pa3laMu XJIOPUI0B
(raJIoreHuI0B).

JlabopamopHhuwiii onvim:

N3yueHne CBOWCTB COJSTHOW KHUCIIOTHL.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPU/I-UOHBI.

lIpakxmuueckas paboma

No 2: TTosyueHnue coyisTHON KUCIIOTHI,
HU3y4YCHHUE €€ CBOMCTB.

Buiuucnenus:

10 YPaBHCHHUSIM XUMHUUYCCKUX PEaKIIHiA,
€CJIM OJIUH U3 PEarcHTOB JaH B U30BITKE

AKCIIEPUMEHTA MPU MPOBEICHUU
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnenoBaTh npaBuiiaMm 0e30M1acHON
paboTHI B JTabopaTopun

MIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCYJIbI 1 000PYIOBAHUS.

BricTpanBaTh pa3BEPHYTHIC MMChbMEHHbBIC
Y YCTHBIE OTBETHI C OMOPOI

Ha HHOOPMAITHIO U3 YUeOHHKA 1
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCMOJIb30BaTh U3yYEHHBIN MOHSATUUHBIN
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTEepUCTUKA
XUMHYCCKHUX
2JIEMEHTOB
VIA-rpynnei. Cepa
U €€ COCAUHCHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHUCJICHHUS.

CrpoeHue u puznueckre CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U CEPBI.
AmnnoTpornHbie MOAU(PUKAIIUYA KUCIOPOIa
U cepbl. XNUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, cTpoeHue, GU3NIECKUe U
XMMHUYECKUE CBOMCTBA.

Oxcuapl cepbl Kak MpeICTaBUTETTH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucioTa, Gu3nuecKue u
XUMHUYECKHEe CBOMCTRBA (00IIHEe KakK

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl 1 ©X COEAUHEHUH ¢ YYETOM
CTPOCHUS UX aTOMOB.
XapaxkTepuzoBaTh (HU3NYECKUE U
XHMHUYECKHE CBOMCTBA IMPOCTOTO
BEIECTBA CEPHI U €€ COCTMHEHUIN
(cepoBOAOPO/Ia, OKCUIIOB CEPHI, CEPHOM
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTYUYCHHUSI, IPUMEHEHUE U 3HAYEHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenensats HaTU4HE CyIb(haT-nOHOB
B pacTBOpeE.

OOBSACHSTH CYIIIHOCTh 3KOJIOTHYECKHUX




MPEJICTABUTEINS KJIACCA KUCIOT U
crienuduieckre). XUMUICCKUE PEaAKIUH,
JIeXKaIlKe B OCHOBE MTPOMBIIIJIEHHOTO
croco0a MoJiy4eHus: CepHON KUCIIOTHI.
[Ipumenenune. Conu CepHON KUCTOTHI,
KaueCTBEHHAsI pEeaKIys Ha CyJIb(aT-uoH.
Haxoxnenue cepol 1 €€ COeIUHEHUIN
B pUpOoJie. XUMHUUECKOE 3arpsI3HEHNE
OKPYXKaroLIEH Cpelibl COCTUHEHUSIMU
cephl (KUCIOTHBIC TOXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHUS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ o0pasiamu cepol u e
COEIMHEHUSIMU (BO3MOKHO
UCI0JIb30BaHUE BUAEOMATEPUATIOB).
Habmonenue npouecca oOyrianBaHusI
caxapa nmoj JeiCTBUEM
KOHILICHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimol:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne Ka4eCTBEHHON peakuuu
Ha cyib(haT-uoH U HAOIIOICHHUE
IpU3HaKa €€ NPOTEKAHUSA

Ipo0JIeM, CBSA3AHHBIX € IIEpepabOTKOM
COEIMHEHU CEpBHl.

[TnanupoBaTh U OCYIIECTBIATH Ha
IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
IIPOBOANTDH HAOJIIOJIEHUS, 1€TaTh BHIBObI
10 pe3yJIbTaTaM dKCIEPUMEHTA.

CrnenoBaTh npaBuiamM 0e301acHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
HoCcyZbl U 000pyI0BaHUS.

[Tpon3BOaUTH BBIYUCIIEHUS

10 XUMUYECKUM YPaBHEHUSM.
Hcnonb30BaTh TP BHIMOIHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(ITepuonnyeckyro cuCTEMY XUMUYECKUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEH B BOJE, JIEKTPOXUMHYECKHUI PsJT
HaIpsHKEHUN METaIIOB).

Hcnonp30BaTh IpU BBITOTHEHUH
y4eOHBIX 3aJaHUM U B MPOIIECCe
UCCJIEI0BATENBCKON AEATEIbHOCTH
HAy4HO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKAHMS, CIIPABOYHBIE
Martepuaibl, pecypcbl MHTepHEeTa




2.3

Oomas
XapaKTepUCTHUKA
XUMHUYECKUX
3JIEMEHTOB
VA-rpynnsl.

A30T, docdop u ux
COCJIMHEHHUSI

OO01as xapakKTepUCTHKA 3JIEMEHTOB

V A-rpytiribl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIE CTEIICHH
OKHUCJICHHUS.

A30T, pacrpocTpaHeHUEe B IPUPOJIE,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA.
Kpyrosoport a3ora B mpupo/e.
AMMuak, ero Gpu3nuecKre U XUMHYECKHE
CBOICTBA, TIOJIyYCHHE U IPUMCHEHHE.
Conu ammoHnus, UX (PU3UUECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauectBeHHnas peaxius Ha HOHbBI
aMMOHWUSI.

A30THas KUCI0Ta, €€ MOIy4YECHHUE,
bu3NYeCcKre 1 XUMUYECKHE CBOWCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcrnonp30BaHre HATPATOB M COJICH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKpYKaroUIen Cpeibl COCTMHECHUSAMU
a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHUE
BO3/TyXa, TOYBBI U BOJOEMOB).
docdop, aoTponHbIe MOIU(DUKAITUN
docdopa, hpU3nIECKre 1 XUMUICCKHE
cBoiictBa. Okcun docdopa (V) u
docdhopHas kuciaora, puzndecKue u

OOBACHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VA-rpynisl 1 UX COEIUHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(ammuaka, cosieit aMMOHUSI, a30THON
KHCJIOTBI, HUTPaTOB, okcua ocgopa (V)
u ¢hochopHoI KUCIOTHI, pochaToB),
CHOCOOBI X MOJYyUYEHUs], IPUMEHEHHUE U
3HAYEHHUE B PUPOJIE U )KU3HU YEJIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
WOHBI B pacTBOPE.

OOBICHATH CYIIHOCTh KOJIOTMYECKUX
npo0JieM, CBSA3aHHBIX C HAX0XKJIEHUEM
coeMHeHui a3ora u ocdopa B
OKPY’KaroIIEn Cpee.

[InaHupoBaTh U OCYHIECTBIIATh HA
MPAKTUKE XUMHUYECKUE SIKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, IeTIaTh BBIBOJIbI
0 pe3yJibTaTaM SKCIEPUMEHTA MPHU
MIPOBEJCHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B J1abopaTtopun




XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue GochaToB B KaUECTBE
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C GU3UICCKUMHU
CBOMCTBaMH a30Ta, ¢ocdopa

U UX COCAUHEHUN (BO3MOXKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakomIIeHHE ¢ 00pa3IiaMu a30THBIX
1 (hochopHBIX YTOOpEHUH.
[Toyuenue, cobupanue, pacrno3HaBaHue
Y U3y4YE€HHUE CBOMCTB AMMHUAKA.
B3aumopelicTBre KOHIIEHTPUPOBAHHOU
a30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
WCIIOJTb30BaHUE BUICOMATECPHAIIOR).
JlabopamopHuie onvimui:

[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pocdar-uoH, u
W3YUYCHUE MPU3HAKOB UX

npotekanus. Ilpakmuueckas paboma
Ne 3: ITomyuenne ammuaka,

U3YUYEHHE €TO CBOMCTB.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUi

MIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/Ibl U 000PYAOBAHUS.
[1pon3BOANTE BEIYUCIICHUS 10
XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHINTOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl Y4eOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(meproINYECKYIO0 CUCTEMY XUMHYECKUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaIpsHKEHUI METAIIOB)




2.4

Oomas
XapaKTEepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynmsi.
Yrnepoa n
KPEMHHUM, U UX
COEOUHEHUS

OO01as xapakKTepUCTHUKA 3JIEMEHTOB
I[VA-rpynmnsl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepona, auioTpoIHble MOIU(pUKaAIUH,
pacnpocTpaHeHue B IPUPOJIE,
dbu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Ancop6uusa. Kpyrosopot yrieposa

B [IPUPOJIC.

Oxkcunpl yriaeposaa, ux Gpu3sn4ecKue u
XMMHUYECKUE CBOMCTBA, ICHCTBUE

Ha KUBbIE OPTaHU3MBI, ITOJTYUYECHUE U
MIPUMEHEHUE. DKOJIOTUYECKHUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoja (IV), runoresa rino0aibHOro
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre 1 XUMUYECKHE CBONCTRA,
MOJTyY€HUE U PUMEHEHHE.
KauectBennas peakiusi Ha KapOOHAT-
noHbl. Mcnonp3oBanue kKapOOHATOB

B OBITY, MEAUIIMHE, TPOMBIIINICHHOCTH U
CEJIbCKOM XO35MCTBE.
[TepBoHauaNIbHBIE TOHATHS

00 OpraHMYECKHUX BEIIECTBAX KaK

0 COEIMHEHUSIX yrieponaa (MeTaH, 3TaH,

OOBACHATDH 001THE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB
[VA-rpynmnsl 1 uX COeAMHEHUH ¢ YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
yIJIepoJia U KPEMHHUS U UX COCTMHEHUN
(OKCHIOB yriIepoJia, yroJbHOW KHCIIOTHI,
KapOOHATOB, OKCUA KPEMHUS,
KPEMHHUEBOU KHCIIOThI, CHIIUKATOB),
CHOCOOBI X MOJyUYEHUSs], IPUMEHEHHUE U
3HAYEHHUE B IPUPOJIE U )KU3HU YEJIOBEKA.
OOBICHATH TPUUYUHHO-CIIEICTBEHHYIO
CBS3b: CTPOEHHUE BEILIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha IpUMepax
COEMHEHNH YIJIEpOJa U KPEMHHUSI.
Onpenensatb kKapOOHAT- U CUITUKAT-
WOHBI B pacTBODE.

OOBACHATDH CYIIHOCTb HKOJIOTMUECKUX
po0seM, CBA3aHHBIX C HAXOKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPY’KaIoIIen cpejie.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEpPaMU
IIPOCTBIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, alleTUJIEH, 3TaHOJ, TIIUIEPUH,
YKCyCHasi KHCJIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COECIMHEHUN yTiepojia u




ATUJIEH, alleTUIICH, TAHOJ, TJIULIEPHUH,
YKCyCHasi KUCIIOTa).

[IprpoaHble HICTOYHUKHU YTIIEBOJOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
POJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX
BEIIECTBAX: KHUPaX, OCIIKaxX, YIIIEBOAAX —
U UX POJIM B )KU3HH YEJIOBEKA.
MatepuanbHOE eIMHCTBO OpPraHUYeCKUX
Y HEOPTaHUYECKUX COCTMHEHU.
Kpemnuii, ero puzndeckue u
XUMHYECKHE CBOMCTBA, TIOJyUYEeHUE U
npuMmeHenne. CoeTMHeHHsSI KpeMHUS

B nipupoje. OO01ure npeacTaBIeHus

00 okcuae kpemuus (IV) u
KPEMHHUEBOW KUCIIOTE.

CunmkaThl, UX UCTIOJIB30BaHHUE B OBITY,
MEIUIIMHE, TPOMBIIIEHHOCTH.
Baxneiimme cTpouTensHbIe MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobaembr 6e30macHOTO
UCTIOJIb30BAHMSI CTPOUTEITBHBIX
MaTepUaIOB B IOBCETHEBHOM KU3HU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopaenu KpyucTauInueCKuX pemeEToOK

OpraHuYecKux BemecTB. OMUCHIBATh
poJib OEJIKOB, )KUPOB U YIJIEBOJOB B
(GYHKIIMOHUPOBAHUU SKUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY U MpOMBIIIIEHHOCTH. [IpoBOINTH
BBIYHCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[TmanupoBaTh U OCYIIECTBIATH Ha
MPaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOACHMUS, JIETIaTh BBIBOIbI
M0 pe3yJbTaTaM IKCIIEPUMEHTA TIPU
MIPOBECHUH TAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX PaldoT.

CrnenoBaTh npaBuiiaM 0€30M1acHOMN
paboThI B J1a0OpATOPHUH TIPU
UCITIOJIb30BAaHUU XUMHYECKOM

MOCYJIbl U 000PYIOBAHUSI.
Hcronp30BaTh IPH BHITTOTHEHUH
y4eOHBIX 3aJaHUH TEKCTHI

y4eOHHKa, CIIPABOYHBIC MATEPUATIBI
(ITeproguvecKkyro CUCTEMY XUMHUYECKHX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJiel B BOJIE, DJIEKTPOXUMHUUECKHUI Pl
HaIpsHKEHUI METAIIOB)




anmasa, rpadura, QymiepeHa.
O3HakoMIIEHHE C MPOILIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buneomarepuansl: cuiIMKaTHas
MPOMBILIUIEHHOCTB ).

Mopaenu MOJIEKYJT OpraHUYeCKUX
BELLECTB.

JlabopamopHhwiii onvim:

[Tonyuenue, cobupanue, pacro3HaBaHKe
Y W3yYEHHE CBOMCTB YIJIEKHACIIOTO

raza. [IpoBeneHne ka4eCTBEHHBIX
peakiuii Ha kapOOHAT U CUJIUKAT-UOHBI
Y U3YUYEHHUE NMPU3HAKOB UX

nportekanus. [lpakmuueckue pabomol:
Ne 4. TlosmyyeHue yriaekucioro

rasa, U3y4eHue ero CBOMCTB.

Ne 5. Pemenune skciepuMeHTaIbHbIX
3a7a4 o TeMe «BakHeiie HemeTauTbl
U UX COCTMHEHUS

Boruucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUI

Hroro no pazneny
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Pa3ngen 3. Metaliibl M UX COeAUHEHUSA

3.1

OO01ue cBoMcTBa
METAJIJIOB

4

OO0mas xapakTepUCTHUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nosoxkenus B [lepuoanueckont cucreme
XUMHYECKUX IIIEMEHTOB

.. MenpneneeBa u CTpOCHUSA aTOMOB.
Crpoenune metamioB. Merainueckas
CBSI3b U METaJNInuecKas
KPUCTAJUIMYECKAsA PENIETKA.
DJIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTAIII0B. PUBHYECKHUE U XUMUYECKUE
cBoicTBa MeTauioB. O0mIMe cnocoosbl
noxyudeHust MmetajioB. [lonstue

0 KOPPO3UHU METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnunaBsl (cTalib, YyTYH, JIOPATIOMUHUNA,
OpoH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCIIOJIB30BaHUE
BUJICOMATEPUAIIOB).

JlabopamopHvie onvimol:
O3HakoMJIeHHE ¢ o0pa3liaMu METAJIJIOB U
CIUTABOB, X (DU3UYECKUMU CBOWCTBAMH.

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHN
Y IPUMEHSTh ATH MOHATHSI IPU OTTMCAHUU
CBONCTB BELIECTB U UX MPEBPAILLCHUN.
OOBsCHITH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COCUHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1ue puU3NUecKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI
MOJTyYCHHS METAJIOB.

OnuceIBaTh CIIOCOOBI 3AIUTHI METAIOB
OT KOPPO3HH.

CrnenoBaTh npaBuiiaM 0€30MacHOMN
paboThI B JIaOOpATOPHUH TTPU
HCITOJIb30BAaHUU XHMHYECKOM ITOCYIBI 1
000opynoBaHUsI.

[Tpon3BOANTE BBIUUCICHUS

M0 YPaBHEHUSM XUMUUYECKHUX PEaKIIUid,
€CJIM OJIMH U3 PEareHTOB CONCPKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOI paboTe

B T1ape WK TPYIIIIe.

Hcrmonb30BaTh IPH BHITTOTHCHUH
y4eOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,




Buviyucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
npuMecu

CIIPABOYHbBIE MATEPUAIIBI
(ITepuoanueckyto CUCTEMY XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
COJIEN B BOJE, JNEKTPOXUMHUYECKUH P
HaIpsKEHUH METaJJIoB)

3.2

Baxwueiiue
METAJUIbI U UX
COEeIMHEHUSI

16

[llemouHBIC METAJIBI: TTOJIOKCHUE

B [lepuoanyeckoii cucteMe XUMUYECKUX
aneMmeHTOB [[.11. MenneneeBa, crpoeHue
UX aTOMOB, HAXO0XXJICHUE B IIPUPO/JIC.
du3nyeckrue 1 XUMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUIbI
Y TUJAPOKCHUIBI HATPHUS U KaJIHs.
[IpumeHeHure MIEeTOUYHBIX METAIIIOB U X
COCJIMHCHMH.

[IlemouyHO3eMeIbHBIC METAJIIBI MATHUM U
KaJbLIMK: oJ0KeHue B [leprnognueckoi
CHCTEME XMMHUUYECKHX DJIEMEHTOB

J.1. MenneneeBa, CTPOEHHE UX aTOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XUMHYECKHE CBOMCTBA MarHus u
Kanplus. Baxkuenmue coequHeHns
KaJIbIUS (OKCHUT, TUAPOKCH, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHCHUS.

ATIOMUHMI: TTOJIOKEHHUE

B [leproanueckor cucteMe XMMHUYECKUX

OOBICHATH 00IITHE 3aKOHOMEPHOCTH

B UIBMECHCHHMH CBOMCTB 2JIECMEHTOB-
METAJIJIOB U UX COCIMHEHUM B rpymnmax

C y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepuszoBaTh (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIISCTB
METAJIJIOB U UX COCAUHCHUN (OKCHJIOB,
TUAPOKCHUIIOB, COJICH ), CIIOCOOBI UX
MTOJTyYCHHUsI, MPUMEHEHHUE U 3HAUCHUE

| B mpupoae u )KU3HU YEI0BEKA.

VYcraHaBiMBaTh NPUYNHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHHUE
BEIL[ECTBA — CBOWCTBA — NPHUMEHEHUE —
Ha IPUMEPAX U3YYaeMBbIX BELIECTB.
Pacrio3HaBaTh C IOMONIBIO KAYECTBEHHBIX
peaklnii HOHbI METAJUIOB: MarHusl,
KaJIbLIMS, aJTFOMUHMS, LIMHKA, Xxkene3a (1)
u xenesa (I11I), menu (11).

JloxaspiBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB Y TUAPOKCHUJIOB aJIFOMUHHUS U
LUHKA.




anemeHToB [[.U. MenneneeBa, ctpoeHue
aToMa, HaXOXKJICHUE B IPUPOJIE.
PU3NYECKNE U XUMUYECKHE CBOMCTBA
amoMuHMsI. AM(poTepHbIe CBONCTBA
OKCHJa ¥ TUAPOKCHUIA AITFOMUHUSL.
Kenezo: nonoxenue B [lepuognueckoit
CHUCTEME XMMHUYECKUX DJIEMEHTOB

.. MenpaeneeBa, CTpOEHHE aToma,
HaxoXjieHue B npupojae. dusnueckue u
XUMHUUYECKUE CBOUCTRA kene3a. OKCUIbI,
TUAPOKCUIBI U coyn xkene3a (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHUE.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUS OKCHIA
KaJIbIUSI U HATPUS C BOJIOM (BO3MOXKHO
HCIO0JIb30BaHKE BUICOMATEPHUATIOB).
OxpalnMBaHue MIaMeHU MOHAMU HaTpus,
KaJIMS ¥ KaJIbLKs (BO3MOYKHO
HCIOJIb30BaHNE BUECOMATEPHATIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipornecc ropeHus xene3a B KUCIOPOIE
(BO3MOXHO HCIIOJIb30BAHUE
BHICOMATEPHUAIIOB).

JlabopamopHvie onvimoi:

[IpoBeneHne Ka4eCTBEHHBIX PEaKIUi

Ha WOHBI (Mardusl, KaJblus, aJIOMUHUS,

[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMHUUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOJICHUSI, JIeNIaTh BHIBOIbI
MO pe3yJbTaTaM IKCIIEPUMEHTA MIPU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiamM 0e301acHON
paboThI B J1abOpaTopuu

IIPU UCTHOJIb30BAHUHN XUMHUYECKOU
MOCY/Abl U 000PYJOBAHUS.
[Ipon3BOAUTH BBIUNUCIEHUS

10 XUMUYECKUM YPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIH TPYIIIIE.

BricTpanBaTh pa3BEpHYyThIE TMCbMEHHbIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha HMOPMAITUIO U3 YUYCOHHKA U
CIPABOYHBIX MAaTE€PUAJIOB, FPAMOTHO
MCIIOJIb30BaTh N3yYECHHBIA MOHATUINHBIN
anmapar Kypca XUMHUH




nuHKa, xenesa (11) u xxenesa (III), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKaHUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA aTIOMUHMS U THAPOKCHAA
LIMHKA.

Ilpaxmuueckue pabomol:

Ne 6. XKEcTkocTh BOABI 1 METOJIEI €€
YCTpaHCHUS.

No 7. PemieHue 3KCIepUMEHTAIBHBIX
3a71a4 110 TeMe «BakHelnme MeTauisl U
HUX COCTUHCHUS.

Buiuucnenus:

110 YPaBHEHUAM XMMHUUYECKUX PEAKIIUH,
€CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM JIOJIM BBIXO/a MPOAYKTA
peaKuuu

Hroro no pazaeny 20

Paznen 4. XuMus u oKpy:Kaomas cpeaa

4.1

XuMUs 1 3
OKpY’Karomias cpeaa

BemiecTBa 1 matepuasnbl B TOBCEHEBHOMU
’KM3HH uejoBeka. be3omacHoe
HCII0JIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas momoiup rnpu
XAMUYECKHUX 05KOTaxX U OTPABJICHUSX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas JomyCcTuMast

XapakTepu3oBaTh POJIb XUMUHU

B Pa3IMYHBIX chepax AesATeIbHOCTH
JII0JIe, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B JKU3HU
COBPEMEHHOI'0 YeJIOBEKa.

OOBSACHSITH yCIIOBHS O€30I1aCHOTO
HCTIO0JIb30BaHUs BEIIECTB U XUMHUYECKUX




KOHIIEHTpaIus BemecTB. Poib xumun

B PEIIEHUU SKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

N3ydenne oOpasiioB MaTepranoB
(cTekJ10, CrIaBbl METAJIOB, MOJMMEPHbIC
MaTepHuabl)

peakiuii B ObITY.

AHaNIN3UpOBATh U KPUTUYECKU
OIICHUBATH MH(GOPMAIIHNIO O BIUSHUH
MIPOMBIIUIEHHOCTH, CEJIbCKOTO X0351CTBa,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYXarOIIEH CPEJIbL.

YMeTh OKa3bIBaTh NEPBYIO MOMOIIb

MIPU XUMUYECKUX 0XKOTaX U OTPABJICHUSAX.
[IpuHuMaTh ydyacTtre B 00CYKIEHUN
MpoOIEM XUMHUYIECKOM U IKOJIOTHYECKOM
HaIpPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodIeMe u
npejyiaratb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pasneny: 3
PesepBHOE BpeMms 3
OBUIEE YNCJIO YACOB 68

110 [TPOTPAMME




