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®depnepanbHas pabouas nmporpaMma mo ydeoHoMmy mpeamery «Xumus» (0a30BbIi
ypoBeHb) (mpenmeTHass oOnactb «EcTecTBeHHO-HayuHbIE MPEAMETHI») BKIIOYAET
MOSICHUTEIIBHYIO 3aMKCKY, COJIepKaHNE 00YUEHUs, TTITAHUPYEMbIE PE3yJbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMUH, TEMAaTUUECKOE TIaHUPOBaHUE.

[losicHuTenpHast 3amucKa OTpakaeT oOIMe IEead W 3aJayd H3y4YeHHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ H3YyYEeHHIO OO0ydJaroluuMHuCH,
MECTO B CTPYKType Yy4yeOHOro IulaHa, a TaKKe MOAXOAbl K OTOOpY CoAepKaHufi,
K OIPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHHS paCKpbIBaeT COJIEp)KATEJbHBIC JIMHUU, KOTOPBIC
npeaaratoTes ik 00s3aTeNIbHOTO M3YYEHHUsI B Ka)JJIOM KJIacce Ha YPOBHE OCHOBHOTO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOrpaMMBbl 10 XUMHU BKJIIOYAIOT
JUYHOCTHBIC, METANPEIMETHBIC PE3YyJbTaThl 3a BECh NEpPHOJ OOYy4YeHUs Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a TakXKe MPEIMETHbIE JOCTHKEHHUS 00ydYarouierocs
3a KaXXbI TOJ1 00yUYEeHUSI.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma o XMMUU Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHMs COCTaBJieHa
Ha OCHOBe TpeOOBaHMI K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
mporpaMMbl OCHOBHOTO 001Iero ooOpasoBanus, mnpenacraBieHHbsix B ®I'OC OO0,
a TakkKe Ha OCHOBe (enepanbHOM pabodeil MmporpamMmbl BOCIUTAaHUA U C YYETOM
KOHIENIIMM TpernojaBanusi y4deOHOro mpeamera «XuMHUS» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickon denepamnuu.

[Iporpamma mo xumuu pazpaboTaHa ¢ IEIbI0 OKa3aHUsS METOIUYECKOW MOMOITU
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

[Iporpamma o xumMuu Ja€T NpeACTaBICHUE O HEJISX, O0IIeH cTpaTeruu 00ydeHus,
BOCITUTAHUS W  Pa3BUTUS  OOydYalONIMXCS  CpPEJACTBAMU  y4eOHOTO TIpeIMeTa,
yCTaHABIMBAET  00s3aT€IbHOEC  NPEIMETHOE  COJAEpXKaHUE,  IPEeIycMaTpUBAET
pacrpeie’eHue ero Mo KjiaccaMm U CTPYKTYpHPOBaHHE T10 pa3/iesiaM U TEMaM MPOrPaMMbI
[0 XUMHH, ONPENENAeT KOJUYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU
COJIepKaHMs, PEKOMEHIYEMYIO TOCIIE€/IOBATEIbHOCTh M3YUYEHUSI XUMHUU C Y4YETOM
MEXKIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBfA3€H, JOTMKM ydeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOydYalomUXCs, OMPENEIseT BO3MOXKHOCTH TMpeaMeTa
JUIsl peanu3aiuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YpPOBHE OCHOBHOIo o0O0IIero oOpa3oBaHMs, a Takke TpeOOBaHUM
K pe3yjibTataM OOy4YeHMs] XMMHHM Ha YPOBHE IeJed M3y4eHUs MpeAMEeTa U OCHOBHBIX
BHJIOB YU€OHO-TI03HABATEIbHOMN JAEATEIFHOCTH 00YUYarOIIErocsi 0 OCBOCHUIO YIEOHOTO
COJICpKaHMUS.



3HaHUE XUMHUHM CIYXXUT OCHOBOM [1iii  (pOPMHUPOBAHUS  MHUPOBO33PEHUS
0o0ydJaroierocsi, €ro NpeACTaBICHUN O MaTEpUAIbLHOM €IMHCTBE MHUpPA, BAXXHYIO POJIb
urpatoT GopMUpyemMble XUMHUEH MPEACTaBICHHUS O B3aMMOIIPEBPAILCHUSX DHEPTUU
u 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTAX pEIICHUs] TI00AIBHBIX MpoOIeM
YCTOMYUBOIO PAa3BUTUs YEJIOBEUYECTBA — CBHIPbEBOM, JHEPrEeTUYECKOM, IHUIIEBOU
1 9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHCHUSI.

N3yuenue xumuu:

CrOCOOCTBYET pealiu3allid BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (HOpMHUpPOBaHUS
KyJIbTYpPbl TUYHOCTH, €€ 00111eH 1 GyHKIIMOHAIBHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHpPOBAHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB  HUX  CaMOCTOSITEIbHOM  y4eOHOW  JIeATENIbHOCTH,
OKCIEPUMEHTAIBHBIX M HCCJICIOBATEIIbCKUX  yYMEHUM,  HEOOXOJUMBIX  Kak
B TTIOBCETHEBHOM XM3HHU, TaK U B MPOHECCUOHAIIBHOU ESITEIHLHOCTH;

3HAKOMUT CO CIEIU(UKON HAYYHOTO MBITIUICHHS, 3aKJIJIbIBAET OCHOBHI 1IEJIOCTHOTO
B3MUISiJa HA E€IWHCTBO MPUPOJLI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM H3TAlloOM
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

criocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE OOpa30BaHHE
00yJaromuxcs.

Jlanubpie HampaBieHUST B OOYYEHHMM XHUMHUHM OOECIEeUMBAIOTCSA CIenU(UKOit
coJiep KaHus y4eOHOro MpeaMeTa, KOTOPBIN SABIISETCS MeIarorndecky aJanTUPOBAHHBIM
oTpakeHHeM 0a30BOI HAYKM XMMUU Ha ONPEIEeNIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO o0O0IIero oOpa3oBaHHs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbl IEPBOHAUYATBHBIX MOHSATUNA XUMHH, OCHOB
HEOPraHMYECKON XMMUU U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX MOHATHN OPraHUYECKOU
XUMUHU.

CtpykTypa coaepkaHus MOpOrpaMmbl 1O XUMUU CGHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTI0 Moaxo/1a K e€ nzyuenuto. ComepkaHue CKIIabIBa€TCs U3 CUCTEMBI IOHSITUI
0 XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI 0O XUMHUUYECKO#l peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPTraHM30BAHBI 110 MPUHLMIY MOCIEA0BATEIILHOTO Pa3BUTHUSA
3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOIO0 YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS,

[Tepunoanueckoro 3akona /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHM;

YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

MPEAICTABICHNUN 00 IEKTPOIUTHICCKON TUCCOIUAIIMHN BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS paCCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKHU NTOJTYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBITIONIHASL (DYHKUMU OOBSCHEHHS] W MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOXHOCTEMN MPAKTUYECKOTO MPUMEHECHUS U TIOJIYYEHHS U3y4aeMbIX BEILIECTB.



OcBoeHue mporpaMmbl MO XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS
0 XMMHUYECKOM COCTAaBJIAIOLIEH HAay4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOWU
MPUPOABI, IEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MTO3HAHUS B HayKe.
N3yyenue XMMUM OIPOUCXOIUT C MPUBICYECHUEM 3HAHUHN U3 paHee U3YyUEHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 Kjaace.

[Ipy u3ydyeHHH XMMHUM MPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOM
HAayKd Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOW AESTEIbHOCTU
YelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3agada y4eOHOTO
npeIMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHMUYECKHX 3HAHUM — BaKHEMIIHMX
(akToOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUH, AOCTYMHBIX 0000IICHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, A3blka HAYKH, B MPUOOLIEHUH K HAYYHBIM METOAaM
NO3HAHUS TPU H3YYEHUU BEIIECTB M XHMHMUYECKMX peakuuid, B (HOPMHUPOBAHUU
U Pa3BUTUU TO3HABATEIBHBIX YMEHUW U MX MPUMEHEHUU B y4eOHO-TO3HABATEJIbHOU
U y4yeOHO-HUCCIEAOBATEIbCKON  JIESITeIbHOCTH, OCBOCHMHM MpaBWJ  0€30MacHOro
oOpalleHus ¢ BEIIECTBAMU B MOBCEAHEBHOM KU3HHU.

[Ipy wm3ydyeHMH XHMHHM Ha YPOBHE OCHOBHOIO 00IEero oO0pa3oBaHUs Ba)KHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue UHTEJUIEKTYaJIbHO pa3BUTOU JMYHOCTH, rOTOBOM
K camM000pa3oBaHUIO, COTPYAHMYECTBY, CAMOCTOSATEILHOMY MPHUHATHIO PEIICHUIH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPaBJIICHHOCTh OOyYEHMs] Ha CHUCTEMaTH4YecKOoe NMPUOOIIEeHHE O0YYarOIIUXCAK
CaMOCTOSITEJIbHOM TMO3HABATENIbHON JI€ATEIbHOCTH, HAy4YHBIM METOJaM TO3HaHUS,
(GbOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHre YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETCHHIIO 00YJAIONIUMHUCS OITBITa
pa3HOOOpa3HOW MESITeNbHOCTH, TO3HAHWS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITNH ), UMEIOIINX YHHBEPCAILHOE 3HAYCHUE JIJIsl PA3TUYHBIX BUIOB
NEeSITEBHOCTH;

dbopmupoBanue o0Iel GyHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHUCJIE€ YMEHUI OOBSCHATH U OLICHUBATBH SIBJIEHUS OKPYKAIOIIEr0 MUPa, UCIIONb3Ys
3HAHMSI U OMNBIT, MOJIYYEHHBIE MPU H3YYEHHH XUMHUH, NPUMEHATH UX IMPU pPEUICHUU
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOH JESATEIbHOCTH;

(GopmupoBanue y oOydarIUXCs TyMAaHUCTUYECKUX OTHOLICHHM, MOHMMAaHUS
HEHHOCTH XMMHMYECKUX 3HAHUN /i BBIPAOOTKH HSKOJOTHYECKH I€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJIOBOM JNEATEIBHOCTH B LIEJSAX COXPAHEHHUS CBOETO 3/10POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHMBAalMM K  OOYYEHHIO, CIOCOOHOCTEH K  CaMOKOHTPOJIIO
Y CAaMOBOCIIMTaHHIO HA OCHOBE YCBOEHHUS 00IIEUYET0BEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OOmiee 49uCIO YacoB, PEKOMEHIIOBAHHBIX ISl M3ydeHUs XUMHUH, — 136 9acos:
B 8 kiacce — 68 yacoB (2 vaca B Heneo), B 9 kiacce — 68 wacos (2 yaca B Heielo).



JUtst KaskI0ro Kilacca NpeyCMOTPEHO PEe3EPBHOE yueOHOE BpeEMs, KOTOPOE MOKET
OBITh HCIIOIB30BAHO YYACTHUKAMH 00pa30BaTEIbHOTO MpoIiecca B UEIsIX (OPMUPOBAHUS
BapUaTUBHOM COCTABJISIOLIEH COAEpKaHUs KOHKPETHOM padboueil mporpammel. [Tpu aTom
oOs3aTenbHast (MHBapUaHTHas) 4YacTb COJAEpXKAHUS MpeAMETa, YCTaHOBJIEHHAas
npuMepHOU paboyeit mporpaMMou, U BpeMsi, OTBOJUMOE Ha €€ U3ydeHUeE, TOJDKHBI ObITh
COXPAaHEHBI MOJTHOCTHIO.



COAEPKXAHUE OBYUEHUA

8 KVIACC

IlepBoHayabHbIe XUMUYECKHE OHATHSA

[Ipenmer xumuu. Posib XumMuK B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HAyK. Tena u
BelecTBa. Pr3nvecKre CBOKMCTBA BEWIECTB. ArperaTHoe COCTOsIHUE BemlecTB. [lonaTue
0 MeToJax Mmo3HaHusi B XxuMmuu. Yuctble BemectBa U cMmecu. CrnocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie 1 coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas Qpopmysna. BaqeHTHOCTh aTOMOB XHUMHUYECKHX JJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenabHAs aTtoMHas Macca. OTHOCHTENILHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

Komnuecto BemectBa. Mosib. MonsipHas Macca. B3auMocCBsA3b KOJTMYECTBA, MACCHI
U 4YHuCla CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacy€Tel mo QopMmynaM XUMHUYECKUX
COEIMHEHUMH.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peakiys 1 €€ Mpru3HaKu. 3aKOH
COXpaHEHHsI MacChl BellecTB. XuMUUeckue ypaBHeHus. Knaccudukanus XuMAYECKUX
peakiuii (CoeNMHEHUs, Pa3JIOKEHUs, 3aMEeIICHHs, 0OMEHa).

XumMmyeckmi SKCrepUMEHT.

3HAKOMCTBO C XHMMHYECKOW TMOCYAOW, MpaBWIaMuU pabOThl B JlabopaTopuu |
npuéMamMu oOpamieHusi ¢ J1a00paTopHBIM OOOPYAOBAHHEM, H3YYEHHE W OIMCaHUE
(bU3UYECKUX CBOMCTB 00pa3Il0OB HEOPraHMYECKUX BEIICCTB, HAOMIOJAeHNE (PU3MUESCKUX
(Tu1aBneHue BOCKa, TastHUE JIbJa, pACTUPAHHUE caxapa B CTYNKE, KUTIEHUE U KOHIAEHCALIHs
BOABbI) M XUMHUYECKUX (FOpPEHHE CBEYHM, IMPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) SIBJICHUM, HAOJIOJICHWE W OIMCAHHWE MPU3HAKOB
MPOTEKAHMSI XUMUYECKUX peakluuil (pa3iokeHue caxapa, B3aUMOJCHCTBUE CEPHOU
KHUCJIOTBI C XJIOpHIOM Oapwus, pazioxkenue ruapokcuna menu (Il) mpum HarpeBanmw,
B3aMMO/JICHCTBHE Kele3a ¢ pactBopoM conu Menu (I1), nydenue cnocoOoB pa3aeneHus
cMeceid (C TOMOINBIO MarHuTa, (UIBTpOBaHWE, BHIIAPUBAHWE, TUCTUIUIALINS,
xpomatorpadus), TpOBEJEHNUE OYMUCTKH MOBAPEHHOW COJIM, HAOIIOJACHUE M OMUCAHUE
pe3yJIbTaTOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MACCHI,
CO3JIJaHHUE MOJIeJIel MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. Cocta Bo3ayxa. Knucinoposa — 3neMeHT 1 IpocToe BEIECTBO.
Haxoxxnenue xuciopona B mpupone, GU3NIECKUE W XUMUYECKHUE CBOMCTBA (pEaKIIuH
ropenusi). Okcunbl. Ilpumenenue xkucnopona. CrocoObl MOTYYEHHs] KHUCIOpOAa
B JIabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mnpupoge. O30H —
aJuI0TpoIHasi MOAU(MUKALIHMS KUCIOPOa.



TeroBol 3(PEeKT XUMHUYECKOW pEaKIUu, TEPMOXUMHUYECKUE YPABHEHUS, SK30-
U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb W MeETaH. 3arps3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bonopon — smeMeHT u mpocTtoe BemecTtBo. HaxoxkaeHue BoaOpoJa B MPUPOJE,
dbu3nYecKre U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nosrydeHusi. Kuciorsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoycTBa BoAbl. Bona kak pactBopurens. PactBopel. HacsllieHHbIe 1
HEHACBIIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BelECTB B Boje. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJAE U
B JKM3HHM 4yesioBeKka. KpyroBopoT Bo/bl B IPUPO/IE. 3arpsA3HEHUE MPUPOIHBIX BOJ. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranuueckux coeauHeHuid. Oxcunbl.  Knaccuduxanus
OKCHJIOB: coJjieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHsbIe) u
HecosieoOpasyromue. Homenknatypa oxcugoB. dusndyeckne U XMMHUYECKUE CBOMCTBA
okcuJ0B. [lonydyeHne okcuoB.

OcHoBanus. Knaccudukanusi ocHOBaHUH: MIENOYN M HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanui. @Pu3MUECKME W XHMHUYECKHE CBOWCTBA OCHOBAaHUMU.
[Tomyuyenue oCHOBaHUIA.

Kucnorsl. Knaccudukamus xucnor. Homenxmarypa kucior. dusznueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTM MetaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlaCcCaMU HEOPTaHUYECKUX COCTUHEHUM.

XUMUYECKi 3KCrIEPUMEHT:

KaueCTBEHHOE OIpEJEIICHUE COAEPKAHUS KHCIOpPOJa B BO3AYyXE, NOJIyYEHUE,
coOupaHue, paclo3HaBaHUE W U3YYCHHE CBOWMCTB KHUCJIOpPOAA, HAOJIIOJCHUE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHHS U MPEKpallCHUs
ropeHusi (moxkapa), O3HAKOMJIEHHE C O0pa3llaMd OKCHIOB M ONMHCAaHWUE MX CBOMCTB,
MOJIyYCHHE, COOMpaHHe, paclio3HaBaHWE W W3Y4YEHHE CBOMCTB BOJOpoAa (TOPEHHE),
B3aumojelictBue Boaopona ¢ okcuaoM Meau (II)  (BO3MOXXHO HCIIONIB30BaHUE
BHJICOMAaTEPUAIIOB), HAOII0IeHNE 00pa3IIOB BEIIECTB KOIMIECTBOM 1 MOJIh, iCCIIeIOBaHNE
O0COOEHHOCTEW PACTBOPEHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBICHUE
PacTBOPOB C OINPEICIIEHHON MaCCOBOM JJOJIEH pACTBOPEHHOTO BEIIECTBA, B3AUMO/ICHCTBHE
BOJAbl C MeTaJulaMd (HaTpueM U KaibliieM) (BO3MOXKHO  HCHOJb30BaHHE
BHUJIECOMATEPUATIOB), HUCCIEJOBAHHWE OOpPA3L0B HEOPraHMYECKHUX BELIECTB Pa3IUYHbBIX
KJIaCcCOB, HAOJIIO/ICHHE U3MEHEHHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U LIEIOUYEH,
u3ydeHne B3ammojenictBus okcuaa meau (1) ¢ pacTBopoM cepHON KHCIIOTHI, KUCIOT
C METaJulaMH, PEeaklUi HEUTpaIu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHUE OJHOI'0 METAJIA IPYTUM U3 PACTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTAIIbHBIX
3a71a4 1o TeMe «BaXHeUIure KjIacChl HEOPraHUYECKUX COETUHEHU D).

Iepuoanuyeckuii 3akoH u Ilepuoanuyeckasi cucremMa xuMudeckux diaemenTos /..
MenaeneeBa. CrpoeHue aTomMoB. XuMHYecKasi CBA3b. (OKHCIAUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBble MOMBITKH KiIacCUPUKAIMN XUMUUYECKUX dJIeMEeHTOB. [loHsTHE O rpymmax
CXOJTHBIX 3JIEMEHTOB (II[€JIOYHBIE U IIEJIOYHO3EMEJIbHBIC METAJLJIbI, TaJIOT€HbI, UHEPTHBIC
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

ITepuonnueckuit 3akoH. [lepuoanueckas cucrema XUMHYECKUX djieMeHTOB [[.H.
MenneneeBa. Kopotkonepuomnas u jaimHHonepuoaHas ¢Gopwmel Ilepuognueckoit
cUCTEMBI XUMUUYECKUX 351eMeHTOB [[.1. Menneneesa. Ilepuonsl u rpynmnsl. Guznueckui
CMBICJI TTOPSAJIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AIEMEHTA.

Crpoenue atomoB. CoctraB atroMHbIX sifep. M3ortomsl. OmekTpoHbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 xumMuyeckux 3yeMeHToB [leproanyeckoit
cucrembl J[.1I. MeHneneeBa. XapakKTepUCTHKA XHUMHUYECKOTO 3JIEMEHTa IO €ro
nonoxeHuto B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMHUYECKHX DJIEMEHTOB,
METAUTUYECKUX U HEMETATTMYECKUX CBOMCTB MO TPYyIIaM U MEPUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u llepuognyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB U1 pa3BUTHS HayKH U nipakTuku. .M. MenneneeB — yuy€Hblil U rpakIaHVH.

Xumuueckas CB3b. KoBajieHTHass (MoJisipHass W HEMNOJISIpHAsA)  CBSI3b.

9J’I€KTpOOTpI/IIIaT€JILHOCTL XUMHMYECKHUX 31€MEeHTOB. MloOHHas CBs3b.
Crenenb oxuciaeHus. OKHCIUTEILHOBOCCTAHOBUTEIBHEIC PCaKu. HpOLIGCCBI

OKHCJICHUS M BOCCTaHOBICHHA. OKUCINTEIN U BOCCTAHOBUTEIIH.

XUMUYECKI SKCrIEPUMEHT:

u3ydeHrne OoOpa3lloB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCH/IAa [HMHKA C pacTBOpaMHM KHUCIOT W IIEJIOYEH, IMPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEakiuid (ropeHue,
pPEeaKIUM Pa3I0KEHUS, COCTUHEHHUS).

MexripegmerHbie CBA3M

Peanuzanuss MeXIpeIMETHBIX CBs3eM TMpW HW3YyYeHWHM XuMuM B 8 Kiacce
OCYILIECTBIISIETCS] YEPE3 UCMOIb30BaHNE KaK OOILIMX €CTECTBEHHOHAYUYHbBIX MOHSATUM, TaK
U TOHSATHH, SBISIOUIMXCS CUCTEMHBIMHU MJISI OTAENBbHBIX MPEIMETOB E€CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0uue ecTeCTBEHHOHAaYYHbIE MOHATHS: HAy4YHbINA (DaKT, TUIIOTE3a, TEOPHs], 3aKOH,
aHanW3, CHWHTE3, Kiaccuukamus, NEePUOAUIHOCTh, HAOIIOJEHNE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, MOJEIb, SIBIICHHE.

®dusuka: Marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, WU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsijl, BEIIECTBO, TEIO, OOBEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEPEHUS,
KOCMOC, TIJIaHeThl, 3BE311bI, CoTHIIE.

buonorus: potocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPObI, MOJE3HbIE
HCKOTIaeMbl€, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeLLl,eCTBO N XMMH4eCKaa peakuuni

ITepuonnueckuit 3akoH. [lepuoanueckas cucrema XUMHYECKUX djieMeHTOB [[.H.
Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KaJIbIUS U UX COCAUHECHUINB COOTBETCTBUU
C MOJIO’)KEHUEM 3J1IeEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM UXaTOMOB.

CtpoeHue BellecTBa: BUbl XUMUUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBAa OT THUIA KPUCTAUIMYECKON pEIIETKA W BUJA
XUMHUYECKOU CBSI3H.

Knaccudpukanys u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHMHUYECKHUE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJIaCCaM HEOPTaHUYECKUX COCAUHECHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukamus  XUMHYECKMX  peakIUii 1O  pas3iWyHbIM  IPHU3HAKAM
(Mo YKcay ¥ COCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY A (deKTy,
0 U3MEHEHHIO CTEIeHEW OKHCJICHHS XHUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH,IIO
YY4acTUIO KaTajlu3aTopa). DK30- U HHAOTEPMHUYECKUE pPEaKLUHH, TEPMOXUMUYECKUE
YPaBHEHUSL.

[TonsiTMe 0 cKOopocTH XMMHYeCKOW peaknuu. IloHarne 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [IoHATHE O TOMOTE€HHBIX U TeTEePOTEHHBIX
peakuusax. [lonstne o karanuze. I[lonsAatne o Xumuueckom paBHOBecHU. DAKTOPHI,
BIIMSIFOLIME HA CKOPOCTh XUMHUYECKOW PEAKLIUU U TTOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHUE YpaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust >IEKTPOIUTUYECKOW IUCCOLMALMU. IIEKTPOJIHUTHI U HEANEKTPOJIUTHI.
Katnonbl, aHmoHbl. MeXaHU3M JHCCOLMALIMM BEUIECTB C pa3jIMYHBIMH BHAAMHU
XuUMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U CIa0bIe JIIEKTPOIHTHI.

Peakmmun noHHOTO OOMEHa. YCIIOBHUS TPOTEKAHUS PEAKIMHd HOHHOTO OOMEHa,
MOJIHBIE U COKpAILIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUU U
CoJieil B CBETE MPENCTaBICHUN 00 DJIEKTPOIMTHYECKON amcconuanuu. KauecTBeHHBIC
peakunu Ha HOHBL. [IoHsATHE O rMapONIU3E Coei.
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XUMUNYECK SKCrIePUMEHT.

03HAKOMJICHHE C MOJICIISIMHA KPUCTAIUTMIECKUX PEMIETOK HEOPTaHUYCCKUXBEIIECTB
— METaJVIOB U HEMETaJuIoB (rpadura U ajiMasa), CJIOKHBIX BEIIECTB (XJIOpHaa HATPUS),
WCCJICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pEaKIMu OT BO3JACHCTBUSA
pa3IUYHbIX (PAKTOPOB, HCCIEAOBAHHE HSJIEKTPOIPOBOJHOCTH PpPACTBOPOB BEIIECTB,
npolecca TUCCOUAUU KUCIOT, 1ejIoYel U coseid (BO3MOKHO HMCIOIb30BAHUE BHUIEO
MaTepHaioB), IPOBEICHNE OTBITOB, MILTIOCTPUPYIOIINUX PU3HAKU MTPOTCKAHUS PEAKITUN
HOHHOTO 0OMeHa (00pa3oBaHKE OCajKa, BhIJICICHHUE T'a3a, 00pa30BaHUE BOJIbI), OTBITOB,
WLUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHMii (FrOpeHHUeE,
peakuu Ppa3JIOKCHHUS, COCIMHCHHS), pPACIO3HABAHWE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl U UX cOeTUHEHUS

O6m1as xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHu okuciieHus. CTpoeHue u Gu3nIecKre CBOMCTBA MPOCTHIX BEIECTB — raJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha TpuMepe xJjopa (B3aUMOJCHUCTBHE C METaJlJIaMU,
HEMeTaJlJIaMU, IeouaMu). XJa0poBoaopo 1. CossiHasi KUCI0Ta, XUMUYECKUE CBONCTBA,
noJiydeHue, npuMeHeHue. JlefictBre xjopa U XJIOPOBOJAOPOJA HA OPTaHU3M UeJIOBEKa.
Baxneiimme XJIOpuapl U UX HAX0XKICHUE B IPUPOJIE.

O61mas xapakrepucTtka 3jaeMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3MYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJAa M Cephl. AJUIOTPONHBIE MOAU(PUKAIUUA KHUCIOPOAA U CEpHI.
XuMuueckue cBoicTBa cepbl. CepoBOIOPOJ, CTpOeHUE, (PU3NYECKUE U XUMHUYECKHE
cBoicTBa. OKCHABI CEephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUI0B. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBA (OOIIME KaK MPEICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckne). XuMUYECKUE PEAKIUH, JIEXKAIINE B OCHOBE MPOMBIIIJICHHOTO CItoco0a
NOJIyYEHUsI CEpHOU KUCIOThL. [IpuMenenue cepHoil kucnoTel. Coau CEpHOM KHUCIOTHI,
KayeCTBEHHas peakuus Ha cyiabdar-uoH. Haxoknenue ceppl M €€ COeqUHEHUUN
B Ipupojae. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOWIEH Cpellbl COCIMHEHUSIMH CEpbI
(KUCTOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJIOEMOB), CITOCOOBI €TI0 MPEIOTBPAIICHHUS.
OO6miast xapakTepucTuka 3JeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIEHUS. A30T, paclpOCTpaHEeHHE B mpHUpojae, pusndeckue u
XUMHYECKUe cBoWcTBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (Qu3nydecKue u
XUMUYECKHE CBOMCTBA, MOJydyeHrue U npuMeHeHnue. Conu aMMOHMS, UX (U3UYECKHEU
XUMUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHash peakuusi Ha HOHbI aMMOHUS.
A3oTHas KHCIIOTa, €€ MoMydeHue, GU3NUecKrue W XUMUYECKue CBOMCTBa (0OIIue Kak
MPEICTaBUTENS KJlacca KUCIOT U cnenududeckue). Mcnons30Banne HUTPATOB M COJICH
aMMOHHSI B KA4eCTBE MHUHEpAIbHBIX yAOOpeHUi. XHMHUYECKOE 3arpsi3HEHUe
OKpY’Karolen cpeabl COCTUMHEHUSIMU a30Ta (KUCIOTHBIE IO, 3arpsi3HEHUE BO3AYXa,
1mouBbl ¥ Boj10éMOB). Docdop, ammorponHbie Moaudukanuu ¢ocdopa, buzndeckue u
xumudeckue cBoiictBa. Okenn docdopa (V) u dpochopras kuciiora, Gpusrueckue
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U XUMUYECKue cCBoiicTBa, mnonyueHue. HMcmonb3oBanue ¢ochatoB B KayecTBe
MUHEPAIbHBIX yI0OPEHUI.

O61as xapakrepucTtika 3nemMeHToB [V A-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCIEHHUS. YTJIepoja, aUIOTPONHBbIE MoAupHKaImy,
pacmpocTpaHeHHe B TMPUPOAE, (PU3NUECKHE M XUMHUYECKHE CBOWCTBA. AmcopOuus.
Kpyrosopot yriepona B npupoae. Okcuapl yriepoaa, ux (GuU3HuecKhue U XUMHUYECKUe
CBOWCTBA, JACHCTBHE HA )KUBBIE OPTAaHU3MBI, TOTYYCHHUE U TIPUMEHEHUE. DKOJIOTUIECKUE
npoOJieMbl, CBsi3aHHbIE ¢ OKcuaoM yriiepoza (IV), rumnoresa rimobalbHOTO MOTETUICHUS
KJIMMarta, MapHUKOBBIA 3¢ dexT. YrompHas KHCIOTa M €€ CONH, MX (U3HUECKHe H
XHUMUYECKUE CBOICTBA, MOydYeHUE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
WoHbI. Vcronp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH B CETbCKOM
XO3SIMCTBE.

[lepBoHavanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBaX KAaK O COCIUHEHUSIX
yriepona (MeTaH, dTaH, STHJICH, alleTUICH, TaHOJ], TIWIEPHUH, YKCYCHas KHUCIIOTA).
[TpupoiHbIE NCTOYHUKHU YTIEBOIOPOAOB (YTOJb, MPUPOIHBIN a3, He(Th), MPOTYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [loHsATHE O OMOTOTHYECKHU
BOXHBIX BEIECTBAX: XXUpax, OelKax, yrJieBoJaX — W MX POJM B JKU3HU YEJIOBEKa.
MatepuanbHOE €IMHCTBO OPraHUYECKIX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢uznueckre ¥ XUMUYECKHE CBOMCTBA, MOJyYeHUE U MPUMEHEHHE.
Coenunenust kpemuus B npupoje. O0mue npencrapienuss 06 okcunae kpemuus (IV) u
KpeMHUEeBON kuciore. CHIMKAaThl, UX HCIOJb30BaHHWE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiue cTpouTeNnbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEeMEHT, O€eToH,
xene300eToH. [IpoOremMbl 0e30MacHOTO MCMONB30BAHUSA CTPOUTEIBHBIX MaTepUaIoOB
B IIOBCEIHEBHOM KU3HU.

XUMUYECKI SKCrIEPUMEHT:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
NPOBE/ICHNE KaYeCTBEHHBIX PEAaKIUi Ha XJIOPUA-MOHBI M HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTPAKAIOIINEe (PU3NIECKUE U XUMUYECKHE CBOWCTBA TAJIOTC€HOB U
UX COCOUHEHUM (BO3MOXHO HCIOJIb30BAaHUE BHUIACOMATEPUAIIOB), O3HAKOMJICHUE
c oOpasmamu XJIOpPHIOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C oOOpas3laMu cepbl U e¢
COEIMHEHUSAMH (BO3MOKHO MCITOJIb30BAHUE BHICOMATEPHAIIOB), HAOIIOICHHUE TTpoIlecca
oOyrIuBaHUs caxapa Mo ACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUCHUE
XAMHYECKUX CBOWMCTB pa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJACHHE KAYeCTBEHHOMU
peaknuu Ha CyibGaT-uOH M HAOJIONCHHWE MpU3HAKa €€ MPOTEeKaHWs, O03HAKOMIICHUE
¢ ¢usnueckuMu CBOWCTBaAMHU a3oTa, ¢Gochopa W HUX COCAUHEHUH (BO3MONKHO
WCIIOJIb30BAaHUE BHICOMATEPHATIOB), 00pa3mamMu a30THBIX U (PocPOpHBIX yHAOOpEHHIH,
MoJiyyeHue, coOupaHue, paclo3HaBaHWE U HU3yUYEHHE CBOWCTB aMMHaka, MPOBEICHUE
KaueCTBEHHBIX pEaKIMi Ha MOH aMMOHHS U (ocdaT-uoH M U3y4eHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aHUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIBIO
(BO3MOYKHO HCIOJIb30BaHUE BUACOMATEPHUAIOB), U3YUCHUE MOJEIEH KPUCTAIITMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJICHHE C MPOIECCOM aJaCcopOLHU
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PacTBOPEHHBIX BEUIECTB AaKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOrasa,
IOJIydyeHUe, coOMpaHHe, DPACIIO3HABAHWE M H3Y4YEHHE CBOWCTB YIJIEKUCIIOTO Trasa,
MIPOBE/ICHUE KAaYeCTBEHHBIX pPEAKUMNA HAa KApOOHAT M CHUJIMKAT-UOHBI U H3y4EHUE
IIPU3HAKOB  MUX  MPOTEKAHUSA, O3HAKOMIICHME C  NPOAYKLUMEW  CUIIMKATHOU
IIPOMBILJIEHHOCTH, PEIICHUE DOKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «Baxuenmme
HEMETAJUIbl U UX COCIUHECHUS.

MeTanjabl 1 UX COeTUHEHHU S

OO6miast XxapakTepUCTUKA XUMHYECKUX JIEMEHTOB — METAUIOB Ha OCHOBAaHUM MX
nosioxkeHuss B Ilepuoauueckoin cucteMe xumuueckux anemMeHtoB .M. MenaeneeBa u
cTpoeHus atoMoB. CTpoeHHEe MeTajuioB. MeTamMyeckasi CBSI3b W MeETajuInyecKas
KpUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMHUYECKUM psifi HANPSHKEHUH  METalIoB.
dusnueckre U XUMHUYECKHEe CBOMCTBA MeTaJlIOB. OO11I1e CTIOCOOKI TTOTYYEHHUST METAJIJIOB.
[TonsiTe 0 KOPPO3UM METAIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl
(cTasb, 4yT'yH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IMPOMBIITICHHOCTH.
[lenounble MeTamabl: mnojoxeHue B Ilepruonnyeckod CUCTEME XUMHUUYECKUX
anementoB .M. MenpaeneeBa, CTpOEHHME UX AaTOMOB, HAaXOXKJIECHHUE B TMPUPOJIE.
dusnyeckue M XMMHUYECKHWE CBOWCTBa (Ha mpumepe Hatpus U Kamus). OKcuabl |
TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHune 1me0YHbIX METAIOB U UX COSIMHEHUH.

[[lenoyHo3eMeNbHBIE METATUIBI MATHUW M KAJIBIMIA: MOJIO)KEeHUE B [leproanyeckoi
cucreme xumuueckux sneMeHToB .M. MenzaeneeBa, CTpoO€HUE UX aTOMOB, HAXOXKJICHUE
B npupoje. dusznueckue M XMMUYECKHE CBOMCTBA MarHud U Kaiblus. Bakneiue
coeMHEHUs Kanblus (OKCHI, TUAPOKCHI, coiik). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHMUSI.

AnroMuHui: nonoxkeHue B Ilepuonndeckol cucTeEME XHUMHUYECKUX AJIEMEHTOB
JI.1. MeHngeneeBa, CTpOEHHE aToOMa, HaxOXAcHWE B mpupone. Dusmyeckue u
XUMHUYECKHE CBOMCTBA aTOMHHHSA. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCHIA
AITFIOMHHHS.

Keneso: mosoxxenune B llepruoanyeckord cUCTeMe XHUMHUYECKUX 3yeMeHTOB J[.1.
MenpaeneeBa, CTpOCHUE aToMa, HaXOXAeHUE B mpupoae. Ouznyeckne m XUMMHUYECKUE
cBoiicTBa xene3a. Okcuasl, Tuapokcuasl u conu xene3a (1) u xemesza (I11),ux cocras,
CBOWCTBA U MOJIyYECHHUE.

XUMUYECKki SKCrIEPUMEHT:

03HAKOMJIEHHE C 00pa3laMyi METAJIJIOB U CILJIABOB, UX (PU3MUECKUMH CBOWCTBAMHU,
M3YyYE€HHUE  PE3YyJbTaTOB  KOPPO3UM  METauioB  (BO3MOXKHO  HUCIIOJB30BAaHUE
BHJICOMATEPHUAJIOB), 0COOCHHOCTEH B3aMMOCHCTBHS OKCHIA KAJIBIUSA U HATPHUS C BOJIOK
(BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIEA0BAHUE CBOMCTB KECTKON BOIbI,
MpoI1iecca ropeHus eye3a B KUCI0po/ie (BO3MOKHO UCTOJb30BAHUE BUIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HAa MOHBI (MArHUS, KaJIblKs, aTIOMUHUS,
uuHka, xeneza (II) u xeneza (IIl), meau (II), HaOnroAeHUE M OMUCaHHE MPOLIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATpUs, Kallusd U KaJlblKs (BO3MOXKHO UCIIOIB30BAHUE
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BUJICOMATEPUAITIOB), HCCIEN0BaHHEe aM(OTEPHBIX CBOMCTB THUIIPOKCHUIIA ATIOMUHHUS U
TUAPOKCUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad 1mo TeMme «Baxueitmme
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAOLIas cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOM JKU3HU 4YelOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuud B ObiTy. IlepBas momoib mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHYECKOe 3arpsA3HEHUE OKpyXKawolledl cpeabl (mpefenbHas JOMyCcTUMAas
koHueHTpauus BeulecTB (nanee — [IJIK). Ponb xumum B pemieHHH 3KOJOTMYECKHX
npoosieMm.

XUMUNYECki SKCrIepMMEHT.

M3y4eHHue oO0pa3loB MarepuasioB (CTEKJIO, CIUIaBbl METAUIOB, ITOJIMMEPHBIC
MaTepHaIbI).

MexripegmerHbie cBA3N

Peanuzanmss MeEXIpEJIMETHBIX CBSI3eW TNpHM HM3y4yeHWHW XuMuu B 9 Kjacce
OCYIICCTBIISICTCS YE€PE3 MCIOIB30BaHUE KaK OOITUX €CTECTBCHHO-HAYYHBIX MTOHATHH, TaK
M TIOHSATUH, SBJSIFOIIMXCS CHUCTEMHBIMU JUISI OTHCIBHBIX MPEIMETOB €CTeCTBEHHO-
HAY4YHOTO ITUKJIA.

OO01mue ecTecTBEHHO-HAYYHBIE TIOHSATHS : HAyYHBINA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHHTE3, KiIaccuukamms, TEepUOANYHOCTh, HAOIIOJCHNE, SKCIICPUMEHT,
MO/JICTHPOBAHNE, HM3MEPEHUE, MOJIENb, SIBICHUE, MApPHUKOBBIA 3(PQPEKT, TEXHOJIOTH,
MaTepHUaIbI.

®dwusuka: Marepusi, aTOM, JJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHUJ, H3OTOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIa, FICKTPUUCCKUIN 3apsi/l, MPOBOJIHHUKH, MOIYIPOBOTHUKH,
TVRJIIEKTPHUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKas pEmETKA, CIUIaBbl, (QU3UYECKUC
BEIIUYMHBI, CJAWHHUIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: QorocunTes, npixanwe, Owocdepa, sKocucTeMa, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOSJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpAIbI, TOPHBIE MOPOJBI, MOJIC3HBIC
MCKOIIaeMbI€, TOIJIMBO, BOJHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHUHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIEC Pe3yJbTaThl OCBOCHHSI ITPOTPAMMBbI OCHOBHOTO 00IIIeT0 00pa30BaHUs
JOCTUTAIOTCS B XOJ¢ OOYYEHHUS XUMUU B CAMHCTBE YYeOHOM W BOCIUTATEIBHOMU
JESATENHPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH POCCUHUCKUMHU COITUOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSITHIMU B O0IIIECTBE MPAaBHJIAMUA M HOPMaMH
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATTN3AIIUN
00y4Jaromuxcs.

JIM4HOCTHBIC pe3yabTaThI OTpaXKaroT TOTOBHOCTh o0 yJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMH M PACIIUPEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpUOTHYECKOT0 BOCIIUTAHMUSI:

[IEHHOCTHOT'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY M
HAYyYHOMY HaCJIEIHI0, TOHUMAaHUs 3HAaYeHHU XUMUYECKON HAYKU B )KU3HU COBPEMEHHOTO
oOlIecTBa, CIOCOOHOCTH BIAJNETh JOCTOBEpPHOW UWHPOpMAIMell O MepeaoBbIX
JOCTH)KEHUSAX U OTKPBITHUSX MHPOBOW M OTEYECTBEHHON XMMHM, 3aUHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U 0OIECTBa;

2) TPa’KIAHCKOro BOCIIHTAHUS:

MPEACTABICHUS O COIMATbHBIX HOPMax U MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUIN
B KOJUICKTUBE, KOMMYHUKATHBHON KOMITETCHTHOCTH B OOIIIECTBEHHO MOJIC3HOM, yueOHO-
UCCIICIOBATEIbCKON, TBOPUYECKOW W JAPYTMX BHIAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOH COBMECTHOM JCSITEJIBHOCTH TPH  BBIOJHCHUH  YUYCOHBIX,
TIO3HABATEIIbHBIX 33/1a4, BHIITOJHCHUN XUMUYECKUX SKCTICPUMEHTOB, CO3/IaHUHU YUCOHBIX
MPOCKTOB, CTPEMJICHHS K B3aWMOIOHHUMAHHIO M B3aUMOIIOMOIIM B MpPOIECCE ITOM
y4eOHOM e TeIbHOCTH, TOTOBHOCTH OILICHUBATh CBOE MOBEICHHE M MOCTYIKH CBOMX
TOBApUINEH C TIO3WIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHSI
MIOCJIEICTBUI ITOCTYIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE TIPEACTABICHUSI O BEIIECTBE M XHWMHUYECKOM pEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHA U COCTABIIAIOIINE OCHOBY
JUIsl IOHUMAHUS CYUIHOCTH HAy4YHOM KapTUHBI MUpa, NPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3AUMOCBSA35X YEIIOBEKA C MPHUPOIHOU CPENOH,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJbHBIE MOTHBBI, HAITPABJICHHBIE HA MOJIYYEHNE HOBBIX 3HAHHUM 110 XUMUH,
HEO0OXOUMBIE 1JIs 00BsICHEHHS HA0JII01aeMbIX TPOLIECCOB U SABJICHUH, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENICKON KYJIbTYPhl, B TOM YUCJIE€ HABBIKOB CAMOCTOSITEIbHOMN
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paboThl ¢ yueOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOil, JOCTYITHBIMU TEXHUUECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOT U

MHTEPEC K 00YYEHUIO U TO3HAHUIO, JIFOO03HATETBHOCTh, TOTOBHOCTh U CLIOCOOHOCTD
K caM000pa30BaHNI0, MPOSKTHON M MCCIIEI0BATEIbCKON AEATEIBHOCTH, K OCOBHAHHOMY
BBIOOpY HAIIPABIIEHHOCTH U YPOBHS 00Y4YeHHS B JaIbHEHIIIEM;

4) ¢popMHuPOBAHUS KYJbTYPbI 310POBb:

OCO3HAHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'0 OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JJ0pOBbII 00pa3 ®U3HHU, OCO3HAHUE MOCIIEICTBUM U HETIPUSTUE BPEIHBIX
npuBblueK (yMmoOTpeOJieHUsT aJKOToJsl, HApKOTHUKOB, KYpEHHs), HEOOXOJAMMOCTU
cOOIO/IeHUsT MpaBUil 0€30MaCHOCTH NpH OOpallleHHMH C XUMHUYECKHMMH BEUIECTBAMU
B OBITY U peaJIbHON KU3HH;

5) TpyaoBOIro BOCTIMTAHMS:

HHTEPEC K MPAKTHYECKOMY HM3YYEHHIO MpO(QeccHii W Tpyda pa3IudHOro poja,
YBaKCHHE K TPYAY U pe3yabTaraM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHMN 10 XMMHH, OCO3HAHHBIA BHIOOP MHIUBHIYalbHOM
TPACKTOPHUHM IIPOJOJDKEHHs OOpa30BaHMs C YyYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB W IOTPEOHOCTEH, YCIENIHOM
Mpo(heCCHOHATIBHOM JESITEIBHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) K0JI0rHYeCKOro BOCTUTAHMSA:

HKOJIOTHYECKH I1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK HCTOYHUKY >KU3HH
Ha 3emiie, OCHOBE €€ CYIECTBOBaHUS, IOHUMAHNE IEHHOCTH 3JJOPOBOTO U O€30MaCHOTO
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3nueckomMy U
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJIEHUS TPaBUJI OE30MacHOIro
MOBE/ICHUSI TIPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3/I0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJydyaeMble TMpPU M3YUYEHUU XUMUU, IS
pelIeHUsT 3a]1a4, CBSI3aHHBIX C OKPYXKAIOWIEH IMPUPOJHOW CPEAOM, IJIs HMOBBILICHHS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhI, OCO3HAHHUSA TTI00aTFHOTO XapaKTepa KOJIOTUYECKUX
mpo0ieM © MyTed MX pemeHUs MOCPEICTBOM METOJOB XHUMHH, 3KOJIOTHYECKOTO
MBIIUICHUS], YMEHUS PYKOBOJCTBOBAaTbCS UM B MO3HABATENIbHOW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe  meranpenMETHBIX ~— PE3yJIbTATOB  BBIACISAIOT  3HAYUMBICJIS
dbopMupOBaHUST MHPOBO33pCHUS OOIIEHAYYHBIC TMOHATHSA (3aKOH, TEOPHs, MPHHIIHII,
runotes3a, Qakrt, cuctema, Mmpolecc, IKCIEPUMEHT U JAPYroe.), KOTOPble UCHOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MpEaMETaxX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 3TUX
npeaMeToB (pOpMHUPOBATH MPEACTABICHUE O IIEJOCTHOM HAy4yHOW KapTUHE MUPAa,
Y YHHBEpCaJbHbIE yueOHbIE JAeHCTBUS (I03HABATENIbHbIC, KOMMYHUKATUBHEIE,
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PETYISTUBHBIE), KOTOpBIE 00ecreynBaoT (dbopmMupoBaHuE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOU JEATEIBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJornuyeckue J1eMicCTBHA:

YMEHHS MCIOJIb30BaTh MPUEMBI JJOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUN:
PacKpbhIBaTh CMBICI XHMHUYECKHUX MOHSATUM (BBIACTSATh MX XapaKTEepHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMU TOHSTHSMHU), HCIOJIb30BATh TMOHSATHS IJIS
OOBSICHEHUS OTNEJbHBIX (DAKTOB U SIBJICHUU, BHIOMPATh OCHOBAHUS M KPUTCPUUIJISA
KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUW, YCTaHaBIUBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBS3M MEXIY OOBEKTAaMHU HM3YYCHHS, CTPOUTH JIOTUYECKHUE
paccyxaeHusi (MHAYKTUBHbBIC, JEIYKTUBHBIE, [0 AaHAJIOTWHU), JejaTh BBIBOJBI H
3aKJIFOUYCHUS

yMEHHE TPUMEHSATH B TpollecCe TIO3HAHUS TOHATUS (MPEeIMETHBIE W
MeTanpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIU, MCIOJb3yeMble B XUMUH,
nmpeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJCIBbHBIC MPEACTABICHUS —
XUMUYECKHUH 3HAK (CHMBOJI 2JIEMEHTA), XUMHUUecKas (hopMyJia U ypaBHEHUE XUMUYECKON
peaKIuu — MPU PEIICHUU y4eOHO-TI03HABATENbHBIX 33/1a4, ¢ YUYETOM ITUX MOJICIBHBIX
MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHUMHYECKHX BEIIECTB M XHUMHUYECKUX PEAKIUHA, BBIIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHBIE CBSI3M U MPOTUBOPEYHUS B H3y4aEMBbIX
po1eccax U sIBICHUSX.

Ba3oBble ucciaenoBaTe/bCKUe 1eiCTBUA.

YMEHHME HCIO0JIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)KE€ B KA4eCTBE OCHOBBI JJIs1 (DOPMHUPOBAHUSI TUIOTE3bI IO MPOBEPKE
MPaBWILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OmbiTa 10 IUJIAHWUPOBAHHWIO, OpraHM3alldd W  IPOBEIACHUIO
YYCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HA0I01aTh 3a X0JI0M ITpoIiecca, CaMOCTOSTEILHO
IIPOTHO3UPOBATH €0 PE3YNIbTAT, (HOPMYIUPOBATH 00OOIIEHUS ¥ BBIBOJIBI 11O pe3yJIbTaTaM
MPOBEAEHHOTO OIBITa, UCCICAOBAHUS, COCTABIIATH OTUET O MIPOJICTIaHHOK padoTe.

Pabora ¢ undpopmanueii:

yYMEHHUE BBIOUPATh, AHATTM3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAIIUIO PA3TUIHBIX
BUIOB W (GOpM TMPEACTaBICHUS, MOIy94aeMyl H3 pPa3HbIX HMCTOYHUKOB (HAy4HO-
MOMyYJsIpHAs JINTepaTypa XUMHYECKOTO COJIEpPKaHMs, CIPABOYHBIC MOCOOHS, PECYPCHI
NuTtepHera), KpPUTUYECKH  OLEHHUBATh MPOTUBOPEUYMBYID U  HEJOCTOBEPHYIO
nH(bOpMAITHIO;

YMEHUE MPUMEHSTh PA3IUYHble METOJbl W 3alpoChl MpPU MOUCKE U OTOOpE
MH(pOpPMALIK U COOTBETCTBYIOIINX IAHHBIX, HEOOXOAUMBIX JIJIs1 BHITOJIHEHUS] YUEOHBIX U
MO3HABATEIBHBIX 3a7a4 ONpEeACJEHHOTO THUMA, NPUOOpPETEHHWE OmNbITa B 00JaCTH
UCIIOJIb30BaHUsl UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJaJcHUE
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KYJIbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIIbHO
BBHIOMpaTh ONTUMAJbHYIO (opMy mpeacTaBieHUS HHPOPMAIMU W WILTIOCTPUPOBATH
pelraeMble 3a/1a41 HECIIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyrumMu ¢popmamu rpaduku
1 MX KOMOMHAIUSIMU,

yMEHHE  UCIIOJb30BaTh W  aHAJU3UPOBATH B  TMpolecce  y4yeOHOU H
HCCIIEIOBATEIBLCKON JeATeTbHOCTH HWHGOPMALUI0 O BIUSHUU MPOMBIIUICHHOCTH,
CEJILCKOI0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3a/7aBaTh BOMPOCHI (B XOJ¢ Jauangora v (Wiv) AUCKYCCHUH) IO CYIIECTBY
o0cyxaaeMoi TeMbl, (OPMYIUPOBATH CBOU MPE/JIOKEHUS OTHOCUTEIIBHO BBITIOTHEHUS
MIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHue ONbITa MPE3CHTAMU PE3YIbTATOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (J1a0OpPaTOPHOT'O ONBITa, JA0OPATOPHOM PabOThI IO HCCIICIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIbHOU U
UCCJIECIOBATEILCKOM JEATEILHOCTH MPU PEIICHUH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3UIUN (0OCYyXAeHUs, 0OMEH MHCHHSIMH,
«MO3rOBbI€ LITYPMbD», KOOPAUHAIIUS COBMECTHBIX JEUCTBUM, ONpEICIICHUE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOM pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC NeHCTBUMA:

YMEHHE CaMOCTOSITEIbHO OMNpENeNsITh 1€  JCSTEIbHOCTH, TIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TP HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HambOosiee 3(P(EeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U
MO3HABAaTEIbHBIX  3a7a4, CAMOCTOSITENIBHO  COCTaBISATh WJIH  KOPPEKTHPOBATH
MPEJIOKEHHBIA aJTOPUTM JECUCTBUM MPHU BBIIIOJHEHUM 3aJaHUN C YUYETOM IOJYUYCHUS
HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTAX — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE IOJYYEHHOI'O pPE3yJIbTaTa 3asBJICHHON LIEJIM, YMEHHE HUCIOJIb30BaTh H
aHAJM3UPOBATH KOHTEKCTHI, IPEIJIAraeMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHBI

B coctaBe npeaMeTHbIX pe3yibTaTOB M0 OCBOCHUIO 00S13aTE€IBHOTO COJIEpKaHMUs,
YCTaHOBIICHHOTO JAHHOU (efepanbHOi pabodeld mporpaMMoin, BBIJEISIIOT: OCBOCHHBIC
0Oy4JaroNMMICS HAyYHBIC 3HAHUS, yMEHHUS M CTIOCOOBI JCHCTBUH, cHelUpUIeCcKUe s
MpPEeIMETHON 0051acTH «XUMUS», BHIIBI JACSTEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUA,
€ro MHTEPIpETAliU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YICOHBIX M HOBBIX
CUTYyalLUsIX.

K xoniy obydenuss B 8 kJjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:
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pPacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TIIOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUH AIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTEJ]bHAas AaTOMHAas W MOJEKYJsSIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas J0JIsI XUMUYECKOTO DJIEMEHTA
B COCIAMHEHUHU, MOJAPHBIK OO0OBEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATETBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKash peakus, KiaccupuKauus
pPEaKIMii: peakMi COCIUHEHUS, PEAKIIMMU PA3JI0KEHMS, PEAKIIUH 3aMEILCHUS], PEAKIUU
0o0OMEHa, HK30- U SHIOTEPMUYECKUE PEAKIMH, TEIUIOBOU 3(h(PEeKT peakiuu, 11po atoma,
ANIEKTPOHHBIN CJIOM aToMa, aroMHas OpOUTallb, paguyc aToOMa, XUMHYECKasl CBA3b,
NOJISIPHAsE U HENOJIIPHAsT KOBAJEHTHAs CBS3b, MOHHAs CBA3b, MOH, KAaTHOH, AHHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUsi) B PacCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX NOHATUNA U IPUMEHSATH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBiIeHUS (POpMyN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUK;

OTpEJIENSITh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHUSAX, CTECTICHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COCJIUHEHUSAX, MPUHAMJICKHOCTh BELIECTB
K OMNpeneNéHHOMY KJIAcCy COEIMHEHUNW 1o QopMynaMm, BUJ XUMHYECKON CBSA3M
(KoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBath cMbIci [lepuoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATH
[IOHUMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT HX
noynoxxeHuss B llepuoguueckod cucreme, 3aKOHOB COXPAaHEHUsI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuyHyio ¢opmy llepuoamueckoil cucTembl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuyaTh MOHATHUS «TJlaBHas noArpynna (A-rpynmna)» u
«mobounass moxarpynmna (b-rpymma)», mManbie u OoyblIME€ TEPHOIBI, COOTHOCUTH
o0o3HaueHus, KOTopble UMeroTcs B Tabnuie «llepuoanueckas cucreMa XUMHUYECKUX
sanementoB .M. MenzaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHHUS ATOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apAl sapa, oOliee YHCIO JJIEKTPOHOB U
pacnpeeneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHWYeCKHe  BEIleCTBa,
XUMHYECKUE peakuuu (IO YMCIy M COCTAaBYy YYacTBYIOIIMX B PEAaKIMH BELIECTB,II0
TerioBoMy 3 dekry);

XapaKkTepHu30BaTh (ONMUCHIBATh) OOIIME XUMUUYECKHE CBOMCTBA BEILIECTB PA3INIHBIX
KJIACCOB,  IOATBEpXJas  ONMCAaHWE IPUMEpPaMHM  MOJEKYJISAPHBIX  YPaBHEHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKaHUS XUMHUYECKNX IIPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa M0 (opMyJie COEAMHEHHS, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;
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MPUMEHATh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON NESTEIbHOCTH — AaHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IleHHe, CUCTeMaTU3alNIo, KJIACCU(PUKAIUIO, BBIIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JJISI M3YyYEHUS CBOWCTB BEIIECTB M XUMHYECKUX PEAKIIUU,
€CTEeCTBEHHO-HAY4YHbI€ METOIbl IO3HAHUS — HAOII0ACHUE, U3MEPEHUE, MOJICIMPOBAHME,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeIOBaTh IMpaBUjaM IMOJb30BaHUA XUMHUYECKOW MOCYAOH M JIabOpaTOpHBIM
o0opyZoBaHMEM, a TaKKe IMpaBuiaM OOpallleHHus C BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMUUYECKHUX OIBITOB MO MOJYYECHHUIO
U coOupaHuio ra3oo0pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAETEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
IPOBOAUTh XMUMHUYECKHUE JKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOUEH U
KHCJIOT C IOMOUIbIO HHIUKATOPOB (JaKMYC, (DeHONPTaNIeHH, METUIIOPAHK U APYTHE).

K kxonmy oOyuenus B 9 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM:

PaCKpBIBATH CMBICI OCHOBHBIX XUMUUYECKUX MOHATUI: XUMUUYECKUM 2JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CJIIOKHOE BEIIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas pEeakius, XUMHUUYECKas
CBsI3b, TEIIOBOM A(D(PEKT peakiuu, MoJb, MOJISAPHBIM 00BEM, PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHUYECKAs JAHUCCOILMAIUSA, PpEaKIHUH HOHHOrO0 OOMEHa,
KaTajau3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpAaTUMbIE pPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEINb, BOCCTAHOBUTEIb, OKHCICHUE
U BOCCTaHOBJICHHE, aJIOTPONUs, amM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHAaf,
MOHHAs, METaJUIMYECKas), KpUCTAJUIMYECKAsT PEIIETKa, KOPPO3Hsl METAIUIOB, CIUIABBHI,
CKOPOCTh XUMHMYECKOW PEaKUuu, NOpeaebHo ponyctumas KkoHueHtpamusa [IJIK
BEILECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHIATUN U IPUMEHSITHITH
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHUKY JJIs COCTAaBIICHHUS (OPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTb U CTEINEHb OKHUCICHHUS XHUMHUYECKUX DJIEMEHTOB
B COCIMHEHHMSIX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTH BEUIECTB K OIPEACIEHHOMY
KJIACCy COEMMHEHHMU 1o (opMmyiaMm, BUJ XUMHYECKOW CBA3M (KOBAJIGHTHAs, MOHHAs,
METAJUIMYECKasi) B HEOPraHWYECKUX COEIMHEHUSX, 3apsii HMOHAa M0 XUMHUYECKOU
dbopMyIe, xapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPTaHWMYECKUX COSAMHEHUH, THUII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbica  Ilepuoamueckoro  3akona J[.MI. MennaeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHKE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOINYHYIO (hOopMy
[lepronnyeckor CHCTEMBI XHUMUYECKHX 3JJIEMEHTOB: pa3jvuyaTh IOHATUS «TJIaBHAS
noarpynmna (A-rpymnmna)» u «mnobouHas noarpymnmna (b-rpynna)y», mansie u Oomibiine
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MEPUOJIbI, COOTHOCUTh OOO3HAUEHUS, KOTOPHIE WMEIOTCS B TEPHOIUICCKOM
Ta0NHIle, C YWUCIOBBIMA XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3aps sAapa, 00IIee YUCIIO AIEKTPOHOB U paclpeeieHUE UX 10
AJIEKTPOHHBIM CIIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
AJIEMEHTOB U MX COCIWHCHUUB TpelesiaX MaJbIX MEPUOJ0B M TJIABHBIX MOATPYIII C
y4ETOM CTPOECHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHYECKHE  OJIEMEHTHI, HEOPTraHUYECCKUE

BEIIECTBA, XUMUYECKUE Peakiuu (10 YHUCIy M COCTaBY
YYaCTBYIOIIUX B PEAKIUH BEIIECTB, 10 TEILIOBOMY 3(D(eKTy, Mo H3MEHEHUIO
CTCTICHCH OKHUCJICHWS XHMHUYECKHX OJJICMEHTOB); XapaKTepU30BaTh (OIHCHIBATSH)
oOmue u crenuuueckne XUMHUYECKHE CBOMCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB,
TIOJITBEPK/1asi ONMMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKITUN;

COCTaBIIATh YPABHEHUS DJICKTPOIUTHUYCCKOW TUCCOIUAIIMN KUCIIOT, ICIOYCH 1
CoJIeH, TIOJIHBIC U COKpAIlI¢HHBIC YPAaBHCHHS peakluii HOHHOTO OOMEHa, YpaBHCHUS
peakiuii, TOJITBEPXKAAIONIMX CYIIECTBOBAHHE T'€HETHYCCKOW CBSI3M  MEXKIY
BEIICCTBAMU Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYIIIHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTCIIBHBIX  PCAKIIHH
TIOCPEJICTBOMCOCTABJICHHS JICKTPOHHOTO OajlaHCa dTUX PEaKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTUTIPOTEKAHUS XUMHUECKUX TIPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCHUTEIIPHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIO0 XUMHUUYECKOTO AJIeMeHTa 110 (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJTIO
BEII[ECTBA B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMHUUECKOW PEaKIINH;

coOJI0IaTh TMpaBuia TMOJb30BAHUS XHMHYECKOH TOCYJIOH M J1abopaTOpPHBIM
o0opy/IoBaHMEM, a TaK)Ke IpaBWiia OOpallleHHus C BEIICCTBAMH B COOTBETCTBHH
C MHCTPYKIIUSMH TI0 BBIIMOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIIBITOB IO
MOJIYYCHUION COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO Ta3a);

IPOBOJIUTh PEAKIMH, IOATBEPKIAIONINEC KA4eCTBEHHBIH COCTAB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHA-, MOAHI-, KapOOHAT-,
docdar-, cunmkar-, cynabhar-, TUIPOKCHI-UOHBI, KATHOHHI AMMOHHS W HOHBI
M3YUYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX pPAacTBOPaX HEOPraHUYCCKHUX
BEIIICCTB;

IPUMEHSATh OCHOBHBIC OINEPAIlMHd MBICIUTEIBHON JESITSIHPHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, O0O0O0OIICHHWE, CHUCTEMATH3aIldi0, BBISBICHHEC NPHYHHHO-
CIICICTBEHHBIX CBSI3€H — JUIA M3Y4YEHHUS CBOMCTB BEIICCTB M XMMHYCCKHUX PEAKITHH,
€CTECTBCHHO- HAay4YHbIE METOAbl TO3HAaHHWS — HAONIOACHUE, H3MEPCHUE,
MOJICITUPOBAHUE, IKCIIEPUMEHT(PeaabHbIN U MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue

No KonnuecTBo OcCHOBHbIE BUIBI JICITEIIBHOCTH
pas3aenoB U TeM Conepxanue 00yueHuUs

n/m 4acoB o0y4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pasnen 1. IlepBoHavyajibHble XUMHYECKHE IOHATHSI

1.1 | Xumus — BaxkHast 5
0071aCThb
€CTECTBO3HAHHUS U
MIPAKTUYECKOU
NEeSITEILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XuMuu B )KU3HH
YeJIOBEKa. XUMHUS B CUCTEME HayK.

Tena u Bemectsa. @U3nUecKre CBOMCTBA
BEILIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [IoHsiTHE 0 METO1aX MO3HAHUSA
B XUMMH. YHUCThIE BEIIECTBA U CMECH.
Cnoco0nbI pa3/iesIecHUs] CMECEeH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0H,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaM# 0OPAIICHUS C JIA0OPATOPHBIM
000pyTI0BaHHUEM.

du3znyeckue CBOMCTBa 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

Y HEMETaJIOB.

CnocoObl pazaeneHus: cMecei
(punbpTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISIUSA, XpoMaTorpadus).

PackpbIBaTh CMBIC]T H3y4aeMBbIX TOHSATHM.
PackpriBaTh poJjib XUMUU B IPUPOJIC U
’KU3HH 4eJI0OBeKa, €€ CBA3b C IPYTUMHU
HayKaMmu.

Paznuyarh uncThIe BElIeCTBa U CMECH;
OJIHOPOJIHBIC Y HEOTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckrue u XUMUYECKUE
SIBJIICHHUSL.

CrneoBaTh aropuTMaM MCIIOIb30BaHUS
AKCIIEPUMEHTAITBHBIX METOJIOB —
HaOIIOJICHUSI M DKCIIEPUMEHTA.
Hab6mronaTh v onuchiBaTh OOBEKTHI

MIpY MPOBEJICHUHU JIEMOHCTpALIUi 1
71a00paTOPHBIX OTBITOB MO U3YUYCHUIO
(bU3HYECKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCITIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha IpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€

22



JlabopamopHvie onvimol:

N3yyenue u onvcanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pas3esieHus cMeceit
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTOpuu U
npuémbl 0OpalieHus ¢ 1abopaTopHbIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYECKO paboThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBHUH C UHCTPYKIIHUEH

MIPU BBIMIOJTHEHUH MPAKTUYECKON

paboTel No 1.

BricTpanBaTh pa3BépHYThIC MMCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpoOpMaIKIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN TOHATUMHBIN
anmnapar Kypca XUMUHU

1.2.

BemectBa u
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJNEKYJbl. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTbie U cloKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
aTOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10JIs1 XMMHUYECKOT 0 JIEMEHTA
B COCJIMHEHUH.

OnpenensiTe TPU3HAKH XUMUYECKHUX
peaKiuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYIITHOCTh (PUBUYECKUX U
XUMHYECKHUX SIBICHUN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB MO BaJICHTHOCTHU U ONIPEACIIATh
BaJICHTHOCTH 1O ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCMHECHUM.

@uU3NYECKUE U XUMUYECKUE SIBIICHUA.
XuMHUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Kiaccuduxaiuys XuMUUeCKUX PEaKIInii
(coenuHeHMs1, pa3IoKEHUs, 3aMEICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

duznueckue cCBOKWCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAJIJIIOB U
HEMETAJIJIOB.

OO6pa31ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBIeHus (TUIaBIeHUE BOCKa,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHACHCALUS
BO/IbI).

XuMudeckue sBieHus (ropeHrue CBeuu,
MPOKAJIMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MeJIa

C COJISHOM KUCJIOTOM).

Halmnronenre npu3HakoB MpOTEKaHUs

PaccraBnsaTe K03 HULIMEHTHI

B YPABHECHUSIX XUMHUECKUX PEAKIUH.
Habmtonats u onuceiBaTh 00BEKTHI

IIpU IIPOBEJACHUH JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEaKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbBIC
METO/IbI TO3HAHUS (B TOM YHUCTIE
Ha0JI0/ICHNE, MOJICTUPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTepalluU
MBICTUTENBHOMN AESTENbHOCTH
(cpaBHEeHUe, KJIacCUBUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
MCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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XUMHYECKUX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
U pasnoxkenue ruapokcuaa meau (1)
IpU HarpeBaHUU, B3AUMOJICHCTBHE
*kenesa ¢ pactBopom coau meau (11).
OnbIThI, WITIOCTPUPYIOLINE 3aKOH
COXPAHEHHS MACCHI.

JlabopamopHvie onvimoi:

Coznanue mojeneit MoJIeKy
(ILIapOCTEP>)KHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJLJIOB.
HabGmonenne ¢puznueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) U XUMHUYECKHUX
(ropeHue cBe4H, MPOKATUBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaOmionenue u onucanue npu3sHaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCCHI
BELIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MAaCChl M KOJIMYCCTBA BCIICCTBA,

MacCOBOH JIOJIM XUMHYECKOTO JICMEHTA
1o ¢opmyJie COeTMHECHUS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI
KOJINYCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MaCCC
pE€arcHTOB UK MMPOAYKTOB PCaKIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTtaBuTe Il HEOPraHNYECKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilonsarue
00 okcHgax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopos — anemeHT u npoctoe
BemiecTBo. HaxoxaeHne kucmopoaa

B IpUPO/JIe, PUINICCKUE U XUMHUICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUbI.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIYYE€HUSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H —
AJUTOTPOIHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoit 3pheKkT XUMHIECKOHN peakIuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

U SHJ0TEpMHUUECKUE peaklunu. Tommao:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHHe 030HOBOTO CIIOSL.
Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

KauecTtBeHHOE onpeseneHue coiep kanus
KHCJIOPOJa B BO3AyXe

[Tonmyuenue, cobupanue, pacro3HaBaHNe

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XHMHYECKUX
PEaKIHii ¢ y9acTHEM KUCIOPOa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO3AyXa, PU3NIECKHE U XUMUUECKUE
CBOICTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUS], IPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC ¥ JKU3HU YETIOBEKa.
CpaBHUBATH peaklMK TOPEHUS U
MEJICHHOTO OKUCJICHUS.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HECHUEM
BO3/yXa.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabOpaTOpuu Mpu
WCIIOJIb30BAaHUU XUMHUYECKOU TTOCY/IbI U
000OpyI0BaHMS, a TAK)KE MPaBUIIAM
oOpalieHus C TOPIOYNMHU BEIECTBAMH.
[TmarnpoBaTh U OCYIIECTBISITH HA
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGnronenue B3auMo1eiCcTBUS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U TIPEKPALICHHS TOPESHUS
(moxkapa).

JlabopamopHuiii onvim:

O3zHakomileHHe ¢ o0pa3laMu OKCUIOB U
OMMCAHHE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCIIOpO/ia, U3yUYEHHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOW Macchl KMUCI0pOia U
030HA HAa OCHOBAHUU aTOMHOW MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BELLIECTBA

10 ypaBHEHUSAM XUMUYECKUX PeaKIHil

MIPOBOUTE HAOIOIEHNS, ICTIaTh BBIBOIBI
Mo pe3yJibTaTaM IKCIEPUMEHTA

IIPY MIPOBEJICHUH JJa0OPATOPHBIX OITBITOB
U IPAKTUYECKOUN paboTHI.

BBIMUCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmysnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIC.

BricTpanBaTh pa3BEPHYTHIC MTMCHMCHHBIC
U YCTHBIC OTBETHI C OIIOPOM

Ha nHpoOpMaINKIo U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. Ilonsitue
0 KHCIIOTaX U COJISIX

Bogopon — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpPO/Ie, (PU3NUecKue 1 XUMUICCKUE
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u commu.
MosnsapHbliit 00BEM ra3oB. PacuéTsr

M0 XUMUYECKHUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT M3y4aE€MbIX TOHATUI
Y IPUMEHSTH 3TH MOHITHUS MIPU OMUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOJTyYeHHUS,
MIPUMEHEHHE.

Cobupatps npubOOp 15 MOTYUYEHUS
BOZOpOAA.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPOAA.
B3aumopelicTBre BOIOpoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopaeincTBre KMCIOT ¢ MeTaJJIaMH.
IIpakxmuyeckas paboma:

Ne 4. TTonyuenue u coOupanue BOI0po/a,
U3y4YEHHUE €0 CBOUCTB.

Buiyucnenus:

00BEMa, KOJIMYeCTBa BEIleCTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUH
ra3oB

JUTSL COCTaBIICHUsT (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHHH XHMHUYECKUX
pEaKLMK C y4aCTUEM BOAOPOA.
BBIMUCIIATH MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIECTBa, 00BHEM rasa,
MaccCy BEIECTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIHiA: KOJTNYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TPOJTYKTOB PEAKIIHH.

CrnenoBaTh mpaBuiiaM 0e30macHON
paboTHI B 1TaOOpaTOPUU MIPHU
UCTIOh30BAaHUH XUMHYECKOH MOCY bl 1
00opyI0BaHUS, a TAKXKE TpaBUIaM
oOpaIeHus: ¢ TOPIOYNMH BEIICCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOIEHNS, I€TIaTh BBIBOIbI
M0 PE3yJIbTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TpYIIIIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBocTBa Boabl. Boga kak
paCTBOPUTEb. XHUMHUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS ITPU ONUCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh GU3NUECKUE U
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PacTtBOpsl. Pose pacTBOpOB B IpUpoOI€e U
B YKWU3HU 4YeNloBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOTHBIX
BOJ. OXpaHa U OYMCTKA MIPUPOAHBIX BOJI.
HacpliienHbie 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BELIECTB

B BoJie. MaccoBast 10J1s BELIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3IMuHON
PacTBOPUMOCTBHIO.

B3aumopelicTBre BO/bI ¢ METANIAMU
(HaTpUEM M KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIIBI0 UHAUKATOPOB.
JlabopamopHvie onvimwi
UccinenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBiaeHuEe pacTBOPOB

C ONPEICIIEHHON MacCOBOM JIOJIEH
pacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

No 5. TlpurotoBieHrue pacTBOPOB

C ONPEICIEHHON MacCCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOIHBIX MPOIIECCAX.
CocTaBisaTh ypaBHCHUS XUMHUECKUX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATH CYITHOCTH KOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IBI
OT MpUMeECEH, MephI IO OXpPaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUThH HAOJIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
WCIIOJIb30BAaHUU XUMHUUYECKOU TTOCY/IbI U
000pyI0BaHMSI.

[TpoBOAUTE BEIYMCIIEHNUS C TPUMEHEHHEM
TOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha uH(popMalnio U3 yueOHUKa U
CIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHMEM TOHATHS «MacCOoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COEeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcunpl. Knaccuduxanms
OKCHJIOB: coleo0pasyroniue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. Homenknatypa
okcu1oB. OU3nUecKre U XUMHYECKUE
cBoiicTBa okcuaoB. [lonyuyeHne okcumos.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IENI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
U XUMUYECKHE CBOMCTBA OCHOBAHUI.
[losmydyeHue 0OCHOBaHUM.

Kucnotel. Knaccudukarus Kucior.
Homenxkmarypa kucnor. @usnueckue
1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiioB H.H. bekerosa.
[lonydyeHue KucioT.

Conu. HomeHnkiatypa cosneil.
Ou3n4YeCcKue 1 XUMUYECKHE CBOMCTBA
conent. [lomyuenue conei.
['eHeTnueckas CBSI3b MEXKY KJIaccamu
HEOPraHWYECKNX COCNHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudununpoBath uzydaemsoie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBaHHWM, COJICH U HAa3bIBATh MX

0 MEXTYHAPOIHON HOMEHKIIAType.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJICKYJISIPHBIC YPABHEHHSI
PEaKIii, HIUTFOCTPUPYIOITUX
XAMHYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYEHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIII, a TaK)Ke
MIOJITBEPIKIAFOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEX1Y HUMH.
[Tpou3BOAUTH BEIYHMCIICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHIA.
[ImanmpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUIECCKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TIPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
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OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, UJUTIOCTPUPYIOLIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO UHANKATOPOB.
N3ydenue B3auMOACHCTBUS KUCTOT

C METaJUIAMH, PEAKLIUNA HEUTpaIu3aluu.
B3aumopericreue pacTBopa CEpHOU
Kuca0ThI ¢ okcuaom meau (11).
[TonyueHne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JTHOTO MeTaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 110 TeMe «BakHele Ki1accel
HEOPraHWYECKUX COCUHEHUI.
Buviuucnenus:

[0 YPABHEHUSIM XUMHYECKON PeaKInu:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00bEMY, Macce peareHToB Win
MPOJIYKTOB peaKuu

paboT.

CrnenoBath mpaBuiIaM 0€30MacHON
paboThl B 1abopaTopuu

IIPU UCTIOJIb30BAHUH XUMHUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(popMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMUHU

Hroro nio pazaeny:

30

31




Pa3nen 3. llepuoanyeckuii 3axon u llepuoanyeckas cucrema xumnueckux 3j1emenToB JI. U. MenneneeBa. Ctpoenue

aTOMOB. XUMH4YecKas cBsi3b. OKNCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE Pe€aKIuu

3.1 | [lepuoanueckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAIITT
XHMHUYECKUX 3IeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U IET0YHO3EMEIbHBIC
MeTaJlIbl, TaJIOT€HbI, UHEPTHBIC Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THIAPOKCHIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaxas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OPU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB NEpUOa
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
anep. M3oronel. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI09YEK ATOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Teprnoguyueckon CUCTEMBI

J.1. MenneneeBa. XapakTepucTuka
XHMHYECKOI0 dJIEMEHTA

IO €T0 MOJIOKEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajguyca

PackpbIBaTh CMBICT IEPUOANYECKOTO
3aKOHA.

OnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menaeneenay.
MoenupoBarhk CTpOEHHE aTOMA,
HSHEPreTUYECKUX YPOBHEW U MOJYPOBHEU
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii u 3JeKTPOHHO-
rpadguyeckux Gopmyi.

[TosicHATH (U3UYECKUIT CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA
Y TPYIIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKUE FIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIUH
Y UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepuoanueckoii cucreme

J.1. Menneneena.

OOBSICHATH 001IIHE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCTMHEHU N

B [IpEJIeJIaX MAJIBIX IEPUOAO0B U IJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB,;
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aTOMOB XHUMHUYECKUX AJIIEMEHTOB,
METAUTUYECKUX U HEMETAJUIMYECKUX
CBOIACTB M0 TpyIIaM U NEPUOAAM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronnyeckoil CHCTEMBbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .. MenzaeneeB — yu€HbIU U
rpaX<JaHMH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHMCJIOT U IIEJI0UEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOIIA PUCYHKOB, MOJEJIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
Ta6muma «Ileprognueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvle onvimoi
O3znHakomIleHHe ¢ oOpa3liaMi METaJIOB U
HEMETAJIOB

YyacTBOBaThH B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM uncie HTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBsA3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBsA3b. CTeneHb
okucneHus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIEC peakiuu. [Iporeccs

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBats CTPOEHHE MOJEKYJ

IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
AJIIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHSI.
OKucnuTeNnn U BOCCTAHOBUTEH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOACHCTBUE
TUAPOKCHUA ITUHKA C PACTBOPAMU KHUCJIOT
U TIeJI0uei, MPOBEJICHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUsA, COCAMHEHHUS).
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

OnBIThL, WIUTIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AIIEKTPOHHOTO OaaHca peakiiuii.
OnpenensTh CTENEHb OKUCICHUS! aTOMOB
XUMHUYECKHUX PJIEMEHTOB MO popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIIEHU OKHUCIICHUS
ATOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHE OIBITHI

10 TUIaHy, aHAJM3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnonw3zoBate UKT mig cozmanns
MO/IEJIEH, TTIOJITOTOBKHU MPE3CHTALNH,
JIOKJIaI0B 10 TEME.

BricTpauBaTh pa3BEPHYTHIE TMCHhbMEHHBIC
1 YCTHBIC OTBETHI C OMOPOM Ha
nH(popMaLKIo U3 y4eOHUKA U IPYTHUX
HMCTOYHMKOB, B TOM uucie MHTepHeTa

Hroro no pazneny 15
PesepBHOE BpeMst 3
OBIIEE YMCJIO HACOB 68

110 ITPOTPAMME
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9 KVIACC

HaumenoBanue
pa3ziesioB U TeM
y4eOHOr 0 rpeaMera

No
o/

KomnnuecTtBo
YacoB

Coneprxanue oOydeHus

OCHOBHBIC BUJIBI JACATEITHHOCTH
oOy4Jaromuxcs

1107051

Pa3nen 1. BemecTBO M XMMHU4YeCKHe peak
1.1 | [loBTOpeHue u 5
yrayOJieHUe 3HaHU !
OCHOBHBIX Pa3/IeJioB

Kypca 8 kinacca

[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHYECKHUX DJIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KA, KaJbIUs U UX
COEJIMHEHU B COOTBETCTBUHU

C IIOJIO’KEHUEM DJIEMEHTOB

B [Ieproanueckoi cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3U.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKNX BEIIECTB. XMUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIINXCS

K Pa3JIMYHbIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasI CBA3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTbI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 UX MoJiokeHuto B [lepuoanueckont
cucteme /1. 1. Menneneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh O0IINE XUMHYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensiTe BUJ XUMUYECKOU CBSI3H U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMTOPOM

Ha nH(popMalnio U3 yyeOHUKA U
CIIPABOYHBIX MAaT€PUAIIOB, TPAMOTHO
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Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHUE C MOJICIIIMHU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJIOB
U HeMeTaJJIoB (TpaduTta u anMasa),
CJIOXHBIX BEUIECTB (XJIOpUAA HATPUS)

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanuys XuMUUeCKUX peaKIinii
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIIOBOMY 3P deKTy,

110 U3MEHEHHIO CTEIIEHEW OKUCIICHUS
XUMHUYECKUX PJIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHSI.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TorsTie 06 06GpaTUMBIX

¥ HEOOPATUMBIX XUMHUYECKIX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakuusax. [lonstue o katanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHH.
@aKTOpHI, BIUSIOIIME HA CKOPOCTH
XUMUYECKOW peaKIuu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH TTOHATHS TIPH ONTUCAHUHT
CBOMCTB BEIICCTB U UX MPEBPAIICHHH.
KnaccudunupoBaTs XMMUYECKHE
pPEaKIUH M0 Pa3IMYHBIM PHU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHBIX

(b akTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX MPEBPAIICHUIH
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBUTENL B OBP.

CocTaBiATh 3JEKTPOHHBIN OanaHc
pEaKIuu.

[Tpou3BOMUTH BBIYMCIICHHUS

10 XUMHUYECKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIC.

BricTpanBaTh pa3BEpHYTHIC TUCEMEHHBIC
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peakuuu, JIEKTPOHHBIN OanaHC
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CoCTaBIE€HHE YPAaBHEHHI
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
pEeaKUUil C UCTI0JIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTUA CKOPOCTH
XUMHUYECKON PEaKIMu OT BO3JACHCTBUS
pa3IMYHBIX (PaKTOPOB.

ONBITHI, WITIOCTPUPYIOLINAE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEeareHTOB WU IPOJYKTOB 10
YPaBHEHUSM XUMUYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBINA
anmnapar Kypca XUMUU

1.3

DNEKTpOIUTHYECKAS
JTUCCOIIMAIIHSL.
XUMUYECKUe
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKON
JTUCCOLUALINN. DIEKTPOIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIIMY BEILIECTB

C PA3JIUYHBIMU BUAAMU XUMUYECKOU
cBs3u. Ctenenp auccounanu. CUiibHbIE
U cia0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus

PackppIBaTh CMBICIT U3y4aeMbIX OHATHM,
a TaK)XXE€ CMBICII TEOPUU
AIEKTPOJIUTHUECKON TUCCOLMALINH.
OOBSACHATH NPUUUHBI
AIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CJIa0bI€ U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHUS JUCCOLIMALIAN
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IPOTEKAHMs peaKIMil HIOHHOTO 0OMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEeHUA peakunii. CBOMCTBA KUCTIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 JIEKTPOIUTHUIECKOMN
nucconanuu. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJNEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3J1€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOITMAIINH KUCIIOT, IIeJI04ei

U coJiell (BO3BMOKHO UCTI0JIb30BaHUE
BUJICOMATEPHAIIOB).

OnbITHI, WUTIOCTPUPYIOIIME MPU3HAKU
MIPOTEKAHUsI PEAKIIUA HOHHOTO OOMEHa
(oOpa3oBaHMEe OcajKa, BIJICIICHUE rasa,
o0pa3oBaHUE BOJIBI).

Pacno3HaBaHue HEOpraHUYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
peaKIuy HOHHOT'0 0OMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, OJHEIC U
COKpaIniéHHbIC HOHHBIC YPaBHEHUS
XUMUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJUTUIECKOU
JIACCOIMALINM; TIOATBEPK1aTh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemrate skciepuMeHTaIbHbBIE 33/1a41

10 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIEPUMEHTA MIPU MPOBEIACHUU
71a60paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
MCIIO0JIb30BAHUU XUMUYECKON MOCYIbI U
000pya0BaHMUS.

[IpoBOAUTH BEIYUCIIECHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Penienuie skCriepuMeHTAIbHBIX
3aJ1a4 10 TEME.

Buviyucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUI

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEPHYThIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB UH(POPMALIMH, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTasibl ¥ X COEUHEHUS

2.1 | O0mas 4
XapaKTEePUCTUKA
XUMHUYECKHUX
DJIEMEHTOB
VIIA-rpynisl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA TaJIOTSHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u pusnyeckue CBONCTBA
MPOCTHIX BEUIECTB — FaJIOTE€HOB.
XUMHYECKHE CBOKMCTBA HA IPUMEPE
XJiopa (B3aMMOJIEVCTBHE C METAJIIAMU,
HEMETalaMu, IIeJI04YaMu).
XnopoBogopo. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHenue. JleicTBue xjiopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuelmue xJIOpyuIbl ¥ UX HAXOXKICHUE
B [IPUPOJE.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OmnbITHI, OTpakatoniue GU3NIECKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUH (BO3MOKHO UCIIOJIb30BaHHE

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B UI3MEHECHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejienax MaabixX
MEPHUOJIOB U TTIAaBHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBath (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPO/JIE U KU3HU YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATD

Ha MPAKTHUKE XUMUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOICHMUSI,
JIeJIaTh BBIBOBI 110 pe3yJibTaTam
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BUJIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3aMu XJIOpUI0B
(raJIOTeHUI0B).

JlabopamopHulii onvim:

N3ydyeHne cBOMCTB COJITHOU KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

Ne 2: TlonydeHue COMsTHON KUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Bviuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB J]aH B U30BITKE

AKCTIIEPUMEHTA MTPU IPOBEACHUU
7a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
paboT.

CrnenoBath mpaBuiIaM 0€30MacHON
paboThl B 1abopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PY/I0BaHUS.

BricTpanBaTh pa3BépHYThIC MUCEMEHHbBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpopMaIKIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VICIIOJIb30BATH U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMUU

2.2

OO0mas
XapakTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCIMHECHUS

OO6m1ast xapakTepuCcTHKa HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndeckue CBONCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHL.
ANIOTpOIHBIE MOTU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTpOCHHE, PUBHICCKUEC U
XUMHYECKHE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENH
KHUCIIOTHBIX OKCHJIOB.

CepHas xucnota, Gpu3M4ecKue u
XUMHUYECKHE CBOMCTBA (00IIIHE KaK

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B UI3BMEHEHUH CBOMCTB AJICMEHTOB
VIA-rpynmnsbl U UX COEJUHEHUHN ¢ y4ETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBOIOpOJIA, OKCHJIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYSHUS, IPUMECHEHUE 1 3HAUCHUE

B IIPUPOJIC M )KU3HU YCIOBEKA.
OnpeaensaTs HAUTHYHE CYITh(aT-HOHOB
B pacTBOpE.

OOBSACHATH CYIITHOCTD SKOJOTHYCCKUX
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peACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). XuMUYECKUE PEaKIUH,
JIeKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4yeHus CEpPHOM KUCHOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peakius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IPUPOJIe. XUMHUECKOE 3arpsi3sHEHUE
OKpY’Karolen cpeibl COCTMHECHUSIMU
cephl (KUCJIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
PEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHEe ¢ 00pa3IaMu cepbl U e€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Hab6monenue nporecca oOyriimBaHus
caxapa noj 1€McTBUEM
KOHICHTPUPOBAHHOUW CEPHOU KUCJIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XMuMUYECKUX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKIMy Ha
cynbdaT-uoH U HAOIIOICHUE MPpHU3HAKa
€€ MPOTECKAHUS

po0ieM, CBSI3aHHBIX C epepadboTKON
COCMHEHUM CEPBI.

IInaHupoBaTH U OCYILECTBIIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA.

CnenoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTopuu

IIPU UCTIOJI30BAHUU XUMHUYECKOU
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOAUTH BBIYUCICHHUS

10 XUMHUYECKUM YPaBHEHHUSIM.
Hcrnonp30BaTh IPHU BBIOJHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
coJIed B BOJE, JEKTPOXUMUYECKHH P
HaIpsKEHU METANIIOB).

Hcrnonp30BaTh MPU BHITIOJTHEHU U
y4eOHBIX 3aJIaHUi U B TIpOLIeCcCe
HCCJIEI0BATEIbCKON JEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAEPKaHUs, CIIPABOYHbIE
MaTtepuaibl, pecypcebl MIHTepHeTa
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2.3

Oobmas
XapaKTepUCTUKA
XUMHAYECKUX
AIIEMEHTOB
VA-rpyninsl.

Azort, dpocdop u ux
COCTUHECHHSI

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTCTICHU
OKHUCJICHHUS.

A30T, pacpoCTpaHEeHHE B IPUPO/IEL,
bu3HUecKre 1 XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero GU3NYECKUEe K XUMUYCCKUC
CBOICTBA, IIOJyYCHHUE U IPUMCHEHUE.
Conu aMMoOHUs, UX (PU3HUECKUE U
XHUMHYECKUE CBOWCTBA, TPUMCHEHUE.
KavecTBeHHast peakiius Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoTyueHue,
bu3nYecKre U XUMHUUYECKUE CBONCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHUCJIOT U CIIelIu(pUUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MUHEPAJTbHBIX
ynoOpeHuid. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTMHECHUSIMU
a3oTa (KHCIOTHBIC JOXKIH, 3arps3HEHUE
BO3/1yXa, TTOYBHI U BOJOEMOB).
docdop, amroTpornHbie MOIUGUKAITTT
docdopa, hpu3nIecKre 1 XUMHUICCKHC
cBoiictBa. Okcup docdopa (V) u
dbochopnas kuciaoTa, GU3NIECKUE U

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOMCTB 2JIEMEHTOB
VA-rpyninsl 4 UX COEAMHEHUH ¢ y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u ochopHoit kucoThI, hocharos),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTb HOHBI aMMOHUS U (ocdat-
MOHBI B PacTBOpE.

OOBSICHATH CYLITHOCTH KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAXOXKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIlIeH cpele.

[ImanmpoBaTh U OCYIIECTBIATH

HA TPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHMS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboTBhL.

CnenoBath mpaBuiiaM 0e30MacHOM
paboThl B 1abOpaToOpun
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE C PU3NYECKUMHU
cBoMcTBamMu azota, Gpocdopa

1 UX COeIUHEHUM (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3iaMu a30THBIX U
dbochopHBIX ya00peHHUiA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
BzaumonericTBre KOHIEHTPUPOBAHHOMN
A30THOM KHMCJIOTBI C MEJIbIO (BO3MOKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIU
Ha MOH aMMoHuA u pocdar-noH, u
M3yUYCHHUE IPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckas paboma

Ne 3: Tlonydyenne aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPAaBHEHHUSIM XUMHUYECKHX PEaKIUuid

MPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PYA0BaHUS.
[Ipou3BOIUTH BBIYMCICHUS

M0 XUMHUUYECKUM YPaBHEHHUSIM.
Hcnonp30BaTh IPU BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOIUYECKYIO CUCTEMY XUMUUYECKUX
sanemenToB JI. I. Menneneera, Tabiuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, JICKTPOXUMUUECKHM Psif
HanpsH>KEHUM METaIIIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMUYECKHUX
3JIEMEHTOB

IV A-rpynmnsi.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB

IV A-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHUCJICHUS.

VYrnepon, amnoTponHbie MOAU(UKAIINH,
pacrpocTpaHeHue B MPUpoe,
bu3uYeCKre U XUMUUECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPO/IC.

Oxkcuasl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JICMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYYeHUE U
IPUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yrieposa (1V), runoresa rio0aibHOTO
NOTEIUICHUS KJIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroiibHas KUCIIOTA U €€ COJU, UX
¢dbu3nueckre U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakuus Ha kKapOoOHAT-
nonbl. Micnonb3oBanue kapOOHATOB

B OBITY, MEJUIIMHE, IPOMBIILICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHayanbHbIE NOHATHUS

00 OpraHM4YecKHUX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B UBMEHEHHH CBOMCTB 3JIEMEHTOB

IV A-rpynmnsl ¥ UX COEIMHEHUN € YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yraepoja U KpEMHUS U UX COSTUMHEHUHN
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOW KUCIIOTHI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HaYeHUE B IPUPOJIE U KU3HU YEJIOBEKa.
OOBSICHATH MPUYUHHO-CIICICTBEHHYIO
CBsI3b: CTPOEHHUE BEIIECTBAa — CBOMCTBA
— IpUMEHEHHUE — Ha puMepax
COEIIMHEHUN yTIepoia U KPEMHUS.
Omnpenenats kapOOHAT- U CUIMKAT-UOHBI
B pacTBOpE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0sieM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBa
OpPraHMYECKHUX BEIECTB IPUMEPaAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
3TWIIEH, alleTUJIEH, 3TAHOJI, [NIMLIEPYH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHUYECKUX COEMHEHHH yriiepoia u
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STWIIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprpoaHbIE HCTOYHUKHU YIIIEBOAOPOIOB
(yromas, npupoaHbIN Ta3, HePTH),
IPOJYKTHI UX nepepaboTku (OEH3MUH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTHe 0 OMOJOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHU .
Kpemuuii, ero ¢puszndeckue u
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B ipupoe. OO1ue npercTaBIeHus

006 oxcume kpemuus (V) u kpemHHeBOM
KHUCIIOTE.

Cunukarsl, X UCIIOJIb30BAHUE B OBITY,
MEULMHE, IPOMBIIIIEHHOCTH.
BaxHelnme CTpouTeIbHbIE MaTEPHUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipobiemsr 6e301macHOro
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTEpHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpucTasIM4ecKuX pemeToK

OpraHUYECKUX BEIIECTB.
OnuceiBaTh poJTb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIh

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS IO YPABHCHHUSAM
XUMHYECKUX PCAKIIHH.

[T1aHMpOBaTh U OCYIIECCTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OTMBITOB M MPAKTHYECKUX
paboT.

CrnenoBath mpaBuaaM O€30MacHON
paboThI B TabopaTopun

IIPU UCTIOJIH30BAHUU XUMHYECKOU
MOCYJIbl U 000PYAOBaHUSI.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33a/IaHUN TEKCTHI yueOHUKA,
CIPaBOYHBIE MaTEepUaIbI
(ITeproamaeckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCTIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJICKTPOXUMUICCKUN Pl
HaIpPsHKEHUH METaJIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOpOLUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuainbl: cuinMKaTHas
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKyJ1 OpraHuYeCKUX
BEIIECTB.

JlabopamopHuviii onvim:

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YyUYEHUE MMPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckue pabomui:

Ne 4. TlonnyueHue yrieKuciaoro rasa,
V3y4YECHHUE €TI0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o TeMe «BaxkHenrne HeMeTauIbl
U UX COCTMHEHUS»

Buviuucnenua:

10 YPaBHEHUSIM XUMUUYECKUX pPEeAKIUN

Hroro no pazneny

25
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Pa3nen 3. MeTajiibl ¥ UX CoOeANHCHUSA

3.1

OO1ue cBoMCTBA
METAJIOB

4

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxeHus B [lepuognueckont cucreme
XUMUYECKUX PJIEMEHTOB

J.1. MennaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiuioB. Metamuyeckas
CBSI3b U METAJITUUYECKast
KpUCTAJNINYECKas PEIIETKa.
DIEKTPOXUMHUYECKUI Pl HANIPSKEHUM
MeTaioB. dU3nueckue 1 XuMHUUECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
noyryyeHus MetauioB. [loHsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
Cnnasel (CTanb, YyT'yH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJieHHE ¢ 00pa3liaMy METAIIOB U
CILIaBOB, UX (PU3MYECKUMHU CBOMCTBAMHU.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITh 3TU MOHATHS TIPU ONMUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBONCTB 2JIEMEHTOB-
METAJUIOB U UX COCTMHEHUN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNUE METAJIJIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOObI
MOJIYYeHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HH.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
UCIOJIb30BaHUU XUMUUYECKOU MOCY/IbI U
000pya0BaHMUS.

[Tpou3BOUTH BHIUKCIECHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM padboTe

B MIape WJIM TpyIIe.

Hcrnonp30BaTh P BHIMOJIHEHUT
y4eOHBIX 3aJIaHUI TEKCThI y4eOHHKaA,
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Buiyucnenus:

[0 YPABHEHUSIM XUMUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COACPKUT
MPUMECHU

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyo CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, DJICKTPOXUMUYECKUN Pl
HaNpPsHDKEHU METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[IlemounHbIe METAIBI: ITOJIOKEHHUE

B [lepronnyeckoil cucreMe XMMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HaAXOXKJICHUE B MPUPOJIE.
dOu3NUEeCcKNe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpusl U Kaus). OKCHIBI
Y TUJPOKCUABI HATPUS U KaJIUsl.
[IprMeHeHne METOYHBIX METAVIOB U UX
COEeIMHEHU.

[[{erouHO3eMENBHBIE METAJJIbl MArHUN U
KaJbLMH: MOJIO)KeHHE B [leprnognueckoi
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHUE X aTOMOB,
HaXOXJICHUE B Npupojae. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxHelme coefMHEHUS
KaJIbIUs (OKCHU, TUIPOKCHU]I, COJIN).
JKEcTkoCTh BOJIBI M CITOCOORI €€
YCTpAHEHHS.

ANOMUHUN: TIOJIOKESHUE

B [lepnoanueckoil cuCTEME XUMHUYECKUX

OOBSCHITH 00IITME 3aKOHOMEPHOCTHU

B HM3MCHECHUH CBOMCTB 3JICMECHTOB-
METAJIJIOB M X COSAMHEHUHN B TPYIIIax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3UIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
THUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTYYEHUs, MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIC W )KU3HU YEIOBEKA.
VYcranaBnuBaTh NPUIUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IIpUMepax U3y4acMbIX BEIICCTB.
Pacno3naBaTth ¢ MOMOIIBIO KQUeCTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbIUs, aJlOMUHUS, IUHKa, xkene3a (1)
u xenesa (I1), meqm (I1).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥ THIPOKCHUIOB ATFOMUHHS 1
LIMHKA.
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anemeHTOB /.. MeHneneesa, ctpoeHne
aToMa, HaXxOXXJIEHUE B IPUPO/IE.
DOU3NYECKHE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCH/JIa U TUAPOKCHUIA ATFOMUHHSL.
Kenezo: nonoxxenue B [lepuonuueckoit
CHCTEME XUMHYECKHX DJICMEHTOB

J.1. MenneneeBa, CTpOEHHE aTOMa,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA kKele3a. OKCHIIBL,
ruapokcuIbl U cou xkenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U MOJIyUYCHHE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOUW (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpaniuBaHue MJaMeHU HOHAMU HaTpus,
KaJIMS U KaJablus (BO3MOKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB AKECTKOUW BO/IBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKITUN
Ha MOHBI (MarHus, KaJbIus, AJIIOMUHUS,

IInaHupoOBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JienaTh BBIBOJBI MO pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBatb mpaBuiiaM 6€30MacHOM
paboThl B TabopaTopuu

MIPU UCTIOJIB30BAHUM XUMUUECKOM
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MUCHMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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nuHKa, kenesa (1) u xxenesa (1), meau
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCHUAA
IIMHKA.

Ilpaxmuueckue pabomul:

Ne 6. XKEcTKOoCTh BOABI 1 METOJIBI €€
YCTpaHECHUSI.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a/1a4 1o TeMe «BakHelire MeTauibl U
WX COCJTUHCHUS .

Buiuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJIU COJICPIKUT MPUMECH;

MacCOBOM JOJIM BBIXO/Ia MPOAYKTA
peaxkiuu

Hroro no pazneny

20

Pa3znen 4. Xumus U oKpy:Kawuias cpeaa

4.1

XUMHUg 1
OKpY’Karomas cpea

3

BemecTBa n MaTepralibl B HOBCEJHEBHOU
’KM3HM uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas 10MyCTUMas

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AesTETHbHOCTU
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSCHATH YCIOBUSI O€30M1aCHOTO
MCIIO0JIb30BAHMS BEIIECTB U XUMUYECKUX
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denenansHaa nabouag nnornamMmma | Freornabua. 59

KOHIICHTpa1us Beuiects. Poib xumuun

B PEILIEHUH SKOJOTUYECKUX POOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yudenne o6pa3iioB MaTepuaioB
(cTexJ10, CIUIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3UpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIHMIO O BIUSIHUU
IPOMBIIIEHHOCTH, CEITLCKOT0 X031CTBa,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaxX U OTPABIICHUSAX.
[TpuHuMaTh yyactue B 00CYyX IACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO MTpodsieMe n
npearaTh BO3MOXKHBIE ITyTH €€
peleHus

Hroro no paznmeny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTPOI'PAMME
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