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IHHOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma Mo XUMHUHU Ha YPOBHE OCHOBHOIO OOIlEro oOpa3oBaHUS
COoCTaBjlieHa Ha OCHOBE (emepanpbHO pabodeil TPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus TpeaMeTa «XUMHs», TPeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs, MPEICTABICHHBIX B
®I'OC 00O, a Takxe Ha ocHOBE (heepanbHOW paboyeil MporpaMMbl BOCHUTAHUS U C
y4€TOM KOHIIENIMH MPENoJiaBaHusl yu4eOHOTo npeaMera « XUMUs» B 00pa3oBaTEIbHbBIX
opranu3anusx Poccuiickon denepanuu.

[IporpamMma no XuMuu JAET MPEJICTABICHUE O LIEAX, OOLIeH CTpaTeruu 00yueHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YalOIMUXCA CPEACTBAMHU Y4EOHOTO TIpeIMeTa,
yCTaHaBJIMBaeT  0Os3aTeIbHOE  MPEAMETHOE  COJEp)KaHHWE,  MpeaycMaTpUBAET
pacripesiefieHue €ro Mo KjlaccaM M CTPYKTYpUpOBaHHE MO paszfeiaM H TeMam
nporpaMMbl 1O  XUMHUH,  ONpEACNSieT  KOJIMYECTBEHHbIE UM KauyeCTBEHHBIE
XapaKTepUCTUKU COJIEPKAHUS, IOCIEAOBATEIBbHOCTh H3YUYEHUS XUMUU C YUETOM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEM 00ydJarouuxcs, OIpeaesseT BO3MOXKHOCTH MpeaMeTa
U1l peanu3aiuu TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUSI OCHOBHOU 0oOpa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHUs, a Takxke TpeOoBaHUH K
pe3yibTaTaM OOy4YeHHs XMMUM Ha YpOBHE LIeJiel W3Yy4YeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON AEATEILHOCTA 00y4aloerocs o OCBOCHUI0 y4eOHOro
COZIEP/KAHUSL.

3HaHWE XUMUU CIY)KHT OCHOBOW 1Jis  (OPMHPOBAHUS  MHUPOBO33PEHUS
0o0yyarolerocsi, ero MpeACTaBICHUI O MaTepUaTbHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb
urparoT GopMUpPyeMbIe XUMHUEHN MPEICTABICHUS O B3aWMOIIPEBPAIIEHUSIX SHEPTUU U 00
ABOJIIOIIMYU BEILIECTB B MPUPOJIE, O MYTIX PEUICHUS TJI00ATBHBIX MPOOIEM YCTOMUUBOTO
pa3BUTUSA YEJIOBEUECTBA — CBIPHEBOM, PHEPIETUUYECKOM, MUIIEBOM MU HSKOJOTMYECKOU
0e30macHOCTH, MPoOJIeM 3APaBOOXPAHECHHUSI.

N3yyenue xumuu:

— CIIOCOOCTBYET peayi3allii BO3MOXKHOCTEH Il caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpBI JUMYHOCTH, € 0011eH 1 (QYHKITMOHATBHON TPaMOTHOCTH;

— BHOCUT BKJAJ B (opMHUpOBaHHE MBIIUICHUSI W TBOPYECKUX CIIOCOOHOCTEN
oOyyaromnmxcs, HAaBBIKOB 1754 CaMOCTOSITENBHON yueOHOU JIESATENBHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM
KU3HU, TaK ¥ B IPOGECCUOHATLHOU JACSITETHbHOCTH;

— 3HAKOMHT CO CTICIU(PUKON HAYIHOTO MBIITUICHUS, 3aKJIaIbIBAET OCHOBBI I1€JIOCTHOTO
B3IJISiJa HA €QUHCTBO MPUPOJLI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM  STaloM B
(hopMUpPOBaHUH €CTECTBEHHOHAYYHOU TPAMOTHOCTH O0YJarOIINUXCS;

— crmocoOCTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TMPHUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTMYECKOE OOpa3oBaHUE
00y4aroImxcsl.



Jlanubple HampaBiieHHsT B OOYyYE€HHM XHUMHHM OOECIEUMBAIOTCS CHENHU(UKOM
coliepKaHUsl y4eOHOT0 IIpeIMeTa, KOTOPBIM SABISETCA MeIarornyecky aaanTUPOBAHHBIM
oTpakeHueM 0a30BOM HayKH XMMHH Ha ONPEACIIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumumM Ha ypoBHE OCHOBHOTO o0OIIero o00pa3oBaHHUs OpPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUH XHWMHH, OCHOB
HEOPraHWYECKOM XMMHMM M HEKOTOPBIX OTHEIBbHBIX 3HAYUMBIX ITOHATUM OPraHUYECKON
XUMUH.

CrtpykTypa coaepXaHHus MporpaMMbl MO XHMHUU C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOI0 MOoAX0/1a K €€ n3ydeHuto. CoaepxaHue CKIIAJAbIBAETCS U3 CUCTEMBbI IIOHATHI O
XMMHUYECKOM JIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATUNH O XMMHMUYecKOoM peakiuu. O6e
3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110 HNPUHLMITY MOCIEA0BATEIBHOTO Pa3BUTHUS
3HAHWW HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHOMOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;
— YYEHHS O CTPOCHHUM aTOMa U XMMUYECKOU CBSA3H;

— TpEeICTaBICHHUM 00 3MEKTPOIUTHUYECKON AUCCOIMAINH BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaAHUS PaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH MOJYYEHHBIX
U OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEIOBATEIIbHO OT OJHOTO YpPOBHS K
JIPYroMy, BBIMONHAS (QYHKIMU OOBSICHEHUSI U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUYECKOIO PUMEHEHHUS U TIOJIYUYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMmbl MO0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHUS
O XMMHYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOWU
IPUPOJIbI, IEHHOCTHOTO OTHOILIEHHUS K HAYyYHOMY 3HAHHUIO M METOJaM NO3HAHUS B
Hayke. M3ydueHne XMMHUM MPOUCXOAUT C MPUBJICYEHUEM 3HAHWW W3 PAHEE M3YYEHHBIX
yueOHbIX npeamMeToB: «Okpyxawomuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJ1ace».

[Tpu n3ydeHnn XUMHUK TIPOUCXOAUT (DOPMUPOBAHKE 3HAHUN OCHOB XUMHUUYECKOW HAYKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKON JISSITEIbHOCTH YeJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KYJBTYphL. 3ajlaua y4eOHOro NpeaMeTa COCTOMT B
(hOpMHUPOBAHUK CUCTEMbI XMMHUYSCKUX 3HAHUM — BKHEUITUX (DaKTOB, MOHSATHMA, 3aKOHOB H
TEOPETUYECKUX MOJI0KEHHUH, JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
S3bIKAa HAyKH, B MPUOOIICHWU K HAYYHBIM METOJaM MO3HAHUS MPU W3YYEHUM BEILECTB U
XUMUYECKUX PEaKkUuil, B (POPMUPOBAHMM M PA3BUTUU I103HABATEIILHBIX YMEHUU U MX
NPUMEHEHUH B Yy4eOHO-IIO3HABATENbHOM U Y4eOHO-MCCIIEOBATENbCKON JISTENbHOCTH,
OCBOEHMH MPaBUJI O€30M1aCHOT0 OOpAILEHHUs C BELIECTBAMU B TIOBCEJHEBHOM KU3HU.

[Ipy u3ydyeHun XMMUU Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs BaKHOE 3HAUCHUE
PUOOPEIT TAKUE TIEITH, KaK:

— (opMUpOBaHME  HUHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY TIPUHSTHIO PEIICHUH,
CIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HMU;



— HaIpaBJICHHOCTh OOYYEHHUs Ha CHCTEMATHYECKOE MPUOOIICHHUE OOYYaIOIMXCS K
CaMOCTOSITCIBHOM ~ TTO3HABATEIILHOW  JICSITEBHOCTH, HAydYHBIM METOAaM  ITO3HAHUS,
(OpMHPYIOIIUM MOTHBAIIHIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUM;

— obecrnieyeHue YyCIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO O00YYarOIIUMUCS
OTIbITa Pa3HOOOPA3HOU NEATEITLHOCTH, TTO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBHIKOB
(KJTFOYEBBIX KOMITETCHIIHH ), UMCIOIIUX YHUBEPCATLHOE 3HAYEHUE IS Pa3TUIHBIX BUIOB
JeSITEHLHOCTH;

— ¢opmupoBanue o01mel (QYHKIIMOHATBPHON W €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHUCIIE YMEHHA OOBSCHITh W OICHWUBATH SIBICHHUS OKPY)KAIOMIETO MHpPA, HCIOIB3YS
3HAHWS U OIIBIT, TOJYYCHHBIC TIPY U3YYCHUN XUMHHU, IIPUMEHSTh UX TIPU PEIICHUH MPOOJIEM B
MOBCEIHEBHOM JKU3HU U TPYJOBOU AEATEIILHOCTH;

— (QopMupoBaHHe Yy OOYYaIOLIMXCS TyMaHUCTUYECKUX OTHOIICHHWH, TIOHUMAHUS
IICHHOCTH XUMWYECKMX 3HAaHWUH I BBIPAOOTKH DKOJOTHYECKH IEJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOW JEATEIHLHOCTH B IEISX COXPAHEHUS CBOETO 3J0POBBS U
OKPY>KaroIeH MMPUPOJTHON CPEBI;

— pa3BuUTHE MOTHUBAIMM K OOyUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPOQUIIS U HAMIPABJICHHOCTH JAIbHEUIIIETO 00YYEeHUSI.

OO0111ee YnCIo YacoB JUIs U3y4eHus XuMuu, — 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca
B Heleno), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKXAHMUE YYEBHOI'O ITPEIMETA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE IOHATHUSA

[IpeameT xumun. Posib XMMHM B )KM3HU YEJIOBEKAa. XMMUS B CUCTEME HayK. Teia u
BeniecTBa. Ousnyeckue CBOMCTBA BEUIECTB. ArperaTHoe COCTOsIHUE BeuecTB. [loHsTue
0 METo/ax Mo3HaHud B XxuMuU. Yucteie BemectBa U cMecu. CrnocoObl paszjiesieHus
CcMecei.

ATOMBI B MOJIEKYJIbl. XUMHUYECKHE IEMEHThI. CHUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U CcilOXHBIE BellleCTBAa. ATOMHO-MOJICKYJIIPHOE YUCHUE.

Xumuueckass (popMyrna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTEIbHasd aToMHass Macca. OTHoOcHTENbHas
MOJIEKyJIsipHasi Macca. MaccoBasi 10yl XMMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuectBo BeniectBa. Mosib. MossipHast Mmacca. B3anmMocCBsi3b KOJIMUECTBA, MACCHI
U 4YHUClia CTPYKTYPHBIX €IuHUI] BemiecTBa. Pacu€tel mo dopmynaMm XUMHYECKHX
COCJIMHCHUH.

DU3NUECKUE U XUMUYECKHUE SIBJICHHS. XUMHUYECKasl peaklns U €€ NpU3HaKu. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHHUs. Knaccubukamms XuMHUYECKUX
peakiuii (coequHeHUs, pa3IoKEeHUs, 3aMeIleHHs, OOMEeHa).

Xumuueckutl aKcnepumenm:

3HaKOMCTBO C XHMHYECKOW TMOCYyA0H, MpaBHJIaMH paboThl B J1abopaTopuu U
npuémamu oOpamieHusi ¢ JabopaTOpHbIM 00OpyJOBaHUEM, H3YYEHHUE M ONMUCAHUE
(bu3UYECKUX CBOMCTB 00Opa3llOB HEOPraHMYECKUX BEIECTB, HAOI0/CHUE (HU3UUECKUX
(mmaBieHHUE BOCKA, TasHUE JIbJ]a, pAaCTUPAaHUE caxapa B CTYIKe, KUTICHHE U KOHICHCAIIHS
BOJIbI) M XUMHYECKUX (FOpEeHHE CBEYH, MPOKAIMBAHHE MEIHOW HPOBOJIOKH,
B3aUMOJICHCTBHE MeJia C KHCIIOTOW) SIBJICHHM, HAaONIOJCHWE U ONUCAaHWE TPU3HAKOB
OPOTEKAHUS] XUMHUYECKHX peaklui (pa3jioKeHUEe caxapa, B3auMOJIECHCTBHUE CEPHOMU
KUCIIOTBl € XJopuaoM Oapus, pasnoxkenue rtujgpokcuaa wmeaun ( II) mpm
HarpeBaHuM, B3aUMOJIEHCTBHE Kese3a ¢ pacTBopoM conu meau (II), uzydenue cnoco0oB
paszeneHuss cMmece (C  MOMOINBIO MarHuTa, (QUIBTPOBAHUE, BbIIIAPUBAHHE,
JTUCTWILUTALUS, XpoMaTorpadus), TpOBeJICHHE OYMCTKUA MOBAPEHHOM COJU, HAOIIOIeHHE
U ONHCaHHWE Pe3yJbTAaTOB MPOBEICHUS OIBITA, WITIOCTPUPYIOMIETO 3aKOH COXPaHCHHUS
MAacChl, CO3[JaHNE MOJEJEH MOJEKYJI (IIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 2jieMEeHT W MpoCTOe
BelecTBO. Haxoxkaenue kuciopoaa B npupoje, Gu3ndeckue U XUMUYECKUE CBOMCTBA
(peakmuu ropenus). Okxcunsl. Ilpumenenue kwuciopoaa. CrocoObl  TONYUYCHHS
KHCJIOpOo/ia B JIaOOpaTOpu M MPOMBIIUICHHOCTH. KpyroBopoT Kuciopoaa B IpUpPO/IC.
O30H — ajuioTponHas Mou(UKaIUs KUCIOPO/Ia.



TernoBoil 3pPexT XUMUYECKON peaKkIuu, TEPMOXUMUYECKHE ypaBHEHUS, IK30-
U DSHAOTEPMUYECKHE pPEAKUMH. TOIUIMBO: yrojib W METaH. 3arpsA3HEHUE BO3/1yXa,
YCWJICHHE MMAPHUKOBOTro 3P deKTa, pa3pylIeHue 030HOBOI'O CJIOA.

Bonopoa — snemeHT M mpocToe BemecTBO. HaxoxkaeHnue BOAOpoaa B MPHUPOE,
dbu3nYecKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOObI monydeHus. Kuciorsl u
COJIH.

Momnsipabiii 00bEM Ta30B. Pacu€Thl M0 XUMHUUECKUM YPABHEHUSIM.

dusuyeckue cBocTBa BoAbl. Boaa kak pactsopurens. PactBopsl. HacelmeHnusie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BElIECTB B BoJE. MaccoBas 10J BEIIECTBA
B pacTBOpe. XUMHUYECKUE CBOCTBAa BOJbl. OcHOBaHus. Poiib pacTBOPOB B MPUPOAE U
B JKU3HM 4elioBeka. KpyroBopoT BOAbI B TpUPOAE. 3arps3HEHUE MNPUPOIHBIX BOJI.
OxpaHa ¥ OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanuss Heopranumyeckux coeauHennii. Oxcunapl. Knaccudukarms
OKCHUJIOB: coJyieo0pa3yromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3zyromue. HoMenknatypa okcusioB. Ou3nMdeckrue U XUMHUUYECKHE CBONCTBA
okcuaoB. [lonydyeHnue okcuaos.

OcHoBanus. Kiaccudukanuss ocHOBaHUM: MIENTOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Pu3nueckue M XUMHUYECKUE CBOWCTBA OCHOBAaHUU.
[TonydyeHne OCHOBAHUM.

Kucnotel. Knaccudukanust xucinor. Homenknarypa kucinor. dusznueckue u
XAMHUYECKUE CBOMCTBA KUCHOT. Psin aktuBHOCTH MeTtayuioB H.H. bekerosa. [lonydenne
KHCJIOT.

Comu. Homenknatypa coneil. ®Pu3nueckue W XUMUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTnyeckas CBsA3b MEXKY KJIACCAMHU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuu sKcnepumenm:

KaueCTBEHHOE OIpeJeeHUe COJIep)KaHUsl KHCJIOpOoJia B BO3JAyXe, IOJydYeHHUe,
coOupanue, pacrmo3HaBaHWE W HW3YYEHHE CBOMCTB KHUCJIOpOJa, HaOII0IeHHE
B3aUMOJICHCTBUS BEILIECTB C KUCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHUS M MpPEKpalICHUS
ropeHusi (Mokapa), O3HaKOMJIGHHE C OO0pa3llaMH OKCHJJIOB M OMNHCAaHUE HMX CBOMCTB,
noJiyueHue, coOMpaHHe, pacro3HaBaHME M M3yUYE€HHE CBOMCTB Bojopoa (ropeHue),
B3auMojiericteue Bogopoaa ¢ okcuaoM Menu (1) (BO3MOKHO UCIHOJIB30BaHUE
BUJICOMATEpUANIOB), HAOJIOJEHUE O00pa3lloB BEIIECTB KOJIUYECTBOM 1  MOIb,
UCCJIeIOBaHNEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJIBI C MeTaUlaMM (HaTpueM U KajblKeM) (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAJIOB), UCCIIEIOBAaHUE O0Pa3IlOB HEOPTAHUYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB, HAOIOJIEHME HM3MEHEHUsS] OKPAaCKHM HWHIMKATOPOB B PacTBOpPAX
KHCIIOT W WIeJNoYel, u3yueHue B3aumozeictBus okcuna Mmeau (II) ¢ pactBopom
CEpPHOM KHCIOTBI, KUCJIOT C METaUIaMH, peakIuid HeUTpaauzaluu, MOJydeHUe
HEpPacTBOPUMBIX OCHOBAHUHU,



BBITECCHEHHE  OJHOTO  M€TaJlla  JAPyrMM W3  pacTBOpa  COJW,  PEUICHHE
SDKCIEPUMEHTAIBHBIX 3aJlad 1o Teme «BaxHehmme Kiacchbl HEOPTraHUYECKUX
COCIMHEHUI.

IMepuognuecknii 3axkoH u Ilepuoauyeckast cucreMa XHMHYECKHX 3JJIEMEHTOB
A.A. MenneneeBa. CtpoeHue aromMoB. XumMHuuyeckasi CBs3b. (OKHCIUTEILHO-
BOCCTAHOBHMTE/IbHbIC PEaKIUH

[lepBbie MOMBITKH KJIACCU(PUKALNKA XUMUYECKUX dJeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB (ILEIOYHBIE U IIEI0YHO3EMEIBHBIE METAUIBI, TAJIOI€HBI, HHEPTHBIE
ra3bl). DJIEMEHTBI, KOTOpbIE 00pa3ylOT aMbOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[Tepuonnyecknii 3akoH. llepuoguueckass cucTeMa XUMHUYECKUMX JJIEMEHTOB
J.U. Menneneesa. KopoTkonepruoanas u JnuHHonepuoaHas (opmsl llepuonnyueckoi
cucteMbl xuMuueckux oanemeHtoB J[.M. Menneneesa. llepumoapl u  rpynimel
@U3NYECKHI CMBICH NOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI JIIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sAzaep. M3orombl. OnekTpoHbl. CTpoeHune
ANEKTPOHHBIX 000J0YEK aToMOB MepBbIX 20 XMMUYECKUX 3JeMeHTOB lleproanyeckoi
cucrembl JI.M1. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJEMEHTa II0 €ro
nonoxeHuro B [lepuoanueckont cucreme J[.11. Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHUs paguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUNIMYECKUX CBOKMCTB MO IPYyIIIaM U IEPUOJAM.

3nauenue llepuonnueckoro 3akoHa u llepuoguyeckoil CUCTEMBI XMUMHUYECKHX
BJIEMEHTOB JUUISI Pa3BUTHS HAYKU U NpakTuku. /.M. MenneneeB — yuy€HbIN U IpaKJaHUH.

Xumuueckass  cBA3b. KoBajeHTHas (MOJsipHAass W HENOJIApHAsi)  CBA3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAS CBA3b.

Crenenp okucneHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. IIporecchb
OKHCIICHHS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu IKCnepumenm:

U3ydyeHUEe O0Opa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJIECHCTBUE
THJIPOKCHAA ILMHKA C pPAacTBOpPAMHU KHUCJIOT M IIEJIoYel, MpOBEACHUE OIbITOB,
WUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX Peakiuii (ropeHue,
peaKIuy pasyIoKEeHUs, COSTUHEHUS).

Meocnpeomemmuvie ces3u

Peanmmzanust MeXNpeIMETHBIX CBSI3€M MNpH H3YYCHMH XUMHH B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSATHN, TaK
U TIOHSATHUH, SBISIONMIMXCS CHCTEMHBIMH JUJII OTACIBHBIX TIPEIMETOB €CTECTBCHHO
- HAYYHOTO ITUKJIA.

OO6mue ecTecCTBEeHHOHAYYHBIE TTOHSATHS: HAYUYHBIH (PaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiIaccHu(UKaIs, TIEepPUOJUYHOCTh, HAONIOJACHNE, OSKCIEPHUMEHT,
MOJICTMPOBAHUE, U3MEPECHHE, MOJIEIb, IBJICHUE.

dusuka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIIHI,
PagMOaKTUBHOCTD, MOJICKYJIa, DIICKTPUYECKUN  3apsi, BEIIECTBO,  TEJIO,
00BEM,



arperatHoe COCTOSIHHE BEIECTBa, a3, (PU3NYECKUE BEIMYMHBI, SAUHHUIIBI U3MEPECHHS,
KOCMOC, TUTaHETHI, 3BE311bI, COTHIIE.

buomnorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOAbI, IOJIE3HBIE
HCKOTIaeMble, TOTUITMBO, BOJHBIE PECYPCHI.

9 KITIACC

BeumrecTBo M XMMH4YeCKas peaKus

[lepuonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHYECKUX DJIEMEHTOB
H.U. MengneneeBa. CrTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KalMsl, KaJlbLUUs U UX COCAUHEHUU
B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B lleprnoinueckoi cuctemMe U CTpPOEHUEM UX
aTOMOB.

CrpoeHue BemecTBa: BUIbI XUMUYECKON CBSA3H. THUIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BeIlleCTBA OT THIIA KPUCTAUIMYECKOM PEIIETKM U BUAA
XUMHUYECKOM CBS3H.

Knaccudukanms M HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COECUHEHUN,
IFE€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus  XMMHYECKMX  peakuil 10  pa3iuyHbIM  I[IPU3HAKaM
(MO 4YMCIy M COCTAaBY y4YacTBYIOUIMX B PEaKUMH BELIECTB, MO TEIUIOBOMY 3(D(dexTy,
0 H3MEHEHUIO CTENEHEHl OKHUCIEHHS XHUMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH,
[0 Y4YacTHIO KaTalu3aropa). JK30- U SHJIOTEPMHUUYECKUE PEAKLIHH, TEPMOXHUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 CKOpOCTH XuUMHUYecKOoW peakuuu. IloHsTHe 00 O0OparTUMBIX H
HEOOPAaTUMBIX XHUMHYECKHX peakuusx. [loHsATHE O TOMOreHHBIX M TIeTepOTEeHHBIX
peakumsax. Ilomarme o karanuse. IloHATHE O  XMMHMYECKOM  PAaBHOBECHUHU.
@dakTopbl, BIUAIOIINE HA CKOPOCTh XMMHUUYECKOW PEAKIUU U TOJO0KEHUE XUMUYECKOTO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, DIEKTPOHHBIN OasaHc

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOU peaKnuu. CocraBieHue ypaBHeHI/Ifl OKHUCIIUTCIBHO-

BOCCTAHOBUTEIBHBIX PEAKIMHA C WCIOIH30BAHHEM METOJA DJICKTPOHHOTO
OastaHca.

Teopuss SIEKTPOIUTUYECKON AUCCOLMALNM. OJIEKTPOJIUTBl U HEDJIEKTPOJIUTBHI.
Katnonsl, aHnoHbpl. MexaHW3M JHCCOLMALIMM BEIIECTB C PA3JIUYHBIMU BHJIAMU
xumudeckor cBa3u. Crenenp nucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peakuiun moHHOrOo OoOMeHa. YCJOBHUSI MPOTEKAHUs pEaKIUMid HOHHOTO OOMEHa,
MOJIHBIE Y COKpAILEHHBbIE HOHHBIE YpaBHEHUs peakiuii. CBONCTBa KUCJIOT, OCHOBAaHUMN U
coJieil B CBETE MpPEACTaBICHUN 00 3JIEKTPOIUTHYECKOMN nucconuanuu. KauecTBeHHbIE
peakiuu Ha HOHBL. [oHATHE O TMAPOIN3E CONEM.



Xumuueckutl sKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPHCTAUIMYECKUX PEMETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura U anMasa), CIOKHBIX BEIIECTB (XJIopuaa
HATpWS), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUuu OT BO3JICUCTBUS
pasTUYHBIX (PAKTOPOB, MCCIECNOBAHHUE JJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
nporiecca TUCCOIMAIMH KUCIIOT, MIe0Yed U colei (BO3MOXKHO MCIOIb30BaHUE BHUIEO
MaTepuasoB), MPOBEICHUE OMBITOB, WILTIOCTPUPYIONINX MPU3HAKHA MPOTCKAHUS PEAKITHiA
MOHHOTO 0OMeHa (0O0pa3zoBaHUE Ocajika, BbIJIEJICHUE T'a3a, 00pa30BaHUE BO/JIbl), ONBITOB,
WUTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUi (TOpeHue,
peakiuu PasNOKEHHs, COCJUHEHHUS), pAaclo3HaBaHWE HEOPTraHWYECKUX BEIIECTB
C TIOMOIIBI0 KAYECTBEHHBIX PEaKIIUi Ha MOHBI, pEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTausibl 1 UX cOeIUHEHUS

OO6miass  xapakTtepucTtuka rTamoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHbie cTeneHn okucieHus. CrpoeHrne W (u3Myeckne CBONCTBA MPOCTHIX
BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpuMepe Xjopa (B3auMOJEHCTBHUE C
MEeTalllaMHM, HeMeTalulaMu, Ienodamu). XjopoBojgopon. ConsiHas — KUCIOTA,
XMMHUYECKHE CBOMCTBA, MOJIyYEHUE, MPUMEHEHUE. [[eMcTBUE XJIopa U XJIOPOBOJIOPOAA
Ha OpraHu3M 4YelloBeKa. BaxkHenme XIopuasl U UX HAX0XKIACHUE B IPUPO/IE.

OO01as xapakrepuctuka 371eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (U3MUYECKHE CBONMCTBA MPOCTHIX
BEILIECTB — KHUCIOpOJa M Cepbl. AJIIOTPOINHBICE MOAU(PUKAIIMKM KHUCIOPOJA U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOaOpoid, CTpoeHUE, QU3MYECKHE U XUMHUYECKUE
cBoiicTBa. OKCHUIBI CEephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCUIIOB. CepHas KUCJIOTa,
dbu3uyeckue U XMMHUYECKHE CBOMCTBA (0OIIME KaK MPEIACTABUTENS Kjiacca KUCIOT U
cnenupuaeckue). XUMUIECKUE PEAKIINH, JISKAIINE B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
NoJIydeHus: cepHol KucioThl. [Ipumenenue cepHoit kucinoThl. Conu CEpHOM KUCITOTHI,
KaueCTBEHHasl peakuuss Ha cyiabdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHECHUN
B nOpupoge. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAoUIeW CcpeAbl COSAUHEHHUSIMU CEPBI
(KUCIOTHBIE  JNOXAM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
npeAoTBpaIlCHUS.

OO6mmast xapaktepucTuka 3eMeHToB VA-rpymibl. OcOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEepHBIC CTETICHU OKHUCIEHHUS. A30T, paclpoCcTpaHeHUue B MpUpPOAe, PU3NIECKUE U
XuMudeckue cBoiictBa. KpyroBopor azora B mpuponae. AMMHAK, €ro (pusnyeckue u
XUMHUUYECKHE CBOMCTBa, TModydyeHue u npumeHenue. Coild  aMMOHHUS, UX
du3nueckue 1 XMMHYECKHE CBOWCTBA, NpuUMeHeHHWe. KauecTBeHHas peakmus Ha
UOHBl  aMMOHHUS. A30THas KHUCIOTa, €€ TMoJlydeHue, (PU3NUecKue U XUMHUYECKHe
cBoiicTBa (OOIlIME Kak TMpEeACTaBUTENsl Kjacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAJIbHBIX YIOOPCHUM.
XUMHUECKOE 3arpsA3HEHUE OKpyKarouled cpeipl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKJM, 3arpsi3HEHHE BO3]lyXa, MOYBBl M BOAOEMOB). Docdop, amIOTPONHbIE
moaudukanuu docdopa, Guznueckue U xumudeckue cpoiictBa. Oxcua  docdopa
(V) u dochopnas kucmora, uznueckKue



U XUMHUYECKHE CBOWCTBa, mnoiyuenue. Hcmonb3oBanue ¢ochartoB B KadyecTBe
MUHEPAIbHBIX yI00PECHUI.

O6mast xapakrtepucTtuka »dJeMeHTOB I[VA-rpynmbl. OcCOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIC CTEMEHU OKHUCICHUS. YTJEpOJ], aIOTPOIMHBIE MOAU(DUKAILINH,
pacmpocTpaHeHue B mpupoje, (u3nueckue U XHMHUYECKHE CBOMCTBA. AACOpOIHS.
Kpyrosopot yriepona B npupojse. OKCuasl yriepoja, ux (pu3nyeckrue u XUMUUYECKHE
CBOWCTBa, IEHCTBUE HA )KUBBIC OPTAaHU3MBI, TIOJyUYEeHHUE U TPUMEHEHHE. DKOJIOTUUECKHE
poOJIeMBI, CBsi3aHHBIE ¢ OKcuaoM yriiepoaa (IV), rumoresa mio0aabHOTO MOTETUICHUS
KJIMMarta, MapHUKOBBIM 3(pdexT. YronbHas kuciora U e€ coid, uX (U3HYECKUE H
XUMHYECKHE CBOWCTBA, TMOJy4YyeHHWE W TmpuMeHeHWe. KauecTBeHHas peakiusi Ha
KapOoHaT- noHbl. VMcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KAaK O COEIWHEHUSX
yriepoga (MeTaH, 3TaH, STUJICH, alleTWICH, HTaHOJ, INIMLIEPUH, YKCYCHas KHCIIOTa).
[IpupogHbIe ICTOYHUKH YTIAEBOAOPOAOB (YTOb, IPUPOAHBIN Ta3, HEPTH), TPOAYKTHI KX
nepepaboTku (O€H3MH), WX PoJib B OBITY W mNOpombllieHHOCTH. [loHsTHE O
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax, yriieBoJax — U UX PO B KU3ZHH
JesioBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUUECKUX COCTMHECHU.

KpemHuii, ero ¢usznueckre 1 XMMUYECKUE CBONCTBA, MOJYyYEHHE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasieHust 06 okcuae kpemuus (IV) u
KpeMHueBoW kucioTe. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiiine cTpouTelibHbIE MaTepualibl:  KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. ITpoGnembl 0€30MacHOro HKCIHONIb30BAHMS CTPOUTENBHBIX MaTEPHAIOB
B IIOBCETHEBHOM KU3HU.

Xumuueckuu dKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKlUUi Ha XJIOPHUA-UOHbI U HAONIOACHUE MPU3HAKOB HUX
IPOTEKAHMUS, OTBITHI, OTPaXKAIOIINEe PU3NUECKUE U XMMUYECKHUE CBOMCTBA TrajlOT€HOB U
UX COEIMHEHH (BO3MOXHO HCIOJIb30BAHUE BHUAECOMATEPUATIOB), O3HAKOMIIEHUE
¢ oOpa3inaMu XJOpUIOB (TAJIOrE€HUJIOB), O3HAKOMJIEHHE C 0Opas3lamMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOIIOIEHHE TTpoliecca
oOyrIMBaHuUs caxapa IoJ| IeWCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUeHHE
XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KHUCIOTHI, MPOBEIECHUE KaueCTBEHHOM
peakuuu Ha cyiab(daT-HOH U HAONIOJCHHE MpU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (¢usmyeckuMH CBOMCTBaMHU a3oTa, Qochopa W HUX COCAUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHANIOB), OoOpa3iiaMu a30THBIX U (OCHOPHBIX YI0OpEHUI,
noJiydyeHue, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOMCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX PEaKIMil Ha MUOH aMMOHHUSA W (dochaT-uoH U M3ydYeHHUE MPU3HAKOB UX
IIPOTEKAHUS, B3aAUMOJCUCTBUE KOHLUEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCHOJIb30BAaHUE BUIEOMATEPUAJIOB), U3YUYEHUE MOJEIEH KPUCTAINYECKUX
pemi€Tok anmasza, rpaduta, (QyiuepeHa, O3HAKOMJIEHHE C IMPOIIECCOM aJCOPOLHU



PAaCTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHBOTa3a,
NOJly4YeHHEe, COOMpaHHe, paclo3HAaBaHWE M H3YyUYEHHE CBOMCTB YIJIEKUCIIOrO Tasa,
IPOBEJICHNE KauyeCTBEHHBIX peaKIUui Ha KapOOHAT M CUJIMKAT-MOHBI M H3y4YEHUE
IPU3HAKOB MX  IPOTEKAaHMS, O3HAKOMIIECHME C  NOPOAYKIMEH  CHIMKATHOU
IPOMBIIUIEHHOCTH, PEIIEHHE >SKCIHEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHelmue
HEMETAJJIbI U UX COCIUHEHUSY.

MeTa/uibl M X COEIHHEHUS

OO1masi xapakKTepUCTHUKA XMMHUUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAHUHU HX
nojoxenus B Ilepuoanueckon cucreme xumuueckux snemeHtoB .M. Menneneesa u
ctpoeHust atoMoB. CTpoeHHE METaIoB. MeTraumyeckas CBA3b M METauInyecKas
KpUCTA/UIMYECKass pemIETKAa. IJEKTPOXUMHUYECKUN psJl  HANpsSHKEHUHM  METalIoB.
dusznyeckrue MU XUMHUYECKHE CBOMCTBa MeTaioB. OOImmMe CrnocoObl MOJydeHUS
MetaiyioB. [loHsTHE O KOPpPO3MU METAIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
kopposuu. CriiaBsl (CTajib, YyTyH, JIOPATIOMUHNNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[[leqounbpie MeTaibl: TOJNOXKEHUWE B [leproanyeckor CUCTEME XHUMHUYECKUX
snemeHtoB J[.MI. MeHueneeBa, CTPOEHHE HX AaTOMOB, HAXOXJICHUE B MPUPOJIE.
®u3znueckue M XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kamus). OKcuasl U
TUJIPOKCHJIBI HATPUS U Kaus. [[pruMeHeHne mea0yHbIX METALIOB U UX COCIMHCHUU.

[IleouHO3EMENBHBIE METAIUIBI MATHUW U KaJIBIIAM: TTOJI0KEHUE B [lepuoanueckon
cucteMe XumMuideckux 3iemMeHToB .M. MeHnnieneeBa, CTpoeHME UX aTOMOB, HAXO0XKJICHUE
B npupoje. Ouznyeckue M XMMUYECKHME CBOMCTBA MAarHus M Kaiblus. Baxuenmme
COCAMHEHUs] Kaibllus (OKCHA, THUAPOKCHHI, coju). KECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHECHUS.

AnfoMUHUN: TOJIOKEeHUE B lleprnoanyeckor CUCTEME XHMHUYECKHX 3JIEMEHTOB
JI.N. MenneneeBa, CTpPOEHHE aroMa, HaXOXIACHHE B Ipupone. Dusnueckue u
XUMHUUYECKHUE CBOMCTBa amtoMUHUS. AMQOTEpHBIE CBOWCTBA OKCHJA M THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoguueckoi cuUCTEeME XHMHUUYECKHX 3JIEMEHTOB
JA.N. MenneneeBa, CTPOEHHE aTroMa, HAXOXKIACHHE B mpupone. Dusndeckue u
XUMHUYECKHE CBOMCTBa xkene3a. Okcunbl, TuApokcuasl u conu xenesza (1) u xenesza
(IIT), mx cocTaB, CBOMCTBA U TTOTyUYCHHE.

Xumuueckutl aKkcnepumenm.

O3HaKOMJIEHHE C 00pa3llaMi METAJIOB U CIUIaBOB, UX (PM3HMUECKHUMU CBOMCTBAMH,
U3y4YCHHE  pe3yJbTaTOB  KOPpPO3WM  METaUIOB  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aMMOICHCTBUS OKCHIA KaJIBIUS U HATPHUS C BOJOK
(BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEJOBAaHNE CBOMCTB JKECTKOM BOJIBI,
mporiecca  TOpeHHs  JKenesa B KHCJIOpoAe  (BO3MOXKHO — HCIHOJIb30BAaHUE
BUJICOMAaTEPHAIIOB), IPU3HAKOB MPOTEKAHNUS KaYECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanblus, anmoMuHud, 1uHkKa, xkene3a (II) u xenmeza (III), mexu (II), mabGmonenue u



OMKCAHWE MPOICCCOB OKpAIIMBAaHUS IJIJAaMEHH HWOHAMHU HATpUS, Kajdusd M KaJbIUs
(BO3MOXXHO HCITOJIb30BAHHUE



BUJIEOMATEPUAJIOB), UCCIEOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHUHUS U
TUAPOKCUIA IMHKA, DPEIICHUWE SKCIEPUMEHTAIBbHBIX 3ajad 1o Teme «BaxHeiiue
METAJUIBI U UX COEIUHEHUAY.

XuMHS U OKpY KaKwIIas cpeaa

BemectBa u wmarepuanbl B IIOBCEIHEBHOW JKM3HM 4YeJoBEKa. be3zomacHoe
UCIIOJIB30BAaHME BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0KOTaX W OTPABJICHHUSX.

XUMUYECKOE 3arps3HEHUE OKpyXarller cpeabl (MpeaenabHas JomycTuMast
koHieHTparus BemectB (ganee — IIJIK). Ponb XuMumM B pelIeHHH 3KOJIOTHYECKHUX
pooIIeM.

Xumuueckuil sKkcnepumenm.:
U3ydeHue o0pa3loB MaTepuanoB (CTEKIO, CIUIaBbl METAUIOB, IOJUMEPHbIE
MaTepHabl).

Mescnpeomemuule cea3u

Peanm3zamusi MEXNpeAMETHBIX CBA3€H TMpU HM3yYeHHMH XHUMHH B 9 Kiacce
OCYIICCTBIIIETCA Yepe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK U  TOHATHM,  SBISIOIIMXCS  CUCTEMHBIMH  JUISI  OTJEJIbHBIX  IPEIMETOB
€CTECTBEHHO - HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHITHS: HAy4YHbIN (akT, TUNOoTe3a, 3aKOH, TEOPHUs,
aHallu3, CHUHTE3, KiIacCUPUKalus, MEPUOAUYHOCTb, HAONIIOEHNE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEpPEHUE, MOJEINb, SBICHWE, MAPHUKOBBIA AP (HEKT, TEXHOIOTHS,
MaTepHuabl.

dusuka: maTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, WU30TOIIBI,
PaIMOaKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKHUIA 3aps/l, MPOBOIHUKH, MOIYPOBOIHUKH,
IUAJIEKTPUKHU, (POTOIIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTh, KpHCTaJUIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJIMUMHBI, €IWHUIBI U3MEPEHHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Connne.

buonorusa: ¢orocunTes, abixaHue, Ouochepa, SKOCHCTEMA, MHUHEPAIbHbBIE
yIOOpeHUs,  MHKPOIJIEMEHTHI, = MaKpO3JEMEHTbl,  IUTATEJIbHbIC
BELIECTBA.

['eorpadus: armoctepa, rumpocdepa, MHHEpasbl, TOPHbIE MOPOJIBI, IOJE3HBIC
HCKOTIaeMbl€, TOTITMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI

JIMIHOCTHBIE Pe3yIbTaThl OCBOEHHUS MPOrPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUS
JOCTHTAIOTCST B XOA€ OOy4YeHWsS XWMHUH B EIMHCTBE Y4YEeOHON W BOCTHTATEIHLHON
JESITETHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSMH, TPUHATHIMA B OOINECTBE MpaBWIAMH H
HOpPMaMH TIOBEJCHHS W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CaMOPAa3BHUTHS U
COLMAIM3AIMU 00YyUYarOIIHNXCA.

JImaHOCTHBIE PEe3YIBTATHI OTpaXKaroT TOTOBHOCTH o0yyJaromuxcs
PYKOBOJACTBOBAThCS CHCTEMOW IMO3MTHBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PaCIIMpPEHUE
OTIBITA JCSATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTH4€CKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
HAy4YHOMY HACJIEAWI0, TMOHUMAaHHMS 3HAYEHHUS XUMHUYECKOM HAyKM B IKU3HU
COBPEMEHHOro 00IlecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEpPHOW UH(pOpManuen o
NEpPEAOBbIX JOCTUXKEHUSIX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHMSIX 00 yCTPONCTBE MHUpa U 0OIIECTBA;

2) rpaaIaHCKOro0 BOCIIMTAHMSA:

IIPEACTABIICHUS O COLMAIBHBIX HOPMAax U IIPAaBUJIAX MEKIMYHOCTHBIX OTHOLIECHUM
B KOJUJIEKTHBE, KOMMYHUKATUBHONM KOMIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOU, Y4eOHO
- HCCJIEI0OBATEIbCKOH, TBOPYECKOU 151 IpYTux BHUJIAX NEATEIIbHOCTH,
TOTOBHOCTU K pa3HOOOpa3HON COBMECTHOM JESTENbHOCTH MPU BBIIIOJIHEHUN YYEOHBIX,
IIO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO31aHUU
y4eOHBbIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHUIO M B3aMMOIOMOIIM B IMpoOIlecce
ATOW yueOHOW NeATENbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE IOBEIEHHUE U MOCTYIKU
CBOMX TOBAPHILEH C IMO3ULHAHM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHMS
NIOCJIEACTBUM NIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 IO3HAHHUS :

MHPOBO33PEHUECKUE TPEJACTABICHUS O BEIIECTBE W XHUMHUYECKON peakinH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABISIONIUE OCHOBY
JUIS. TIOHMMAaHUsl CYLUIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SAX 4YEJIOBEKA C MPUPOJHOU
CpeloN, O pOJIM XMMUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

M03HABATEJIbHBIE MOTHBBI, HAIPaBJIICHHbIE Ha IOJYYE€HHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJIUMbIC ISl OOBSCHEHUSI HAOIIOJaeMbIX TMPOILECCOB U SIBJICHUM,
IO3HaBaTEIbHOM, HHG)OPMAIIMOHHONW M YUTATEIIbCKON KYJBTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSATEIILHOM



paboTHI C Y4eOHBIMH TEKCTaMH, CIPABOYHON JTUTEPATYPOU, TOCTYTHBIMH
TEXHUYECKUMHU CPEACTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO U T[O3HaHWIO, JI0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUI0, MPOSKTHON M UCCIEI0BATEIbCKON AEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPABJIICHHOCTH U YPOBHS 00Y4YEHUS B TalbHEUIIIEM;

4) (¢popmupoBanus KYJbTYPBI
310POBbA:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUNA U HEMPUITHE BPEIHBIX
npuBbIYEK (YMOTpeOJCHUST aJKOroJis, HApPKOTHUKOB, KYpEHUs), HEOOXOJIUMOCTH
cOOJIIOZICHUS TIpaBWJI OE30MACHOCTH MpU OOpallleHUH ¢ XUMHUYECKUMH BEIIECTBAMHU
B OBITY U peasIbHOM KU3HH,

5) TPy10BOr0 BOCIIUTAHMS:

UHTEpEC K IPAKTUUYECKOMY HM3YyUEHHIO Mpodeccuid M TpyAa paziIudyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaraM TPYJOBOM NESITEIbHOCTHU, B TOM YHUCJIE HA OCHOBE
OPUMEHEHUSI NPEIMETHBIX 3HAaHWM MO XMMHH, OCO3HAHHBIM BBIOOpP WHIMBHYaTbHOMU
TPAEKTOPUM TPOJOJDKEHUS OOpa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M
CIOCOOHOCTHM K XMMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEUIHOM
npodeCCUOHATBHON AESITEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTDH
a/IalITHPOBATHCA B MPOPECCUOHATIBHON CPENIE;

6) IK0JIOTM4eCKOr0 BOCIIUTAHMS

HKOJIOTUYECKU L€JeCO00pa3HOe OTHOIICHHWE K MPUPOJAEC KAaK HCTOUHHMKY MKU3HU
Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHHUE [IEHHOCTH 3J0POBOI0 U 0€30MacHOro
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 370pPOBBIO, OCO3HAHUE LEHHOCTU COOIIOACHUS MpaBMil O€30MacHOTO
NOBEJIEHUs U paboTe C BELIECTBAMU, a TAKXKE B CUTYalLUAX, YTPOXKAIOIMIUX 310POBbIO
1 KA3HHU JIOJICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHWS, I[OJydyaeMble TMpU HM3YYEHUU XHUMHH,
JUISL PEIIEHUs 3a4a4, CBA3AHHBIX C OKPY’KAIOLIEH MPUPOAHON CPEAOU, IS MOBBIIICHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJI00AIBHOTO XapakTepa 3KOJOTHUECKUX
npobjieM W MyTed HuX pelIeHUs IOCPEICTBOM METOJO0B XHUMHUHU, 3KOJIOTHYECKOTrO
MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATbCSA MM B IO3HABATEIbHOM, KOMMYHUKAaTUBHON U
COLIMAIIBHOM NPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B COCTaBe METapPEIMETHBIX pEe3yIbTATOB BBIJICIIIOT 3HAYMMBbIE
Ut (HOPMHUPOBAHKS MUPOBO33PEHUSI 00IIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHUsl, TPUHITHII,
runote3a, ¢akT, cucTema, MpoIecC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX
npeaMeToB (GopMUpOBaTH TMPEACTABICHHWE O IIEJIOCTHOM HAy4YHOW KapTUHE MHpA,
U YHUBEpCaJlbHbIC€ y4eOHbIE JICUCTBUS (IIO3HABAaTEJIbHBIE, KOMMYHHMKATUBHBIE,



pEryJIATUBHBIE), KOTOpBIE o0ecreunBaroT (dbopMHpOBaHKE TOTOBHOCTH
K CAaMOCTOSITEJIbHOMY IJIAaHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eMCTBUA
ba3oBble JJornyeckue 1eMcCTBUS:

YMEHUS HCHOJb30BATh MPUEMBI JOTUYECKOTO MBILILICHUS ITPU OCBOCHUHU 3HAHMWIM:
pacKpbIBaTh CMBIC XUMHUYECKUX TMOHATHUN (BBIACIATh WX XapaKTEepHbIE TPU3HAKH,
YCTAHABJIMUBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTUSIMH), MCIOIB30BATh ITOHSTHUA
JUTsl OOBSICHEHUSI OTIEIbHBIX (DAaKTOB M SIBICHHWM, BHIOMPATh OCHOBAHUS W KPHUTEPUU
U1l KJIacCU(PUKAIIMUM XMMUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUM, yCTaHABIMBAaTh
MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3YUYCHHS, CTPOUTH JIOTHYECKHE
paccyxneHus (MHIYKTHUBHBIC, JEIYKTHBHBIC, 110 aHAJOTHUH), JeiaTh BBIBOABI U
3aKJIIOYCHUS,

YMEHHE TPUMEHATh B IMPOIlECCE€ TMO3HAHUS TOHATUS (IPEAMETHhIE U
MeTaInpeIMETHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJICIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBhIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MPEACTaBICHUS —
XUMUYECKHA 3HAK (CHMBOJ DJJIEMEHTAa), XHMHUYeckas ¢opMyla U ypaBHEHHUE
XUMHUUYECKON peakIiyu — IPH PEIIeHUH y4eOHO-IT03HABATEIbHbIX 3a7a4, ¢ YUYETOM ITHUX
MOJICJIbHBIX TTPEJCTABICHUIN BBISABISATh M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XWMHUYECKHX BEIECTB W XHMHYECKUX PEAKIHH, BBISBIATH
o0mue 3aKOHOMEPHOCTH, TNPUYMHHO-CJICACTBEHHBIC CBS3M W TMPOTHBOPEYHS B
M3y4aeMbIX MPOLIECCAX U SIBICHUSIX.

Ba3oBbie uccjie10BaTeIbCKue
AeUCTBUS:

yMEHHE HWCIOJb30BaTh IOCTABJIEHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KA4CCTBE OCHOBBI JJIT (POPMUPOBAHHS THUIIOTE3bI IO TPOBEPKE
IPABUIILHOCTH BBICKA3bIBAEMBIX CY KJICHH;

npuoOpeTeHUue OmbiTa MO0 I[UIAHHPOBAHHWIO, OPraHU3allid W  TMPOBEICHUIO
YUCHUYECKUX  DKCIEPHUMEHTOB, yMEHHE HaOmomaTh 3a  XOJOM  Tpollecca,
CaMOCTOATENIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (QopMyIupoBaTh O0OOOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbBITA, UCCIEIOBAHUSA, COCTABIATh OTYET O
npojeNaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpaTh, aAHAIM3UPOBATh UM  HHTEPIPETUPOBATH  HMHGPOPMALHUIO
pa3IMUYHBIX BUIOB U (OpPM IMpEACTaBICHUS, MOJIYyYaeMyl0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO- MOMYyJsIpHAs JIUTEpaTypa XUMUYECKOIO COJIEpKaHUs, CIIPABOYHbIE TTOCOOUS,
pecypcel IHTepHeTa), KpUTHYECKH OLEHUBATh MNPOTHUBOPEUYMBYI0 U HEIOCTOBEPHYIO
UH(POpPMAIHIO;

yMEHUE TPUMEHATHh pa3IuyHble METOAbl U 3aMpochl MpPU TMOUCKE M OTOOpe
UHGOpPMAIIMU U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JJIS BBIIIOJHEHHUS YUEOHBIX
U TI03HABATENIbHBIX 3aJa4 OIpPeAeIEHHOr0 THUIA, MPUOOpPETEeHHE OIbITa B 00JACTH



HCIIOJIBb30BaHU HHq)OpMaIJ;I/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJIOI‘I/Iﬁ,
OBJIAACHUC



KyJTbTypOH  aKTHBHOTO  HWCIOJL30BAaHUS  PAa3JIMYHBIX  TOWUCKOBBIX  CHCTEM,
CaMOCTOSATEIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEICTaBICHHUs HHPOPMAIUA U
WUTIOCTPUPOBATH PEIIaeMbie 3aJa4u HECIOKHBIMH CXEMaMU, JuarpamMMmamu, IpYyTUMU
dbopmamu rpaduKu U UX KOMOUHAIIASIMU;

yMEHHE HCIOJb30BaTh W  aHaJIU3WpoBaTh B  mpolecce y4eOHOH U

UCCIIEJIOBATEIbCKON JI€ATEIbHOCTH HMH(POPMALMI0 O BIHUSAHUM IPOMBILIIEHHOCTH,
CEJIbCKOI'0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOJHON CPEbI.

KoMMyHMKAaTUBHBIC YHHBEPCAJbHbIEC YUeOHbIC NeHCTBHUA:

yMEHHE 3a/7aBaTh BOIPOCHl (B XOJ€ nuanora u (Wiau) AUCKYCCHUHU) MO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEIOAKEHUSI OTHOCUTEIBHO BBITOJTHEHUS
MPEIOKEHHOM 3a71a4H;

NPUOOPETEHUE OMbITa MPE3EHTAIMU PE3yJIbTaTOB BBINOJHEHUS XHUMUYECKOTO
JKCIEpUMEHTa (J1a00paTOpPHOIO OIbITa, JabOpaTOpHON pabOTHl MO HCCIIEAOBAHUIO
CBOWMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIbHOU H
UCCJIEIOBATENBCKON NIEATETbHOCTH MPHU PEIIEHUH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE
yuéTa OOIIUX MHTEPECOB U COTJIACOBaHUS MO3UIUN (00CYXJIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbD), KOOPJUHAIINS COBMECTHBIX JCHCTBHM, ONpeAcICeHUE KPUTEPUEB
10 OLIEHKE Ka4eCTBa BBIIIOJIHEHHON pabOTHI U APYTHE);

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE JeHCTBUS:

YMEHHE CaMOCTOSITENIBHO OINpENeNATh LEIu JEATEIIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATH M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesITEeIbHOCTh, BbIOMpaTh Hambosnee 3(DPEeKTUBHBIE CIOCOOBI PEHICHHS YYEOHBIX U
NO3HABATENIBHBIX  3aJa4, CaMOCTOATENIBHO COCTaBJIATh WM  KOPPEKTUPOBATH
IPEAJIOKEHHBIA aNTOPUTM JEHUCTBUM NPH BBINOJIHEHUHU 33JaHUM C YYETOM IOJIYYEHHS
HOBBIX 3HAaHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOM L€, YMEHHE HCIIO0JIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B yCIIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIBLHOTO COJEpKAHUS,
YCTAaHOBIICHHOT'O  JaHHOW  paboyell  mporpaMMoOi,  BBIAEISAIOT:  OCBOEHHBIE
oOyyJarolmuMHCs HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI JACHCTBUM, crenuduueckue
JUTSL TIPEIMETHON 007acTH «XUMHS», BHIBI JESATEIBHOCTH MO TOJIYyYEHUI0 HOBOTO
3HaHMS, €r0 UHTEPIPETAINH, PEe0OPa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYyaIUsX.

K kxoHmy oOydenums B 8 KJiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JTOJKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y 00YUYAFOIIMXCS YMECHHM:



PacKpbhIBaTh CMBICI OCHOBHBIX XHMHWYECKHX TOHATHM: aTOM, MOJEKYJIa,
XUMHUUYECKUN IJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJIHOPOAHAS U
HEOJAHOpPOJHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASL Macca, MaccoBasl AOJISI XUMUYECKOIO JIEMEHTA
B COCIAMHEHWM, MOJSPHBIMN  O0BEM, OKCHJA, KHCJIOTa, OCHOBaHHWE, COJb,
AJIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCJICHHUS, XUMUYECKasl peakius, KiacCu(puKaius
pPEaKUHl: pEaKLMU COCAUHEHUS, PEAKLINU PA3JI0OKECHHUS, PEAKINU 3aMEIICHUs], PEAKIIUU
oOMEeHa, 9K30- U SHIOTEPMHUYECCKUE PEAKIINHU, TEIIIOBOM d(PPEKT peaknuu, sIpo aroma,
AJICKTPOHHBIN CJIOM aroMa, aToMHas OpOWTalb, paguyc aTomMa, XUMUYECKas CBS3b,
NOJISIPHAs M HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHUOH
, pacTBOp, MaccoBasi 10Jisl BelllecTBa (ITPOLIEHTHAsI KOHIIEHTPAIUsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUN U IPUMEHSTH 3TH
IIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALICHUM;

UCIIOJB30BaTh XMUMUYECKYI0 CUMBOJIMKY JJIsI COCTaBjieHUs (OpMYJl BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIUN;

OTIPEJIENATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSIX, CTEIECHb
OKHCJICHUS JJIEMEHTOB B OHWHApHBIX COCIMHECHHSX, MPUHAJICKHOCTh BEIIECTB
K OmpenenéHHOMY KIAcCy COeAuHeHuW mo ¢opMynaMm, BHUA XUMHUYECKOH CBSI3H
(KOBaJIGHTHAs U MOHHAsI) B HEOPTaHUUECKUX COCAMHEHUSIX;

packpsiBath cMbIch [lepuoanueckoro 3akona J[.11. MenneneeBa: 1eMOHCTPUPOBATH
MIOHUMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JJIEMEHTOB OT HX
nonoxxeHus: B llepuonnueckoid cucreme, 3aKOHOB COXPAHEHHUSI MacChl BEUIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTA/IpO;

ONKCHIBATh W XapakTepu3oBaTh TabnuuHyro (opmy Ilepuognueckoit cucTembl
XUMHUUYECKUX DJJIEMEHTOB: pa3jinuyarTh TMOHATUSA «IJIaBHas mnoarpynna (A-rpymnma)y
u
«nobounass mnoxarpynna (b-rpynma)», manble ¥ OOJbLIME NEPHOIBI, COOTHOCUTH
0003HauYeHusI, KOTOpble UMEIOTCs B Tabnuie «llepuoandeckas cucteMa XUMUYECKHUX
anemeHToB .M. MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3aps] spa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeiefieHue X Mo JIEKTPOHHBIM CJIOSM);

KJIacCCU(UUIHUPOBATh  XUMHUYECKUE  DJIEMEHTHI, HEOPTraHUYECKHE  BEIECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIYy M COCTaBy YYaCTBYIOIIMX B PEAKIHUH BEIECTB,
10 TeTI0BOMY 3P heKTy);

XapaKTepU30BaTh (OMUCHIBAThH) 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  MOATBEpKJasi  ONHCAHWE TNPUMEPAMH  MOJEKYJISIPHBIX  YPaBHECHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOI'O COCTABA,
BO3MOYKHOCTH ITPOTEKAHUSI XUMHUYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJIAPHYIO MAcChl BEIECTB,
MAacCCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTa Mo (popMyJie COCTUHEHHUS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUUECKOW PEAKIINY;



IPUMEHATH OCHOBHBIE OIEPAllMy MBICIIUTENbHON AEATENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3alnI0, KIACCU(PUKALMIO, BBISIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — I M3YYEHUsS CBOMCTB BEIIECTB U XMMHYECKHX PEaKIUU,
€CTECTBEHHO-HAay4YHbIE METO/IbI TO3HAHUS — HAOJI0/IEHHE, U3MEpPEHNE, MOJIETMPOBAHMUE,
AKCIEPUMEHT (peabHbI U MBICIICHHBIN);

ClieIoBaTh TpaBUJIaM IIOJb30BaHUS XWMHMUYECKOW TIOCYJIOH M JabopaTOpHBIM
o0opyloBaHMEeM, a Takke  mpaBwiamM  oOpallleHuss C  BellecTBaMu B
COOTBETCTBUM C MHCTPYKIUSMHU IO BBIIOJIHEHHUIO JA0OPATOPHBIX XMMHUYECKUX OINBITOB
O TOJYyYEHHI0O M COOMpaHHIO Tra3000pa3HBIX BEIIECTB (BOAOPOJAa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEACIEHHOM MacCOBOM JIOJIEM PAacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATHh U MIPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO HMHAMKATOPOB (JIAKMYC, (eHONI(TaICHH,
METUJIOPAHXK U APYTHUE).

K koniy oOydeHuss B 9 kJjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00yUaIOIUXCS YMEHUM:

PaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUHN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas pEeakius, XUMHUYeCKas
CBA3b, TEIUIOBOW 3(PPEKT peakuuu, MOJIb, MOJSIPHBIA OOBEM, PacTBOP, DJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJEKTPOJMTHYECKAs JUCCOIMAIMS, PEaKIMhu HOHHOro oOMeHa,
KaTajiu3aTop, XUMHUUYECKOE paBHOBECHE, oOOpaTUMble M HEOOpaTHMbIC pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaKkuuu, OKHCJIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJICHHE, QJUIOTpONus, aM(OTepHOCTb, XUMHUUECKas CBS3b
(KOBaJICHTHAs, HWOHHAsA, MeETAUIMYecKas), KpUCTAUIMYECKas pemeTka, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTh  XHUMHUYECKOM  pEaKIUH, MPEACIbHO  JOIYCTUMAas
koHueHtpausa [IJIK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUNA U MPUMEHSITHITH
MOHATHS MPU OMUCAHUU BENIECTB U UX MPEBPAICHUM;

HCIIOJB30BaTh XMUMUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (OpPMYJ BEIIECTB H
YPAaBHEHUN XUMHUYECKUX PEAKIIUM;

ONpPENENATh BAJEHTHOCTh W CTEINEHb OKHUCICHUS XHUMHUYECKHX 3JIEMEHTOB
B COCIMHCHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIUHEHUN Mo (opMysaM, BUJ XUMHUUYECKON CBS3M (KOBaJICHTHAs, MOHHAsS
, METajuIM4ecKas) B  HEOPraHMYECKUX  COCAUMHEHMSX,  3aps]  HOHA  TIO
XUMUYECKOH (opMyse, XapakTep Cpelbl B BOJIHBIX pacTBOpax HEOPTaHUYECKUX
COCIMHECHU I, TUTI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbica  llepuoguueckoro  3akoHa J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TTOHUMAHHKE: OMUCHIBATh U XapaKTepU30BaTh TAOJIUUHYIO GOpMY
[Tepuoguueckoil CHUCTEMBI XUMHYECKHUX 3JJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs



noarpynmna (A-rpynma)» u «mnobouynas noarpynmna (b-rpynma)», wmaneie u
OoJIbIIIKE



NepUOAbl, COOTHOCUTh O0O3HAUYEHUsS, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TaONIHIIE,
C YKCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YMUCIO SIECKTPOHOB M PaCIpe/IeICHUE X 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB DJIEMEHTOB MU UX
COEJIMHEHM B MpeJeax MajbIX MEPUOIOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKUE  DJIEMEHTHI, HEOPraHMYEeCKHME BEIIECTBA,
XUMHUYECKHE peakuuHu (MO0 YUCIYy M COCTAaBY YYacTBYIOIIMX B PEAKIHUH BEIIECTB,

10 TEII0BOMY (D PEKTY, M0 U3MEHEHUIO CTeTICHEH OKUCICHUS XUMHUYECKHUX
3JIEMEHTOB); XapaKTEepU30BaTh (OMUCHIBATH) OOIIKME U CHEHUPUUECKHE XUMUUYECKUE
CBOMCTBA MIPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPK/Iasi OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U

MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITb yYPaBHEHHS SJIEKTPOJIUTUYECKON OUCCOLMAIMU KHUCIOT, HIEJIoYe u
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpPaBHECHHS
peakIuii, TOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUUYECKON CBSI3U MEXK]y BEIIeCTBAMU
Pa3ITUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI OCPEICTBOM
COCTaBJICHUSI JICKTPOHHOTO 0ajaHca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHWS,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B PA3IMUYHBIX YCIOBUIX;

BBIUHUCIISITH OTHOCUTENBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (PopMyJie COCTUHEHHUS, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHYECKOMN peaKInu;

COOIO/IaTh TpaBUJIa TOJH30BAHUS XHMHYECKOW TIOCYIOH W Ja0opaTOpHBIM
o0opyloBaHHEeM, a TaKke IMpaBuia OOpalieHHus C BEIIeCTBAMHU B COOTBETCTBHH
C MHCTPYKIHUSAMH O BBIMOJHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYUYEHHUIO
U cOOMpaHUI0 ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIEKUCIIOT0 rasa);

MPOBOJUTh PEAKIUU, MOATBEPXKAAOIIME KAYECTBEHHBI COCTaB pa3IM4YHBIX
BEILIECTB: PACIO3HABATH OMBITHBIM NYTEM XJIOPUI-, OpoMHI-, HMOAMI-, KapOOHAaT-,
docdar-, cunmkar-, cynbdar-, TUAPOKCHI-HUOHBI, KATHOHBI aMMOHHS W HOHBI
U3YUYECHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HEOPraHUYECKHUX
BCILIECTB;

MPUMEHSITh OCHOBHbBIE ONEPALlUH MBICIIUTEIIBHOM IEeSITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIEHUE, CUCTEMATH3allUI0, BBISIBICHUE MPUUYUHHO-CIIEJACTBEHHBIX
CBSI3€M — ISl U3YYEHHUS CBOMCTB BEIIECTB W XMMHUYECKHUX PEAKIUW, €CTECTBEHHO-
Hay4HbIE METObI TO3HAHUS — HAOJI0IEHNE, U3MEPEHUE, MOJIETUPOBAHNE, IKCIIEPUMEHT
(peanbHBI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KomuuectBo OCHOBHBIE BUJIBI 1€ITEIHHOCTH
pa3neoB U TEM Conepxanue 00ydeHuUs
n/m 4acoB o0yyaromuxcs

y4eOHOT 0 mpeaMera

Paznea 1. IlepBoHayajibHble XUMHUYECKHE MOHATHUSA

1.1

XUMUS — BaKHAs
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
NeATEIILHOCTH
YyeloBeKa

5

[IpeameT xumuun. Posib XuMuU B )KU3HU
YyenoBeKa. XUMUS B CUCTEME HAYK.

Tena u BeniecTBa. ®u3nyUecKkue CBONMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [ToHsATHE 0 MEeTOaX TTO3HAHMS
B XMMHUH. YHCTHIEC BEIIECTBA U CMECH.
CniocoOsbI pa3fiesIeHus] CMECeH.
Xumuueckuil yIKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0H,

C IpaBUJiaMH pabOThI B 1a00OpaTOPUU U
npueMamMu 0OpaleHus ¢ Ja00paTOpHbIM
000py/I0BaHHUEM.

dusnveckre CBONCTBAa 00pa3IoB
HEOPraHUYECKHUX BEIECTB — METAIIIOB

1 HEMETAJJIOB.

CriocoOnI pa3eneHus cMmecei
(bunpTpOBaHME, BHITIAPUBAHHE,
JTUCTUIUTALIMS, XpoMaTorpadust).

PackpsiBaTh CMBICT N3y4aeMbIX IOHSATHM.
PackpeIBaTh poib XUMHUU B IPUPOJIE U
KU3HU YEJIOBEKa, €€ CBA3b C IPYTrUMU
HayKaMH.

PaznuyaTh yncThIE BellleCTBa U CMECH;
OJIHOPOJIHBIE Y HEOJAHOPOJHBIE CMECH.
Paznuyate Qusnyeckue u XUMUYECKUE
SIBJICHUS.

CrnenoBarh aaropuTMaM MCIOJIb30BaHUS
AKCIEPUMEHTAIILHBIX METOJIOB —
HaOJIIOJICHHS U DKCIIEPUMEHTA.
HabnronaTe 1 onuceIBaTh 00BEKTHI

IpU IPOBEACHUU JIEMOHCTPALINI U
71a00paTOPHBIX OIBITOB 10 U3YYCHUIO
(u3HYECKUX CBOWCTB BEUIECTB, CIOCOOOB
pa3JeNEHNsI CMECEH BEIIECTB.
[TpoBOAUTE XUMHUECKUM SKCIIEPUMEHT
IpU pa3/ieIeHUH cMeceid (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIM) B XO/I€




Jlabopamopnvle onvimai:

N3yyenue u onvcanue Gpuandeckux
CBOICTB 00pa31l0B HEOPraHUYECKUX
BEILECTB.

N3yuenne cnocoboB pa3aesieHus: cMecei
(C TOMOIIIbIO MATHUTA).

llpakmuueckue pabomui:

Ne 1. IIpaBuna paboTsl B 1aDOpaTOpUH U
npuEMBbI 00pallieHust ¢ 1a00paTOPHBIM
000pyI0BaHHEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OYHCTKH TTOBApEHHOU COJIH)

npakTuyeckor padoter Ne 2.

CrnenoBaTh npaBuiaM MOJIb30BaHUS
XUMUYECKON TTOCYI0M U 1a00paTOpHBIM
000pyJI0BaHKEM, a TAK)KE MPaBUIIaAM
oOparnieHus: ¢ XUMUYECKUMHU BEIIeCTBAaMU
B COOTBETCTBUU C MHCTPYKIUEN

IIPY BBIOJHEHUHU TPAKTUYECKON

paboter Ne 1.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIUIO U3 yUeOHUKA U
CIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN TOHATUMHBIN
amnrapar Kypca XUMUHU

1.2.

BemmecTBa n
XUMUYECKUE
peakuuun

13

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
sneMeHTbl. CUMBOJIbI XUMUYECKUX
aneMeHTOB. [IpocThie u croxHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYECHHE.

Xumuueckas popmyna. BameHTHOCTB
aTOMOB XMMHUUYECKHUX AJIEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca.
MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA
B COCIMHCHUU.

OnpenensiTe NPU3HAKA XUMUIECKUX
peaxkiui, ycJIoBUs UX MIPOTEKaHUS.
OOBACHATH CYyIIHOCTh (PU3NYECKUX U
XUMHYECKHX SIBJICHUH C TOUKH 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KnaccudunupoBats XumMuueckue
peakiuu (1o YUCITy U COCTaBy
pearupyoImux 1 00pa3yromuxcs
BEIIIECTB).

CocraBnsaTh GopMyIIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U ONIPEJIEIATh
BaJICHTHOCTH 1O (hOpMYJIaM BEIIECTB.




KommuectBo BemecTBa. Monbs. MosipHas
Macca. B3auMocCBs3b KOJIMYECTBA, MACCHI
Y YHCJIA CTPYKTYPHBIX €IMHUIL BEILIECTBA.
Pacuérsl mo hopmynamMm XuMHUUECKIX
COCIVMHEHUN.

DU3NYECKUE U XUMUYECKUE SABJIECHUS.
XuMHUYECKask peakuus U €€ NpU3HaAKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB.
XUMHUUYECKUE YPABHEHUS.
Knaccudukarys XuMuaecKux peakiuii
(coemuHeHus, pa3IoKeHHs, 3aMEIICHNUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBONCTBAa 00pasIoB
HEOPraHWYECKHUX BEIIECTB — METAJUIOB U
HEMETAJUIOB.

OOpa31el BEMIEeCTB KOJIMYECTBOM | MOJIb.
dusnueckue siBjIeHUs (IUIaBICHUE BOCKaA,
TastHUE JIbJ1a, PAaCTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJAECHCAIUA
BOJIbI).

XuMuueckue sBjIeHus (TOpeHrue CBeYH,
MPOKAIIMBAHUE MEAHOM MMPOBOJIOKH,
B3aUMOJICMCTBUE COJIbI HIIM MeEJla

C COJISHOM KHCIIOTOM).

Hab6mronenve mpu3HakoB MPOTEKaHUS

PaccraBnsate ko puiueHTsI

B YPABHEHUSAX XUMHUUECKUX PEAKIIMI.
Ha6mronate n onuckeiBaTh 0OBEKTHI

pU IPOBEAECHUHU IEMOHCTPALINI U
J1a00paTOPHBIX OIBITOB.

[TpoBOoaUTH BHIUKCICHUS TIO OPMYTIamM
XUMHUUYECKUX COCTMHEHUN U YPABHEHUSIM
XAMHUYECKUX PEAKIIHH.

[IpuMeHSITh €CTECTBEHHO- HAYUYHbIE
METObI IO3HAHHUS (B TOM YHUCIIE
HaOJII0/ICHNE, MOJICIMPOBAHHUE,
SKCIEPUMEHT U OCHOBHBIE ONEpALIU
MBICITUTENBHOMN AEATEIbHOCTH
(cpaBHeHuUe, kinaccudukarus)
BricTpanBaTh pa3BEpHYTHIEC MUCHbMEHHbBIC
Y YCTHBIE€ OTBETHI C OIOPOU

Ha HGOpPMAITUIO U3 YUeOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
VICII0JIB30BaTh U3YUYECHHBIN ITOHATUWHBIN
amnrapar Kypca XuMuu




XUMUYECKHX peakuuid (pa3ioKeHue
caxapa, B3auMOJECHUCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, HoJydeHue
U paznoxxenue rugporcua meau (11)
IIpU HarpeBaHUH, B3aUMOJICHCTBUE
xkenesa ¢ pactBopom cosiu meau (II).
OMBIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUsI MaCCHI.

JlabopamopHule onvimol:

Coznanue Mojieneit MoJeKyJ
(ILIapoCTEeP>KHEBBIX ).

Onucanve GU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEIIESCTB —
METaJJIOB U HEMETAILIOB.

HaOnronenue pusznueckux (miaBieHue
BOCKa, TasHUE JIbJ1a) U XUMHUECKUX
(ropeHue cBe4M, NPOKATMBAHUE METHON
MIPOBOJIOKH) SIBIICHUM.

Hab6mronenve u onrcanue nmpu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEAKIIUM
Pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MACCHI
BELIECTB, MOJISIPHOM MAaCChl, MaCChI
BEILECTB, MAaCChl M KOJIMYECTBA BEILIECTBA;
MacCOBOM J10JIM XUMHUUYECKOTO 3JIEMEHTA
1o ¢hopmyJie COeTMHEHUS,




10 YPAaBHEHUSIM XUMHUYECKHUX PEAKIIUI:
KOJIMYECTBA, MAcCChl BEIECTBA

10 U3BECTHOMY KOJINUECTBY, Macce
pEeareHTOB WX NPOAYKTOB pEaKLMU

Uroro no pazneny

18

Paznen 2. BaxkHelilne npeacTaABUTEIM HEOPTaHUYECKUX BellleCTB

2.1

Bosznyx. Kucnopon.
ITousTne
00 okcugax

7

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — ayemMeHT u mpocroe
BemecTBo. Haxoxaenue kuciopoaa

B MIpUPOJE, PU3NUECKUE U XUMUUECKUE
cBOMcCTBA (peakiuu ropeHust). OKCUbI.
[Tpumenenue kucinopoa. Crnocoosl
MOJTYYEHHUS KUCJIOPO/1a B TAOOPaTOPHUH U
POMBIIUIEHHOCTU. KpyroBopot
Kuciopoja B mpupozae. O30H —
TOTpOIHAs MOAU(GUKAIUS KHUCIOPO/Ia.
TennoBoi 3(ppeKkT XUMUIECKON peakIuu,
TEPMOXUMHUUYECKUE YPaBHEHUS, IK30-

U SHAOTEPMUYECKHE peakiuu. TomimBo:
yToJib U M€TaH. 3arps3HeHuE BO3/1yXa,
YCUJIEHHE MapHUKOBOTr0 3¢ (eKTa,
pa3pylIeHre 030HOBOIO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeiesieHne CoAepKaHus
KHCJIOPOJa B BO3/1yX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIHKY
JUIS COCTaBJICHUS (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaxkuii ¢ yuacTueM KUCIOpoa.
XapakTepu3oBaTh (OIKCHIBATH) COCTaB
BO3yXa, PU3NUECKUE U XUMUYECKUE
CBOICTBa KMCJIOPOAA, CIIOCOOBI €r0
NOJTyY€HUs, IPUMEHEHHE U 3HaUYEHUE

B IPUPO/JIE U JKU3HH YEJIOBEKa.
CpaBHUBATH PEAKIUU TOPEHUS U
MEIJIEHHOTO OKHUCIICHUSI.

OOBACHATH CYLTHOCTh 3KOJIOTUYECKUX
po0JieM, CBSA3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CrnenoBarh mpaBuiiaMm 6€30MacHOM
paboThI B 1abopaTopuu npu
UCTOJIB30BaHNN XUMHYECKON TIOCYIbI U
000pyA0OBaHMsl, a TAKXKE MpaBUIIaM
oOpallleHHs C TOPIOYUMH BEIlleCTBaMU.
[1nanupoBaTh ¥ OCYIIECTBIATH HA
NPAaKTUKE XUMUYECKUE IKCIEPUMEHTHI,




Y N3y4E€HHUE CBOWCTB KHCIOPOAA.
HaOnronenue B3anMOIeCTBHS BELIECTB
C KMCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUSI U MIPEKPAICHUS TOPEHUS
(moxkapa).

JlabopamopHulii onvim:

O3HakoMJIeHHE C 00pa3IaMu OKCHIOB U
OIMCAaHME UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. IMonyuenue u cobupanue
KHCJIOpOJa, U3YUECHHE €r0 CBOUCTB.
Buvivucnenus:

MOJIEKYJIIPHOM MacChl KUCIIOPOJia U
030HA Ha OCHOBAHWH aTOMHOM MAacCCHI
XUMHYECKOTO 3JICMEHTA,

KOJIMYECTBA, MACCHI BEIIECTBA

110 YpaBHEHUSIM XUMHUUYECKUX PEAKIINI

IPOBOJAUTH HAOIIOACHUS, AEJIaTh BHIBObI
0 pe3yJibTaTaM SKCIEPUMEHTA

IpU MIPOBEICHUH JIAOOPATOPHBIX OTBITOB
U IIPaKTUYECKOI paboOThI.

BbIuucasTh KOMMYECTBO BEILIECTBA,
00bEM Taza 1o hopMmyam.

VYyacTBOBaTh B COBMECTHOM padboTe

B IpYIIIIE.

BricTpauBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIHIO U3 yYeOHUKA U
CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3Y4YEHHBIN TOHATUMHBIN
anmnapar Kypca XuMHH

2.2

Bopopon. [lonstue
0 KUCJIOTax M COJISIX

Bonopoxn — sneMeHT u npocroe
BellecTBo. Haxoxnenue Bogopoaa

B MIpUPOJE, PU3NUECKUE U XUMUYECKUE
CBOICTBA, TPUMEHEHHUE, CIIOCOObI
nosryyenus. Kuciorsl u conu.
Mounsipubiii 00bEM razoB. Pacuérbl

110 XUMHUYECKUM YPaBHEHUSIM.
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbiBaTh CMBICH N3y4aeMbIX MOHSATUN
Y IPUMEHSThH ITH TOHITHUS MIPU OTIMCAHUU
CBOMCTB BEILIECTB U UX MPEBpAIICHUM.
XapakTepu3oBaTh (OMUCHIBATD)
busnueckue 1 XUMHUYECKHEe CBONCTBRA
BOJIOPO/Ia, CIIOCOOBI €ro MOJIy4Y€eHHUs,
IPUMEHEHUE.

Cobupatb npubop 1151 TOTydEHUs
BOJOPO/IA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY




pacro3HaBaHle BOJOPO/IA.
BzaumopericTBue Bogopoia ¢ OKCUI0M
menu (II).

JlabopamopHuiii onvim:
B3aumoneiicTBre KUCIOT C MeTaJIaMHu.
Ilpaxmuueckas paboma:

Ne 4. Tlonyuenne u cobupanue Boaopoa,
H3y4YEeHHUE €ro CBOMCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA U O0BEMY;

00BEMOB Ta30B 10 YPAaBHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIICHUMN
ra3oB

JUTS COCTaBJICHUS (POPMYJIT BEIIECTB,
MOJICKYJISIPHBIX YPABHEHU XUMHUUECKUX
pEaKUnil C y4aCTUEM BOAOPO/IA.
BBIYuCIsSTHE MOJISIDHYIO MAacCy BEIIICCTB;
KOJIMYECTBO BeIlleCTBa, 00BEM rasa,
Maccy BeIeCTBa;

[TpoBoUTH pacd€Thl O ypaBHEHUSIM
XUMUYECKUX PEAKIUNA: KOJTUYECTRA,
00BEMa, MacChl BEIIECTBA MO U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB
WM TIPOTYKTOB PEAKITUH.

CrnenoBaTh paBuiamM 0€30MacHOMN
paboThI B TabopaTopuu mpu
UCIOJIb30BAHUU XUMUYECKOU MOCYAbl U
000pyA0BaHMUs, a TAKXKE MPaBUIaM
oOparieHus ¢ TOPIOYUMHU BEIECTBAMHU

B OBITY.

[TnanupoBaTh M OCYIIECTBIATH HA
IIPAKTUKE XUMHYECKUE IKCIICPUMEHTHI,
IPOBOIUTH HAOIIOACHHUS, ACJIaTh BHIBOIBI
0 pe3yJibTaTaM dKCTICPUMEHTA.
Y4acTBOBaTh B COBMECTHON padoTe

B rpymnne

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBaHHUSIX

duznueckue ceoicTBa BOIbI. Boga kak
pacTBOPUTEIIb. XMMHUYECKHUE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackppIBaTh CMBICI U3y4aeMbIX TOHATHM
Y IPUMEHSATH 3TU MOHATHS IIPU ONTUCAHUU
CBOWCTB BEILIECTB U UX IIPEBPALLCHUM.
XapakTepusoBaTh pU3NUECKUe U




PactBopsl. Ponp pacTBOpoB B ipupoe u
B J)KM3HHU 4eJoBeka. KpyroBopoTt BOJIbI B
npupoie. 3arpsisHeHUe MPUPOTHBIX BOJI.
OxpaHa 1 OYHUCTKA TPUPOJHBIX BOJ.
HaceImieHHbIe 1 HEHACBIIICHHBIE
pacTBOpbL. PacTBOpUMOCTH BEILIECTB

B BOoJie. MaccoBas 10714 BEIIECTBA

B pacTBOpE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

PacTBOpeHME BEMIECTB C Pa3IMIHON
PacTBOPUMOCTBIO.

BzaumopencTBue BoAbI C METaJTIaMU
(HaTpUEM U KaJIbIIUEM).

HccnenoBanue pacTBOPOB KUCIOT U
1IEJT0YEH C MOMOIIBIO UHIUKATOPOB.
Jlabopamopnvle onvimol
UccnenoBanue ocobeHHOCTEN
PaCTBOPEHUSI BEMIECTB C PAZIMYHOU
pPacTBOPUMOCTHIO.

[Ipurorosienue pacTBOPOB

C OIPENEIEHHON MacCCOBOW JOJIEN
PacTBOPEHHOTO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBienue pacTBOpoB

C ONpeaeIEHHON MacCOBOM 0JIEH
PacTBOPEHHOTO BEIIECTBA.

XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOPUTENA B IPUPOJHBIX MPOLIeccax.
CocTaBisATh ypaBHEHUSI XUMHUECKUX
pEaKIHil C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsI3HEHUEM
IPUPOAHBIX BOJ, CTIOCOOBI OUMCTKU BOIBI
OT MpuUMecei, MephI 10 OXpaHe BOJI

OT 3arps3HEHUS.

[InanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOJAUTH HAOIIOICHHUS,
JieJaTh BBIBO/JIBI IO pE3yJibTaTaM
AKCIIEPUMEHTA NP MTPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBath mpaBuiiaMm 0€30MaCHOM
paboThI B TabopaTopuu mpu
UCIIOJIb30BAHUU XUMUYECKOU MOCY/Ibl U
o0opya0BaHuUs.

[IpoBOIUTH BHIYUCIEHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi JA0JIsl BEIeCTBa

B PacTBOpE».

BricTpanBaTh pa3BEpHYTHIEC MUCHbMEHHBIC
Y YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIUIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTE€PUAJIOB, FPAMOTHO




Buiuucnenus:
C UCIIOJIb30BAHUEM ITOHATHSA «MacCoBas
JIOJIsI BEIIIECTBA B PACTBOPE»

MCIIOJIb30BaTh U3Y4YEHHBIN ITOHATUMHBIN
armapar Kypca XUMUHU

2.4

OCHOBHBIE KJIACChI
HEOPTraHUYEeCKUX
COEIMHEHU N

12

Krnaccudukanus HeopraHuuecKux
coenunenuit. Oxcunpl. Kiaccudukanus
OKCHJIOB: coJieoOpa3yromre (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEepHBIC) U
HecoseoOpazyromue. HoMenknatypa
okcuJ10B. DU3NUYECKUE U XUMUUYECKHUE
CBOMCTBA OKCHAOB. [losydueHrne okCuoB.

OcHoBanwus. Kimaccuduxanus oCHOBaHUM:

ETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3nyecKue
Y XMMUYECKHE CBOMCTBA OCHOBAHUI.
[TonyyeHne oCHOBaHUM.

Kucnoter. Kitaccudukarms Kucior.
Homenknarypa kucnor. @usnueckue
Y XMMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiioB H.H. bekerosa.
ITonyyeHue KUCioT.

Conu. HomeHnknaTypa coJiei.
DU3NYECKHE U XMMUYECKHE CBOMCTBA
conent. [lonyuenue coeil.
['eHeTnyeckas CBsA3b MEXKIY KIIACCAMH
HEOPraHWYECKUX COCTUHECHUM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

Knaccuduumposars uzydaemsie
BEIIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsiatb POpMYJIbI OKCHUIOB, KUCIIOT,
OCHOBAHMH, COJICH U HA3bIBATh UX

110 MEXJIYHAapOJIHON HOMEHKJIATYpE.
[Iporao3upoBars CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBONCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSITC.

CocTaBisTh MOJIEKYJISIPHBIE YpaBHEHUS
pEeaKUni, UIUTIOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA U CIIOCOOBI
MIOJIyYEHHS BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIII, a TAaK¥Ke
NOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEKy HUMH.
[Tpon3BOANTH BEIYUCIIEHUS

10 YPABHEHUSIM XUMHUUYECKUX PEAKIIMI.
[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOJUThH HAOIIOACHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIEPUMEHTA MPU NPOBEACHUU
1a00paTOPHBIX OMBITOB U MPAKTHYECKUX




OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHMYECKUX
BEILIECTB.

JlabopamopHnvie onvimol

Onpenenenre pacCTBOPOB KUCIIOT U
HIEJI0YEN C MOMOIIBIO UHINKATOPOB.
N3ydeHne B3auMOJICMCTBUS KUCJIOT

C METAJJIaMH, PEAKLIUIN HEUTPATU3ALIN Y.
B3auMmozelicTBre pacTBopa CEpHOU
KHUCJIOTHI ¢ okcusioM meau (I1).
[TonyueHne HEpaCTBOPUMBIX OCHOBAHUH.
BrITecHEHME OAHOTO METAJLIA IPYTUM
13 pacTBOPA COJIN.

Ilpakxmuueckas paboma

Ne 6. PemieHune skcriepuMeHTaIbHBIX
3a/1a4 1o teMe « BaxHenne KiIaccel
HEOPraHUYECKUX COCAUHECHUI.
Buruucnenus:

10 YPAaBHEHUSM XUMUYECKOW PEAKLINU:
KOJIMYECTBa BEUIECTBA, 00bEMA, MACChI
10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB Uiu
MPOIYKTOB PEAKIINU

paoboT.

CrnenoBaTh paBuIaM 0€30MaCHOMN
paboThI B 1abopaTopuu

IIPU UCIOJIB30BAHUN XUMUYECKOU
MOCYJIbI 1 000PY1OBAHUS.

BricTpanBaTh pa3BEépHYTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH

Ha HHPOpMAIINIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTE€pPUAJIOB, FPAMOTHO
VICIIOJIB30BaTh U3YUYECHHBIN TOHITUWHBIN
amnmapar Kypca XUMuu

Hroro no pazneny:
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Pazgen 3. Ilepuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumuueckux djieMeHToB /I. U. MenaesneeBa. Crpoenue
aToMOB. XMMHYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUl

3.1 | Ilepuonnueckuii
3aKOH U
Ilepnoanueckas
cucrema
XUMHUYECKHUX
AJIEMEHTOB

Crpoenne atoma

. . Menneneena.

8

[IepBble TONBITKY KJIacCU(PUKALIMU
XUMHUYECKUX AeMeHTOB. [IoHsTHE O
IPYIIaX CXOAHBIX 3JIEMEHTOB
(LLIEJIOYHBIE U 1IEJI0YHO3EMENIbHbIE
METAaJUIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
am(pOoTepHbIE OKCUIbI U THUIPOKCU/IBL.
[lepnonnueckuit 3akoH. [lepnonnueckas
CUCTEMA XUMHUYECKHX PJIEMEHTOB

JA.N. MenneneeBa. KoporkonepuoaHas u
JUTHHHOTIEpUOAHAs (hOPMBI
[lepuonnueckoil cCUCTEMbI XUMUYECKUX
sanemeHTOB [[.1. Menneneea. [leproas
U rpynnsl. DU3UYECKUN CMBICTT
MOPSAJIKOBOIO HOMEpa, HOMEPOB MEeproJa
U TPYIIIbI 3JIEMEHTA.

Crpoenne aroMoB. COCTaB aTOMHBIX
anep. N3otonsl. DnekTponbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK ATOMOB NIEPBBIX
20 XMMUYECKHUX DIIEMEHTOB
[Teproanyeckor CUCTEMBI

.M. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 ero noJyiokeHuro B Ilepuoanueckoi
cucreme .M. Menpeneena.
3aKOHOMEPHOCTU U3MEHEHUS pajnyca

PackpeiBaTh CMBICII IEPUOINYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOTUIBI
«llepnoanueckas cucreMa XUMUYECKUX
aneMeHToB JI.M. MenaeneeBay.
MopnenupoBaTh CTPOEHHUE aTOMA,
JYHEPreTUYECKUX YPOBHEU U OAYPOBHEN
IIPY IOMOLIU PUCYHKOB, JJIEKTPOHHBIX
KOH(MUTYypaIuii U AIEKTPOHHO-
rpadguyeckux Gopmyil.

[TosicuATh Pu3nUeCKuii CMBICT
NOPSIIKOBOI'O HOMEPA, HOMEPOB NIEPUOA
Y TPYIIIBI 3JIEMEHTA.

XapaxkTepu30BaTh XUMHYECKHUE DIIEMEHTBI
IIEPBBIX TPEX MEPUOAOB, KaJIUN, KaJbLIUN
Y UX COEIMHEHUS 10 MOJI0KEHUIO

B [lepnonnueckoit cucreme

JI.1. Menneneena.

OOBACHATH 001LIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOUCTB XUMUYECKUX
AJIEMEHTOB (U3MEHEHUE PaJNyCOB
aTOMOB, JJIEKTPOOTPULATEIBHOCTH,
BaJICHTHOCTH) U UX COEJIMHEHUM

B [IpEJIEax MajbIX IEPHOJIOB U IIIaBHBIX
IOATPYIII ¢ YY4ETOM CTPOEHUS UX
aTOMOB;




aTOMOB XUMHUYECKHUX DJIEMECHTOB,
METAUINYECKUX U HEMETAJUTUYECKUX
CBOWCTB I10 rpyInaM 1 Iepruoiam.
3Hauenue [lepuoanueckoro 3aKoHa u
[Tepron4ecKkor CUCTEMBI XUMHUYECKUX
AJIEMEHTOB I pa3BUTHS HAYKHU U
npaktuku. [[.1. MenneneeB — y4€HbI U
TpaXKJaHUH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

B3auMopeiicTBre TUAPOKCHIA ITUHKA C
pacTBOpaMH KHUCJIOT U IIEJT0YEH.
MonenupoBaHH€e CTPOEHUS] MOJIEKYIT
IIpY MIOMOIIY PUCYHKOB, MOJIETICH,
AIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «Ilepuoguueckas cucrema
XUMHUYECKUX 3JIEMEHTOB

J.1. MenaeneeBay.

JlabopamopHvle onvimel

O3HakoMJIeHHE C 00pa3laMyi METAIOB U
HEMETAVIOB

VYyacTBOBaTh B COBMECTHOM padboTe

B IIape WJIX IpyIIIIE.

BricTpauBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOU

Ha MH(OPMAIIUIO U3 YUEOHUKA U JPYTUX
MCTOYHHKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBS3b.
OKHUCIIUTEIBHO-
BOCCTAHOBHUTEIILHBIE
peakuuun

10

XuMuueckas cBs3b. KoBaneHnTHas
(monsipHast ¥ HEMOJISIPHAS) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX
syieMeHTOB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE peakiuu. [Iporeccsl

PackpbiBaTh CMBICT N3y4aeMbIX IOHSATHM.
OnpenensaTe BUJ XUMUYECKOHN CBSI3U

B COCIMHECHHU.

MonenupoBaTh CTPOEHUE MOJIEKYJI IIPH
IIOMOILIA PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.




OKHCJICHUS] U BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTENH.
XHUMUYECKUN IKCIIEPUMEHT: U3YUYEHHE
00pa3IioB BEIICCTB METAJIOB U
HEMETaJJI0B, B3aUMOJICHCTBHE
TUAPOKCHUIA IIUHKA C pACTBOPAMHU KUCIIOT
U IEJI0YEeH, MPOBEJICHUE OMBITOB,
WJUTFOCTPUPYIOMIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUS, COSTUHEHUS).
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OMnbIThI, WLTIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHHUS], COCTUHEHUS])

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHUs (pOPMYJI BEIIECTB,
3JIEKTPOHHOT0 OajlaHCca pPEeaKIUi.
OrnpenensiTe CTeNeHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX IJIEMEHTOB 10 (hopMysaM U
COCTaBISITH (POPMYJITBI OMHAPHBIX
COCMHEHUM MO CTETICHU OKUCIICHUS
aTOMOB XMMHUUYECKUX AJIEMEHTOB.
Onpenenarb OKUCIUTENb U
BOCCTAaHOBUTEIb. PaccTaBisiTh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkiuii METOJIOM 3JIEKTPOHHOTO
OanaHca.

HaGmronate XuMU4eCcKue OIbITHI

10 TJIaHy, aHAJIM3UPOBATh U JIeNaTh
BBIBOJIBI.

Ucnons3zoBate UKT niist co3panus
MOJIEJIEN, MOATOTOBKH NIPE3EHTALUN,
JOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHYTHIEC MUCHbMEHHbBIC
U YCTHBIE OTBETHI C OMIOPOX HA
uH(pOpMaIMIO U3 YUeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie utepHera

Hroro no pasugeny

18

OBUIEE YNCJIO HACOB
I10 ITPOTPAMME
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9 KITIACC

HaumenoBanue
No

pas3aesioB U TEM
/11

y4eOHOro npeamera

KonnuectBO
YacoB

Conepxanve 00ydeHus

OcCHOBHBIC BUBI ACATEIHLHOCTH
o0yJarnmxcs

Pazgea 1. BemiecTBOo M XUMHYECKHE PeaKIUH

1.1 | IloBTopenue n
yriiyOJieHre 3HAaHUM
OCHOBHBIX Pa3J€eoB
Kypca 8 kiiacca

5

[Tepuoanueckuii 3axoH. [lepuoanueckas
CHCTEMa XMMUYECKHUX AJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX BJIEMEHTOB MEPBBIX TPEX
MIEPUOJOB, KIS, KUIBIHUSI U UX
COE€IMHEHUU B COOTBETCTBUHU C
MIOJIOKEHUEM DJICMEHTOB B
[Iepuognueckor CUCTEME U CTPOECHUEM
X aTOMOB.

CTpoeHue BelecTBa: BUIbI XUMUUECKOU
CBsI3U. THIIBI KPUCTANIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUIIA KPUCTAIUIMYECKOU
PEIETKU U BUIA XUMUYECKOU CBS3U.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKHUX BEUIECTB. XUMHUYECKHUE
CBOMCTBA BEMIECTB, OTHOCAIINXCS

K pa3JIM4YHbIM KJIacCaM HEOPTaHUYECKUX
COCIVMHEHUM, TeHETUYEeCKas CB3b
HEOPraHWYECKHUX BEIIECTB.

XapakTepru30BaTh XUMHUUYECKUE IJIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KATUS U KaIbIUS
10 UX MOJOXKEHUIO B [leprnoanueckon
cucteme /1. 1. Menpaeneena.
KinaccudunupoBaTs 1 Ha3bIBaTh
HEOPraHMYECKHE BENIECTBA U3YUYEHHBIX
KJIaCCOB.

OnuckiBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILECTB PA3TUYHBIX KIACCOB,
MOATBEPkKIATh CBOMCTBA MpUMEPaMU
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUUYECKUX
PEAKIIU.

OnpenensiTe BUI XUMUYECKOU CBA3U U
THUI KPUCTATUTMYECKON PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOIICTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOEHHUSI.
BricTpauBaTh pa3BEpHYTHIC TMCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIOPO

Ha HHpOpMAITUIO U3 YUeOHUKA U
CIIPAaBOYHBIX MaTepPHUaIOB, IPAMOTHO




Xumuueckuii IKcnepumenm:
Jemoncmpayuu. 03HAKOMJIEHHUE C
MOJEIISIMU KPUCTALITNYECKUAX
pEIETOK HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMeTaIoB (Tpadura u
anmasa), CJI0OKHBIX BEHIECTB (XJIopHaa
HaTpHs)

MCIIOJIb30BaTh U3YYEHHBIN TOHATUIHBIN
amnmapar Kypca XUMUu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAUMHYECKUX
peakuui

Knaccupukanuss XuMU4eCKUX peaKIinii
10 Pa3JIMYHBIM NPHU3HAKAM (110 YUCILY U
COCTaBY Y4YacCTBYIOLIUX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3 (eKTy,

110 U3BMEHEHUIO CTEIIEHEN OKUCIICHUS
XUMHUYECKHUX AJIEMEHTOB,

0 00PaTUMOCTH, IO YYACTHIO
Katajau3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHE YPABHEHUS.
[ToHATHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tonstue 06 o6GpaTUMBIX

U HEOOpaTUMBIX XUMUYECKUX PEAKLIUSIX.
[ToHsiITHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX
peakuusx. [lonsTue o katanuse.
[ToHATHE O XUMUYECKOM PABHOBECHH.
@aKTOpBI, BIUAIOIIKE HA CKOPOCTh
XUMUYECKON PEAKLUH U MTOJIOKEHUE
XUMHYECKOTO PABHOBECHS.
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE

PackpbIBaTh CMBICH U3y4aeMbIX MOHSATUN
Y IPUMEHSTH 3TU NOHATHUS IPU ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHUIA.
KnaccudunmpoBarb XxumMuueckue
PEaKUUH MO Pa3InYHbIM MPU3HAKAM.
VYcranaBauBaTh 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PEAKIIUU OT PA3ITUYHBIX
(hakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAICHUIM
B PA3JIMYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTEND U
BoccraHoButelsib B OBP.

CocTaBnATh 3JEKTPOHHBIN OasiaHc
peaKkuuu.

[Ipon3BOAUTH BEIYUCIICHNUS

10 XUMUYECKUM YPaBHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIU T'PYIIIIE.

BricTtpauBaTh pa3BEpHYThIEC IMCbMEHHBIE




peaxinu, JIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHUE YpaBHEHUIA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii ¢ UCTIOIb30BAHUEM METO/IA
3JIEKTPOHHOT0 OallaHca.

Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu.:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEAKIMUA OT BO3JIECHUCTBUS
pasTUYHBIX (HaKTOPOB.

OnbIThI, WILTIOCTPUPYIOIIUE TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX
peakiuii (ropeHue, peaKiuu
Pa3JIOKEHHUS, COCTUHEHHUS).
Boruucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACChHI
peareHTOB WX MPOAYKTOB MO
YPaBHEHUSIM XUMHUYECKUX PEAKIU

Y YCTHBIE OTBETHI C ONIOPOU

Ha uHMOpMAINIO U3 YU4eOHUKA U
CIIPAaBOYHBIX MaTE€PUaAIOB, IPAMOTHO
VICIIOJIb30BaTh U3YUYEHHBIN OHATUNHBIN
anmapar Kypca XUMHH

1.3

DIIEKTPOIUTHYECKAs
JTUCCOTIHAITHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopust 2IIEKTPOJIUTAYECKON
JTUCCOLUALNU. DIIEKTPOIUTHI U
HE3JIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IHCCOUMALIMN BEWIECTB C
pPa3IMYHBIMU BUJAMHU XUMUYECKOU CBSI3H.
Crenenb nuccounanuu. CUiabHbIE U
cnaObie SIEKTPOTIUTHI.

Peakiuu nonnoro oOMena. Y cinoBus

PackpbIBaTh CMBICT U3y4aeMbIX IMOHSATHM,
a TaKXXE€ CMBICII TEOPUHU
BJICKTPOJIUTUYECKON AUCCOIUALMH.
OOBACHATH IPUYUHBI
AJIEKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB
BEILICCTB, pa3IndaTh CJIA0bIC U CUIIbHBIC
AJIEKTPOJIUTHI.

CocTaBiiITh ypaBHEHHS JUCCOLIMALINUT




IPOTEKAHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIEHHBIC HOHHbBIC
ypaBHEHHUS peakiuil. CBOMCTBA KUCIIOT,
OCHOBAaHHUM U COJIEW B CBETE
MIPEICTABICHUI 00 AIEKTPOIUTUUECKON
nucconuanuu. KauecTBeHHbIE peakinuu
Ha MoHbIL. [loHsATHE O THIIPOIIH3E COJIEH.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

HccnenoBanue 31eKTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, IIpoLEcca
JUCCOLIMAIIMU KUCIIOT, 1IeI0Yen

U coJiel (BO3MOXKHO MCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOIIUE TPU3HAKU
IPOTEKAHUS] PeakUuii HOHHOTO OOMEeHa
(oOpa3oBaHue OcajKa, BhIJCICHHUE Ta3a,
oOpa3zoBaHUE BOJbI).

Pacno3HaBaHue HEOpraHMYECKUX
BEILIECTB C TOMOIIBIO KAYECTBEHHBIX
pEeaKIuii Ha UOHBI.

JlabopamopHulii onvim:

N3yueHue npu3HakoB MPOTEKAHUS
peakiMy HOHHOTO 0OMEHa B pacTBOpPAx
3JIEKTPOIUTOB (C 00pa3oBaHUEM OCaKa,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEI0YEH 1 COJIeH, IMOJIHbIE U
COKpalIEHHbIE MOHHBIE YPABHEHUS
XUMHUYECKUX PEaKIUii HOHHOTO OOMEHa,
KpaTKUE UOHHBIC YPABHEHUS MPOCTHIX
peaKuui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILECTB PA3IUYHBIX KJIACCOB
Ha OCHOBE T€OPHUU AJIEKTPOIUTUUECKOU
JUCCOIMAIMK; TOATBEPKIaTh CBOWCTBA
pUMEpaMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIIUH.
PemmaTte sKcriepuMeHTaNbHbBIE 33]]a41

o TeEMeE.

[InanupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHHS,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCTIIEPUMEHTA MPU MPOBEICHUT
71a00PaTOPHBIX OMBITOB M TPAKTUIECKHUX
pabor.

CrnenoBaTh paBuiIamM 0€30MacHOMN
paboThl B 1abOpaTOpUu MpU
WCIOJIb30BAHUM XUMUYECKOU MOCY/IbI U
o0opya0BaHHUS.

[TpoBOINTH BEIYUCICHUS IO XUMHIECKUM
YpaBHEHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemenne skcriepuMeHTaNbHBIX
3a/1a4 1o TeMe.

Buviuucnenua:

[0 YPAaBHEHUSM XUMUYECKUX pEaKUi

B MIape WJIK TPYIIIE.
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(}OpMaIHIO U3 yueOHUKA U IPYTHUX
MCTOYHUKOB MH(POPMALIMH, B TOM YHUCIIE
HNutepHera

Htoro no pazaeny 18

Pa3pen 2. Hemeraiibl M X COeTHHEHUA

2.1 | OO1masa 3 OGIas XapakTepPUCTUKA FalOreHOB. OOBSCHATH 001IHE 3aKOHOMEPHOCTH
XapaKTEPUCTUKA OCOOEHHOCTH CTPOEHHS aTOMOB, B U3MEHEHUHU CBOMCTB HEMETAJIJIOB U UX
XUMHUYCCKUX XapaKTepHbIC CTEIICHU OKUCIICHUS. COEIMHEHU B MpeEIeNIaX MalbIX
JJIIEMCEHTOB CTpOGHI/Ie u (I)I/I3I/I‘-IGCKI/IG CBOMUCTBA INEPUOAO0B U I'NIABHBIX IMOATPYIIII
VIIA-rpynmsl. TIIPOCTHIX BEIIECTB — TaJOTEHOB. [lepuoanyeckor CUCTEMbI XUMHUYECKHAX
I'anorensl 3JIEMEHTOB C YYETOM CTPOCHUS UX

XUMUYECKUE CBOMCTBA HA MPUMEPE XJIOPA
(B3auMOJIeHiCTBUE C METAJIJIAMH,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XinopoBoaopo. CossiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, ITOJIyUYECHUE,
npuMeHenue. /lerictBue xynopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueimme XJ10puabl U UX HAX0XKIAEHUE
B PUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, OTpaXkaromue GU3NIECKUe U
XAUMHUYECKUE CBOMCTBA TaJIONCHOB U X

COEMHEHUN (BO3MOXXHO MCITOJIb30BAHHE

aTOMOB.
Xapaktepr3oBaTh GU3NYECKUE U
XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha MpuMepe XJiopa) u
CJIO’KHBIX BEIIECTB (XJIOPOBOJOPOA,
XJIOpUJIa HaTpusl), CIOCOOBI UX
NOJTyYEHUs, TPUMEHEHHUE U 3HAUYCHUE

B IIPUPO/IC U )KU3HH YEJIOBEKa.
OmnpenensaTs XJIOPHI-UOHBI B PaCTBOPE.
[ImaarpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTHI, TIPOBOAUTH HAOIIOICHHUS,
JIeNIaTh BBIBOJIBI 110 pe3yJbTaTam




BUJIEOMATEPUATIOB).

O3zHakomIIeHHE ¢ 00pa3iiaMu XJIOPUI0B
(rajmoreHu0B).

JlabopamopHuiii onvim:

N3yueHue CBOMCTB COJITHON KUCIIOTBHI.
[IpoBenieHrE KaUeCTBEHHBIX PEAKIIUM
Ha XJIOPU]I-UOHBI.

lIpakmuueckas paboma

No 2: TlonyueHue coJITHOM KUCIIOTHI,
M3yUYEHUE €€ CBOMCTB.

Boviuucnenusa:

[0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIUi,
€CJIM OJTUH U3 PEarcHTOB JIaH B U30BITKE

HKCIEPUMEHTA MPU MPOBEICHUN
71a00pATOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBarh npaBuiiam 0€30MaCHOM
paboThl B 1aboparopuun

MIPU MCIIOJIb30BAHUN XUMUYECKOM
MOCYIbl M1 000PY/IOBaHUS.

BricTpauBaTh pa3BEpHYTHIC TMCHbMEHHbIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha HH(pOpMaIUIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTE€pPUaAIOB, FPAMOTHO
VCIIOJIb30BaTh U3YUYECHHBIN OHATUMHBIN
amnmnapar Kypca XUMuu

2.2

OoOmiasn
XapaKTEepUCTUKA
XUMHAYECKUX
3JIEMCHTOB
VIA-rpymmsl. Cepa
U €€ COCIUHECHUS

OO6mrast XxapakTepucTrKa 3J1eMeHTOB VIA-
rpynnbl. OcoOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEepPHbIE CTEIIEHU OKUCIICHHUS.
Crpoenue u gpuznueckue cBOCTBa
IPOCTHIX BEIIECTB — KUCIOPOJIa U CEPBHI.
AmoTpornHble MOAU(PUKALIMY KACTOpOAa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBoopo/i, cTpoeHue, puznyeckue u
XUMHUYECKHE CBOMCTBA.

OKcupl cepbl Kak MPeaCTaBUTENN
KHCJIOTHBIX OKCUJI0B. CepHas KUCJoTa,
dbu3nUecKkue u XMMHUYECKHUE CBONCTBA
(oOmue kak

OOBACHATH 001LIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBONCTB AJIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUHN ¢ yU4ETOM
CTPOCHHUS UX aTOMOB.
XapaktepuzoBaTh GU3UIECKUE U
XMMUYECKHE CBOMCTBA MTPOCTOr0
BEIECTBA CEPHI U €€ COCTUHEHUMN
(cepoBOAOPO/IAa, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYyJIb(aTOB), CHIOCOOBI UX
MOJIy4YeHUSs], IPUMEHEHUE U 3HAYCHUE

B MPUPO/JIEC U )KU3HU YEJIOBEKA.
Onpenenars HaTU4YUeE CyIbpaT-HOHOB
B pacTBOpE.

OOBACHSITH CYIIHOCTh IKOJIOTHUECKUX




MPEACTABUTEIIS KIJIACCa KUCTIOT U
creuudurueckue). XuMUYECKUE PEAKIIUH,
JIeXkKaIue B OCHOBE MIPOMBIILJIEHHOTO
croco0a MoJIy4eHHUs: CEPHOUN KUCITOTHI.
[Tpumenenue. Conu CEpHOU KUCIOTHI,
KaueCTBEHHAsl peakius Ha CyIb(}aT-uoH.
Haxoxnenue cepol 1 €€ COCIMHEHUN B
npupojie. XUMUYECKOE 3arpsi3HEHUE
OKPY’KAIOILIEN CPeabl COCTUHEHUSIMA
cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHNE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0
npeAoTBpaICHUS.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

O3nakomiieHHE ¢ 00pa3laMu cephl U e€
COeAMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUIECOMATEPUAIIOB).
HaGmronenue npoiiecca o0yrivBaHus
caxapa noji IeicCTBUeEM
KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvle onvimoi:

N3ydeHne XuMUYECKUX CBOMCTB
pa30aBIEHHONW CEPHOM KHUCIIOTHI.
[IpoBeneHre KaueCTBEHHON peaKkuu Ha
cynb(haT-uoH U HAOIIOJIEHUE TPU3HAKA
€€ NpPOTEKaHUs

npo0sieM, CBA3aHHBIX C EPepadbOTKON
COEIUHEHUN CEPBI.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIIOICHHUS,
JI€TIaTh BBIBOJIBI IO PE3YJIbTAaTaM
HKCIIEPUMEHTA.

CnenoBaTh mpaBuiIamM 6€301acHOMN
paboThl B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYbI U 000PYTOBAHUS.

[1pou3BOAUTH BEIYUCIICHUS

110 XMMUYECKUM YPaBHECHUSIM.
Hcnonb30BaTh NP BBIOJIHEHUN
y4eOHBIX 3aJJaHUN TEKCThl YICOHUKA,
CIIPAaBOYHBIE MATEPHUAIIBI
(ITeproguyeckyro CUCTEMY XUMHUYECKUX
anemenTtoB /. 1. MenpaeneeBa, Tabnuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
COJIEW B BOJIE, DIEKTPOXUMHUUYECKUN PSJT
HaIpsHKEHUH METaJUIOB).

Hcnonb30BaTh NP BBIIOJIHEHUN
y4eOHbIX 3aJJaHUi U B IIpoliecce
HCCIIEI0BATENBbCKON AEATEIBHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAEPKaHUs, CIIPABOYHBIE
Marepuaisbl, pecypcsl lHTepHera




2.3

Ob6mas
XapaKTEepPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
VA-rpynmnsl.

A3or, dhochop u ux
COEIMHEHUS

OO0u1as xapakTepuCTUKA 3JIEMEHTOB
VA-rpynnbl. OcoOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUS.

A30T, pacipoCTpaHEeHUE B IPUPOJIE,
buznUecKrue U XUMUYECKUE

cBoricTBa. KpyroBopor azora B
pUpPOJIE.

AMMHaK, ero GU3nYecKue U XUMUYECKHE
CBOMCTBA, NMOJIyUYCHHUE U IPUMEHEHUE.
Conu aMmMOHUS, UX PU3HYECKHUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiiusi Ha HOHbI
aMMOHHMSI.

A30THas KUCJIO0Ta, €€ MOJIy4YCHUE,
dbu3nyecKre U XMMUYECKUE CBOMCTBA
(oOuue Kak mpeacTaBUTENS Kiacca
KHCJIOT U CIIeIu(DUIECKHUE).
Hcnonp3oBaHue HUTPATOB U COJIEN
aMMOHMS B KAUECTBE MUHEPATbHBIX
ya00peHni. XUMUYECKOE 3arpsi3HEHUE
OKPY’KAIOILIEN CPeAbl COEANHEHUSIMA
a30Ta (KUCIOTHBIC TOXK/H, 3arPA3HCHHE
BO3]lyXa, MMOYBbI U BOJIOEMOB).
®docdop, AITOTPONHbIE MOIUPUKAITUN
docdopa, puznyeckne u XUMUIECKUE
cBorictBa. Okcun dhochopa (V) u

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynsl ¥ uX COEAMHEHUH C YUETOM
CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh (PU3NIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
azota u pocdopa U uX COeTUHECHUN
(amMuaka, coneil aMMOHMSI, A30THOU
KHCIIOTBI, HUTPATOB, okcuaa gocdopa (V)
u (ochopHOU KUCIOTHI, pocdaTos),
CHOCOOBI UX MOJY4YCHHSI, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HU YEIOBEKA.
Omnpenensats HOHBI aMMOHUS U (ocdaT-
WOHBI B pacTBOPE.

OOBACHATH CYIIHOCTh 3KOJOTHUYECKUX
npo6JieM, CBA3aHHBIX C HAX0XKICHUEM
COeIMHEeHM a30Ta u Pocdopa

B OKpY>Karollen cpee.

[ImaHupoBaTh U OCYIECTBISATH

Ha MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIOAEHUS,
JIeJ1aTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA MPHU MPOBEICHUU
71a00pPaTOPHBIX OMBITOB M MPAKTHYECKOM
padoTHL.

CrnenoBarh mpaBuiiam 0€30MaCHOM
paboThl B 1abopaTopuun




XUMHUYECKHE CBOWCTBA, MMOJTYyUYEHHE.
Ucnons3oBanue dhochaToB B KauecTBE
MUHEPAIBHBIX y100pEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3zHakomiieHHue ¢ PU3NIECKUMU
cBoOMcTBaMH a30Ta, pochopa u ux
COEIUHEHUM (BO3MOXKHO
UCIIOJIB30BAHUE BUICOMATEPUAIIOB).
O3znHakomiieHHe ¢ 00pa3iiaMu a30THBIX U
dbochopHbIX yT1O0OpEeHUI.

[Tomyuenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHHE CBOMCTB AMMMAKA.
B3aumopelicTBre KOHIIEHTPUPOBAHHOU
A30THOM KUCITIOTHI C MEJbI0 (BO3MOKHO
WCIIOJIB30BAHUE BUICOMATEPUAIIOB).
JlabopamopHnvle onvimeoi:

[IpoBeneHre KaueCTBEHHBIX PEAKIIUM
Ha MOH aMMOHHUS U (ocdaT-uoH, U
M3y4YeHHUE TPU3HAKOB UX MPOTEKAHUS.
Ipaxmuueckas paboma

Ne 3: [lonyuenne aMmMuaka, U3y4eHue
€ro CBOMCTB.

Boruucnenus:

[0 YPABHEHUSIM XUMHUUYECKUX PEaKIIHil

MIPU UCIOJIB30BAHUM XUMUYECKOU
MOCYIbI M1 000PY/TOBaHUS.
[Ipou3BOANTH BEIYUCIIEHUS

M0 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NPy BHITTOJTHEHUU
y4eOHBIX 3aJJaHUI TEKCThl YYCOHHKA,
CIIPaBOYHbIE MATEPUAIIBI
(IEpUOANYECKYIO CUCTEMY XUMHYECKUX
sanemenTtoB [. . Menaeneesa, Tabiauiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUI U
COJIEU B BOJE, DIIEKTPOXUMUYECKUN AT
HaIpsHKEHUH METaJIOB)




2.4

Ob6mas
XapakTepUCTUKA
XUMHYECKHAX
3JIEMEHTOB
IVA-rpynmnsl.
Yraepoa u
KPEMHHM, U UX
COEIUHEHHUS

12

OO0u1as xapakTepuCTUKA 3JIEMEHTOB
IVA-rpynmnel. OcoOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTETICHU
OKHUCJICHUS.

Yrnepon, amuioTponHbie MOAUpUKAINY,
pacrpocTpaHeHHE B IPUPO/IE,
dbu3nUecKrue U XUMUIECKHIEe CBONCTBA.
Ancopbmus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriaeposa, ux Gpuzndeckue u
XUMUYECKHUE CBOMCTBA, IEUCTBUE HA
YKUBBIC OPTAaHU3MBbI, TOJyYCHUE U
NpUMEHEHUE. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yriepoaa (I1V), runoresa
rI00aIBbHOTO TIOTETUICHUS KJINMaTa,
MapHUKOBBIN 2D (DEKT.

VroapHas KUCI0Ta U €€ COJIM, UX
bu3nUecKrue U XUMUYECKHIE CBONCTBA,
MOJIy4YCHHUE U TPUMEHECHHUE.
KauectBennas peaxius Ha kapOOHaT-
noHsl. Mcronp3oBanue kapOOHATOB B
OBITY, MEIUIIHE, TPOMBIIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.
[TepBoHauaabHBIE MOHATHS 00
OpPraHUYECKHUX BEIIECTBAX KAK O
COeMHEHUsSIX yriepoja (MeTaH, 3TaH,

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 UX COEAMHEHUH C Y4ETOM
CTPOEHUS UX ATOMOB.

XapaxkTepu3oBaTh (PU3NIECKUE U
XUMHUYECKHE CBOKCTBA MIPOCTBIX BELIECTB
yIiiepoaa U KpEMHHS U UX COEIUHEHUN
(OKCHIOB yIJIepoJa, yroJlbHOW KUCIOTHI,
KapOOHATOB, OKCHUJIA KPEMHHUS,
KPEMHHEBOU KUCIOThI, CHIIUKATOB),
CHOCOOBI UX MOJY4YCHHSI, IPUMEHEHUE U
3HAYEHHE B MIPUPOJIE U KU3HU YEIIOBEKA.
OOBICHATH MPUUMHHO-CIIECTBEHHYIO
CBSI3b: CTPOCHHE BEILIECTBA — CBOMCTBA
— IMPUMEHEHUE — Ha MpUMepax
COEJIMHEHH yIriaepoaa U KpEMHUS.
OmnpenensiTe KapOOHAT- U CUITMKAT-UOHBI
B PacTBOpE.

OOBACHATH CYIIHOCTb 9KOJIOTUYECKUX
po0sIeM, CBA3aHHBIX C HAXOXKIECHUEM
YTJIEKUCIIOTO ra3a B OKPY’Karolllen cpese.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB IpUMEPaAMHU
MPOCThIX COEAMHEHUH (MEeTaH, 3TaH,
STUJIEH, alleTHJIEH, ITAHOJI, TJINLEPHH,
YKCYCHasl KUCJIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COCIMHEHHH yriepoaa u




STUJIEH, AlleTUIIEH, 3TAHOJI, TJIULIEPUH,
YKCYCHasl KUCTIOTA).

IIpupoHbIE HCTOYHUKH YIJIEBOAOPOJIOB
(yrouib, MpUPOJHBIIA a3, HEPTH),
IPOAYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMONOrMYECKH BasKHBIX
BEILIECTBAX: XKUPaX, OeNKax, yrieBogax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKHUX
Y HEOPTraHUYECKUX COECITMHEHHM.
Kpemuuii, ero pusnyeckue u
XUMHYECKHE CBOMCTBA, MOJIYyYEHUE U
npumeHeHue. CoeJuHEHUs KpEeMHUS B
npupoze. O0iue npeacraBiaeHus: 00
okcuze kpemuus (IV) u kpemuueBou
kucioTe. CUIIMKAThI, UX UCIIOJIB30BAaHUE
B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH.
Baxuenmue cTpouTenbHble MaTEPUAIBL:
KepaMHKa, CTeKJIO, [IEeMEHT, OETOH,
x)ene300etoH. [IpoGiiemsr 6e30macHOrO
UCIIOJIb30BAHUS CTPOUTEIIbHBIX
MaTepUasIoB B IOBCEHEBHON KU3HU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaUTMYECKUX PELMIETOK

OpPTaHUYECKUX BEIICCTB.
OnuckIBaTh POJIb OCIKOB, )KUPOB U
YTJIEBOJIOB B ()yHKIIMOHUPOBAHUH KUBBIX
OpPraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHHUKOB YTIIEBOJOPOAOB, UX POJIb

B OBITY ¥ TTPOMBIIINICHHOCTH.

[IpoBOIUTH BHIYUCIICHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEAKLINM.

[1nanupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHYCCKUE
HKCIIEPUMEHTHI, TPOBOAUTH HAOIIOACHUS,
JIeaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA MPHU MTPOBEICHUU
71a00pPaTOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

CrnenoBaTh paBuiIaM 0€30MaCHOM
paboThI B TabopaTopuu

MIPH UCTIOJIb30BAaHUN XUMUYECKON
MOCYJIbI M1 000PY/IOBaHUS.

Hcrnons30BaTh Mpu BBHITTOTHEHUN
y4eOHbIX 3aJJaHUI TEKCThl YUEOHHKA,
CIIPaBOYHBIC MaTEPHAITBI
(ITeproguyeckyro CHCTEMY XUMHUUYECKUX
sanementoB /. . Menpeneesa, Tabiauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
coJiei B BOJIE, DJIIEKTPOXUMUUECKUH sl
HaIpsHKEHUH METaJJIOB)




anmasa, rpaduta, Qynnepena.
O3HaKOMJIEHHE C MPOLECCOM a/1COPOIUU
PAacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM H YCTPOHCTBOM
IPOTUBOTA3A.

O3HakoMJIEHHE C TPOAYKIUEN
CUJIMKATHOW MPOMBIILUICHHOCTH
(Buneomarepuansl: CUIMKaTHAS
MPOMBIILJIEHHOCTb ).

Mopaenu MoneKyJl OpraHM4ecKuxX
BEILIECTB.

JlabopamopHuvlii onvim:

[Tonyuenue, cobrpanue, pacrio3HaBaHUE
Y U3YUYEHHUE CBOWCTB YTJIEKUCIIOTO rasa.
[IpoBeneHNE KaUE€CTBEHHBIX PEAKLIAM

Ha KapOOHAT U CHJIMKAT-UOHBI U
W3y4YeHHUE TPU3HAKOB UX MPOTEKAHUSI.
Ilpakmuueckue pabomui:

Ne 4. TTonmyueHne yriekuciaoro rasa,
U3YYEHHUE ETO CBOWCTB.

Ne 5. Pemienue s3xcnepuMeHTaIbHbIX
3a7a4 no teme «BaxkHellne HeMeTaulbl
U UX COCIMHEHUSD)

Buiuucnenua:

M0 YPABHEHUSIM XUMHUUYECKUX PEaKIIHil

Hroro no pazneny
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Paszgen 3. MeraJliibl 1 MX COeIMHEHUA

3.1 | OOwwme cBoiicTBa 4
METAJLIOB

OO6m1as XxapakTepUCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosiokeHus B [lepuoanueckon cucreme
XUMHYECKUX AJIEMEHTOB

JI.1. MeHneneeBa u CTpOEHUSI aTOMOB.
Crpoenune MetannoB. MeTtannnyeckas
CBSI3b M METAJNIMYECKas
KpUCTAJLINYECKas PELIETKA.
DIJIEKTPOXUMUYECKUHN P HANIPSKEHU N
MeTaioB. PU3NUECKUE U XUMHUECKUE
cBoiicTBa MeTauioB. OO01Me CIOCOOBI
noyrydeHust MetauioB. [lonsrue

0 KOppPO3UU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmaBsl (CTalnb, YyT'YH, JIOPATIOMHHMM,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OGpa3iibl METAJIJIOB U CILIABOB.
N3yueHne pe3yabTaToB KOPPO3UU
METaJUIOB (BO3MOXKHO HUCIIOJIb30BAHUE
BHJICOMATEpUaoB).

JlabopamopHnule onvimeol:
O3HakomiieHHE ¢ 00pa3aMy METaIOB U
CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICH U3y4aeMbIX MOHSATUN
Y IPUMEHSTH ITU TTOHSATHUS TIPU ONUCAHUH
CBOMCTB BEILIECTB U UX IIPEBPALLICHUM.
OOBSACHTH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUHW CBOWCTB AJIEMEHTOB-
METAJJIOB U UX COCTUHECHUN C yIETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAIIIOB,
oO1ue pu3nvyecKkrue 1 XMMUIeCKue
CBOWCTBA METAJIJIOB.

Xapaktepru3oBaTh 001IHE CITOCOOBI
MOJIyYEHUsI METaJIOB.

OnuceIBaTh CIIOCOOBI 3aITUTHI METAJIIIOB
OT KOPpPO3UH.

CrnenoBaTh mpaBuiIamM 6€30MacHOMN
paboThI B 1abOpaToOpuu Ipu
WCITOJIb30BAHUH XUMUYECKON MTOCYIbI U
o0opya0BaHHUS.

[Tpou3BOANTH BEIYUCIICHUS

110 YPaBHCHHIM XUMHUYCCKUX PEaKIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM padboTe

B nape wiu rpynne. Mcmonb30BaTh

MIPH BBITIOJTHEHNUH YYCOHBIX 3aJaHUuN
TEKCThl y4eOHHKa,




Buviuucnenus:

M0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIHil,
€CJIM OJMH U3 PEareHTOB COJACPKUT
pUMecH

CIIPABOYHBIE MATEPUAITBI
(ITepuoanyeckyro CUCTEMY XUMUYECKUX
sanemenTtoB J[. . Menaeneesa, Tabauiry
pacTBOPUMOCTH KHUCIIOT, OCHOBAHUW U
COJIEU B BOJE, DJIIEKTPOXUMHUYECKUH P
HaIpsHKEHUH METaJIIOB)

3.2

Baxnenmiue
METaAJUTBI U UX
COEIUHEHUSI

14

IIlenoyHble METAJIBI: OJI0XKCHHUE

B [Ileproanyueckoi cuCTeME XUMUYECKUX
anemeHToB /.M. MenpaeneeBa, ctpoeHne
MX aTOMOB, HAX0XJIEHUE B IIPUPO/IE.
du3nyecKue 1 XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpust U Kaiaus). OKCuIbl
Y TUJPOKCUABI HATPUS U KaJIHSL.
[IpriMeHeHre 1IETOYHBIX METAJUIOB U UX
COCJIMHCHMH.

[IlenoyHo3eMeIbHBIC METAJLJIBI MAarHui 1
KaJIbLUM: noJoxeHne B [lepuoanueckoit
CHCTEME XMMHYECKHUX AJIEMECHTOB

J.1. MeHnneneeBa, CTpOEHUE UX aTOMOB,
HaXOXJIeHUE B pupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBA MarHus U
KaJblus. Baxkneime coequHeHUS
KaJbIUs (OKCH, TUAPOKCHU/I, COJIN).
JKEcTKOoCTh BOJIBI U CITOCOOEI €6
YCTpaHECHUS.

ATIOMUHUH: TI0JIOKEHUE B
[lepruoanueckon CUCTEME XUMUYECKUX

OOBSACHTH 0011IME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB AJICMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUHN B TpyIITIax

C y4€TOM CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh (PU3HUECCKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCTMHEHUN (OKCHJIOB,
TUAPOKCHUIOB, COJICH), CITOCOOBI MX
MOJTyYEHU s, TPUMCHCHHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HH YEJIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CIICJICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha MMpUMepax N3yv4aeMbIX BEIIECTB.
Pacnio3HnaBaTh ¢ TOMOIIBIO Ka4€CTBEHHBIX
peaKkuii HOHBI METAJIJIOB: MarHus,
KaJbIINs, aJIOMUHUS, IMHKA, skene3a (1)
u xenesa (111), meau (1I).

Jlokxa3bIBaTh aM(pOTEPHBIN XapaKTep
OKCH/JIOB U TUJIPOKCHJIOB aJIIOMUHHUS U
[IMHKA.




sanemeHToB [[.1. Menneneesa, ctpoeHue
aToMa, HaXxO0XJICHUE B MPUPO/IE.
DU3NYECKHE U XUMUYECKUE CBOMCTBA
amoMuHusA. AMdOTepHbIE CBONCTBA
OKCH/JIa U TUJIPOKCHUJIA ATIOMUHUS.
Kenezo: nonoxenue B [lepuognueckon
CHUCTEME XMMHUYECKHUX JIEMEHTOB

J.1. MeHnneneeBa, CTpOEHUE aTOMa,
HaxO0XJICHHE B Npupoae. Puzndeckue u
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCUbL,
TUIPOKCHABI U coud xxene3a (II) u xenesa
(IIT), ux cocTaB, CBOWMCTBA U MOJy4YCHHUE.
Xumuueckuii IKchepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBUS OKCH/IA
KaJIbIIUS U HATPUS C BOJIOM (BO3ZMOYKHO
WCIIOJIb30BaHKE BUACOMATEPUATIOB).
OkpaivBaHue MJIaMeHU HOHAMH HATpPHUs,
KaJIUS ¥ KaJIbLUs (BO3MOXKHO
HCII0JIb30BaHHE BUJIEOMATEPUAIIOB)
HccnenoBanme CBOMCTB KECTKOU BOJIBI.
[Iporiecc ropeHus xenesa B KUCIOPOJIe
(BO3MOYHO HCIIOJIb30BAaHHUE
BUJIEOMATEPHUATIOB).

JlabopamopHuvle onvimui:

IIpoBeneHne KaueCTBEHHBIX PEAKITUM

Ha WOHBI (MarHus, KaJbIus, aTFOMUHUSI,

[ImanupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOJIIOICHHS,
JieaTh BBIBOJIBI IO pe3yJibTaTaM
HKCIIEPUMEHTA MIPH MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOMN
paboThI B Tabopatopuu

IIPU UCIIOJIb30BAaHUHM XUMUYECKOM
MOCYJIbI M1 000PY/IOBaHUS.

[Tpon3BOaUTH BEIYUCICHHUS

M0 XUMHYECKUM yPaBHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIH TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCHMEHHbBIC
U YCTHBIE OTBETHI C OMOPOM

Ha nHMOpMAINIO U3 YUYeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
VICIIOJIb30BaTh U3YUYEHHBIN IOHATUMHBIN
anmapar Kypca XuMHH




uuHka, xenesa (1) u xxenesza (1II), meau
(IT), onucanue NpU3HAKOB UX
MPOTEKAHHUSI.

UccnenoBanue amoTepHBIX CBONCTB
TUAPOKCHUA ATIOMUHUS U TUJIPOKCUIA
I[MHKA.

llpaxmuueckue pabomol:

No 6. JKécTkocTh BOABI U METOIBI €€
YCTpaHEHUS.

Ne 7. Pemenne skcriepuMeHTaNbHBIX
3a/1a4 10 TeMe « BakHEUIIne MEeTaIIbl U
UX COCTMHEHUS.

Boruucnenus:

110 YPABHEHUSIM XUMHUUYECKUX PEaKIIHil,
€CJIi OJMH U3 PEareHToOB JIaH B U30BITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM J10JIM BBIXOJa MPOAYKTa
peakiuu

Hroro o pazneny

18

Pa3n

el 4. Xumus v OKpysKawiuas cpeaa

4.1

XUMUSA U
OKpY>Karouas cpena

5

BemectBa u Matepraiibl B IOBCEIHEBHOM
KU3HU 4eroBeka. be3onacHoe
UCIOJIb30BAHUE BEILIECTB U XUMHUYECKUX
peakuuii B ObITy. IlepBas momoiups npu
XUMHUYECKHUX 0KOTraxX U OTPABIICHUSIX.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpeasl (peaeabHast 10mycTuMas

XapakTepu3oBaTh pOJib XUMHUU

B pa3NIMYHBIX chepax NeaTeTbHOCTH
JIFOIeH, OCHOBHBIC BEIIIECTBA U
MaTepHuabl, IPUMEHSIEMBIE B KU3HH
COBPEMEHHOTO YeJIOBEKa.

OOBICHATH yCIIOBHS 0€30MacHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMUYECKUX




KOHIIEHTpanus BemiecTB. Posib xumuun

B PEIICHUH 3KOJOTHYECKUX MPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenne oOpa3ioB MaTepuanoB
(cTeky1o, CrIaBbl METAIIIIOB, TOJIMMEPHBIE
MaTepuaIbl)

peakiuii B OBITY.

AHaIM3UPOBATH U KPUTUUECKU
OILICHUBATh MH(POPMAIUIO O BIUSHUU
MIPOMBIILJIEHHOCTH, CEJIbCKOTO X0351CTBA,
TPAHCIIOPTa U Jp. HA COCTOSIHUE
OKPYKaroUIEeN Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIb

MIPU XUMHUUYECKUX 0KOTax U OTPABJICHUSX.
[IpuHUMAaTh y4acTHe B 00CYXJIESHUH
po0JieM XUMHUYIECKON U IKOJIOTHIECKOU
HaIpPaBJICHHOCTH, BHICKa3bIBaTh
COOCTBEHHYIO TTO3ULIUIO MO MpodIemMe U
npearatb BO3MOXXHBIE TyTH €€
pelieHus

Hrtoro no pazneny:

OBIIEE Y1 CJIO
YACOB I10

68




HOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Ne
o\ Ne ypoka HaumeHoBaHue pa3jiesia M TeM IMpumevanue
[lepBoHauanpHble XUMHUUECKHe MOHATHS (18 yacoB)
1 | Ypok Nel | [Ipeamer xumun. Posib XuMHH B )KM3HH Y€JIOBEKA. XHUMHUS B CUCTEME HayK.
2 | Ypok Ne2 | Tena u BemectBa. PU3HUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.
3 | Ypok Ne3 | [ToHsiTie 0 MeTO1aX NO3HAHKSI B XUMHH.
4 | Vpox Ned Ilpakmuuecxkas paboma Nel "llpaBuna paboThl B jabOpaTOpuu W MNPUEMBI OOpalIeHUs C
JabopaTopHbIM 000pyaOBaHUEM"
5 | Vpok Nes 'I'II/ICTble BEWIECTBA M CMECH. CnocoOb1 pas/ieleHus cmeceil. [lpaxkmuueckas paboma No2
Pazpnenenue cMeceii (Ha mprUMepe OYMCTKU TOBApEHHOU coun)"
6 | Ypox Ne6 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. [IpocThle W CIIOXKHBIE BelleCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.
7 | Ypok Ne7 | CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
8 | Ypok Ne8 | Xumuueckas dhopmyna.
9 | Ypok Ne9 | BaJileHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
10 [Vpok Nel0 3aKkOH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNlbHas aroMHas Macca. OTHoOcuTEeIbHas
MOJIEKYJISIpHAsE Macca.
11 |VYpok Nell| MaccoBasi 10511 XMMHUYECKOTO JIEMEHTA B COC/IMHEHUHU.
12 [Vpok Nel2 KommuectBo BemecTtBa. Moiub. MossipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MAcChl W YHUCIA
CTPYKTYPHBIX €UHUII BEIIECTBA.
13 |Ypok Nel3| Pacuérsl o hopmysiaM XUMHUYECKUX COETUHEHMUIA.
14 |Ypok Nel4| ®uznueckne 1 XMMHUECKHE SIBJICHUA. XMMHUUYECKAsl PEaKus U €€ MPU3HAKHU.
15 |Ypok Nel5| 3akoH coXpaHEHHs] MAaCChl BEIIECTB. XMMUUYECKHUE YPABHEHHSI.
16 |Ypoxk Nel6| Knaccudukaimsi XUMHYECKUX peaKIUi (COSAMHEHUS U PA3JI0KEHUS).
17 |Ypoxk Nel7| Knaccudukaims XUMHUYECKUX pEaKIHii (3aMeIIeHus] 1 0OMEHa).
18 |Ypox Nel8| O6006menune u cucremaru3aiys 3HaHui 1o TeMe «llepBoHavaabHbIe XUMUYECKHUE TIOHATHSD)




Bakneiiue npeacTaBuTeN M HeOpranndeckux Bemects (32 yaca)

19 | Ypok Nel | Boznyx — cMech razoB. CocTaB Bo3ayxa.

20 | Vpox Ne2 Kucnopon — DIIEMEHT H NPOCTOE BELIECTBO. Haxoxnenue xuciopoma B mpupoje, pusudeckue u
XHMHYECKHE CBOMCTBA (pPEaKIIMU TOPEHUS).

21 | Ypok Ne3 | Okcuppl. JJabopaTtopHblid onbIT "O3HaKOMIICHHE ¢ 00pa3liaMi OKCHJIOB M OITMCAHHME WX CBOMCTB"

22 | Vpox Ned [Ipumenenue kuciaopoga. CrocoObl MOTYyYEHUST KUCIOPOJa B Ja00OpaTOPUU U MPOMBIIIJICHHOCTH.
KpyroBopot kuciopoaa B npupoje. O30H — aJuIoTponHas MOAU(PUKALIMS KUCIOPOIa.

23 | Ypok Ne5 | Ilpakmuueckas paboma Ne3 "llonydenne u coOMpanue KUCIOPOJia, M3yYeHHE er0 CBOMCTB"

24 | Vpox Ne6 TeroBoit  3QdeKT XUMUYECKON  peakiuu, TEPMOXUMHUYECKHE YpPaBHEHHs, 0JK30- W
SHAOTEPMUYECKUE PEAKIUU.

25 | Vpox Ne7 TomnuBo: yrojib U MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOro 3(ddekTa, pazpylieHue
030HOBOTO CJIOSI.

26 | Vpok Nes Bomopon — SJIEMEHT U MPOCTOE BELIECTBO- Haxoxnaenue Bogopoaa B mpupoje, pu3ndecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MOJYUCHHUSI.

27 | Ypok Ne9 | IIlpakmuueckas paboma Ne4 "llonyuenre u coOMpanue BoJopoaa, U3yuyeHue ero CBoMcTa"

28 |Ypoxk NelO| Kucnorsl.

29 |Ypok Nell| Coamu.

30 |Ypok Nel2| Mossipabiii 00BEM ra3oB.

31 |Ypok Nel3| PacyéThl M0 XMMHYECKHM YPABHEHUSM.

32 |Ypok Nel4| PacyéThl 10 XMMUYECKUM YPABHEHUSM.

33 |Ypok Nel5| ®uznueckue cBOMCTBA BOJIbl. Boga Kak pacTBOpUTENb. XUMHYECKUE CBOMCTBA BOBI.

34 |Ypok Nel6| OcHoBaHMS.

35 |Ypok Nel7| PactBopsbl. Posib pacTBOpOB B IPUPO/IE U B )KU3HU YEJIOBEKA.

36 |Ypok Nel8| KpyroBopoT BOJIbI B IpUPOJIE. 3arpsi3HEHUE MPUPOAHBIX BOJI. OXpaHa M OYMCTKA OPUPOJIHBIX BOJ.

37 |Ypoxk Nel9 HacellieHHble U HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOopuMOCTH BeliecTB B Bojie. MaccoBas JoJis
BEIIIECTBA B PACTBOPE.

38 [Vpox Ne20 ]Ypaxmu:tecmﬂ paboma "N95 "IIpurotoByiieHWe PacTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIeH
pacTBOPEHHOIO BEUIECTBA

39 |Ypoxk Ne21| Knaccudukaiiusi HEOpraHMYECKUX COSTUHEHUM.

40 [Vpox Ne22 Oxcunpl. Knaccudukamms okcuaoB: cojieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpPHBIC) H

HecosieoOpazyromue. HoMeHkIaTypa OKCHIIOB.




41

Ypok Ne23

DU3UYECKUE U XUMHUYECKHUE CBOMCTBA OKCUJIOB. [lojTydeHne OKCHIOB.

42

Ypoxk Ne24

OcnoBanus. Knaccudukaius ocHoBaHU#: MIENOYN M HEPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa
OCHOBAHUH.

43

Ypok Ne25

DU3UYECKUE U XMMHUYECKHE CBOMCTBA OCHOBaHUH. [lonydyeHre oCHOBaHMM.

44

Ypok Ne26

Kucnotel. Knaccudukamnus kuciaor. HoMeHkIaTypa KHUCIIoT.

45

Ypok Ne27

dusnyeckue U XUMHUYECKUe cBoucTBa KuUCIOT. Pan aktuBHoctu MertaiuioB H.H. bekerosa.
IlonydeHue KUcCIoT.

46

Ypok Ne28

Conu. HomeHkiarypa coseil.

47

Ypok Ne29

DU3UYECKUE U XMMUYECKHE CBOMCTBA coJiel. [losrydenue coliei.

48

Ypok Ne30

['eneTuueckas CBA3b MCIKAY KJIaCCaMM HCOPIraHMICCKUX COeﬂHHeHHﬁ.

49

VYpok Ne31

Ilpaxmuueckas paboma Ne6 "PelieHne sKciepUMEHTaIbHBIX 33/1au 1o Teme «BakHelme kiaccel
HEOPraHWYECKUX COCTMHCHUI»"

50

Ypok Ne32

O6o00uieHne U cucTemMaTu3alus 3HaHUN 1o TeMe «BakHeiline npencraBUTeNd HEOPraHUYECKUX
BEILIECTBY

[Tepunoanyeckuit 3akoH u Ilepuoauueckas cucrema xumMmudeckux asemeHToB . 1. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKast

cBs13b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu (18 yacoB)

HCpBBIe ITIOIIBITKHN KJ'IaCCI/I(bI/IKaI_II/II/I XUMHYECKHUX DdJIEMEHTOB. lloHsTne o rpymmax CxXOAHbIX

>1 | Ypok Nel JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMENbHBIE METAJIIbI, TaJIOT€Hbl, HHEPTHBIE ra3bl).

52 | Ypok Ne2 | DneMeHTbl, KOTOpbie 00pa3yloT aM()OTEepHbIE OKCUJIBI U THAPOKCHIBI.
Ilepuonnueckuit 3akoH. llepmonnueckas cucrema xumuyeckux siemeHtoB [[.M. Menpaeneesa.

53 | Vpok Ne3 Kopotkonepuoanas u JiuHHOMEpUoAHas (HopMmbl Hepuognqvecmﬁ CUCTEMbl XUMHYECKUX
sanemeHToB [[.. MenneneeBa. Ilepuonst n rpynmnbsl. PU3NYECKHI CMBICI MOPAIKOBOTO HOMEPA,
HOMEPOB NEPUOJAA U IPYNIIbI JIEMEHTA.

54 | Ypok Ned | Ctpoenue aroMoB. CocTaB aTOMHBIX sifiep. M30Tonsl.

55 | Vpok Nes DNEKTPOHBI. C}“pOGHI/Ie ANIEKTPOHHBIX 00O0JIOYEK aTOMOB MEpPBbIX 20 XWMHUYECKHX JJIEMEHTOB
ITepuomnueckoii cucremsl [I.M. Menneneena.

56 | Ypox Ne6 XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO ero mnojiokeHuto B [lepnogmueckon cucreme [.U.
Menpeneena.

57 | Vpok Ne7 3aKOHOMEPHOCTHU M3MEHEHUS pajityca aToOMOB XHMHYECKHX OJIEMEHTOB, METAIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIIAM U HEPUOIAM.

58 | Ypok Ne8 | 3nauenne Ilepmoamyeckoro 3akoHa u llepmogmyeckoil CUCTEMbl XMMHUUYECKHX JJIEMEHTOB IS




pasBuTus Hayku U npakTuku. .M. MenneneeB — yu€HbIi U rpaKJ1aHNH.
59 | Ypok Ne9 | Xumnueckas cBsizb. KoBaneHTHas1 HENOJISIpHAS CBSI3b.
60 |Ypok Nel0| KoBasieHTHas ojsipHAasi CBsI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX 3JIEMEHTOB.
61 |Ypok Nell| MoHHas CBsI3b.
62 |Ypok Nel2| CtenieHb OKHCIICHUS.
63 |Ypok Nel3| Pemenue ynpaxxnenuit no teme "CreneHb OKuciaeHus"
64 [Vpox Nel4 OKHUCIUTENBHO- BOCCTAHOBUTEINIbHBIE peakuuu. lIpoliecchl OKUCIEHHUST U BOCCTAHOBJICHUSI.
OKHUCIUTENN U BOCCTAHOBUTEJIH.
65 |Vpox Nel5 Pemiennie ynpaxsHeHuid mno teme «CoOCTaBI€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUU.
MeTo/1 371EeKTPOHHOIO DaJIaHCa»
66 |Vpox Nel6 Pemienne ynpaxsHenuii no teme «COCTaBIIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.
MeToj 2JIEKTpOHHOTO OaaHca
O600mienne u cucrematusauus 3HaHuil mo teme «llepuoanueckuit 3akoH u Ilepuonnueckas
67 |Ypok Nel7| cuctema xumuueckux snemeHToB JI. M. MenneneeBa. CtpoeHue aromMoB. XUMHUYECKAs CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
68 |Ypok Nel8| toroBoe 3aHsTHE.
9 KJIACC
Ne
o\ Ne ypoka HaunmenoBanue pa3ziesia u TeM IIpumeuanue
BeniectBo u xumuueckue peakuu (18 yacon)
I | Vpox Nel [Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux 3nemeHToB .M. Meneneena.
Crpoenue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kaus,
2 | Ypok Ne2 | kanbIusi U UX COEAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B [leproanueckoit cucreme
U CTPOCHUEM HX aTOMOB.
3 | Vpok Ne3 CTp?eHHe BEILIECTBA: BUJIbI XUMUYECKOU CBA3H. TI/I.I.TI)I KPUCTAITTNYECKUX pEiHIéTOK, 3aBUCHUMOCTh
CBOMCTB BEIIECTBA OT TUIA KPUCTAJUNIMUECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3U.
4 | Ypok Ne4 | Knaccudukaiiys 1 HOMEHKIIATypa HEOPTraHUYECKUX BEIIECTB.
S | Ypok Ne5 | XuMHU€CKHE CBOMCTBA BENIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX




COGHHHGHHﬁ, I'CHCTHYCCKA CBA3b HCOPIraHNMYCCKHUX BCIICCTB.

Krnaccudukarms XuMUIeCKUX peakIuil o pa3TudHbIM MMPU3HAKAM (TI0 YUCITY U COCTaBY
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TETUIOBOMY 3(PGEKTy, IO U3MEHEHUIO CTEIICHEH OKUCIICHUS

6 | Ypok Ne6
XUMHUYECKUX 3JIEMEHTOB, IO 0OPATUMOCTH, 10 YYACTHIO KaTalIu3aTopa). IK30- U SJHIOTCPMUUECKHUE
pEeaKIuu, TEPMOXUMHUYECKHE YPABHEHUSI.
7 | Ypox Ne7 [TonsiTue 0 cKOpOoCTH XUMHUYECKOU peakuuu. [TonsiTue 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHaTHEe 0 TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [IoHsTHe 0 KaTamuse.
8 | Vpox Neg [TonsATHE 0 XMMHUUYECKOM paBHOBEeCHHU. DaKTOPBI, BIUSIOINE HA CKOPOCTh XUMHUUECKON PEAKIINU U
MOJIOKEHHE XUMHUYECKOIO0 PABHOBECHS.
OKHCITUTETHFHO-BOCCTAHOBUTEIIBLHBIE PEAKIINH, SJICKTPOHHBIN OalaHC OKUCITUTEIHHO-
9 | Ypok Ne9 | BoccranoBuTenbHOM peakinn. COCTaBI€HHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIil ¢ CMOJIb30BAaHUEM METO/1a SJICKTPOHHOr0 OaaHca.
Teopus MEKTPOIUTHIECKON JUCCOUMALNN. DIEKTPOJIUTHI U HEXJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
10 |Ypok NelO| MexaHn3m aucconyannuy BEUIECTB € PAa3IMYHBIMUA BUAAMU XUMHAYECKOU CBA3U. CTeneHb
qucconuaii. CuibHbIe U caa0ble AIEKTPOIUTHIL.
11 [Vpok Nell PeaKumfI. MOHHOIr0 oOMeHa. Y clioBus NpOTEKAHNs peakIuii HOHHOTO 0OMEHa, MOJTHBIC U
COKpalIEHHbBIE MOHHBIE YPABHEHUS PEAKIUN.
12 |Ypoxk Nel2| CBoiicTBa KUCJIOT B CBETE MPEACTABICHHUMN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIH.
13 |Ypok Nel3| CBoiicTBa OCHOBaHMI B CBETE MPEJACTABICHUN 00 SJIEKTPOJUTHYSCKON TUCCOIMAITUH.
14 |Ypok Nel4| CBoiicTBa coJjieil B CBETE MPEACTABICHHUMN 00 SJIEKTPOTUTHYECKON JUCCOIMAIINH.
15 |Ypok Nel5| KauecTBEHHbIE peaKIIMU HA HOHBI.
16 |Ypok Nel6| [ToHsiTHE O THAPOJIM3E COIEH.
17 |Vpok Nel7 ]Ypaxmuqecmf'ﬂ paboma Nel «Perenre SKCIEPUMEHTANIBHBIX 33J1a4 110 TeMe ""DIIeKTPOoJIUTHYeCKast
auccouuanus'y
18 |Ypok Nel8| O6Go0meHne u cucTeMaTu3alys 3HaH|H 10 TeMe «BelecTBO M XUMHYECKHUE PEeaKITUm
Hemeranbl u ux coequHenus (27 4acoB)
OO01as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHU
19 | Ypok Nel | okucnenusi. CtpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMUYECKHE
CBOIICTBa Ha IpHUMeEpe XJiopa (B3aUMOACICTBUE C METAINIAMHU, HEMETAJJIAMH, LIEJI0YaMHu).
20 | Vpox Ne2 XnopoBoaopos. ComnsiHasi KUCIIOTa, XMMUYECKHUE CBOWCTBA, MOTyUYEHUE, MPUMEHEHHE.

Ilpaxmuuecxas paboma No2 «IlonyueHue COASHON KUCIOTHI, U3y4eHHE €€ CBOMCTBY»




JlelicTBHE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHU3M 4YelIoBEKa. BaxkHenme XJIopuabl U UxX

21 | Ypok Ne3
HAXO0XKJIEHUE B IPUPOJE.
Oo6mas xapakrepucTika 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC

22 | Ypok Ned | crenenn okucienus. CTpoeHue u pu3nveckre CBONCTBA MPOCTHIX BEIIECTB — KHCIOPO/a U CEPHI.
AJIOTpOIHbIE MOAU(DUKALIMK KUCIOPOJIa U cepbl. XUMHUUYECKUE CBOMCTBA CEPHI.

23 | Ypok Ne5 | CepoBosiopos, cTpoeHue, (pusndeckue 1 XUMHUISCKHEe CBOMCTBA.

24 | Vpox Ne6 Oxcuibl cepbl KaK 1pe/ICTaBUTEIH KNCIOTHBIX OKCHIIOB. Cepnas kucinoTa, pu3nyeckue u
XUMHUYECKHE CBOMCTBA (00IIMe KaK MPECTAaBUTENS KJacca KUCIOT U ClieluPUUEcKue).

25 | Vpok Ne7 XHUMUYECKHUE PEAKIIUHU, JICHKAITUE B OCHOBE MPOMBILILICHHOTO crioco0a MoJy4eHus: CEpHON
kucioThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHASI PEaklvs Ha CyJb(aT-HOH.
Haxoxienue cepbl 1 €€ COeIMHEHNI B IPUPOJIE. XUMUAUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI

26 | Ypox Ne8 | coenuHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH, 3aTPSA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0
pEeIOTBPALCHUS.
OO01as xapakTepucTika 31eMeHToB VA-rpynnsl. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE

27 | Ypok Ne9 | crenenu okuciaeHus. A30T, pacpocTpaHeHHUe B IpUpo/ie, GU3NYECKUEe U XUMUYECKHE CBOMCTBA.
KpyroBoport azora B npupo/ie.

28 [Vpok Nel0 AMMHaK, ero (pu3n4ecKue 1 XMMUYECKHe CBOMCTBA, NOJTyeHHE 1 IPHMEHEHHE. IIpaxmuueckasi
paboma Ne3 «IlonydyeHue aMMHaKka, H3y4€HHE €T0 CBOMCTBY

29 [Vpok Nel 1 Conu ammoHust, X GU3HUECKUE U XUMUUYECKHUE CBOWCTBA, MpuMeHeHrne. KauecTBeHHas peakius Ha
HMOHBI AMMOHHUSI.
A30THas KUCIOTAa, €€ NoJydYeHue, (PU3NIeCKue U XUMHYECKUE CBOICTBA (00IIHe KakK

30 |VYpok Nel2| mpeacraBurens kiacca KUCIOT U crienuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX YIOOPEHUH.

31 [Vpox Nel3 XUMHUYECKOE 3arpsi3HEHHE 0pr>1<a}01116ﬁ Cpellbl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE JJOK/IH,
3arpsi3HEHHUE BO3/1yXa, MOYBbI U BOJJOEMOB).

32 |Ypok Nel4| dochop, amnorponnsie Moaudukammu Gocdopa, huznueckue 1 XMMUYECKUE CBOWCTBA.

33 [Vpox Nels Oxcun dhocdopa (V) u dochopras kucnora, Gu3ndecKue u XHMUECKHE CBONCTBA, MOJyYEHUE.
Hcnonp3oBanue ¢hochaToB B Ka4eCTBE MUHEPATbHBIX yI00PCHHIA.

34 [Vpox Nel6 OO01mas xapakTepucTika 31eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE
CTENEHU OKUCJIECHHsI. YTIEepo, AJUIOTPONHbIE MOAU(PUKALIMH, PACIPOCTPAHEHUE B IPUPOJE.

35 |Ypok Nel7| ®dusndeckne 1 XUMHYECKHE CBOMCTBA yriaepoaa. Aacopoius. Kpyropopor yriaepoaa B mpupo/ie.




Oxcuapl yriiepoja, ux Gu3ndecKue U XMMHUUECKHIE CBOMCTBA, JCHCTBHE HA )KMBBIE OPTaHU3MBI,

36 |Ypox Nel8| nonmydenue u mpumMeHeHne. IKOJOTUYECKHe MPoOIeMBbl, CBsI3aHHbBIE C OKcuaoM yrieposa (IV),
TUI0Te3a IrI100aIbHOT0 MOTEIUICHHS KIIMMAaTa, MApHUKOBBINA d(D(EKT.
YronpHas KHCIIOTa U €€ CoNH, X (GU3NIEeCKUEe M XUMUUYECKHUE CBOWCTBA, MOTyYeHUE U

37 |Ypoxk Nel9| npumenenne. KauectBeHHas peakuus Ha KapOoHAT- HOHBL. Mcronb3oBaHne KapOOHATOB B OBITY,
MEJIMIIMHE, MPOMBIIIICHHOCTH U CEJIBCKOM XO3SIICTBE.

38 |Ypok Ne20| Ilpaxmuueckas paboma Ne4 «IlonydeHune yriieKHCIOro raza, H3y4eHHe €ro CBOMCTBY
[lepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX Kak O COCUHEHUX yriepoaa (MeTaH,

39 [Vpox Ne21 STa, OTHIIEH, aUCTICH, STaHOJ, INIMLEPHH, YKCYCHas kuciota). [IpupoiHbIe HCTOYHUKH
YTII€BOZ0POI0B (YroJib, MPUPOIHBIN a3, HePTh), MPOIAYKTHI UX MepepaboTku (OEH3UH), X POJIb B
OBITY M POMBINIJICHHOCTH.

40 [Vpox Ne22 [ToHsiTHE O OMOJIOTHYECKHU BAXKHBIX BEUIECTBAX: )KUPax, OTKax, YIrIeBOAaX — U UX PO B JKU3HU
yesnoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTMHEHUMN.

41 [Vpox Ne23 KpeMmuuii, ero pusnvyeckrue 1 XMMUYECKUE CBOICTBA, OJydYeHHEe U mpuMeHenue. CoeuHenus
KpPEMHHUS B PUPOJIE.

42 [Vpok Ne24 O6mue npeacrasieHus o0 okcuae kpemuus (IV) u kpemuueBoit kucinore. CUIIMKATHI, UX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH.

43 [Vpok Ne25 Baxneiimume cTpouTeIbHbIE MaTepUalbl: KEPAMHUKA, CTEKIIO, IEMEHT, OCTOH, )KCJIG306E3TOH.
[TpoGembl 6€30MaCHOTO UCIOJIB30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B MIOBCEIHEBHON KU3HH.

44 [Vpok Ne26 Ilpaxmuueckas paboma Ne5 <:PCIH€HI/I€ AKCIIEpUMEHTAJIBHBIX 3aJ1a4 110 TeMme "BakHenime
HEMETAJUIbI M UX COCIUHEHUS'"»

45 |VYpok Ne27| O6001menne u cucTeMaTr3aliys 3HaHu| o Teme « HemeTanibl U uX COeTMHEHUS

Mertamnsl u ux coeauHenns (18 yacoB)

OO01mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TOJOKEHHUS B

46 | Ypok Nel | [Tepuoguueckoii cucreme xumuueckux 3ineMeHToB .M. MenzaeneeBa u CTpoeHUsI aTOMOB.
CrpoeHue MetaiuioB. MeTamnyeckasi CBA3b U METAJNIMYECKAS] KPUCTAJUIMYECKAS PEIIETKA.

47 | Vpox Ne2 Pu3NYeCcKre U XUMUUYECKHE CBOMCTBA METAIJIIOB. DJIEKTPOXUMUUECKUHN P HATTPSKEHUM
MeTauioB. O6mme crmocoObl MOJTYYCHHS] METAIIJIOB.

48 | Ypok Ne3 | [lorsiTve 0 KOPpO3MHU METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3HH.

49 | Ypok Ne4 | CrinaBsl (CTalib, UyTYH, TIOPATIOMUHUM, OpPOH3a) U UX TPUMEHEHHE B OBITY U MMPOMBIILICHHOCTH.

50 | Ypok Ne5 | ITlenounsie MeTasibl: noJjiokeHue B [lepuoandeckoit cucreme Xxumuueckux siaeMeHToB J[. 1.




MCHI[CJIGGB&, CTPOCHHUC X daTOMOB, HAXOXXJICHHC B ITPHUPOIL.

51 | Ypok Ne6 | duznueckue 1 XMuMHUUYECKUE CBOMCTBA IIEJIOYHBIX METAJIOB (HA MPUMEPE HATPHUSI U Kajus).

52 | Ypok No7 | Okcupbl ¥ TUAPOKCUIBI HATpHsl U Kanus. [I[puMeHeHre MeJ0uHbIX METaJIOB M UX COCIMHEHUM.

53 | Vpok Neg [Ilenouyno3eMeNnbHBIE METAUIBI MArHUWA U KallbLIMM: 1oJioxkeHue B [lepuoanueckoit cucreme
xuMHu4eCcKkux 3nemMeHToB .M. MeHnneneeBa, CTpO€HHE UX aTOMOB, HAXOXJICHUE B IPUPOJIE.

54 | Ypok No9 | ®dusznyeckrue u XUMUYECKUE CBOMCTBA MAarHusl U KaJlbIusl.

55 |Vpok Nel0| Baxkneiime coeTMHEHUS KabIns (OKCHJI, TUAPOKCHUI, COJIN).

56 |Ypok Nell| )KEcTkoCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHHS.

57 |Vpok Nel2| Ilpaxmuueckas paboma Ne6 « KECTKOCTb BOJBI M METOJIBI €€ YCTPaHSHUS

58 [Vpox Nel3 AnmroMuHui: nosioxkenue B [lepuoanueckont cucreMe xumuueckux 3neMeHToB [[.1. Menneneena,
CTPOCHHE aTOMa, HaXO0XJEeHHE B Mpupojie. PU3NUecKre 1 XUMUYECKHE CBOMCTBA AJTFOMUHUS.

59 |Ypok Nel4| AmdoTepHbIe CBONCTBA OKCHAA M THAPOKCHAA aTIOMUHHS.

60 [Vpox Nel5 Kenezo: nonoxenue B [lepuognyeckoit cucTeMe XUMUYECKUX JIEMEHTOB IU[I/I Menpeneesa,
CTPOEHHE aTOMAa, HaXOXJIECHHE B pupojie. Pu3nuecKkue 1 XMMUUECKUE CBOMCTBA JKeJie3a.

61 |Ypoxk Nel6| Oxcunpl, ruapokcunbl u conu xxenesa (1) u sxenesa (I11), ux coctas, CBOMCTBA M MOJTyUCHHUE.

62 [Vpok Nel7 Ilpaxmuuecxas paboma N_OZ «PellieHne sKCrIepUMEHTANIBHBIX 3aj1a4 110 TeMme "BakHenime
METaJUIbl U UX COCTMHEHUS"»

63 |Ypok Nel8 O6001IeHHE U CHCTEMATH3aIMs 3HaHUH 110 TeMe «MeTalJibl ¥ UX COSTUHEHUS

XHUMHUS ¥ OKpYKaroIias cpeaa (5 4acoB)

64 | Ypox Nel BemecrtBa u MaTepuabl B MTOBCEHEBHOM KW3HU YellOoBeKa. be3onmacHoe UCIIOIb30BaHNUE BEILIECTB
1 XMMHUYECKUX peakiuid B ObITy. [lepBast moMoIb Npyu XUMHUUECKUX 0’KOTaX M OTPABIICHUSIX.

65 | Vpox Ne2 XUMHUYECKOE 3arpsi3HEHUE OKpY Karoliei cpeibl (TpeeabHas JOmyCcTUMasi KOHIEHTpaIus
BEIIIECTB).

66 | Ypok Ne3 | Posib XUMUH B PEIICHUH YKOJOTHUIECKHUX TIPOOIIEM.

67 | Ypok Ne4 | O6o0maroniee moBTOPEHUE 3a Kypc 9 kiacca.

68 | Ypok Ne5 | IToroBoe 3aHsre.
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