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HHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma Mo XUMHUHU Ha YPOBHE OCHOBHOIO OOIlEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE (QemepanbHO pabodeil mporpaMmMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus TpeaMeTa «XUMHs», TPEOOBAaHWUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTebHOM MPOTPpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs, MPEICTABICHHBIX B
®I'OC 00O, a Takxe Ha ocHOBE (heepanbHOW paboueil mMporpaMMbl BOCHUTAHUS U C
y4ETOM KOHIIENIMU MPENoJiaBaHusl y4eOHOTo npeaMera « XUMUs» B 00pa3oBaTEIbHbBIX
opranu3anusx Poccuiickont denepanuu.

[IporpamMma no XuMuu JAET MPEJICTABICHUE O LEAX, OOLIeH CTpaTeruu 00yueHus,
BOCIIUTAHUS U  Pa3BUTHS  OOy4YalOIMUXCA CPEACTBAMHU Y4YEOHOTO TIpeIMeTa,
yCTaHaBJIMBaeT  00s3aTeIbHOE  MPEAMETHOE  COJEp)KaHHUE,  MpeaycMaTpUBaET
pacmpenelieHHe €ero Mo KilaccaM M CTPYKTYpUpPOBaHME IO pasjieliaM MW TeMam
nporpaMMbl 1O  XUMHUH,  ONpEACNSieT  KOJMYECTBEHHbIE UM KauyeCTBEHHBIE
XapaKTepUCTUKU COJIEPKAHUS, IOCIEAOBATEIBbHOCTh H3YUYEHUS XUMUU C YUETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpoIliecca,
BO3pPACTHBIX OCOOEHHOCTEM  OOydYarolmuxcsi, OINpeAeseT BO3MOXXHOCTU MpeIMeTa
JUIsl peanu3aii TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUSI OCHOBHOU 0oOpa3zoBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs, a Takxke TpeOoBaHUM K
pe3yibTaTaM OOy4YeHHsS XMMUM Ha YpOBHE LieJiel W3Yy4YeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB YU€OHO-TI03HABATENbHOMN JI€ITEIbHOCTU 00YYaIOLIErocs 0 OCBOEHUIO Y4eOHOT0
CoZIepKaHUs.

3HaHUE XUMUU CIY)KHT OCHOBOW 1Jis  (OPMHPOBAHUS  MHUPOBO33PCHUS
o0yyarolerocsi, ero MpeACTaBICHU O MaTepUaTbHOM E€AMHCTBE MUPA, BAXKHYIO POJIb
urparoT GopMUpPyeMbIe XUMHUEHN MPEICTABICHUS O B3aHMOIIPEBPAIIEHUIX SHEPTUU U 00
ABOJIIOIIMYU BEILIECTB B MPUPOJIE, O MYTIX PEUICHUS TJI00ATBHBIX MPOOIEM YCTOMUUBOTO
pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM, PHEPIETUUYECKOM, MUIIEBOM MU DKOJIOTMYECKOU
0e30macHOCTH, MPoOJIeM 3APaBOOXPAHECHHUSI.

N3yyenue xumuu:

- CIIOCOOCTBYET pealin3allii BO3MOXHOCTEM ISl caMOpa3BUTUS U (HOPMUPOBAHUS
KYJIbTYpbI JJMYHOCTH, €€ 00111el 1 (PyHKIIMOHATBHON IPaMOTHOCTH;

- BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcs, HABBIKOB 170'¢ CaMOCTOSITEJILHOM y4eOHO JESITeNIbHOCTH,
AKCIIEPUMEHTATIBHBIX U HMCCIIEIOBATEIHCKUX YMEHHUM, HEOOXOIUMBIX KaK B TIOBCETHEBHOMN
KU3HU, TaK ¥ B IPOGECCUOHATILHON JAESITETbHOCTH;

- 3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3[JISiIa HA EAWHCTBO MPUPOABI W YENOBEKAa, SBIIACTCS OTBETCTBEHHBIM ATAllOM B
(OopMUPOBaHUH €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaroIIUXCs;

- cnocoOcTBYeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJIC, K YEIOBEKY, BHOCHT CBOW BKJIAJ] B JKOJIOTUYECKOE OOpa3oBaHHE
00y4aroImxcsl.



JlanHbple HampaBiieHHsT B OOyYE€HMM XHUMHHM OOECIEUMBAIOTCS CHENU(UKOM
coliepKaHusl y4eOHOr 0 IpeIMeTa, KOTOPBIM ABISETCS MeIarornyecky aaanTUPOBAHHBIM
oTpakeHueM 0a30BOM HayKH XMMHH Ha ONPEACIIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHHs OpPUEHTHPOBAH HA
OCBOEHHME OOYYaIOIIMMHUCS CHCTEMbl TMEPBOHAYAIBHBIX TMOHATUH XHWMHH, OCHOB
HEOPTraHWYECKOM XMMHH M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSATUHA OPraHUYECKOU
XUMUHU.

CrpykTypa coaepxaHus MporpaMMbl MO XUMHHA C(OpPMHpPOBaHA Ha OCHOBE
CUCTEMHOI0 MoAX0/1a K €€ n3ydeHnro. CoaepKaHue CKIIAJAbIBAETCA U3 CUCTEMBbI IIOHATHI O
XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMbI MOHATUA O XMMHUYECKoil peakiuu. O6e
3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110 HNPUHLMITY MOCIEA0BATEIBHOTO Pa3BUTHUS
3HAHWU HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

- aTOMHOMOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

- Ilepuoanueckoro 3akona /[.1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XHMUH;

- YYE€HHs O CTPOEHHH aTOMa U XUMUYECKOU CBS3H;

- MPEACTaBJIECHUHN 00 NEKTPOIUTUUECKOMN AUCCOLMAIIMHN BEUIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS PacCMATPUBAOTCS HA OCHOBE DMITMPUYECKH MOJYYEHHBIX
U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIbHO OT OJHOTO YpPOBHS K
JPYTOMY, BBITIONHAS (QYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U
BO3MO>KHOCTEHN MPAKTHYECKOIO MPUMEHEHHUS U TTOJIYUYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMmbl MO XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPE/ICTABICHUS
0 XMMHWYECKOM COCTAaBIAIOIICH HAYyYHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOWU
IIPUPOJABI, LEHHOCTHOIO OTHOLIEHWS K HAyYHOMY 3HAHUIO U METOJAaM MO3HAHUS B
Hayke. M3yueHrne XMMHUM MPOUCXOAUT C MPUBJICYEHUEM 3HAHUNM W3 pPAaHEE U3YYEHHBIX
yueOHbIX npenmMeToB: «Okpyxawomuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIACCY.

[Tpu n3ydeHnn XUMHUN TIPOUCXOINUT (POpMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOW HAYKU
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TIPAKTHUECKON JIESITEIbHOCTH YEJIOBEKA U KaK
OJTHOTO W3 KOMITIOHEHTOB MHPOBOW KYJbTYphl. 3ajjaya y4eOHOro mpeaMeTa COCTOMT B
(bOpMUPOBAHUM CUCTEMbI XUMHUYECKUX 3HAHUM — BKHEUITUX (DaKTOB, MOHSTHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHHUH, JOCTYIMHBIX O00OIIEHUH MHPOBO33PEHUECKOTO XapakKTepa,
S3bIKA HAyKH, B MPUOOIICHWU K HAYYHBIM METOJaM IMO3HAHUS MPU W3yUYEHWU BEIECTB U
XUMHYECKUX PEaKIuid, B (OPMUPOBAHMM W PA3BUTHUU TO3HABATEIILHBIX YMEHUH M HUX
NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOM M y4eOHO-MCCIEIOBATENBCKON JEATELHOCTH,
OCBOEHMH MPaBUII O€30MAaCHOTO OOPAILIECHHUS C BEIECTBAMH B TIOBCEJTHEBHOM YKU3HU.

[Tpy m3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIErO 00pa3oBaHMs BXKHOE 3HAUCHUE
NPUOOPENTH TAKUE LIEITH, KaK:

- (opmMupoBaHME  HMHTEJIEKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATHIO  PEIICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



- HampaBJIEHHOCTh OOYYEHHMsI Ha CHCTEMAaTHYECKOE MpUOOIIEHHE OOYYaroIMXCs K
CaMOCTOSITENIbHOM ~ TMO3HABATENIbHOM  JIESITENIbHOCTH, HAy4YHbIM  METOJaM  [O3HAHUs,
(bOopMHPYIOIIUM MOTUBAIIHIO U pa3BUTHE CIIOCOOHOCTEN K XUMUM;

- o0Oecrie4eHHe YCIOBHUM, CHOCOOCTBYIOIIMX MNPUOOPETEHHUIO O00YyYaroIUMUCS
OIbITa pa3HOOOPa3HOM NEATEeIbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBbIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJI PA3INYHBIX BUJIOB
JeSITeNbHOCTH,

- (opmupoBanre o0mIel (HyHKIIMOHATBHOM M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B
TOM 4YHUCIIE YMEHHA OOBSCHATHh U OLICHUBATH SIBJICHUS OKPY>KAIOLIET0 MHpPA, WCHOJIb3YS
3HAHUS | OIIBIT, IOJTyYEHHbIC TIPH N3yYSHUH XHUMUH, TIPUMEHSTh UX MIPU PEIIeHUH MPodIeM B
ITOBCETHEBHOM >KW3HH U TPYIOBOM JIEATEIILHOCTH;

- (opmupoBaHHEe Yy OOydYarOIIMXCS TYMAHUCTUYECKUX OTHOIIEHUH, IOHUMAHUS
[EHHOCTH XUMUYECKHX 3HAaHUW [JIs1 BBIPAOOTKH HKOJOTHYECKH I1eJIeCO00Pa3HOTro
MOBE/ICHUS B OBITY M TPYAOBOM JAESITETLHOCTU B LEJISIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KAaIOIIEN MPUPOTHON CPEIbI;

- pa3BUTHE MOTUBAIMA K OOYYEHHIO, CHOCOOHOCTE K CAMOKOHTPONIIO W
CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECYETIOBEYECKUX ILIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BHIOOPY TIPOQHIIS U HAIIPABJICHHOCTH JTAIbHEUIIIET0 00yYEeHUSI.

OO0111ee YncIio YacoB JUIsl U3y4eHus: XuMuu, — 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca
B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKXAHMUE YYEBHOI'O ITPE/IMETA

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 paszziesieHus
CcMecei.

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

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

KommuectBo BeniectBa. Mosib. MossipHast Mmacca. B3anmMocCBsi3b KOJIMUECTBA, MACCHI
U 4YHClia CTPYKTYPHBIX €IuHUI] BemiecTBa. Pacu€Tel mo dopmynaMm XUMHUYECKHX
COCJIMHCHU.

DU3NYECKUE U XUMUYECKHUE SIBJICHHUSI. XUMHYECKasl peaklus U €€ NpU3HaKu. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHHUs. Knaccudukamms XuMHUYECKUX
peakiuii (CoeMHEHUs, Pa3I0KEeHUs, 3aMeIleHHs, OOMEeHa).

Xumuueckutl aKcnepumenm:

3HaKOMCTBO C XHMHYECKOW TMOCYyA0H, MpaBHJIaMH paboThl B J1abopaTopuu U
npuémamu oOpamieHusi ¢ JabopaToOpHBIM 00OpyJOBaHUEM, H3YYEHUE M OINUCAHUE
(bu3UYECKUX CBOMCTB 00Opa3llOB HEOPraHMYECKUX BEIECTB, HAOI0/CHUE (HU3UUECKUX
(mmaBieHHE BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKe, KHTICHHE U KOHCHCAIIHS
BOJbI) M XUMHYECKUX (TOpEeHHE CBEYH, MPOKAIMBAHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBHE MeJia C KHCIIOTOW) SIBJICHHH, HaONIOJICHHE W ONHCAaHWE TPU3HAKOB
OPOTEKAHUS] XUMHUYECKHX peaklui (pasjioKeHUEe caxapa, B3auMOJIECHCTBHUE CEPHOU
KUCIIOTBl € XJopuaoM Oapus, pasnoxkenue rtujapokcuga wmeaum (1) mpm
HarpeBaHuM, B3aUMOJIEHCTBHE Kese3a ¢ pacTBopoM conu meau (II), uzydenue cnoco0oB
pasfeneHuss cMmece (C  MOMOINBIO MarHuTa, (QUIBTPOBAHHE, BbIIIAPUBAHHE,
JTUCTUWILUTSALNS, XpoMaTorpadus), TPOBEeJACHHE OYMCTKUA MTOBAPEHHOM COJM, HAOII0IeHHE
U ONHUCAaHHE Pe3yJbTaTOB MPOBEICHUS OIbITA, WITIOCTPUPYIOMIETO 3aKOH COXPaHCHHUS
MAacChl, CO3[JaHUE 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). Oxcunsl. Ilpumenenue kwuciopoaa. CrocoObl  TONYUYCHHS
KHCJIOpO/ia B JIaOOpaTOpUH M MPOMBIIUICHHOCTH. KpyroBopoT Kuciopoaa B IpUPO/IC.
O30H — ajuioTponHas Mou(uUKaIus KUCI0pOo/Ia.



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

Bonopoa — snemeHT M mpocToe BemecTBO. HaxoxaeHnue BOAOpoOaa B MPHUPOE,
dbu3nYecKe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOObI monydeHus. Kuciorsl u
COJIH.

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

dusuyeckue cBocTBa BoAbl. Boaa kak pactBopurens. PactBopsl. Hacelmennusie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOoJAE. MaccoBas 10J BEIIECTBA
B pacTBOpe. XUMHUYECKUE CBOCTBAa BOJbl. OcHOBaHus. Poiib pacTBOPOB B MpUPOAE U
B KU3HM 4elioBeka. KpyroBopoT BOAbI B TpUPOAE. 3arps3HEHUE MNPUPOIHBIX BOJI.
OxpaHa ¥ O4MCTKA NPUPOIAHBIX BO/I.

Knaccudukanuss Heopranmyeckux coeauHenuii. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJyieo0pa3yromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3zyromue. HoMenknatypa okcumoB. Du3nMdeckrue U XUMMHUUYECKHE CBONCTBA
okcuaoB. [lonydyeHnne okcuaoB.

OcHoBanus. Kiaccudukanuss ocHOBaHMM: MIENTOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Du3nueckue M XUMHUYECKHME CBOWCTBA OCHOBAHUU.
[TonydyeHne OCHOBAHUM.

Kucnotel. Knaccudukanust kucinor. Homenkmarypa kucnor. dusznueckue u
XAMHUYECKUE CBOMCTBA KUCHOT. Psin aktuBHOCTH MetayuioB 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, pacno3HaBaHWE W HW3YYEHHE CBOWCTB KHUCJIOpOJa, HaOII0ICHHE
B3aUMOJICHCTBUS BEILIECTB C KUCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHUS M MpPEKpalICHUS
ropeHusi (Mokapa), O3HaAKOMJICHHE C OOpa3llaMH OKCHJJIOB M OINHCAHUE HX CBOMCTB,
noJiydueHue, coOMpaHHe, pacro3HaBaHME M M3yUYE€HHE CBOMCTB Bojopoa (ropeHue),
B3auMojiericteue Bogopoaa ¢ okcuaoM Menu (1) (BO3MOKHO UCIHOJIB30BaHUE
BUJICOMATEpPUAIIOB), HaOJIOJEHUE O00pa3lloB BEIIECTB KOJIUYECTBOM 1  MOJb,
UCCJIeIOBaHNEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJIBI C MeTaUlaMM (HaTpueM U KajblKeM) (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPUAJIOB), UCCIIEIOBAaHUE 00Pa3IlOB HEOPTAHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIOJIEHME HM3MEHEHUsS] OKPAaCKHM HWHIMKATOPOB B PacCTBOpPAX
KHCIIOT W WIeNo4Yel, u3yueHue B3aumopeictBus oxkcuna Mmeau (II) ¢ pactBopom
CEpPHOM KHCIOTBI, KUCJIOT C METaUIaMH, peakIuid HeUTpaau3aluu, MOJydeHUE
HEpPacTBOPUMBIX OCHOBAHUHU,



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

IMepuognuecknii 3axkoH u Ilepuoauyeckast cucreMa XHMHYECKHX 3JJIEMEHTOB
A.A. MenneneeBa. CtpoeHue aroMoB. XuMHYeCKasi CBfA3b. (OKHCIUTEILHO-
BOCCTAHOBHMTE/IbHbIC PEaKIUH

[lepBbie MOMBITKH KJIACCU(PUKALNUNA XUMUYECKUX dJeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB (ILEIOYHBIE U IIEI0YHO3EMEIbHBIE METAIUIBI, TAJIOICHBI, HHEPTHBIE
ra3bl). DJIEMEHTBI, KOTOpbIE 00pa3yloT aMbOTEPHBIE OKCUIBI U TUIPOKCHUIBI.

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

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

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

3nauenue llepumonnueckoro 3akoHa u llepuognyeckoil CUCTEMBI XMUMHUYECKHX
BJIEMEHTOB JUUISI Pa3BUTHS HAYKU U NpakTuku. [[.1. MenneneeB — yuy€HbIN U rpaKJaHUH.

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

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

Xumuueckuu IKCnepumenm:

W3ydyeHUEe O0Opa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUJPOKCHAA LMHKA C pPAacTBOpAMHU KHUCJIOT M IIEJIOYel, MpPOBEIACHUE OIIbITOB,
WUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX Peakiuii (ropeHue,
peaKIuy pasyIoKEeHUs, COSTUHEHUS ).

Meocnpeomemmuvie ces3u

Peanmmzanust MeXNpeIMETHBIX CBSI3€M MNpH H3YYCHMH XUMHH B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSATUMN, TaK
U TIOHSATHUH, SBISIONMIMXCS CHCTEMHBIMH JUJII OTACIBHBIX TIPEIMETOB €CTECTBEHHO
- HAY4YHOTO ITUKJIA.

OO6mue ecTecCTBeHHOHAYYHBIE TTOHSATHS: HAYYHBIH (PaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiacCHU(pUKaIs, TIEePUOJUYHOCTh, HAONIOJACHNE, SKCIEPHUMEHT,
MOJICTMPOBAHNE, U3MEPECHHE, MOJIEIb, IBJICHUE.

dusuka: mMaTepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIIHI,
PaaOaKTUBHOCTD, MOJICKYJIa, DIICKTPUYECKUN  3apsi, BEIIECTBO,  TEJIO,
00BEM,



arperatHoe COCTOSIHHE BEIeCTBa, a3, (PU3WYECKUE BEIMYMHBI, SAUHHUIIBI U3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE311bI, COHILE.

buomnorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOAbI, IOJIE3HBIE
HCKOTIaeMble, TOTIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BeumrecTBo M XMMH4YeCKas peaKus

[lepuonnueckuit 3akoH. Ilepuomnueckas cucTeMa XUMHYECKUX DJIEMEHTOB
H.U. MenneneeBa. 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 CTpOEHUEM UX
aTOMOB.

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

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

Knaccudukanus  XMMHYECKMX  peakUuil 1O  pa3iuyHbIM  I[IPU3HAKaM
(MO 4YMCIy M COCTAaBY y4YacTBYIOUIMX B PEaKUUM BELIECTB, MO TEIUIOBOMY 3(DdexTy,
0 H3MEHEHUIO CTENEHEHl OKHUCIEHUS XHUMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH,
[0 Y4YacTHIO KaTalau3aropa). JK30- U SHJIOTEPMHUUYECKHE PEAKLIHH, TEPMOXHUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 CKOpOCTH XuUMHUYecKOoW peakuuu. IloHsTHe 00 O0OparTUMBIX H
HEOOpAaTUMBIX XHUMHYECKHX peakuusx. [loHsATHE O TOMOreHHBIX M TIeTepOTE€HHBIX
peakumsax. Ilomatme o karanuse. IloHATHE O  XMMHMYECKOM  PAaBHOBECHUHU.
@dakTopbl, BIUAIOIINE HA CKOPOCTh XMMHUUYECKOW PEAKIUU U TOJ0KEHUE XUMUYECKOTO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, DIEKTPOHHBIN OasaHc

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOU peaKnuu. CocraBieHue ypaBHeHI/Ifl OKHUCIIUTCIBHO-

BOCCTAHOBUTEIBHBIX PEAKIMHA C WCIOIH30BAHMEM METOJA DJICKTPOHHOTO
OastaHca.

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

Peakuiun moHHOrOo OOMeHa. YCJOBHUSI MPOTEKAHUs PEaKIUid HOHHOTO OOMEHa,
MOJIHBIE Y COKpAILEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBOMCTBa KUCJIOT, OCHOBAaHUMN U
coJieil B CBETE MpPEACTAaBICHUN 00 3JIEKTPOJIUTHYECKOMN nucconuanuu. KauecTBeHHBIC
peakiuu Ha HOHBL. [loHATHE O TMAPOIN3E CONEM.



Xumuueckutl SKCnepumenm.

O3HAKOMJICHHE C MOJEISIMHM KPHCTAUTMYECKUX PEMETOK HEOPraHWYeCKHX
BCIIIECTB — METAJVIOB M HEMETAIUIOB (IrpaduTa M amMasa), CJI0KHBIX BEIIECTB (XJI0puaa
HATPHs), UCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM PEaKIMH OT BO3JICHCTBHS
pasTUYHBIX (PAKTOPOB, MCCIECNOBAHHUE JJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JTUCCOIMAIlMN KUCIIOT, MIEI0UYeH M cojied (BO3MOXKHO HMCIIOJIb30BaHUE BHJICO
MaTepHaJIOB), MPOBEACHUE OMBITOB, HIUTFOCTPUPYIOIIMX MMPU3HAKU MPOTCKAHUS PEaKIuii
MOHHOTO 0OMeHa (0O0pa3zoBaHuE Ocajika, BbIJIEJICHHE T'a3a, 00pa30BaHUE BO/JIbl), OMBITOB,
WUTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIui (TOpeHHe,
peakIuy paslIoKEHHUs, COCIUHCHUS), pPaClO3HABaHWE HEOPTaHMYECKUX BEIIECCTB
C TIOMOIIIbIO0 KAYECTBEHHBIX peaKIuii Ha HOHBI, PEIICHNE YKCIIEPUMEHTAILHBIX 3a]1a4.

HeMeTausibl 1 UX cOeIUHEHUS

O6miass  xapakTepucTtuka ramoreHoB. (OCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapakTepHbie cTeneHn okucieHus. CrtpoeHune W (u3Myeckue CBONCTBA MPOCTHIX
BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpuMepe Xjopa (B3auMOJEHCTBHUE C
MEeTalllaMHM, HeMeTajulaMu, Iuenodamu). Xjopoojgopon. ConsiHas — KUCIOTa,
XMMHUYECKHE CBOMCTBA, MOJyYEHUE, MPUMEHEHUE. [[eMCTBUE XJIOpa U XJIOPOBOJIOPOAA
Ha OpraHu3M 4YelloBeKa. BaxkHelme XIopuIsl U UX HAXO0XKIACHUE B IPUPO/IE.

OO01as xapakrepuctuka 371eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (U3MYECKHE CBONMCTBA MPOCTHIX
BEILIECTB — KHUCIOpOJa M Cepbl. AJIIOTPOINHBICE MOAU(PUKAIIMKM KHUCIOPOJA U CEPHI.
Xumuuaeckue cBoicTBa cepbl. CepoBOopoi, CTpoeHUE, QU3MYECKUE U XUMHUYECKUE
cBoiicTBa. OKCHUIBI CEephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCUIIOB. CepHasl KUCJIOTa,
dbu3uyeckue M XMMHUYECKHE CBOMCTBa (0OIIME KakK MPEIACTAaBUTENS Kjiacca KUCIOT U
cnenupuaeckue). XUMUIECKUE PEAKIINH, JISKAIIHE B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
noJiydeHusi cepHoi KucioThl. [Ipumenenue cepHoil kucinoThl. Conu CEpHOM KUCITOTHI,
KaueCTBEHHasl peakuuss Ha cyiabdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHECHUN
B nOpupoge. XUMUUYECKOE 3arpsi3HEHUE OKPYKAOUIeH Ccpedbl COEAUHEHHUSIMU CEPBI
(KUCIOTHBIE  JOXAM, 3arps3HEHUE BO3JAyXa U BOJOEMOB), CIIOCOOBI  €ro
npeAoTBpaIlCHUS.

OO6mmast xapakTepucTuka 3eMeHToB VA-rpymibl. OcOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEepHBIC CTETIEHU OKHUCIEHUS. A30T, paclpocTpaHeHUue B MpUpPoe, PU3NIECKUE U
XuMudeckue cBoiictBa. KpyroBopor azora B mpuponae. AMMHAK, €ro (pusnyeckue u
XUMHUUYECKHE CBOMCTBa, TModydyeHue u npumeHenue. Coilu  aMMOHHUS, UX
dbu3nueckue 1 XMMHYECKHE CBOWCTBA, NpuUMeHeHuWe. KauecTBeHHas peakmus Ha
UOHBl  aMMOHHUS. A30THas KHUCIOTa, €€ TMoJlydeHue, (PU3NUecKue U XUMHUYECKHe
cBoiicTBa (OOIlIME Kak TMpEeACTaBUTENsl Kjacca KUCIOT U crneuuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAJIbHBIX YIOOPCHUM.
XUMHUECKOE 3arpsA3HEHUE OKpyKarouled cpeipl COCTUHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJM, 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.

Oo6mast xapaxkrtepucTtuka »djeMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIC CTEMEHU OKHUCICHHS. YTJEpOJ], aIOTPOMHBIE MOAU(PUKAIINH,
pacmpocTpaHeHue B mpupoje, (u3nueckue U XHMUYECKHE CBOMCTBA. AJCOpOLHS.
Kpyrosopot yriepona B npupojsie. OKCuanl yriepoja, ux (pu3nyeckrue u XUuMUYECKHe
CBOWCTBa, IEHCTBUE HA )KUBBIC OPTAaHU3MBI, TIOJyUYEeHHE U TPUMEHEHHE. DKOJIOTUYECKHE
poOJIeMBI, CBsi3aHHBIE ¢ OKcuaoM yriiepoaa (IV), rumoresa rio0aabHOTO MOTETUICHUS
KJIuMarta, MapHUKOBBIM 3(ddexT. YronbHas kuciora U e€ coid, uX (U3HUYECKUE H
XUMHYECKHE CBOWCTBA, TMOJy4YyeHHWE W mpuMeHeHue. KauecTBeHHas peakmusi Ha
KapOoHaT- noHbl. VMcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KAaK O COETUHEHUSX
yriepoga (MeTaH, 3TaH, STUJICH, alleTWICH, HTaHOJ, TNIMLIEPUH, YKCYCHas KHCIIOTa).
[IpupoaHbIe 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
qesoBeka. MaTtepuanbHOE €IMHCTBO OPTAaHUYECKUX M HEOPTaHUYECKUX COCTMHEHU.

Kpemnuii, ero ¢usnueckre 1 XMMUYECKUE CBONCTBA, MOJYyUYEHHE U NMPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Oo6mue npeacrasieHust 06 okcuae kpemuusa (IV) u
KpeMHueBoi kucioTe. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, B MPOMBINIJICHHOCTH.
Baxneiiiiue cTpouTelbHbIE MaTepualibl:  KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. ITpoGnembl 0€30MacHOro HKCIHONIb30BAHMS CTPOUTENBHBIX MaTEPHAIOB
B IIOBCETHEBHOU KU3HU.

Xumuueckuu dKcnepumenm:

u3ydeHue oOpa3loB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKlUid Ha XJIOPHUA-UOHbI M HAONIOACHUE MPHU3HAKOB MX
IPOTEKAHMS, OTBITHI, OTpaXKAIOIINEe PU3NUECKUE U XMMUYECKHUE CBOMCTBA TrajOr€HOB U
UX COEIMHEHHI (BO3MOXHO HCIOJIb30BAHUE BHUAECOMATEPUATIOB), O3HAKOMIIEHUE
¢ oOpa3inaMu XJOpUIOB (TAJIOrE€HUJIOB), O3HAKOMJIEHHE C 0Opas3laMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOIEHHE TTpoliecca
oOyrIMBaHUs caxapa IoJ| IeWCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUeHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEpPHOM KHUCIOTHI, MPOBEIECHHUE KaueCTBEHHOM
peakuuu Ha cyib(daT-uOH U HAONIOJCHHE MpU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (¢usmyeckuMH CBOMCTBaMHU a3oTa, Qochopa W UX COCOUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHANIOB), OoOpa3liaMu a30THHIX U (OCHOPHBIX YI0OpEHUI,
noJiydyeHue, coOMpaHue, paclno3HaBaHWE M M3YYEHHE CBOMCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUSA W (dochaT-uoH U M3ydeHHUE MPU3HAKOB UX
IIPOTEKAHUS, B3aAUMOJCUCTBUE KOHLUECHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCHOJIb30BAaHUE BUAEOMATEPUAJIOB), U3YUYEHHUE MOJEIEH KPUCTAINYECKUX
pemi€Tok anmasza, rpaduta, (QyiuepeHa, O3HAKOMJIEHHE C IPOIECCOM aJCOPOLHU



PAaCTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIIEM W YCTPOWCTBOM IIPOTHBOTa3a,
NOJy4Y€HHUEe, COOMpaHHEe, pPAacClo3HABaHWE M M3YyUYEHHE CBOMCTB YIJIEKUCIIOrO Tasa,
IPOBEJICHUE KAauyeCTBEHHBIX pEaKIUMi Ha KapOOHAT M CHUJIMKAT-MOHBI M H3y4YEHUE
IPU3HAKOB MX  IPOTEKAaHMS, O3HAKOMIIEHME C  NPOAYKIMEH  CHIMKATHOU
IPOMBIIUICHHOCTH, PEIIEHHE >3KCIHEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHelmue
HEMETAJJIbI U UX COCIUHEHUSY.

MeTa/uibl M X COEIHHEHUS

OO1masi XxapakTepUCTHUKA XMMHUUYECKUX DJIEMEHTOB — METAUIOB Ha OCHOBAHUHU MX
nojoxenus B Ilepuoanueckon cucreme xumuueckux snemeHtoB .M. MenneneeBa u
ctpoeHust atoMoB. CTpoeHHE METAIOB. MeTraumyeckas CBA3b M METauInyecKas
KpUCTAUIMYECKasi pemETKa. IDJSKTPOXUMHUYECKUN psJl  HANpsSHKEHUM  METasUIoB.
duznyeckrue MU XUMHUYECKHE CBOMCTBa MeTaioB. OOImmMe CrnocoObl MOJydeHUS
MetaiyioB. [loHsTHE O KOPpPO3MU METAIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
kopposuu. CriiaBsl (CTajib, Yyr'yH, JIOPATIOMUHNAN, OpPOH3a) U UX MPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[[leqounbpie MeTaibl: TOJNOXKEHUWE B [leproanyeckor CUCTEME XHUMHUYECKUX
snemeHToB J[.MI. MeHueneeBa, CTPOEHHE HX AaTOMOB, HAXOXJICHHUE B MPUPOJE.
®u3znueckue M XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kamus). OKCuasl U
TUJIPOKCUJIBI HATPUS U Kaus. [[pruMeHeHne mea0YHbIX METALIOB U UX COCIMHECHUU.

[IleounO3EMENBHBIE METAJUIBI MATHUW U KaJIBIIMU: TTOJI0XKEHUE B [lepuoandeckon
cucteMe XumMuideckux 3iemMeHToB .M. MeHnnieneeBa, CTpoeHME UX aTOMOB, HAXO0XKJICHUE
B npupoje. Ouznyeckue u XMMUYECKHME CBOMCTBA MAarHus M Kajiblus. Baxuewnmme
COCMHEHUs] Kaibllus (OKCHA, THUAPOKCHI, coju). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHECHUS.

AnfoMUHUN: TOJIO)KEeHUE B lleprnoanyeckor CUCTEME XHMHUYECKHX 3JIEMEHTOB
JI.U. MenneneeBa, CTpPOEHHE aroMma, HaXOXIACHWE B Impupone. Dusnueckue u
XUMHUUYECKHUE CBOMCTBa amtoMUHUS. AMQOTEpHBIE CBOWCTBA OKCHJA M THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoguueckoi cuUCTEeME XHMHUUYECKHX 3JIEMEHTOB
JA.N. MenneneeBa, CTpPOEHHE aTroMa, HAXOXKIACHUE B Impupone. Dusnueckue u
XUMHUYECKHE CcBOMCTBa xeneza. Oxcuabl, TUApoKcuasl u conu xeneza (1) u xenesza
(IIT), ux cocTaB, CBOWCTBA U TTOTyUYCHHE.

Xumuueckutl aKkcnepumenm.

O3HaKOMJIEHHE C 00pa3llaMi METAJIOB U CIUIaBOB, UX (PM3HMUECKHUMU CBOMCTBAMH,
U3y4YCHHE  pe3yJbTaTOB  KOPpPO3WM  METaUIOB  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEPHAIIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCHIA KaJIBITUS U HATPHUS C BOJOH
(BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJIBI,
mporiecca  TOpeHHs  JKenesa B KHCJIOpoAe  (BO3MOXKHO — HCIHOJIb30BAaHUE
BUJICOMAaTEPHAIIOB), IPU3HAKOB MPOTEKAHNUS KaYECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanbplus, anoMuHus, 1uHka, xkene3a (II) m xenmeza (III), mexu (II), maGmonenue u



OMKMCAHUE MPOIECCOB OKpAIIMBAaHUS IJIJAaMEHH HWOHAMHU HATPUS, Kajausd M KaJlbIUs
(BO3MOXXHO HCITOJIb30BAHHUE



BUJIEOMATEPUAJIOB), UCCIEOBaHUE aM(pOTEPHBIX CBOWCTB THUIPOKCHA ATIOMUHUS U
TUAPOKCUIA IMHKA, DPEIICHUE SKCIEPUMEHTAIbHBIX 3ajad 1o Teme «Baxueilue
METAJUIBI U UX COETUHEHUIY.

XuMHS U OKpY KaKwIIas cpeaa

BemectBa u wmarepuanbl B IIOBCEIHEBHOW JKM3HM 4YeJoBEKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABJICHHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXarller cpeabl (MpeaenabHas JomycTUMast
koHueHTparus BemectB (ganee — IIJIK). Ponb XuMum B pelieHHMH 3KOJIOTHYECKHUX
pooIIeM.

Xumuueckuil sKkcnepumenm.:
U3ydeHue o00pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, IOJUMEPHbIE
MaTepHabl).

Mescnpeomemmuvie cea3u

Peanm3zamusi MEXNpeAMETHBIX CBA3€H TMpU HM3yYeHHMH XHUMHH B 9 Kiacce
OCYIIECTBIIIETCA 4Yepe3 HCIOJb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHA,
TaK U  TOHATHM,  SBISIOIIMXCS  CUCTEMHBIMH  JUISI  OTJEJIbHBIX  IPEIMETOB
€CTECTBEHHO - HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHITHS: HAy4YHbIN (akT, TUIO0TEe3a, 3aKOH, TEOPHUs,
aHallu3, CHUHTE3, KiIacCUPHUKalus, MNEPUOAUYHOCTb, HAONIIOEHNE, DSKCIEPUMEHT,
MOJICJIMPOBaHNE, W3MEpPEHUE, MOJEINb, SBICHUE, MApHUKOBBIA A(P(EKT, TEXHOIOTHS,
MaTepHuabl.

dusuka: maTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, WU30TOIIBI,
PaIMOaKTUBHOCTh, MOJEKYJa, SJMEKTPUUECKHUIA 3aps/l, MPOBOJHUKH, MOIYPOBOIHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTh, KpHCTaJUIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Connue.

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

I'eorpadus: armoctepa, rumpocdepa, MHHEpasbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbl€, TOTUITMBO, BOJHBIE PECYPCHI.



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

JIMUYHOCTHBIE PE3YJIBTATDI

JIMIHOCTHBIE pe3yIbTaThl OCBOEHHUS MPOrPAaMMBbI OCHOBHOTO OOIIIETO 00pa30BaHHUS
JOCTHTAIOTCST B XOA€¢ OOy4YeHHWS XWMHUH B EIWHCTBE Y4YEeOHON W BOCIHTATEIHLHON
JESITETHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSMH, TPUHATHIMA B OOINECTBE MpaBWIAMH H
HOpPMaMH TIOBEJICHHUS W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAaMOPAa3BHUTHS U
COLMAIM3AIMU 00YyUYarOIIHNXCA.

JImaHOCTHBIE PEe3YIBTATHI OTpaXKaroT TOTOBHOCTH o0yyJaromuxcs
PYKOBOJACTBOBAThCS CHCTEMOW IMO3HTHBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PaCIIMpPECHUE
OTIBITA JCSATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTH4€CKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
HAy4YHOMY HACJIEAWI0, TMOHUMAaHMS 3HAYEHHUS XUMHUYECKOM HAyKM B IKU3HU
COBPEMEHHOro 00I1ecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEpPHOW UH(pOpManuen o
NEpPEAOBbIX JOCTUXKEHUSIX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MHUpa U 0OIIECTBA;

2) rpaMaIaHCKOro0 BOCIIMTAHMSA:

IIPEACTABIICHUS O COLIMAIIBHBIX HOPMAax U IIPAaBUJIAX MEKIMYHOCTHBIX OTHOLIECHUM
B KOJJIEKTHBE, KOMMYHHUKATUBHONM KOMIIETEHTHOCTH B OOLIECTBEHHO MOJE3HOU, Y4eOHO
- HCCJIEI0OBATEIbCKOH, TBOPYECKOU 151 IpYTux BHJIAX NEATEIIbHOCTH,
TOTOBHOCTU K pa3HOOOpa3HON COBMECTHOM JESTENbHOCTH MPU BBIIIOJIHEHUN YYEOHBIX,
IIO3HABATEJbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO31aHUHU
y4eOHBbIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHMMAHUIO M B3aMMOIOMOIIM B IMpOIIecce
ATOW yueOHOW NeATENbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE IOBEIEHHUE U MOCTYIKU
CBOMX TOBAPHILEH C MO3ULHAHM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHMS
NIOCJIEACTBUM NIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 IO3HAHHUS :

MHPOBO33PEHUECKHE TIPEJACTABICHUS O BEIIECTBE M XHWMHUYECKOM peakini,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISIONIUE OCHOBY
JUIS. TIOHUMAaHUsl CYUIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SAX 4YEJIOBEKA C MPUPOJHOU
CpeJloN, O pOJIM XMMHH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

M03HABATEJIbHBIE MOTHBBI, HAIPaBJIICHHbIE Ha IOJYYE€HHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMbIC ISl OOBSCHEHUS HAOIIOJaeMbIX TMPOILECCOB U SIBJICHUM,
IO3HaBaTEIbHOM, HHGOPMAIIMOHHOW M YUTATEIIbCKON KYJBTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSATEIILHOM



paboTHI C Y4eOHBIMHU TEKCTaMH, CIPABOYHON JTUTEPATYPOU, TOCTYTHBIMH
TEXHUYECKUMHU CPEACTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO U T[O3HaHUIO, JI0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caM000pa30BaHUI0, MPOSKTHON U UCCIEA0BATEIbCKON AEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPABJIICHHOCTH W YPOBHS 00y4YEHUS B TallbHEUIIIEM;

4) (¢popmupoBanus KYJbTYPBI
310POBbA:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIECTBUNA U HEMPUITHE BPEAHBIX
npuBbIYEK (YMOTpEOJCHUST aJKOroJis, HApPKOTHUKOB, KYpEHUs), HEOOXOJIUMOCTH
coOJIIOZIeHUS TIpaBWJI OE30MACHOCTH MpU OOpallleHHH ¢ XUMHUYECKUMHU BEIIECTBAMU
B OBITY M peasIbHOM KU3HH,

5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K IPAKTUUECKOMY HM3YyUEHHIO Mpodeccuid M TpyAa pazIudyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaraM TPYJOBOM NESITEIbHOCTH, B TOM YHUCJIE HA OCHOBE
OPUMEHEHUSI NPEIMETHBIX 3HAaHWM MO XMMHH, OCO3HAHHBIM BBIOOpP WHIMBHYaTbHOU
TPAEKTOPUM TPOJOJDKEHUS OOpa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M
CHOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEUIHOM
npoeCCUOHATBHON AESITEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTD
a/IalITHPOBATHCA B MPOPECCUOHATIBHON CPENIE;

6) IK0JIOTM4eCKOr0 BOCIIUTAHMS

HKOJIOTUYECKU L€JecCO00pa3HOe OTHOIICHHWE K MPUPOJAEC KAaK HCTOYHHMKY MKU3HU
Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHKE [IEHHOCTH 3J0POBOI0 U 0€30MacHOro
oOpaza JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 370pPOBBIO, OCO3HAHUE LEHHOCTU COOIIOACHMS MpaBMil O€30MacHOTO
NOBEJIEHUs TIpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalLUAX, YTPOXKAIOIMIUX 310POBbIO
1 KA3HHU JIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHWUS, I[OJydyaeMble TMpU HU3YYEHUU XHUMHH,
JUISL PEIIEHUs 3a4a4, CBA3AHHBIX C OKPY’KAOLIEH MPUPOAHON CPEAOU, IS MOBBIILICHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJI00AIBHOTO XapakTepa 3KOJOTHUECKUX
npobjieM W MyTed HuX pElIeHHUs IOCPEICTBOM METOJO0B XHUMHUHU, 3KOJIOTHYECKOTO
MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATbCSA MM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON U
COLIMAIIBHOM NPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B COCTaBe METapPEIMETHBIX pEe3yIbTATOB BBIJICIIIOT 3HAYMMBbIE
Ut HOPMUPOBAHKS MUPOBO33PEHHUSI OOIIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHUsl, TPUHITHII,
runote3a, ¢akT, cucTema, MpoIecc, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3THX
npeaMeToB (GopMUpOBaTH TMPEACTABICHHWE O IIEJIOCTHOM HAy4YHOW KapTUHE MHpA,
U YHUBEpCaJlbHbIE€ y4eOHbIE JIEMCTBUS (IIO3HABATEJIbHBIE, KOMMYHHMKATHUBHBIE,



pEryJIATUBHBIE), KOTOpBIE o0ecreunBaroT (dbopMHpOBaHUE TOTOBHOCTH
K CAaMOCTOSITEJIbHOMY IJIAaHWUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTeJibHbIE YHUBEPCAJIbHBbIC Y4eOHbIE 1eUCTBUA
ba3oBble JJornyeckue 1eMcCTBUS:

YMEHUS HCHOJb30BATh MPUEMBI JOTHYECKOTO MBILLICHUS ITPU OCBOCHUU 3HAHMIM:
pacKpbIBaTh CMBIC XUMHUYECKUX TMOHATHUN (BBIACIATh WX XapaKTEepHbIE TPU3HAKH,
YCTAHABJIMUBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTUSIMH), MCIOIB30BATh ITOHSTHUA
JUTsl OOBSICHEHUSI OTIEIbHBIX (DAaKTOB M SIBICHHM, BHIOMPATh OCHOBAHUS W KPHUTEPUU
U1l KJIacCU(PUKAIIMM XMMUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUM, yCTaHABIMBAaTh
IMPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3YUYCHHS, CTPOUTH JIOTHYECKHE
paccyxneHus (MHIYKTHUBHBIC, JEIYKTHBHBIC, 110 aHAJOTHUH), JeiaTh BBIBOABI U
3aKJIIOYCHUS,

YMEHHE TPUMEHATh B IMPOIlECCE€ TMO3HAHUS TOHATUS (IPEAMETHhIE U
MeTaInpeIMETHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBhIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MPEACTaBICHUS —
XUMUYECKHA 3HAaK (CHMBOJ DJJIEMEHTAa), XHMHUYecKas ¢opMyja U ypaBHCHHE
XUMHUUYECKON peakIui — IMPH PEIIeHUH y4eOHO-TT03HABATEIbHbIX 3a7a4, ¢ YYETOM ITHUX
MOJICJIbHBIX MTPEJCTABICHUN BBISABISATh M XapPaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB W XHMHYECKUX PEAKIHi, BBISBIATH
o0mue 3aKOHOMEPHOCTH, TNPUYMHHO-CJICACTBEHHBIC CBS3M W TMPOTHBOPEYHS B
M3y4aeMbIX MPOLIECCAX U SIBICHUSIX.

Ba3oBbie uccjie10BaTeIbCKue
AeUCTBUS:

yMEHHE WCIOJb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KA4CCTBE OCHOBBI JJIT (POPMUPOBAHHUS THUIIOTE3bI IO TMPOBEPKE
IPABUIILHOCTH BBICKA3bIBAEMBIX CY KJICHH;

npuoOpeTeHue OmbiTa MO0 I[UIAHUPOBAHWIO, OPraHW3allid W TMPOBEIEHUIO
YUCHUYECKUX  DKCIEPHUMEHTOB, yMEHHE HaOmomaTh 3a  XOJOM  Tpollecca,
CaMOCTOATENIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (QopMyIupoBaTh O0OOOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbBITA, UCCICIOBAHUSA, COCTABIATH OTYET O
npojeNlaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEeHHE BbIOMpaTh, aAHAIM3UPOBATh UM  HHTEPIPETUPOBATH  HHGPOPMALUIO
pa3IMUYHBIX BUIOB U (OpPM IMpEACTaBICHUS, MOJIYyYaeMyl0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO- MOMYyJsIpHAs JIUTEpaTypa XUMUYECKOIO COJIEpKaHUs, CIIPABOYHbIE TTOCOOUS,
pecypcel IHTepHeTa), KpUTHYECKH OLEHUBATh MPOTHUBOPEUYMBYI0 U HEIOCTOBEPHYIO
UH(POpPMAIHIO;

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



HCIIOJIB30BaHUA HHq)OpMaIJ;PIOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJIOI‘I/Iﬁ,
OBJIAACHHUC



KyJTbTypOH  aKTHBHOTO  HWCIOJL30BAaHUS  PAa3JIMYHBIX  TOWUCKOBBIX  CHCTEM,
CaMOCTOSATEIIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TpPEICTaBICHHUS HHPOPMAIUA U
WUTIOCTPUPOBATH PEIIaeMbie 3aJa4i HECIOXHBIMH CXEMaMU, TuarpamMmamu, IpYyTUMU
dbopmamu rpaduKu U UX KOMOWHAIIUSMU;

yMEHHE HCIOJb30BaTh W  aHaJIU3WpoBaTh B  mpolecce y4eOHOH U

UCCIIEJIOBATENIbCKON JI€ATEIbHOCTH HMH(POPMALUI0 O BIHUSAHUM IPOMBILIIEHHOCTH,
CEJIbCKOI'0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOJHON CPEIbI.

KoMMyHMKAaTUBHBIC YHHMBEpPCAJbHbIC YUeOHbIC NeHCTBHUSA:

yMEHHE 3a/7aBaTh BOIPOCHl (B XOJ€ auanora u (Wiau) AUCKYCCHUU) MO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEJIOAKEHUSI OTHOCUTEIBHO BBITTOJTHEHUS
IIPEIOKEHHOM 3a71a4H;

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

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

PeryasiTuBHbIe YHMBEpPCAJIbHbIE YUeOHbIEC JeHCTBUS:

YMEHHE CaMOCTOSITENIBHO OINpENeNATh LEIu JEATEIIBHOCTH, IUIAHUPOBATh,
OCYILLIECTBIISATh, KOHTPOJIMPOBATH M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesITEIbHOCTh, BbIOMpaTh Hambonee 3((PEeKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX U
NO3HABATENIBHBIX  3aJa4, CaMOCTOATENIBHO COCTaBJIATh WM  KOPPEKTUPOBATH
IPEAJIOKEHHBIM aNTOPUTM JEHUCTBUM NPH BBINOJHEHUHU 33JaHUM C YYETOM IOJIYYEHHS
HOBBIX 3HAaHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOM L€, YMEHHE HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B yCIIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COJEPKAHUS,
YCTAaHOBIICHHOT'O  JaHHOW  paboyell  mporpaMMoOi,  BBIAEISAIOT:  OCBOEHHBIE
oOyyJarolmuMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUIA, crnenuduueckue
JUTSL TIPEIMETHON 007acT «XUMHS», BHIBI JESITEIBHOCTH MO TOJIYyYEHHI0 HOBOTO
3HAHMS, €r0 UHTEPIPETAINH, IPEe0OPa30BaAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYyaIUsX.

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



PacKpbhIBaTh CMBICI OCHOBHBIX XHMHWYECKHX TOHATHUH: aTOM, MOJEKYJIIa,
XUMHUUYECKUN IJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJIHOPOAHAS U
HEOJAHOpPOJHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHAas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASL Macca, MaccoBasl AOJISI XUMUYECKOIO JIEMEHTA
B COCIMHEHWH, MOJSPHBIM  O0BEM, OKCHJA, KHCJIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccu(puKaius
pPEaKUHil: pEaKIMU COCAUHEHUS, PEAKLINU PA3JIOKECHHUS, PEAKINU 3aMEIICHUs], PEAKIIUU
oOMEHa, 9K30- U SHIOTEPMHUUECCKUE PEAKIINHU, TEIIIOBOM d(PPEKT peaknuu, sIpo aroma,
AJICKTPOHHBIN CJIOM aroMa, aToMHas opOuTalb, paguyc aTomMa, XUMUYECKas CBS3b,
NOJISIPHAs M HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH
, pacTBOp, MaccoBasi 10Jisl BellecTBa (ITPOLIEHTHAsI KOHIIEHTPAIlUsl) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUN U IPUMEHSATH 3TH
IIOHATHS IPU ONIMCAHUU BELIECTB U UX IIPEBPALICHUM;

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

OTIPEJIENATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSX, CTEIECHb
OKHCJICHUS JJIEMEHTOB B OHWHApHBIX COCIUHECHHSX, MPUHAJICKHOCTh BEIIECTB
K OmpenenéHHOMY KIAcCy COeAuHEeHUW mo ¢opMynaMm, BHUJ XUMHUYECKOH CBSI3H
(KOBaJIGHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCAUHEHUSIX;

packpsiBath cMbIch [lepuoandeckoro 3akona J[.1M1. MenaeneeBa: 1eMOHCTPUPOBATH
MIOHUMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JJIEMEHTOB OT MX
nonoxxeHust B llepuonuueckoid cucreme, 3aKOHOB COXPAHEHHUSI MAacChl BEUIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTA/IpO;

ONKCHIBATh W XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuognueckoit cucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh TMOHATUS «IJIaBHAsg mnoarpynna (A-rpymmna)y
u
«nobounass mnoxarpynna (b-rpynma)», manble ¥ OOJbLIME TEPHOIBI, 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
pacrpeiefieHle X 1Mo JIEKTPOHHBIM CJIOSIM);

KJIacCCU(UIIUPOBATh  XMUMUYECKUE DJIEMEHThI, HEOPTraHUYECKHE  BEILECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIYy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIECTB,
10 TerI0BOMY 3G heKTy);

XapaKTepU30BaTh (OMUCHIBAThH) 00IIMEe XUMUUECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB, MOATBEp)KJasi  ONHCAaHWE TNPUMEPAMH  MOJEKYJISIPHBIX  YPaBHECHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'O COCTABA,
BO3MOKHOCTH ITPOTEKAHUSI XUMHUYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIOBHSIX;

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;



IPUMEHSATH OCHOBHBIE OIlEpAllMy MBICIUTEIbHON AESTENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CHUCTEMAaTU3alnI0, KIACCU(PUKALMIO, BBISIBICHHE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — IJI1 M3YYEHHUsS CBOMCTB BEIIECTB M XMMHYECKHX PpEaKIUU,
€CTECTBEHHO-HAay4YHbIE METO/IbI TO3HAHUS — HAOJI0/IEHUEe, U3MEpPEHNE, MOIETMPOBAHME,
AKCIEPUMEHT (peaabHbI U MBICIICHHBIN);

ClieloBaTh TpaBWJaM IOJb30BaHUS XWMHUYECKOW TOCYJIOH M JabopaTOpHBIM
o0opyloBaHMeM, a  Takke  I[paBwiaM  oOpallleHHss C  BellecTBaMu B
COOTBETCTBUM C MHCTPYKIUSMHU IO BBIIOJIHEHHUIO JA0OPATOPHBIX XMMHUYECKUX OIMBITOB
O TOJYyYEHHI0O M COOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOAOPOJAa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEACIEHHOM MacCOBOM JIOJIEM PacTBOPEHHOTO
BEILECTBA, TUIAHUPOBATHh U MIPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbI0 HMHAMKATOPOB (JIAKMYC, (eHONI(PTaICHH,
METWJIOpAHXK U APYTHUE).

K koniy oOydeHuss B 9 kJjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUM:

PaCKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUHN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas pPEeakius, XUMHUYeCKas
CBA3b, TEIUIOBOW 3(PPEKT peakuuu, MOJIb, MOJSIPHBIA OOBEM, PacTBOP, JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJEKTPOJMTHYECKAs JAUCCOIMAIMS, PEaKIMhu HOHHOro oOMeHa,
KaTajiu3aTop, XUMHUUYECKOE paBHOBECHE, oOOpaTUMble M HEOOpaTHMbIC pPEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIC peaKkuuu, OKHCJIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJICHUE, QJUIOTpONus, aM(OTepHOCTb, XUMHUUECKas CBS3b
(KOBaJICHTHAs, HWOHHAs, METAUIMYECKas), KpUCTAUIMYECKas pemeTKka, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTh  XHUMHUYECKOM  pEaKIUH, MPEAECIbHO  JOIYyCTUMAas
koHueHntpanusa [IJIK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUNA U MPUMEHSITHITH
MOHATHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHHM;

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 1Mo (opMysaM, BUJ XUMHUUYECKON CBS3M (KOBaJICHTHas, MOHHAsS
, METajuIM4eckas) B  HEOPraHMYECKUX  COCAUMHEHMSX,  3aps]  HOHA  TIO
XUMUYECKOH (opMyse, XapakTep Cpelbl B BOJIHBIX pacTBOpax HEOPTaHUYECKUX
COCIMHECHUI, TUII KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbica  llepuogmueckoro  3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TTOHUMAHHE: OMUCHIBATh U XapaKTepU30BaTh TAOIUUHYIO GOpMY
[Tepuognueckoil CHUCTEMBI XUMHYECKUX 3JJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs



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



NepuoAbl, COOTHOCUTh O0O3HAUYEHUsS, KOTOPbIE UMEIOTCA B MEPUOAMYECKON TaONIHIIE,
C YKCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUUYECKUX DJIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YMUCIO PIESKTPOHOB M PACIpe/IeICHUE X 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B MW3MEHEHHUM CBOWCTB DJIEMEHTOB MU UX
COEJMHEHM B MpeJeax MajbIX MEPUOIOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHUS UX
aTOMOB;

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

10 TEII0BOMY (D PEKTyY, M0 U3MEHEHUIO CTeTICHEH OKUCIICHUS 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 yYPaBHEHUS SJIEKTPOJIUTUYECKON OUCCOLMAIMU KHUCIOT, LIEJIoYer u
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpPaBHECHHS
peakiuii, TOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXK]y BEIIeCTBAMU
Pa3TUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI OCPEICTBOM
COCTaBJICHUSI JICKTPOHHOTO OajaHca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHWS,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUIX;

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

COOIO/IaTh TpaBUJIa TOJH30BAHMS XHMHYECKOW TIOCYIOH W JabopaTOpHBIM
o0opyloBaHHEM, a TaKKe IMpaBuia OOpalieHHus C BEIIeCTBAMU B COOTBETCTBHH
C MHCTPYKIHUSAMH O BBIMOJHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYUYEHUIO
U cOOMpaHUI0 ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKUCIIOTOo rasa);

MPOBOJNTh PEAKIMU, MOATBEPNKAAIONIME KAYECTBEHHBI COCTaB pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPUI-, OpOMHI-, HMOAMUI-, KapOOHAaT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCHA-UOHBI, KATHOHBI aMMOHHS W HOHBI
U3YUYECHHBIX METAJUIOB, MNPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HEOPraHUYECKUX
BCILIECTB;

MPUMEHSITh OCHOBHBIE OINEPALlUA MBICIIUTEIIBHOM €SI TEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, O0000IIEeHUEe, CUCTEMATH3allUI0, BBISIBICHHE MNPUUYUHHO-CIIEJACTBEHHBIX
CBSI3€M — ISl U3YYEHUsI CBOMCTB BEIIECTB W XMMHUYECKHUX PEAKIUW, €CTECTBEHHO-
Hay4HbIE METObI TO3HAHUS — HAOJI0IEHNE, U3MEPEHUE, MOJIETUPOBAHNE, IKCIIEPUMEHT
(peanibHBI 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI 1€ITEIHHOCTH
pa3aenoB 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 xumun. Posib XuMuU B )KU3HU
YyenoBeKa. XUMUS B CUCTEME HAYK.

Tena u BeniecTBa. ®u3nyUecKkue CBONMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [ToHsATHE 0 MEeTOaX TTO3HAHMS
B XMMHUU. YHUCTHIEC BEIIECTBA U CMECH.
CniocoObI pa3fiesIeHus] CMECeH.
Xumuueckuil yKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0H,

C IpaBUJiaMH pabOThI B 1a00OpaTOPUU U
npueMaMu 00paIeHus ¢ Ja0opaTopHbIM
000py/I0BaHHEM.

dusnveckre CBONCTBAa 00pa3IoB
HEOPraHUYECKHUX BEIECTB — METAJIIIOB

1 HEMETAJIOB.

CriocoOnI pa3eneHus cMmecei
(bunpTpOBaHKE, BHITIAPUBAHME,
JTUCTUIUTALIMS, XpoMaTorpadust).

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

PaznuyaTh yncThIE BellleCTBA U CMECH;
OJIHOPOJIHBIE Y HEOJAHOPOJHBIE CMECH.
Paznuuate Quznueckre u XUMHUYECKUE
SIBJICHUSL.

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€




Jlabopamopmnvie onvimai:

N3yyenue u onucanue Gpuandeckux
CBOICTB 00pa31l0B HEOPraHUYECKUX
BEILECTB.

N3yuenue cnocoboB pa3aesieHus: cMecei
(C TOMOIIIbIO MAarHUTA).

Ilpakmuueckue pabomui:

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

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

npakTuyeckor padotel Ne 2.

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

IIPY BBIIOJHEHUU TPAKTUYECKON

paboter Ne 1.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HHpOpMAIUIO 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
YYEHHE.

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

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

CocraBisaTh GopMyIibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U ONIPEJIEIATh
BaJICHTHOCTH 1O (hOpMYJIaM BEIIECTB.




KommuectBo BemecTBa. Monbs. MosipHas
Macca. B3auMocCBs3b KOJIMYECTBA, MACCHI
Y YHUCJIa CTPYKTYPHBIX €IMHHUIL] BENIECTBA.
Pacuérsl mo hopmynamMm XuMHUUECKIX
COCIVMHEHUN.

DU3NYECKUE U XUMUYECKUE SABICHUS.
XuMHUYECKask peakus U €€ NpU3HaAKH.
3aKOH COXpaHEHUs MacChl BEIIECTB.
XUMHUUYECKUE YPABHEHUS.
Knaccudukarys XuMuaecKux peakiuii
(coemuHeHus, pa3IoKeHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBONCTBAa 00pasIoB
HEOPraHUYECKHUX BELIECTB — METAJUIOB U
HEMETAJUIOB.

OOpa31el BEMIEeCTB KOJIMYECTBOM | MOJIb.
dusnueckue siBJIeHUs (IUIaBICHUE BOCKaA,
TastHUE JIbJIa, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJAECHCAIUA
BOJIbI).

XuMu4eckue sBJIeHUs (TOpeHHue CBEYH,
MPOKAIMBAHUE MEAHOM MMPOBOJIOKH,
B3aUMOJIEHMCTBUE COJIbI HIIM MeEJla

C COJISSHOM KHUCIJIOTOM).

Hab6monenre mpu3HakoB MPOTEKaHUS

PaccraBnsate koahpuiueHTsI

B YPAaBHEHUSAX XUMHUUECKUX PEAKIIUi.
Ha6mronate n onuckeiBaTh 0OBEKTHI

pU IPOBEAECHUHU IEMOHCTPALINI U
J1a00paTOPHBIX OIBITOB.

[TpoBOaUTH BBIUKCIECHUS TIO (OPMYTIamM
XUMHUUYECKUX COCTMHEHUN U YPABHEHUSIM
XAMHUYECKUX PEAKIIHH.

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

Ha MHGOPMAITHIO U3 YUYeOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
VICII0JIB30BaTh U3YUYECHHBIN ITOHATUWHBIN
amnrapar Kypca XuMuu




XUMUYECKHX peakuuid (pa3inoKeHue
caxapa, B3auMOJECHUCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, oJydeHue
U paznoxxenue rugporcua meau (11)
IIpU HarpeBaHUH, B3aUMOJICHCTBUE
xenesa ¢ pactBopom cosir meau (1I).
OMBIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUsI MaCCHI.

JlabopamopHvle onvimol:

Coznanue Mojieneit MoJeKyJ
(IIapOCTEePKHEBBIX).

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

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

Hab6mronenve n onmucanue nmpu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEAKIIUM
Pa3HBIX TUIIOB.

Buruucnenus:

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




10 YPAaBHEHUSIM XUMHUYECKHUX PEAKIIUI:
KOJIMYECTBA, MACChl BEIECTBA

10 U3BECTHOMY KOJINUECTBY, Macce
pEeareHTOB WX NPOAYKTOB pEaKLMU

Uroro no pazneny

18

Paznen 2. BaxHeililne npeacTaBUTe I HEOPraHUYECKUX 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
NPOMBIIUIEHHOCTU. KpyroBopor
Kuciopoja B mpupozae. O30H —
ITOTpOIHAs MOAU(GUKAIUS KHUCIOPOIa.
TennoBoi 3(ppekT XUMUIECKON peakIuu,
TEPMOXUMHUUYECKUE YPaBHEHUS, IK30-

U SHAOTEPMUYECKHE peakinu. TonimBo:
yToJib U M€TaH. 3arps3HeHuE BO3/1yXa,
YCUJIEHHE MapHUKOBOTr0 3 (peKTa,
pa3pylIeHre 030HOBOIO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHne CoAepKaHus
KHCJIOPOJa B BO3/1yX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIHKY
JUIS COCTaBJICHUS (POPMYJTT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaxkuii c yuacTueM KUCIOpoa.
XapakTepu3oBaTh (OIHUCHIBATH) COCTAB
BO3yXa, PU3NUECKUE U XUMUYECKUE
CBOICTBa KMCJIOPOAA, CIIOCOOBI €r0
NOJTyY€HHUs, IPUMEHEHHE U 3HaUYEHUE

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

OOBACHATH CYLTHOCTh 3KOJIOTUYECKUX
mpo0JieM, CBSA3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

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




Y N3y4YE€HHUE CBOKWCTB KUCIOPOAA.
HaOnronenue B3anMOIeHCTBHS BELIECTB
C KMCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUSI U MIPEKPAICHUS TOPEHUS
(moxkapa).

JlabopamopHulii onvim:

O3HakoMJIeHHE ¢ 00pa3IaMu OKCHIIOB U
OIMMCAaHME UX CBOMCTB.

Ilpaxmuueckasn 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 HHQpOpMaIUIo U3 yYeOHUKA U
CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUMHBIN
anmnapar Kypca XuMHH

2.2

Bopopon. [lonstue
0 KUCJIOTax M COJISIX

Bonopoxn — sneMeHT u npocroe
BemlecTBo. Haxoxnenue Bogopoa

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

110 XUMHUYECKUM YPaBHEHUSIM.
Xumuueckuil IKCnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbiBaTh CMBICH N3y4aeMbIX MOHSATUN
Y IPUMEHSTH 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).

JlabopamopHulii onvim:
B3aumoneiicTBre KUCIOT C MeTaJIaMHu.
Ilpaxmuueckasn paboma:

Ne 4. Tlonyuenne u cobupanue Boa0poa,
H3y4YEeHHUE €ro CBOMCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA ra3a

10 €r0 N3BECTHOMY KOJIMYECTBY
BEILECTBA U O0BEMY;

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

JUTS COCTaBJICHUS (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPABHEHH XUMHUUECKUX
peaKunil ¢ y4aCTUEM BOAOPO/IA.
BBIYuCIsSTHE MOJISIDHYIO MAacCy BEIIICCTB;
KOJIMYECTBO BeIlleCTBa, 00BEM rasa,
Maccy BeIeCTBa;

[TpoBoUTH pacy€ThI 1O ypaBHEHUSIM
XUMUYECKUX PEAKIUNA: KOTUYECTRA,
00BEMa, MacChl BEMIECTBA IO H3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB
WM TIPOTYKTOB PEAKITUH.

CrnenoBaTh paBuiamM 0€30MacHOMN
paboThI B TabopaTopuu mpu
UCIIOJIb30BAHUU XUMUYECKOU MOCYAbl U
000pyA0BaHMUs, a TAKXKE MPaBUIaM
oOparieHus ¢ TOPIOYUMHU BEIECTBAMHU

B OBITY.

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

B rpymnne

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBaHHUIX

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

OcHoBaHUs.

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




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

B BOoJie. MaccoBas 10714 BEIIECTBA

B pacTBOpE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

PacTBopeHuE BEMIECTB C Pa3IMYHON
PacTBOPUMOCTBIO.

BzaumopencTBue BoAbI C METaJTIaMU
(HaTpUEM U KaJIbIIUEM).

HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH C MOMOIIBI0 MHINKATOPOB.
Jlabopamopnvle onvimol
UccnenoBanue ocobeHHOCTEN
PaCTBOPEHUSI BEMIECTB C PAZIMYHOU
pPacTBOPUMOCTHIO.

[TIpurorosiienrue pacTBOPOB

C OIPENEIEHHON MacCCOBOW JOJIEN
PacTBOPEHHOTO BEILIECTBA.
Ilpakxmuueckas 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 3arpsiI3HEHUEM
IPUPOAHBIX BOJ, CTIOCOOBI OUMCTKU BOIBI
OT MpuUMecei, MephI 10 OXpaHe BOJI

OT 3arps3HEHUS.

[InanupoBaTh U OCYUIECTBIIATh

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 HHPOpMAITUIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTE€PUAJIOB, FPAMOTHO




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

WCIIOJIb30BaTh U3Y4YEHHBIN ITOHATUMHBIN
armapar Kypca XUMUHU

2.4

OCHOBHBIE KJIACChI
HEOPTraHUYEeCKUX
COEIMHEHU N

12

Krnaccuukanus HeopraHuuecKux
coenuHenuit. Oxcunpl. Kiaccudukanus
OKCHJIOB: coJieoOpa3yromre (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEepHBIC) U
HecoseoOpazyromue. HoMenknatypa
okcu10B. OU3NUYECKUE U XUMUUYECKHUE
CBOMCTBA OKCHAOB. [losydueHrne OKCuI0B.

OcHoBanwus. Kimaccuduxanust oCHOBaHUIM:

ETOYU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3nyecKue
Y XMMUYECKHE CBOMCTBA OCHOBAHUI.
[TonyyeHue ocCHOBaHUI.

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

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

Knaccudunmposars uzydaemsie
BEIIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsiath POpMYJIbI OKCHUIOB, KUCIIOT,
OCHOBAHMH, COJICH U HA3bIBATh UX

110 MEXJIYHApOJIHOM HOMEHKJIATYpE.
[Iporao3upoBars CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBONCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSITC.

CocTaBisTh MOJIEKYJISIPHBIE YpaBHEHUS
peaKunil, MIUTIOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA U CIIOCOOBI
MIOJIyYEHHUS BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIII, a TAaK¥Ke
NOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEKy HUMH.
[Tpon3BOANTH BEIYUCIICHUS

10 YPABHEHUSIM XUMHUUYECKUX PEAKIIUI.
[TInanupoBaTh U OCYIIECTBIATH

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




OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHMYECKUX
BEILIECTB.

Jlabopamopnvle onvimoi

Onpenenenre pacCTBOPOB KUCIIOT U
HIEJI0YEH C MOMOIIBI0 UHIUKATOPOB.
N3ydenne B3anMOJICMCTBUS KUCJIOT

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

Ilpakmuueckas paboma

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

10 YPAaBHEHUSIM XUMUYECKOU PEAKLINU:
KOJIMYeCTBa BEIIECTBA, 00bEMA, MACChI
10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB Uiu
MPOIYKTOB PEAKIIUU

paoboT.

CrnenoBaTh paBuIaM 0€30MaCHOMN
paboThI B 1abopaTopuu

IIPU UCIOJIB30BAHUM XUMUYECKOU
MOCYJIbI 1 000PY1OBAHUS.

BricTpanBaTh pa3BEépHYTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH

Ha HHQOpMAIIUIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTE€pPUAJIOB, FPAMOTHO
VICII0JI30BaTh U3YUYECHHBIN TOHITUWHBIN
amnmapar Kypca XUMuu

Hroro no pazneny:
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Pazgen 3. Ilepuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumnueckux dj1eMeHToB /I. U. MenaeneeBa. 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
IPYIIaxX CXOJHBIX 3JIEMEHTOB
(1LI€7I0YHBIE U 1IEJI0YHO3EMENbHbIE
METAaJUIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
am(OoTepHbIE OKCUbI U TUIPOKCU/IBL.
[lepnonnueckuit 3akoH. [lepnoanueckas
CUCTEMA XUMHUYECKHX PJIEMEHTOB

JA.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAs (hOPMBI
[lepuonnueckoil cCUCTEMbI XUMUYECKUX
sanemeHTOB /.M. Menneneea. [leproasl
U rpynnsl. DU3UYECKUN CMBICTT
MOPSAJIKOBOIO HOMEpa, HOMEPOB Meproa
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 Ilepuoagnueckoi
cucreme .M. Menpeneena.
3aKOHOMEPHOCTU U3MEHEHUS pajnyca

PackpeiBaTh CMBICII IEPUOINYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHE 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, KaJIbLUN
Y UX COEIMHEHUS 10 MOJI0KEHUIO

B [lepnonnueckoit cucreme

JI.1. Menneneena.

OOBACHATH 001LIHE 3aKOHOMEPHOCTH

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

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




aTOMOB XUMHUYECKHUX DJIEMECHTOB,
METAUINYECKUX U HEMETAJUTHYECKUX
CBOWCTB I10 IpyImaM 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.
MonenupoBaHU€e CTPOEHUS] MOJIEKYIT
IIpY MIOMOIIY PUCYHKOB, MOJIETICH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «Ilepuoguyeckas cucrema
XUMHUYECKUX 3JIEMEHTOB

J.1. MenaeneeBay.

Jlabopamopnvle onvimul

O3HakoMJIeHHE C 00pa3laMyi METAIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM padboTe

B IIape WJIX IpyIIIIE.

BricTpauBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE€ OTBETHI C OIOPOU

Ha MH(OPMAIIUIO U3 YUYEOHUKA U JPYTUX
MCTOYHHKOB, B TOM uncie MlHTepHeTa

3.2

XHUMHUYECKas CBS3b.
OKHUCIIUTEIBHO-
BOCCTaHOBHUTEIILHBIE
peakuuun

10

XuMuueckas cBs3b. KoBaneHnTHas
(monsipHast ¥ HEMOJISIPHAS) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX
syieMeHTOB. MonHas cBs3b. CTerneHb
okuciaeHus. OKHUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIE peakiuu. [Iporeccsl

PackpbiBaTh CMBICT N3y4aeMbIX IOHSATHM.
OnpenensaTe BUJ XUMUYECKOHN CBSI3U

B COCINMHECHHU.

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




OKHCJICHUS] U BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTENH.
XHUMUYECKUN IKCIIEPUMEHT: U3YUYEHHE
00pa3IioB BEIICCTB METAJIOB U
HEMETaJJIOB, B3aMMOJICHCTBHE
TUAPOKCHUIA IIUHKA C pACTBOPAMHU KUCIIOT
U IIEJI0YEeH, 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 pEeaKIUi.
OrnpenensiTe CTeNeHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX IJIEMEHTOB 10 (hopMysaM U
COCTaBISITH (POPMYJITBI OMHAPHBIX
COCMHEHUM MO CTETICHU OKUCIICHUS
aTOMOB XMMHUUYECKUX AJIEMEHTOB.
Onpenenarb OKUCIUTENb U
BOCCTAHOBUTEIb. PaccTaBisiTh
KO?(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkiuii METOJIOM 3JIEKTPOHHOIO
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 OMOPOX HA
uH(pOpMaIUIO 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 00ydeHuUs

OcCHOBHBIC BUBI ACATEILHOCTH
o0yJarnmxcs

Pazgea 1. BemiecTBO M XUMHYECKHE PeaKIUH

1.1 | IloBTopenue n
yriiyOJieHre 3HaHUM
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
MEPUOJOB, KIS, KUIbIIHUSA U UX
COE€IMHEHUU B COOTBETCTBUHU C
MIOJIOKEHUEM DJICMEHTOB B
[Iepuoauueckor CUCTEME U CTPOCHUEM
X aTOMOB.

CTpoeHue BelecTBa: BUIbI XUMUUECKOU
CBsI3U. THIIBI KPUCTANIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUIIA KPUCTAIUIMYECKOU
PEIETKU U BUJA XUMUYECKOU CBSI3U.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMHUUYECKUE
CBOMCTBA BEMIECTB, OTHOCAIINXCS

K pa3JIM4YHbIM KJIacCaM HEOPTaHUYECKUX
COCIVMHEHUM, TeHETUYEeCKas CB3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepru30BaTh XUMHUUYECKUE IJIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KATUs U KaIbIIUS
10 UX MOJOXKEHUIO B [lepuoanueckon
cucteme /1. 1. Menpaeneena.
KinaccudunupoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BENIECTBA U3YUYECHHBIX
KJIaCCOB.

OnuckiBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILECTB PA3IUYHBIX KIaCCOB,
MOATBEPkKIATh CBOMCTBA MpUMEPaMU
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUUYECKUX
PEAKIIU.

OnpenensiTe BUI XUMUYECKOU CBA3U U
THUI KPUCTATUTMUYECKON PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BEUIECTB B
3aBUCUMOCTH OT X CTPOEHHUSI.
BricTpauBaTh pa3BEpHYTHIC TUCHMEHHbIC
Y YCTHBIE OTBETHI C OIOPO

Ha HHpOpPMAITUIO U3 YUeOHUKA U
CIIPAaBOYHBIX MaTepPHUaIOB, IPAMOTHO




Xumuueckuii IKcnepumenm:
Jemoncmpayuu. 03HAKOMJIEHUE C
MOJEIISIMU KPUCTAIITNYECKHAX
pEIETOK HEOPraHUYECKUX BEIIECTB —
METaJIOB U HEMeTaioB (Tpadura u
anmasa), CJI0KHBIX BEHIECTB (XJI0opHaa
HaTpHs)

MCIIOJIb30BaTh U3YYEHHBIN TOHATHIMHBIN
amnrapar Kypca XUMUu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAUMHYECKUX
peakuui

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

110 U3BMEHEHHUIO CTEIIEHEN OKUCIICHHS
XUMHUYECKHUX AJIEMEHTOB,

0 00PaTUMOCTH, IO YYACTHIO
KaTaau3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHE YPABHEHUS.
[ToHATHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tonstue 06 o6GpaTUMBIX

U HEOOpaTUMBIX XUMUYECKUX PEAKLIUSIX.
[ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
peakuusx. [lonstue o katanuse.
[ToHATHE O XUMUYECKOM PABHOBECHH.
@aKTOpBI, BIUAIOIIKE HA CKOPOCTh
XUMUYECKON PEAKLUH U MTOJIOKEHNE
XUMHYECKOTO PABHOBECHS.
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC

PackpbIBaTh CMBICH U3y4aeMbIX MOHSATUN
Y IPUMEHSTH 3TU NOHATHUS IPU OMUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLICHUII.
KnaccudunmpoBarb XxumMuueckue
PEaKUUH MO Pa3INYHbIM IPU3HAKAM.
VYcranaBauBaTh 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PEAKIIUU OT PA3ITUYHBIX
(hakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAICHUIM
B PA3JIMYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTEND U
BoccraHoButelsib B OBP.

CocTaBnATh 3JIEKTPOHHBIN OasiaHc
peaKkuuu.

[Ipon3BOAUTH BEIYUCIICHNUS

10 XUMUYECKUM YPaBHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WUJIU T'PYIIIIE.

BricTtpauBaTh pa3BEpHYThIEC IMCbMEHHBIE




peaxinu, JIEKTPOHHBIN OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBleHHE YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMil ¢ UCTIOIB30BAHUEM METO/IA
3JIEKTPOHHOT0 OallaHca.

Xumuueckuii Ixcnepumenm:
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 MACChI
peareHTOB WX MPOAYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIU

Y YCTHBIE OTBETHI C ONIOPOU

Ha uHMOpMAITUIO U3 YU4eOHUKA U
CIIPAaBOYHBIX MaTE€PUaAIOB, IPAMOTHO
VICIIOJIb30BaTh U3YUYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.3

DIIEKTPOIUTHYECKAs
JTUCCOTIHAITHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

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

Peakiuu nonnoro oOMena. Y cinoBus

PackpbIBaTh CMBICT U3y4aeMbIX IMOHSATHM,
a TaKXXE€ CMBICII TEOPUHU
BJICKTPOJIUTUYECKON AUCCOIAALNH.
OOBACHATH IPUYUHBI
AJIEKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB
BEILICCTB, pa3IndaTh CJIa0bIC U CUIIbHBIC
AJIEKTPOJIUTHI.

CocTaBiiITh ypaBHEHHS JUCCOLIMALINUT




IPOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIEHHBIC HOHHbBIC
ypaBHEHHUS peakuuii. CBONCTBA KUCIIOT,
OCHOBAaHUM U COJIEW B CBETE
MIPEICTABICHHUI 00 AIEKTPOIUTUUECKON
nucconuanuu. KauecTBeHHbIE peakiuu
Ha MOoHbIL. [loHsATHE O TUIIPOJIU3E COJIEH.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

HccnenoBanue 3eKTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, IIpoLEcca
JUCCOLIMAIIMU KUCIIOT, 1IeI0Yen

U coJiel (BO3MOXKHO MCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

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

Pacno3HaBaHne HEOpraHMYECKUX
BEILIECTB C TOMOIIBIO KAYECTBEHHBIX
pEeaKIuii Ha UOHBI.

JlabopamopHulii onvim:

N3ydeHnne npu3HakoB MPOTEKAHUS
peakiMy HOHHOTO 0OMEHa B pacTBOPAx
3JIEKTPOIUTOB (C 00pa3oBaHUEM OCAKa,
BBIJICICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COIeH, MOJIHbIE U
COKpalIEHHbIE NOHHBIE YPABHEHUS
XUMHUYECKUX PEaKIUii HOHHOTO OOMEHa,
KpaTKUE UOHHBIC YPABHEHUS MPOCTHIX
pEeaKuuil TUAPOIIN3a COJIEH.
XapakTepu3oBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILECTB PA3TUYHBIX KJIACCOB
Ha OCHOBE T€OPHUU AJIEKTPOIUTUUECKOU
JUCCOIMAIMK; TOATBEPKIaTh CBOWCTBA
pUMEpaMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIIUH.
PemaTte sKcriepuMeHTaNIbHbBIE 33]]a41

o TeEMeE.

[InanupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIIOICHHS,
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
o0opya0BaHMS.

[TpoBOINTH BEIYUCICHUS IO XUMHIECKUM
YpaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe




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

Buviuucnenua:

[0 YPAaBHEHUSM XUMUYECKUX peaKui

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

Ha MH(}OpMaIUIO 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. COEIMHEHUI B MpEJIeNIaX MalbIX
JJIIEMCEHTOB CTpOGHI/Ie u (I)I/I3I/I‘-IGCKI/IG CBOMUCTBA INEPUOAO0B U I'NIABHBIX IMOATPYIIII
VIIA-rpynmsl. TIIPOCTHIX BEIIECTB — TaJOTEHOB. [lepuoanueckor CUCTEMbI XUMHUYECKUAX
I'anorensl 3JIEMEHTOB C YYETOM CTPOCHUS UX

XUMUYECKUE CBOMCTBA HA MPUMEPE XJIOPA
(B3auMOJIeHiCTBUE C METAJIJIAMH,
HEeMEeTaJJIaMH, IIeJI0YaMu).
XinopoBoaopo. CossiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, ITOJIyUYECHHUE,
npuMeHenue. [lerictBue xyuopa 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,
XJIOpHU/JIa HaTpusl), CIIOCOOBI UX
NOJTyYEHHUs, TPUMEHEHHUE U 3HAUCHUE

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

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




BUJIEOMATEPUATIOB).

O3zHakomIIeHHE ¢ 00pa3iiaMu XJIOPUI0B
(rajmoreHu10B).

JlabopamopHulii onvim:

N3yuyeHue CBOMCTB COJIIHON KUCIIOTBHI.
[IpoBenieHNE KaUeCTBEHHBIX PEAKIIAM
Ha XJIOPU]I-UOHBI.

lIpakmuueckas paboma

No 2: TlonydyeHue coJITHOM KUCIIOTHI,
M3YyUYEHUE €€ CBOMCTB.

Buviuucnenusa:

[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 pa3BEpHYTHIE TUCHMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha HH(pOpMAITUIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTE€pPUaAIOB, FPAMOTHO
VCIIOJIb30BaTh U3YUYECHHBIN OHATUMUHBIN
amnrmnapar Kypca XUMuu

2.2

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

OO6mrast XxapakTepucTrKa 3J1eMeHTOB VIA-
rpynnbl. OcoOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEpPHbIE CTEIIEHU OKUCIICHHS.
Crpoenue u gpuznueckue cBOCTBa
IPOCTHIX BEIIECTB — KUCIOPOJIa U CEPBHI.
AmoTpornHble MOAU(PUKALIMY KACTOpOAa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBoaopo/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
CTPOCHHS UX aTOMOB.
XapaktepuzoBaTh GU3UIECKUE U
XMMUYECKHE CBOMCTBA MTPOCTOr0
BEIECTBA CEPHI U €€ COCTUHEHUMN
(cepoBOAOPO/IAa, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYyJIb(aTOB), CHIOCOOBI UX
MOJy4YeHUSsI, IPUMEHEHNE U 3HAYCHUE

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

OOBACHSITH CYIIHOCTh IKOJIOTHUECKUX




MPEACTABUTEIIS KIJIACCa KUCIIOT U
creuudurueckue). XuMUYECKUE PEAKIIUH,
JIeXkKaIue B OCHOBE MIPOMBIILJIEHHOTO
croco0a MoJIy4eHUs: CEPHOUN KUCITOTHI.
[Tpumenenue. Conu CEpHOU KUCTOTHI,
KaueCTBEHHAsl peakius Ha CyIb(}aT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHUN B
npupojie. XUMUYECKOE 3arpsi3HEHUE
OKPY’KAIOILIEN CPeabl COCTUHEHUSIMA
cepbl (KUCIOTHBIE O/, 3arpsiI3HEHNE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0
npeAoTBpaICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

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

N3ydyeHne 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 HAOIIIOICHHS,
JI€TIaTh BBIBOJIBI IO PE3YJIbTAaTaM
HKCIIEPUMEHTA.

CnenoBaTh mpaBuiIamM 6€301acHOMN
paboThl B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYbI U 000PYTOBAHUS.

[1pou3BOAUTH BEIYUCIICHUS

110 XMMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NP BBIOJIHEHUN
y4eOHBIX 3aJJaHUN TEKCThl YICOHUKA,
CIIPAaBOYHBIE MATEPHUAIIBI
(ITeproguyeckyro CUCTEMY XUMHUUYECKUX
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-rpynmbl. 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
(oOmue Kak mpeacTaBUTENs Kiacca
KHCJIOT U CIIeIIu(DHIECKHUEL).
Hcnonp3oBaHrue HUTPATOB U COJIEN
aMMOHHMS B KAUECTBE MUHEPATbHBIX
ya00peHni. XUMUYECKOE 3arpsi3HCHUE
OKPY’KAIOILIEN CPeAbl COEAUHEHUSIMU
a30Ta (KUCJIOTHBIC 10K/, 3arPA3HECHHE
BO3]lyXa, MOYBbI 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 1 uX COeTUHCHUMN
(amMuaka, coneil aMMOHMSI, A30THOU
KHCIIOTBI, HUTPATOB, okcuaa gocdopa (V)
u (ochopHOU KUCIOTHI, pocdaTos),
CHOCOOBI UX MOY4YCHHUSI, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HU YEJIOBEKA.
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 OCYIIECTBISATH

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

CrnenoBarh mpaBuiiam 0€30MaCHOM
paboThl B 1aboparopuun




XUMUYECKHE CBOWCTBA, MOJTYyUYEHHE.
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.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHHE CBOMCTB AMMMAKA.
B3aumopelicTBre KOHIIEHTPUPOBAHHOU
A30THOM KUCITIOTHI C MEJBI0 (BO3MOKHO
WCIIOJIB30BAHUE BUICOMATEPUAIIOB).
JlabopamopHnvle onvimoi:

[IpoBeneHre KaueCTBEHHBIX PEAKIIUM
Ha MOH aMMOHMUS U (ocdaT-uoH, U
M3y4YCeHHUE NMIPU3HAKOB UX MPOTEKAHUS.
Ipaxmuuyeckas paboma

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

Boruucnenus:

[0 YPABHEHUSIM XUMHUUYECKUX PEaKIIHil

MIPU UCIOJIB30BAHUM XUMUYECKOU
MOCYIbI U1 000PY/TOBaHMUS.
[Ipou3BOANTH BEIYUCIIEHUS

M0 XUMUYECKUM YPaBHCHUSIM.
Hcnonb30BaTh NPy BHITIOJTHEHUU
y4eOHBIX 3aJJaHUN TEKCThl YUYCOHHKA,
CIIPaBOYHbIE MATEPUAIIBI
(IEpUOIUYECKYIO CUCTEMY XUMHYECKUX
sanemenTtoB [. . Menaeneesa, Tabiauiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUI 1
COJIEU B BOJE, DIIEKTPOXUMUYECKUN AT
HaIpsHKEHUN METaJIOB)




2.4

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

12

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

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

B [IPUPOJIE.

Oxcunpl yriaeposa, ux Gpuzndeckue u
XUMUYECKHUE CBOMCTBA, IEUCTBUE HA
YKUBBIC OPTAaHU3MBI, NTOJyYEHUE U
NpPUMEHEHUE. DKOJIOTUUECKUE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yriepoaa (I1V), runoresa
rI00aIbHOTO TIOTETUICHUS KJINMaTa,
MapHUKOBBIN 2D (DEKT.

VroabpHas KUCI0Ta U €€ COJIM, UX
bu3nUecKrue U XUMUYECKHIE CBONCTBA,
MOJIy4YCHHUE U TPUMEHECHHUE.
KauectBennas peaxius Ha kapOOHaT-
noHsl. Mcronp3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.
[lepBoHauaabHBIE 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
yIiiepoa U KpeMHUS U UX COEIUHEHU
(OKCHIOB yIJIepoJa, yroJlbHOW KUCIOTHI,
KapOOHATOB, OKCHUJIA KPEMHHMS,
KPEMHHEBOM KUCIOThI, CHIIUKATOB),
CHOCOOBI UX MOY4YCHHUSI, IPUMEHEHUE U
3HAYEHHE B IPUPOJIE U KU3HU YEIIOBEKA.
OOBICHATH MPUUMHHO-CIIECTBEHHYIO
CBSI3b: CTPOCHHME BEIIECTBA — 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, TJINLIEPHH,
YKCYCHasl KUCJIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COCIUHEHUH yriepoaa u




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

IIpupoHBIE HCTOYHUKH YIJIEBOJOPOJIOB
(yroJiib, MpUpPOJHBII ra3, HePTh),
IPOAYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMONOrMUYECKH BayKHBIX
BEILIECTBAX: XKUPaX, OeNKax, yrieBogax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOE €IUHCTBO OPraHUYECKHUX
Y HEOPTraHUYECKUX COECITMHEHHM.
Kpemuuii, ero pusnyeckue u
XUMHYECKHE CBOMCTBA, MOJIYyYEHUE U
npumeHeHue. CoeJuHEeHUs KpEeMHUS B
npupoze. O0uue npeacraBiaeHus: 00
okcuje kpemuus (IV) u kpemuueBou
kucioTe. CUIIMKAThI, UX UCIIOJI30BAHUE
B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH.
Baxuenmue cTpouTebHbIE MaTEPUAIBIL:
KepaMHKa, CTeKJIO, [IEeMEHT, OETOH,
x)ene300etoH. [IpoGiiemsr 6e30macHOrO
UCIIOJIb30BAHUS CTPOUTEIIbHBIX
MaTepUasIoB B IOBCEJHEBHON KU3HU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaTUTMYECKUX PEMIETOK

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

B OBITY ¥ TTPOMBIIINICHHOCTH.

[IpoBOIUTH BHIYUCIICHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEAKLIHUM.

[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/TOBaHMUS.

Hcrnons30BaTh Mpu BHITTOTHEHUN
y4eOHbIX 3aJJaHUI TEKCThl YUEOHHKA,
CIIPaBOYHBIC MaTEPHAITBI
(ITeproguyeckyro CUCTEMY XUMHUYECKUX
sanementoB /. . Menpeneesa, Tabiauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUMN U
coJiei B BOJIE, DJIIEKTPOXUMUUECKUH sl
HaIpsHKEHUH METaJIIOB)




anmasa, rpaduta, Qynnepena.
O3HaKOMIIEHHE C MPOLIECCOM aICOPOIIMU
PAacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM H YCTPOHCTBOM
IPOTUBOTA3A.

O3HakoMJIEHHE C TPOAYKIMEN
CUJIMKATHOW MPOMBIILICHHOCTH
(Buneomarepuansl: CUIMKaTHAS
MPOMBIIIJIEHHOCTb ).

Mopenu MoneKyJl OpraHu4ecKux
BEILIECTB.

JlabopamopHulii onvim:

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHUE CBOWCTB YTJIEKUCIIOTO rasa.
[IpoBeneHNE KaYE€CTBEHHBIX PEAKLINAM

Ha KapOOHAT U CHJIMKAT-UOHBI U
W3y4YCeHHUE TPU3HAKOB UX MPOTEKAHUSI.
Ilpakmuueckue pabomui:

Ne 4. TTonmyueHne yriekuciaoro rasa,
U3yYEHHUE ETO CBOWCTB.

Ne 5. Pemienue s3xcnnepuMeHTaIbHbIX
3a7a4 no teme «BaxkHellne HeMeTaulbl
U UX COCTMHEHUSD)

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
KpUCTALINYECKas PELIETKA.
DIJIEKTPOXUMUYECKUH P HANIPSIKEHUN
MeTaioB. PU3NUECKUE U XUMUUECKUE
cBoiicTBa MeTauioB. OO01Me CIOCOOBI
noyrydeHus: MetauioB. [lonsrue

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

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OGpa3iibl METAJJIOB U CILIABOB.
N3yueHne pe3yabTaToB KOPPO3UU
METaJUIOB (BO3MOXKHO UCIIOJIb30BAHNE
BHJICOMATEPHUATIOB).

JlabopamopHnule onvimeol:
O3HakomiieHHE ¢ 00pa3laMy METaIOB U
CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH.

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

B U3MEHEHUU CBOWCTB AJIEMEHTOB-
METAJJIOB U UX COCTUHECHUN C yIETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIJIOB,
oO1ue pu3nvyecKkrue 1 XMMUIeCKue
CBOWCTBA METAJIJIOB.

Xapaktepru3oBaTh 001IHE CITOCOOBI
MOJIyYEHUsI METaJIOB.

OmnuceIBaTh CIIOCOOBI 3alTUTHI METAJIIIOB
OT KOPpPO3UH.

CrnenoBaTh mpaBuiIamM 6€30MacHOMN
paboThl B 1abOpaTopuu Ipu
WCITOJIb30BAHUH XUMUYECKON MTOCYIbI U
o0opya0BaHMS.

[Tpou3BOANTH BEIYUCIICHUS

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

YyacTBOBaTh B COBMECTHOM padboTe

B nape wiu rpynmne. Mcmonb30BaTh

MIPH BBITIOJTHEHUN YYCOHBIX 3aaHUuN
TEKCThl y4eOHHKa,




Buviuucnenus:

M0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIUil,
€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 [Ileprognyueckoi cucTeMe XUMHUYECKUX
anemeHToB /.M. MenpaeneeBa, ctpoeHne
MX aTOMOB, HAX0XJIEHUE B IIPUPO/IE.
du3nyecKue 1 XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpust U Kaiaus). OKCuIbl
Y TUJIPOKCHUIBI HATPUS U KaJIHSL.
[IpriMeHeHre 1IeTOYHBIX METAJLUIOB U UX
COCJIMHCHUH.

[IlenoyHo3eMeIbHBIC METAJLJIBI MAarHui 1
KaJIbLUN: nosoxeHue B llepuonnueckoit
CHCTEME XMMHYECKHUX AJIEMECHTOB

J.1. MeHnneneeBa, CTpOEHUE UX aTOMOB,
HaXOXJIeHHUE B mpupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBA MarHus U
KaJblus. Baxkneimme coefuHeHUS
KaJbIUs (OKCH, TUAPOKCHU/I, COJIN).
JKEcTKOoCTh BOJIBI U CITOCOOEI €6
YCTpPaHECHUS.

ATIOMUHUH: TI0JIOKEHUE B
[lepruoanueckon CUCTEME XUMUYECKUX

OOBSACHTH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUHU CBOMCTB AJICMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUHN B TpyIITIax

C y4ETOM 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
peakuii HOHBI METAJIJIOB: MarHus,
KaJbIIMs, aJIOMUHUS, IHHKA, skene3a (1)
u xenesa (111), meau (1I).

Jlokxa3bIBaTh aM(pOTEPHBIN XapaKTep
OKCH/JIOB U TUJIPOKCH/IOB JIIOMUHHUS U
[IMHKA.




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

J.1. MeHnneneeBa, CTpOEHUE aTOMa,
HaxO0XJICHUE B Npupoae. Puzndeckue u
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCUbL,
rupoKcuabl U couu xxenesa (1) u xenesa
(IIT), ux cocTaB, CBOWMCTBA U MOJyYECHHUE.
Xumuueckuii IKchepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBUS OKCH/IA
KaJIbIIAS ¥ HATPUS C BOJIOM (BO3ZMOYKHO
UCIIOJI30BAaHUE BUCOMATEPHATIOB).
OkpaivBaHue MJIaMeHU HOHAMU HATpPHUs,
KaJIUS ¥ KaJIbLUs (BO3MOKHO
HCII0JIb30BaHUE BHJIEOMATEPUAIIOB)
HccnenoBanme CBOMCTB KECTKOU BOJIBI.
[Iporiecc ropenus xenesa B KUCIOPOJIe
(BO3MOYHO HCIIOJIb30BAaHHUE
BUJIEOMATEPUAJTIOB).

JlabopamopHnvle onvimui:

[IpoBeneHne KaueCTBEHHBIX PEaKITUM

Ha WOHBI (MarHus, KaJbIus, aTFOMUHUS,

[ImanupoBaTh U OCYIIECTBISATH

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

CrnenoBaTh mpaBuiIamM 0€30MacHOMN
paboThI B aboparopuu

IIPU UCIIOJIb30BAaHUHM XUMUYECKOM
MOCYJIbI U1 000PY/IOBaHMUS.

[Tpon3BOaUTH BEIYUCICHHUS

M0 XUMHUYECKUM yPaBHEHUSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WJIH TPYIIIE.

BricTpanBaTh pa3BEpHYThIE TUCHMEHHbBIC
U YCTHBIE OTBETHI C OMOPOM

Ha uHMOpMAITUIO U3 Y4eOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
VICIIOJIb30BaTh U3YUYEHHBIN IOHATUMNHBIN
anmnapar Kypca XuMHH




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

UccnenoBanue amoTepHBIX CBONCTB
TUIPOKCUA ATIOMUHUS U TUJIPOKCUIA
I[MHKA.

llpaxmuueckue pabomol:

No 6. JKécTkocTh BOABI U METOIBI €€
YCTpaHEHHUS.

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

Boruucnenus:

110 YPABHEHUSIM XUMHUUYECKUX PEAKIIUil,
€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 Matepralibl B IOBCEHEBHOM
KU3HU 4eroBeka. be3onacHoe
UCIOJIb30BAHUE BEIIECTB U XUMHUUYECKUX
peakumii B ObITy. IlepBas momoius 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




KOHIIEHTpalus BemecTB. Poib xumun

B PEIICHUH 3KOJOTHYECKHUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.:

N3yuenne oOpa3iioB MaTepuanon
(cTexy0, CriaBbl METAIIJIOB, TOJIUMEPHBIE
MaTepHraIbl)

peakiuii B OBITY.

AHaIM3UPOBATH U KPUTUUECKU
OIICHUBATh WH(POPMAITHIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X0351CTBa,
TPAHCIIOPTa U Jp. HA COCTOSIHUE
OKPYKaroUIEeN Cpeibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb

MIPU XUMHUUYECKUX 0KOTax U OTPABJICHUSX.
[IpuHUMAaTh y4acTHe B 00CYXJIECHUH
po0JieM XUMHUYIECKON U IKOJIOTHIECKOU
HaIpPaBJICHHOCTH, BHICKa3bIBaTh
COOCTBEHHYIO MTO3UITUIO MO MpodieMe U
npeJiiaraTb BO3MOXHBIC ITyTH €€
pelieHus

Hrtoro no pazneny:

OBIIEE Y1 CJIO
YACOB I10

68




HOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Ne
o\ Ne ypoka HaumeHoBaHue pa3jiesia M TeM IMpumeyanue
[lepBoHauanbHble XUMHUUYECKHe MOHATHS (18 yacoB)
1 | Ypok Nel | [Ipeamer xumuu. Pojib XUMHH B 5KM3HH Y€JIOBEKA. XHUMHUS B CUCTEME HayK.
2 | Ypok Ne2 | Tena u BemectBa. Pu3HUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.
3 | Ypok Ne3 | [ToHsiTie 0 MeTO/1aX NO3HAHUSI B XUMHH.
4 | Vpox Ned Ilpakmuueckas paboma Nel "llpaBuna paboThl B jabOpaTopuu W NPUEMBI OOpalleHUs C
nabopaTopHbIM 000pyaoBaHUEM"
5 | Vpok Nes 'I'II/ICTble BEWIECTBA M CMECH. CriocoOsI pas/iclIeHu cmecent. [lpaxmuueckas paboma No2
Paznenenue cMeceii (Ha mprUMepe OYMCTKU TOBApEHHOU con)"
6 | Ypox Ne6 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHThl. [IpocThle W CIIOXKHBIE BellecTBA. ATOMHO-
MOJIEKYJISIDHOE YUCHHE.
7 | Ypok Ne7 | CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
8 | Ypok Ne® | Xumuueckas dhopmyna.
9 | Ypok Ne9 | BaJileHTHOCTh aTOMOB XUMHYECKHUX 2JIEMEHTOB.
10 [Vpok Nel0 3akoH TIOCTOSIHCTBa cocTaBa BemecTB. OTHocutenbHass aroMmHass wmacca. OTHocuTEeIbHas
MOJIEKYJISIpHAsE Macca.
11 |VYpok Nell| MaccoBasi 10J11 XMMHUYECKOTO AJIEMEHTA B COC/IMHEHUHU.
12 [Vpok Nel2 KommuectBo BemectBa. Mok, MoisipHass macca. B3anmoOCBsI3b KOIMYECTBA, MacChl U 4HUCIIA
CTPYKTYPHBIX €MHUII BEIIECTBA.
13 |Ypok Nel3| Pacuérsl o hopmysiaM XUMUYECKUX COETUHECHMUIA.
14 |Ypok Nel4| ®uznueckne 1 XUMHUECKHE SIBJICHUA. XUMHUUYECKAsl PEaKvs U €€ MPU3HAKHU.
15 |Ypok Nel5| 3akoH coxpaHEHHs] MACChl BELIECTB. XMMUYECKHUE YPABHEHHS.
16 |Ypoxk Nel6| Knaccudukaimsi XUMHYECKUX peakIil (COeAMHEHUS U PA3JIOKEHUS).
17 |Ypoxk Nel7| Knaccudukarms XUMHYECKUX peaKIuil (3aMerieHus: 1 oOMeHa).
18 |Ypox Nel8| O6006menune u cucremaru3aiys 3HaHui o TeMe «llepBoHavaabHbIe XUMUYECKHUE TIOHATHSD)




Baxneiiue npeacTaBuTeNn HeOpranudeckux Bemects (32 yaca)

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

20 | Vpox Ne2 Kucnopon — DJEMEHT H MPOCTOE BELIECTBO. Haxoxxnenue kucnopona B mpupoje, Gusudeckue u
XHMHYECKHE CBOMCTBA (pEaKIIMU TOPEHUS).

21 | Ypok Ne3 | Okcupnl. JlabopatopHblid onbIT "O3HaKOMIICHHE ¢ 00pa3liaMi OKCHJIOB M OITMCAHHUE UX CBOMCTB"

22 | Vpox Ned [Ipumenenue kuciaopoga. CrocoObl MOJYyYEHUs] KUCIOPOJa B Ja00paTOPUU U TPOMBIIIJIEHHOCTH.
KpyroBopot kuciopoaa B npupoze. O30H — aJutoTponHas MOAU(PUKALIMS KUCIOPOIa.

23 | Ypoxk Ne5 | Ilpakmuueckas paboma Ne3 "llonydyenne u coOMpanue KUCIOPOJia, M3YYCHHE ero CBOMCTB"

24 | Vpox Ne6 TemoBoit  3(p¢deKT XUMUYECKON  peakiuu, TEPMOXUMUYECKHE YypaBHEHHs, OK30- U
SHAOTEPMUYECKUE PEAKIUU.

25 | Vpox Ne7 TomnuBo: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOrO 3(ddeKkra, pazpylieHue
030HOBOTO CJIOSI.

26 | Vpox Nes Bomopon — SJEMEHT U MPOCTOE BELIECTBO. Haxoxpaenue Bogopoaa B mpupoje, Gu3ndecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MOJYUCHUSI.

27 | Ypok Ne9 | Ilpakmuueckas paboma Ne4 "llonyuenre u coOMpanue BoJopoaa, U3yuyeHue ero CBOMcTB"

28 |Ypoxk NelO| Kucnorsl.

29 |Ypok Nell| Conmu.

30 |Ypok Nel2| Mossipbliii 00bEM ra3oB.

31 |Ypok Nel3| PacyéThl M0 XMMHYECKUM YPAaBHEHUSM.

32 |Ypok Nel4| PacyéThl 10 XMMHYECKUM YPAaBHEHUSM.

33 |Ypok Nel5| ®uznueckue cBOMCTBA BOJbl. Boga kak pacTBOpUTEIb. XUMHUYECKUE CBOMCTBA BOBI.

34 |Ypok Nel6| OcHoBaHMS.

35 |Ypok Nel7| PactBopbl. Posib pacTBOpPOB B IPUPO/IE U B )KM3HU YETOBEKA.

36 |Ypok Nel8| KpyroBopoT BOJIbI B IpUPO/IE. 3arpsi3HEHUE NPUPOAHBIX BOJI. OXpaHa M OYMCTKA NPUPOJIHBIX BOJ.

37 |Ypoxk Nel9 HacellieHHble U HEHACHIIEHHbIE pacTBOpPHl. PacTBopuMOCTh BeliecTB B Bojie. MaccoBasi 10
BEIIIECTBA B PACTBOPE.

38 [Vpox Ne20 ]Ypaxmu:tecxaﬂ paboma "N95 "I[IpuroroByieHUE PACTBOPOB C OMNPEACIEHHONM MACCOBOM OJIEH
pacTBOPEHHOIO BEUIECTBA

39 |Ypoxk Ne21| Knaccudukaiiusi HEOpraHMYECKUX COSTUHEHUM.

40 [Vpox Ne22 Oxcunpl. Knaccudukamms okCUIOB: cojieoOpasyrommue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpPHBIC) H

HecosieoOpazyromme. HoMeHkIaTypa OKCHIIOB.




41

Ypok Ne23

DU3NIECKUE U XUMHUYECKHE CBOMCTBA OKCUJIOB. [losTydeHne OKCHI0B.

42

Ypoxk Ne24

OcnoBanusi. Knaccudukarus ocHoBaHUM: MIENOYN M HEPACTBOPUMBIE OCHOBaHUs. HoMmeHkaTypa
OCHOBAHUH.

43

Ypok Ne25

DU3NYECKUE U XMMHUYECKHE CBOMCTBA OCHOBaHUM. [lonydeHre 0oCHOBaHMH.

44

Ypok Ne26

Kucnotel. Knaccudukamnus kucimor. HoMeHkIaTypa KUCIoT.

45

Ypok Ne27

dusnyeckue U XHUMHUYECKUE cBoMcTBa KuUCIOT. Pan aktuBHoctn MerayuioB H.H. bekerosa.
ITonydeHue KUCIIOT.

46

Ypok Ne28

Conu. HomeHkinarypa coneil.

47

Ypok Ne29

DU3NYECKUE U XUMUYECKHE CBOMCTBA coJiel. [losrydenue coliei.

48

Ypok Ne30

['eneTuueckas CBA3b MCXKAY KiIaCCaMH HCOPIraHMYICCKHNX COGI[HHGHI/Iﬁ.

49

VYpok Ne31

Ilpaxmuueckas paboma Ne6 "Pelienne sKciepuMEHTaIbHBIX 33/1au Mo Teme «BaxkHelume kiaccel
HEOPraHWYECKUX COCTMHECHUI»"

50

Ypok Ne32

O600u1ieHne U cucTemMaTu3alus 3HaHUN 1o TeMe «BakHeillne nmpencraBUTeNM HEOPraHUYECKUX
BEILIECTBY

[Tepunoanyeckuii 3akoH u Ilepuoauueckas cucrema xuMmudeckux ayemenToB . 1. MenaeneeBa. CtpoeHue aToMOB. XUMUYECKas

cBs13b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakinu (18 yacoB)

HCpBBIe ITIOIIBITKHN KHaCCH(bHKaHHH XUMHYECKHUX »dJIEMEHTOB. lloHsTne o Irpynmax CXOIHbIX

>1 | Ypok Nel JIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMENbHBIE METAJIIbI, T'aJIOT€Hbl, HHEPTHBIE Ia3bl).

52 | Ypok Ne2 | DneMeHTbl, KOTOphie 00pa3yloT aM(OTEepHbIE OKCUJIBI U THAPOKCHIBI.
Ilepuonnueckuit 3akoH. llepuommueckass cucrema xumuyeckux snemeHtoB J[.M. Menpaeneesa.

53 | Vpok Ne3 Kopotkonepuoanass u JanuHHONEpUOAHas (POPMBI Hepno;mqvecmﬁ CUCTEMbl XMMHYECKHUX
sanemeHToB .M. MenneneeBa. llepuonsl n rpynnsl. OU3HYECKHII CMBICH HOPAIKOBOTO HOMEPA,
HOMEPOB MEPUOJAA U TPYNIBI JIEMEHTA.

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

55 | Vpok Nes DNEKTPOHBI. C}“pOGHI/Ie AJIEKTPOHHBIX 000J0YeK aTOMOB TEPBBIX 20 XUMUYECKUX DJIEMEHTOB
ITepnonnueckou cucremsl J[.M. Menneneena.

56 | Ypox Ne6 XapakTepuCTUKa XMMUYECKOTO AJIEMEHTA IO ero mnoJyioxkeHuro B Ilepuonnueckoit cucreme J[.H.
Menpaeneena.

57 | Vpok Ne7 3aKOHOMEPHOCTHU M3MEHEHUS pajiiyca aToOMOB XHMHMECKHX ONIEMEHTOB, META/LIMYECKHX U
HEMETAUIMYECKUX CBOMCTB M0 TPYIIAM U IEPUOIAM.

58 | Ypok Ne8 | 3nauenne Ilepumoamyeckoro 3akoHa u Ilepmogmyeckoil CUCTEMbl XMMHYECKHX AJIEMEHTOB IS




pa3BuTus HayKu U npakTuku. J[.M. MeneneeB — yu€HbIi U rpa)KJaHMH.
59 | Ypok No9 | Xumnueckas cBsizb. KoBasieHTHasi HENOJISIpHAS CBSI3b.
60 |Ypok Nel0| KoBasieHTHas 1ojsipHasi CBsI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX PJIEMEHTOB.
61 |Ypok Nell| MoHHas CBSI3b.
62 |Ypok Nel2| CteneHb OKUCIICHUS.
63 |Ypok Nel3| Pemenue ynpaxxnenuii no teme "CreneHb OKuciaeHus"
64 [Vpox Nel4 OKHUCIUTENBHO- BOCCTAHOBUTENIbHBIE peakuuu. lIpoliecchl OKUCIEHHMS W BOCCTAHOBIICHMUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
65 |Vpox Nel5 Pemienne ynpaxHeHuid no teme «CoOCTaBIE€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUU.
MeTo/1 3IeKTPOHHOIO DaIaHCa
66 |Vpox Nel6 Pemienne ynpaxsHenuii no teme «COCTaBIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
MeTo 2JIEKTpOHHOTO OaaHca
O600mienne u cucrematusauus 3HaHuil o teme «llepuoanueckuit 3akoH u Ilepuonnueckas
67 |Ypok Nel7| cuctema xumuueckux snemeHtoB [[. M. MenneneeBa. CtpoeHue aTtomMoB. XUMHYECKas CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
68 |Ypok Nel8| toroBoe 3aHATHE.
9 KJIACC
Ne
o\ Ne ypoka HaunmenoBanue pa3zjiesia u TeM IIpumeuanue
BeniectBo u xumunueckue peakuu (18 yacon)
I | Vpox Nel [Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux 3nemeHToB [[.M. Menneneena.
Crpoenue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIHs,
2 | Ypok Ne2 | kanbIusi U UX COSAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B [leproanueckoii cucreme
U CTPOCHUEM HX aTOMOB.
3 | Vpox Ne3 CTp?eHHe BEILIECTBA: BUJIbI XUMUYECKOM CBASH. TI/IIII:I KPUCTAJIINYECKUX pﬁiH.IéTOK, 3aBUCHUMOCTD
CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMUECKON PEIIETKY U BUIA XUMHYECKOM CBSI3U.
4 | Ypok Ne4 | Knaccudukaiivs 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB.
S | Ypok Ne5 | XuMHU€CKHE CBOWCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPTAHUYECKUX




COGHHHGHHﬁ, ICHCTHUYCCKAA CBA3b HCOPTAHNMYCCKHUX BCHICCTB.

Krnaccudukaruys XuMUIeCKUX peakIuil o pa3TudHbIM MMPU3HAKAM (TI0 YUCITY U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3(PdEeKTy, IO U3MEHEHHUIO CTEIICHEH OKUCIICHUS

6 | Ypok Ne6
XUMHYECKUX 3JIEMEHTOB, IO 00PATUMOCTH, 10 YYACTHIO KaTalnu3aropa). JK30- U SJHIOTECPMUUYECKHUE
pEeaKIuu, TEPMOXUMHUYECKHE YPABHEHUSI.

7 | Vpox Ne? [TonsiTue o ckopocTn XuMHU4Yeckon peakuuu. [Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHaTHE 0 TOMOT€HHBIX U IreTepOoreHHbIX peakuusx. [loHsTHe o kaTamuse.

8 | Vpox Neg [TonATHE O XUMHUUYECKOM paBHOBECHH. DaKTOPBI, BIUSIOINE HA CKOPOCTh XUMHUYECKON PEAKIINU U
MOJIO’KEHHE XUMUYECKOIO PABHOBECHS.
OKHCITUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJICKTPOHHBIN OallaHC OKUCITUTEIHHO-

9 | Ypok Ne9 | BoccranoBuTENbHOM peakunu. COCTaBlI€HHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIil ¢ NCIOJIb30BAaHUEM METO/1a SJIEKTPOHHOr0 OaaHca.
Teopus MEKTPOIUTHIECKON AUCCOLMALIAN. DIEKTPOJIUTHI U HEAJIEKTPOIUThI. KaTHOHBI, aHUOHBI.

10 |Ypok NelO| Mexann3m qucconyanuy BEUIECTB C Pa3IMYHBIMUA BUAAMU XUMHAYECKOU CBA3U. CTeneHb
qucconuaii. CuiabHbIE U cIa0ble AIEKTPOIUTHIL.

11 [Vpox Nell PeaKumfI. MOHHOr0 oOMeHa. Y clioBus HpOTeKaHHA peakIuii HOHHOTO 0OMEHa, TTOJTHBIC U
COKpalIEHHbBIE MOHHBIE YPaBHEHUS PEaKIUN.

12 |Ypoxk Nel2| CBoicTBa KUCJIOT B CBETE MPEACTABICHHUIN 00 3JIEKTPOJIUTHUECKON TUCCOIMAIIH.

13 |Ypok Nel3| CBoiicTBa OCHOBaHMI B CBETE MPEJCTABICHUN 00 SJICKTPOJUTHYSCKON TUCCOIHAITIH.

14 |Ypok Nel4| CBoiicTBa cojieii B CBETE IPEACTABICHUN 00 JICKTPOJMTHICCKON UCCOIUAIIHH.

15 |Ypok Nel5| KauecTBEHHbIE pEaKIIMU HA HOHBI.

16 |Ypok Nel6| [ToHsiTHE O THAPOJIM3E COJICH.

17 |Vpok Nel7 ]Ypaxmuqecmf'ﬂ paboma Nel «PereHre SKCIEPUMEHTAIIBHBIX 33J1a4 110 TeMe "DIIeKTPOoIuTUYeCKast
auccouuanus'

18 |Ypok Nel8| O6o0meHne u cucTeMaTu3alys 3HaH|#H 10 TeMe «BelecTBo M XUMHYECKHUE PEeaKITUM

Hewmerannbl u ux coequHenus (27 4acoB)

OO01as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHU

19 | Ypok Nel | okucnenusi. CtpoeHue u pu3anyeckue CBOMCTBA MPOCTHIX BEIIECTB — raJlOr€HOB. XUMUYECKUE
CBOICTBa Ha IpUMeEpE XJIopa (B3aUMOACHCTBUE C METAJJIAMHU, HEMETAJJIAMHU, IISJIOYAMH).

20 | Vpox Ne2 XnopoBoaopos. ConsiHasi KUCIIOTa, XMMUYECKHUE CBOWCTBA, MOTYyUYEHUE, IPUMEHEHHE.

Ilpaxmuueckas paboma No2 «IlonyueHue COMSIHON KUCIOTHI, U3y4eHHE €€ CBOMCTBY»




JlelicTBHE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHU3M 4YeJIOBEKA. BakHene XJII0puabl U UxX

21 | Ypok Ne3
HAXO0XKJIEHUE B IPUPOJE.
Oo6mas xapakrepucTuka memMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC

22 | Ypok Ned | crenenn okucnenus. CTpoeHue U pU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPO/a U CEPHI.
AJIOTpOIHBIE MOJAU(DUKAIIMY KUCIOPOJIa U cepbl. XUMHUUECKUE CBOMCTBA CEPHI.

23 | Ypok Ne5 | CepoBosiopos, cTpoeHue, (hu3ndeckue 1 XUMHUISCKHEe CBOMCTBA.

24 | Vpox Ne6 Oxcuibl cepbl KaK 1pe/ICTaBUTEIH KUCIOTHBIX OKCHIIOB. Cepnas kucioTa, u3nyeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK MPeCTAaBUTENS KJlacca KUCIOT U CieluPUIECKue).

25 | Vpok Ne7 XHUMUYECKHUE PEAKLIUH, JICHKAITUE B OCHOBE NPOMBILILICHHOTO crioco0a MoJy4eHus: CEpHON
kucioThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAsI Peaklys Ha CyJb(aT-HOH.
Haxoxenue cepbl 1 €€ COeIMHEHNI B PUPOJIe. XUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI

26 | Ypox Ne8 | coennHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH, 3arPS3HEHIE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPAICHUS.
OO01mas xapakTepucTika 31emMeHToB VA-rpynnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE

27 | Ypok Ne9 | crenenu okuciaeHus. A30T, pacpoCTpaHEeHHE B IPUpo/ie, (U3NYECKUE U XUMUYECKHE CBONCTBA.
KpyroBoport azora B npupo/ie.

28 [Vpok Nel0 AMMHaK, ero GpuU3nYecKue 1 XUMHIECKHe CBOMCTRA, NOJy4eHHE 1 PUMEHEHHE. IIpaxmuueckast
paboma Ne3 «IlonydyeHue aMMHaKka, H3y4€HHE €T0 CBOMCTBY

29 [Vpok Nel 1 Conu ammoHnust, ux GU3NUECKUE M XUMUYECKUE CBOWCTBA, MpuMeHeHrne. KauecTBeHHas peakius Ha
HMOHBI AMMOHHUSL.
A30THas KUCIOTAa, €€ NodydYeHue, (PU3NIecKue 1 XMMHUYECKHE CBOMCTBA (00II1e KakK

30 |VYpok Nel2| mpeacraButens kiacca KUCIOT U crienuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX YI0OPEHUH.

31 [Vpox Nel3 XUMHUECKOE 3arpsi3HEeHUE 0pr>1<a}01.1.161"4 Cpellbl COETMHEHUAMHU a30Ta (KUCIOTHBIE JTOK/IH,
3arpsi3HEHHE BO3/1yXa, MOYBbI U BOJJOEMOB).

32 |Ypok Nel4| dochop, amnorponHsie Moaudukanmu Gocdopa, huznueckue 1 XMMUYECKUE CBOWCTBA.

33 [Vpox Nels Oxcun dhocdopa (V) u docdhopHas kucnora, Gpu3ndecKue u XUMUECKHE CBOWCTBA, MOJIyYEHUE.
Hcnonp3oBanue (hochaToB B KaUeCTBE MUHEPATBHBIX YI00PECHHIA.

34 [Vpox Nel6 OO01as xapaktepucTika 3nemMeHToB [V A-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
CTENEHU OKUCJIECHUs. YTIepo, AJUIOTPONHbIE MOAU(PHUKALIMH, PACIPOCTPAHEHUE B IPUPOJE.

35 |Ypok Nel7| ®dusndeckne 1 XUMHUECKHE CBOMCTBA yriaepoaa. Ancopoius. Kpyropopor yriaepoaa B mpupo/e.




Oxcuapl yriiepoja, ux Gu3ndecKue U XMMHIECKHUE CBOMCTBA, JCHCTBHE HA )KUBBIE OPTaHU3MBlI,

36 |Ypox Nel8| nonmydenue u npumMeHeHne. IKOJOTUYECKHUE MPOOIEMBI, CBsI3aHHbIE ¢ OKcuaoM yrieposa (IV),
TUI0Te3a IrI100aIbHOT0 MOTEIUICHHS KIIMMAaTa, MApHUKOBBINA d(D(EKT.
YronpHas KUCIIoTa U €€ CoNH, X GU3NIEeCKUEe M XUMUYECKHE CBOMCTBA, MMOTYyYEHUE U

37 |Ypoxk Nel9| npumenenne. KauectBeHHas peakuus Ha kKapOoHaT- HOHBL. Vcronb3oBaHne KapOOHATOB B OBITY,
MEJIMIIMHE, MPOMBIIIUICHHOCTH U CEJIbCKOM XO3SIMCTBE.

38 |Ypok Ne20| Ilpaxmuueckas paboma Ne4 «IlonydeHune yriieKHCIOro ra3a, M3y4eHHE €ro CBOMCTBY
[lepBoHauanbHbBIE MOHITHS 00 OPraHMYECKUX BEIIECTBaX Kak O COCUHEHUSX yriepoaa (MeTaH,

39 [Vpox Ne21 STa, OTHIIEH, AUETIICH, ITaHOJ, INIMLEPHH, YKCYCHas kuciota). [IpupoiHbIe HCTOYHUKH
yTIIE€BOA0POI0B (yToJib, IPUPOJIHBIN a3, HePTh), MPOILYKTHI UX MepepaboTku (OEH3UH), UX POJIb B
OBITY M POMBIIIJICHHOCTH.

40 [Vpox Ne22 [ToHsiTHE O OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: )KHUPaxX, OIKaxX, YIIeBOAaX — U UX POJIH B JKU3HU
yesnoBeka. MaTtepralibHOE€ €IMHCTBO OPraHUYE€CKUX M HEOPTraHUYECKUX COCTMHEHUMN.

41 [Vpox Ne23 KpeMmuuii, ero pusnveckne 1 XMMHUYECKUE CBOMCTBA, MOJydYeHHE U npuMeHeHue. CoequHenus
KpPEMHUS B IPUPOJIE.

42 [Vpok Ne24 O6mue npeacrasienus o0 okcuae kpemuus (IV) u kpemuueBoit kucinore. CUIIMKATHI, UX
UCIOJIb30BaHUE B OBITY, MEIMIIMHE, POMBIIIICHHOCTH.

43 [Vpok Ne25 Baxneiimume cTpouTeabHbIe MaTepUaibl: KEpAMHUKa, CTEKIIO, IEMEHT, OCTOH, )KGHG306?TOH.
[TpoGaembl 6€3011aCHOTO MCIIOJIH30BAHUS CTPOUTEITBHBIX MAaTEPUAJIOB B MIOBCEIHEBHON KU3HH.

44 [Vpok Ne26 Ipaxmuuecxas paboma No5 <:PCIH€HI/I€ AKCIIEpUMEHTAJIBHBIX 3aj1a4 110 TeMme "'BakHerme
HEMETAJIbI U X COCTUHEHUS'"»

45 |Ypok Ne27| O6001menne u cucteMaTr3aliys 3HaHu| o Teme « HemeTtanibl U uX COeTMHEHUS

Metamnsl u ux coenuHeHns (18 yacoB)

OO011as XxapakTepUCTHUKa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX MOJIOKEHHUS B

46 | Ypok Nel | [Tepuoguueckoii cucreme xumuueckux 3ieMeHToB .M. MeHnzeneeBa u CTpoOeHUsI aTOMOB.
Crpoenue MetaiuioB. MeTanmnyeckas CBA3b U METANIMYECKAS] KPUCTAJIIMYECKAS] PEIIETKA.

47 | Vpox Ne2 Pu3NYeCcKrue U XUMUUECKUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUUECKUHN DS HAITPSKEHUM
MeTauioB. O6mme crmocoObl MOIYYCHHS] METAIIJIOB.

48 | Ypok Ne3 | [lorsiTve 0 KOPPO3MHU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIMTHI X OT KOPPO3HUH.

49 | Ypok Ne4 | CrinaBsl (CTalib, UyT'YH, TIOPATIOMUHUM, OpOH3a) U UX TPUMEHEHHE B OBITY U MMPOMBIIILICHHOCTH.

50 | Ypoxk No5 | [llenounslie MeTa/libl: nojoxeHue B [leprnoandeckoil cucreme XuMuieckux ssementos .M.




MCHI[GJICGB&, CTPOCHHUC UX ATOMOB, HAXO0KJICHUC B IIPHUPOAC.

51 | Ypok Ne6 | dusnueckue U XMMHUUYECKUE CBOMCTBA IIEJOYHBIX METAJIOB (HA MPUMEPE HATPHUSI U KaJlus).

52 | Ypok No7 | Okcuabl U THAPOKCUIBI HATpHs U Kanus. [I[puMeHeHre MEeI0UYHbIX METAJJIOB M UX COCIMHCHUM.

53 | Vpok Neg [IlenouyHo3eMeNnbHBIE METAIBI MATHUWA U KAJIBIIUKI: 10JI0KeHUE B [lepuoanueckoit cucreme
xuMHYeCKuX 3emMeHToB .M. MeHnneneeBa, CTpOEHHE UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.

54 | Ypok No9 | ®usnyeckrue 1 XUMUYECKUE CBOMCTBA MAarHusl U KaJlbIUsl.

55 |Vpok Nel0| Baxkneiimme coeiMHEHUS KaIbIUs (OKCHJI, TUAPOKCHI, COJIN).

56 |Ypok Nell| )KE€cTkocTh BOJIBI M CIOCOOBI €€ YCTPAaHEHHUS.

57 |Vpok Nel2| Ilpaxmuueckas paboma N6 « KECTKOCTb BOJBI M1 METOJIBI €€ YCTPaHSHHUS

58 [Vpox Nel3 AnmroMuHui: nonoxxenue B [lepuognueckont cucreMe xumuueckux 3neMeHToB [[.1. Menneneena,
CTPOCHHE aTOMa, HaXO0XJCHHE B Mpupojie. PU3NUeCKre 1 XUMUUECKHE CBOMCTBA ATFIOMHHUS.

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

60 [Vpox Nel5 Kenezo: nonoxenue B [lepuognyeckoit cucteMe XUMUYECKUX JIEMEHTOB IU[I/I Memnpeneesa,
CTPOEHHE aTOMAa, HAXO0XJCHHUE B pupojie. PU3nuecKue 1 XMMUUECKHUE CBOMCTBA JKeJle3a.

61 |Ypoxk Nel6| Oxcunpl, ruapokcubl U conu xenesa (1) u sxenesa (I11), ux coctas, CBOMCTBA M MOJTyUCHHUE.

62 [Vpok Nel7 Ilpaxmuueckas paboma ]\f_0"7 «PellleHne FKCIIepUMEHTANIBHBIX 3aj1a4 110 TeMe "BakHerme
METaJUIbl U UX COCTMHEHUS'"»

63 |Ypok Nel8 OO6001IeHHE U CHCTEMAaTH3aIMs 3HaHUH 110 TeMe «MeTaljibl U UX COSTUHEHUS

XHUMHUSI M OKpYyKaroIias cpenaa (5 4acoB)

64 | Ypox Nel BemectBa u MaTepuabl B MOBCEHEBHOM KU3HU YeJIOBEKA. be3onmacHoe UCIIOIb30BaHNUE BEIIIECTB
1 XMMHUYECKUX peakiuid B ObITy. [lepBasi moMoIb Npyu XUMHUUYECKUX 0’KOTaX M OTPABIICHUSIX.

65 | Vpox Ne2 XUMHUUYECKOE 3arpsi3HEHUE OKPY KaroIle cpeibl (peaeabHas JomyCcTUMas KOHIEHTpaIus
BEIIIECTB).

66 | Ypok Ne3 | Posib XuMUH B PEIICHUH YKOJOTHUYECKUAX TTPOOIIEM.

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

68 | Ypok Ne5 | IToroBoe 3aHsre.
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