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denepanpHas padodas mporpaMma 1Mo y4eOHoOMy mnpeameTy «Xumus» (06a3oBbIi
ypoBeHb) (mpeamerHas ob0nacTh «EcTecTBEeHHO-HAydHbIE MPEIMETHI») BKIHOYACT
MOSICHUTENBHYIO 3aIUCKY, COIepKaHNEe 00YUCHUS, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHUS
MPOrpaMMBbI 110 XUMHH, TEMATUYECKOE TIJIAaHUPOBAHHUE.

[TosicHuTenpbHasg 3amucKa OTpa)KaeT OOIIME IeIM M 3ajladyd U3Y4YCHHsS] XHMUH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TPEANOChUIOK K €€ W3YYCHHUI0 OOYJaroIIMMHUCH,
MECTO B CTPYKType Yy4eOHOro IMmjiaHa, a TakKe MOJIXOJbl K OTOOpYy colepkKaHus,
K OINpEJICTICHUIO TIAaHUPYEMBIX PE3YIHTATOB.

Conepxanue OOydYeHHs] PACKPBIBAET COJEpXKATEJIbHBbIC JIMHUU, KOTOPHIC
npeasiaraloTes sl 00513aTeTbHOTO M3YYEHUSI B KaXKJIOM KJIacCe€ Ha YPOBHE OCHOBHOIO
o011iero oOpazoBaHusI.

[Inanupyembie pe3ynbTaTbl OCBOEHHUS MPOTPaAaMMbl 10 XHWMHUHM BKIIOYAIOT
JUYHOCTHBIE, METaNpPEAMETHBIC PE3yJbTaThl 3a BECh IMEpUOA OOY4YEHHUS Ha YpPOBHE
OCHOBHOT'O 00IIero oOpa3oBaHUsl, a TaKXKe MPEAMETHbIE JOCTHKEHHUS O0YydYaroIerocs
3a KaXXJIbIi TOJ1 OOy4eHHUS.

INOACHHUTEJIBHAA 3AIIMCKA

[IporpammMa mo XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS COCTABJICHA
HAa OCHOBe TpeOOBaHUUA K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl OCHOBHOTO 0O01iero oOpaszoBanus, mpeacTtaBieHHbix B PI'OC OO0,
a TaKke Ha OCHOBE (QefepalbHON pabodeil MporpaMMbl BOCIIHUTAHUS U C Y4ETOM
KOHLICTIIIUMA TIperofaBaHus y4eOHOro mpenMera «XuMHUs» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickon denepanuu.

[Iporpamma o xumuu pazpaboTaHa C LETBI0 OKa3aHUS METOIWYECKONW MOMOIIN
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl O Y4eOHOMY MPEIMETY.

[Tporpamma Mo XxumMuu Aa€T MPEICTABICHUE O TEJIAX, OOIIEeH cTpaTeruu o0y4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YAIOMIMXCS  CpPEJACTBaMU  y4eOHOro  MpeaMmeTa,
yCTaHABJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COAep)KaHue,  IMpeaycMaTpuBacT
pacrpeiesieHre ero Mo KjiaccaM U CTPYKTYypHUPOBaHUE MO pa3jiesiaM U TeMaM MPOTrpaMMbl
[0 XWMHH, OIPEIETsAeT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COJIEp)KAHUS, PEKOMEHIIYEMYIO TMOCIEIOBATEIbHOCTh HM3YYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKHM Yy4eOHOro Ipoilecca,
BO3PACTHBIX OCOOCHHOCTEW OOYyYalomUXCs, OMpeaelisieT BO3MOXKHOCTH  TpenMeTa
JUIS peayiu3aliud TpeOOBAaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMU
nporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TakXke TpeOoBaHUMN
K pe3ysibTaraM OOy4YeHHs XMMUU Ha YPOBHE IeJied M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TT03HABATEILHOM JEATEIbHOCTH 00YUYaroIIErocsi o OCBOCHUIO y4eOHOTO
COJICpKaHMUSI.



3HaHWE XUMMHM CIYKUT OCHOBOM Uil (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromierocs, ero MpeICTaBiICHU O MaTepUalbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
urparoT (GopMUpyeMble XHUMHEH MpEeNCTaBICHUS O B3aUMOINPEBPAILCHUAX SHEPTUU
U 00 DHBOJIIOLMM BEIIECTB B MPUPOAE, O MYTAX pEIIECHUs TI00ANbHBIX MpoOeM
YCTOMYMBOI'O DPa3BUTUS YEJIOBEYECTBA — CHIPBEBOM, HDHEPreTUUYECKOW, NUIIEBOU
¥ DKOJIOTUYECKOM O€30MacHOCTH, MPOOIEeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peajn3aluy BO3MOKHOCTEW JUIsl camMOpa3BUTUS U (OPMUPOBAHMS
KYJIBTYpbI JINYHOCTH, €€ 001Iel U (PYHKIIMOHATIbHOM TPaMOTHOCTH;

BHOCUT BKJaa B (OPMHUPOBAHUE MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOy4aroluxcsi,  HaBBIKOB  HUX  CAMOCTOATEIbHOW  Y4eOHOM  N1€ATEIbHOCTH,
OKCIEPUMEHTANIHBIX W HUCCIENOBATEIbCKUX  YMEHUM,  HEOOXOJMMBIX  Kak
B MIOBCETHEBHOM JKU3HHU, TaK U B NPOPECCUOHATIBHON AESITEIbHOCTH;

3HAaKOMUT €O CHEHU(PUKON HAYYHOTO MBIIIIEHHS, 3aKJIaJbIBAET OCHOBBI 11EJIOCTHOTO
B3IJIla HA E€IMHCTBO IPHUPOABI M YEJIOBEKA, SBISAETCA OTBETCTBEHHBIM 3TAIlOM
B ()OPMUPOBAHNUN €CTECTBEHHOHAYUYHOM IrPaMOTHOCTH 00YYarOLIUXCs;

Croco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM
3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00yJaronmxcsl.

JlanHble HampaBieHUss B OOyYEHHHM XHMHUU OOECIEUMBAIOTCS CHELU(PHUKOMN
CoJIepKaHusl yueOHOTro MpeaAMETa, KOTOPBIN ABIISETCS MEAArornyecky aaanTHPOBaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONIPEIECIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00Iero o00pa3oBaHUS OpPUEHTHPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCS CHCTEMbl IMEPBOHAYAIbHBIX MOHSATHUH XUMHH, OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX MOHSATUN OPraHMYECKOU
XUMUH.

CtpykTypa coJepKaHusi MpOTpaMMbl IO XUMHUU C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOTO NoJ1xo0/1a Kk €€ nzyuenuto. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI TOHATUI
O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHI O XUMUYECKOH pPEAKLUU.
O06e 3TH cHuCTeMbl CTPYKTYpPHO OPTraHU30BaHbl IO MPUHIUITY [OCJIEI0BATEILHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnomnueckoro 3axkona JI.M. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHMS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

peICTaBICHU 00 3JIEKTPOTUTHUECKON TUCCOIMAIIUNY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHNS PpaCCMaTPUBAIOTCSI HA OCHOBE SMIIUPUYECKHU NIOJIYYECHHBIX U
OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEI0BATEILHO OT OAHOTO YPOBHS K JIPYTOMY,
BBIMIOJHAS (PYHKIMM OOBSACHEHHWS U TMPOTHO3UPOBAHMUS CBOMCTB, CTPOCHUSA U
BO3MOYXHOCTEW NMPAKTHYECKOT0 IPUMEHEHHUS U MTOJIyYEHUS N3Y4acMbIX BELIECTB.



OcBoeHue nporpaMMsbl Mo XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
0 XMMHYECKOW COCTAaBJIAIOIIEM HAay4HOM KAapTHHBI MHUpPAa B JIOTMKE €€ CUCTEMHOMU
PUPO/IbI, IEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM [T03HAHUS B HAYKeE.
N3yuenne XxuMuu MPOUCXOJUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3yUYECHHbBIX YU4eOHBIX
npeameToB: « OKpyxaromuii Mup», «buonorus. 5—7 knacce» U «PU3nKa. 7 KIacc.

[Ipyn u3yd4eHUHM XUMHHM TPOUCXOIUT (POPMHUPOBAHWE 3HAHMM OCHOB XHWMHYECKOMN
HayKd KakK 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKOW JIesITeIbHOCTH
YeJioBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI. 3amada y4eOHOTO
nmpeaMeTa COCTOUT B (DOPMHUPOBAHMHU CHUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEHUIIINX
(aKkTOB, TOHSTHI, 3aKOHOB M TEOPETUYECKHUX TIOJOKEHUM, TOCTYIMHBIX OOOOIICHUIA
MHPOBO33PEHYECKOr0 XapaKTepa, si3blka HayKu, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUH BEIIECTB U XUMHYECKUX peakiui, B GOpMUPOBAHUU
Y Pa3BUTHU TO3HABATEIILHBIX YMEHUW U WX NMPUMEHEHUH B Y4eOHO-TIO3HABATEIHLHOMN
U y4eOHO-UCCJIEAOBATEIbLCKOM JEATEeIbHOCTH, OCBOEHHWU TpaBWJl 0€30MacHOIo
oOparreHus ¢ BEIeCTBaMHU B TOBCETHEBHOM KU3HHU.

[Ipy u3yyeHUM XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHS Ba)KHOE
3Ha4YEHUE MPUOOpEN TaKue e, KaK:

dbopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOI
K €aMOo00pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO PEIICHUIA,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSAIOIIMMCS YCIOBUSAM KU3HU;

HaIpaBJICHHOCTh OOYy4YEHHsS Ha CHUCTEMAaTHYECKOE MPUOOIIECHHE O0YydYaroIIuxcs
K CaMOCTOSTEJIbHOW TO3HABATEIbHON NESITEIHHOCTH, HAyYHBIM METOJaM IO3HaHUS,
(bOpPMUPYIOIITUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

oOecrieueHre yciIoBUi, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIUMUCS OTBITA
Pa3HOOOpa3HOW JeATEIHPHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIIOYEBHIX HAaBBIKOB
(KJTIOUEBBIX KOMIETEHIIUM ), UMEIOLIUX YHUBEPCATbHOE 3HAaUCHUE ISl pa3IUYHbIX BUIOB
NeATEIIbHOCTH;

dbopmupoBanue oOmel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSCHSTH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIET0 MUPA, UCTIONb3YSI
3HAHUS W ONBIT, MOJIYYCHHBIC MPU HM3YUYCHUM XUMUU, MPUMEHSITh UX TPU PEIICHUH
mpo0seM B TOBCEAHEBHOM JKU3HU U TPYAOBOMU JEATEILHOCTH;

dbopmMupoBaHUEe y OOYYAIOIMIMXCS TYMaHUCTHUUYECKUX OTHOIICHUW, MOHHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN I BBIPAOOTKH HKOJOTHYECKU II€IeCO00pa3HOTro
MOBEJICHUS B OBITY U TPYJOBOM JESATEIBLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KaroIIEH TPUPOTHOUN CPEIbI;

pa3BUTHE MOTHBAIMM K OOyYECHHIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEUEI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BRIOOPY MPOdUIIS M HANTPABICHHOCTH JATbHEHIIIETO O0yUeHUS.

OO61iee YuCIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3yYeHHUs] XUMUHU, — 136 yacos:
B 8 Ki1acce — 68 yacoB (2 Jaca B HeJllelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIIO).



JIJist KaKJI0TO Kjlacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITh MCIIOJIF30BAHO YYACTHUKAMHU 00pa30BaTEIBHOIO Mpoliecca B LENAX (POPMUPOBAHUS
BApUATUBHOM COCTABJISIONICH COZep KaHusl KOHKPETHOU paboueil mporpammsl. [Ipu 3Tom
oOsi3aTenbHas (MHBapUAHTHAs) YacThb COJAEPXKAHUSA IMPEIMETa, YCTaHOBJIEHHAas
npuMepHoi paboueil mporpaMMoi, U BpeMsi, OTBOAMMOE Ha €€ N3y4eHHE, JOJKHBI ObITh
COXPaHEHBI MMOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIE XUMUYECKHE MOHATHUSA

[IpeameT xumun. Posib XuMuHU B )KU3HU YEI0BEKA. XUMHS B CUCTEME HayK. Tena u
BeecTa. OU3nyeckre CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BemecTB. [lonsaTue
0 MeToAax TMO3HaHus B XuMuU. UYucTele BemecTBa u cMmecu. CrocoObl pasieicHUs
CcMeceH.

ATOMBI U MOJIEKYJIBI. XUMHAYECKHUE 31EMEHTHI. CUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTei€ U CI0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckas ¢Gopmyrna. BaleHTHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAas aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHasg macca. MaccoBasi 10151 XUMHUYECKOT0 AJIEMEHTA B COCIMHEHNH.

KonunuectBo BeniectBa. Mosis. Mossipaas macca. B3auMocBsi3b KOJIMUECTBA, MACCHI
W 4Yuclia CTPYKTYPHBIX €AWHUIL BemiecTBa. Pacu€Thl mo dopmysiaM XHUMUYECKHUX
COEIMHECHUMU.

DU3NYECKUE U XUMUUYECKHE SIBICHUS. XUMUYECKasl PEAKUUs U €€ MpU3HaKu. 3aKOH
COXpaHEHMSI MAacChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Knaccudukaius XMMHUYECKUX
peakiuii (COeAMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TIOCYAOW, MpaBWjIaMHd pabOThl B J1abopaTopuu H
npuéMaMu OOpaleHus: ¢ JabopaTOpHBIM O0OpYyTOBAaHHEM, H3yUY€HHWE M OINHCAHWE
(bU3UYECKUX CBOMCTB 00pa3I[0OB HEOPTaHHMYECKUX BEIIECTB, HAOIIOACHUE (DU3NUSCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPaHUE caxapa B CTYIIKE, KHTICHUE U KOHACHCAITUS
BOABbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIMBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KUCJIOTOM) SIBJICHUM, HAOMIOJCHUE W OMHCAaHUE MPU3HAKOB
NPOTEKaHUS XUMUYECKHX peakluil (pas3noxeHue caxapa, B3auUMOJICWCTBHE CEPHOMU
KHUCIIOTBI C XJIopujoM Oapus, paszioxkenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMOJIECTBHE Xkene3a ¢ pacTBopoM cosin menu (I1), uzydyenue cnocoOoB pasneneHus
cMeceid (C TIOMOIIBIO MarHuTa, (QUIbTpOBaHWE, BBIMAPUBAHUE, JUCTHILUISALINA,
xpomartorpadusi), TPOBEICHUE OYUCTKUA MOBAPEHHOW COJU, HAOIIOJICHUE U OMUCAHUE
pPE3yNbTaTOB TPOBEJCHHS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl,
CO3JIaHUE MOJIeTIeH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

Ba:kHeiine npeacTaBuTe M HEOPraHUYECKNX BellECTB

Bo3nyx — cmech razos. Cocta Bo3ayxa. Kuciopo — 3neMeHT v MpocTOe BEMIECTBO.
Haxoxnenue kucinopona B npupoje, GU3NYECKMe U XUMHUYECKHE CBOMCTBA (peaKiuu
ropeausi). Oxcunpbl. Ilpumenenue xkuciopoaa. CHocoObl MOTYyYEHUS KHUCIOPOJa
B JlabopaTopu W MOpoMbllIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H —
aJUTOTpoIHAsg MOAUUKAIINSA KUCTOpOa.



TeroBoit 3 PexT XMMUYECKON peakiuu, TEPMOXUMHUYECKUE YPABHEHHS, 3K30-
U DHIAOTEPMUYECKHE pEaKUMH. TOIIMBO: Yrojilb M METaH. 3arpsA3HECHHE BO31yXa,
yCHJIEHHE MapHUKOBOIO 3 (PeKTa, pazpylieHue 030HOBOIO CIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxokaeHue BoIopoJa B IPUPOAE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrIOocOoObI nosydeHus. Kucinorsl u
COJIH.

MosipHbIil 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnuecknue cBOMCTBA BoAbl. Bona kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBILCHHBIC pacTBOPbI. PacTBOpUMOCTE BeiecTB B BoJe. MaccoBas 1015 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOKCTBA BOJbl. OcHOBaHUs. Ponp pacTBOpoB B mpupoie u
B J)KM3HM 4esoBeka. KpyroBopoT Boibl B pupoie. 3arps3HeHUe NPUPOAHBIX BoI. OxpaHa
Y OYMCTKA MMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmyeckux coeauHeHuir. Oxcuapl.  Kiaccuduxanus
OKCHU/IOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) u
HecosieoOpasyromue. Homenknatypa okcuoB. @U3nyeckue U XMMHUYECKHE CBOMCTBA
okcuzioB. [loyuenue okcuios.

OcHoBanus. Knaccugukanus ocHOBaHUM: IIEIOYU M HEPACTBOPUMbIE OCHOBAHUSI.
Homenknarypa ocHoBanui. ®Pusnueckue M XHMHYECKHE CBOMCTBA OCHOBAHUMU.
[TonyyeHne OCHOBaHHM.

Kucnorel. Knaccudukanusa kucnor. Homenkmarypa xkucior. dusnueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHoctu metamuioB H.H. bekerosa. [lomyuenue
KHCIJIOT.

Comu. Homenkiarypa cosieil. ®PuU3NYECKHME W XUMHUYECKHE CBOMCTBA COJIEH.
[Tonydenue conen.

I'eneTnyeckas CBA3b MEXKIY KIaCCaMHA HEOPTAaHUYECKUX COCAUHEHNMN.

Xumuueckuii 3kcnepumenm:

KaueCTBEHHOE OMNpPEACICHUE COACPKAHUS KHCIOpPOJa B BO3JyXE, MOJYy4YCHUE,
cobupaHue, paclio3HaBaHME W M3YYCHUE CBOICTB KUCIOPOJa, HaOJIOJCHUE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM M YCJIOBHUS BOBHUKHOBEHUS U MPEKpaIlCHUs
roperus (mokapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINHMCAHUE UX CBOMCTB,
noJlydyeHue, coOMpaHue, pacro3HaBaHUE U HU3YyUYEHHE CBOWMCTB BojopoAa (TopeHue),
B3auMoJielicTBue Bojgopoaa ¢ okcugoM wmeau  (II)  (Bo3MOXKHO —HCIIOJIB30BaHUE
BUJIeOMaTEepUasIoB), Ha00IeHHEe 00pa3IOB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEH PacTBOPEHMsI BEIIECTB C PA3IMYHON PaCTBOPUMOCTBHIO, TPUTOTOBJICHHE
paCTBOPOB C OMPEAECTEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJbl C MeTaulaMu (HaTpueM ¢ KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIIEJOBaHUE OOpa3llOB HEOPTraHWYECKUX BEIISCTB Pa3IMYHbBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH,
nuzydeHue B3aumojerctBus okcuaa menu (I) ¢ pacTtBopom cepHOW KHCIIOTBI, KHCIOT
C METaJulaMH, pEeaklUd HEUTpaau3alvy, MOJYUYCHUE HEPACTBOPUMBIX OCHOBAHUI,



BBITECHEHHE OJIHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH, PEIICHUE IKCITEPUMEHTAIBHBIX
3a7a4 1o Teme « BaxkHeure Ki1acchl HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanueckunit 3akoH u Ilepuoamuyeckass cucreMa XUMHYECKHX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTroMoB. XHMHYeCKasi CBA3b. OKHUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMNBITKH KJIACCU(DUKAIMU XUMUYECKUX 3eMeHTOB. [loHsTHE 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILEIOYHBIE U 1EJI0YHO3EMENbHbBIE METAILIBI, FAJIOTE€HbI, UHEPTHBIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuognueckuii 3akoH. Ilepmoamueckas cucTeMa  XUMHUYECKMX  BJIEMEHTOB
J.1. Menneneea. KopoTkoneproanas u giuHHONepuoanas Gopmer [lepuonnueckoi
cuctembl xuMuudeckux emeHToB [[.1. Menneneesa. [lepuons! u rpymnmnsl. @u3ndeckuit
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oromsl. OnektpoHbl. CTtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3ieMeHTOB [lepuoanueckoit
cucrembl JI.1I. MenaeneeBa. XapakTepUCTHKA XHMHUYECKOTO JJIEMEHTA II0 €ro
nonoxxeuuto B [lepuonnueckon cucreme .M. Menneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METATHYECKUX U HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIaM U TIEpUoIaMm.

3nauenue [lepunoanyeckoro 3akoHa u Ilepuoauueckoi CUCTEMbl XMMUYECKUX
AJIEMEHTOB JJI pa3BUTUA HAYKU U npakTuku. /.M. MenneneeB — yuy€HbI U rpakIaHUH.

Xumuueckasi cBa3b. KoBasieHTHass (moJjisipHass M HENOJsIpHasi)  CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenb okucneHusa. OKHUCIUTEIBHOBOCCTAHOBUTENbHbIE peakiuu. I[Ipoueccs
OKHCJICHHS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckui skcnepumenm:

U3ydeHHue oO0pas3lloB BEHIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCUAA LHMHKA C pPacTBOpaMHU KHCJIOT M IIEJIOYEH, MPOBEACHHUE ONBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakiivil (ropeHue,
pPEeaKIMK Pa3NIOKEHUS, COCTUHEHNUS).

Mesicnpeomemmuvie cés3u

Peannzanuss MexXnpeaMETHBIX CBA3€H MPU U3YYEHHM XUMHU B 8§ Kjacce
OCYIIECTBIISICTCSI YePEe3 UCIIOIh30BAHNE KaK OOIIMX €CTEeCTBEHHOHAYYHBIX MOHSATUH, TaK
W TIOHATUH, SBISIOIIMXCS CUCTEMHBIMH JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO ITMKJIA.

OO01mue ecTecTBEHHOHAYYHBIC MTOHATHS: HAyYHBIH (DAKT, THIOTE3a, TCOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiacCu(pUKalus, TIEePUOJUYHOCTb, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusuKa: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, WU30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUM 3apsijl, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSHHE BEIECTBA, ra3, (PU3NYCCKUE BEITUYHMHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TUTaHETHI, 3BE3/161, COHIIE.

buonorus: hborocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TOPOIBI, TTOJIE3HBIC
MCKOIIaeMbI€, TOIIJTUBO, BOJHBIC PECYPCHI.

9 KIIACC

BeuiecTBo 1 XMMHYECKas peaKkuus

Ilepnonnueckuii 3akoH. Ilepuonmyeckas cucreMa  XMMHMYECKMX — DJIEMEHTOB
J.A. Menneneea. CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX NMEPUOJOB, KNS, KalbLUsA U UX COCIUHECHUU
B COOTBETCTBUU C ITOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucreMe U CTPOCHUEM MX
aTOMOB.

Crpoenue BeniecTBa: BUIbl XUMUUECKON CBSI3U. THIIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEHIECTBA OT THNA KPHUCTAUIMYECKOM PEMETKM W BHIA
XUMHYECKOU CBA3H.

Knaccudukanms #M HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBONCTBA BEILIECTB, OTHOCAIINUXCSA K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUM,
IEHETUYECKas CBs3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanuss  XMMUYECKMX  peakUMii MO  pa3IMYHbIM  IpHU3HAKaM
(MO 4KCIly M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEILIECTB, MO TEMJIOBOMY 3(PQEKTY,
[0 W3MEHEHUIO CTENEHEW OKHUCIIEHUS XHMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH,
M0 YYacTHIO KaTanu3aTopa). DK30- M 3HJIOTEPMHUYECKHE PEAKUUHU, TEPMOXUMUUYECKUE
YPaBHEHUS.

[Tonsitue o ckopocth xumuueckou peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IOHSATHE O TOMOT€HHBIX M TIe€TEepPOre€HHBIX
peakiusax. Ilomarue o  xaraimse. IloHsaTHe 0  XMMHMYECKOM  PaBHOBECHU.
@akTopbl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIMHU U IMOJOKEHUE XUMUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE peakuuy, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlIeHHE YPABHEHUN OKUCIATEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI C UCIIOJIB30BAaHUEM METO/IA IJIEKTPOHHOrO OasiaHca.

Teopuss 3NEKTPOJUTUYECKON NHCCOUMALUU. ODJIEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M JOHCCOLMAIIMM  BEUIECTB C Pa3jIWYHBIMUA BUIAMHU
xuMHuueckon cBsizu. CreneHs nucconranuy. CUIbHBIE U CI1a0ble JIEKTPOJIUTHI.

Peakuuyn moHHOro oOMeHa. YciaoBHMsI NMPOTEKAHUS PEAKIUI HMOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHHUsI peakiuil. CBOKCTBA KUCIOT, OCHOBAaHUH U
CoJiell B CBETE MPEACTABICHUN 00 3JIEKTPOIMTUYECKON auccouumanuu. KauecTBeHHbIE
peakuuu Ha HoHBI. [loHsATHE O TMApONIM3E Cconel.
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Xumuueckuu 5KCnEpUMEHm:

O3HAKOMJIEHUE C MOJENISAMHU KPUCTANIMYECKMX pEHIETOK HEOPraHU4eCKUX
BEIIECTB — METAJIOB U HEMETAIJIOB (TpaduTa U anMasa), CI0KHBIX BEUIECTB (XJIOpuaa
HaTpUs), UCCIIEI0BAHUE 3aBUCUMOCTU CKOPOCTU XUMUYECKON PEAKIIMN OT BO3JACHCTBUS
pa3IMyYHbIX (PAKTOPOB, HCCIENOBAHUE HIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
pouecca JUCCOLMAMK KUCIIOT, IIEI0Ye U CoIel (BO3MOXKHO HCIIOJIB30BAHUE BHUJIEO
MaTepUasoB), IPOBEAEHUE ONBITOB, WILTIOCTPUPYIOIINUX IPU3HAKU IPOTEKAHUS PEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHHE 0Ca/iKa, BbIACICHHUE ra3a, 00pa3o0BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUi (TOpEeHHUe,
peaklMu pa3lIOoXKEHUs, COCIUHEHHUS), paClO3HABAHHUE HEOPTaHWYECKUX BEILECTB
C IOMOUIBIO KAYECTBEHHBIX PEAKI[MI HA HOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 337a4.

HeMeTaJibl 1 X COeTUHEHUS

OO61ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHMS aTOMOB, XapaKTEpPHbIE
creneHu okucienus. CTpoeHue v puanyeckre CBOMCTBA MPOCTHIX BEIIECTB — FAJION€HOB.
XYUMHYECKHE CBOWCTBA Ha TpuMepe XJiopa (B3aWMOJEHCTBHE C MeETajUlaMH,
HEMeTaJUIaMH, 1enoyaMu). Xnopoojopo. CosiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,
noJyyeHue, npumeHenue. JleiicTBre xjiopa U XJOPOBOJOPOa HA OPTraHU3M YeJIOBEKa.

Baxnenmme XJI0puIibl U UX HAXO0XKJICHUE B IIPUPOJIE.
OO1as xapakrepucTka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CTpoeHwe U (PU3NUECKHEe CBOMCTBA MPOCTHIX
BEILECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa U CEPHI.
Xumunyeckue cBoricTBa cepbl. CepoBOI0PO, CTPOEHUE, PUINUECKUE U XUMUUECKHE
cBoricTBa. OKCHIIBI CEPbl KaK MPEICTABUTENHN KUCIOTHBIX OKCUIIOB. CepHasi KHUCIIOTa,
dbuznyeckre U XUMHUYECKUE CBOMCTBa (0OIME Kak MPEICTaBUTENS Kiacca KUCIOT U
cnenuduueckue). XUMUUECKHUE PEeaKIINH, JieXKalllie B OCHOBE IPOMBILIIIEHHOI'O criocoda
MOJy4E€HUsI CEPHOU KUCHOTHI. [IpuMenenne cepHoil KuciaoTel. CoM CEpHOU KHUCIOTHI,
KaueCcTBEHHas peakuus Ha cyinbpar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHM
B Ipupoje. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU CEPBI
(KUCIOTHBIE T0XKIH, 3aTPSI3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEIOTBPAILIECHHUS.
O6muras xapakrepuctuka 3eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETICHN OKHUCIEHUS. A30T, paclipoCTpaHEHHUE B MPUPOAE, GUNUECKUE U
XuMuyeckue cpoiicTBa. KpyroBopor azora B mpuponae. AMMHUak, €ro (pusmyeckue H
XUMUYECKHE CBOMCTBA, oJlyueHrue u npumeHeHue. Conu aMMOHUA, UX QuU3nyeckue
U XMMUYECKUEe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiyus Ha HOHbl aMMOHUSL.
A30THast KUCJOTa, €€ MoiydyeHue, GU3nuecKue U XMMUYECKUe CBOMCTBa (OOIIMe Kak
IpeACTaBUTENS Kilacca KUCTOT U crenududeckue). Mcnoab30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX yAOOpeHWH. XHWMHUECKOe 3arpsi3HEHUE
OKpPY>KaIOIlel Cpelibl COCTUHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/IU, 3arpsS3HEHUE BO3IyXa,
Mo4YBBI U BOJIOEMOB). Docdop, amtoTpomHable Moaudukauu dhochopa, Gu3NIEcKue u
xumudeckue cBoictBa. Oxeun dpochopa (V) u dbochopnas kucnora, pusznyeckue
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U XUMHUYECKHE CBOICTBa, mnoiydeHue. Vcnonb3oBanue ¢QocharoB B KauecTBe
MUHEPATBHBIX YI00PEHUIA.

OO1as xapakTepucTrka 31eMeHToB [V A-rpymnmbsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTEMEHU OKHUCICHHUS. YTIEpoJ, aUIOTPOMHbIE  MOAM(PHUKAIUH,
pacnpocTpaHeHUuE B NpuUpoje, (U3MUECKHE U XUMHUYECKHE CBOMCTBa. AjcopOIus.
KpyroBopoT yriepona B npupoae. Okcuasl yriepoaa, uX pU3NYecKue U XUMHUYECKHE
CBOMCTBA, JIEHCTBUE HA KUBbIE OPTaHU3MBbI, MTOJIYYEHUE U IPUMEHEHUE. DKOJIOTUUECKHE
npobieMbl, cBsi3aHHBIE ¢ OKcuAoM yriepoaa (IV), rumoresa riiod6anbHOr0 MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3QdekT. YroapHas KUcIOoTa M €€ coiid, uX (U3NYECKUue U
XUMHUYECKHE CBOMCTBA, MOJyUeHUE U TpruMeHeHrne. KauecTBeHHas peakiiusi Ha KapOoHart-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIILICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavyasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepojaa (MeTaH, 3TaH, HTWIEH, aleTWUJIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas KHCIIOTA).
[TpupoHble HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTh), NPOAYKTHI UX
nepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [loHATHE 0 OMOTOTHYECKU
BaXXHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriieBoJax — U UX POJU B >KM3HU UEJIOBEKa.
MarepuanbHO€ €JMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢husmnveckue U XUMHUUECKHE CBONCTBA, MOJTYYCHUE U MPUMEHECHHE.
Coenunenusi kpemHusi B npupoje. O6mue npeacrtapieHust o0 okcuae kpemuus (IV) u
KpeMHHUeBOW Kuciore. CHUIMKAThl, UX HCIOJIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxxneiiime cTpouTeNbHbIE MaTepualbl: KepamMHKa, CTEKJIO, LIEMEHT, O€eTOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 HKCMONb30BaHUSA CTPOUTENBHBIX MaTEpHAIOB
B [IOBCEIHEBHOU JKU3HU.

Xumuueckui sKcnepumenm:

M3y4yeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEaKlIMi Ha XJOPUA-UOHBI M HAONIOJEHHWE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpAXKAIOUIUE (PU3NUECKHE U XMMHUYECKHE CBOIMCTBA rajOreHOB U
UX COEIMHEHHH (BO3MOXHO MCIOJb30BaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHHE
c oOpa3uaMu XJOpHAOB (TaJOT€HUOB), O3HAKOMJIEHHME C oOpa3liaMu cepbl U €€
COEIMHEHHUSIMU (BO3MOYKHO MCITOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIOIEHHE MpoLecca
oOyrJIMBaHMs caxapa MoJl IeUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBJICHHONM CEpPHOM KHUCJIOTHI, MPOBEIECHUE KayeCTBEHHOMN
peakuuu Ha cylib(aT-uoOH U HAOIIOJEHUE NpPHU3HAaKa €€ MPOTEKAHMS, O3HAKOMIICHHE
¢ (usnueckuMu CcBOHCTBaMU a3oTa, ¢ochopa M HX CcoeaUMHEHUU (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEpUANOB), oOpa3laMu a30THBIX U (HOCHOPHBIX YHAOOPEHUH,
NoJly4eHue, coOupaHue, paclo3HaBaHHE M M3YUYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEAKIMN HAa MOH aMMOHMS U ¢GocdaT-UOH U HU3YYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCUCTBUE KOHUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HMCMOJIB30BaHUE BUJIEOMATEPHUAIIOB), U3YUEHUE MOJIEIeH KpUCTAJUIMUECKUX
pemi€Tok anmasa, rpadura, ¢yiaepeHa, 0O3HaKOMJIEHUE C MPOIECCOM acopOIuu
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa,
NoJlyueHue, CcOoOMpaHue, pacro3HABaHHE W HU3yYEHHE CBOMCTB YTIJIEKUCIOro rasa,
NpOBEJCHNE KAueCTBEHHBIX peEakiui Ha KapOOHAaT W CHUJIMKAT-MOHBI U H3y4YeHUE
NPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIEHME C  MPOJAYKUHUEW  CHUIIUMKATHOM
IPOMBIIIJICHHOCTH, pEIIEHUE SKCIEPUMEHTAIBHBIX 3afady 1o Teme «BaxHeilue
HEMETAJUIbl U UX COCAMHEHUS.

MeTa/uibl M UX COEIMHEHUSA

OO0mast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METa/UIOB HA OCHOBAHUH UX
noJiokeHust B [lepuoanyeckor cucreme xumudeckux sneMeHToB [[.M. Menaeneera u

cTpoeHusi aToMoB. CTpoeHue MEeTaIoB. MeTainueckasi CBA3b U METaInyecKas
KpUCTAUIMYECKasl pEemETKa. OJIEKTPOXUMUYECKUM PsAl  HANPSKEHUW METaJUIOB.
dusnyecKrue U XMMUYECKHEe CBOMCTBA MeTaJI0B. OO0I11I1e CrIOCOOBI MTOTYyYEHHS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBbl
(cTainb, 9yryH, JIOPATIOMUHUAN, OPOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounsie MeTauibl: TOJNOXKEHHME B llepuoanueckol cUCTEME XHMHUYECKHX
anemeHnTtoB [[.M. MenneneeBa, CTpoeHME HX aTOMOB, HAaxXOXICHHUE B IPUPOJIE.
du3znueckue M XUMUYECKHE CBOICTBa (Ha mpumepe Hatpus U Kanus). OKcuasl u
TUIPOKCUABI HATPUSA U Kanud. [[puMeHeHne MIeI0YHbIX METAJIOB U KX COCTUHEHU.

[[{enoyHO3eMENBHBIE METAJIJIBI MATHAN M KaJbLWW: MTON0KEHNE B [lepnoanyeckon
cucreMe XxumMudeckux aeMeHToB [[.1. MenaeneeBa, CTpoeHHE X aTOMOB, HAX0KJICHUE
B npupojge. Ouznyeckue M XMMHUYECKHE CBOMCTBA MarHusi M Kajablusa. BaxnHenmme
COCIMHEHUs KaJbIUsl (OKCHUJ, THUAPOKCHMI, coju). JKECTKOCTh BOABI U CHOCOOBI €€
YCTpaHEHUS.

AIOMUHUNA: TOJIO)KEHUE B [leproanveckoil CHUCTEME XUMHUUYECKHX 3JIEMEHTOB
JI.I. MenneneeBa, CTpOEHHE aroMa, HaxOoXIeHHe B mnpupone. Dusznueckue u
XUMUYECKME CBOWCTBA alOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA W THAPOKCUIA
AJTFOMUHUSL.

Kenezo: mosioxkenune B llepruoguyeckor CHUCTEME  XMMHYECKHX  DJIEMEHTOB
JI.I. MeHnneneeBa, CTpOCHHME aroma, HaxOXJAeHHWEe B mpuponue. Dusnueckue u
XUMHYECKue CBOMCTBa xele3a. Okcuabl, TuaApokcuabl U couu xkenesa (1) u xxenesa (111),
MX COCTaB, CBOWCTBA U MOJyYCHHUE.

Xumuueckuil sKCnepumenm:

O3HaKOMIIeHHE ¢ 00pa3llaMu METAJUIOB U CILJIABOB, UX (DU3MUECKUMU CBOMCTBAMH,
U3y4EHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 0OCOOEHHOCTEH B3aMMOJIEHCTBUS OKCHU/IA KaIbI[Us U HATPUS C BOAOU
(BO3MO>KHO HCIIOJIb30BaHUE BUAECOMATEPUAIIOB), UCCIEA0OBAHUE CBOMCTB XKECTKOM BOJBI,
npoliecca ropeHus kele3a B KUCIopo/ie (BO3MOXKHO UCIIOJIb30BaHUE BUEOMATEPUATIOB),
MPU3HAKOB IPOTEKAHUS KAUE€CTBEHHBIX PEAKIIMil HA MOHBI (MarHus, KajablUs, aTFOMUHNUSA,
nuHka, xene3a (II) u xenesa (III), menu (II), HabGnrogeHNE U OMHCAHHWE MPOIIECCOB
OKpallliBaHMs MJIAMEHU MOHAMU HATpUA, KaJIUs U KalblUs (BO3MOXKHO HCIOJIb30BaHUE
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BI/II[COMaTCpI/IaJ'IOB), HCCIICAOBAHUC aM(bOTCpHBIX CBOMCTB 'MAPOKCHUAa AJIFOMHUHUA H
TMAPOKCHAAa IHHKA, PCHICHHUE OJKCIICPUMCHTAJIBHBIX 3aJad II0 TEMC «Baxneinmne
MCTAJUIbI 1 UX COCANHCHMUS).

XuMus 4 OKpY:Kawiuas cpeaa

BemecTtBa u Mmarepuansl B IOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XWMHUYECKHX peaknuii B OwbiTy. [lepBas momormis mpu
XUMHUYECKUX 0KOTrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYyKawomied cpeasl (mpeaenbHas JO0mycTUMAast
KoHILleHTpaiusi BemiecTB (nanee — IIJIK). Ponbp Xxumum B pemieHUHd 3KOIOTHYECKHUX
po0JieM.

Xumuueckuil sKCnepumenm:
u3ydeHne oOpasloB MaTepuanoB (CTEKJIO, CIUIAaBBI METAJUIOB, TOJUMEpPHEIC
MaTepuabl).

Mesicnpeomemnvie cesa3u

Peanu3zamusi MeXNpeIMETHBIX CBs3ed MNpW HM3yYeHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIH30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHSTHUH, SBISIOMIUXCS CHUCTEMHBIMH MJI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOTO ITUKIIA.

OO01mme ecTeCTBEHHO-HAYYHbBIC MIOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, KiaccudUKaus, TEPUOJUIHOCTh, HAOIIOJCHUE, OSKCICPUMEHT,
MOJICJIMPOBAHUE, M3MEPEHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM A(P(EKT, TEXHOJIOTHS,
MaTepHaIbl.

dusnka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHUI, W30TOIbI,
PaaNOaKTUBHOCTD, MOJIEKYJa, dJECKTPUUCCKUNA 3apsji, TPOBOTHUKH, MOJTYIPOBOIHUKH,
TUDJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€N0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCThb, KPHUCTAJUIMYECKas peméTKa, CIUIaBbl, (Qu3nyecKue
BEITUYMHBI, CAUHUIBI W3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO, IUTAHETHI, 3BE3JIBI,
ConHue.

buonorusa: ¢dorocunTes, npixanue, Ouocdepa, sKocHCTEMa, MUHEpAIbHBIC
yA0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IMOJE3HBIE
HCKOIIaeMble, TOTUTMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE Pe3ybTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
IOCTHTAIOTCS. B XOJ€ OOYYCHUS XUMHH B EIMHCTBE YYEOHOW W BOCIUTATEIHLHON
JESITETLHOCTH B COOTBETCTBHUH C TPAJUIIMOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMU U
ITyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, IPUHSTHIMU B OOIIIECTBE MTPABUIAMU U HOPMaMHU
MIOBE/ICHUS ¥ CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS M COIIHATH3ALIUH
00ydJaronmxcsi.

JIngHOCTHBIE pE3yJbTaThI OTpaXxaroT TOTOBHOCTb 00yJaroIIIXCsI
PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMA U pacIIupeHue
OTIBITA JCATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HaclleZINI0, TOHUMaHUs 3HAUE€HUSI XUMUUECKON HayKu B dKU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uH(pOpManued O MepeaoBbIX
JOCTHKEHUSIX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOro0 BOCIMTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOpMaX U MPAaBUIIAX MEKIUYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, y4eOHO-
UCCJIEIOBATENBCKONM, TBOPYECKOM M JAPYIMX BHIAX JAEATENBHOCTH, TIOTOBHOCTHU
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TMpPHU  BBIIIOJIHEHUH  Yy4EOHBIX,
MO3HaBaTEJIbHBIX 3a/]1a4, BBIMOJHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO3JaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOINOHHMMAHMIO M B3aWMOIIOMOIIHM B IIPOLIECCE 3TOM
y4eOHOM JesATEeIbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEACHUE M MOCTYIKH CBOUX
TOBAapMIlled C IO3WLUHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHMS
MOCJIEICTBUM OCTYIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

MUPOBO33PEHUYECKUE TMPEACTABICHUS O BEHIECTBE MU XUMHUYECKOH peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABJISIOIIME OCHOBY
JUISi TIOHUMAHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBIE€HUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUA MPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJIHOU Cpeoi,
0 POJIM XMMHH B O3HAHUHU ATUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHBBI, HAIIPaBJIECHHbIE HA MOJyYeHUE HOBBIX 3HAHUMN 110 XUMUH,
HEO0OXOIMMBIC JIsl OOBICHEHHUS HAaOJII01aeMBbIX ITPOIIECCOB U SIBJICHHM, TO3HABATEIHHOM,
WH()OPMAITMOHHON U YU TATEIIbCKOW KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSI TETHHON
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paboThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOMN JTUTEPATYPOd, AOCTYIHBIMU TEXHUYECKUMU
cpencTBamMu HH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00yUEHHUIO U TO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOMN U UCCIIEI0BATEIbCKON EATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS OOY4YEHUS B AAJIbHEUILIEM;

4) popmupoBaHusi KyJbTYPbl 3/I0POBbSI:

OCO3HAHMWE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 370POBBIN 00pa3 KU3HHU, OCO3HAHUE MOCCACTBUI U HEMPUSTUE BPETHBIX
NpUBBIYEK (YIIOTPEOJICHUSI aJKOroJisl, HApKOTHUKOB, KypEeHHs), HEOO0XOJIUMOCTH
COOJIO/IEHUsT TPaBWJI OE30MACHOCTH TMPU OOPAIIEHWH ¢ XMUMHYECKUMHU BEIIeCTBAMHU
B OBITY U peaibHOM JKU3HH;

5) TpyAoBOro BoCiMTaHUSA:

WHTEpPEC K TMPAKTUYCCKOMY HM3YYCHHIO MPOQECCHil W Tpylda pasInyHOTO pPO/Ia,
yBOXCHUE K TPYAY M pe3yibTaTaM TPYAOBOW JCSITCIBHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUST TPEAMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BBHIOOP WHIWBHUIYATHHOU
TPAaCKTOPHH TPOJODKCHHS OO0pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIHOMN
PO ECCUOHAIBHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCA B MPpo(eccuoHaANIbHOM cpeje;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJIOTHUYECKHU I11e7eco00pa3Hoe OTHOMIEHHE K MPHUPOJC KaK HCTOYHHKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMS, TOHUMAaHUE IIEHHOCTHU 3/I0POBOTO M OE30IM1acHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (HU3MYECKOMY U
NCUXUYECKOMY 3/J0pPOBbIO, OCO3HAHWE LIEHHOCTH COOIOICHUS MpaBUil O€30MacHOro
MOBE/ICHUS TIPpU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUSA, TMOJIydaemble TP H3YyYECHUH  XHUMUH,
JUTSL PEIlieHUs 3a]a4, CBS3aHHBIX C OKPYKAIOIIEeH PUPOTHON Cpeoil, IS MOBBIIICHUS
YPOBHS 9KOJIOTHYECKON KYJIBTYphI, OCO3HAHUS TII00AIBHOTO XapaKTepa dKOJIOTHIECKUX
npobyieM W MmyTell MX peleHUs MOCPEICTBOM METOAOB XMMHH, HKOJIOTHYECKOTO
MBIIUICHHSI, YMEHUSI PYKOBOJACTBOBATHCA UM B TO3HABATENIbHON, KOMMYHUKATUBHON U
COLUAIBHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocTaBe METAIPEIMETHBIX  PE3yJIbTATOB BBIACIIIOT  3HAYHUMBIE
Ut POPMUPOBAHUS MUPOBO33PEHHSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHsI, TPUHIUII,
runoresa, (akt, cuctema, mpoiecc, IKCIEPUMEHT U JPYroe.), KOTOPbIe HCIOIb3YIOTCS
B €CTECTBEHHO-HAyUYHBIX YUEOHBIX MPEAMETAX U MO3BOJSAIOT Ha OCHOBE 3HAHUN M3 ITHX
npeaMeToB (GOpMUPOBATh MPEACTAaBICHUE O LEJOCTHOM HaydyHOW KapTHHE MHpa,
U YHUBEpCaJibHble Y4eOHbIE NeUCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE,
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pEryJsiTUBHBIC), KOTOpbIE obecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CAaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOU JEATEbHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

YMEHMSI UCIOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIAETSATh HX XapaKTEpHbIC MNPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMH TOHSTUSMH), HCIOJIb30BAaTh IOHSTHS
JIs OOBSICHEHUSI OTNIENbHBIX (DaKTOB W SIBJICHUHN, BHIOMpPATh OCHOBAHUS M KPUTEPHUU
JUIsl KiTaccu(PUKalMi XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIMH, YCTaHABIUBATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKY OOBEKTaMH H3Y4YEHUS, CTPOUTH JIOTUYECKHE
paccyxaeHuss (MHAYKTUBHBbIC, ACAYKTUBHBIC, IO aHAJIIOTMH), JeJaTh BBIBOABI U
3aKJIIOUCHUS;

yMEHUE TPUMEHATh B TMpOILECCe TIO3HAHUS TMOHATUS (NMPEIMETHBIE W
METAaNpEeIMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIU, HCIOJIb3yeMbI€ B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XUMHHU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKast popMyia U ypaBHEHUE XUMUYECKON
peakiuu — Mpu PEerieHUH yu4eOHO-TI03HABATEIBHBIX 3a/1a4, C Y4ETOM STUX MOJIEIbHBIX
MPEJICTABJICHUI BBISIBJISIT U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIICCTB M XHMHYSCKHX PEAKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUUYUHHO-CJIEACTBEHHBIC CBSA3M W MPOTUBOPEUYUS B HM3YYAEMbIX
rpolueccax U sIBICHUSX.

Bba3zoBble ucciiegoBaTe/IbCKHeE JeMCTBUSA:

YMEHHUE UCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KA4ye€CTBE HWHCTPYMEHTA
MO3HAHUS, & TaKXKE B KauyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3BI IO TPOBEPKE
MPABWIBHOCTHU BBICKA3bIBAEMBIX CYXKJICHUU;

PUOOPETCHUE ONbITa IO I[UIAHUPOBAHHWIO, OPTaHU3allMM M  IIPOBEACHUIO
YYCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAa0JII0/1aTh 32 XOJ0M IPOIIECcca, CaMOCTOSTEIILHO
IPOTHO3UPOBATH €0 Pe3yibTaT, HOPMYIUPOBATH 000OIIEHUS U BBIBOIBI 110 PE3YIbTaTaM
MPOBEJAEHHOTO OMbITa, UCCIICA0BAHUs, COCTABIISITh OTUET O MPOJICTaHHON padoTe.

Pab6ora ¢ unopmanueii:

YMEHHE BBIOUPATH, AHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TIUYHBIX
BUJIOB W (OpM TIpeACTaBICHMS], TMOJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4HO-
MOMYJISIpHAsl JTUTEpaTypa XUMHUYECKOTO COJIEPIKAHUSI, CIIPABOYHBIE MOCOOUS, PECYPCHI
NHtepHeTa), KpUTHUYECKH  OIEHHMBATh MPOTUBOPEUMBYHD M  HEJIOCTOBEPHYIO
uH(pOpMaIuIo;

YyMEHHUE MPUMEHSTHh pa3JIMuyHble METOAbl U 3alpoChl TMPU TOUCKE U OTOOpE
uH(OPMAITUU U COOTBETCTBYIOIINX TAHHBIX, HEOOXOAMMBIX JIJIS1 BHITIOJTHEHHS YYEOHBIX U
MO3HABATENIbHBIX 3a/1a4 OMpeNeIEHHOr0 THUIA, TPHOOpPETeHHE OmbiTa B 00JIacTH
UCIIOJIb30BaHUSI MH(DPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJAJICHUE
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KyJbTYPOU aKTUBHOTO HCITOJIb30BaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BBIOMpPATh ONTUMAJIBHYIO (OpMY NPEACTABICHHUS HHPOPMALMUU U WIUTFOCTPUPOBATH
penaemMble 3a7a4l HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu gopMamu rpaduku
U UX KOMOUHALIUSIMU;

YyMEHHE HCNOJb30BaTh M  aHAJIM3UpPOBaTH B  Ipolecce ydyeOHOW U
HCCIIEIOBATENIbCKOM  JESATENIbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIICHHOCTH,
CEJIBCKOT0 XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEeH MPUPOIHON CPEJIbl.

KoMMyHHKaTMBHBIE YHUBEPCAJIbLHbIE Y4eOHbIe HeHCTBHS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (Wiau) AUCKYCCHHM) MO CYILIECTBY
o0cyxmaemMoil TeMbl, (POPMYITHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOTHCHUS
MPEIIOKEHHON 33/1a4H;

OpUOOpPETEeHNE ONbITa MPE3CHTALMM PE3YJIbTATOB BBIIOJIHEHUS XUMHUYECKOIO
IKCIIEpUMEHTa (J1abOpaTOPHOro OMbITA, JIAOOPATOPHOW pPabOThI IO MCCIECTOBAHUIO
CBOMCTB BEIIECTB, Y4COHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIIBHOW U
UCCIIEIOBATEILCKON JIEATEIHHOCTH MPH PEIICHUHA BO3HUKAIOIINX MPOOJIEeM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB M COTJIACOBaHMS MO3ULMK (0OCYXJIeHHS, OOMEH MHECHUSIMH,
«MO3TOBBIE HITYPMbD», KOOPJUHAIIMS COBMECTHBIX JIEUCTBUI, ONpeiesieHne KPUTEPUEB
IO OIIEHKE Ka4eCTBA BHIMIOJIHEHHOW paOOTHI U IPYTHUE);

PerynsiTuBHble yHHBepCaJibHble yueOHbIE JeCTBUS:

YMEHHE CaMOCTOATENIBHO ONPENENATh LEIH JEATEIbHOCTH, ILIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBaTH M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JeSITEIbHOCTD, BBIOMpaTh Hambojee 3(PQPEeKTUBHBIE CIOCOObI pelIeHHs Y4YeOHBIX U
NO3HABATEJIbHBIX  3a/1ad, CAMOCTOSITENbHO  COCTABJSTH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA aITOPUTM JEUCTBUM NMPH BBITOJIHEHUU 3aJaHUN C yYETOM IOJIYYEHUS
HOBBIX 3HAaHUI 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX, OLEHUBATH
COOTBETCTBHUE IIOIYYEHHOIO pe3yjbTaTa 3asBJICHHON LIEJIHM, YMEHHE HCIIOIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, PelaracMble B YCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX PEe3yNIbTaTOB MO OCBOCHUIO 00SI3aTEIHHOTO COMEPKAHUS,
YCTAHOBJICHHOTO JaHHOHN (penepanbHON pabodell MporpaMMoin, BBIACIISIIOT: OCBOCHHBIC
0o0ydJarouMMucs Hay4Hble 3HAHUS, YMEHHUSI U CIOCOOBI JEHCTBUM, crelu(pUuUYecKue
JUIsL TIpeAMETHON obsactu «XuMus», BUABL ACATENBHOCTA MO MOIYYEHUIO HOBOTO
3HAHMS, €r0 UHTEPHPETALUU, TPEOOPA3OBAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYAaIUSX.

K koHmy oOyueHuss B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHaIOUIUXCSl YMEHUI:
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pacKpbIBaTh CMBICJII OCHOBHBIX XMMHUYECKHMX IIOHATHM: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, ITPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MacCoBasl 0JIsI XMMUYECKOT0 JIEMEHTA
B COCIMHEHUHU, MOJSIPHBIA OO0BEM, OKCHI, KHUCJIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl PEaKLus, KiIacCu(uKamus
pEeaKMii: peakuuy COCIMHECHMS, PEAKIUU PA3JI0KEHU, PEAKIIUK 3aMELICHUs, PEaKLUn
oOMeHa, 3K30- U SHJO0TEPMHUYECKHE PEaKIUH, TeIIOBON 3(pPeKT peakuuu, siApo aToma,
AJIEKTPOHHBIA CJIOM aTroMa, aroMHas OpOuTallb, paJdyC aroMa, XUMHUYECKasl CBA3b,
NOJIIpHAsE M HEMOJISIPHAsT KOBAJIEHTHAs CBs3b, MOHHAS CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast 10JIsl BeleCcTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHATH 3TU
MOHSTHUS NIPU ONKUCAHUU BEIIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBieHUs (OpPMYJl BELECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpe/ENATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEICHb
OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX COEAUHEHMSIX, MPUHAAJICKHOCTh BELIECTB
K ONpenenéHHOMY KJacCy CO€IMHEHUW mno ¢opMmynaMm, BHJ XUMHYECKOW CBS3HU
(KoBaJIeHTHas! U1 MOHHAs) B HEOPraHUYECKUX COETUHEHUSIX;

packpbiBath cMbich [lepuoanueckoro 3akona J[.1. MenieneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosiokeHuss B llepuogmdeckoil cucTeMe, 3aKOHOB COXPAaHEHMsSI MAcChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

ONKCHIBATh W XapakTepu3oBaTh TabmMuyHyro (opmy llepronnyueckoit cucTembl
XMMHUYECKUX 3JIEMEHTOB: pa3inyarh MOHATUS «IJ1aBHas noArpynna (A-rpymnma)» u
«mobounas mnoxrpynna (b-rpynma)», Maneie u OONbIIME TEPUOABI, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcsa B Tabiuie «llepmoanueckas cucreMa XMMHUYECKHX
anemeHtoB /(.M. MenneneeBa» C 4YHMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOliee YHuCcIo DSJIEKTPOHOB U
pacnpeiesieHrue X 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh  XUMHYECKHE  3JIEMEHThl, HEOPraHMYECKUE  BEIIECTBa,
XUMHUYECKHE peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIUMX B PEAKIMH  BELIECTB,
10 TETUIOBOMY 3P eKTy);

XapaKTepU30BaTh (ONUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEpPXKAas  ONMCAaHWE NPUMEPAMH  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

IIPOTHO3MPOBAThH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH IPOTEKAHUSI XUMUYECKHUX MPEBPALLECHUN B Pa3JIUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO AJIEMEHTA 10 (OpMyJie COEIMHEHUs, MACCOBYIO JIOJIO
BELLECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOW PEaKIIMH;
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IPUMEHSTh OCHOBHBIE ONEPALIMN MBICIIUTEIBHOMN NESITEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIeHHE, CHUCTEeMATU3alNI0, KIACCU(UKALNIO, BBISBICHHE MPUUYMHHO-
CJICICTBEHHBIX CBSA3CH — JUISI U3YyUYECHUs CBOWCTB BELIECTB W XMUMHUYECKHUX PEAKLIHM,
€CTECTBEHHO-Hay4YHbIE METO/bl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHUE, MOJICIMPOBAHUE,
AKCIEPUMEHT (peajabHbI U MBICJICHHBIN);

CJIEI0OBaTh MPABWIAM IIOJIb30BAaHUS XMMHUYECKOW MOCYAOM M JaOOpaTOPHBIM
o0OpyJ0OBaHMEM, a TaKXe IMpaBuUiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLUSIMU 10 BBIIOJTHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJyYEHHIO
U coOMpaHHI0 Tra3000pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MacCOBOM J0JIENM PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U
MPOBOJIUTh XMMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILbIO MH/IUKATOPOB (JaKMYyC, (PeHON(PTANIEHH, METUIIOPAHK U IPYTHUE).

K kxoH1y oOyueHus B 9 Kjacce IpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUYaIOIIUXCSl YMEHUI:

PacCKpBIBAaTh CMBICJI OCHOBHBIX XMMUYECKUX MTOHATUN: XUMUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakius, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(PQEKT peakuuu, MoJib, MOJSPHBIA 00BEM, PacTBOp, DIEKTPOIMTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JUCCOLMALMSA, pEaKUMd MOHHOro OOMEHa,
KaTajan3aTop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOOpaTHUMbIE pPEaKIH,
OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIC PEAKIIMN, OKUCIIUTEIb, BOCCTAHOBUTEIND, OKUCICHUE
U BOCCTaHOBJICHUE, AJUIOTPONHs, aM(pOTEPHOCTb, XUMUYECKasi CBs3b (KOBaJICHTHas,
MOHHAs, METAJUIMYECKasl), KpUCTAIUIMYECKas PEMIETKA, KOPPO3Usi METAIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOW pEaKkIUH, NpeaeiapHO pAomyctuMas KoHueHtpamus IIJK
BEILECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U PUMEHATHITU
MOHATHUS IIPU ONMCAHUM BEIIECTB U UX IPEBPALLCHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY /JISi COCTAaBJICHUs (DOpPMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHUX DJJIEMEHTOB
B COCAMHEHUSAX PA3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHMM mo (opmynam, BUJ XMUMHUYECKOM CBs3U (KOBaJICHTHAsl, MOHHAs,
METaJNINYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3apsA] HOHA [0 XHUMHYECKOU
(dopmyne, xapaktep cpeibl B BOJHBIX PAaCTBOpPAX HEOPTaHMUYECKUX COCIUHEHUM, THUII
KPUCTAJUINYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath  cmbicn  l[lepmogmueckoro  3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBATh U XApaKTEPU30BaTh TAOJINYHYIO (HOpMy
[lepponnueckoii CUCTEMBI XMMHMYECKHX OJJIEMEHTOB: DPa3iu4arbh IIOHATUS «IJIABHas
noarpynna (A-rpymmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u 6oJbIine
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NEPHUOJIbI, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabiulie,
C YHCJIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan AApa, oOlIee YUCIIO 3JIEKTPOHOB M PACHpPEAEIICHHE UX IO 3JIEKTPOHHBIM CJIOSIM),
OOBACHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB JIEMEHTOB U UX COSTUHEHUN
B IIpeJieax MaJIbIX MEPHUOJIOB U TJIABHBIX MOATPYIIL C YYETOM CTPOCHHS X aTOMOB;
KJIAaCCU(PUIIMPOBATh ~ XUMHYECKHE  3BJIEMEHThl, HEOpraHWYecKHhe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBYy Y4YaCTBYIOIIMX B PEAKIUU BEIECTB,
1o TErI0BOMY 3 (HEKTy, M0 N3BMEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) 00IIME U crieu(UIecKre XUMUYECKHE CBOMCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi ONMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON TUCCOLUMAIMU KHUCIOT, IIEI0oYell U
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHUS PEaKIMid MOHHOTO OOMEHa, YpaBHCHUS
peakIuii, MOTBEPKIAIOIIUX CYIIICCTBOBAHUE MEHETUUECKOM CBSI3M MEXK/y BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM
COCTABJICHMSI DJIEKTPOHHOTO 0ajaHca 3TUX PeaKluid;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opMysie COeIUHEHHUs, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIINU;

coONo/IaTh TpaBUjia TIOJIb30BAHUS XUMHUYECKOM TIOCYJ0OM H J1abOpaTOpHBIM
o0opynoBaHMEM, a TaK)Ke IIpaBUjia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKITUSIMU TI0 BBITTOTHEHHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB MO TIOJTYYCHHIO
1 coOMpaHuio ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

NPOBOJUTL PEAKIMHU, TOATBEPKIAIOIINE KAauyeCTBEHHBIM COCTAB Pa3lIMYHBIX
BEII[ECTB: PACIO3HABATh OIBITHBIM MTYTEM XJIOPHA-, OpOMHI-, UOAUA-, KapOoHaT-,
dbocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS Y MOHBI U3yUE€HHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OTIEPAI[UU MBICIUTEIBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHNE, CUCTEMATU3AlMIO, BBISBICHUE MNPUYUHHO-CIIEICTBEHHbIX
CBSI3EM — I WM3YYEHHsS] CBOWCTB BEIIECTB U XHUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUSA — HAOIOICHHE, U3MEPEHUE, MOJICUPOBAHNUE, SKCIIEPUMEHT
(peayIbHBINM U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanue
Ne KonnuectBo OCHOBHEIE BUBI JIEITEILHOCTH
pa3/iesioB U TEM Conepsxanue oOydeHHS
/o 4acoB 00yUarImMXxcs
y4eOHOro npeaMeTa
Paznea 1. IlepBoHavyanbHble XUMUYECKHE OHATHUS
1.1 | Xumus — BaxkHas 5 [Ipeaqmet xumuu. Posib XumMuu B )KU3HU PackpeiBaTh cMBICIT M3y4aeMbIX HOHATHH.
00J1acTh 4enoBeKa. XUMUS B CUCTEME HayK. PackpeiBaTh posib XUMUU B IPUPOJE U
€CTECTBO3HAHUSA U Tena u BemecTBa. PuU3nM4YeCcKue CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
IPaKTUYECKOU BEILIECTB. ATPETraTHOE COCTOSIHUE HayKaMH.
NEATETbHOCTH BemiecTB. [lonaTre 0 MeTonax nmo3Hanus | Paznuuars 4nCThIE BEMIECTBA U CMECH;
YeJI0BEKa B XUMHUH. UUCThIE BEIECTBA U CMECH. OJIHOPOJHBIE U HEOJTHOPOJIHBIE CMECH.

CrniocoObl pa3zienieHus CMece.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOI MOCY/I0H,

C MpaBWJIaMu pabOThI B Ta00OpaTOPUH U
nmpreMamMu 00paIieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

duznueckne CBOMCTBa 00pa3IoB
HEOPTraHUYECKUX BEIIECTB — METAJJIOB
¥ HEMETAJIOB.

CriocoObI pa3aenenus cMecei
(¢punbpTpOBaHUE, BEIIAPUBAHUE,
JTUCTULISLINS, XpoMaTorpadusi).

Pasznuyars pusznueckue 1 XuMHUIECKHE
SBJICHUS.

CrnenoBaTh anropuTMaM UCIOIb30BAHUS
AKCIIEPUMEHTAIIBHBIX METOJ0B —
HAOJIOICHUS U DKCIIEPUMEHTA.
Habmonate 1 onuceiBaTh 0ObEKTHI

IIPY IIPOBEJCHNUH IEMOHCTPALMMN U
71a00pPATOPHBIX OMBITOB MO U3YUYEHUIO
(bu3nYeCKrUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aeneHns: CMECEN BELIECTB.
[IpoBOAUTE XUMHUYECKUMN SKCTIEPUMEHT
IIPY pa3/elIeHnn cMecel (Ha mpuMepe
OUYMCTKH MOBAPEHHOM COJIN) B XOJ€
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Jlabopamophvie onvimol:

N3ydenue u onucanne Gu3NIECKUX
CBOMCTB 00pa3L0B HEOPIraHUYECKUX
BEIECTB.

N3yyenue cnocoOoB pa3aeneHus cMecei
(C MOMOILIbIO MAarHUTA).

IIpakmuuecxkue pabomui:

Ne 1. TIpaBuia paGoTsl B 1abopaTopuu U
npuéMbI 00pallleHus ¢ JIabopaTOPHBIM
000py/TI0BaHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OYHCTKHU MOBApPEHHOMN COJIN)

pakTH4ecKoi padboThr Ne 2.

CrnenoBarh npaBuiaM MOJIb30BaHUSA
XUMHUYECKOH MOCYy10i 1 1a00paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpallleHus: C XMMHUYECKUMHU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

[P BBINOJIHEHUU MPAKTUYECKOU

paboTer Ne 1.

BricTpauBaTh pa3BEpHYTHIE MMCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaIUIo U3 yueOHHUKA U
CIIPAaBOYHBIX MATEPHUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

BemiectBa n
XUMHUYECKHE
peakuuun

15

ATOMBI U MOJIEKYJIbL. XUMUYECKUE
anemMeHTbl. CHMBOJIBI XUMHAUYECKUX
anemMeHTOB. [IpocThie U ClnokHbIE
BeIlleCTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumuyeckas ¢popmysa. BareHTHOCTD
aTOMOB XHUMHUYECKUX JJIIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTaBa BELIECTB.
OTHOcHTENbHAs aTOMHAs Macca.
OtHOcuTeNbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J1s1 XUMUYECKOTO JIEMEHTA
B COCIMHCHHH.

OmnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MMPOTCKAHMSI.
OOBSACHATH CYIIHOCTh (PU3UYECKUX U
XUMHYECKUX SIBJICHUN C TOUKH 3PECHUS
ATOMHO-MOJICKYJIIPHOTO YUCHUS.
KnaccudummpoBars xumudeckue
peaxiuu (1o YUCIy U COCTaBy
pearupyronmx u 00pa3yroImxcs
BEILIECTB).

CocraBnsath HopMyITbl OMHAPHBIX
BEII[ECTB 10 BAJICHTHOCTH U OTIPEIEIATh
BaJICHTHOCTH 110 ()OpPMYJIaM BEIIECCTR.
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KommuectBo BemectBa. Mouib. MouisipHas
Macca. B3anMocCBs3b KOJIMYEeCTBA, MacChl
Y YHKCJIa CTPYKTYPHBIX €MHUIL BELIECTBRA.
Pacuértel mo hopmynaM XUMUIECKUX
COCJIMHCHUU.

du3nyecKkue U XUMUYECKHUE SIBICHUS.
Xumuyeckasi peakius U e€ Npu3HaKH.
3aKOH COXpPAHEHHUS MaCChl BEIIECTB.
XUMHUUYECKHUE YPABHEHUS.
Knaccudukanmst XuMuaeckux peakini
(coennHeHUs, pa3I0KEeHUS, 3aMEIIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckrue CBOMCTBA 00pa3IoB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB U
HEMETAaJIJIOB.

OO6pa3ipl BEMIeCTB KOJIUYESCTBOM 1 MOJIb.
®dusunyeckue sBiaeHUs (TJIaBJIEHUE BOCKA,
TastHUE JIbJla, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJCHCAIIUS
BOJbI).

XUMUYECKHeE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHOM TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI MU MeJia

C COJIIHOM KUCJIOTOM).

Habmronenune npu3HakoB MPOTEKaHUS

PaccTraBnsath k03 hUIIEHTHI

B YPABHEHUAX XMMUYECKUX PEAKIIUM.
Ha6umoate 1 onuceiBaTh 0ObEKTHI

IIPU IIPOBEICHUN JEMOHCTPALUN 1
71a00paTOPHBIX OTBITOB.

[IpoBoauTh BbIYUCIEHUS IO (hOpMyIaM
XUMUYECKUX COEAMHEHUN U YPaBHEHUSM
XUMHUYECKUX PEAKIIUH.

[IpuMeHATH €CTECTBEHHO- Hay4YHbIE
METO/IbI T03HAHUS (B TOM YHCIIe
HaOJII0JICHUE, MOJICIMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALIUU
MBICJIUTENIbHON AESITENIbHOCTU
(cpaBHeHMeE, KIaccU(pUKALIMS)
BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHMOPMAIUIO U3 YICOHHUKA U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCII0JI30BaTh U3yUYECHHBIN NOHATUNHBIN
anmnapar Kypca XUMHUH
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XUMHUYECKUX peaklmii (pa3ioKeHue
caxapa, B3auMOJICUCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapwsi, MOTydeHUE
U paznoxenue ruapokcuna meau (1)
MIpU HArpeBaHUH, B3aUMOJICUCTBUE
Kenesa ¢ pactBopoM cosr meau (11).
OMnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MaCCHhI.

JlabopamopHvie onvimol:

Coznanue moene MoJIeKya
(ILIapOCTEPIKHEBBIX ).

Onucanve GU3NIECKUX CBOMCTB
00pa3l0B HEOPTraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIIOB.

HaGmronenue ¢pusndyeckux (MjiaBleHUE
BOCKA, TasiHUE JIbJa) U XUMUYECKUX
(ropeHue cBeur, MPOKaIMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onvicaHue Npu3HAKOB
MPOTEKAHUS XUMUYECKUX PEaKITHit
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOU MaCChI
BEILECTB, MOJISIPHON MaccChl, MacChl
BEILIECTB, MACChI M KOJINUECTBA BEIIECTRA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
1o (popmysie coeTMHeHuUS;

25



denepanpHas pabodas mporpamma | Xumust. 8—9 kiaccel (0a30BbIN YPOBEHD)

10 YPABHEHUSAM XUMUYECKUX PEAKIIUM:
KOJINYECTBA, MacCChl BELECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
pEareHTOB WU IPOIYKTOB PEaKIUU

Hroro no pazaeny

20

Paspnen 2. Baskneiimue npeacTaBuTe M HEOPraHU4eCKHX BellecTB

2.1

Bosnyx. Kucnopon.
IlousTne
00 okcuagax

6

Bo3nyx — cmech razos. CocTaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BemecTBo. Haxoxaenue kuciopoaa

B IIPUPOJIE, PU3NUECKHE U XUMUYECKUE
cBolicTBa (peakuuu ropeHust). OKCUbI.
[Ipumenenue kucnopoaa. Criocoobl
MOJIYYeHUS KUCIIOPO/ia B JIaDOpaTOPUH U
MIPOMBILIIIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
aJUIOTpOITHAs MOAUUKAIINS KACIOPOa.
TemnnoBo#t 3P HEeKT XUMUIECKON peaKIInH,
TEPMOXUMHUYECKUE YPAaBHEHMUS, IK30-

Y SHAOTEPMHUYECKHE peakinu. TOnInBo:
yTOJIb U METaH. 3arpsi3HEeHHEe BO3/1yXa,
yCWJICHHE MapHUKOBOTO 3(dekTa,
pa3pylIeHHE 030HOBOI'O CJIOSI.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBenHoe onpenenieHre coaepkaHus
KHCIJIOPOJia B BO3AYXeE

[Tonyuyenue, cobupanue, pacrio3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY
11 cocTaBlieHus1 (POPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUECKUX
peaKIuii ¢ y4acTUEM KHCIOpO/a.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NYECKUE U XUMHUYECKUE
CBOWCTBA KUCIIOPO/Ia, CITIOCOOBI €ro
MOJIyYeHUsl, IPUMEHEHUE U 3HAUYCHUE
B IIPUPOJIC U JKU3HU YEJIOBEKA.
CpaBHMBAThH peaKkiiui TOPEHUS U
MEJIEHHOTO OKUCJICHHUS.

OOBACHATDH CYITHOCTb SKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/TyXa.

CrnenoBaTh mpaBwmiiaM 0€30MacHOMN
paboThl B 1abopaTopuu mpu
UCTIOJIb30BAHUU XUMHYECKON TTOCY/IbI U
000OpyI0BaHUs, a TAKXKE TIPaBUIaM
oOpalleHus C TOPIOYMMHU BEIIECTBAMHU.
[TmaHupoBaTh U OCYIIECTBISATH HA
MPAKTHUKE XUMUYECKUE SKCTIEPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KUCJIOPO/IA.
HaOmronenne B3auMo1€CTBUS BEIIECTB
C KMCJIOPOJIOM U YCJIOBUSI
BO3HHUKHOBEHUS U MIPEKPALICHUSI TOPCHUS
(moxkapa).

JlabopamopHmbwiii onvim:

O3HakoMIIeHHE ¢ 00pa3laMi OKCUIOB U
OIMCaHUE UX CBOMCTB.

llpaxmuueckas paboma:

Ne 3. [Tonydenue u coOupanue
KHMCJIOPO/1a, U3yYEHUE €T0 CBOMCTB.
Bviuucnenus:

MOJIEKYJISIPHON MacChl KHCJIOpOJia U
030HAa Ha OCHOBAHWH aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MAaCChI BEIIECTBA

110 YPABHEHUSAM XUMUYECKUX PEAKIIHNil

MPOBOAUTDH HAOIIOEHUS, JIENIaTh BBIBOBI
10 pe3yNbTaTaM 3KCIIEPUMEHTA

[pU IPOBEJEHUH J1a00PaTOPHBIX ONBITOB
U TIPAKTHYECKOM paboTHI.

BBIYNCIIATE KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM padboTe

B IpYIIIIE.

BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHQpOpMaIUIO U3 yueOHHUKA 1
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHUH

2.2

Bonopon. Ilonsitue
0 KHCJIOTaX U COJIAX

Bonopon — anemeHT u npoctoe
BenecTBo. Haxoxaenue Bogopoaa

B Ipupoe, PU3ndecKne u XUMUIECKUE
CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nonxyuyenus. Kucnotsl u comnu.
MonsipHbiii 00bEM ra30B. PacuéTsl

0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHM
Y TIPUMEHSTh 3TU NOHSATHUS MPU OMUCAHUUI
CBONCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3znueckrne 1 XMUMHYECKHUE CBOMCTBA
BOJOPO/1a, CIIOCOOBI €0 MOJyUYeHHUs,
IIPUMEHEHUE.

Cobupath npubdop AJIs MOTYyUCHHUS
BOJIOPO/JIA.

Hcenonp30BaTh XUMHAYECKYHO CUMBOJIAKY
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pacro3HaBaHUE BOIOPOA.
B3aumoneiicTBre BOJOpOIa C OKCUAOM
menu (II).

Jlabopamopmwiii onvim:
BzauMoelicTBrE KUCIIOT ¢ METAJUIAMM.
Ipaxmuueckas paboma:

No 4, TTonydenue u coOupaHue BOJI0po/a,
U3YUYEHHE €T0 CBOMCTB.

Buviuucnenus:

00bEMa, KOIMYeCTBa BEIIECTBA I'a3a

M0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B 0 YPAaBHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUMA
razoB

IUISL COCTaBIIeHUST (DOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XHMHUECKUX
peakiuii C yaacTueM BOJA0pO/a.
BbIauciste MOJISIPHYIO MacCy BEIIECTB;
KOJMYECTBO BEIISCTBA, 00HEM rasa,
Maccy BEIeCTBa;

[IpoBoAUTH pacUETHI IO YPaBHEHUSAM
XUMHYECKUX PEaKIUi: KOJIMIECTBa,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJINYECTBY, 00bEMY, Macce peareHToB
WJIA TIPOJYKTOB PEaKIUU.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboTHI B J1aOOpaTOPUM MPU
MCIIOJIb30BAaHUY XUMHYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMUYECKHUE IKCTICPUMEHTHI,
MIPOBOJIUTH HAOJIIOICHMUSI, IETaTh BHIBOIBI
0 PEe3yNbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIe

2.3

Bopa. PactBopsr.
Ilousatue
00 OCHOBaHUSIX

dusnueckre cBoMCTBa BOAbl. Bona kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHM
Y IIPUMEHATH 3TU NOHATUS TIPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh GU3MYECKUE U
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PactBopsl. Pone pacTBOpOB B ipupoae u
B )KU3HU 4esioBeka. KpyroBopot BOJbI
B MIpUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX
BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.
HacellieHHbIE 1 HEHACBIILICHHBIE
pacTBOpBL. PacTBOPUMOCTH BELIECTB

B BOJie. MaccoBas 10JIs BEEeCTBa

B PacTBOPE.

Xumuyeckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpEeHuE BelecTs ¢ pa3InyHOn
PacTBOPUMOCTBIO.

BzanmopenicTBue BOJIbI ¢ METAITIAMU
(HaTpUEM U KaJbIIUEM).
HccnemoBanne pacTBOPOB KUCIIOT U
1IEJI0YEH C MOMOIIBIO HHIUKATOPOB.
Jlabopamophvie onvimol
Uccnenosanue ocoOeHHOCTEN
pPacTBOPEHHUSI BELIECTB C Pa3IMYHON
PacTBOPUMOCTBIO.

[Ipurorosiienue pacTBOPOB

C onpeAcIEHHON MAaCCOBOM JOJIEN
pacTBOPEHHOTO BELIECTBA.
lIpaxmuueckas paboma

Ne 5. IIpuroroBneHue pacTBOpOB

C onpeAcNEHHON MaCCOBOM JOJIEN
pacTBOPEHHOTO BELIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PACTBOPHTEIIS B MPUPOIHBIX MPOIIECcCax.
CocTaBsATh ypaBHEHUS XUMHUYECKUX
peaKIMii ¢ y4acTHEeM BOJIBI.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C 3arPS3HEHUEM
MPUPOIHBIX BOJI, CIOCOOBI OUMCTKHU BOJIbI
OT MpUMeECEe, MEPHI TT0 OXPAHE BOJT

OT 3arpsi3HCHUSI.

[1maHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIIOICHHSI,
JIeaTh BHIBOJIBI 110 pe3ybTaTaM
AKCIIEPUMEHTA TIPH TPOBEICHNUN
71a00pPATOPHBIX OTBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBath npaBuaaM O€30MacHOM
paboTHI B JTaOOpATOPUH MPU
WCITOJIb30BaHUN XUMHYCCKOU TTOCY/IbI U
00opyI0BaHUS.

[IpoBOIWTH BEIYHCIICHUS C TPUMEHEHUEM
MIOHSITUST «MAacCOBast JI0JIsl BEIIECTBA

B PacTBOPE».

BricTpanBath pa3BépHYyTHIC MICHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(pOpMaIHIO U3 YyueOHUKA U
CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buviuucnenusa:
C MCIIOJIHb30BAHUEM MMOHATUS «MacCOBas
JIOJIs1 BEIIECTBA B PACTBOPE»

MCIIOJIb30BaTh U3YYEHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUH

24

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Knaccudukanus HeopraHuyeckux
coeaunenuit. Oxcunpl. Knaccudukaus
OKCHJIOB: cojico0pa3zyroiue (OCHOBHEIE,
KHUCJIOTHBIC, aM(POTEPHBIC) U
HecosieoOpasyromue. Homenkmarypa
okcu0B. Duznyeckre u XUMHUYECKUE
cBoMcTBa OKCUIOB. [loydyeHre okcumoB.

OcnoBanust. Knaccudukaius o0CHOBaHHUIA:

EJTI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiatypa ocHoBanuil. @usnueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHMI.
[TosryuyeHue OCHOBaHUU.

Kucnotsl. Knaccudukanust Kucnor.
Homenknatypa kucior. @usndeckue
Y XMMHUYECKUE CBOMCTBA KUCHOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerona.
[lony4yeHnue KuCIIOT.

Conu. HomeHknatypa conei.
PU3UYECKUE U XUMUYECKUE CBOMCTBA
cosiet. [lomyuenue conen.
['eHeTnueckas CBsI3b MEXKY KjlaccaMu
HEOPraHUYECKUX COCTMHEHMUI.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccuduimporars uzyuaemblie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
Cocransath (hOpMyIIbl OKCUIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTYHapOAHON HOMEHKJIATYypE.
IIporno3upoBaTth CBOKCTBA BEIIECTB

Ha OCHOBE OOIIUX XUMUYECKUX CBONCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS
pEAKLUNM, NWILUTIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U CITOCOOBI
MOJTYYEHHUS BELIECTB U3YUEHHBIX
KJIACCOB/TPYIII, a TAKXKE
MOATBEPKAAOITUX TeHETHUYECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTE BHIYKCICHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHMS,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IIPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U IPAKTUYECKUX
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OOpasIel HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OMnbBITHI, WLTIOCTPUPYIOIINE XUMHUYECKHE
CBOMCTBA KJIACCOB HEOPTAaHUUYECKUX
BEILECTB.

Jlabopamophvie onvimol

Ornpenenenre pacTBOPOB KHUCIOT U
IeJI0YEH ¢ TOMOIIBI0 HHIUKATOPOB.
N3yueHne B3auMOIEHCTBUS KUCIIOT

C METaJUIaMH, PEAKLINA HEUTPAIIN3ALUN.
B3aumoneiicTBrue pactBopa cepHON
KUCIOTHI ¢ okcuaoM menu (II).
[Tony4yeHne HEpaCTBOPUMBIX OCHOBAHHUM.
BriTecHeHUe 0JTHOTO MeTallIa IPYyTuM
U3 pacTBOpa COJIH.

Ipaxmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 o TeMe «BaxkHelIune KIaccel
HEOPTraHUYECKUX COCIUHEHUIN.
Boviuucnenusa:

10 YPaBHEHUSIM XUMUYECKON PEaKIIUU:
KOJIMYECTBA BEILECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILLIECTBA,
00bEMyY, Macce peareHTOB WIH
MPOYKTOB PEAKITUU

paodoT.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B TabopaTopuu

IIPU UCIIOJIB30BAHUU XUMHUUECKOU
NOCY/Ibl U 000PYI0BaHUS.
BricTpauBath pa3BépHyTHIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOMN

Ha nH(OPMAITUIO U3 YICOHHKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
YCII0JIB30BaTh U3YUYECHHBIN NOHATUNHBIN
ammapar Kypca XuMUHu

Hroro o pazgeny:
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Paznen 3. Ilepuoauveckuii 3axoH u Ilepuoguyeckasi cucrema xummnueckux 3jieMenToB /. U. MenaeneeBa. Ctpoenue
aToMOB. XMMHUYeCKasl CBA3b. OKUCJIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIUU

3.1 | Ilepnoanueckuit
3aKOH U
Ilepnonnyeckas
cucremMa
XUMUYECKUX
DJIEMEHTOB

Ctpoenue aroma

J1. 1. Menneneena.

7

[lepBbIie MOTBITKY KiIacCUBUKAITIT
XUMHUYECKHX dJIeMeHTOB. [loHsaTHe

O TpyIIax CXOJIHbIX 3JIEMEHTOB
(1IeJI0YHBIE U IIETI0YHO3EMETbHBIE
METaJIJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOpbIE 00pa3yroT
aM(pOTEPHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepuonnueckuii 3akoH. [lepuoanueckas
cHUCTeMa XMMHUYECKHUX DJIEMESHTOB

J.N. Menneneesa. Koporkonepnoanas u
JUTMHHOTIEpUOaHasT (POPMBI
[Ieproan4ecKo CUCTEMBI XUMAYECKHUX
anemeHToB [[.1. Menneneena. [lepruobl
U rpynbl. PU3HYECKUI CMBICI
MOPSAIKOBOIO HOMEPa, HOMEPOB MTEpUO/Ia
Y TPYMIIbI AJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX
anep. M3oromnsl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHUYECKUX DJIEMECHTOB
ITepuoauueckor CUCTEMBI

J.1. MenaeneeBa. XapakTepucTHKa
XUMHYECKOT'0 JICMEHTa

I10 €ro noJjokeHuto B [leproandeckoit
cucreme /.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS panyca

PackppIBaTh CMBICI IEPUOINYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOIUIIBI
«llepnonnueckas cucreMa XUMAYECKUX
anemeHToB [[.1. MeHaeneeBay.
MopenupoBaTh CTPOEHUE aTOMA,
DHEPreTUYECKUX YPOBHEHN U ITOLYPOBHEN
IIPU IOMOILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypalnii U 31EKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh pu3HUECKUi CMBICT
ITOPSAAKOBOIO HOMEpPAa, HOMEPOB MEPHUOJIA
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KUIUH, KaJIbIIUN
Y UX COEAVHEHUS T10 MTOJIO0KEHUIO

B [lepmoanyeckon cucreme

J.1. Menneneena.

OOBACHATDH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB XMMUYECKUX
AJIEMEHTOB (U3MEHEHHE Pa/InyCOB
aTOMOB, JIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B ITpeJIeax MAJIbIX IIEPUOJOB U TJIABHBIX
HNOATPYHI C YYETOM CTPOEHHUS X
aTOMOB;

32



denepanpHas pabodas mporpamma | Xumust. 8—9 kiaccel (0a30BbIN YPOBEHD)

aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOWCTB 10 TPYIaM U MEPUOJaM.
3Hauenue [leproanueckoro 3aKkoHa u
[Ieproan4eckoi CHCTEMBI XUMHYECKHUX
AJIEMEHTOB JIsl PA3BUTHS HAYKHU U
npaktuky. /.M. MenneneeB — y4€Hblil U
rpaXXJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

BzaumopencTBue THApoKCcuIa IMHKA

C paCTBOpPaMM KHUCJIOT U IIET0YEH.
MoaenupoBaHue CTPOCHUS MOJIEKYIT
IIPY ITIOMOIIY PUCYHKOB, MOJENEN,
AIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuma «Ilepuonnyeckas cucrema
XAMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimwi
O3HakomIIeHHE ¢ 00pa3IaMi METaIOB U
HEMETAJLIOB

VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBath pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha MHQOPMAIHUIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XUMHUYECKast CBA3b.
OKHUCIUTEIIBLHO-
BOCCTAHOBUTECJILHBIE
peakiuu

Xumnueckas cBs3b. KoBaneHTHas
(TmoJisipHAast ¥ HETOJISIPHAS) CBSI3b.
DNEKTPOOTPUIIATETPHOCTh XUMHUYECKUX
siemeHToB. MonHag cBs3b. CTeneHb
okucieHus. OKUCIUTEIIHHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccrl

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUH.
OnpenensaTe BUA XUMUYECKOHN CBSI3U

B COCIMHCHHHU.

MoenupoBaTh CTPOCHUE MOJEKYJ

IIPU IOMOIIM PUCYHKOB, MO/JIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHCJICHHS] U BOCCTAHOBJICHHSI.
OKUCAUTENN U BOCCTAHOBUTEH.
XUMHUYECKUMN IKCTICPUMEHT: U3YYEHHUE
00pa31ioB BEIIECTB METAJIJIOB U
HEMETAaJIJIOB, B3aUMO/ICHCTBHE
TUJPOKCHUJIA [IUHKA C PACTBOPAMHU KUCJIOT
Y LIEJI0YEH, IIPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuuu
Pa3JIOKEHUSI, COSTMHEHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMnBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIIBHO-BOCCTAHOBUTEBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOAKEHUSI, COSTUHEHMUS)

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSI COCTaBIIeHUs (POPMYJIT BEIIECTB,
AIIEKTPOHHOTO OaJlaHca PeaKIni.
Onpenenarb CTENEHb OKUCICHUS! aTOMOB
XUMUYECKUX DJIEMEHTOB IO (OpMYJIaM U
COCTaBJIATh (POPMYJIbI OMHAPHBIX
COCJIMHEHUH 110 CTENEHHU OKUCIICHUS
aTOMOB XUMUYECKUX JIEMEHTOB.
OrnpenensiTb OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBisaTh

K02 PHUITMEHTHI B CXeMax MPOCTHIX
OKHUCJIUTEITEHO-BOCCTAHOBUTETHHBIX
peaKkiii METOJOM 3JIEKTPOHHOTO
OanaHca.

Ha6nrogaTh XUMHUYECKHUE OTBITHI

10 TJIaHy, aHAJTM3UPOBATh U JIEaTh
BBIBOJIBI.

HUcnonw3oBate UKT mi1st co3ganus
MOJIEJIEN, TIOJITOTOBKU MIPE3EHTALIUM,
JIOKJIa/IOB IO TEME.

BricTpauBath pa3BEpHYyThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOPMaIINIO U3 yUeOHHUKA U IPYTHX
MCTOYHUKOB, B TOM unciie luTepuera

Wroro no pazaeny 15
PesepBHOE Bpems 3
OBILEE YMCJIO HACOB 68
[10 [TPOIT'PAMME
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9 KJIACC
Hanmenosanne
Ne KonnuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3ziesioB U TeM Conepxanue o0ydeHus
n/n 4acoB o0y4aromuxcs

yueOHOro npeamMeTa

Paznen 1. BemecTBO M XUMHYECKHE PeaKIMH

1.1 | IloBTOpenue u
yriyOsieHrue 3HaHUH
OCHOBHBIX pa3/IeJIoB
Kypca 8 Kiiacca

5

[Tepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMA XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHNHU CBOWCTB
XUMHYECKUX 3JIEMEHTOB NIEPBBIX TPEX
MIEPHUOJIOB, KNS, KAIBIUA U UX
COEMHEHNUI B COOTBETCTBUH

C TIOJIOKEHUEM DJIEMEHTOB

B [leproguueckon cucreme U CTpOCHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKOU
CBsI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTb CBOWICTB
BEIIECTBA OT TUIA KPUCTALUINYECKOU
PELIETKU U BUJIa XUMUYECKOU CBSI3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHMYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKasl CBS3b
HEOPraHUYE€CKUX BELIECTB.

XapakTepu30BaTh XUMHUYECKUE SJIEMEHTHI
MIEPBBIX TPEX NEPUOJOB, KATUS U KaJIbLIUS
10 UX noyoxkeHutro B [lepuoanyeckon
cucreme J[. 1. Menneneena.
KnaccuduimpoBath 1 Ha3bIBAThH
HEOPraHUYECKUE BEILIECTBA U3YUYCHHBIX
KJIACCOB.

OnuceiBaTh 00INE XUMUIECCKUE
CBOMCTBA BEILECTB Pa3JIMYHbIX KJIACCOB,
MOATBEPKAATh CBOMCTBA MPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIui.

OnpenensiTb BUJ XUMUUECKOHN CBA3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEIIECTBA.

[Iporuo3upoBars CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUA.
BricTpanBaTh pa3BEpHYThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHGOPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIIMU
KPUCTAUTNYECKUX PEMIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIJIOB
1 HeMeTauioB (TpaduTa u anmasa),
CJIO’KHBIX BEUIECTB (XJIOpUa HATPUS)

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUH

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaKuni

Knaccudukanus XuMuyeckux peaxuun
M0 Pa3IMYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEILIECTB, MO TETIOBOMY 3P EeKTy,

110 UBMEHEHUIO CTETNIEHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

1o 00paTUMOCTH, IO YYACTHIO
KaTanu3aropa). JK30- U
ASHAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHYECKHE YPaBHEHUSI.
IToHATHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tousitue 06 0OGpaTUMBIX

1 HEOOpPATUMBIX XUMHUYECKUX PEAKIUSAX.
[ToHsITHE O TOMOTEHHBIX U F€TEPOTEHHBIX
peakuusx. Ilondarue o karanuse.
[ToHsiTE O XUMUYECKOM PAaBHOBECHH.
@akTOpBbI, BIUAIOLIME HA CKOPOCTH
XUMHYECKOHN peaKIny 1 TIOJI0KEHUE
XUMHUYECKOTO pPaBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICIT N3y4aeMbIX OHATHI
Y IPUMEHSITh 3T MOHSTHUS IPU OMUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLCHUN.
KnaccudummpoBats xuMuyeckue
PEAKIUU 0 PA3TUYHBIM MPU3HAKAM.

Y cTaHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKOHN peakluy OT Pa3InUHbIX
(dhaxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEeBpaIeHUM
B PA3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTanoBuTens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OanaHc
peaKIuu.

[Ipou3BOANTE BBHIYUCIICHUS

10 XUMUYECKUM YPABHECHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIeE.

BricTpauBaTh pa3BEpHYTHIEC TMCHMEHHBIC
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peaKIuu, JJICKTPOHHBIN OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBieHUE ypaBHEHUUN
OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuii ¢ UCTOJIBb30BAaHUEM METO/IA
AJIEKTPOHHOTO OaaHca.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

Hccnenoanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKOU pPEAKIUU OT BO3JICHCTBHUS
pa3InyYHbIX (aKTOPOB.

OMNBITHI, WITIOCTPUPYIOLINAE TPUMEPHI
OKHMCJIUTCIbHO-BOCCTAHOBUTEIIHLHBIX
peakiuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Buiuucnenus:

KOJIMYECTBA BEIIEeCTBA, 00bEMA U MaCCHI
peareHTOB WUJIU MPOIYKTOB 10
YpPaBHEHUSM XUMUUYECKUX PEaKIui

Y YCTHBIE OTBETHI C ONIOPOU

Ha HHQpOpMaIuIo U3 yueOHHNKa U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
HCTIOJIb30BaTh U3YUYECHHBIM TOHATUUHBIN
amnmnapar Kypca XuMuu

1.3

DIIEKTPOIUTHYECKAS
JIMCCOLIMAIINS.
XHUMHUYECKUE
peakuuun

B pacTBOpax

Teopus dIEKTPOIUTHYECKOU
JUCCOLIMALIMH. DIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHn3M AUCCOLMALNY BEIIECTB

C pa3IMYHBIMHU BUJAMHA XUMHUUYECKOMN
cBsi3u. Ctenenb quccounanu. CUiibHbIE
U c1a0bIe AJIEKTPOIUTHI.

Peakunu noHHOTO OOMEHa. Y cnoBus

PackpbIBaTh CMBICT H3y4aeMBbIX MOHITHH,
a TaK)Ke CMBICIT TEOpUHU
AIIEKTPOIUTUYECKON TUCCOIHALINN.
OOBACHATD TPUUUHBI
3JIEKTPONPOBOITHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, pa3inyaTh C1a0ble U CUJIbHbIC
AIIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS AUCCOLUAIIH
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POTEKAaHUS peaKIMii HOHHOTO 0OMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUSs peakinii. CBONCTBA KUCIOT,
OCHOBAHHWU U COJIEM B CBETE
MIPEACTABICHHUIN 00 3JIEKTPOITUTHIECKOM
nvcconuann. KauecTBeHHbIE peaKkuu
Ha UOHBI. [loHATHE O TUIPOIIHU3E COJIEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOJHOCTH
pPacTBOPOB BEWIECTB, MPOIIECCa
JTCCOLIMALINY KUCIIOT, IIEJI0YeH

1 coJiek (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOLINE MPUHAKU
MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocanka, BRIJICICHHE rasa,
o0pa3oBaHME BOJIBI).

Pacrnio3zHaBanue HEOpPraHMYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
PEaKLNil HAa UOHBI.

JlabopamopHhuwiti onvim:

N3ydeHne npu3HaKoB IPOTEKAHUS
peaKIMy HOHHOTO OOMEHa B pacTBOpax
AIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIEC U
COKpalIéHHbIC HOHHbIEC YPABHEHUS
XUMHUYECKUX PEAKIIMI HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPABHEHHUS IPOCTHIX
pEeaKUnl THAPOIIN3a COJEH.
XapakTepru3oBaTh OOIINE XUMUIECKHUE
CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
T CCOLIMAIINU; IOATBEPKIaTh CBOMCTBA
pUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX
YPAaBHEHUN XUMUAYECKUX PEAKLIHM.
Pemiats skcriepuMeHTaNIbHBIC 3a1a4H

0 TEME.

[InaHupoBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYIECKUE
AKCTIEPUMEHTHI, IPOBOIUTH HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTam
AKCHEPUMEHTA MPU MPOBEACHUN
71a00PAaTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiiaM 0€301MacHOM
paboThl B 1abopaTopuu npu
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000pyIOoBaHUS.

[IpoBOAUTH BHIYUCIEHUS 10 XUMHUYECKUM
YpaBHEHHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue skcnepuMeHTaIbHBIX
3a/1a4 10 TeMe.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEAKINI

B [1ape WM TpyTIIIe.

BricTpanuBath pa3BEépHyThie TUCHMEHHbBIE
¥ YCTHBIE OTBETHI C OIIOPOi

Ha UH(pOpMaILHIO U3 yUeOHUKA U IPYTUX
UCTOYHUKOB UH(POPMAIIIH, B TOM YUCIIE
NutepHera

Hroro no pazneny

17

Pasznen 2. HemeTa/sIbI M X CO€IMHEHUSA

2.1 | O6mas 4
XapaKTepPUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmnsi.
["anmorensr

OO6m1as XxapakTepUCTHUKA raJIOTeHOB.
Oco0eHHOCTH CTPOCHHS AaTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHUS.
CrpoeHue u pu3nUecKrue CBOMCTBA
MPOCTHIX BEIIECTB — FaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3aMMO/ICMCTBUE C METaJlJIaMU,
HEeMeTaJlJIaMH, IeJI0YaMu).
XnopoBoaopoa. ComnsiHast KHCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJIYYEHHUE,
IIpUMEHeHue. JlencTBre XII0pa U
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxxnenmme Xa0puapl ¥ UX HAXOXKICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaroue Gu3ndecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHUM (BO3MOYKHO MCITOJIb30BaHUE

OOBACHATD O0IIIHE 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB HEMETAJIOB U UX
COCAMHEHNH B IPEIEIax MaJIbIX
MIEPUOAOB U TJIABHBIX MOATPYIIII
[lepnoanuecKkoi cHCTEMBI XUMUYECKUX
JJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (HU3nUecKue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha puMepe xXjaopa) u
CJIOJKHBIX BEILIECTB (XJIOPOBOJOPO/IA,
XJIOpHU/Ia HATPpHs ), CIIOCOOBI X
NOJIy4EHUS], IPUMEHEHUE U 3HAUCHUE

B IPUPOJE U KU3HU YETIOBEKA.
Onpenensats XJIOPUA-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, TPOBOAUTH HAOIIOICHHUS,
JieaTh BBIBOJBI 10 pe3yibTaTam
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BUJIEOMATEPHUAIIOB).

O3zHakomIIeHHE ¢ 00pa3IaMu XJIOPHUIOB
(rasoreHuI0B).

JlabopamopHhuwiti onvim:

N3ydeHne cBOMCTB COJITHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX peaKIuii
Ha XJIOPUI-UOHBI.

IIpakmuueckas paboma

No 2: TlosmyueHue COJITHOM KUCTOTBHI,
HU3yYEHHUE €€ CBOUCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITuH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA NP MPOBEJICHUU
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBatsb npaBuiiaM 0e30MacHON
paboThI B 1abopaTOpUu

IIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

BricTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAITIIO U3 YIeOHHUKA 1
CIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUWHBINA
anmnapar Kypca XUMHH

2.2

OOmas
XapaKTEPUCTHKA
XUMHAYCCKHUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COeIMHEHUS

OO611ast XxapakTepUCTUKA PJIEMEHTOB
VIA-rpynmbl. OcoOG€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENECHU
OKHUCJICHHS.

Ctpoenue u puznyecKre CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmnoTpornHbie MOIU(GUKAIUU KUCIOPO1a
U cepbl. XUMUUYECKUE CBOMCTBA CEPHI.
CepoBonopoi, cTpoeHue, PU3nyeckKue u
XUMUYECKHE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMUYECKHE CBOMCTBA (00IIME KaK

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEIUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepus3oBath (pU3MUECKHe U
XMMHYECKHE CBOMCTBA IMTPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHUN
(cepoBOAOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHCIIOTHI, CyJIb(aToB), CIIOCOOBI X
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensats HaMU4YUE CyIb(aT-nHOHOB
B PacTBOpE.

OOBACHATH CYUTHOCTD KOJIOTUYECKUX

40



denepanpHas pabodas mporpamma | Xumust. 8—9 kiaccel (0a30BbIN YPOBEHD)

IPEACTABUTEIIS KJIAacca KUCIOT U
cnernupuyueckre). XuMUYECKHUE PEaAKITUH,
JeXxalme B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJy4YeHUs CEpHOM KUCIIOTBHI.
ITpumenenue. Cosii CEpHOM KUCITOTHI,
KaueCTBEHHAsl peaKkiMsl Ha CyJib(aT-HOH.
Haxoxnenue cepsl U €€ coeTMHEHNI

B IPUPOJIe. XMMHUECKOE 3arpsi3HEHUE
OKPYXarUIEH Cpelibl COCTUHEHUAMU
cepbl (KUCIOTHBIE TOK]IU, 3arpsI3HEHNE
BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro
MPEIOTBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3laMu cepbl U eé
COeMHEHUSIMU (BO3MOXKHO
HCIIOJIb30BAaHNE BUJIEOMATEPUAIIOB).
Habmoienue npouecca 00yrinBaHus
caxapa noj JelCTBUEM
KOHLICHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydyeHne XuMUYECKUX CBOMCTB
pa30aBICHHON CEpHON KUCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peakiuy Ha
cyJb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ MPOTEKaAHUS

npo6JieM, CBSI3aHHBIX € TepepaboTKOM
COCIMHEHUH CEPBI.

[TmanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIOICHYS,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

IPU UCTIOJB30BAaHUU XUMUYECKOU
MOCY/IbI U 000PYI0BaHUS.

[Tpon3BOaUTH BBHIYHCICHUS

10 XUMUYECKUM YpaBHEHUSIM.
Hcnonp30BaTh IpU BBIIOTHEHUH
yueOHBIX 3aJaHUI TEKCThl y4eOHUKa,
CTIPaBOYHBIC MaTEPUAITBI
(ITepuonuyeckyro cucTeMy XUMUYECKUX
anemenToB [[. 1. MeHnneneeBa, Tabnuiy
PacCTBOPUMOCTH KUCJIOT, OCHOBAHUH U
coJieil B BOJiE, 3JIEKTPOXUMHUUYECKUHN PsiT
HaIpsHKEHUH METAIIOB).

Hcnonb30BaTh IpU BBIOJHEHUH
y4eOHBIX 33IaHUI U B POLECCE
UCCIIEIOBATENLCKOM NeATeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JIUTEPaATypy
XUMHYECKOTO COZIepKaHMs, CTPaBOYHBIC
MmaTepualbl, pecypcel MHTEpHeTa
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2.3

OO0mas
XapaKTepUCTUKA
XUMHUYECKUX
AJIIEMEHTOB
VA-rpynmnsl.

A3ort, pochop u ux
COETUHEHMSI

OO611ast XxapakTepUCTUKA PJIEMEHTOB
VA-rpynnsl. OcOGEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU
OKHUCJICHHUS.

A3oT, pacpocTpaHeHHUE B IPUPOJIC,
(bU3UYeCKue U XUMUIECKHE CBOMCTBRA.
KpyroBoport azora B ipupo/e.
AMMHak, ero GU3n4ecKue U XUMUIECKUE
CBOMCTBA, MOJy4€HHE U TPUMEHEHUE.
Conm ammoHnws, uX (U3NIECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTBeHHas peakius Ha HOHBI
aMMOHWUSI.

A30THas KUCJ0Ta, €€ MOJy4eHHE,
(U3UYECKUE B XUMUYECKHE CBOHCTBA
(oOrmre Kak MpeACTaBUTENS Kiacca
KHUCJIOT U crierupuyueckue).
Hcronp30BaHre HUTPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPATbHBIX
ynoopeHuil. XuMHUYECKOE 3arps3HeHUe
OKPY’KarOIIEH CPEJbl COCTMHECHUSIMU
a30Ta (KUCJIOTHBIC JTOK/IU, 3arpsiI3HEHNE
BO3]IyXa, MOYBBI U BOJOEMOB).
docdop, anmnoTpomnHbie MoIUPUKAITAN
dbocdopa, busnyeckue 1 XUMUIECKUE
cBoiictBa. Oxcun pochopa (V) u
dbochopHas kucnota, puzMIECKUe U

OOBACHATD 00I1IME 3aKOHOMEPHOCTHU

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COETUHEHUN C YUETOM
CTPOCHHSI X aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB
azora u pocdopa U UX COSTUHECHUI
(amMmMmaka, cosieii aMMOHHUSI, A30THOM
KHCJIOTBI, HUTPATOB, okcuaa Gocdopa (V)
u dhochopHO KUCIOTHI, (hochaToB),
CIIOCOOBI UX TIOJIYYCHHUS, MIPUMECHEHHE U
3HAYEHUE B MPUPOJIE U )KU3HU YEJIOBEKa.
Omnpenensate HOHBI aMMOHUSA U (hocdat-
WOHBI B PaCTBODE.

OOBSACHATH CYLTHOCTb HKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKICHUEM
coelMHeHui a3ora u ocdopa

B OKPYXKAIOIIIEH CpeJie.

[TmanupoBaTh U OCYIIECTBIATD

Ha TPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, POBOAUTH HAOIIOICHNUS,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboThI.

Crnenosathb npasuiam 0€30MacHON
paboThl B 1abOpaTOpUn
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XUMUYECKHE CBOMCTBA, MOIyYEHHE.
Hcnonb3oBanue GpocharoB B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ GU3NUIECKUMU
cBoOlcTBaMu a3ota, hocdopa

1 UX COEAUHEHUN (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
bochopHbIX yTOOpEHUH.

[Tonyyenue, cobrpanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB aMMUAKA.
B3anmopencTBue KOHUEHTPUPOBAHHOU
a30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimeoi:

[IpoBeneHrEe KaUeCTBEHHBIX pPEeaKIUui
Ha MOH aMMOHHUS U pocdar-uoH, u
M3YyUYCHHE MPU3HAKOB X MIPOTEKAHMUS.
Ilpaxmuueckas paboma

Ne 3: Tlomyuenne aMmmuaka, u3y4eHue
€ro CBOWCTB.

Buviuucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIIU

MIPU UCIOJIb30BAHUU XUMUYECKON
MOCYJIbI U 000PYI0BaHUSI.
[Ipon3BOANTE BBIYUCICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPU BHITIOJTHEHUT
y4eOHBIX 3aJaHUN TEKCThl YU4eOHHUKa,
CIIpaBOYHBIE MaTEPHUAIbI
(IepUOANYECKYIO0 CUCTEMY XUMUYECKHUX
sanemenToB Jl. 1. Menpeneena, Tabiuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U
COJIEN B BOJE, MIEKTPOXUMUYECKUH P
HaIpsKEHU METaJJIOB)
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24

OO0mas
XapaKTepUCTUKA
XUMHUYECKUX
AJIIEMEHTOB
IVA-rpynnsi.
Yraepoa u
KPEMHUH, U UX
COEIMHEHHUS

OO611ast XxapakTepUCTUKA PJIEMEHTOB
IVA-rpynnbl. OcoGeHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIEC CTENEHU
OKHUCJICHHUS.

VYriepon, asioTpOHbIE MOAU(PUKAIIAH,
pacpocTpaHEHUE B IPUPOJIE,
(du3nUecKre 1 XMMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepona

B IIPUPOJIE.

Oxkcunpl yriiepoaa, ux pusnyeckue u
XUMHUYECKHE CBOMCTBA, ICHCTBUE

Ha KUBBIC OPTaHU3MBI, IOJTyYEHUE U
MpUMEHEHNE. DKOJIOTUYECKHE
poO0JIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa rinobdaabHOTO
MOTETUICHHSI KITMMaTa, MTapHUKOBBIN
ahdekr.

VYronpHas KUCIIOTa U €€ COJTN, X
(bU3UYECKHEe K XUMUYECKHUE CBONCTBA,
MOJIyYeHHUE U IPUMEHEHHE.
KauectBennas peakiusi Ha KapOOHAT-
noHbl. Mcnonb3oBaHue kapOOHATOB

B OBITY, MEJIUIIUHE, IPOMBITIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHaYaIbHBIE TOHATHS

00 OpraHMYEeCKHUX BEIIECTBaX Kak

0 COCTMHECHMSX yTiiepoJia (MeTaH, dTaH,

OOBACHATD 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl ¥ UX COEAUHEHUMN C yUETOM
CTPOCHHUS UX aTOMOB.

Xapaktepru3oBaTh GU3NUECKUE U
XUMHYECKUE CBOKCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpEMHHUS U UX COCTUHEHUMN
(OKCHIOB yTiiepoa, YroJlbHOW KUCTOTHI,
KapOOHATOB, OKCHIa KPEMHUS,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOB),
CrocoObl UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHUE B PUPOJIE U )KU3HU YEIOBEKA.
OOBSICHATH TPUYUHHO-CJICICTBEHHYIO
CBS3b: CTPOCHHUE BEILIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IpUMeEpax
COCIMHEHUH YIJIEPOAAa U KPEMHUSL.
Onpenensath kKapOOHAT- U CUITMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0sIeM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKarOIIEH Cpee.
[ToaTBepxkaaTh 0COOEHHOCTH COCTaBa
OpraHMYECKHX BEIIECTB IPUMEpPaMu
MPOCTBIX COCAUHEHUM (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHUH,
YKCyCHasi KUCIJIOTa), B3aUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUH YTriepo/ia u
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STUJICH, alleTUJICH, TAHOJI, TIUIEPHH,
YKCYCHasl KHCIIOTA).

[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yrosb, IpUpOIHBIN Ta3, HEPTH),
POJIYKTHI UX MepepadoTKu (OCH3UH),
UX POJIb B OBITY M TPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOIOTHYECKU BaXKHBIX
BEIIIECTBAX: )KUPaX, OCIKaxX, YIIIeBOAaX —
U UX POJIM B KU3HM YEJIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHUYECKUX
Y HEOPTaHUYECKUX COCTUHCHUM.
Kpemnwnii, ero pusnueckue u
XUMUYECKHE CBOMCTBA, MMOJTYyYEHUE U
npuMmeHeHue. CoeTMHCHUS KPEMHUS

B ripupojie. OO01re mpeacTaBICHHS

00 oxcune kpemuus (1V) u kpemHueBoi
KHCITIOTE.

CuKaThl, X UCITOJIb30BaHUE B OBITY,
MEJIUITUHE, POMBIIIIICHHOCTH.
Baxueiimme cTpouTenbHbBIC MaTEPHAITB:
KepaMuKa, CTeKJIO, IIEMEHT, OCTOH,
x)ene300eToH. [Ipo6iaembl 6e3o0macHOro
WCIIOJIb30BAHUS CTPOUTEITBHBIX
MaTEpHaJIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Moaeny KpUCTAUIMYECKHUX PEIIETOK

OpraHUYECKUX BEIIECTB.

OnuceIBaTh poJIb OEIKOB, )KUPOB U
YTIEBOJOB B (DYHKITMOHHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB MPUPOHBIX
VCTOYHHUKOB YTJIEBOJIOPOJIOB, X POJIH

B OBITY U TIPOMBIIIICHHOCTH.

[TpoBOIUTH BEIYUCIICHUS TIO YPAaBHEHUSIM
XAMUYECKUX PEAKIIHM.

[T1aHupoBaTh U OCYIIECTBIIATH

Ha TPAKTUKE XUMUICCKHC
AKCIICPUMEHTHI, IPOBOANTH HAOJIOICHUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEJIEHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiiam 0e30macHoOM
paboThI B TabopaTtopun

IIPY UCTIOTH30BAaHUN XUMHYECKOM
NoCy/1bl U 000PYI0BaHUS.

Hcronp30BaTh MU BRITIOTHEHUN
y4eOHBIX 3aJaHUI TeKCThl yueOHUKa,
CIIPaBOYHBIEC MaTEPHAITBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHX
anemenToB [[. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
CoJIeH B BOJIE, DJICKTPOXUMUYECKHUM PsiTT
HaIpsHKEHUI METAJIJIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM a[CcopOLUU
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOINCTBOM
MPOTHUBOTA3A.

O3HakoOMIIEHHE C IPOAYKIIHEH
CUJIMKATHOUW MPOMBIIIIEHHOCTH
(Buneomarepuanbl: CuIMKaTHAs
IIPOMBILUIEHHOCTB ).

Mopenu MOJIeKyJ1 OpraHUuYeCKUX
BEILECTB.

Jlabopamopnuwiil onvim:

[Tomyuenue, coOupanue, pacro3HaBaHuE
Y U3y4YE€HHE CBOMCTB YIJIEKUCIIOTO ra3a.
IIpoBeneHre Ka4YECTBEHHBIX PEAKIINHI

Ha KapOOHAT U CUJIUKAT-UOHBI U
M3YyUYCHHE NMPU3HAKOB UX MPOTECKAHUSI.
Ipaxmuueckue pabomol:

Ne 4. TlonyueHune yriaekucioro rasa,
M3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTanbHbIX
3as1a4 no Teme « Baxkneiire Hemerasuibl
U UX COCAMHEHUS

Buviuucnenus:

M0 YPABHEHUSM XUMUYECKUX PEAKITUI

Hroro no pazneny

25
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Pa3nena 3. MeTasliibl 1 UX cOeIMHEHUS

3.1

OO01ue cBoicTBa
METAJJIOB

4

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxxenus B [lepuoguueckoit cucrteme
XUMUYECKUX IJIEMEHTOB

J.11. MenpaeneeBa u CTpOCHUS aTOMOB.
Crpoenue MetamioB. Metainueckas
CBSI3b U METAJNIMYECKas
KpUCTaJUIMYecKasi peteTKa.
DNEKTPOXUMHYECKHUI Pl HATPSHKEHUI
MeTauioB. GU3NUECKUEe U XUMUYECKHE
cBoiicTBa MeTaju1oB. OOI1IIHE CIIOCOOBI
noxy4yeHust meraioB. [lonsitue

0 KOPpPO3UHU METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CrnaBsl (CcTanb, YyryH, JIOPaTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U
MIPOMBITTUICHHOCTH.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

OO0pa3ipl METAIIJIOB U CILJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UU
METaJUIOB (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
O3HakoMJIeHHE ¢ 00pa3llaMu METaJIOB U
CIUTABOB, UX (PU3MUECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHMA
U IPUMEHSITh 3TH MOHSITHUS TIPU OMTUCAHUU
CBOMCTB BELIECTB U UX MPEBPALICHUM.
OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBOMCTB DJIEMEHTOB-
METAJIJIOB U UX COEIMHEHHI C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOSHHUE METAJIJIOB,
oOmue hrU3NIecKue 1 XUMUIECKHUE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOObI
MOTYy4YEHUs] METaJIIOB.

OnuceIBaTh CIIOCOOBI 3aIIIUTHI METAJIJIOB
OT KOPPO3HH.

CrnenoBath npaBuaaM O€30MMacHOM
paboTHI B 1a0OpATOPUH MPU
MCIIOJB30BaHUU XUMUYECKOU MOCYAbI U
000py10BaHUSI.

[Tpon3BOANTH BBIUUCICHUS

M0 YPaBHEHUSIM XUMUUYECKUX PEaKIIHA,
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPHUMECH.

VYyacTBoBaTh B COBMECTHOM padboTe

B I1ape WJIU TPYIIIIE.

Hcnonb30BaTh pU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl yUeOHUKA,
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Buviuucnenus:

10 YPABHEHUSM XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECHU

CIIPAaBOYHBIE MaTEpPHAIbI
(ITeproguueckyto CUCTEMY XUMHYECKUX
anemenToB /. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUH PST
HaIpsSHKEHUN METAILIIOB)

3.2

Baxueiimue
METAJUIbI U X
COEIMHEHUSA

16

[IlenouyHble METAJJIBI; MMOJOKEHHUE

B [lepuoanueckoi cucteMe XUMUYECKUX
anemeHToB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXO0XJAEHHUE B IPUPOJIE.
dU3NYEeCKUEe U XUMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbI
Y TUJIPOKCHUJIBI HATPHUS U KAJIHSL.
[IprmeHeHne METOYHBIX METAIUIOB U UX
COCJIMHEHUM.

[[lemouyHO3EeMENBHBIE METAJIIIBI MATHUWA U
KaJbluii: osnoxxeHnue B [lepuoanueckoit
CUCTEME XUMHYECKUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX aTOMOB,
HaxoXxaeHue B mpupoje. uznueckue u
XHMHUYECKHE CBONCTBA MarHus u
Kanelsl. BaxkHenme coeIMHEHUS
KaJIbITUS (OKCH/I, THIPOKCHI, COJIH ).
JKECTKOCTh BOABI U CLIOCOOEI €€
YCTpaHEHHUS.

ANOMUHUN: TTOJ0XKEHUE

B [leproanyeckor cucTeMe XUMUYECKUX

OOBsCHATH 001ITHE 3aKOHOMEPHOCTH

B N3MCHEHUH CBOMCTB 3JICMEHTOB-
METaJUIOB ¥ MX COCTMHEHHI B TPYIITIax

C Y4€TOM CTPOEHHUS X aTOMOB.
XapakTepu3oBaTh (PU3UYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCMHEHUN (OKCHJIOB,
THAPOKCUJIOB, COJIEH ), CTIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE U 3HAUCHHE

B MIPUPOJIC U )KMU3HU YeJIOBEKa.
YcraHaBIMBaTh MPUYUHHO-
CJICZICTBEHHYIO CBS3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — NMPUMEHCHHE —
Ha IPUMEPax U3y4aeMbIX BEIIECTB.
PacrmiosHaBaTh ¢ HOMOIIBIO KAYE€CTBEHHBIX
pEeaKIMii HOHBI METAJIJIOB: MarHus,
KaJIblIMs, aTFOMUHUS, [IMHKA, skene3a (1)
u xenesa (III), meau (11).

Jloka3biBaTh aM(OTEPHBIN XapakTep
OKCHJIOB Y TUAPOKCHUIOB ATFOMUHUS U
[IMHKA.
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anemeHToB JI.1. Menneneesa, ctpoenue
aToMa, HaXO0XKJICHUE B IPUPOJIE.
du3nyecKrue 1 XMMHUYECKHE CBOMCTBA
amroMuHUsA. AM(OTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHMUSL.
Kenezo: nonoxenue B [lepuognueckoit
CHCTEME XUMHUYCCKHUX DJICMCHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxO0XJeHUE B npupojie. Puznueckue u
XHMHYECKHE CBOMCTBA keje3a. OKCUIbL,
TUAPOKCUIBI U comu xxene3a (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJy4YCHUE.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Oco0OEHHOCTH B3aUMOICHCTBHS OKCHJIA
KaJIBIIMSL U HATPHUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpanMBaHue IJIaMEHU HOHAMU HATpUs,
Kajaus U KaJIbIus (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
Hccnenosanue cBONCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOIe
(BO3MOKHO HCIIOJIb30BaHUE
BHUIEOMATEPHUAIIOB).

Jlabopamophvie onvimoi.:

IIpoBeneHne KauyeCTBEHHBIX peakIui
Ha UOHBI (MarHus, KaJIbIKs, ATIOMUHUS,

[InaHupoBaTh U OCYIIECTBIIST

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIOACHUS,
JI€J1aTh BBIBOJIBI 10 pe3yJIbTaTaM
DKCIIEPUMEHTA IIPU IPOBEICHUN
71a00PaTOPHBIX OIBITOB U MPAKTUYECKUX
paodoT.

CrnenoBaTh npaBuiiaM 0€30MmacHON
paboThl B 1abopaTopuun

IIPU UCIIOJIb30BAHUH XUMUYECKOMN
MOCY/Ibl U 000PYAOBAHUSI.

[Ipon3BOANTE BBIUUCIEHUS

0 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B IIape WJIM IpymIe.

BricTpauBaTh pa3BEpHYTHIC IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpMaIUIO U3 yueOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, IPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUH
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uuHka, xenesa (II) u xenesa (I111), meau
(IT), onucanue MpU3HAKOB UX
IPOTEKAHMUS.

Hccnenoanne ampOTEpHBIX CBOWCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUIA
LMHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKécTkoCcTh BOJBI 1 METOABI €€
YCTpaHEHHS.

Ne 7. Pemienne sKkCiepuMEHTAIBHBIX
3aJ1a4 o TeMe «Bakuennime MeTaibl U
UX COCTMHEHUSD.

Buruucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIU COAEPKUT MPUMECH;

MacCCOBOM JTOJIM BBIXOJa MPOYKTa
peakiuu

Hroro no pazneny

20

Pa3n

e 4. XuMHS M OKPYKA0LIas cpeaa

4.1

XUMHUA U
OKpyXkaromas cpena

3

BemectBa u MaTepraiibl B HOBCEAHEBHOMU
KU3HU YenoBeka. bezomacHoe
HCMOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKUX 0KOTax U OTPABJICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEU
cpenbl (TpeaesibHas JOMyCTUMAast

XapakTepu3oBaTh POJIb XUMHHU

B Pa3NUYHBIX chepax AesaTeTbHOCTH
JIFO/IeH, OCHOBHBIC BEIIECTBA U
MaTepHalibl, MIPUMEHSIEMbIE B )KU3HU
COBPEMEHHOTO YE€JIOBEKA.

OOBSACHATH YyCIIOBUS 0€30MaCHOTO
UCIIOJIb30BaHUS BEUIECTB M XUMHUYECKHUX
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KOHIIEHTpaIus BeuecTB. Posib xumuu

B PEILICHUH SKOJOTUUECKUX MPOOIIEM.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenune oOpa3oB MaTepraioB
(CTeKJI0, CTUTaBBI METAJJIOB, TTOJIMMEPHBIC
MaTepHuabl)

peakiuii B OBITY.

AHanM3UpPOBaTh U KPUTUUECKHU
OIICHUBATH WH(OPMAIINIO O BIUSHUH
MIPOMBIIIIJIECHHOCTH, CETLCKOTO X0351CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYKarOIIEU CPEbI.

YMeTh OKa3bIBaTh NEPBYIO TOMOIIb

MIPU XUMUYECKUX 05KOTaX U OTPaBJICHUSX.
[IpuHUMaTh ydacTue B 00CYKICHUU
po0JIeM XUMHYECKON 1 IKOJIOTHIECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TpodIeMe 1
npeiaraTb BO3MOKHbIE ITYTH €€
penieHus

Hroro no pazaeny: 3
Pe3epBHOE Bpems 3
OBILEE U1CJIO HACOB 68
I10 ITPOT'PAMME
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