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denepanbHas paboyasi mporpamMma 1o y4eOHOMy MpeaMeTy «XuMmus» (0a30BbIi
ypoBeHb) (mpeamerHas o0nacTh «EcTecTBeHHO-HAy4HBIE TMPEIMETHI») BKIHOYAET
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHue 00YICHMS, TUIAHUPYEMbBIC PE3YIhTaThl OCBOCHUS
POrpaMMbI 110 XUMHH, TEMATUYECKOE MIJIAaHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)kaeT OOIIME 1AM M 3ajladyd U3Y4YCHUs] XHMUH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEANOChUIOK K €€ W3YYEHUI0 OOYJaroIIMMUCH,
MECTO B CTPYKType Yy4eOHOro IJiaHa, a TakKe MOJIXOJbl K OTOOpYy colepkKaHus,
K OIPEJICICHUIO TUTAHUPYEMBIX PE3YIbTATOB.

Conepxanue OOydeHMsI PACKpBIBAET COJEpXkKATENbHbIC JIMHUU, KOTOPBIC
npeaiaratoTes sl 00s13aTeIbHOTO U3YYEHHUSI B KaXJOM Kjlacce Ha YpPOBHE OCHOBHOTO
oO1iero oOpazoBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MPOTPAaMMbI IO XHUMHH BKIIIOYAIOT
JMYHOCTHBIE, METalmpeJAMETHbIE pe3yJbTaThl 3a BECh NEPUOJA OOydUEeHHS Ha YPOBHE
OCHOBHOTO 00IIIero 00pa30BaHUsl, a TaKXKe MPEAMETHbIE JOCTHKEHHUS O0y4YaroIerocs
3a KaXXJIbIi TOJ] OOy4eHHUS.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs COCTaBJIEHA
Ha OCHOBe TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
porpaMmMbl OCHOBHOTO 001iero oOpaszoBanus, mnpeactaBieHHbix B DOI'OC 00O,
a TaKkKe Ha OCHOBE (QeAepalibHOM paboueil MmporpamMMbl BOCIHTAHHUS U C Y4ETOM
KOHIICTIIIUMA TIperoJaBaHusl y4eOHOro mpeaMera «XuMUS» B 00pa30oBaTeIbHBIX
opranuzauusax Poccurickon denepanuu.

[Iporpamma no xumuu pa3paboTaHa C UEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o y4eOHOMY MPEIMETY.

[Iporpamma o xumMum Aa€T NPeCTABICHUE O LENsIX, 00IIel cTpaTeru oOy4eHus,
BOCIIUTAHUS W  Pa3BUTHS OOyYAIOMIMXCS CPEACTBAaMU y4eOHOTro  MpeaMeTa,
yCTaHABIMBAaET  O0s3aTeIbHOE  MPEIMETHOE  COJEp)KaHWe,  MpPeaycMaTpUBACT
pacrpeiesieHre €ro 1no KjiaccaM U CTPYKTypUpPOBaHUE MO pa3zesiaM U TeMaM NpOorpaMMbl
0 XWMHH, OIpENeisieT KOJWYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEPUCTHKU
COJIEpKaHMS, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh HM3YYEHUS XUMHH C YYETOM
MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBf3€H, JIOTMKHM Y4eOHOTO TMpolecca,
BO3PAaCTHBIX OCOOEHHOCTEW OO0ydYaromMXcCs, OMpEeeNiseT BO3MOXKHOCTH  IpeaMera
JUIS peayin3allui TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs, a Takke TpeOoBaHUM
K pe3yibTataM OOy4YeHHUs XMMHUHU Ha YPOBHE IeJiel M3y4eHHs MPEAMETa M OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATENILHON JESITEIbHOCTH 00YUYaroIIerocsi Mo OCBOCHHUIO Y4EOHOIO
COJZIEpKaHHUS.



3HaHWEe XMMHHM CIYXUT OCHOBOM it  (OpMUPOBaHUS  MHUPOBO33PEHUS
00y4aroIIerocs, ero MpeACTaBICHUH O MaTepHATLHOM €AMHCTBE MUPA, BAKHYIO POJIb
urpaioT (GopMUpyeMble XHUMHEH MpEACTaBICHUS O B3aWMOINPEBPAIICHUAX SHEPTrUU
U 00 DSBOJIOLMHM BEIIECTB B MPUPOJE, O MYTIX PEIICHUs TJIOO0ANIbHBIX MPoOdIeM
YCTOMYMBOIO pPa3BUTUS YEJIOBEYECTBA — CHIPBEBOM, JIHEPIETHUYECKOM, NHUIIEBON
U DKOJIOTUYECKOM O€30MacHOCTH, MPOOJIeM 3ApPaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEH NJisi caMOpa3BUTHUSI U (OPMHUPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 00111eH U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOATEIbHOW  Y4YEOHOM  JI€ATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCIIEIOBATEIbCKUX  YMEHHMH,  HEOOXOAMMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON e TENIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/1a HA €IWHCTBO MNPHUPOALI M YEIOBEKA, SBISETCA OTBETCTBEHHBIM 3TalioM
B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON rpaMOTHOCTH 00Y4arOIIUXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOIMUYECKOE 0Opa3oBaHUE
o0y4Jarommxcs.

Jlanubpie HampaBiieHHS B OOYYeHHMM XUMHH OOECIEYUBAIOTCS CHEIU(DUKON
coJiepKaHusl yueOHOro MpeiMeTa, KOTOPbIN SBJISETCS Me1aroriuecky alaTUPOBaHHBIM
OTpakeHueM 0a30BOIl HAYKM XHUMHH HA ONIPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHUS OpPUEHTUPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCA CHCTEMbl IEPBOHAYAIBHBIX MOHSITHH XHMHH, OCHOB
HEOPTraHWYECKON XMMUHU U HEKOTOPBIX OTACNbHBIX 3HAYUMBIX MOHSITHI OpraHUYECKON
XUMUH.

CtpykTypa conepKaHUsi NpPOrpaMMbl MO XUMHH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 Noaxoaa K €€ nzydeHuro. ComepkaHue CKIIaIbIBAETCS U3 CUCTEMBI TIOHATHI
O XMMHUYECKOM 3JIEMEHTE WU BEIIECTBE W CUCTEMBI MOHATHA O XUMHUYECKON pEaKIUH.
Ob6e 3T cucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHIHUITY [OCIEI0BATEILHOTO
Pa3BUTHSI 3HAHHMI HA OCHOBE TEOPETUYECKUX MPEICTABIEHUI PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOT'O YUYE€HMS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

YYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKOMN TUCCOIUAIINN BEIIECTB B paCTBOPaxX.
TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUUYECKHU MOTYYEHHBIX U

OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEIOBATENHFHO OT OJHOTO YPOBHS K JPYroMmy,
BBIMIOJHAS (PYHKIMM OOBSACHEHHWS U TMPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOXKHOCTEH IPAKTUYECKOTO IPUMEHEHMS U NIOJIYYCHUS U3y4aeMbIX BEILIECTB.



OcBoeHMe nporpamMmsl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOW COCTABJISIONIEN HAy4YHOW KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
IPUPO/BIL, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METO/IaM [MO3HAHMS B HAYKE.
N3ydyeHne XuMuM OPOUCXOANT C MPUBJICUECHUEM 3HAHUN U3 PaHEE U3YUEHHBIX YUEOHBIX
npeameToB: «Okpyxaromuil Mup», «buosorus. 5—7 kmacce» u «dusuka. 7 Kiaacey.

[Ipy u3yyeHun XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XMMHYECKOM
HayKM KakK OOJIaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUUYECKOH eATEIbHOCTH
YelloBeKa MW KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJBTYpHL. 3amada y4eOHOTro
npeaMeTa COCTOMT B (POPMUPOBAHHMU CUCTEMBbl XMMHUYECKMX 3HAHMNA — BaXKHEMIINX
($akTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, JOCTYMHBIX 00O0OIICHUN
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKd, B NMPUOOLICHUHM K HAayYHBIM METOJaM
NO3HAHUS MpPU M3YUYEHUU BEIIECTB W XHUMHUYECKUX peakuuid, B (OPMUPOBAHUU
Y Pa3BUTHM IO3HABATEJIbHBIX YMEHUN U MX NPUMEHEHUH B Y4€OHO-TIO3HABATEIHLHOMN
U y4yeOHO-UCCIIEOBATENbCKON JAESITENbHOCTH, OCBOCHHU IMpaBuil  0€30IacHOro
oOpalleHus C BEIIECTBAMHU B TOBCEAHEBHOM )KU3HHU.

[Ipy u3yyeHUM XMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs Ba)XHOE
3HaYeHHUE NMPUOOPETU TaKue 1, KaK:

(dopmHpoBaHue MHTEIJUIEKTYJIBHO pa3BUTOM JUYHOCTH, TOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY HPHUHITHIO PEIICHHH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

HaNpaBJIE€HHOCTh OOyY€HHUsT Ha CHUCTEMAaTUYECKOE MPHOOIICHHE O0ydaroluxcs
K CaMOCTOATEJIBHON ITO3HABATEIILHON JEATEIbHOCTH, HAyYHBIM METOJaM II03HAHMS,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

obecrnieyeHue yclioBHi, ClIOCOOCTBYIONMIMX MPUOOPETEHUIO 00YUAOIITUMUCS OTBITA
pa3HOOOpa3HOW JAESATENbHOCTH, MO3HAHWUSA W CaMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHBIX BUIOB
NEATEIbHOCTH;

dbopmupoBanue 001Ie PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYUYHOUW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOLIETO MUPA, UCTIOIb3YsI
3HAHMUS U ONBIT, MOJYYECHHbIE NPHU HU3YYEHUU XUMHUH, NMPUMEHATH WX IMPU PEIICHUU
npo0seM B NOBCEAHEBHOM KU3HU U TPYAOBOU JIE€ATEILHOCTH;

(dopMupoBaHue y oOOydyaroIUXCs TYMaHUCTHMYECKHUX OTHOIICHUN, MOHMMAHUS
LHEHHOCTH XUMHUYECKHUX 3HAHUM [JI1 BBIPAOOTKM SKOJOTMYECKU II€JIecCO00pa3HOro
NOBE/ICHUS B OBITY U TPYJOBOM AEATEIHLHOCTU B LESX COXPAHEHUSI CBOETO 3710POBbs U
OKPYKAIOIIEH IPUPOJHOU CPELIBIL;

pa3BUTHE MOTHBAIMM K  OOY4YEHHIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIIMTaHUIO HA OCHOBE YCBOEHHS 00I1I€UEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpY NP0 ¥ HAIIPaBIEHHOCTH JalbHEUILIEr0 O0yUeHUsl.

OO1iee 4MCIO0 YacoB, PEKOMEHIOBAaHHBIX MJs M3yueHus xumuu, — 136 vacos:
B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).



JUig Kax10ro Kiacca NpeayCMOTPEHO pe3epBHOE YUeOHOE BpeMs, KOTOPOE MOYKET
OBITh UCIIOJIBF30BAHO YYACTHHUKAMHU 00pa30BaTEIBHOTO MpoIiecca B LENAX (HOpMUPOBAHUS
BApUATUBHOM COCTABIISIONICH cofiep kaHusl KOHKpPETHOU paboueil nporpammsl. [Ipu 3Tom
oOsi3arenbHas (MHBapUaHTHAs) 4YacTb COJCP)KAHUS [PEIMETa, YCTAHOBJICHHAs
pUMEPHON paboyeil MporpaMMoi, U BpeMsl, OTBOJIUMOE Ha €€ U3y4YEeHHE, JOJKHBI ObITh
COXPaHEHBI MTOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHSITHS

[Ipeamet xumun. Posib XUMUU B )KM3HU YEJIOBEKa. XMMHUS B CUCTEME HayK. Terna u
BemecTBa. Ou3nyeckrue CBOMCTBA BEIIECTB. ATperaTHOe cOCTOsTHUE BemecTB. [lonsaTue
O MeToJax Mo3HaHusi B xuMuM. Yucteie BemectBa M cMecu. CrocoObl paziesieHus
CMECEH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 7IeMEHThl. CHMBOJIBI XUMUUYECKUX 2JIEMEHTOB.
[IpocThie 1 cOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNbHasi aTromMHass Macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBas J0JI1 XUMHUYECKOTO DJIEMEHTA B COSMHEHUH.

KonuyectBo BemectBa. Moiib. MossipHas Mmacca. B3auMocBsI3b KOJTMYECTBA, MAcChl
U 4YHUClIa CTPYKTYPHBIX €JMHMI] BemiecTBa. Pacu€rel mo QopmynaM XUMHUYECKHX
COCIVHEHN.

duznyueckre U XUMUYECKHE SIBJICHUS. XUMUYECKast peakius 1 e€ mNpu3Haku. 3aKOH
COXpaHEHHUs] MacChl BEUIECTB. XUMUYECKUe ypaBHeHHs. Kiaccudukanus XuMUYECKUX
peakiuit (CoeAMHEHs, Pa3IOKEHUsI, 3aMeIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TMOCYAOW, MpaBWjiaMud paboThl B jabopaTopuu u
npuémMamMu oOpaiieHust ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHUUECKUX BEIIECTB, HAOMIOJCHUE (PU3UUECKUX
(n1aBrieHHE BOCKA, TassHUE JIbJa, pACTUpPaHUE caxapa B CTYIIKE, KATIEHUE U KOHCHCAITUs
BOJIbI) U XUMHUYECKMX (TOpEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJIEHWH, HAOIIOJCHHE W OMHCAaHUE MPU3HAKOB
MPOTEKAHUSI XMMHUYECKHUX peakuuid (pa3ioKeHWe caxapa, B3ahuMOJICHCTBUE CEPHOM
KHCJIOTBHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna menu (1) mpu HarpeBanwmy,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopom conu menu (II), nzydenne cnocoOoB pa3aeneHus
cMeced (C TIOMOINIbIO MarHuta, (QWIBTPOBaHWE, BBINAPUBAHHUE, JUCTUILISLINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKUA MOBAPEHHON COJM, HAOMIOJIEHUE U ONMUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCCHhl,
co3ZaHue Mojieeil MoJieKy (IIapoCTEeP>KHEBBIX).

BaxxHelne npeacTaBuTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 371€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnenne kuciaopoja B mpupoje, pu3uueckue U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcuabl. [lpumenenune kucnopoma. CrocoObl MONyYEHHUS KHCIOPOAA
B JlabopaTtopuy M TMPOMBINUICHHOCTH. KpyroBopoT kwuciopomga B mpupoxae. O30H —
IITOTPOIHAS MOAUDUKALIMS KACTOPOAA.



TernoBoit 3PexT XUMUYECKON peakiuu, TePMOXUMUYECKUE YPABHEHHS, DK30-
U DHIOTEPMUYECKHE peakuuH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HCHHE BO31yXa,
yCWJICHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkneHne Bomopona B IIpUpPOIE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciorsl u
COJIH.

MonsipHbiii 00BEM ra3oB. PacuéTsl Mo XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBoMCTBA BoAbl. Bona kak pactsopurens. PactBopsl. Hacslmennsie u
HEHACBIILCHHBIE pAacTBOPHI. PACTBOPUMOCTE BelecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOKCTBA BOAbl. OcHOBaHUs. Ponb pacTBOpoB B mpHpOAE U
B )KM3HH 4esoBeKa. KpyroBopoT BoabI B IpUpoAE. 3arps3HEHNE NPUPOAHBIX BoA. OXpaHa
Y OYMCTKA IMPUPOJHBIX BOJ.

Knaccudpukanus Heopranmueckux coenuHeHuil. Oxcuabl.  Knaccudukanums
OKCHU/IOB: cosieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyomue. Homenknarypa okcuaoB. @u3zndyeckue U XUMUYECKUE CBOMCTBa
okcuaoB. [loyyeHne OkCcuIoB.

OcHoBanus. Knaccudukanus ocHOBaHUI: IETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknartypa ocHoBaHuil. @PU3MYECKME W XHWMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Pusznyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTaiuioB H.H. bekerora. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coiieil. Du3nueckue M XHMHYECKHE CBOWCTBA COJIEH.
[lonyueHue conen.

['eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHHU.

Xumuueckuil Ikcnepumenm:

Ka4ueCTBEHHOE OIpeJeiCHUEe COACPKAHUSI KHUCJIOpoAa B BO3AyXe, MOJIydeHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYCHHE CBOMCTB  KHUCIOpOJa, HAOIIOJCHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOBHHUKHOBEHHUS U MPEKpaIlCHUs
ropenusi (Tokapa), O3HAKOMJICHHE C OOpas3laMu OKCHJOB M OIHMCAHUE WX CBOICTB,
MoJIy4eHHe, coOuMpaHue, pacro3HaBaHWE M W3YYCHHE CBOWCTB BojOpoja (ropeHue),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaomM wMeau  (II)  (BO3MOXHO HCITOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOIOICHE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MOITb, MccienoBaHue
OCOOCHHOCTEHM PacTBOPEHHUS BEIIECTB C Pa3IMUYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PacTBOPOB C ONPEAECITEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, B3AMMOICVCTBUE
BOJbl C MeTauilamMu (HaTpueM M KaiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJTFO/IEHNE N3MEHEHUS OKPACKHA MHIUKATOPOB B PACTBOPAX KHUCIIOT U IIETI0UEH,
u3ydeHue B3aumojencTBus okcuaa meau (I1) ¢ pacTBopoM cepHO KHCIOTHI, KHCIOT
C MeTa/llaMH, peakluil HeWTpanau3aluu, MOJy4eHHUEe HEPACTBOPUMBIX OCHOBAHMIA,



BBITECHEHHUE OJTHOTO METajlla APYTMM U3 PacTBOpa COJIU, PEIICHNUE YKCIIEPUMEHTAIIBHBIX
3a1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COSIUHEHUI.

Iepuoanueckunit 3akoH u Ilepuoamuyeckass cucTeMa XUMHYECKHX 3JIEMEHTOB
JA.A. MenpgeaeeBa. CtpoeHue aToMoB. XuMHYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMBITKH KJIACCU(DUKAIIMU XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIC U IIEJIOYHO3EMETbHBIE METAJLIIbI, TAJIOT€HbI, THEPTHbHIC
rasbl). DJIIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucTeMa  XUMHUYECKHX  DJIEMEHTOB
J.N. Menneneera. KopoTkonepuoanas u nnuHHonepuoaHas dopmel [leproanueckoit
cucreMbl xuMudeckux 3seMmeHToB .M. Menneneesa. [leproapr u rpynmel. @uzndeckui
CMBICJI ITIOPSIKOBOI'O HOMEPA, HOMEPOB MEPUOA U IPYIIBI JIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onexkrponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMEeHTOB [lepuoanueckoit
cucrembl JI.MI. Menneneea. XapakTepuUCTUKA XHMHYECKOI'O DJJEMEHTA II0 €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHHUS paguyca aTOMOB XHMMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuoanydeckoil cuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAyKU U npakTuku. /.M. MenneneeB — yu€HbIi U rpa)KJaHVH.

Xumuueckasi cBa3b. KoBasnieHTHas (mosisipHass ¥ HEMOJSIpHasi)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenb okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHSI U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil 5Kcnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYei, MPOBEICHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakluil (TopeHue,
peaKIuy PasyIoKEHUsI, COCTUHCHUS ).

Mesicnpeomemuvie cés3u

Peanmzanust MexXnpeaMETHBIX CBsA3ed TMPU U3YYEHUM XUMHU B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
W TIOHSTHM, SBJSIOIMIUXCS CHUCTEMHBIMHM IS OTAECIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTecTBEeHHOHAYUYHbIC TTOHSATUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUsl, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, TIePUOIUYHOCTb, HAOIIOJCHHE, OSKCIICPUMCHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, W30TOIIbI,
PaMOAKTUBHOCTh, MOJIEKYJA, SIEKTPUIECKUN 3apsifl, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, TUTAHETHI, 3BE311bI, COHIIE.

buonorus: dorocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TOPO/bI, MOJIE3HBIE
UCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M1 XMMHUYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepmoamueckas cucTeMa  XUMHUYECKHX  DJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPUOJOB, Kaluus, KaJIbLUA U UX COCIUHEHUU
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepnoandeckon cucreme U CTpOCHUEM UX
aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMAYECKON CBA3U. THUIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THINA KPHUCTAUIMYECKOM PEMETKM W BHIA
XAMHUYECKOM CBSI3H.

Knaccudukanyus ©u HOMEHKJIAaTypa HEOPTraHUYECKHUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCAIINXCS K PAa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUM,
I€HETUYECKas CBsI3b HEOPraHWYECKUX BELIECTB.

Knaccudukanms  XUMUYECKHMX  peakUMid MO  pa3jiMyHbIM  [pU3HAKaM
(Mo 4MClly U COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEMIOBOMY 3(PQeKTy,
0 U3MEHEHUIO CTENEHEW OKHUCIIEHUS XHMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH,
M0 YYacCTHIO KaTalu3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIMH, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsitTue o ckopocTu xumuueckou peakiuu. [lonsatue o0 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IOHATHE O TOMOTE€HHBIX M TIe€TEepPOre€HHBIX
peakuusx. Ilonstme o  karanuse. IloHsatTne O  XMMHUYECKOM  PaBHOBECHM.
@akTOphl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKON PEAKLUUU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPAaBHEHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMH C UCTIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOJUTUUECKON NHCCOUMALMU. ODJEKTPOJHUTHl M HEDJIEKTPOJIMTHI.
Katnonbl, aHuOHBI. MexaHW3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMU  BHUJIAMU
XuMHUUeckoi cBs3u. Ctenenb auccounanu. CUIbHBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCIOBUS MPOTEKaHUs peakiuii HOHHOTO OOMEHa,
MIOJIHBIE ¥ COKPAIEHHBIE HOHHBIE YpaBHEHUs peakunid. CBOICTBA KHCIIOT, OCHOBaHUW U
COJIEHl B CBETE MPEJCTABIECHUN 00 3JIEKTPOIMTHUECKOW Auccoumanuu. KauecTBeHHbIE
peakiuu Ha HoHBI. [loHATHE O THApONIM3E CcoNen.
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Xumuueckuii IKCnepuUMenm:

O3HAKOMJICHHE C MOJCISAMH KPUCTAUTMYECKUX PEMETOK HEOPTraHUIEeCKHX
BEIIECTB — METAJUIOB M HEMETAIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICTIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU PEaKIMH OT BO3IACHCTBUS
pasIUYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoliiecca TUCCOIUAIIN KUCIOT, IIEI0Ye 1 coyield (BO3MOXKHO HCITOJIb30BAHUE BHJICO
MaTepUajoB), IPOBEJACHNUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKH MPOTCKAHUS PeaKIIHid
HOHHOTO 0OOMeHa (00pa3oBaHUE OCaJIKa, BBIJCICHNUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TOpeHue,
peakiMy pa3joXKeHHsS, COCAUHCHHs), pACMO3HABAHHE HEOPTaHUYECKUX BEIIECTB
C TIOMOIIIBIO KaY€CTBEHHBIX PEAKIIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTasibl 1 X COeTUHEHUSA

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
crenieHu okuciienus. CtpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYECKHE CBOWMCTBa Ha mpuMmepe xjopa (B3aUMOACHCTBHE C MeETallIaMu,
HEMeTaJuIaMH, IeiaouaMu). XiopoBoopo. ColisiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHEeHHe. J(elicTBUe XJIOpa M XJIOPOBOAOPO/Ia Ha OPTaHU3M YEJIOBEKa.

Baxueimme XJ10puibl 1 UX HAXOXKICHUE B IPUPOJIE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu oOkucieHus. CTpoeHue U (PU3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U CePbl. AJITOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOJIOPO/I, CTpOeHUE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. OKCUABI CEPhbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
bu3nUeckue U XUMUYECKHUE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KUCIOT U
crenuduyeckue). XUMUYECKUE PEeaKIUH, JISKAIINE B OCHOBE MTPOMBIILICHHOTO CIIoco0a
NOJIy4eHHUs cepHOil KUCIOThl. [IpruMmeHenue cepHoil KUcoThl. CoJii CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyinbdaT-uoH. Haxoxnenue ceppl U €€ COCTMHEHHM
B Npupojie. XUMUYECKOE 3arpsi3HCHUE OKPYKAIOIIEeH Cpelbl COSAMHEHUSIMU CEphI
(KUCTIOTHBIE TOXKIH, 3arPsI3HEHNE BO3IyXa U BOJIOEMOB), CITOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO6m1as xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHBIC CTETICHH OKUCIEHUSA. A30T, paclpOCTpaHEHHUE B IPUPOJIE, (HU3UIECKUE U
XUMUYECKre cBoicTBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usudeckue u
XUMHUYECKUE CBOMCTBA, OJTydyeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKHUE
Y XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiysi Ha MOHbI aMMOHUSI.
A3OTHast KUCIOTa, €€ MmojyyeHue, GUu3nuecKue U XMMUYECKHe CBOMCTBA (0Olue Kak
MPEACTAaBUTEIISI KJlacca KUCIOT U crienuduueckue). Mcnonb3oBaHre HUTPATOB U COJieH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HCHUE
OKpYXalollel Cpelibl COeMHEHUSIMU a30Ta (KUCJIOTHBIE O/, 3arpA3HEHUE BO3yXa,
MoYBBI ¥ BOOEMOB). Docdop, amnorponHsie Mogudpukaruu dochopa, husndeckue u
xumuueckue cBoiictBa. Okcun dochopa (V) u dochopHas kucinora, PU3NIECKUE
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U XUMHUYECKHE CBOICTBa, mnonydyeHue. Hcnonb3zoBanue @ocaTtoB B KadyecTBe
MUHEPAJIbHBIX YA0OPEHUI.

O6mas xapakTepucTuka 31eMeHToB [V A-rpymnmbl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTEepHbIE CTENEHW OKHUCICHHS. YIJIEepoA, aUIOTPOIHbIE  MOJIU(pHUKaLuUH,
pacmpocTpaHeHue B Tpupoie, (U3MUECKMEe W XUMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopor yriepoaa B npupoje. OKCUAbl yriiepoaa, uX (pU3H4EeCKUe U XUMUYECKUE
CBOICTBA, JACHCTBUE HA KUBbIC OPraHU3MBbI, TIOJy4eHUE U TPUMEHEHUE. DKOJOTUYECKUE
npobiieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rimo0aabHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTonpHas KUCIOTa W e€ COoiu, uX (U3NYECKUEe H
XUMHUYECKHE CBOMCTBA, MOJTyYeHUE U puMeHeHne. KauecTBeHHas peakiys Ha kapOoHaT-
noHbI. Mcnonp3oBaHue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBILIIEHHOCTA U CETLCKOM
XO3SUCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, TWIEH, alETWUJIEH, 3TAHOJ, TIUIEPHUH, YKCYCHas KHCIIOTA).
[IpupoHbIe HICTOYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBIN a3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILITIEHHOCTU. [loHsITHE O OHMOTOTHYECKH
BAXKHBIX BEIIECTBAaX: JKHMpaxX, OeiKax, YIJIeBOJaxX — M HMX POJU B KU3HH YEJIOBEKA.
MarepuranbHO€ €IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COEAUHEHHU.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasieHuss 06 okcuae kpemuaus (IV) u
KpeMHUeBOW kucnore. CUITMKATHI, WX HCIOIb30BaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneliue cTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [IpoGiembl 6€30macHOT0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTepUasioB
B IMOBCEIHEBHOW >KU3HM.

Xumuueckuil 5kcnepumenm:

U3ydyeHrue o0pa3lloB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKUUN Ha XJOPUI-UOHBI U HAOIIOEHHE MPU3HAKOB HMX
MPOTEKaHMs, OMBIThI, OTpaXxarolue (U3NIECKue U XUMUYECKHE CBOMCTBA rajJOr€HOB U
UX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), O3HAKOMJICHUE
c oOpasimamMu XJIOpUAOB (TaJOreHHUJIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U e
COEMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUECOMATEPHANIOB), HAOIIOACHHUE Mpoliecca
OoOyTIIMBaHMS caxapa MOJl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, MPOBEICHUE KaueCTBEHHOU
peakuuu Ha Ccynb(haT-uOH W HaAONIOJIEHUE MpU3HAKa e€ MPOTEKaHMs, O3HAKOMJICHHE
c (¢u3MYEeCKUMHU CBOWCTBaAMHM a30Ta, Qocpopa HU HUX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), oOpa3liaMHu a30THBIX U (POCPOPHBIX yTOOpEHUIA,
noJlyuyeHue, coOupaHue, pacro3HaBaHUE M M3y4EHUE CBOICTB aMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocdaT-UOH U U3yUYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MO>XHO HCMOJB30BAHUE BUCOMATEPHUATIOB), U3YUEHUE MOJENEH KpUCTaJUIMUECKUX
pem€Tok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE € MPOLIECCOM aACcopOIu
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pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MNPOTHUBOTasa,
NoJlyueHue, coOupaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
NPOBEJCHIE KAueCTBEHHBIX pEakluii Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yYEHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHHE C  MPOJAYKLIHMEH  CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adau Mo Teme «Baxueiimme
HEMETAJUIbl U UX COCAMHEHUS.

MeTaJiibl M X COCAUHEHUS

OO1ast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM HX
nonokenus B Ilepuoamdeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHusi atToMoB. CTpoeHHe MeTauioB. Merajumdeckas CBsI3b U METaJuIMdecKas
KpUCTAJUINYECKAsT PEmETKA. OJIEKTPOXMMHYECKHW DA HANPSHDKEHWHA  METAJUIOB.
dusnyueckre U XUMUUYECKHE CBOMCTBA MeTAJI0B. O0IIHE CIIOCOOBI MOTYYEHHSI METAIJIOB.
[ToHsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[Ilenoynbie MeTauibl: IOJNOKEeHWE B llepuoanueckod cucTeMe XHUMHUYECKUX
anemeHToB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXICHHUE B MPHUPOJIE.
®duznyeckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanusa). OKCUIbpl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne nenoYHbIX META/UIOB U UX COCIMHEHUN.

[IlenouyHO3€eMeENbHBIE METAJIBI MArHUK U KaJIbLIUM: TIOJ10KeHue B [lepruoanueckon
cucreMe xuMmuieckux anemMeHToB .M. MenaeneeBa, CTpO€HHUE UX AaTOMOB, HAXOXKJICHUE
B mpupone. Pusnyeckue U XMMHYECKHME CBOWCTBA MarHus M Kajuplus. Baxueiimmne
COEUHEHMs KaJblUs (OKCHI, TUAPOKCUA, coiu). KECTKOCTb BOABI U CIOCOOBI €€
YCTpaHEHHUs.

AmomMuHuii: nonoxkeHue B llepuonnueckoil cUCTEME XHUMHUYECKHUX 3JIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHME aroMa, HaxoxaeHWe B npupoae. Dusznueckue u
XUMHUYECKHE CBOWCTBA alIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHJA W TUAPOKCHIA
AJIFOMUHUS.

Kenezo: nonoxenue B llepuognyueckoi CHUCTEME  XHMHUYECKUX  DJIEMEHTOB
.. MennaeneeBa, CTpOEHHE aToMa, HaxXOXIAeHUE B npupone. Dusznyeckue u
XMMHYECKHE CBOMCTBA jkenne3a. OKCuabl, ruapokcuabl u coiu xenesa (1) u xxemesa (111),
UX COCTaB, CBOMCTBA U MOJYYEHUE.

Xumuyeckui sKkcnepumenm:

O3HaKOMJIEHUE C o0pa3liaMy METaJIJIOB U CIUIABOB, MX (DHU3NUYECKUMU CBOWCTBAMU,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIBIIHS M HATPUSI C BOJION
(BO3MOYKHO HCTIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
Ipoliecca rOpeHus xKele3a B KUCI0poie (BO3MOXKHO UCII0JIb30BAaHUE BUAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEAKIIMI HA MOHBI (MAarHus, KaJIbLUs, AIIOMUAHMS,
nuuka, skene3a (II) m xenesa (I1I), menu (II), HaOmroAEeHWE W ONMKMCaHUE MPOIECCOB
OKpalIMBaHUS TUIAMEHU MOHAMHU HATPU, Kalvs U KaJlblKs (BO3MOKHO HCIOJIb30BaHUE
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BI/II[COMaTCpI/IaJIOB), HCCIICAOBAHUC aM(i)OTCpHBIX CBOMCTB I'mApoOKCHUuaa aJIfOMUHUA U
I'MAPOKCHUAa IIHMHKA, PCHICHHUC OJKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCMC «Baxneime
MCTAJJIBI 1 UX COCAUHCHMUS).

Xumus M OKpy:KawIiuas cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4ellOBEeKa. be3omacHoe
WCITOJIP30BAHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. I[lepBas momomis mpu
XUMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKawouehd cpeasl (mpenenbHas JIOMmyCTUMAast
KoHIeHTparusi BemiecTB (nanee — IIJIK). Ponb Xumum B penieHUHd 3KOIOTUYECKHUX
po0aem.

Xumuueckuil IKCnepUMeHm:
U3ydeHue oO0OpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEPHBIC
MaTepHuabl).

Meoswcnpeomemnule cesa3u

Peanuzanusi MeXIpeIMETHBIX CBsi3ed MNpu M3ydyeHUHM XxXumMuu B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TIOHATUM, SIBJIAIOIIMXCS CUCTEMHBIMH Ul OTIENIBbHBIX INPEAMETOB €CTECTBEHHO-
HAYYHOTO [UKJIA.

OO11ue ecTeCTBEHHO-HaY4YHbIE MTOHATHS: HAYUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KiIacCu(UKalusi, TepUuOAUYHOCTh, HAOIIOACHUE, OJKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, M3MEPEHHE, MOJEIb, SBJIEHUWE, MapHUKOBBIA 3((EKT, TexHoyorus,
MaTepuabl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
pasiOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3aps]l, MPOBOJIHUKH, TOIYIPOBOJHHUKH,
TUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaJUIMYECKas peETKa, CIUIaBbl, (U3HYECKUE
BEJIMYMHBI, €IUHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHize.

buonorusi:  ¢dotocuHTe3, apIxaHue, Ouwocdepa, HSKocUCTEMa, MHUHEPATbHBIC
yIOOpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATETIbHBIC BEIIECTBA.

I'eorpadusi: atMocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, MOJE3HbBIE
UCKOTIaeMble, TOTUIUBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHus
JIOCTUTAIOTCS B XOJI¢ OOY4YeHHMsS XWMHU B CIWHCTBE YYEOHOW M BOCIHTATEIHHOMN
JESATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMU POCCUUCKIMHE COIMMOKYIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMH, TIPUHATHIMU B OOIIIECTBE MTPaBUIIAMUA M HOpMaMH
MOBEJICHUS M CITIOCOOCTBYIOT POIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATU3AIINN
oOyyJarommxcs.

JInaHOCTHBIE pE3yNIbTATHI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIUHA W PACITUPCHUE
OTIBITA JACSITSIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAYYHOMY HACJICAHIO, TOHUMAaHUs 3HAYEHUSI XUMUIECKON HayKH B )KU3HHU COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX M OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IPEJICTABIICHNUS O COLMAIBHBIX HOPMaX U MPaBHIIaX MCKIMYHOCTHBIX OTHOIIICHHMA
B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO I10JIC3HOU, yueOHO-
UCCIICIOBATECIILCKON, TBOPYECKOM W JPYrMX BHJAxX JACSATCIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOH JICATCIIBHOCTH IIPH  BBINOJHCHUM  YYCOHBIX,
MO03HABATEIIBHBIX 33/1a4, BHIIOJHCHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YICOHBIX
IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIINM B TMPOIECCE ITOU
y4eOHOH JeATEIBbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHE M TOCTYIKH CBOHMX
TOBApUIICH C TO3WIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakinH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIOIIME OCHOBY
JUTsl TIOHUMAHHS CYITHOCTH HAYYHOW KapTHUHBI MUpA, TPENCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS34X 4YeJIOBEKA C MPUPOJHON CPEIOH,
O POJIM XUMHU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTUBBI, HAITPABJICHHBIC HA TTOJIYYEHHUE HOBBIX 3HAHHI 0 XUMUU,
HEO0OXOaMMBbIC 1)1 OOBSICHEHUST HAOJIF0TaeMBIX MPOIIECCOB U SBJICHHM, TO3HABATEIIHHOM,
MH(OPMAIMOHHON U YUTATENIbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM
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paboThl ¢ y4UeOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00yUEHHUIO U TO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U MCCIIEIOBATENIbCKON JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBJICHHOCTHU U YPOBHS 0Oy4YEeHUS B AAJIbHEHUIIIEM;

4) popMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 KU3HHU, OCO3HAHUE MTOCIICACTBUI U HEMPHUATHE BPEIHBIX
NpUBBIYCK  (YHNOTpPEOJCHUS alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH
coOJItoIcHUsT TpaBU 0E30MacHOCTU MPU OOpalEeHUH C XUMHUYECKUMH BEIIECTBAMHU
B OBITY U peabHOM JKU3HHU;

5) Tpy0BOro BoCIMTAHUS :

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W TpyAa pa3iIndHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYJOBOW JESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIM BBIOOpP WHIMBHIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS] O0pa30BaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCIEUIHOM
pO(ECCUOHATIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHUM, TOTOBHOCTh
alarTUpOBaThCs B MPO(ECCHOHATIBHOM Ccperie;

6) IKOJOrH4eCKOr0 BOCIIUTAHMS

HKOJIOTUYECKHU 11e71IeCO00pa3HOe OTHOIIEHHWE K MPUPOJEC KAaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBaHUs, IOHUMaHUE IIEHHOCTH 3J0POBOTO U 0€3011acHOTO
oOpa3za JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (QU3UYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJEHUS MpaBuil OE30MacHOro
MOBeICHUS Tpu paboTe C BEIIeCTBaMU, a TAK)KE B CUTYaIHUsIX, YTPOKAIOIINX 3/I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJydyaeMble TPU HW3YYECHUU  XUMHUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOSHON CPEIIOW, ISl MOBBIILICHUS
YPOBHSI 9KOJIOTHYECKOMN KyJIbTYpbI, OCO3HAHUS TII00ALHOTO XapaKTepa IKOJIOTHIECKUX
npobjieM W TyTe UX pPEIICHUS TOCPEACTBOM METOJ0B XHUMHH, 3KOJOTHYECKOTrO
MBIIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHONM, KOMMYHUKATUBHOW U
COLMAJIbHOM TIPAKTUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METANpeIMETHBIX  PE3yJIbTAaTOB BBIJICTSIIOT ~ 3HAYUMBIE
TU1s1 pOpMHUPOBAHUS MUPOBO33PEHHUS OOIICHAYUHbIC TIOHATHUS (3aKOH, TCOPHUsI, TPUHIIHII,
rurnoresa, Gpakt, CUCTeMa, MPOIeCcC, IKCIEPUMEHT U APYTOE.), KOTOPhIE HUCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUI M3 ATUX
npeaMeToB (OpMHUPOBATH MPEJACTABICHUE O UEJIOCTHOM HAay4yHOW KapTUHE MHpa,
U YHUBEpCAJbHbIC Y4eOHbIC ACUCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

16



pEryJsiTUBHbBIE), KOTOpbIE 00ecreunBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON AESITEIbHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeicTBUA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILUICHUS TTPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIACTATh MX XapaKTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH TOHSTHSIMH), HCIOJb30BaTh IOHSATHUS
JUIs OOBSICHEHUSI OTNIETBHBIX (DaKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUSA U KPUTEPUHU
JUTsT KJTaccu(PUKay XUMHYECKUX BEIIECTB M XMMHUYECKHX PEeaKIii, yCTaHABINBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3HM MEXKIY OOBEKTaMH HM3YUYCHHUS, CTPOUTH JIOTHUCCKHE
paccykaeHuss (MHAYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B TIPOIECCE TO3HAHUS TOHATHSA (OPEAMETHBIE U
METaNpeIMETHBIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJCIbHBIC IPEICTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyJia U ypaBHEHHE XUMHUECKOMN
peaKkiuu — MpU PElICHUH y4eOHO-TI03HABATENIbHBIX 3a/a4, C YUETOM ITHUX MOJACIBHBIX
MPEICTABJICHUN BBISBISITh U XApPaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB M XUMHUYECKUX pPEaKIHi, BBISBISITH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBA3W W IPOTHBOPEUMS B H3YYAEMBIX
MPOLIECCAX U SBJICHUSX.

ba3oBble nccienoBarejbCke 1eiCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABJICEHHBIE BOIPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHHUA, & TAaKK€ B KayeCTBE OCHOBBI JUJIsi (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

MpUOOpPETEHUE OMNbITa MO I[JIAHUPOBAHWMIO, OpraHU3alldd W  IPOBEJICHHUIO
YUYEHHUYECKHUX SKCIEPUMEHTOB, YMEHHE HaOMII0AaTh 3a X0JI0M MPOLECcCca, CAMOCTOSTENLHO
MPOTHO3UPOBATH €0 pe3yabTaT, (GOPMYIUPOBATH 0000IIEHUS U BBIBOJIBI 10 pe3yibTaTaM
POBEAEHHOTO OMbITA, UCCIIEI0BAaHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

Padora c undopmanmeii:

yMEHHUE BBIONPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH WH(HOPMAITHIO PA3THUHbIX
BUJIOB U (OpM TMpeACTaBICHMs, MOJy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (HAYYHO-
HOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpIKaHMs, CIIPaBOYHBIE MOCOOMS, PECypChl
WNHTepHeTa), KPUTUYECKHM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHATHh pPAa3IUYHbIe METOJAbl M 3alpochl MpPU TOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JIJIS1 BHITOJHEHHS YYEOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpEAeNEHHOr0 THUIAa, NPUOOpETeHHEe OmnbiTa B 00JACTH
UCIOJIb30BaHUSI MH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJIaJIEHUE
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KyJbTYPOU aKTUBHOTO HCITOJIb30BAHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITENIBHO
BbIOMpaTh ONTHUMAJIbHYI0 (OpMY MpEACTaBICHUS HHPOPMAUU U HIUIIOCTPUPOBATH
pelaeMble 3a7aun HECJIOKHBIMU CXEMaMU, AMarpaMMaMHy, JpyruMu (popmamu rpapuxu
U UX KOMOMHALIUSAMUY;

YMEHHME  MHCHOJIb30BaTh M  aHAJIM3MPOBaTL B  IIpoLecce ydyeOHOW W
UCCJIEIOBATENBCKOW JIESITEIbBHOCTA HMH(POPMALMIO O BIMSAHUM MPOMBINUIEHHOCTH,
CEJIbCKOI0 X0341CTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOLIEH MPUPOJIHON Cpeibl.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUyeOHbIe JeHCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
o0cCyX/1aeMOi TeMbI, (OPMYJIMPOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITOJIHEHUS
MPEITIOKEHHON 33/1a4H;

NpUOOPETEHNE ONbITa MPE3CHTAIMH PE3YJIbTATOB BBIOJIHEHUS XHUMHYECKOIO
IKCIIEpUMEHTa (J1a0OpaTOPHOrO OMBITA, JIAOOPATOPHOW pPabOTHI MO HCCIIETOBAHUIO
CBOMCTB BEILIECTB, yUeOHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU I[IO3HABATEJIbHOM U
UCCJIEIOBATENHLCKON ACATEIBHOCTA MIPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yuéTa OOLIMX MHTEPECOB M COTJIACOBAHMS MO3UIMKN (00CYyXKIeHUS, OOMEH MHEHHUSIMH,
«MO3TOBBIE€ IITYPMBD», KOOPJWHALINS COBMECTHBIX NEUCTBUMN, ONPENCIICHUE KPUTEPUEB
M0 OLIEHKE KaueCTBa BBIMOJIHEHHOW padOThI U APYTHUE);

PeryasiTuBHbIe YHMBEpPCajJbHbIEe y4eOHbIE TE€HCTBHUA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEJNH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTH M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTHUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
MTO3HABATENBHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTAaBIATh WA  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JE€UCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM MOJIYyYEHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAaX U pEaKUMsIX, OLECHUBATH
COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa 3asBJICHHOM LIEJIM, YMEHHUE HCIIOIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, IPejlaraeéMbl€ B YCIIOBUH 3aaHUIA.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JIaHHOHW (henepanibHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OOyYarONIMMUCSI HAyYHbIE 3HAHMS, YMEHUS M CIIOCOOBI JCHCTBUM, CHENU(PUICCKUE
JUISL TIPEMETHON o0sacTu «XuMUsS», BUABI ACATEIHHOCTU MO TMOIYYEHHUIO HOBOTO
3HaHUs, €T0 UHTEPIIPETALNHU, TPEOOPA30BAHUIO U PUMEHEHHUIO B Pa3IMYHbIX Y4eOHBIX
Y HOBBIX CUTYaIHsX.

K koHiy oOyueHus B 8 KJjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y 00YYAIOIIUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHUWA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOHOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTENIbHAsi aTOMHAasi M MOJICKYJIsIpHash Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMHUYECKOTO 3JIEMEHTA
B COCAUHEHUM, MOJISIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHUE, COJIb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl peakiius, KiacCuPpuKaius
peaKuuii: peakuud COCIUHEHUS, PEAKIINN PA3JIOKEHHUS, PEaKIUNA 3aMEIICHHS, PEaKIINU
oOMEeHa, K30- U PHJIOTEPMHUUECKUE PEAKITNH, TeIUIOBON d(PeKT peakuuu, apo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOWTallb, paguyC aromMa, XUMHUYECKas CBS3b,
MOJISIPHAST W HEMOJISIPHAs KOBAJIICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATUOH, AHWOH,
pacTBOp, MaccoBas JI0JIsl BelecTBa (MPOIICHTHAs KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATAN U PUMEHSTH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

HCTIOJB30BaTh XUMHYECKYI0O CHUMBOJIUKY JJISI COCTaBJieHUs] (OpMyJ BEIIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

OTPENEIISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEAUHEHUSIX, MPUHAJICKHOCTh BEIIECTB
K OMNpeneiéHHOMY KiacCy COeIUWHEHUW 1o ¢opMmysaaM, BHJI XUMHYECKOW CBSA3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX;

packpsiBaTh cMbIc [lepuoandeckoro 3akona /.M. MenaeneeBa: 1eMOHCTPHUPOBATH
IIOHMMAHHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB XUMHYECKMX DJIEMEHTOB OT HX
nonoxkenus:t B Ilepumoamyeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJipo;

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuomnyeckoit cucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas moArpynmna (A-Tpymnma)» u
«moboyHass moarpynmna (b-rpymnma)», Manblie W OOJbIIME TMEPUOIbl, COOTHOCUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabmuie «llepromuyeckas cucteMa XUMUYECKUX
aneMmeHToB [[.MI. MeHneneeBa» ¢ 4YHMCIOBBIMU XApAKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsj sAjpa, oO0IIee 4YHCIO0 DJIEKTPOHOB U
pacrpeeseHue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh  XMUMHYECKHUE  DJEMEHThI, HEOPTraHWYEeCKHE  BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIMU  BEIIECTB,
1o TeTI0BOMY 3P hEeKTy);

XapaKTepHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB,  MOATBEpPXJas ONUCAHUE MNPUMEPAMH  MOJEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMUUECKUX IPEBPALIEHUI B PA3JIMUHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYKO W MOJIIPHYIHO MAacChl BEIIECTB,
MaCCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMyse COSIUHEHUS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, POBOJNUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;
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IPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTENBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIeHHEe, CHUCTEeMATU3alHI0, KIACCU(UKALINIO, BBISIBICHHE MPUUYUHHO-
CIEJACTBEHHBIX CBS3€M — IJI1 W3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIHM,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHKE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W Ja0OpaTOpHBIM
o0OpyZOBaHMEM, a TaKKe IMpaBujaM OOpalleHHs C BEIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBITIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHUIO
U COOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOJAOPOIAa W KHCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OIPEAECIEHHON MacCOBOM J0JIENM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATDH U
MPOBOJUTh XUMUYECKHUE SKCHEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C TOMOILIbIO HHAUKATOPOB (JIaKMYC, (DeHOIPTaNeHH, METUIIOPAHK U APYTHE).

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUIN 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYECKash peakius, XHMHUYeCKas
CBsI3b, TEIUIOBON 3(P(HEKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, DIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JUCCOIMAIMS, PEAKIUd HOHHOTO OOMEHa,
KaTaqu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE peakluu,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBIICHHE, AJUTOTPOMus, amM(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBAJIGHTHAs,
WOHHAs, METAJUIMYECKas), KpUCTAIUIMYecKas pelEéTka, KOppO3usi METaIOB, CIUIABBI,
CKOPOCTb XHMMHMYECKOM peaklUHuu, MNOpeAenbHO npomnmycruMas KoHueHtpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHATHUSI TIPU ONKHCAHUU BEIIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY MJII COCTaBJIeHHsS (OpMyJ BEUIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

ONpEeNeNATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKUX DIIEMEHTOB
B COCIMHEHUSAX Pa3JMYHOTO COCTaBa, NPHUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coeAuHeHui mo dopmysam, BUI XUMHUYECKOW CBs3M (KOBaJIeHTHAs, MOHHAS,
MeTaJTH4YecKasi) B HEOPTaHUMYECKUX COETUHEHMSX, 3aps] HOHA IO XUMHYECKOU
dbopmyiie, xapakTep cpeibl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COCIAMHEHUH, THUII
KPUCTALUTMYECKOUN PElIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath  cMmbIici  [lepuommueckoro  3akona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOIUIHYIO popMy
[leproguyeckoid CUCTEMbl XUMHUYECKUX OHJIEMEHTOB: pa3/inuaTh MOHATUS «IJIaBHAS
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)y, mansie u Gobline
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NEPHUOJIbI, COOTHOCUTh 0003HAUYEHHMsI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiule,
C YHCIJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsia siipa, 00Ilee YKCIIO JIEKTPOHOB U PACTIPE/ICIICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIL C YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHUYeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklMu (M0 YKUCIYy M COCTaBy YYACTBYIOIIMX B pEAKIMU BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crieluUuecKkre XUMUYECKHEe CBOMCTBA
MPOCTHIX U CJIOKHBIX BEHIECTB, MOJATBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKITU;

COCTaBJIATh YPAaBHEHUS JJICKTPOJUTHUYECKON HUCCOLMAIMU KHUCIIOT, IIEJoYel u
COJICH, TOJHBIE M COKpalIEHHbIE YpaBHEHUSI PEAKIUd MOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, MNOATBEPKIAOIINX CYIIIECTBOBAHUE FEHETUYECKOUN CBSI3M MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ITUX PEeaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOBMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B PA3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJII0O XUMUUYECKOTO 3JIEeMEHTa Mo (popMysie COCIUHEHUSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIInu;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJOM U J1abopaTOPHBIM
o0OpyZOBaHMEM, a TaK)Ke TMpaBuiia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OTMBITOB IO MOJTYYEHUIO
1 coOOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

OPOBOJNTH PEAKIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAWJI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCHI-HOHBI, KATUOHBI AMMOHUS U HOHBI U3y4YEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTaHMYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIIUTEIHHOMN AEITEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, OOOOIICHHE, CHUCTEMATU3alUI0, BBISBIICHWE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — [JI1 M3Y4YEHUsS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIHUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJISTTMPOBAHNE, SKCTICPUMEHT
(peaJibHBI U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padouas nporpamma | Xumust. 8—9 knaccel (0a30BbIi yPOBEHD)

8 KJIACC
HaumenoBanue
No KonnuectBo OcHOBHBIE BUJIbI ACATEIBHOCTH
pa3aenoB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4Jaronmxcs
y4eOHOTro npeIMeTa
Pasznesn 1. [lepBoHavanbHble XMMUYECKHE OHATHUS
1.1 | Xumus — BakHast 5 [Ipenmer xumun. Posib XuMHUM B 5KU3HH PackppiBaTh CMbICI U3y4aE€MBbIX IOHSITHH.
00J1acTh YyeJoBeKa. XUMHUS B CUCTEME HAYK. PackpeiBaTh posib XUMHUM B IPUPOJE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPAKTHYECKOMN BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMmH.
NEeATEeIbHOCTU BemiecTB. [lonsTre 0 MeTomax mo3HaHus | Pa3nuuarh ynCThIE BEIIECTBA U CMECH;
YyeJoBeKa B XuMHUH. YuCThIE BENIECTBA U CMECH. OJIHOPOAHBIE U HEOJTHOPOIHBIE CMECH.

CniocoObI pa3ieieHUs] CMECEH.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOU MOCYI0M,

C MpaBWJIaMH PabOTHI B TAOOPATOPHUH U
nprueMaMu 00paIIeHus ¢ 1abopaTOPHBIM
000py1I0BaHUEM.

dusnyeckne cBoMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJJIOB
1 HEMETAJIIOB.

CrniocoOsI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIAIINSL, XpoMaTorpadus).

Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHUS.

CrnenoBaTh anropuT™MaM UCIOJIb30BAHUS
HKCHEPUMEHTAIBHBIX METO/IOB —
HAOJTIOICHHS ¥ DKCTICPUMEHTA.
HabGmtogaTs 1 onuchIiBaTh 00bEKTHI

IIpU TIPOBEJCHUU JIEMOHCTPALIUM U
71a00paTOPHBIX OIMBITOB MO U3YICHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOAUTE XMMUYECKUH SKCIIEPUMEHT
IIpU pasziesieHnu cMecel (Ha mpuMepe
OUYKCTKH MOBapEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onrucanue pU3ndecKux
CBOMCTB 00pa3L0B HEOPTAHUYECKUX
BEIIECTB.

N3yyenue cnocoboB pa3eneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

Ilpakmuuecxue pabomui:

Ne 1. IIpaBuna paboThl B 1abOpaTOpuUu 1
npuEMBbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumMepe
OUYHCTKHU NMOBAPEHHOU COJIN)

npakTuYecKor padoTsl Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10i 1 1a60paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpallieHus: C XUMHYECKUMHU BEIIECTBAMHU
B COOTBETCTBUM C HHCTPYKLUEH

TIPY BBITIOJTHCHUH TTPAKTHYECKOMN

pabotsr Ne 1.

BricTpauBath pa3zBépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUMHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0KHbIE
BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumudeckas popmyia. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOcCHUTENbHAs aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBas 10751 XUMUYECKOTO PJIEMEHTA
B COCIMHCHUM.

OnpenensTb NPU3HAKA XUMHUECKUX
peakuui, yCIoBUs UX MPOTEKaHMUS.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUYEHHS.
KnaccuduumpoBath XumMuueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

Cocrainsath popmysibl OMHAPHBIX
BELIECTB I10 BaJIECHTHOCTH U ONIPEAEIATh
BaJICHTHOCTb 110 (JOPMYJIaM BEILECTB.
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KonuuectBo BemecTBa. Moiib. MonspHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
W 9UCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COEMHECHUM.

DU3NYECKHNE U XUMUYECKUE SBJICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMHUYECKHUE YPABHCHMUS.
Kinaccudukanys XuMU4eCKUX peakinit
(coemuHeHus, pa3IoKEHUS, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IloB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB U
HEMETAILIOB.

OO0pa3ipl BEIIEeCTB KOJTUYECTBOM 1 MOJIb.
dusznyecKkre aBaeHU (TIaBJICHUE BOCKA,
TastHUE JibJIa, paCTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMHUYECKHE SIBJICHUS (TOPEHUE CBEYH,
MpOKaJIMBaHUE MEIHOM ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeJia

C COJISTHOW KHCJIOTOM).

HaOmronenne npu3HakoB MpoOTEeKaHUs

PaccTtaBnarh ko3 HUITMEHTHI

B YPABHEHUSX XUMUYECKUX PEAKIIH.
Habmronats u onuckiBaTh 00BEKTHI

IIPU MPOBEJICHUU JIEMOHCTpAIUN U
J1a00paTOPHBIX OMBITOB.

[IpoBoauTH BeIYUCIEHUS IO (POpMyTIaM
XUMUYECKUX COCIMHEHUIN U YPaBHEHUSIM
XAMHUYECKUX PEaKIUU.

[IpuMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUSI (B TOM YHCIIC
HaOJI0ICHUE, MOJICTTUPOBAHUE,
HKCHEPUMEHT U OCHOBHBIE ONIEpaIluU
MBICITUTEIBHON AESTEIbHOCTH
(cpaBHEHHE, Ki1acCU(pUKAIIHS)
BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha UHQpOpMAIIUIO U3 yUeOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
armapar Kypca XuMHUH
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XUMHUYECKUX peaKLMii (pa3ioKeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIOM Oapusi, MOJTyuYeHHe
U paznoxeHue ruapokcuaa meau (1)
IIPU HArpeBaHWH, B3aUMOJICHCTBHUE
xene3a ¢ pactBopom cosiu meu (1),
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacChI.

Jlabopamophvie onvimoi:

Co3nmanne Mojenei MOJIEKyJ
(ILIapOCTEPKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKA, TasHUE JIbJ1a) U XUMHUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcaHue Npu3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOW MacCChl
BEILECTB, MOJISIPHON MacChl, MacChl
BEILIECTB, MAaCChl U KOJINYECTBA BEUIECTBA;
MacCOBOH 1011 XUMHUYECKOIO AJIEMEHTa
1o (popmyiie coenuHEeHHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
pEareHTOB WU IPOIYKTOB PEaKIUU

Htoro no pazgeny

20

Pa3;[e.11 2. Baxkneiimmue NMpeaACTABUTE/IN HECOPTAHNYIECCKUX BEIIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3nyx — cmecs rasos. Cocras Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsI
MOJIYYSHHS KUCTIOPO/Ia B JIa0OpaTOPUH U
MPOMBIIIIIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
AJUTOTPOIHAs MOAU(DUKALIMS KACTOPOAA.
TennoBo# 3 HEeKT XUMUYIECKON peaKIlni,
TEPMOXUMHUYECKHE YPABHEHHUS, K30~

1 DHAOTEPMHUUECKHE peakinu. TOIIUBO:
yTOJb U METaH. 3arps3HeHNe BO3IyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOpOJa B BO3yXe

[Tonyuyenue, cobrpanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTS COCTaBJIEHUs (HOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €r0
MOJTy4eHus], MPUMEHEHNE 1 3HAYCHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peakluy TOPEHUS U
MEJIEHHOTO OKHCJICHHSI.

OOBACHATH CYIIHOCTh SKOJIOTHUYECKHUX
npo0JieM, CBS3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuaM 0€30MMacHOM
paboThI B 1a00OpaTOpPUM NpU
UCIIOJIb30BaHUU XUMUYECKOU TIOCYIbI U
000pyI0BaHUs, a TAKKe IIpaBUiaM
oOparreHus ¢ TOpIOYMMH BEIIECTBAMH.
[InanupoBaTh U OCYIIECTBISATH HA
PAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
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U U3YYEHHUE CBOMCTB KUCIOpOA.
Hab6nronenue B3anMoieicTBuUS BEIIECTB
C KUCJIOPOJIOM U YCIIOBHSI
BO3HMKHOBEHUS U MPEKPALECHUS TOPEHUS
(moxkapa).

JlabopamopHuwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMyi OKCHJIOB U
ONMCAHUE UX CBOWCTB.

Ilpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030HAa HA OCHOBAaHUHU aTOMHOMN MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPABHEHUSIM XUMHUYECKHUX PEAKITUI

IPOBOAUTDH HAOIIOACHMSI, A€IATh BHIBOIBI
IO pe3yJIbTaTaM IKCIEPUMEHTA

IIPU POBEACHUH TAOOPATOPHBIX OMBITOB
Y IPAKTUYECKOIN pabOTBHI.

BpIunciiATh KOJIMUECTBO BEILIECTBA,
00BEM raza o Gpopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpynIe.

BricTpauBath pa3BEpHyTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
arnrmapar Kypca XuMHUH

2.2

Bonopoa. [lonstue
0 KHCJIOTaX U COJISIX

Bonopoxn — anemMeHT u npocToe
BeuiecTBo. Haxoxaenue Bogopoaa

B IIpUpoJie, pusnueckue u XMMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHust. Kucmorsl u comnu.
Mounsipabrit 006EM ra3oB. Pacu&Tsl

110 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBIC N3y4aeMbIX HOHSATHIA
Y IPUMEHSTh 3T MOHATUS NPU ONHUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYeHUS,
IpUMEHEHUE.

CoOupatb pudop AJIs MOTYyUCHUS
BOAOPO/IA.

Hcnonp30BaTh XUMHAYECKYHO CUMBOJIUKY
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pacro3HaBaHHUE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOIa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KHMCIOT ¢ METaJJIaMHU.
Ilpaxmuueckas paboma:.

No 4, TTonyuenue u coOupaHre BOJI0poO/a,
M3y4YE€HUE €r0 CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIICCTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

JUTSL COCTaBJICHUST (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHECHUH XHMHUECKUAX
peakiuii ¢ yaacTueM BOJ0poa.
Brrauciasats MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIIECTBa;

[TpoBOAUTH pacyETHI IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM MIPOAYKTOB PEAKIIUH.

Crnenoarh npaBuiaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TaKKe paBUiaM
oOpaleHus: ¢ rOprOYUMH BEIECTBAMHU

B OBITY.

[TmanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BBIBOIBI
0 pe3ybTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpYIIITe

2.3

Bopa. PactBopsl.
IlousTue
00 OCHOBaHUIX

duznueckue cBoiicTBa BoAbl. Boma kak
pacTBOpUTETb. XUMUYECKHUE CBOKMCTBA
BOJIBI.

OcHoBaHus.

PackpbiBaTh CMBICIT H3y4aeMbIX TTOHATUI
Y IIPUMEHATH 3TH NOHATUS [IPU ONUCAHUH
CBONCTB BEILECTB U UX IIPEBPALLECHUN.
Xapaktepru3oBaTh (PU3NUECKHUE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B JKU3HHU 4YesioBeka. KpyroBopoTt BoAbI
B MIPUPOJIC. 3arpsi3HEHUE MTPUPOIHBIX
BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIC
pacTBOphl. PacTBOPUMOCTH BEIIECTB

B BoJe. MaccoBast 10y BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBopeHmE BEIECTB ¢ pa3auyHON
PacTBOPUMOCTHIO.

BzanMopaeiicTBre BOABI ¢ METaLIaMU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanre pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO.

[IpurorossieHue pacTBOPOB

C ONPEICIEHHON MaCCOBOM JOJIEH
PAacCTBOPEHHOTO BEUIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroToBienue pacTBOpOB

C ONPENEIEHHON MACCOBOM J0JIEN
PAaCTBOPEHHOTO BEILIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTEIIS B MIPUPOIHBIX IpOIEccax.
CocTaBisITh ypaBHEHHUS XUMHUYECKHX
peakIMii ¢ ydacTHeM BOJIbI.

OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
npo6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUNCTKU BOJIBI
OT MIPUMECEH, MEPHI 11O OXPaHe BOJ

OT 3arpsi3HEHMUS.

[1nannpoBaTh U OCYILECTBIATh

Ha MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIEPUMEHTA IPU IPOBEACHUH
71a00paTOPHBIX OIMBITOB M MPAKTUIECKOU
paboThI.

CnenoBath npaBuiiaM 0€301acHOMN
paboThI B 1a0OpATOPUU NpU
UCIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyIOBaHUS.

[TpoBOANTH BEIYUCIICHUS C IPUMEHEHUEM
TIOHSATHS «MaccoBas J0JIsl BEIIECTBA

B pacTBOPE».

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
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Buviuucnenusa:
C UCIOJIb30BAHUEM MMOHATUS «MacCOBast
JIOJIs1 BEIIECTBA B PACTBOPE»

WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMUuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Kiaccuduxanys HeopraHu4eCcKux
coequHenuid. Oxcuael. Knaccudukarms
OKCHUJIOB: cojieo0pasyroire (OCHOBHbIE,
KHCJIOTHBIC, aM(POTEpHBIC) U
HecoseoOpasyromue. Homenknarypa
OKCHA0B. PU3NUECKUE U XUMUUYECKUE
cBOMCTBa OKCHIOB. [lorydeHrne oOKCuIoB.

OcHoBanusi. Knaccudukaiiyst OCHOBaHUM:

IETIOYU U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMI.
[Tosryuenne 0OCHOBaHUU.

Kucnotsl. Knaccudukanus Kucior.
Homenknatypa kucior. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
[Tosyuenue KUCOT.

Conu. HomeHkiatypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue conen.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudumupoBars nzyuaemolie
BEIIECTBA M0 COCTaBYy U CBOIMCTBAM.
CocraBnatb HOpMyIbl OKCHIOB, KUCTIOT,
OCHOBAHMH, COJICH U Ha3bIBaTh UX

10 MEKTyHApOIHOW HOMEHKIIAType.
[Iporao3upoBars CBOMCTBA BEILIECTB

Ha OCHOBE OOIIIMX XUMUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHH OTHOCATCS.

CocTaBisiTh MOJICKYJISIPHBIE YPABHEHUS
peaKuuii, MIUTFOCTPUPYOLIUX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJTY4YEHHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMH.
[Tpou3BOANTE BHIYUCICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHil.
[InaHupoBaTh U OCYIIECTBIISITh

Ha MPAKTHUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMUSI,
JIeJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA IIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX

30



denepanbHas padouas nporpamma | Xumust. 8—9 knaccel (0a30BbIi yPOBEHD)

OO6pa31bl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
1EJI0YEN ¢ TOMOIIBIO HHINKATOPOB.
N3ydeHne B3auMOAEHCTBUS KACIIOT

C METAJUIAMH, PEAKLINN HEUTPaJIN3aL1H.
B3anmonenicTBue pactBopa cepHON
KUCOTHI ¢ okcugoM Menu (II).
ITomyyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BoITecHeHrEe 0JTHOTO MeTalljia IPyTruM
U3 PacTBOPA COJIH.

IIpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o teMe «Baxxuenmmue kinaccol
HEOPTaHUYECKUX COCTUHEHUIN.
Buiuucnenus:

M0 YpaBHEHUSM XUMHYECKON PEaKIuu:
KOJIMYECTBA BEIECTBA, 00bEMA, MacCh
10 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MIPOYKTOB pEAKIUU

pabor.

CrnenoBars npaBuiam 0e30macHOM
paboThI B 1abopaTOpUn

IIPU UCIIOJIb30BAHUH XUMHYECKON
MOCYJIbI U 000PYI0BAHMUS.
BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHQpOpMAITUIO U3 yUeOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMHUu

Uroro no pazgeny:
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Pasznen 3. Ilepuoanuyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jieMmeHToB . U. MenaeneeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIMU

3.1 | [lepuoanueckuit
3aKOH U
[lepnomnyeckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Menaeneena.

7

[TepBbie MONBITKY KiIacCUBUKAITIT
XUMHYECKUX JIEMEHTOB. [ToHATHE

O rpynmnax CXOJIHBIX JIEMEHTOB
(1IeJI0YHBIC U IEJI0YHO3EMETbHBIC
METaJIJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DIeMEHTBI, KOTOPBIE 00Pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepuonnueckuii 3akoH. [lepuoandeckas
CHUCTEMa XUMHUYECKUX JIEMEHTOB

.. MenpneneeBa. KopoTkonepuoanas u
JUTHHHOTIEpUOaHAsT (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.1. Menneneesa. [lepronsl
Y rpynmbl. PU3HYECKHI CMBICI
MOPSIKOBOIO HOMEpPa, HOMEPOB Neproia
Y TPYMIIbI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XMMHUYECKHX 3JIEMCHTOB
ITeprnoanueckoi CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

II0 €T0 NOJIOKEHUIO B [Ieproanueckon
cucteme JI.M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpbIBaTh CMBICI IEPUOIAYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«llepuonnueckas cucreMa XUMUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MopaenupoBaTh CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U MMOLYPOBHEN
IIPY [TIOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(DUTypaluii U 3JEKTPOHHO-
rpagudeckux GopMmyi.

[TosicHATh pu3MYECKUi CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE FTIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIUN
Y UX COCIMHEHUS IO MOJIOKECHUIO

B [lepnonnueckon cucreme

J.1. Menneneena.

OOBsACHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B IIpeeIax MaJIbIX IEPUOIOB U TJIABHBIX
MOATrPYI C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPHUOJIaM.
3nauenue [lepuoauueckoro 3aKoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npakTuky. /.M. MenneneeB — y4€Hblil 1
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue THAPOKCHAA IMHKA

C paCTBOpAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3laMi METAJJIOB U
HEMETaJJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1AP€ WIM TPYIIIE.

BricTpanBaTh pa3BEpHYThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha THGOPMAIHIO U3 YUeOHUKA U APYTHX
VICTOYHMKOB, B TOM yuciie UaTepHera

3.2

XUMHUYECKasl CBA3b.
OKHUCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumuyeckas cBsi3b. KoBanieHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. MoHHas cBs3b. CTENeHb
okucieHusi. OKUCTUTENBHO-
BOCCTaHOBUTENbHBIE peakiu. [Iporeccs

PackpbiBaTh CMBICI M3y4a€MBbIX TOHATHU.
OnpenensaTh BUA XUMUYECKOMN CBSI3U

B COCJIMHCHMH.

MonennpoBaTh CTPOCHUE MOJIEKYJI

[P TIOMOILM PUCYHKOB, MOJIEJIEH,
JIEKTPOHHBIX U CTPYKTYPHBIX (pOopMyII.
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OKHCJICHUS U1 BOCCTAHOBJICHMSI.
OKHUCIIUTENN U BOCCTAHOBUTEJIH.
XUMHUUYECKHUM SKCTIEPUMEHT: U3YUYCHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [ITHKA C PACTBOPaMHU KUCJIOT
1 1IeJI0YEN, TPOBE/ICHUE OIBITOB,
WUTIOCTPUPYIOUIUX TTPUMEPHI
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIoKEHUsI, COCTUHCHUS ).
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WJUTIOCTPUPYIOLTHE TPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuit (ropeHue, peakiuu
Pa3JIOkKEHUsI, COSTUHECHMUS)

Hcnosnb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUIS COCTaBJIEHUs (HOPMYJI BELIECTB,
ANIEKTPOHHOTO OaslaHca peaKIni.
Onpenensite CTENEHb OKUCIEHUS AaTOMOB
XUMHUYECKUX IJIEMEHTOB 110 (OpMyiaM H
COCTaBJIATH (GOPMYIIbI OMHAPHBIX
COEJIMHEHUH M0 CTENEHHU OKUCIICHUS
aTOMOB XMMUYECKUX JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJI0M 3JIEKTPOHHOTO
OanaHca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIeTaTh
BBIBO/IbI.

HUcnons3oBate UKT mag co3panus
MOJIEIIEN, TOATOTOBKYU MPE3EHTALINM,
JIOKJIaJIOB IO TEME.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIIO U3 y4eOHHUKA U IPYTUX
VMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazgeny 15
Pe3epBHOE Bpems 3
OBUIEE YHNCJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3/iesioB U TEM Conepxanue 00ydeHus
n/m 4acoB oOy4Jaronmxcs

y4eOHOro npeaMera

Pa3jnen 1. BemnecTBO M XMMHUYeCKHE PeaKIUH

1.1

[loBTOpEeHue n
yriyOJieHue 3HaHUuM!
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[lepnonnueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUYECKHUX DJICMCHTOB

JI.1. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB
XAMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX
MEPHUOJIOB, KAJIHS, KAIBIUS U UX
COCJIMHCHUH B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucremMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU
CBsI3U. THITBI KPUCTAJUTMYECKHUX
pPEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIINYECKON
PEMIETKY U BUJIa XUMHUYECKON CBA3H.
Knaccuduxanust 1 HOMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIAXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHUE ITIEMEHTHI
MIEPBBIX TPEX NEPUOJOB, KU U KaJbLIUs
I10 UX I0J0keHuIo B [lepuoanueckon
cucteme /1. 1. Mennaeneena.
KrnaccudummpoBats 1 Ha3bIBaThH
HEOPraHUYECKHUE BELIECTBA U3YYEHHBIX
KJIACCOB.

OnuckiBaTh 001IME XUMUYECKUE
CBOWCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MTOATBEPKIAATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
peaKuuil.

OnpenensaTe BUI XUMHYECKOMN CBA3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEILIECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT X CTPOCHHUSI.
BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAaKOMJIEHUE C MOJEIISIMU
KPUCTAJUIMYECKHUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJIOB
U HeMeTauioB (rpaduTa u aiMasa),
CJIOKHBIX BELIECTB (XJI0pUIa HATPUS)

WCIIOJIb30BaTh U3YUYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKAX
peaKumit

Knaccudukanus XuMu4eckux peaxiun
M0 Pa3IMYHBIM MPU3HAKAM (TI0 YHCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY 3P deKTy,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX JIEMCHTOB,

o0 00paTUMOCTH, IO YYACTHUIO
KaTajn3aropa). IK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMHUYECKHUE YPaBHCHHUS.
[ToHATHE O CKOPOCTH XUMUYECKON
peakimu. [TorsiTue 06 oOpaTUMBIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTCHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstue o karanuse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
®dakTophl, BIUSIIONNE HA CKOPOCTh
XUMUYECKOMN PEaKIK ¥ MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbIE

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSITHIMA
Y IPAUMEHSTH 3TH TTOHATHUS TIPU ONHCAHUH
CBOMCTB BEILIECTB U UX MPEBPAIICHUI.
KnaccuduimpoBats XuMuyeckue
PEaKINH 110 PA3THIHBIM IPU3HAKAM.

Y cTanaBnmmMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOUN PEaKITMHU OT Pa3TUIHBIX
(bakTOpoB.

[Iporao3upoBath BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX TIPEBPAIICHUN
B Pa3IUYHBIX YCIOBUSIX.

OnpenensiT OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBsATh 2JIEKTPOHHBIN OanmaHc
pEaKIINH.

[Tpon3BOANTE BBIYUCICHUS

10 XUMUYCCKUM YPaBHCHHSM.
Y4acTBOBaTH B COBMECTHOM paboTe

B TIape WA TPYIITIE.

BricTpauBath pa3BEpHyThIC TUCEMEHHbIE
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peaKIMu, FIEKTPOHHBIN OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCTIOIb30BaHUEM METO/A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemonucmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEaKklMy OT BO3IEUCTBUSA
pa3IMYHbIX (PaKTOPOB.

OnbITHL, WILTIOCTPUPYIOIINE TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUSI, COETUHEHUS ).
Buiuucnenus:

KOJINYECTBA BEILIECTBA, 00bEMA 1 MACCHI
pEareHToB WM IPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEAKIIMMA

Y YCTHBIE€ OTBETHI C OMIOPO

Ha HHQpOpMaIUIO U3 yUeOHHNKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh NU3YUYCHHbBIA OHATUUHBIN
armapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JUCCOIHAIIHS.
XUMHYECKUE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M QUCCOIUAILIMU BEILIECTB

C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOU
cBs3u. Crenenpb gucconuanuu. CUIbHBIC
U CJ1a0bIe AJIEKTPOJIUTHIL.

Peaknium nonnoro oomMena. YciaoBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHH,
a TAKX€ CMBICII TEOPUH
AJICKTPOJIUTUYECKON TUCCOLHALIHH.
OOBIICHATH TPUUKHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0bIe U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLUALINT
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MIPOTEKAaHMS pEeaKIMii HOHHOTO 0OMEHa,
MIOJTHBIE Y COKPAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHUM M COJICH B CBETE
MPEJCTABICHUI 00 AJIEKTPOITUTUYECKOM
nvcconuanuu. KauecTBeHHbIE peakIuu
Ha UOHBI. [IOHATHE O TUIPOTU3E COJICH.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3J€KTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JIMCCOIUAIINN KHUCIIOT, IIeI0YeH

U coJiel (BO3MOYKHO MCITOJIb30BaHUE
BHJICOMATEPUAJIOB).

OnpIThl, WUTIOCTPUPYIOIIHUE MPU3HAKU
IIPOTEKAaHMS PEAKIIMA NOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJCICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrnio3zHaBaHre HEOpPraHMYECKUX
BEIIIECTB C ITOMOIIBIO KaUeCTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJIMTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJIeJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
llpakxmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, OJIHBIC U
COKpaILIEHHBIC NOHHBIE YPAaBHEHUS
XUMHUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE NOHHBIC YPABHEHUS POCTHIX
pEaAKINM TUAPOIIN3a COJEH.
XapaxkTepusoBaTh 00IIHE XUMHUYECKUE
CBOICTBA BEILECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIMCCOLMALINN; TIOJITBEPKIaTh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHN XUMHAYECKUX PEAKIIHM.
PemaTe skcriepruMeHTaNbHBIE 3312491

10 TEME.

[InaHnpoBaTH U OCYIIECTBIISTH

Ha MPaKTUKE XUMHUECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JienaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B J1a0OpATOPHUH TIPH
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
o0opy0BaHUSI.

[IpoBOANTE BBIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue akcnepruMeHTaIbHBIX
3a/1a4 110 TEME.

Buiuucnenus:

10 YPABHEHUSAM XUMHUYECKUX PEAKIIMI

B IIap€ WJIH TPYIIIIE.
BricTpanBaTh pa3BEPHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIIIO U3 yUeOHUKA U JPYTHX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
Nutepuera

Hroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Oburas 4
XapaKTEPUCTHKA
XAMHUYECKUX
3JIEMEHTOB
VIIA-rpynmnst.
["amorensl

OO6m1ast xapaKTepUCTUKA TaJOTEHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKue CBOMCTBa
MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICICTBUE C METAJIIIaMU,
HEMETaJJIaMH, 11eJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpUMeHeHue. JlercTBue xjaopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxueimme XJ0puIbl ¥ UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpaxaronye GU3NIeCKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCIIOIb30BaHUE

OOBsACHATH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYII
[leproanaeckoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (HpU3NYECKUE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOreHoB (Ha MpUMEpE XJI0pa) U
CJIOHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTyYeHUsl, TIPUMEHEHUE U 3HAUYCHHUE

B TIPUPO/IC U JKU3HU YEIIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[ImannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIIOIEHUS,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomIIeHHE ¢ 00pa3iaMu XJIOPHUIOB
(raJIoreHu10B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: Tlosrydenue CONMSTHOU KUCIIOTHI,
WU3y4YEHHE €€ CBOUCTB.

Buviyucnenus:

10 YPaBHEHUSM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JI1aH B N30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnepnoBath npaBuiiaM 0e30MmacHOU
paboTHI B TabopaTopuu

IIPU UCIIOIB30BAaHUHA XUMUYECKOM
MOCY/Ibl U 000pYAOBAHUS.

BeicTpanBaTh pa3BEpHYTHIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQPOpPMAITUIO U3 yUeOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHUHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynmnst. Cepa
" €€ COCIMHEHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHUCJICHUSI.

CrpoeHue u pu3HIECKHUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa B CEPBI.
AmnoTporHbie MOIU(UKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0po/I, CTPOCHHE, PU3HICCKUEC U
XAMHUYECKUE CBOMCTBA.

OKcHIBI cephbl KaK IPEICTaBUTEIIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciora, GU3NIECKUE U
XUMHYECKHE CBOKCTBA (00IIHE KaK

OOBICHATH O01IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 4 UX COEIMHEHUH C YYETOM
CTPOCHHS UX aTOMOB.
XapakTepuzoBaTh (HpU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOpOIA, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHHUE

B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenars HaTUIKE CyTb(aT-nHOHOB
B PacTBOPE.

OOBICHATH CYIIHOCTh KOJIOTHUECKUX
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IPEACTABUTEIIS KJIAcCa KUCIOT U
cnerupuueckre). XuMUYIECKAE PEAKITUH,
JIEXKAIKE B OCHOBE MTPOMBIIIIIEHHOTO
croco0a MoJy4YeHUs CEpHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKIysl Ha CyJIb(aT-HOH.
Haxoxnenue cepsl U €€ COeTMHEHNI

B IIpUpoAe. XUMUYECKOE 3arps3HEHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cepbl (KUCIOTHBIE JTOXK/IU, 3arpsiI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
MPEIOTBPALICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3zHakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa InoJi 1elCTBUEM
KOHLEHTPUPOBAHHON CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimei:

N3yueHne XMMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KHCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peakluy Ha
cynb(haT-uoH U HAOIIOACHHE MTPU3HAKa
€€ POTEKaAHUA

npo0JieM, CBSI3aHHBIX € TIepepaboTKOM
COEIMHEHUI CEpBHl.

[InanupoBaTh U OCYLIECTBIATH

HA MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOCHMS,
JieNaTh BBIBOJIBI IO Pe3yIbTaTaM
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B J1abOpaToOpHUu

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYI0BAHHUS.

[Tpou3BoaUTH BBIYMCICHUS

110 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BHITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIPaBOYHbBIEC MaTEpUAIbI
(ITepnonnyeckyro cuCTeMy XUMHUYECKUX
anemenToB [[. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHM U
COJIEN B BOJE, MIEKTPOXUMUYECKUH DAL
HaIpsHKEHU METaJIoB).

Hcnonb30BaTh pU BBHITIOTHEHUH
yueOHBIX 3aJaHUI U B TIpOIECcCe
HCCIIEIOBATENbCKOM 1eATeTbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COACPKAHMSI, CIPABOYHbBIC
MaTepuaisl, pecypcel MHTEpHETa
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2.3

Oobas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynnsl.

A3or, pocdop u ux
COCIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUSI.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
(u3HUecKre U XMMUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npupoze.
AMMUak, ero (pU3NYeCKre U XUMUIECKUE
CBOICTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHECHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHUSI.

A30THas KHCJIO0Ta, €€ NOTy4YCHUE,
dbu3nUecKue 1 XUMUYECKHUE CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XuMHUYEeCKOe 3arps3HEeHUE
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbIe MOAU(PUKAITUN
docdopa, puzndeckre 1 XUMUIECKHUE
coiictBa. Okcun dochopa (V) u
docdopHas kucnora, GU3NIECKUE U

OOBACHATD 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB 2JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COSTUHESHUIM
(amMmmmaka, coneii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcua docdopa (V)
u pocdopHoit kucnoThl, hochaTon),
CIIOCOOBI MX TIOJTYYCHHMS, MPUMCHECHHUE U
3HAUYEHUE B MPUPO/IE U )KU3HU YEIIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocdat-
MOHBI B PaCTBODE.

OOBSICHATB CYIIHOCTh YKOJIOTHICCKUX
po0JIeM, CBA3aHHBIX ¢ HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKpY>Karolieu cpeae.

[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IPOBOJINTH HAOIOICHNS,
JIeaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00pPaTOPHBIX OMBITOB M MPAKTHYECKOU
paboTHI.

CrnenoBaTh mpaBmiaM 0€30TaCHOM
paboThI B 1abOpaToOpuu
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Ucnons3oBanue hochatoB B KauecTBe
MUHEpAIbHBIX YI0OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OznakomiieHue ¢ GU3NUIECKUMU
cBOMcTBaMu a3oTa, pocdopa

U UX COeAUHEHUH (BO3MOXKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3HakoMIieHHE ¢ 00pa3liaMH a30THBIX U
dbochopHbIX yI100peHUH.

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKA.
B3anmopelicTBue KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimul:

[TpoBencHME KAYECTBEHHBIX PEAKIIHMA
Ha MOH aMMOHUA U pochar-uoH, u
U3y4YCHHUE MPU3HAKOB UX TPOTECKAHMUSI.
lIpakmuueckas paboma

Ne 3: Tlonydyenune ammuaka, U3yueHue
€ro CBOMCTB.

Boruucnenus:

110 YPaBHEHUSM XUMUYECKUX PEAKITI

IIPY UCTIOJIb30BAHUN XUMHUYECKOU
MOCY/Ibl U 000PYI0BAHUS.
[Ipon3BOANTE BBIYUCICHUS

110 XUMAYECKUM YPABHECHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MAaTEPUAIIBI
(IeproAMYECKYIO0 CUCTEMY XUMUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHUM U
COJIEN B BOJE, MIEKTPOXUMHUYECKUH DA
HaIPSHKEHUN METaIOB)
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2.4

Oobas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COEIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUSI.

Yraepos, atoTponHbie MOAU(GUKALINH,
pacrpocTpaHeHue B MPUPOJIE,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA.
Ancoporusi. KpyroBopoT yriieposaa

B IIPUPOJIE.

Oxkcunpl yriiepoja, ux pusndeckue u
XUMHUYECKHE CBOMCTBA, ICHCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYyUYCHUE U
NPUMEHEHHUE. DKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rito0aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nUecKre U XUMHUYECKHE CBOMCTRA,
MOJTy4eHUE U MPUMEHEHHE.
KauecTBennas peakius Ha kKapOOHAT-
noHbl. Mcronp3oBanue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH H
CEJIbCKOM XO35M1CTBE.
[lepBoHavasIbHBIE MOHATHS

00 OpraHNYEeCKUX BEMIECTBAX KaK

0 COEIMHEHMSIX YIriiepoja (MeTaH, 3TaH,

OOBACHATD 00IIIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOICTB AJIEMEHTOB
IVA-rpynmnsl 1 UX COEIUHEHUN ¢ yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3NIECKUE U
XUMHYECKUE CBOKMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHEHUN
(OKCHOB yriIepo/ia, yroJibHOW KHCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHHU,
KPEMHUEBOW KUCJIOTHI, CUIIUKATOB),
CIOCOOBI UX TOJyYEHHUsI, MIPUMEHEHUE U
3HAYEHHE B IPUPOJE U KU3HU YEIOBEKA.
OOBSACHITH TPUIUHHO-CJICICTBEHHYIO
CBS3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha TTpUMepax
COEMHEHUN yIIIepoJa U KPEMHHUSI.
Onpenensatb KapOOHAT- 1 CUITUKAT-UOHBI
B PacTBOpE.

OOBSICHATD CYIIHOCTh YKOJIOTHYECKUX
po0JieM, CBA3aHHBIX C HAXOKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEH CpeEE.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, AllETUIICH, 3TAHOJI, TJIMLEPHUH,
YKCYCHAasi KHCJIOTa), B3aUMOCBSA3b
HEOPraHWYECKHUX COEUHEHUH yIiiepoaa u
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ATHIICH, alleTUJICH, ITAHOJ, TTUICPHH,
YKCYCHasi KUCIIOTA).

[IprpoaHbIe NCTOYHUKH YIIIEBOJLOPOIOB
(yroJib, MpUpPOIHBIN a3, HedTh),
MPOJYKTHI UX MepepadoTKu (OCH3UH),
WX POJIb B OBITY M IIPOMBIIIJICHHOCTH.
[TonsiTne 0 OMONOTUYECKU BaXKHBIX
BEIIECTBAX: )KHpax, OeIKax, yrieBoaax —
U UX POJIM B KU3HU YE€JIOBEKA.
MatepuanabHOE €TUHCTBO OPTAHUYECKUX
U HEOPTaHUYECKUX COCTUHEHUH.
Kpemnuit, ero pusnyeckue u
XUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U
npumeHeHue. CoeTMHEHUS] KPEMHUS

B ipupojie. OO01re npeacTaBIeHUs

00 oxcune kpemuus (V) u kpemHueBoi
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEUITUHE, IIPOMBIIIJICHHOCTH.
Baxueimme cTpouTenbHble MAaTEPUAIIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xesne300eToH. [Ipobiaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTeprajoB B TIOBCETHEBHOM JKHU3HHU.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAUIMYECKUX PEIIETOK

OpTraHUYECKUX BEUIECTB.
OnuckIBaTh poOJIb OEIKOB, JKUPOB U
YTIIEBOJOB B (PYHKITMOHHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHUKOB YTJIE€BOJIOPOJIOB, UX POIh

B OBITY U IPOMBILIJICHHOCTH.

[1IpoBOAUTH BEIYMCIICHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIHMN.

[InaHnpoOBaTH U OCYIIECTBIISTH

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JieNaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUH
71a00PATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MacHON
paboThI B J1abOpaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHUS.

Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHbIX 3aJaHUIl TEKCThl YUYEeOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(ITepuoanueckyro CUCTEMY XUMUYECKHUX
anemenToB /. 1. MenneneeBa, Tabmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUMN PSJT
HaIPSHKEHUN METAILIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IPOTHUBOra3a.

O3HaKOMIIEHHE C IPOIYKIIHEN
CUJIUKATHOM MPOMBIIIIICHHOCTH
(Bugeomarepuaiibl: cuiiMKaTHas
MPOMBILIUIEHHOCTB ).

Mopaenu MoJIeKy OpraHUYeCKUX
BEILECTB.

JlabopamopHhwiii onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOMCTB YTJIEKHUCIIOrO rasa.
[IpoBeneHne KaueCTBEHHBIX peaKIuit

Ha KapOOHAT U CUJIMKAT-UOHBI U
W3YUYEHHUE MMPU3HAKOB UX NPOTECKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriaekucioro rasa,
WU3y4YECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTaIIbHBIX
3a7a4 1o Teme «BaxHenIre HeMETaJUIbI
U UX COCTUHEHUS»

Buviuucnenua:

110 YPaBHEHUSIM XUMUYECKUX PEaAKIIHi

Uroro no pazneny

25
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Pa3nen 3. MeTa//IbI M X COeIMHEHUA

3.1

OO01ue cBoMcTBa
METAJLJIOB

4

OO611ast xapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxxenus B [lepunoguyeckon cucreme
XUMHYECKUX JIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenue metaminoB. Meramueckas
CBSI3b M METAJUIMYECKas
KpUCTAININYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTAIII0B. PUBHYECKHUE U XUMHUYECKUE
cBoiicTBa MeTauioB. O0mIKe criocoobl
noixydyeHusa metaios. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnunaBel (cTalnp, 4yryH, TIOPATFOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3sisl METAIIJIOB | CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJJIOB (BO3MOKHO UCIIOJIB30BaHUE
BHJICOMATEPUAIOB).

Jlabopamophvie onvimol:
O3HakomiieHHe ¢ oOpa3liaMyu METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBaAMHU.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUI
Y IPUMEHATH 3TU MOHATHS [IPU OMIMCAHUH
CBOWCTB BEIIECTB U UX IPEBPALLICHHIA.
OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB ¥ MX COSIMHEHUI C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIIJIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOICTBa METAJIOB.

XapakTepu3oBaTh 001KE CLIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh COCOOBI 3aIIUTH METAJLIOB
OT KOPpPO3UH.

CnenoBath npaBuiiam 0€301acHOMN
paboThI B 1a00OpATOPUM NpU
UCTIOJb30BAaHUU XUMUYECKOU TIOCYIBI U
000opyI0BaHUS.

[Tpon3BOaAUTE BBIYMCIICHUS

110 YPaBHCHUSAM XUMHYECKHUX PEaAKIIHH,
€CIIi OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B Mape UM TPyIIIe.

Hcnonb30BaTh Npy BHIMOJTHEHUN
y4eOHBIX 3a/laHui TEKCThl yUYeOHHKA,
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Buviuucnenus:

10 YPAaBHEHUSAM XUMHYECKUX PEAKIIUH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPABOYHBIE MaTEPHUAIIbI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenTtoB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
COJIEN B BOJE, DJIEKTPOXUMHUUYECKUHN PAL
HaIpsHKEHUI METAIIJIOB)

3.2

Baxnueriue
METAaJUIbI U UX
COEIMHEHUA

16

[IlemouyHbIe METAIIBL: OJIOKCHHUE

B [lepnoanyeckoil cucteMe XuMHUYECKUX
aneMmeHToB .M. MenzaeneeBa, crpoeHue
MX aTOMOB, HAX0XJAECHHUE B IPUPOJIE.
dusnyueckre U1 XUMHIECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIIbI
Y TUJIPOKCUIBI HATPUS U KaJIUS.
[IpuMeHeHre MET0YHbIX METAJIOB U UX
COCJIMHCHMHU.

[[lenouyno3emenbHbIE METAJIJIbl MAarHUM 1
KaJIbLUN: noJiokeHue B [leproandeckoit
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHHE UX aTOMOB,
HaxoXXJIeHUe B mipupojie. dusnyeckue u
XUMHYECKHE CBOMICTBA MarHusi U
Kanbplus. Baxkuenmue coeqnHeHns
KaJIbIUS (OKCH, TUIPOKCHI, COJIH).
JKEcTkoCTh BOJIBI M CITOCOOKI €€
YCTpPaHECHUS.

ATIOMUHMH: TIOJIOKEHHE

B [leproanyeckon cucreme XuMUYECKUX

OOBACHATH O0IITME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ X COCTMHCHHUH B TPYIITIax

C YU4ETOM CTPOEHUS X aTOMOB.
XapakTepu3oBarh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METaJJIOB U UX COSAUHEHUMN (OKCHUIOB,
TUJPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJIYYCHUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YeTIOBEKa.
YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHUE
BEIECTBA — CBOKWCTBA — MPUMEHECHUE —
Ha IIpUMepax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbIUs, AIIOMUHUSA, IUHKa, sxerne3a (1)
u xenesa (1), mexu (11).

Jloka3piBaTh aM()OTEPHBII XapaKTep
OKCHUJIOB U TUJPOKCHJIOB ATFOMUHUSA U
[UHKA.
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sanemeHToB J1.11. MeHneneesa, ctpoeHue
aToMa, HaXO0XKJICHWE B IPUPOJIE.
DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOKCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckoit
CHUCTEME XUMHUYECKUX IJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
Haxo0XJIeHue B npupoae. Pusnyeckue u
XUMHYECKUE CBOKCTBA kene3a. OKCUpl,
ruIpokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

Oco00eHHOCTH B3aMMOJICHCTBHSI OKCHIA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIAsI M KaJblusl (BO3MOXKHO
WCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre Ka4eCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHusl, KaJbIUs, aTFOMUHUS,

[InanupoBaTh U OCYLIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JIeaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEpUMEHTA MIPU MPOBEICHUN
71a00paTOPHBIX ONMBITOB U MPAKTHYECKUX
pabor.

CrnenoBars npaBuiam 0e30macHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIB30BAHUN XUMHYECKOU
OCy/Abl 1 000PYIOBaHMUS.

[Ipou3BOAUTE BBIUKCICHUS

0 XUMUYECKUM YPABHECHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WM Ipynie.

BrictpauBath pa3BépHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu
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nuHKa, xenesa (11) u xenesa (III), meau
(11), onucanue IPU3HAKOB UX
MIPOTEKAHMS.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUPOKCHUIA ATFOMUHUS U THAPOKCHIA
IIMHKA.

lIpaxmuueckue pabomui:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
yCTpaHEHUS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3a/1a4 1o TeMe «BaxkHeure MeTamibl 1
UX COCTUHEHUSD.

Buviuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEareHTOB JI1aH B N30bITKE
WJIU COJICPKUT NMPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peakuuu

Wroro no paznemny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumudg u 3
OKpY Karoias cpeaa

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
YKA3HHU 4eJioBeKa. be3omnacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX
peakwii B ObITy. [lepBas momorp npu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSAX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpeasl (mpeaesibHast AOMyCTUMast

XapakTepu3oBaTh pOJib XUMHUU

B Pa3JIMUHbBIX chepax AesTeTbHOCTH
JIFOJIeH, OCHOBHEBIE BEIIECTBA U
MaTepualibl, IPUMEHSEMbIE B dKU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATH ycIOBHS 0€30MaCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpa1us BemecTs. Posib xumuu

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3oB MmaTepuaioB
(CTEKJ10, CIIaBBI METAJIJIOB, MOJIUMEPHBIC
MaTepuabl)

peakIuii B OBITY.

AHaJIN3UPOBATh U KPUTUUYECKHU
OTICHUBATH WH(OPMAITHIO O BIUSHUH
IIPOMBIILJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPaHCIIOPTa U ApP. HA COCTOSIHUE
OKPYKaroIIEH Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MTOMOIIb

IIPU XUMUYECKHUX 05KOTaX U OTPABJICHUSX.
[IpunuMath ydyactue B 00CYKJIECHUU
po0JieM XUMUYECKON U AKOJIOTHYECKOMN
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 0 MPobdiieMe U
MpeJIaraTb BO3MOXKHBIE ITYTH €€
pelieHus

Nroro no pazgeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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