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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo XUMHHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTaBIICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO 001iero oOpaszoBanus, mpeactaBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QefepalibHOM paboueil MporpaMMbl BOCIHUTAHUS U C Y4ETOM
KOHIICTIIIUMA TPENoAaBaHus y4eOHOro mpeaMera «XuUMHUS» B 00pa30BaTEIbHBIX
opranu3zanuax Poccuiickon Penepanuu.

[Iporpamma no xumuu paspaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY MPEIMETY.

[Iporpamma o xumMuM Aa€T MpeICTABICHUE O ENAX, 00IIel cTpaTeru o0y4eHus,
BOCIIUTAaHUSI U  Pa3BUTUS  OOY4YAIONIUMXCS  CpPEACTBAMU  y4eOHOro IMpeaMera,
yCTaHaBIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEp)KaHue,  MpeaycMaTpUBACT
pacnpeziesieHue ero 1o KjiaccaMm U CTPYKTYpUPOBaHUE I10 pa3/iesiaM U TEMaM [POrpaMMbI
0 XWUMHH, OIpeNeisieT KOJWYECTBEHHbIE M KA4YeCTBEHHBIC XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHIYEMYIO IOCIEIOBATEIbHOCTh M3YYEHUS XUMHUH C YYETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBA3€H, JIOTUKKM Y4YeOHOTO TMpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYy4YaloIIMXCs, ONPEAENseT BO3MOXHOCTH  IpEeIMETa
JUIsL peanu3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs, a Takke TpeOoBaHUM
K pe3yjibTaraM OOy4eHHUsI XMMUU Ha YpOBHE IIeJeil U3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIILHON JESITEIIBHOCTA O0YYarOIIErocsi 0 OCBOCHHUIO Y4EOHOTO
COJIEp KaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOM 1  (OpMUPOBaHUS MHUPOBO33PEHUS
oOyy4arolerocs, ero MpeACTaBICHUH O MaTepUAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
UTpaloT (pOpMUpPYEMbIE XUMHUEH NPEJCTABICHUS O B3aUMOIIPEBPAIICHUIX SHEPruu
U 00 D3BOJIOLMHM BELIECTB B MPHUPOJAE, O NYyTIX PEIICHHUs TIJIO0ANbHBIX MPoOdIeM
YCTOMUYHUBOTO PAa3BUTUSL YEJIOBEUECTBA — CBIPHEBOM, DJHEPrEeTUYECKOM, MNHUIIECBOU
U DKOJIOTMYECKOM 0€30MacCHOCTH, MPOOIJIEM 3/IPaBOOXPAHCHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealii3alliid BO3MOXHOCTEH aJisi caMOopa3BUTHS U (HOPMHUPOBAHUS
KYJbTYpPBI JINYHOCTH, €€ 00111el U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHpPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOSATEIbHOM  Y4eOHOM  JIeATENbHOCTH,
OKCIIEPUMEHTAIbHBIX W MCCIEAOBATENbCKUX  YMEHHUH,  HEOOXOIMMBIX  Kak
B TOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEIBHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaIbIBAE€T OCHOBBI IIEJIOCTHOTO
B3IJI1a HA E€IUHCTBO IPHUPOABI M 4YEJIOBEKA, SBISETCA OTBETCTBEHHBIM 3TallOM
B (POPMUPOBAHUU €CTECTBEHHOHAYYHON rPaMOTHOCTH 00YYarOIINXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHMSI K €CTECTBEHHO-HAYYHBIM

3HaHUSM, K MPUPOJE, K YEJOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOIMUYECKOE 00Opa3oBaHUE
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00y4Jarommxcs.

JlanHple HampaBiieHHd B OOYYEHHMM XHMHHM OOECIEYMBAIOTCS CHEUU(DUKON
coJiep>KaHusl y4eOHOT0 PEIMETA, KOTOPBIU ABJISIETCS MEAArOTMYECKH aJalTHPOBAHHBIM
OTpa)keHHEM 0a30BOM HAyKH XMMUU Ha ONPEEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHUS OpPUEHTUPOBAH
Ha OCBOEHME OOYyYarOU[MMHUCS CHCTEMbl IE€PBOHAYAIBHBIX MNOHSITHI XHUMHH, OCHOB
HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAENIbHBIX 3HAUMMBbIX MOHATUN OpraHUYeCKON
XUMHH.

CrtpykTypa cojepkaHusi NporpamMmbl MO XUMUM C(HOpPMHpPOBaHAa Ha OCHOBE
CUCTEMHOT0 NOoAX0/a K €€ nzyuenuto. CopepxaHue CKIaAbIBA€TCS U3 CUCTEMBI TOHATHIMA
O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMBbI MOHATHA O XUMHUYECKON pEaKIUu.
O0e 5T cucTEeMBbl CTPYKTYpHO OPraHM30BaHbl IO MPHUHLMILY MOCIEAOBATEIBLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnonnueckoro 3akona (.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMMH;

YUYEHHSI O CTPOEHUHU aTOMa U XUMHUYECKON CBSI3H;

MPEACTABICHUIN 00 3IEKTPOJUTUUECKOMN TUCCOLMALIMN BEMIECTB B paCTBOPAX.

Teopernyeckre 3HaHNUS pACCMAaTPUBAIOTCSI HA OCHOBE AMITMPUYECKHU NIOJYYECHHBIX U
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEJOBATEIBLHO OT OJHOTO YPOBHS K JIPYIOMY,
BBINIOJIHASL (PYHKUMU OOBSICHEHHS M TNPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPAKTUYECKOr0 PUMEHEHHUS U MOITYUYEHUS U3YYaeMBbIX BEILECTB.

OcBoeHue nporpaMMsbl Mo XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XMMHUYECKOW COCTABJISIOIIEN HAy4YHOW KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
IIPUPO/BI, ICHHOCTHOI'O OTHOLIEHHS K HAyYHOMY 3HAHHUIO M METOJIaM ITO3HAHMS B HAYKE.
N3yyeHne XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mup», «buonorus. 5—7 knacco» u «dusuka. 7 Kiaacey.

[Ipu u3y4yeHUU XUMUU MPOUCXOAUT (GOPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HAayKW Kak 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JeSITeIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajnada y4eOHOro
IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHYECKUX 3HAHMM — BaKHEUIIHX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM, TOCTYMHBIX OOOOIICHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKd, B MPUOOUICHUHM K HAayYHBIM METO/AaM
NMO3HAHUSA TPU U3YYECHUU BELIECTB W XUMHUYECKUX peakuui, B (HOPMUPOBAHUU
U Pa3BUTUU TO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUU B YYEOHO-TIO3HABATENIbHOM
U y4eOHO-UCCIIEOBATENbCKON JACSITENbHOCTH, OCBOCHHU MpaBuil  0€30MacHOro
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEAHEBHOM KU3HHU.

IIpy u3yyeHUM XMMHUHM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMsI Ba)kKHOE
3HaYeHHe MPUOOPETU TaKue I, KakK:

(dopmupoBanue UHTEJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K C€aM0OOpa30BaHHIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO pEIICHUM,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HH;



HAIPaBIEHHOCTh OOYyYEeHHS Ha CHUCTEMAaTHMYECKOEe MPUOOLICHHE O0YyYaroIMXcCs
K CaMOCTOSATEILHON ITO3HABATEIIbHON NEATEeILHOCTH, HAyYHBIM METOJaM II03HAHWS,
(GOpMUPYIOIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUH;

obecrieueHue yclioBHii, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OTMbITA
pPa3HOOOpa3HOW JAESITETHbHOCTH, TO3HAHWS W CaMOIO3HAHWS, KIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE IS PA3IMYHBIX BUIOB
NEeSATEeTLHOCTH;

dopmupoBanre o0mel QYHKIHMOHATHHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUH OOBSCHATH U OTICHUBATH SBJIICHUS OKPYKAIOIIIETO MUPA, UCTIOIb3YS
3HAHUS W ONBIT, IMOJYYCHHBIC NMPU H3yYCHUH XUMUH, NMPUMCHITh WX IPH PEIICHUN
npo0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATEILHOCTH;

dbopMupoBaHe Yy OOYYaIOMUXCS TYMaHUCTUYCCKUX OTHOIICHUW, MMOHUMAHUS
[EHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTUYECKU IIEJIeCO00pa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHS] CBOETO 3JI0POBbS U
OKPYKaIOUIEH MPUPOTHONU CPEbI;

pa3BUTHE MOTHBAIMM K  OOyYEHHIO, CIOCOOHOCTEM K  CaMOKOHTPOJIO
¥ CAaMOBOCTIMTAaHUIO HA OCHOBE YCBOEHHS 00I1I€UeI0BEUYECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NMPOGUJIs U HAIIPABJICHHOCTHU JaJIbHEHUIIIEro 00yUYeHus.

OOmiee 4YnCIO YacOB, PEKOMEHAOBAHHBIX I HM3ydeHUs Xumuu, — 134 dacos:
B 8 kacce — 68 wyacoB (2 yaca B Henelnto), B 9 kitacce — 66 yacos (2 yaca B HezeIio).

JIia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE Y4eOHOE BpeMsi, KOTOPOE MOKET
OBITh HCMOJIb30BaHO YYACTHUKAMU 00Pa30BaTEIBLHOTO MpOIEcca B LEAX (POpMUpOBaHUS
BapUATUBHOM COCTABJISIONICH cofiep kaHusl KOHKPETHOM paboueii nporpammsl. [Ipu aTom
oOsi3atenbHas (MHBapUaHTHAsl) dYacTb COJEP)KAaHUS [pPEIMETa, YCTAHOBJICHHAs
NpUMEPHON paboyeil MporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yUYeHHE, TOJIKHbI ObITh
COXPaHEHBI MMOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHSITHS

[Tpenmer xumuu. Poiab XuMuM B )KU3HU YeJOBEKa. XUMHS B CUCTEME HayK. Tena u
BemecTBa. Ou3nyeckrue CBOMCTBA BEIIECTB. ATperaTHOe cOCTOsTHUE BemecTB. [lonsaTue
O MeToAax IMO3HaHWd B XuMuU. Yuctele BemiecTBa M cMmecH. CrocoObl pa3jereHus
CMECEH.

ATOMBI U MOJICKYJIBI. XUMHUUYECKHUE 37eMEHThl. CHMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
[IpocThie U CIOKHBIEC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTB. OTHocHTenbHAs aroMHas Macca. OTHOCHUTEIIbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0JI1 XUMHUYECKOTO DJIEMEHTA B COSMHEHUH.

KonuuectBo BemecTBa. Mok, MossipHas Macca. BzauMocBs3b KoJinuecTBa, MacChl
U 4YHuclia CTPYKTYPHBIX €AMHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XHUMHYECKHX
COCIVHEHN.

duznvecKkre ¥ XUMUICCKHE SBJICHUS. XUMHUUECKas peakiys U e€ Mpu3HaKy. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHH. Knaccudukamus XUMUYECKUX
peakiuit (CoeAMHEHs, Pa3IOKEHUsI, 3aMeIIeHUs, OOMEHa).

Xumuueckuil 3KCnepumenm:

3HAKOMCTBO C XWMHYECKOW TMOCYAOW, MpaBWiaMud paboThl B jabopaTopuu u
npuémMamMu oOpaiieHust ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHUUECKUX BEIIECTB, HAOMIOJCHUE (PU3UUECKUX
(n1aBrieHHE BOCKA, TassHUE JIbJa, pACTUPaHUE caxapa B CTYIIKE, KATIEHUE U KOHCHCAITUs
BOJbI) U XUMHUYECKMX (TOpEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOMIOIEHHE W OMHCaHUE MPU3HAKOB
MPOTEKAHUSI XMMHUYECKHUX peakuuid (pa3ioKeHWe caxapa, B3ahuMOJCHCTBUE CEPHOMU
KHCJIOTBHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna menu (1) mpu HarpeBanwmy,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopom conu menu (II), nzydenne cnocoOoB pa3aeneHus
cMecel (C TIOMOINIbIO MarHuta, (QWIBTPOBaHWE, BBIAPUBAHKUE, JUCTUILISLINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKUA MOBAPEHHOUW COJM, HAONMIOJIEHUE W OIMCaHuE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl,
co3gaHue Mojieeil MoJieKy (IIapoCTEeP>KHEBBIX).

BaxxHelne npeacTaBuTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnenne kuciaopoja B mpupoje, pu3uueckue U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcuasl. [lpumenenue kucnopoma. CrocoObl MONyYEHHUS KHCIOPOAA
B Jlabopartopuy M TMPOMBINUICHHOCTH. KpyroBopoT kmciopoga B mpupoxae. O30H —
IITOTPOIHAS MOAUDUKALIMS KACTOPOAA.



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

Bonopon — anemeHT m mpoctoe BemecTBo. HaxokaeHune Boaopona B MPUPOJE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciorsl u
COJIH.

MonsipHbiii 00bEM ra3oB. PacuéTsl 10 XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBoMCTBA BoAbl. Bona kak pactsopurens. PactBopsl. Hacslmennsie u
HEHACBIILCHHBIE pAacTBOPHI. PACTBOPUMOCTE BelecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOKCTBA BOAbl. OcHOBaHUs. Ponp pacTBOpoB B mpHpOAE U
B )KM3HH 4eJIoBeKa. KpyroBopoT BoabI B IpUpoAE. 3arps3sHEHNE NPUPOAHBIX BoA. OXxpaHa
Y OYMCTKA IMPUPOJHBIX BOJ.

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

OcHoBanus. Knaccudukanus ocHOBaHUM: IIETOYH U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBaHuil. @PU3MYECKME W XHWMHUYECKHME CBOWCTBA OCHOBAHMM.
[Tomydyenrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Pusznyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa. [lomydyenue
KHCJIOT.

Comu. Homenknarypa coieil. ®Duznueckue W XHMHYECKHE CBOWCTBA COJICH.
[lonyueHue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuil Ikcnepumenm:

KaueCTBEHHOE OIpeJeiCHUEe COACPKAHUSI KHUCJIOpoAa B BO3AyXe, IOJIydeHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYCHHE CBOMCTB  KHUCIOpOJa, HAOIIOJCHHE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BOSHUKHOBEHUS W MPEKpalieHus
ropenusi (Tokapa), O3HAKOMJICHHE C OOpas3laMd OKCHJIOB M OIHCAHUE WX CBOICTB,
MoJIy4eHHe, coOuMpaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB BoOjOpoja (ropeHue),
B3auMojciicTBrue Bojgopoaa ¢ okcuaom wmead  (II)  (BO3MOXKHO HCITOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOJIOIEHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 Mo, MCCIenoBaHue
OCOOCHHOCTEM pPacTBOPEHHUS BEIIECTB C Pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJICHUE
PacTBOPOB C ONPEAECITEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, B3AMMOICVCTBUE
BOJbl C MeTaulamMu (HaTpueM U KajiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IUUYHBIX
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, PEIICHNE YKCIIEPUMEHTAIIBHBIX
3a1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COSIUHEHUI.

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

[lepBble MOMBITKH KJIACCU(DUKAIIMU XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (II[EJIOYHBIC U IETOYHO3EMETbHBIE METAILJIbI, TAJIOT€HbI, THEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 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 IPYIIIBI JIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onexkrponbsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMEeHTOB [lepuoanueckoit
cucrembl JI.MI. Menneneea. XapakTepuUCTUKAa 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 [lepuognueckoro 3akoHa u Ileprnoanyueckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAyKU U npakTuku. /.M. MeHneneeB — yu€HbIi U rpaKJaHVH.

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, B3aMMOJECHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYei, MPOBEICHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakluil (TopeHue,
peaKIuy PasyIoKEHUsI, COCTUHCHUS ).

Mesicnpeomemuvie ces3u

Peanmzanust MexnpeaMETHBIX CBsA3€d TMPU U3YYEHUM XUMHU B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
W TIOHSTHM, SBJSIOIMIUXCS CHUCTEMHBIMHM IS OTAECIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITMKJIA.

OO61ue ecTecCTBEeHHOHAYUHbIC TIOHSATUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, IePUOINYHOCTh, HAOIIOJCHHE, OSKCIICPUMCHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusukKa: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWJ, WU30TOIIbI,
PaMOAKTUBHOCTh, MOJIEKYJA, SICKTPUIECKUN 3apsil, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

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

9 KUIACC

BemecTBo M1 XMMHUYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepmoamueckas cucTeMa  XUMHUYECKHX  DJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX INEPUOAOB, KNS, KAJIBLUA U UX COCAUHECHUU
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepnoandeckon cucreme U CTpOCHUEM UX
aTOMOB.

Crpoenue BeniecTBa: BUbl XUMHYECKON CBSI3U. TUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THINA KPHUCTAUIMYECKOM PEMETKM W BHIA
XUMHYECKOM CBSI3U.

Knaccudukanyus ©u HOMEHKJIAaTypa HEOPTraHUYECKHUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCAIINXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUM,
I€HETUYECKas CBsI3b HEOPraHWUYECKUX BELIECTB.

Knaccudukanms  XUMUYECKHMX  peakUMid MO  pa3jiMyHbIM  [pU3HAKaM
(Mo YMClly U COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEMIOBOMY 3(PQeKTy,
0 U3MEHEHUIO CTENEHEW OKHUCIIEHUS XHMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH,
M0 YYacTHIO KaTalu3aTopa). JK30- U dHJOTEPMHUYECKHE PEaAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsitTue o ckopoctu xumuueckou peakiuu. [lonstne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IOHATHE O TOMOTE€HHBIX M TIe€TEepPOre€HHBIX
peakiusax. Ilowarne o  xaraymse. [loHsaTme 0  XMMHYECKOM  PaBHOBECHHU.
@akTOphl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKON PEAKLUUU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

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

Teopust 3MEKTPOJUTUUECKON NHCCOUMALMU. ODJEKTPOJHUTHl M HEDJIEKTPOJIMTHI.
Karnonel, aHuoHbl. MexaHu3M JOHCCOLMALMK BEIIECTB C pPa3Ju4YHBIMA BUIAAMHU
XuMHUUeckoi cBs3u. Ctenenb auccounanu. CUIbHBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakiuu moHHOro oOmeHa. YCIIOBUS MPOTEKaHUS peakluuid HMOHHOTO OOMeEHa,
MIOJIHBIE ¥ COKPAIEHHBIE HOHHBIE YpaBHEHUs peakunid. CBOICTBA KHCIIOT, OCHOBaHUW U
COJIEHl B CBETE MPEJCTABIECHUN 00 3JIEKTPOIMTHUECKOW Auccoumanuu. KauecTBeHHbIE
peakiuu Ha HoHBI. [loHATHE O THIpONIM3E CoNen.



Xumuueckuii IKCnepuUMenm:

O3HAKOMJICHHE C MOJCISAMH KPUCTALTMYECKHUX PEMIETOK HEOPTraHUIEeCKHX
BEIIECTB — METAJUIOB M HEMETAIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIIUU OT BO3JEHCTBUS
pas3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoliiecca TUCCOIUAIIN KUCIOT, IIEI0Ye 1 coyield (BO3MOXKHO HCITOJIb30BAHUE BHJICO
MaTepUajoB), IPOBEJACHNUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKH MPOTCKAHUS PeaKIIHid
MOHHOTO 0OOMeHa (00pa3oBaHUE OCaJKa, BBIJEICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TOpeHue,
peakiMy pa3joXKeHHsS, COCAUHCHHs), pACMO3HABAHHE HEOPTaHUYECKUX BEIIECTB
C TIOMOIIIBIO KaY€CTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX 3a/1a4.

HeMmeTa/uibl 1 X cOeTUHEHUS

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
crenieHu okuciienus. CtpoeHue u Gpu3n4eckue CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XUMUYECKHE CBOWCTBa Ha mpuMmepe xjopa (B3aUMOACHCTBUE C MeTalllaMu,
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 xapakrepucTtika 3aeMeHToB VIA-Tpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHue U (PU3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U CePbl. AJITOTPONTHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOJIOPO/I, CTpOeHUE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. OKCUABI CEPhbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
dbu3nUeckue U XUMUYECKHUE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
crenuduyeckue). XUMUYECKUE PEeaKIUH, JISKAIINE B OCHOBE MTPOMBIIIEHHOTO CIIoco0a
NOJIy4eHUs cepHOUl KUCIOThI. [IpuMmeHenue cepHoil KUcioThl. CoJid CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyinbdaT-uoH. Haxoxnaenue ceppl U €€ COCTMHEHHM
B Npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COSAMHEHUSIMHU CEphI
(KUCTIOTHBIE TOXKIH, 3arPsI3HEHNE BO3IyXa U BOJIOEMOB), CITOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO6m1as xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTETICHH OKUCIEHUSA. A30T, paclpOCTpaHEHHUE B IPUPOJIE, (HU3UIECKUE U
XUMUYECKre cBoicTBa. KpyroBopor azora B mpuponae. AMMHak, ero (usudeckue u
XUMHUYECKUE CBOMCTBA, OJTydyeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKUE
Y XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiiyis Ha MOHbI aMMOHMUSL.
A3O0THast KUCIOTa, €€ MmojyyeHue, GUu3nuecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
MpeACcTaBUTENs Kilacca KUCIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HCHUE
OKpYXalollel Cpellbl COeMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHUE BO3/IyXa,
MoYBBI ¥ BOOEMOB). Docdop, amnorponHsie Mogudpukaruu dochopa, husndeckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUE



U XUMHUYECKHE CBOICTBa, mnonydyeHue. Hcnonb3zoBanue @ocdaTtoB B KadyecTBe
MUHEPAJIbHBIX YA0OPEHUI.

O61as xapakTepucTrka 31eMeHToB [V A-rpymnmbl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTEepHbIE CTENEHW OKHUCICHHS. YIJIEpoA, aUIOTPOIHbIE  MOJu(pHUKaLuUH,
pacmpocTpaHeHue B Tpupoie, (U3MUECKMEe W XUMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopor yriepoaa B npupoje. OKCUAbl yriiepoaa, uX (pU3H4EeCKUe U XUMUYECKUE
CBOICTBA, JACHCTBUE HA KUBbIC OPraHU3MBbI, TIOJyYeHHE U TPUMEHEHUE. DKOJOTUYECKUE
npobiieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rimo0aabHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA 3(PGdeKT. YTonpHas KUCIOoTa W e€ Coiu, uX (U3NYECKUue 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, STWJIEH, aleTWUJIEH, 3TAHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[IpupoHbIe HICTOYHUKU YTIIEBOJIOPOOB (YroJib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBINITIEHHOCTU. [loHsITHE O OHMOTOTHYECKH
BA)KHBIX BEIIECTBAaX: JKHMpaxX, OeiKax, YIJIeBOJaxX — M HMX POJU B KU3HH YEJOBEKA.
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€30MacHOTO MCMOJIB30BAHUSI CTPOUTENIBHBIX MAaTepUasioB
B IMOBCEIHEBHOW >KU3HM.

Xumuueckuil 5kcnepumenm:

U3yuyeHUEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJSHOM KHCIOTHI,
MIPOBEICHHE KAaYE€CTBEHHBIX PEAKUMi Ha XJOPUI-UOHBI U HAOIIOJEHHE MPU3HAKOB HMX
MPOTEKaHMs, OMBIThI, OTpaXxarolue (U3NIECKue U XUMUYECKHE CBOMCTBA rajJOr€HOB U
UX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), O3HAKOMJICHUE
c oOpasimamMu XJOpUAOB (TaJOreHHUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U e
COEMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUECOMATEPHANIOB), HAOIIOACHHUE Mpoliecca
OoOyTIIMBaHMS caxapa MOJl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBIICHHOM CEpPHOM KHUCJIOTHI, MPOBEJCHHUE KaueCTBEHHOM
peakuuu Ha Ccynb(haT-uOH W HaAOMIOJIEHUE MpU3HAKA e€ MPOTEKaHMs, O3HAKOMJICHHE
c (¢u3MUYeCKUMHU CBOMCTBAMHM a30Ta, Qocdopa ©U HUX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), oOpa3liaMHu a30THBIX U (POCPOPHBIX yTOOpEHUIA,
NoJlyueHue, coOupaHue, pacro3HaBaHHE M M3y4yE€HHE CBOMCTB aMMHUaKa, MPOBEICHUE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocdaT-UOH U U3yUYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCMOJB30BAHUE BUICOMATEPUATIOB), U3YUECHUE MOJENICH KPUCTAIUTMYECKUX
pemi€Tok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aACcopOIu



pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MNPOTHUBOTasa,
noJlyueHue, coOupaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
NPOBEJCHNE KAueCTBEHHBIX pEakUuMid Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yYEHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHHE C  TMPOJIYKUHMEeH  CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adau Mo Teme «Baxueiimme
HEMETAJUIbl U UX COCAMHEHUS.

MeTaJiibl M X COCAUHEHUS

OO01ast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM HX
nonokenus B Ilepuoamdeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHHUs1 aTOMOB. CTpO€HHE METAJLIOB. MeTainueckas CBsI3b U METaJUInYecKas
KpUCTAUINYECKAsd PEmETKA. OJIEKTPOXUMHUYECKHM PSAI  HANPSOKEHUA METAJUIOB.
dusnueckre U XUMHUYECKHE CBOMCTBA MeTaJUI0B. O011IKE CIIOCOOBI OIYYEHHS METALJIOB.
[ToHsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CriaBbl
(cTainp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTayipl: IOJOXKEHHE B Ilepruoanyeckor CHUCTEME XUMHUUYECKHUX
anemeHToB J[.M. MennaeneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B MPUPOJIE.
duznyeckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanusa). OKCUIpl U
TUAPOKCHUABI HATPUS U Kanus. [[puMeHeHre eI0YHbIX METAJUIOB U UX COCIUHEHUN.

[IlenoyHO3EMENBbHBIE METAJUIBI MATHUN Y KAIBLIHMHI: TTOJOXKEHUE B [leprnognueckoi
cucreMe xuMmuieckux anemMeHToB .M. MenaeneeBa, CTpO€HHUE UX AaTOMOB, HAXOXKJICHUE
B mpupone. Pusnyeckue U XMMHYECKHME CBOWCTBA MarHus M Kajuplus. Baxueiimmne
COEIUHEHMs KaJblUs (OKCHI, THUAPOKCUA, coiu). KECTKOCTH BOABI U CIOCOOBI €€
YCTpaHEHHUs.

AmomuHuii: nojoxxkeHue B llepuonnueckoil cUCTEME XUMHUYECKHUX HJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHUUYECKUE CBOMCTBA atoMUHMS. AMGOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenue B llepuognyueckoi CHUCTEME  XHMHUYECKUX  DJIEMEHTOB
.M. MennaeneeBa, CTpOEHHE arToMa, HaxXOXIACeHUE 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), 0OCOOCHHOCTEH B3aUMOICHCTBUS OKCHJIa KAJIBIIHS M HATPUSI C BOAOU
(BO3MOYKHO HCTIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
Ipoliecca rOpeHus ele3a B KUCI0po i€ (BO3MOXKHO UCIIOJIb30BAaHUE BUAEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUsI KaU€CTBEHHBIX PEAKIIMI Ha MOHBI (MarHus, KaJibIUsl, aJIOMUHUS,
nuuka, skene3a (II) u xenesa (I1I), menu (II), HaOmroAEHWE W ONKMCaHUE MPOLIECCOB
OKpalIMBaHUS TUIAMEHU MOHAMHU HATPUS, 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

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKM3HM YellOBEKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momonis mnpu
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).

Meoicnpeomemmnule cesazu

Peanuzanmuss MeXIpeIMETHBIX CBsi3ed MNpu M3ydyeHUHM xXumMuu B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TOHATUM, SIBJIAIOIIMXCS CUCTEMHBIMU Ul OTHENIBHBIX INPEAMETOB €CTECTBEHHO-
HAYYHOTO [UKJIA.

OO11ue ecTeCTBEHHO-HaY4YHbIE MOHATHS: HAYUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaln3, CHUHTE3, KiIacCU(pUKalusi, TEepUOAUYHOCTh, HAOIIOJACHUE, OJKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUWE, MAapHUKOBBIA 3((eKT, TexHoyorus,
MaTepuabl.

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

buonorusi:  ¢doTtocuHTe3, apIXxaHue, Ouocdepa, DIKocUCTEMa, MHUHEPATbHBIC
yIOOpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATETIbHBIC BEIIECTBA.

I'eorpadusi: atMocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, MOJIE3HbIE
UCKOTIaeMble, TOTUIUBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

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 HOpMaMHU
MIOBEJICHUS M CITIOCOOCTBYIOT POIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMATTU3AIINN
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 OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY H
HAYYHOMY HACJICAHIO, TOHUMAaHUs 3HAYEHUSI XUMUIECKON HayKH B )KU3HHU COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(OpManuendn o MepeaoBbIX
JOCTUKEHUSIX M OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IPEJICTABIICHUS O COLMAIbHBIX HOPMaxX M MPaBHJIaX MEKINYHOCTHBIX OTHOIIICHUM
B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO I10JIC3HOU, yueOHO-
UCCIICIOBATECIILCKON, TBOPYECKOM W JPYrMX BHJIAX JACSITEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOH JICATCIIBHOCTH TIPH  BBINOJHCHUM  YYCOHBIX,
MO03HABATEIIBHBIX 33/1a4, BHIIOJHCHUH XUMUYECKUX YKCIICPUMEHTOB, CO3JIaHUU YICOHBIX
IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIINM B TMPOIECCE ITOU
y4eOHOH JeATEIBbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE M TOCTYIKH CBOMX
TOBApUIICH C TO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHYECKME TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKILNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIAE OCHOBY
JUTsl TIOHUMAHHS CYITHOCTH HAYyYHOW KapTHUHBI MUpA, TPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOJIBI, B3AUMOCBS3AX YEJIOBEKA C IMPUPOIHOM CPENOH,
O POJIM XUMHH B NTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTUBBI, HAIPABJIECHHBIEC HA MMOJYYEHHE HOBBIX 3HAHUU 10 XUMUH,
HEOOXOMbIE 17151 O0BSICHEHHS HA0II01aeMbIX ITPOLIECCOB U SIBJICHUM, TO3HABATEIBHOM,
MH(OPMAIMOHHON U YUTATENIbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM
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paboThI ¢ yueOHBIMU TEKCTAMHU, CIIPABOYHOM TUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HH(POPMAITMOHHBIX TEXHOJIOTHI;

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

4) popMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBBIO,
YCTaHOBKHU Ha 370POBBIN 00pa3 KU3HH, OCO3HAHUE MOCIEACTBUIN U HEMPUSATUE BPEIHBIX
NpUBBIYCK  (YHMOTpPEOJCHUS alKOTroJs, HApKOTHKOB, KYpEHHS), HEOOXOJAUMOCTH
coOJitoicHUsT TpaBui 0E30MacHOCTU MPU OOpalEeHUH C XUMHYECKHMH BEIIECTBAMHU
B OBITY U peaibHON JKU3HH;

5) Tpy0BOro BoCIMTAHUS

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W TpyAa pa3iIndHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIM BBIOOpP WHIMBHIYaIbHOU
TPACKTOPUM TPOJOJDKEHUS] O0pa30BaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB MU
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCIEUIHOM
pO(ECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMMBIX YMEHHUM, TOTOBHOCTh
alarTUpOBaThCs B MPO(ECCHOHATIBHOM Ccperie;

6) IKOJOrH4eCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOI0 U 0€3011aCHOIr0
oOpa3za JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (QU3NYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil OE30MacHOro
MOBeICHUS Tpu paboTe C BEIIeCTBaMU, a TAK)KE B CUTYaIMUsIX, YTPOKAIOIINUX 30POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJydyaeMble TPU HW3YYECHUU  XUMHUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOSHON CPEIIOW, ISl MOBBIILICHUS
YPOBHSI 9KOJIOTUYECKOMN KYJIbTYpPbl, OCO3HAHUS TII00ATLHOTO XapaKTepa dKOJIOTUUECKUX
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 BBIJICNITIOT ~ 3HAYUMBbIE
JUTst GOPMUPOBAHMSI MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPUS, TPUHIIUII,
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 (MO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
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pEryJsiTUBHbBIE), KOTOpbIE o0ecreunBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON AESITEIBHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeicTBUA:

YMEHMSI UCIOJIb30BaTh MPUEMBI JJOTHUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIACTSATh MX XapaKTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH TOHSTHSIMH), HCIOJb30BaTh IOHSATHUS
JUIs OOBSICHEHUSI OTIIETBHBIX (DaKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS U KPUTEPUH
JUTsT KiTaccu(puKanMi XUMHYECKUX BEIISCTB W XUMHUYECKHX PEaKIi, yCTaHaBINBATh
MPUIUHHO-CJICJCTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3YUYCHHUS, CTPOUTH JIOTHYCCKUE
paccykaeHuss (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B IIPOIECCE TO3HAHUS TOHATUSA (OPEAMETHBIE U
METaNpeIMETHBIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEJICTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHEHHE XUMHUECKOMN
peaKiuu — MpU PEeIICHUH y4eOHO-TI03HABATENIbHBIX 3a/a4, C YUETOM 3THUX MOJACIBHBIX
MPEICTABJICHUN BBISBISITh U XApPaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB M XUMHUYECKUX PEaKLHi, BBISBISITH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBA3W W IPOTHBOPEUMS B H3YYAEMBIX
MPOLIECCAX U SBJICHUSX.

ba3oBble nccienoBarejbCke 1eiCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABJICHHBIE 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 HaOII0AaTh 3a X0JI0M MPOIEcca, CAMOCTOSITENILHO
MPOTHO3UPOBATH €0 pe3yabTaT, (GOPMYIUPOBATH 0000IIEHUS U BBIBOJIBI 10 pe3yibTaTaM
IPOBEIEHHOIO OTbITA, UCCIIEI0BAHUS, COCTABIATH OTUET O MPOJIEIIaHHOM padoTe.

Padora c undopmanmeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITHIO PA3THUHbIX
BUJIOB W (OpM TMpeACTaBICHMs, MOJy4YaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (HAYYHO-
HOMYJISIpHAsl JIUTEepaTypa XUMUYECKOTO COAEp aHHs, CIIPaBOUYHBbIE MOCOOUS, PECYpPCh
WNHTepHeTa), KPUTUYECKHM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHATHh pPa3IUYHbIe METOJAbl M 3alpochl MPU TMOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIS1 BHIOJHEHUS Y4EOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpEeJeNEHHOr0 THUIAa, NPUOOpETeHHE 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  MWCHOJIb30BaTh M  aHAJIM3MPOBaTh B  IpoLecce  yd4eOHOW W
UCCJIEIOBATENBCKOW JIESITEIbBHOCTA HMH(POPMALIMIO O BIHSAHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 X0341CTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOLIEH PUPOJIHON Cpeibl.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIEe eiCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0j/€ auasiora u (WiM) AUCKYCCHUH) MO CYIIECTBY
o0cyX/1aeMOoi TeMbI, POPMYJIUPOBATH CBOU MPENJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEITIOKEHHON 33/1a4H;

IpUOOPETEHUE ONbITa MPE3CHTAIMH PE3YJIHTATOB BBIOJIHEHUS XUMHYECKOIO
HKCIIEpUMEHTa (J1a0OpaTOPHOrO OMBITA, JIAOOPATOPHOUM pPabOTHI IO HCCIIETOBAHUIO
CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU I[IO3HABATEJIbHOM U
UCCJIEIOBATENHLCKON ACATEIBHOCTA MIPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yuéTa OOUIMX MHTEPECOB M COTJIACOBAHMS MO3UIMKN (00CYyXKIeHHS, OOMEH MHEHHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPJIUHALINS COBMECTHBIX JIEUCTBUM, ONPENCIICHUE KPUTEPUEB
M0 OLIEHKE KaueCTBa BBIMOJIHEHHOW padOThI U APYTHUE);

PeryasiTuBHbIe YHUBEpPCaJibHbIEe y4eOHbIE EeHCTBHUA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEJNH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTH M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh Haubosiee 3(PQPEeKTHUBHBIE CHOCOOBI pElIeHUs Y4YEOHBIX H
MTO3HABATENBHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTAaBIATh WA  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JE€UCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM MOJIYyYEHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUMsX, OILECHUBATH
COOTBETCTBHE IOJYYEHHOIO pe3yibTaTa 3asABJICHHOM LIEJIA, YMEHHUE HCIIOIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, IPejlaraeéMbl€ B YCIIOBUH 3aaHUIA.

NHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JTaHHOU (heqepasibHON pabouell mporpaMMO, BBIIEISIOT: OCBOCHHBIE
OOyYarONIMMUCSI HAyYHbIE 3HAHMS, YMEHUS M CIIOCOOBI JCHCTBUMN, CIeNU(PUICCKUE
JUISL TIPEMETHON o0sacTu «XuMUsS», BUABI ACATEIHHOCTA 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 00YYAIOIINUXCSl YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX TMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAS 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 COECIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUS, PEaKIUn
oOMEeHa, K30- U PHJIOTEPMHUUECKUE PEAKITNH, TeIUIOBON d(PeKT peakuuu, apo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOWTallb, paguyCc aTromMa, XUMHUYECKas CBSA3b,
MOJISIPHAST W HEMOJISIPHAs KOBAJIICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATUOH, AHWOH,
pacTBOp, MaccoBas JI0JIsl BelecTBa (MPOIICHTHAs KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U IPUMEHSTH 3TH
MOHATHS TIPY ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

HCIIOJB30BaTh XUMHYECKYI0O CHUMBOJIUKY JJIsI COCTaBJieHUs] (OpMyJ BELIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

OTPENEIISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COEAWHEHUSIX, 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 Ilepmoamyeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJipo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Illepuomnyueckoit cucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas noArpynmna (A-rpymnmna)» u
«moboyHass moarpynmna (b-rpynma)», Manble W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabmuie «llepromuyeckas cucteMa XUMUYECKUX
aneMeHToB J[.MI. MeHnneneeBa» ¢ 4YHMCIOBBIMU XAapAKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsj sAjpa, oO0IIee 4YHCIO0 DJIEKTPOHOB U
pacrpeeleHue UX M0 SJIEKTPOHHBIM CIIOSIM);

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

XapaKTepHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB,  MOATBEpPXJas ONUCAHUE MNPUMEpPAMH  MOJEKYJSIPHBIX  YpaBHECHUH
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAY€CTBEHHOTO COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMUUECKUX IPEBPALICHUI B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYKO W MOJIIPHYIO MAacChl BELIECTB,
MaCCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMyse COSIUHEHUS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, POBOJANUTH 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 M3YYCHHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKLIHH,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHKE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYIOM W Ja0OpaTOpHBIM
0o0OpyZOBaHUEM, a TaKKe IMpaBujaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMU T10 BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB I10 MOTYYSHUIO
U COOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOJAOPOIAa W KHUCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U
IPOBOJUTh XUMUYECKHUE 3KCHEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (JakMyc, PeHon(pTaaenH, METUIIOPAHX U IPYTHE).

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKash peakius, XHMHUYeCKas
CBsI3b, TEIUIOBON 3(P(HEKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, DIEKTPOJIUTHI,
HEDAJICKTPOJUTHI, JJIEKTPOJIUTHYECKAsT JAUCCOLMAIUS, PEaKIMd HMOHHOTOo OOMEHa,
KaTaqu3aTop, XHMHYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHHE, AJUIOTPOMusA, aM(pOTEPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAS,
MOHHAs, METAJIMYecKas), KpUCTAIUIMYECKass PEemETKa, KOPpPO3Usi METaIOB, CIUIABBI,
CKOPOCTb XHMMHMYECKOM peakluu, MNpeAesbHO npomycruMas KoHueHtpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

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

ONpENEeNATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKUX DIIEMEHTOB
B COCIMHEHUSAX DPa3JIMYHOTO COCTaBa, NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coeAuHeHuid mo dopmysam, BUI XUMUYECKOW CBs3M (KOBaJIeHTHAs, MOHHAs,
MeTaJJTN4YecKasi) B HEOPTaHWMYECKUX COCIUHEHMSX, 3aps] HOHA IO XUMHYECKOU
dbopmyiie, xapakTep cpeibl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COCIAMHEHUH, THUII
KPUCTATMYECKOUN PElIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath  cMmbIici  [lepuommueckoro  3akona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOINIHYIO opMy
[leproguyeckoid CUCTEMbl XUMHUYECKUX OHJIEMEHTOB: pa3linuaTh MOHATHUS «IJIaBHAA
noarpynmna (A-rpynma)» u «mnobdouHas noarpynmna (b-rpynmna)y, mansie u Gosblime
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NEPHUOJIbI, COOTHOCUTh 00O03HAUYEHMsI, KOTOPbIE MMEIOTCS B MEPUOIUYECKON Tadiuile,
C YHCIJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsia siipa, 00Ilee YKCIIO JIEKTPOHOB U PACTIPE/ICIICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHMYEeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklMu (M0 YKUCIy M COCTaBy YYACTBYIOIIMX B pEAKIMU BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crielu(pUIecKre XUMUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOJATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKITUM;

COCTaBJIATh YPAaBHEHUS JJICKTPOJUTHUYECKON HUCCOLMAIMU KHUCIOT, IIeoYel 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 CTPOCHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B PA3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJII0 XUMUUYECKOTO 3JIeMEHTa Mo (opMysie COCAMHEHUs, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIInu;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
o0OpyZOBaHMEM, a TaK)Ke TMpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIIUSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUUECKUX OMBITOB IO MOTYYEHUIO
¥ coOOMpaHUIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

OPOBOJNTh PEAKIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAWMI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCHUI-HOHBI, KATUOHBI AMMOHUS U HOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICTIUTEIHHOUN AEITEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, OOOOIICHHE, CHUCTEMATU3alUI0, BBISBIICHWE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JJI1 M3Y4YEHUs] CBOMCTB BEUIIECTB M XUMHUYECKUX PEAKIHUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJISTTMPOBAHNE, SKCTICPUMEHT
(peaJibHBI U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 Kiacc

Ne HaunMeHoBaHuUe pa3iesioB U TeEM MPOrpPaMMbl KosmnyecTBo yacoB

n/n Bcero | Kourposabhbie | IIpakTnyeckue

padoThI padoThI
Paznen 1. [lepBoHavyajbHble XHMUYECKHE TIOHSTHS
1.1 | Xumus — BaxkHast 00JIaCTh €CTECTBO3HAHUSI U TIPAKTUYECKOH JeSITeIbHOCTH 5 2
YeJI0BEKa

1.2 | BemectBa 1 XUMHUYECKHE PEAKIIUN 12 1
HToro no paznemny 20
Pasnen 2. BaxkHeiimue npeicTaBuTe/ 1 HEOPraHU4eCKUX BellecTB
2.1 | Bo3oyx. Kucnopoa. [lonsitue 00 oxcumgax 6 1
2.2 | Bomopon. [loHaTHE O KHCIOTaX M COIAX 8 1
2.3 | Boma. PactBopsl. IToHsITHE 00 OCHOBaHHUSX 5 1 1
2.4 | OCHOBHBIE KJTaCChl HEOPTAaHMYECKUX COSAMHEHUN 11 1 1
Ntoro no pazneny 30

Paznen 3. Ilepnoauveckuii 3axkoH u Ilepunoauveckasi cucrema xumuueckux 3jeMmeHToB JI. I. MenaesneeBa. CTpoeHue aToMOB.

Xumuuyeckas CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAKIIIH

3.1 | [lepuoamueckwuii 3akoH u [leprogudeckas cuctemMa XMMHYECKUX MeMeHToB [[. | 7
N. MenneneeBa. CTpoeHue atoma
3.2 | Xumuueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC PCAKITHH 8
Wroro no pazneny 15
Pe3epBHOE Bpemst 3
OO611ee KOJIUYECTBO YaCOB IO MpOrpamMMme 68 4 ] 6




9 kjace

Ne HaunMeHoBaHuUe pa3iesioB U TeEM MPOrpPaMMbl KosmnyecTBo 4acoB
n/n Bcero | Kourposabhbie | IIpakTnyeckue
padoThI padoThI
Pa3znes 1. BemecTBo H XUMHMYeCKHE PeaKIIUU
1.1 | [loBTOpeHue u yriryOiaeHre 3HAHUH OCHOBHBIX pa3/IesioB Kypca 8 Kiacca 5 1
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKHUX PEeaKIUi 4
1.3 | DaexTponutuyeckas nuccounanus. XUMHUECKHUE PEaKIHK B pacTBOpax 8 1 1
Hroro no pazneny 17
2.1 | OOmas xapakTepucTuKka XuMu4deckux 3meMeHToB VIIA-rpynmebl. ["agorens 4 1
2.2 | Obmas xapakTepucTuka XuMuueckux 31eMeHToB VIA-rpynmsl. Cepa u eé 5
COCIMHCHHSI
2.3 | O6mas xapakTepucTUKa XUMHYECKUX 3JIeMeHTOB VA-rpymisl. A30T, pochop u | 7 1
WX COCJTUHCHUS
2.4 | O0mas xapaKkTepuCTUKa XUMHUYECKUX 3eMEeHTOB [V A-rpynmsl. Yriepon u 8 1 2
KPEMHHH M UX COCTUHCHUS
Wroro no pazneny 25
Pa3znes 3. MeTa/uibl M MX COCAMHECHUSA
3.1 | OGmue cBONCTBA METAJIIOB 4
3.2 | Baxneiimune MeTaiUIbl U UX COSIUHEHUS 16 1 2
Wroro no pazneny 20
Pasznes 4. XuMus M OKpYKaOIIas cpeaa
4.1 | BemecTra 1 MaTepHaiIbl B KH3HH YelIOBEKa 3
Wroro no pazneny 3
Pe3epBHOE Bpemsi 1
OO6111e€ KOJMYECTBO YACOB IO MPOTPAMME 66 4
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