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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa Mo XuMUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOMN
porpaMmMbl OCHOBHOTO 0011ero o0OpasoBanus, npeactaBieHHbIXx B @I'OC 00O, a
TaKkKe Ha OCHOBE (QenepanbHONl paboueil mporpaMmbl BOCHUTAHHS U C y4ETOM
KOHIIEMIIMM TIPENOoJaBaHus y4yeOHOro mpeameTa «XUMHUS» B 00pa3oBaTEIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[TporpaMMa 1o XumMuM [Aa€T NPEJICTaBICHHE O MLENsAX, OOLIeH CTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHUS O0YUAIOUIUXCS CPEICTBAMU Y4eOHOTO MPEAMETA,
yCTaHaBIMBAaET  00s3aTEIbHOE  MPEIMETHOE  COJEpKaHHWE, IpPEeoyCMaTpUBAcT
pacrpeneneHue €ero mno KiaccaM W CTPYKTYpPUPOBaHME II0 pasfeinaM W TeMam
IIpOTpaMMbl 110  XHUMWM, OIpPEACISICT KOJIMYECTBEHHBIE M KAaYECTBEHHBIC
XapPaKTEpUCTUKU COAEPKaHUsA, PEKOMEHIYEMYIO II0CJIE€I0BATEIBHOCTh W3YUYEHHUs
XUMHUU C YUYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH Yy4E€OHOTrO
polecca, BO3PACTHBIX OCOOEHHOCTEH O00yYarouuxcs, ONpEeNeNsieT BO3MOMXHOCTH
npeaMeTa JJis pealu3alid TpeOOBaHWM K pe3ysibTaTaM OCBOECHHS OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs, a TAKKe
TpeOOBaHUil K pe3yibTaTaM 0Oy4eHUs XUMHUHU HAa YPOBHE IIeJIel U3y4eHUs MIpeIMeTa 1
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIbHON JEATENBHOCTH O0O0ydYaromerocs 1o
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHHE XUMHUHM CIY)KUT OCHOBOM Juii (OPMHUpPOBAHUS MHPOBO33PEHUS
0OyuJarolIerocs, ero MpeaAcTaBiICHU 0 MaTepualbHOM €JMHCTBE MUPA, BAXKHYIO POJIb
urpaiot GopMHUpyeMble XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPALLIEHUSX HEPTUN U
00 DBBOJIOLMHU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOIeM
YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, DHEPrETHYECKOM, IMHILEBOU M
9KOJIOTUYECKOM 0€301acHOCTH, MPoOJIeM 3ApaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peasiu3aliii BO3MOKHOCTEHN JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U GYyHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHME MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
OoOy4aroluxcs, HABBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAIbHBIX W  HMCCIEOBATENIBCKUX YMEHHH, HEOOXOOUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIAAa HA €IUHCTBO INPUPOJABI U YEJIOBEKA, SIBJISIETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOUINXCS;



CrocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-
HAay4YHBIM 3HAaHMSAM, K NPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B JKOJOTHYECKOE
oOpa3oBaHHe 00YJaIOIINXCSI.

JlanHble HampaBlieHUsT B OOYYEHMM XUMHUHU OO€CIEUYMBAIOTCS CHELUPUKON
COJEpKaHUsl  Y4eOHOro  MpeAMeTa,  KOTOPbIM  SBJISIETCS  MEAarornyecku
aIalITHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKH XMMHH Ha OINpeAeNIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI IE€PBOHAYAIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHWYECKON XMMHUH U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHITUI OPraHUYECKOU
XUMUHU.

CrpykTypa cojepKaHus NpOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 mojaxojna K e€ wn3ydeHuro. Colep)KaHHe CKIAaIbIBa€TCi W3 CHCTEMBI
IIOHATHN O XMMHUYECKOM JJIEMEHTE U BELECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuun. OO0e 3TU CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHIUIY
IIOCJIEAOBATENBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHYECKUX IMPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJUTUYECKOHN AUCCOLMALIUY BEILIECTB B paCTBOpax.

TeopeTndeckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJTyIEHHBIX
U OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOIO YpPOBHS K
JIPYyroMy, BbIOJHSAS (QYHKINU OOBSCHEHUS U MPOTHO3UPOBAHNUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IIPUMEHEHUS U ITOIYYEHHS U3Yy4aeMBbIX BELIECTB.

OcBoeHue nporpaMMel 10 XMMUU CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS
O XMMHMYECKOW COCTaBISIIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOTO OTHOILIEHWS K HAay4YHOMY 3HAHUIO U METOJaM II03HAHUS B
Hayke. M3ydeHne XMMHUM TPOUCXOAUT C MPUBJICYECHUEM 3HAHUI U3 paHEEe N3yYEHHBIX
y4eOHbIX peaMeToB: «OKpyxaroimuid Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIace».

[Ipn u3yueHnn XUMHH MIPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON
HAayKH Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEesSTEIbHOCTH
YeJioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOW KyJNbTYpbl. 3afada y4yeOHOTO
IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUUYECKUX 3HAHUNA — BAKHEUILINX
(GakToB, MOHATUM, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHUH, TOCTYMHBIX 0000LIEeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, S3bIka HaAyKH, B MPUOOIIEHNN K HAYYHBIM METO/1aM
NO3HAHUS TPU W3YYEHHM BEIECTB M XUMHUYECKHUX pEaKIHil, B (OPMUPOBAHUU U



Pa3BUTUU MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU B yUEOHO-TIO3HABATEIbHOU U
yu4eOHO-UCCIIEeIOBATENILCKON  JCSITEIbHOCTH, OCBOCHMHM TMpaBUi  0OE30MacHOTro
oOpaIieHus ¢ BEIIeCTBaMHU B TTIOBCEAHEBHOM JKU3HHU.

[Ipn u3ydyeHHH XUMUM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (opMupoBaHHE HHTEJUIEKTYyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY TMPUHATHIO PEIICHUM,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaINpaBJIEHHOCTh 00yYEHHUs Ha CUCTEMAaTUYECKOE MPUOOIIEHHE 00YyHaArOIINXCS
K CaMOCTOSITEJIbHOW TMO3HABATENIbHON AESTENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
bopMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUHU;

— obecrieyeHne YCJIOBUHM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpa3HON JESATENBHOCTH, MO3HAHUA M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), WMEIONIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH,

— (opmupoBanue 00mer (YHKIIMOHATBHON W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJI€ YMEHUN OOBACHATH M OLICHUBATH SIBICHUS] OKPYKAIOIIETO
MHUpAa, UCTIOJIb3YsI 3HAHUS U OMBIT, MOJYYEHHBIE MTPU U3YYCHUU XUMUU, TIPUMEHATh UX
IIPU pelIeHUH POo0JIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM JCSATEIbHOCTH;

— (popMupoBaHue y 00y4YaIOMINXCSI TYMAHUCTUYECKUX OTHOILICHHUM, TOHUMAaHMUS
[IEHHOCTH XWMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH HKOJIOTHUECKH I1eJIeCO00pPa3HOT0
MOBEICHUS B OBITY U TPYIOBOM JIEATEIILHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKaroUIEN MPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MTPOGUJIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee YnciIo 4acoB, OTBEAEHHBIX JJI U3YUYECHUS XMMUU HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus, coctanisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 ki1acce — 68 yacoB (2 yaca B HEJIETIO).

COAEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYabHbIE XUMUYECKHE MIOHATHS

[Ipenmer xumun. Ponb XumMuu B )KU3HU 4e0BEKA. XUMUS B CUCTEME HayK. Tena
u BenlecTtBa. Dusznueckue CBOMCTBA BEUIECTB. ATpPEraTHOE COCTOSHHUE BEILECTB.



[Tonsitne 0 meTomax mo3HaHus B XuMHUH. Yucteie BemecTBa U cMecu. CrocoOb
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE BJIeMEHThl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CioXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (opmyia. BameHTHOCTh aTOMOB XUMHUYECKHX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XUMUYECKOTO JIEMEHTA B COEIUHEHNUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M YUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel no opmynamMm XUMHUUECKUX
COeJIMHEHUM.

du3znuecKkue U XUMHUYECKHE SBJICHUS. XUMHUYECKas peakiuus U e€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BELIECTB. XUMHUYecKHe YypaBHeHud. Kiaccudukanms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMMHYECKOW MOCYJIOM, MpaBWIaMH paboOThl B JabopaTopuu U
npuémMamMu oOpaleHusi ¢ JJabOopaTOpPHBIM OOOPYIOBAHUEM, M3YyYEHHE U ONMCAHHE
(bU3UYECKUX CBOMCTB 00Pa3IOB HEOPTAHUUECKUX BEIIECTB, HAOII0IeHHE (PU3NUECKUX
(y1aBieHWE BOCKa, TasHHUE JbJa, pacTUpaHUE caxapa B CTYINKE, KUIICHUE U
KOHJIEHCAIlMsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOM) SIBICHUM, HAOIOACHUE U ONHUCAHUE
MPU3HAKOB MPOTEKAHUs XUMHUECKUX PEakinil (pa3iokeHue caxapa, B3auMOICHCTBHE
CEpHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJICUCTBUE jkene3a ¢ pactBopoM comm mean (II), m3ydenwme
CIIOCOOOB pa3/iesieHrs CMECEeii: ¢ TTOMOIIbI0 MarHuTa, GUILTPOBAaHUE, BHIMIAPUBAHKE,
JUCTUIIIALIMS, XpoMaTorpadusi, TpOBEICHUE OUUCTKH MOBAPEHHOM COJIM, HAOIIOACHUE
Y ONMCAHUE PE3yJIbTATOB MPOBEAEHUS ONBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHUS
MaccChl, CO3/IaHUE MOJIEIICH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopong — 3JeMEHT U MpocCToe
BelecTBo. HaxoxaeHne kucaopoaa B Npupoe, pusndeckue u XuMUYeCKue CBOMCTBA
(peakuuu rtopenus). Oxcuapl. I[lpumenenue xuciopoma. CrocoObl MOTYyUYCHUS
KHCIIOPOJia B JIAOOPATOPHUH U MPOMBIIIICHHOCTH. KpyroBopoT KHCIIOpOa B IPUPOJIE.
O30H — amoTponHas Mo (UKAIUS KHCIOPOa.

TennoBoi 3pGeKT XUMUYECKON peaklini, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30- U
SHAOTEPMUYECKUE peakuu. TOIIMBO: Yrojib M MeETaH. 3arps3HEHuE BO3/ayXa,
YCWICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bopopon — anemeHT u npocrtoe BemecTtBo. HaxoxaeHnue Bogopoaa B Opupose,
bu3nYecKue 1 XUMHYECKHIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI MoydeHus. KucioTer n
COJIH.

Monsipabiii 00bEM razoB. Pacd€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznvecKue CBOKMCTBa BoMbl. Boma kak pactBopuresnb. PactBopbl. HackileHHbIE
M HEHACBHIIIECHHBIE PAcTBOpPHL. PacTBOopMMOCTh BemectB B BoAe. MaccoBas a0JiA
BEILECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpoB B
MIPUPO/JIE U B )KU3HU YesIoBeKa. KpyroBopoT BOAbI B IpUpoAE. 3arpsI3HEHHUE TPUPOIHBIX
BoJ. OXxpaHa ¥ OYKCTKA MPUPOJIHBIX BOJ.

Knaccudukanus wneopranmdyeckux coenuHeHud. Oxcuawl. Knaccuduxanus
OKCHJIOB:  coJyieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyronue. Homenkiarypa okcuioB. @u3nueckue U XUMUYECKHUE CBOMCTBA
oKkcua0B. [lonydeHue OKCUI0B.

OcunoBanusi. Kinaccudukanus ocHOBaHUN: MIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknatypa ocHoBanui. ®Duznueckue M XHUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. @uznyeckue H
XUMHUYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonmyuenue
KHUCJIOT.

Comu. Homenknatypa coiseil. Ou3ndeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENCIICHUE COJECPKAHUSA KHUCIOPOAAa B BO3JAyXE, IOJYyYEHHUE,
coOupaHue, paclo3HaBaHWE U HW3YYEHHE CBOWMCTB KHCJIOPOJAa, HaOJIO/ICHHE
B3aUMOJICUCTBUSA BEILIECTB C KUCIOPOJIOM M YCIOBUSI BOBHUKHOBEHHUS U MIPEKPAILCHUS
ropenus (mokapa), 03HaKOMJIGHHE ¢ oOpa3llaMi OKCHUJIOB M OIKMCAHUE WX CBOWCTB,
MOJIy4eHHe, COOMpaHue, pacro3HaBaHUE W M3YYEHHUE CBOMCTB BOAOpoja (TOpEeHHE),
B3auMoJielicTBUe Bojopoja ¢ okcuaoM wmeau (II) (BO3MOXHO HCIOJIB30BAHHE
BHUJICOMATEpUAIIOB), HAOJIOJCHUE OOpa3lOB BEIIECTB KOJIMYECTBOM 1  MOJb,
HCCIIEIOBAHUE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JIOJIEd PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHUE BOJIbI C METAZIaMH (HaTpUEM W KaJibIlieM) (BO3MOKHO
WCIIOJIB30BaHUE BHJACOMATEPHUAIOB), MCCJIEAOBAaHWE O0pa3lloB HEOPTaHUUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHUE M3MEHEHHUS OKPacCKM HHIUKATOPOB B
pacTBOpax KHCJIOT W LIeJIouYeld, h3ydyeHue B3auMojeuctBusi okcupa meau (II) c
PAacCTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METaUIaMH, PEaKIUNd HEeUTpaan3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO METalla JPYTUM U3



pacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHenmme Kiacchl
HEOPraHUYECKUX COCIUHEHHIN.

IHepuoanyeckuii 3axoH u Ilepuoauyeckasi cucreMa XMMUYECKHX 3J1€MEHTOB
. U. MenaeseeBa. CtpoeHue aroMoB. XHUMHYeCKasi CBsA3b. OKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUM

[IepBbie MOMBITKHU KiIacCU(UKAIIMA XUMUUYECKUX 37eMeHTOB. [loHsTHE 0 rpymmax
CXOOHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaUIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(POTEPHBIE OKCUJIBI U TUAPOKCH/IBI.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XuMu4eckux aineMeHToB [l. 1.
MenneneeBa. Kopotkonepuonnas u miuHHonepuonHas (opmel [lepuoanueckoii
cucteMbl xumMmuueckux dneMeHtoB JI. M. MenneneeBa. llepuoasl W Tpymuibl.
@uU3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aroMHbIX sjaep. M3oromel. DnekTpoHsl. CTpoeHue
3JIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUYecKuX 3aeMeHToB [leproanueckoit
cuctembl J[. M. MeHnneneeBa. XapakTepuCTMKa XUMHUYECKOTO JJEMEHTAa II0 €ro
nonoxkennto B [leprnoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XHWMHMYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue llepnoguueckoro 3akoHa u Ilepmoanyecko CUCTEMBI XUMHYECKHX
DJIEMEHTOB Ul pa3BUTUSA Hayku W npaktuku. JI. V. MenneneeB — yd€HBIM U
IpaKIaHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (mOJsipHas M HEMOJIIpHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHusi. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipouecchl
OKHMCJICHHSI U BOCCTAaHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METaVIOB U HEMETAaJUIOB, B3aMMOJCICTBHE
IMAPOKCUIA IMHKA C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakui (TOpeHue,
peaKIuu pa3ioKeHUsl, COSTUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanmst MeXnpeIMETHBIX CBA3€H IPU HM3YYEHUUM XUMUUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHITHIA,
TaK Y MOHSTUH, SABJISIOMINXCS CUCTEMHBIMM ISl OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LMKIJIA.

OO1ue ecTecTBEHHO-HAayuYHbIe MOHATHS: HayudHbIM (akT, rumoresa, Teopus,
3aKOH, aHaJIN3, CUHTE3, KJIacCu(UKalKs, TEpUOIUIHOCTh, HAOIOIEHNE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



dusnka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, DJJICKTPUUECKHH 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHUE BEIIECTBA, ra3, (M3NYECKUE BEIMUNHBI, SAUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHeThI, 3BE31bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAs] PeaKUMs

[Tepuonnueckuii 3akoH. [lepruoanyeckas cucrema XUMUYECKUX 3eMeHToB [l. W.
MenpeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIHS, KATbIIUS U UX COEUHEHUN B COOTBETCTBUHI
C TIOJIOKEHHEM 2JIeMeHTOB B [lepuoanyeckoil cuctemMe U CTpOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BHUJbl XUMHYECKOM CBSI3U. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BUAA
XUMHUYECKOM CBSI3H.

Knaccudukanyss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3JWYHbBIM KjJaccaM HEOPraHUYEeCKHUX
COCIMHECHUI, TEHETUYECKas CBsI3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMHUUECKUX PEAKIIUNA MO0 pa3IUYHBIM MpU3HaAKaM (M0 YUCTY U
COCTaBY Y4aCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIJIOBOMY (D PEKTY, MO0 U3MEHEHUIO
CTEIICHEH OKMCIICHHS XHMHYECKHX DJJIEMEHTOB, IO OOpPaTHUMOCTH, IO YYaCTHIO
KaTanu3aropa). IK30- M SHJI0TCPMUUECKUE PEAKIINU, TEPMOXUMHUYCCKUE YPAaBHCHUSI.

[Tonsitue o ckopoctu xumudeckod peakiuu. [loHsitue 006 0OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[OHSTHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusx. [lonstue o karanm3ze. [loHsTHE O XUMUYECKOM paBHOBecHHU. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHUYECKOW peakiuu U TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHS.
OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaxkLuu. CocraBienue YPaBHEHHM

OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKIIMA  C  MCIOJb30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTHUUECKON AUCCOIUALMU. DJIEKTPOJUTHI U HEAIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MeXaHM3M AUCCOLMAIMM BEIIECTB C PA3JWYHBIMM BHAAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiun nonHoro obmeHa. YCJIOBHS MPOTEKAaHUS PEAKIMii MOHHOTO OOMEHa,
MOJIHBIE Y COKpAIIEHHbBIE HOHHBIE ypaBHEHUs peakiuii. CBOKWCTBA KUCJIOT, OCHOBAHUI



¥ COJIEH B CBETE MPEACTABICHUHN 00 AMEKTPONIUTUYECKOM nucconrannu. KauecTBeHHBIE
peakiuu Ha noHbI. [loHsTHE O THApONIM3E Conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BELIECTB — METAJUIOB M HEMETAJIOB (Ipadurta 1 ammasza), CJI0KHBIX BEIIECTB (XJI0pHuaa
HATpPHsl ), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH OT BO3JEHCTBUSA
pa3IuuHBIX (HaKTOPOB, HCCIEIAOBAHUE HIICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOLMALNN KUCTIOT, IeJIouel U cojeil (BO3MOKHO UCIIOIb30BaHUE BUAEO
MaTepUasIoB), IPOBEIECHUE ONBITOB, WUIIOCTPUPYIOUIMX MPU3HAKK IPOTEKAHUS
peakuuii MOHHOro oOMeHa (0Opa3oBaHME OcCajKa, BbIIEICHHE Tra3a, 0Opa30BaHUE
BOJIbI), OIBITOB, HWJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakuuii  (rOpeHHe, peakUHH pa3IoKEHUs, COEJAMHEHMs), paclliO3HaBaHHUE
HEOPTraHWYECKUX BEIIECTB C MOMOUIBI0 KAaYECTBEHHBIX PEaKLUWW HA WOHBI, PELICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

O6mass  xapakTepucTuka TaloreHoB. (OCOOEHHOCTU CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CTpoeHue M (PU3MYECKHMEe CBOMCTBAa MPOCTHIX
BELIECTB — raJlOr€HOB. XMMUYECKUE CBOMCTBA Ha MpUMepe Xjiopa (B3auMoIeHCTBUE C
METaJUlaMM, HEMeTaulaMHy, IenaodaMu). Xiaoposogopoxn. CoiisiHas — KHUCIOTAa,
XMMHYECKUE CBOMCTBA, MOJyYeHUE, IPUMEHEHUE. [[elicTBUE XI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M yesoBeka. Baxknelme Xaopupl U UX HaX0XKACHUE B IPUPOJIE.

O6mast xapaktepuctuka sjeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHE CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAa U cepbl. AJUIOTPOIHBIE MOAU(PUKAIIMN KUCIOPOAa U
cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpOn, CTpoeHHEe, (U3UYECKUue u
XUMUYeckue cBoMCTBAa. OKCHUIBI cepbl Kak MPEACTABUTENM KHCIOTHBIX OKCHIOB.
Cepnas kucnora, pu3ndecKkue ¥ XMMHYECKHE CBOMCTBA (00IIME KaK MpPECTaBUTENS
Kjlacca KHUCJIOT W cHenuduueckue). XUMUYECKHE peakldy, JIeKallie B OCHOBE
IMPOMBIIIUIEHHOTO croco0a TOJydeHHs] cepHOl Kuciothl. [IpuMeHneHue cepHOU
KUCIIOThl. CoOnu CEepHOW KHCIOThI, KauyeCTBEHHAas peakuus Ha Cyib(paT-uoH.
Haxoxnaenue cepbl M €€ COCOUHEHUM B NpUPOAC. XHUMHUYECKOE 3arps3HEHUe
OKpYXaIOILEl Cpeibl COEUHEHUSMHU Cepbl (KUCIOTHBIE JOXK/IH, 3arPsI3HEHHE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OOmiast xapakTepucTHKa 3ieMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHUS. A30T, paclpOCTPaHEHHWE B IPUPOJE,
¢usznyeckue U XxuMudeckue cBoictBa. Kpyrosopor azora B mpupojae. AMMHAK, €ro
duznyeckrue U XUMUYECKUE CBOMCTBA, MoTyuyeHre U mpuMeHnenue. Collu aMMOHMSI, UX
duznyeckrue U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KadecTBeHHast peakliys Ha HOHbBI



aMMOHHUA. A30THas KUCJIOTa, €€ MoiydyeHue, (Pu3nueckrue U XMMHUYECKHE CBONCTBA
(o0mme Kak TpeacTaBUTENs Kiacca KHCIOT u crenuduueckue). Mcmonp3oBanue
HUTPATOB U COJIEM aMMOHHUS B KAaue€CTBE MHMHEPAJbHBIX yIOOpEeHHI. XHWMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COENMHEHUSMH a30Ta (KUCIOTHBIE JIOXKIHM,
3arpsi3HEHHE BO3/yXa, MOYBbI M BOJOEMOB). Docdop, amuioTponHble MOAUPUKALIUN
docdopa, pusnueckue u xumuueckue coiictBa. Oxcua docdopa (V) u docdhopuas
KHUCTIOTa, (U3WYECKHE M XHMHUYECKHE CBOWMCTBa, moiydeHue. Mcmonbp3oBaHue
dbocdaToB B kKauecTBE MUHEPAJIbHBIX yI00PEHUM.

O6mast xapaktepuctuka sieMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpOESHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHS. YTIIEpOoJl, alJIOTPOIHbIE MOAU(PUKALIUU,
pacmpocTpaHeHHe B MpHpoae, PU3NYECKUE M XUMHUYECKHE CBOMCTBa. AnmcopOrus.
Kpyrosoport yriepona B mpupoze. Okcuibl yriaepoa, ux Gu3n4eckue 1 XuMUYECKHe
CBOMCTBA, [JEHCTBHE Ha JKUBBIC OPraHU3Mbl, IIOJyYEHHE U IPUMEHEHHE.
Okojoruueckue MnpoOJemsl, CBsA3aHHblE C okcunoMm yriepona (IV), rumoresa
100abHOTO MOTEIJICHUsI KJMMaTta, MapHUKOBBIN 3 dekT. YroibHas KHUCIOTa U €€
COJIM, WX (PU3NYECKHE M XHUMHUYECKHE CBOWMCTBA, IMOJYyYEHHE U MPUMEHEHUE.
KauecTtBenHas peakiusi Ha kapOoHaT-uoHbl. Mcnosib3oBanue kapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIJIEHHOCTH U CEIILCKOM XO351CTBE.

[TlepBoHayasbHblEe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJ, TJIMLEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbIe HCTOYHHUKHU YTIEBOAOPOIOB (YroJib, IPUPOAHBINA ra3, HE(Th), NPOAYKTHI
ux TniepepaboTku (O€H3WH), MX poJib B OBITY U mnpombinuieHHOCcTH. [loHATHE O
OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: )KHUpax, OesKkax, yrieBojJax — U UX PO B KU3HU
4eJIoBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUM.

Kpemnuii, ero pusnyeckue u XuMUYeCKHUE CBOMCTBA, OJyYEHUE U IPUMEHEHHUE.
Coenunenus kpemHus B npupoze. O6mue npeacrasienus o0 okcuae kpemuus (IV) u
KpeMHUeBOW kuciote. CUIMKAThl, UX UCIOIb30BAHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxneiiime crpouTenbHbIE MaTepUalibl: KepaMmMHMKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipobdaembl 0€30MacHOro UCIOIB30BAHUS CTPOUTENBHBIX MATEPUAIIOB B
MMOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3I0oB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBEJCHNE KaUeCTBEHHBIX PEaKMil Ha XJOPUA-UOHBI U HAOIOICHNE MPU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTpaKaOUIMe PU3NYECKUE U XUMHUECKUE CBOMCTBA rajOr€HOB U
UX COEIMHEHHH (BO3MOKHO MCIOJb30BaHUE BUIEOMATEPHUATIOB), O3HAKOMIICHUE C
oOpa3namM XJOpPHUIOB (TaJOreHHUJ0B), O3HAKOMIJIEHHE C o0OpaslaMu cepbl U &
COCUHEHUSIMH  (BO3MOKHO HCIIOJIb30BaHHWE BHJIEOMATEpUANIOB), HaOIOIEHUE
nmpoiiecca OOyINMBaHHWS caxapa TM0J JEHCTBHEM KOHIICHTPUPOBAHHON CEpHOM



KHUCTIOTBI, HW3YYCHHE XUMHUYECKHX CBOMCTB pa30aBIE€HHOM CEpPHOM KHUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHON pEeakUuy Ha Cynb(paT-uOH U HAOIIOJACHHE NpH3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a3oTa, ¢ocdopa W X
COCJIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUJCOMATEPUATIOB), 0Opa3liaMu a30THBIX U
dbocdopHbIX y10OpeHuil, MoaydeHrue, COOMpaHue, pacro3HaBaHUE U U3yUYEeHHUE CBOMCTB
aMMHaKa, TMpOBEJCHNE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U (ocdaT-uoH u
W3Yy4YEHHE NMPU3HAKOB UX NMPOTEKaHUs, B3aUMOJAECHCTBUE KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEJIbIO (BO3MOKHO HCIIOIb30BaHNE BUEOMATEPUATIOB), U3YUCHUE MOJIETICH
KpUCTAJUIMUECKUX pemEToK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJIICHHE C
MpOLIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJyuyeHUE, COOMpaHue, paclo3HaBaHUE M H3yUYCHHE
CBOMCTB YIJIEKMCJIOIO Ta3a, NPOBEICHHUE KAYECTBEHHBIX peaKkIuil Ha KapOoHAT u
CUJIMKAT-UOHBI U U3yYECHUE NIPU3HAKOB UX IIPOTEKAHMs, O3HAKOMIICHUE C MPOLYKLIHEH
CUJIMKATHOW IIPOMBIIIJIEHHOCTH, PELICHUE DOKCIEPUMEHTAIBHBIX 3a7a4 II0 TEMeE
«BaxxHenime HeMeTauibl U KX COCUHEHHUS.

Metayibl 4 X COeIMHEHHUS

OO01ast XapakTEpUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU HMX
nonoxxeHus B [lepuoanyeckon cucreMe xumuuyeckux 31ueMeHToB [. . Menneneesa u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTajmdeckas CBsI3b M METAJLIMYECKAs
KPUCTAJUINYECKAsT PEMIETKA. OJIEKTPOXUMUYECKUN psAN  HAPSHKEHUM METAJLIOB.
duznyeckue M XUMUYECKHE CBOWCTBA MeTauioB. OOmuMe cnocoObl MOTy4YEHUs
MeTtaysioB. lloHATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alllUThl UX OT
Koppo3un. CrutaBsl (CTaidb, YyTYH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IIPOMBIIIEHHOCTH.

[[lenounple MeTamibl: MOJIOkKEHUE B llepuonnueckoil cucreMe XHMHYECKHX
anementoB [[. M. MeHneneeBa, CTpOEHHE HMX aTOMOB, HAXOXIEHUE B TNPUPOJE.
dusnueckre U XUMHUYECKHE CBOMcTBa (Ha mpumepe Hatpus W kanus). OKCUIbl U
TUAPOKCHUABI HATPUS U Kanud. [[puMeHeHne e0YHbIX METAVIOB U UX COEUHEHUMU.

[Ilenoyno3emenbpHble  METAIbl  MAarHUM M KaJdbLlMM: TOJOXKEHHE B
[Tepunonnueckoit cucreme xumuueckux syemMeHToB . M. MenneneeBa, ctpoeHue nx
aTOMOB, Haxo0JIeHHE B npupoac. OPuU3nuecKkne U XMMUYECKHE CBOMCTBA MATrHUS U
Kayiblusl. BaxxHelne coeAMHEHUs Kbl (OKCUM, TUAPOKCUA, coir). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

A'OMUHHUI: TI0JI0XKEHUE B [lepuoandeckoi cucrteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOo€HHME aroMa, HaxoxIcHuWe B mnpupone. Duszmueckue u
XMMHYECKHE CBOMCTBa aqtOMUHUS. AMQOTEpHbIE CBOWCTBAa OKCHJAa M THAPOKCHAA
AJIOMUHHSL.



Keneso: monoxenne B [lepuoanyueckoit cucreMe XuMu4yeckux snemeHTos 1. 1.
MeHneneeBa, CTpOEHHUE aTOMa, HAXOXKJICHUE B Npupojae. Ouznueckue u XUMUYECKHUE
cBoMcTBa xene3a. Oxkcuabl, TuaApokcuabl U conu xkenesa (1) u xxenesa (III), ux cocras,
CBOICTBA U MOJTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C 00pa3I[aMy METAJIJIOB U CILIABOB, NX (PU3NYECKUMH CBONCTBAMH,
WU3YyYECHHE  PpE3yJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJIEUCTBUSI OKCHAA KajblMsg U HATpUSA C
BOZIOM (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), HCCIEIOBAaHUE CBOWCTB
HKECTKON BOJIBI, IIpoOIlecca TOPEHUs KeJie3a B KUCIopoie (BOBMOXKHO MCIOJIb30BAHKE
BHUJICOMATEPUAIIOB), NPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX pEaKIMil HAa HWOHBIL:
MarHusi, Kajbllus, aJiOMUHMs, [uHKa, >xene3a (II) m xenmeza (III), megm (ID),
HaOJI0ICHUE W ONKMCAHKUE MIPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATpPHs, KaJvs
U Kajubius (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUACOMATEPUAJIOB), HUCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUJIPOKCHUJIA ATIOMUHUS M THAPOKCUIA I[MHKA, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHeue MeTauibl U UX COCAMHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa u marepuaibl B IIOBCEIHEBHOM JKM3HHM 4YeloBeka. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHMUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHUE OKpyKarolew cpeapl (mpeaenabHas J0mycTUMast
KOHILIEHTpanusl BemecTs, nainee — [1/IK). Ponb xuMuu B pelmieHHH 3KOJIOTHUYECKUX
pooem.

Xumuueckuii IKCnepumeHm:

HU3yueHHe OOpa3lOB MaTepUaIoB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEpPHBIC
MaTepHabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanuss MEXNpPEIMETHBIX CBS3€H MpPU U3YYEHUH XUMUU B 9 Kiacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK Y MOHSTHUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOTO ITUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHATHS: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TeOpWs, aHajIu3, CHHTE3, KiacCU(UKAIMs, TMEePUOJNIHOCTh, HAOJIIOJCHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPECHHE, MO/IETb, SIBICHUE, TAPHUKOBBIN 2P (DEKT,
TEXHOJIOTHs, MaTepUAIbI.

du3nka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMO0aKTUBHOCTb, MOJIEKYJIA, JIIEKTPUUYECKUM 3apsi/l, TPOBOAHUKH, IOy TPOBOIHUKH,
JUDJIEKTPUKH, (POTORIEMEHT, BEIECTBO, TeN0, OOBEM, arperaTHoe COCTOSIHHE



BEIIECTBA, Ta3, PAacTBOP, PAaCTBOPUMOCTh, KPHCTAIUYECKas pPEIIETKa, CIUIABHI,
(bu3nvecKre BEINIHHBI, €IMHUIBI H3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, ITAHETHI,
3BE31b1, CoHIIE.
buonorusi: ¢orocunres, abixanue, Ouocdepa, sKOCHCTEMa, MHHEpaIbHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpAbI, TOPHBIE MOPOABI, MOJIE3HBIC
WCKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.
IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS IIPOI'PAMMBbI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHMSI IPOrPaMMBl  OCHOBHOIO  OOLIETO
o0pa30oBaHUs JIOCTUTAIOTCA B XOJA€ OOy4YeHHUS XHMHH B €IUHCTBE Yy4eOHOU u
BOCIIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C TPAJULUMOHHBIMU POCCUHUCKHUMH
COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU [ICHHOCTSMH, NIPHUHATBIMH B
oOmiecTBe TMpaBWIaMU W HOPMaMu TIOBEJECHUS U CHOCOOCTBYIOT IIpoLieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JInuHOCTHBIE pe3ynbTaThl OTpaXaroT TrOTOBHOCTh oOyJaronmxcs
PYKOBOJICTBOBATHCSI CUCTEMOM TO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U pACIIMPEHHE
OIIBITA JCSTEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LHEHHOCTHOTO OTHOUIEHUS! K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIe[IUI0, TTOHUMAaHUs 3HAYE€HHS XHUMHYECKOW HAyKh B IKU3HH
COBPEMEHHOr0 0O0IleCTBa, CIHOCOOHOCTH BIIAJETh JOCTOBEpPHOW HH(poOpMalmeil o
NIEPENOBBIX JOCTHKEHHMSIX M OTKPBITUSIX MHPOBOM W OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCUTAHMSA:

NPEACTABICHUS] O COLMAIbHBIX HOpPMax U MpaBUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM, yueOHOUCCIIEeI0BATEIbCKOM, TBOPUECKON M OPYIHX BHAAX IESTEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM JI€ATEIbHOCTHU MPH BBIMOJTHEHUN YUYEOHBIX,
MO3HABATENIbHBIX 3a/lay, BBIMOJIHEHUH XUMHUYECKUX OJKCIIEPUMEHTOB, CO3/IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO U B3aMMOIIOMOIIH B MPOIIECCe
3TON Yy4eOHOH NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKHU
CBOMX TOBAapHUILEHN C MO3UIMU HPAaBCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI



MHUPOBO33PEHUYECKHE IPEACTABICHUS O BELIECTBE M XHMHYECKON pEeaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIINE OCHOBY
JUIsl TIOHMMAHHS CYIIHOCTH HAayYHOM KapTHUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI, B3AUMOCBS3SX YeJIOBEKA C IPUPOJHON CPENOH,
O POJIM XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHbIE Ha IOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMbIe Ml OOBSCHEHHs HaOIOaeMbIX MPOIECCOB U SBJICHHIA,
[03HABATEJIbHOM, THPOPMAIIMOHHOM ¥ YUTATENbCKOU KYJIBTYphl, B TOM YUCJIE HABBIKOB
CaMOCTOSITENIbHOM paboOThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIMTEPaTypoH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH()POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEeC K OOYy4YeHUI0O U T[O3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO00Opa30BaHUI0, MPOEKTHON U UCCIEA0BATENbCKOM JEATENbHOCTH,
K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTU M YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBb:

OCO3HAHHME LEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHA Ha 3J0pPOBbIA 00pa3 >KW3HU, OCO3HAHUE IMOCIEACTBUI W HENpUATHE
BpEAHBIX  MpuBbIYEK  (YNOTpeOJEHUsT  aJKOroJis, HApPKOTHUKOB,  KYpEHHS),
HEOOXOMMOCTHU COOJIIOIEHUS TPAaBUJI 0€30aCHOCTH MPH OOPaLIEHUH ¢ XUMUYECKUMU
BELIECTBAMU B OBITY U pealbHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUYECKOMY HM3yuYeHHUIO mpodeccuil U TpyJa pa3iudyHOro poja,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHHUS] PEIMETHBIX 3HAHUHM MO XMMHU, OCO3HAHHBIM BHIOOP MHIMBUIYaIbHOU
TPACKTOPUHM MPOJOLKEHUsST 0Opa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npo(EeCcCCUOHANIBHON ESTENIbHOCTH U Pa3BUTUA HEOOXOAUMBIX YMEHHI, TOTOBHOCTb
alarTUpOBaThCs B MPO(ECCHOHATILHOM cperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHMS, IOHUMAHHUE LIEHHOCTU 3J0POBOTO M 0€30MaCHOI0
oOpa3za »U3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
NCUXUYECKOMY 3[I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOJCHUS MpaBUil O€30MacHOro
MOBE/ICHUS MPU paboTe C BELIECTBAMHU, @ TAK)KE B CUTYAILIUSIX, YTPOKAIOIIUX 3/I0POBBIO
1 KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydaeMble NpPH HU3YYEHUU XUMHH, IS
pEeLICHUs 3aJ1a4, CBA3aHHBIX C OKPYKAIOLIEW MPUPOAHOW CPENOU, ISl MOBBIICHUS
YPOBHSL ~ JKOJOTMYECKOM  KyJIbTYpbl, OCO3HaHUS  IJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U TyTed HX peleHUs MOCPEACTBOM METOJIOB XHMHH,



HKOJIOTMYECKOTO0 MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBAaTHCS UM B IO3HABATENbHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIIMII,
runoresa, GakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT H JIPYTOE. ), KOTOPHIE HCTIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YICOHBIX MTPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX
npeaMeToB (OopMUPOBaTh MPENICTABICHUE O IIEJIOCTHOM HAyYHOW KapTHHE MHUpa, U
yHUBEpCalbHble  yueOHble JedcTBHUS  (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
pEeryJsiTUBHBIC), KOTOphIE  oOecneuyuBaloT  (OpMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSATEILHOMY IITAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOH ACSITEIHPHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUS UCIOJIB30BATh TPUEMBI JIOTUYECKOTO MBIIICHHS IPU OCBOCHUH 3HAHMIA:
PacCKpbIBaTh CMBICI XUMUUYECKUX TMOHSTHH (BBLACIATh UX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU TMOHSTUSIMHU), UCIOJIB30BaTh MOHSATUS IS
OOBSICHEHUS OTHEJIbHBIX (PAKTOB U SIBIICHUN, BHIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJaccu(pUKanmy XMMHUYECKHX BEHIECTB M XUMHUYECKUX pEaKlUid, YCTaHaBIIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSA3U MEXIYy OOBEKTaMU HM3y4YCHHUS, CTPOUTH JIOTUUECKHE
paccyxkaeHuss (MHIYKTUBHbBIC, ICAYyKTHUBHBIC, MO AaHAJOTUHU), JAENaTh BBIBOJLI M
3aKJTIOYCHHUS;

yMEHUE TPUMEHSTh B TIpollecce TO3HaHUS TMOHATUS (TIPEIMETHhIE U
MeTarpeJIMETHbIC), CUMBOJMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yeMble B XUMHH,
peo0pa3oBbIBATh IMIMPOKO MPUMEHSIEMbIE B XMMHUHU MOJICTbHBIC TMPEJACTaBICHUS —
XUMHUYECKUW 3HaK (CHUMBOJ DJIEMEHTa), XuMmudeckas ¢opMmylia U ypaBHCHHUE
XUMHUYECKOHN peaKIuy — MpU PelIeHnH y4eOHO-TT03HABATENIbHBIX 33J1a4, C YYETOM ITHX
MOJIEIBHBIX MPEACTABICHUI BBISBIATh U XapaKTEpU30BaTh CYNIECTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUW, BBISIBISITH
o0IllMe 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHbIE CBS3W W TPOTUBOPEUUS B
M3y4aeMbIX MPOIIECCax U SIBIICHUSIX.

Ba3oBbIe ucciaeaoBarebCcKHe AeHCTBUA.

YMEHHE HCMOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUSA, a TAK)KE B KaUeCTBE OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

NPUOOPETEHUE OMbITa MO TUIAHUPOBAHUIO, OpraHU3allMd U MPOBEACHUIO
YUYCHMYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM  IpoIlecca,
CaMOCTOATENILHO TMPOTHO3UPOBATH €0 pe3yabTaT, (opMynupoBaTh OO0OOIICHUS U



BBIBOJbI 110 PE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIATh OTYET O
poJerIaHHoN padoTe.

Pabora ¢ nndopmanmeii:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBATH U HMHTEPIPETUPOBATH HHMOpPMAIUIO
pPa3IMYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTYyYaEMyI0 M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs TUTepaTypa XUMUYECKOTO COAEP KaHUs, CIIPABOYHbBIE TOCOOUS,
pecypcbl MHTepHEeTa), KpUTHYECKH OLEHHUBATh NMPOTUBOPEYMBYIO U HEAOCTOBEPHYIO
uHpopManuio;

yMEHUE TMPUMEHSTHh Pa3IUYHbIe METOJIbI M 3allpochl NMPU TMOUCKE U OTOOpE
MH(OPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJISl BBIMOTHEHUS Y4€OHbIX
Y TO3HABaTEJIbHBIX 3aJa4 ONpPENEIEHHOIO THUMA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIb30BaHUsI ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH, OBJAaJCHUE
KyJIbTYpOMl  aKTMBHOTO  MCIOJIb30BaHMS  Pa3jJMYHBIX  IIOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS UH(DOpMALMHU U
WJUTIOCTPUPOBATH PEIIAEMbIE 33]Ja4H HECIIOKHBIMU CXEMaMH, IuarpaMmMaMu, IpyTUMH
dbopmamu rpaduky U UX KOMOUHAIUSIMU;

YMEHUE UCIOJIb30BaTh M  aHAJIM3UPOBATh B  Mpouecce Yy4yeOHOM U
UCCIIEIOBATENbCKON JEATENBHOCTH MH(GOPMALMI0O O BIMSHUUA HPOMBIIUIEHHOCTH,
CEJIBCKOTO XO351CTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOJHON CPEBI.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0J€ auajiora u (Win) AUCKYCCUU) MO CYIIECTBY
o0cy>kaaemMoi TeMbl, GOPMYJIMPOBATH CBOU MPEAJIOKEHNS OTHOCUTEIBHO BBITTOJIHEHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUS MPEACTABIIATH OJYYEHHBIE PE3YJIBTATHI I03HABATEIBHON JEATEIbHOCTH
B YCTHBIX M MHCbMEHHBIX TEKCTaX; JedaTh MPE3EHTALUI0 PE3YJIbTATOB BHINIOJIHEHUS
XUMHUUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO ONbITa, J1abOpaTOpHOM pabOTHI MO
UCCIJIETOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHMsSI Y4eOHOrO COTpPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHON U HMCCIIEIOBATEIbCKON JEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOUIUX
po0seM Ha OCHOBE YU€Ta OOIIMX MHTEPECOB U COTIIACOBAHUS NMO3ULUI (00CYKIEHNUS,
OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOpPJMHALIAS COBMECTHBIX JEHCTBHIA,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOMN paboThl U ApyTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATEIbHO ONpPEeNeNsiTh UEeNH JeATEIbHOCTH, IJIaHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIMPOBATH W TPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeTILHOCTh, BHIOMpAaTh Hanbosee A(PPeKTUBHBIC CHMOCOOBI PEIICHUS YYEOHBIX H
MIO3HABATEJIbHBIX 3a/1a4, CAMOCTOSITENBHO COCTABJIATh WM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM ACHUCTBUM IIPU BBIIIOJIHEHUH 3a1aHUM C YYETOM ITOJTYyYEHHUS



HOBBIX 3HaHUIl 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OLICHUBATDH
COOTBETCTBHE MOJIYYEHHOI'O PE3yJbTaTa 3asBJICHHON LEIN, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yIbTaTOB MO0 OCBOCHUIO 00S3aTEIHLHOTO COACPKaHuUs,
YCTaHOBJICHHOTO JaHHOU (heiepaibHON pabodeit MporpaMMoid, BEIICIISIIOT: OCBOSHHBIC
00y4aroIMMUCS Hay4YHbIE 3HAHUSI, yMEHHUS U CIIOCOOBI ACUCTBUA, ciennupuueckue ams
pEeAMETHON 001acTh « XUMHUS», BUJIBI JESTEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTalH, MPeoOpa3OBAHUI0 U MPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX H
HOBBIX CUTYaIUsIX.

K xoHIy 00yuyeHus B 8 kJiacce mpenMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pACKpBIBATh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATUW: aToOM, MOJEKYJa,
XUMHUYECKUH 3JEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAs W HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAs W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas
J0JI1 XMMHYECKOrO 3JIEMEHTa B COEIMHEHHH, MOJSPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS,
XUMHUYECKasi peakiusi, KilacCUpUKAIMs pPEeaKui: peakiuu COCIUHEHUS,
peaKkMK pa3JIOKEHMs, PEaKIMH 3aMElIeHUs, peakiuu OOMEHa, 3K30- U
SHIOTEPMUYECKUE pEaKIMu, TemioBol »HdPekT peakuuu, S[IpOo aTroMma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOWTallb, PagnuyC aToMa, XUMUYECKas
CBSI3b, IIOJISIPHAS U HEMIOJISIPHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, NOH, KATUOH,
aHUOH, PAaCTBOP, MaccoBas JOJs BeliecTBa (TPOIEHTHAs KOHIEHTpAIMs) B
pacTBope;

e WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSTh
9T MOHATHUS MIPU ONUCAHUU BEILLIECTB U UX MPEBPAILICHHUII;

e HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY AJII COCTaBJIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpENEeNsATh BAJICHTHOCTh ATOMOB 3JJIEMEHTOB B OHMHApPHBIX COEAUHEHUSX,
CTENEHb OKHUCIJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, TPUHAMJIEHKHOCTD
BEUIECTB K OIpeneaéHHOMY KJacCy COeAMHEHHH 1o QopmynaMm, BUA
XUMHUYECKOU CBA3U (KOBAJICHTHASI U MOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbicn Ilepumommueckoro 3akona [J[. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAaHWE TEPUOJAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJI0KEeHHs B [lepnoinueckoi cucreme, 3aKOHOB
COXpaHEHHUs] MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO
YUYEHHsI, 3aKOHa ABOTaipo;



e OMHCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepmoanueckoil cucTeMsl
XUMHUYECKHX JIEMEHTOB: Pa3InyaTh MOHITH «TJ1aBHas HOArpynna (A-rpymnmna)y»
u «noboyHas noarpynna (b-rpynmna)», mansie u 00IbIIHE TEPHUOBI, COOTHOCHTD
o003HaueHusi, KoTopble wumeroTcs B Tabmuue «llepuoanueckas cucrema
xumudeckux annemeHToB J[. . MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsi Aapa, 001ee 9ucio
AIIEKTPOHOB U PACTIPEAEICHUE X MO JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIUPOBATH XUMHUYECKHUE OJIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE Peakinu (110 YMCITYy U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
1o TermiIoBomy 3pdekxty);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJACCOB, MOJATBEPXKAAasl OINUCAHWE MPUMEPAMH MOJEKYISPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHII;

e IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT HMX KayeCTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3TUYHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA MO (POpPMYJIE€ COEIUHEHUS, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON
peakiuy;

e TPHUMEHATh OCHOBHBIC ONEpPAlMH MBICTUTEIFHOW IESATENBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIICHHEe, CHUCTeMAaTH3allhio, KIAaCCU(PUKAIIUIO,
BBISIBJICHHE IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — JJIs1 U3yUEHUs CBOMCTB BELIECTB
U XUMHYECKUX PpEaKLUH, eCTEeCTBEHHO-HayyHble€ METOJbl [O3HAHUA —
HaOJIOICHUE, HW3MEPEHHE, MOJEIMPOBAaHUE, SKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN);

e CJIeOBaTh MpaBUJIaM IOJIb30BAHUS XUMHUYECKOW MOCYAOM M J1a0OpaTOpHBIM
000pylI0BaHUEM, a TAK)KE MTPaBUIIaM OOpPAIEHUS C BELIECTBAMH B COOTBETCTBUU
C MHCTPYKIHSIMH IO BBIIIOJHEHUIO JaOOPaTOPHBIX XHUMHUYECKHUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO
BEUIECTBa, IUIAHUPOBaTh M MPOBOJUTh XUMHUYECKHE DSKCIEPUMEHTHI IIO0
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KUCJIOT C TOMOIIBIO HHIMKATOPOB
(;takmyc, dhenondraient, METUIOPAHXK U IPYTHUE).

K koHiy o0yueHus B 9 kJiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XUMUYECKHH SJIEMEHT,

aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJII0KHOE BEIIECTBO,



BAJICHTHOCTb, 3JEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas
peakius, XMMUYEeCKas CBsA3b, TEIUIOBON A(DQEeKT peakiuu, MOJb, MOJSIPHBIA
00BEM, pacTBOp, DJCKTPOJUTHI, HEIJICKTPOJIUTHI,  AICKTPOIUTHICCKAS
JTUCCOIMAIUs, pEeaKIM HMOHHOTO OOMEHa, KaTajau3aTtop, XUMHYECKOe
paBHOBecHe, OOpaTMMble U  HeoOpaTUMblEe PpEaKIUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIC PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE H
BOCCTAHOBJICHHE,  QJUIOTPOMUs,  aM(pOTEPHOCTh,  XHUMHYECKas  CBS3b
(xoBaJIeHTHasi, HOHHAs, METaJUIMUecKas ), KpUCTAIITNYeCcKas peléTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOM PEAKIMH, MPENEIBbHO JOMYyCTHUMAs
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MNOHATUN U MPUMEHSTH
ATHU MOHATHS PU ONMUCAHUU BEUIECTB U UX NIPEBPAILLCHUN;

HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJI COCTaBlieHUs: (pOpMyYJ BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPEAEATh BAICHTHOCTh WM CTEIECHb OKHUCJICHHUS XWMHWYECKUX DJIEMEHTOB B
COCAMHECHUSAX  Pa3JIMYHOIO  COCTaBa, MPUHAMICKHOCTh  BEHIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHUU Mo (opMynam, BUJI XUMHUYECKOW CBSI3U
(KOBaJIeHTHasi, MOHHAs, METAIMYECKas) B HEOPTaHMYECKUX COCIMHECHMSIX,
3aps]l MOHA 10 XUMUYECKON (popmysie, XxapakTep Cpelibl B BOJIHBIX pacTBOpax
HEOPraHUYECKNX COCAMHECHUM, TUM KPHUCTAJUIMYECKON PEHIETKM KOHKPETHOTO
BEIIIECTBA;

packpsiBath cMmbica Ilepuognueckoro 3akona JI. WM. MeHugeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE: ONUCHIBATh U XapaKTePU30BaTh TAOJIUYHYIO
dbopmy [leprnonnueckoi CUCTEMbl XUMUUYECKHUX JIEMEHTOB: pa3iMyaTh MOHSATHUS
«rnaBHas nonarpynna (A-rpynma)» u «mnobounas mnoarpynma (b-rpymma)y,
MaJible U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYECHUS, KOTOPhIE UMEIOTCS B
NEePUOINYECKON TabuIle, C YUCITOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsll sapa, OOIIee YMCIO DIECKTPOHOB U
pacmpenieieHue HUX [0  JJEKTPOHHBIM  CJOsIM), OOBSICHATH  OOIIUE
3aKOHOMEPHOCTA B HM3MEHECHHHM CBOWCTB JJIEMEHTOB M WX COCAUHCHUN B
npeaesiax MajblX IMEPHOJIOB M TIJIABHBIX MOATPYMNIT C YYETOM CTPOEHHS HX
aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YKCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB,
no TermioBoMy 3h(eKTy, MO0 U3MEHEHUIO CTENEHEW OKUCICHHS XUMHYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMKUCHIBATH) OOIHE U CIICIM(PUISCKIE XUMHIECKHIE CBOMCTBA
MPOCTBIX M CJHOXHBIX BELIECTB, MOATBEPXKAAs ONUCAHUE IPUMEPAMHU



MOJICKYJIIPHBIX ¥ HMOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XHMHYECKUX
peaxkuuu;

COCTaBJISITh YPABHEHUS JIEKTPOJUTUUECKON TUCCOIUAIIAN KUCTIOT, IIET0YeH U
COJIeH, TMOJHBbIE M COKpAIIEHHbIE YpaBHEHUS peakluii HOHHOro OOMEHa,
yYpaBHEHUS PEAKIMM, MOATBEPXKIAIONIMX CYIIECTBOBAHUE M€HETUYECKOM CBA3U
MEXy BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIIMTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEaKITUi
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUHN B Pa3IMUHBIX YCIOBUSIX;
BBEIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (GOpMyJie COSAMHECHMS, MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peakiuy;

COOJIIO/IaTh TPaBWIA IOJL30BAHUS XUMHUYECKOW IMOCYI0H M J1TabOpaTOPHBIM
o0opyaoBaHUEM, a TAK)KE TIPAaBHIIa OOpAITICHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMA TI0 BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB TI0
MOJIYYCHHUIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO
rasza);

MIPOBOJIUTh PEAKINU, TMOATBEP)KIAIONINE KAUYEeCTBEHHBI COCTAB Pa3IMIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OpOMU-, HOIUA-, KapOOoHAT-
, hocar-, cunukar-, cynbdar-, TMAPOKCUA-UOHBI, KATHOHBI AMMOHUSI U MOHBI
M3YYEHHBIX METAJIJIOB, TPUCYTCTBYIOININE B BOJHBIX pACTBOPaX HEOPTaHUIECKUX
BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIMA MBICIUTEIBHON ACSITCIBPHOCTH — aHAIHW3 |
CUHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTEeMaTU3aIUI0, BBISIBICHWE MPUUYUHHO-
CJICICTBEHHBIX CBS3€H — JJIS HM3YyYCHUs] CBOMCTB BEIIECTB M XUMHUYECKHX
peaKIvii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOJIIOIEHUE, U3MEPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).
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