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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBICHA HAa OCHOBE
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW O0Opa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B @PI'OC OO0, a takke Ha ocHOBE (enepanbHOl pabodell mporpaMmsl
BOCIUTAHUS M C y4ETOM KOHIICTILIMU IPENoJaBaHUsl ydyeOHOro mpeiamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuu Ja€T MpeacTaBiIeHHE O LENsAX, o0mel cTpaTerud oOydeHus, BOCIIUTAHUS U
pa3BuTHs O0y4aroOmMXCsl CPEeACTBaMU y4eOHOTO MpPEIMETa, YCTaHABIMBAET O0s3aTEIbHOE INPEIMETHOE
coJiep>KaHue, MpeayCMaTpUBAeT paclpeiesieHue ero o KjiaccaM W CTPYKTypUpOBaHHE N0 pas3feiiaM U
TeMaM TMporpaMMbl IO XUMHUH, OINPEACNAeT KOJIMYECTBEHHbIE M KAueCTBEHHBIC XapPaKTEPUCTUKHU
COJIEp>KaHusl, PEKOMEHIyEMYIO0 TOCJIEI0BATEIIbHOCTh H3YYEHHUS XHUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH 0O0ydJaromuxcs,
OTpesieNisieT BO3MOXHOCTU TMpeAMeTa AJsl pealu3alnuu TpeOOBaHUIl K pe3yjabTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNpbHON MPOTpaMMBl Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs, a Takxke TpeOOBaHUH K
pe3ynbrataM OOyuYeHHs XUMHUM Ha YPOBHE LieJeill H3ydyeHHUs IpeaMeTa M OCHOBHBIX BHUIOB Y4eOHO-
[I03HABATEJIbHOM JI€ATEIbHOCTH 00 yUaIOLIErocs 10 OCBOCHUIO yU€OHOIO CO/IEPIKAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOWM JJisi (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYarollerocs, €ro
MPEJICTABICHAA O MAaTepHATbHOM EIAWHCTBE MHUpPA, BAXHYIO pOJIb HWIPaAlOT (HOPMHUPYEMBIC XUMHCH
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHHUSIX SHEPTHUH U 00 SBOIIOLUU BEIIECTB B MPUPOE, O MYTAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI UEJIOBEUECTBA — CHIPHEBOM, SHEPIETHUUECKOW, MHUIIEBOU U
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peann3alii BO3MOKHOCTEH JJIsl CaMOPa3BUTHUS U (POPMUPOBAHUS KYIbTYPbl TUUHOCTH,
e€ o01mel U GyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JESITENbHOCTH, S3KCIHEPUMEHTAIbHBIX U  MCCIEAO0BAaTENbCKUX YMEHHUH,
HEO0OXOIUMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B TPO(HECCHOHATBHON JesITeNbHOCTH;

3HaKOMHUT CO CIEHU(HUKONW HAYyYHOTO MBIIUICHHS, 3aKJIAIBIBAET OCHOBBHI IIEJIOCTHOTO B3IJIAAA Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM AITanmoM B (OPMUPOBAHUU €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlanHble HampaBieHHs B OOy4YeHHH XMMHUU OOECHEeUMBAIOTCS CHEMUUKON coaepk aHus ydeOHOTo
MpeAMETa, KOTOPBIM SBISETCS TMEJAarorndecKu aJarTUPOBAHHBIM OTpaX€HHEM 0a30BOW HAayKW XHMUM HA
OIIpeAECIEHHOM JTare €€ Pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOILIEro oO0pa3oBaHMsS OpPHUEHTUPOBAH HA OCBOCHHE
00y4aIoIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XMMHH, OCHOB HEOPTAaHUYECKON XUMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPraHNYECKON XUMUH.

CtpykTypa coaepkaHus IPOrpaMMbI IO XUMUU c(POpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJX0/a K €€
nzydyeHuto. CopepxaHue CKJIaJbIBA€TCSl U3 CHCTEMbl MOHATHM O XMMHUYECKOM 3JEMEHTE U BELECTBE U
CUCTEMBI MOHATHH 0 XUMHUECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BAHbBI M0 MPUHITUITY
MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YU€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIIEHU 00 ANIEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUSI pacCMaTPUBAIOTCS HA OCHOBE AMIUPHUYECKU MOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO YPOBHS K JPYTroMYy, BBITOJNHSS (YHKIUN OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXXHOCTEH MPaKTUYECKOrOo INPUMEHEHHS W TMOJIYy4YeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbI MO XUMHHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbI, [IEHHOCTHOIO OTHOIICHHS K
Hay9HOMY 3HAHUIO U METOJIaM TMO3HAaHMsI B HayKe. M3ydeHne XuMuu mporuCXOUT C MPUBIICYCHUEM 3HAHU T



U3 paHee M3y4eHHBIX YUeOHBIX MpeaMeToB: «Okpyxkatommit Mupy, «buonorus. 5—7 knacce» u «Dusnka. 7
KJIace».

[Ipu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOM IEATEIbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBbI XUMUYECKUX 3HAHUH
— BaXHEHIMX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TOJOXKEHHUH, IOCTYMHBIX O00O0OICHHI
MHPOBO33PEHUYECKOI0 XapakTepa, sA3blka HAayKd, B IMPHOOIIEHWHM K HAyYHbIM METOJaM II03HAHUS IpU
M3YYEHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHH U MX
IIPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM M y4yeOHO-UCCIIE0BATEIbCKON €ATEIbHOCTH, OCBOCHUM IPaBUII
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu m3yueHNH XMMHH Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAYECHHE MPUOOpENH
TaKue 1eNH, KakK:

— (opMupoBaHHEe HMHTEUICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CcaM000pa3oBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO pEIIeHUH, CHOCOOHOM aJanTHUPOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOyYEHUS Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE 00YYarOIIUXCS K CaMOCTOSITENbHOM
MO3HABATEIBHON NIEATENLHOCTH, HayYHBIM METOAAM IMO3HAaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITAa Pa3HOOOPa3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEOIIUX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl Pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBanue oOmel (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHUM OOBSACHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIErO0 MHUpA, UCHOJb3Yysl 3HAHUS U OIBIT, [IOJyYEHHBIE
IpU W3YYCHUU XUMHUH, MPUMEHITh UX HpPU pPEUIeHHH NpoOJieM B IOBCEJIHEBHON >KU3HU M TPYHAOBOMN
NeSITENIbHOCTH;

— ¢opMupoBaHHe Yy OOyYarOImMXCSd TYMAaHUCTHUYECKUX OTHOIICHWH, TIOHMMAaHUS IIEHHOCTHU
XUMHAYECKUX 3HAHWUU IS BBIPAOOTKH HKOJIOTHYECKH IIE€JIECOO0pa3HOT0 MOBEACHHS B OBITY W TPYIOBOM
JESATEIBbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbS U OKPYKAIOILIEH IPUPOIHOM CPEJIbI;

— pa3BUTHE MOTUBAIMH K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIIO M CAMOBOCITUTAHHUIO Ha OCHOBE
YCBOCHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduias W
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHHUSI.

OO11ee yKcIo 4acoB, OTBEAEHHBIX IS M3y4EHUsI XMMUU Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

Pabouas mporpamma yueOHOro mnpeamera «XHMHs» COCTaBlieHa B COOTBETCTBUU C paboueit
MIPOrpaMMOI BOCITUTAHUS ILIKOJIBI.

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJIOBEKAa. XHUMHUA B CHCTeME Hayk. Teima W BellecTBa.
du3nuecKkre CBOMCTBA BEMIECTB. ATperaTHOe COCTOsIHME BellecTB. [[oHATHE 0 METO/1axX MMO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3ieNieHus CMECEH.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEeHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [Ipoctbie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aToMmHass wmacca. OTHOCHTENbHas MOJEKyJspHas wmacca. MaccoBast oISt
XAMHYECKOI0 3JICMEHTAa B COCAUHCHUH.

KomnuectBo BemectBa. Mosib. MousipHass macca. B3anMoCBA3b KOJIMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Trl mo hopMyliaM XMMHYECKUX COSTMHEHHIA.

dusnueckue M XMMHUYECKHE SIBJICHHUS. XUMHYECKas peakmus ¥ e€ Mpu3HaKh. 3aKOH COXpaHEHUS
Macchl BEIIeCTB. XHUMHUYECKHME ypaBHeHusa. Kiaccudukamuss XUMHUYECKUX peakiuil (CoequHeHHs,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKCnepumeHm:



3HaKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBUIaMHU pabOThl B TabOpaTOpHH U MpuéMamMu OOpaIeHus C
abopaTOPHBIM O00OPYIOBAaHUEM, H3YUYCHHE W ONMHUCAHHWE (PU3NYECKUX CBOMCTB OOPA3IlOB HEOPTAaHMYECKUX
BEIIECTB, HaOmoJaeHue (U3NYecKux (ITUIaBJIeHHE BOCKA, TasHUE JIbAa, pAacTHpaHHE caxapa B CTYIIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) M XMMHMUYECKHX (TOpEHHE CBEYM, MpOKaIMBaHHE MEAHOW IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOH) sBICHHWH, HAONIOJEHHWE M OMHMCAaHUE TPHU3HAKOB IPOTCKAHHS
XUMHUECKHUX peakuui (pas3iokeHHe caxapa, B3aUMOJACHCTBHE CEpHOM KHUCIOTHI C XJIOpPHAOM Oapus,
pasznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJieiicTBUE XKese3a ¢ pactBopoM comu meau (11),
U3Y4YEeHHE CIOCOOOB pa3JelieHuss CMecel: C TOMOUIbI0 MarHuTa, (QUILTPOBaHHE, BbIIAPUBAHUE,
TUCTWUISIMS, Xpomarorpadus, MpOBEeIEHHE OYMCTKM IIOBAPEHHOM COJIM, HAONIONEHHE W ONHCaHHEe
pe3yiabTaTOB IPOBEACHUS OIbITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHWS MAacChl, CO3JIaHUE MOJeiei
MOJIEKYI (IIapOCTEPKHEBBIX ).

BasxuHeiilnue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucnopoa — snemMeHT U mpocTtoe BeuiecTBo. Haxoxnenue
KHCIIOpOJia B MpHpoje, pu3nueckre U XUuMUUecKre cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOb! NOTy4YEeHUsT KUCIOPOAa B JIAOOPATOPUH M MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoit 3¢ ekt XUMUIECKO peakiy, TEPMOXUMHYECKIE YPaBHEHHS, 9K30- U SHIOTEPMHUYECKHE
peakuuu. TommmBo: yrois U MeTaH. 3arpsi3HEHHE BO3yXa, YCHIIEHUE MApHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Boaopoia B mpupoje, (usnueckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Moay4deHus. KucioTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cBorcTa BoAbl. Bonma kak pacrBopurens. PactBopbl. HackllieHHBIE U HEHACHIIICHHBIE
pactBopbl. PacTBOpUMOCTH BelecTB B Boje. MaccoBasi 10715 BellecTBa B pacTBOpe. XUMHUECKUE CBOMCTBA
Boabl. OcHoBaHusA. Poyib pacTBOpoB B NpupOJE U B JKU3HM uenoBeka. KpyroBopoT BObl B NPUPOE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccupukauusa  Heopranmyeckux — coeguHeHuil.  Oxcuapl.  Knaccudukanuss — OKCHIOB:
coneoOpa3ymoiue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. HoMeHkIaTypa OKCHUIOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loryueHne okcuaos.

OcHoBanus. Knaccudukaius ocHOBaHUW: MIENOYM U HEpacTBOpUMBbIE OCHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lonmyyeHne oCHOBaHU.

Kucnotel. Knaccuduxarus xucnot. Homenknatypa kucnotr. dOusnueckue U XMMHUYECKHUE CBOMCTBA
kucnot. Psang aktuBHoctn metauioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coseil. @u3nueckue 1 XuMA4YecKre cBoiicTBa cosied. [lonmydyenue comneit.

I'enernueckas cBSA3b MEXAY KJacCaMM HEOPTraHUUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJeIeHHE COAEepXKaHUs KHUCIOopoJa B BO3AyXe, MOJydeHHe, coOupaHue,
pacrio3HaBaHME U M3Y4YE€HHUE CBOMCTB KHMCIOPOAA, HAOIIOIeHUE B3aMMO/ICHCTBUS BEILECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HHMKHOBEHHS W NpPEKpalleHHs] ropeHus (mokapa), O3HaKOMJIEHHWE C 0o0pa3llaMM OKCHUIOB U
OIHMCaHMe UX CBOWCTB, MOJIy4yeHHE, COOMpaHHe, pacliO3HaBaHUE U U3y4EHHE CBOWCTB BOJOpOJa (TOpEHue),
B3auMojieiictBre Bojgopona ¢ okcuaoM wmead (1)  (BO3MOXHO HCIONB30BaHME BHICOMATEPHAIIOB),
HabmroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM 1 MOJIb, HcCiIeI0oBaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, MPUTOTOBJICHUE pACTBOPOB C OMNPEIETEHHOW MAacCOBOM  Joyiei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOABI C MeTaUIaMU (HAaTpHUEM M Kajbl[eM) (BO3MOXKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), HUCCIENOBaHNE OO0pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, HAOJIOJIEHHE WM3MEHEHHUS OKpPacKH HHIUKATOPOB B PacTBOpax KHUCIOT U WIETOYeH, M3yueHHe
B3auMojeiictBus okcuga meau (1) ¢ pacTBOpoM CepHON KHCIIOTBI, KHUCIOT C METaUTaMH, DPEaKIuit
HEUTpaIu3aluy, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETaula JpPYruM U3
pacTBopa COJM, pelIeHHE SKCIEePUMEHTAJIbHBIX 3a7ad Mo TeMe «BaxkHeilme Kiacchl HEOPTaHUYECKUX
COCIMHECHUI.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3j1emeHToB JI. M. Menaeseena.
Crpoenne atoMoB. XuMuueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEaKINHU



[lepBpie MONBITKH KIacCHU(PHUKAIUM XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHbIE U IIEI0YHO3EMENIbHbIE METAJUIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE
00pa3yrT aM(pOTEpHBIE OKCHUIIBI U THIPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Kopotkonepuonnas u niuauonepuoanas Gopmsl [lepronndeckoil cucreMbl XumMuueckux siaemenTos Jl. U.
MenpeneeBa. [lepuonbl u rpymnmnbl. @U3HUECKUN CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIIbI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTonbl. DnekTpoHbl. CTpoeHHE INEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumMuueckux neMeHToB llepunoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XUMHYECKOT'0 JIEMEHTA 1O ero nojoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTrOMOB XHUMHUYECKHUX JJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuogmueckoro 3akoHa u IlepuognMveckoil CHCTEMbl XUMUYECKHUX HJIEMEHTOB IS
pa3BuUTHs HayKu U npakTuku. [. . MeHneneeB — yu4€HbIi U rpakJaHUH.

Xumnueckasi cBa3b. KoBaneHTHas (MOJisipHAs W HEMOJIAPHAsi) CBSA3b. JEKTPOOTPHUIATEIBHOCTH
XUMHUYECKUX 3JIEMEHTOB. VIOHHas CBS3b.

Crenenr oxucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHHS U
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aHMOJCHCTBUE TUAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M WIEJIOYEH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTENBbHBIX PEAKIUi (TOPEHUE, PEAKIIUU Pa3II0KEHUs, COSTUHEHHS).

Meoscnpeomemmnnie ceasu

Peanuzanus MexXnpeaMETHBIX CBSI3eM NpH M3YYEHHMM XMMHU B 8 Kiacce OCYLIECTBISIETCS 4epe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUN, TaK W TMOHATHUM, SIBISIOMIUXCSA CUCTEMHBIMU
JUISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OOmmue ecTeCTBEeHHO--HAyYHbIC MMOHATHUS: HAyYHBIA (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KiaccupuKalus, NEePUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHHE, H3MEPEHHE, MOJIeNb,
SIBJICHHE.

®usnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbl, PaAUOAKTUBHOCTb,
MOJIEKYJIa, DJICKTPUUECKHI 3apsii, BEIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHUE BEIIeCTBa, Tras,
(bu3nyecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHeThl, 3BE3/1b1, COHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMIaeMbIe, TOTLIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHU4YecKasi peaKkius

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Ctpoenue aTomMoOB. 3aKOHOMEPHOCTHM B H3MEHEHHWH CBOWCTB XHMMHYECKHUX DJJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaJHs, KaJblUs U UX COEUHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM Ai1eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOECHUEM HUX aTOMOB.

CrpoeHue BemecTBa: BUAbl XMMUYECKOM CBA3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHHMYECKHX BEIIECTB. XUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCTWHEHUN, TeHETHYECKasi CBA3b HEOPTaHWYECKUX
BEILIECTB.

Knaccudukanmss XuMHUECKMX peakIuid 10 pa3IMdHbIM TpU3HaKaM (MO0 YHUCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTENeHEH OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB, 1O OOpaTHMOCTH, IO YYacTHIO Karajau3aTopa). DK30- W DHIOTEPMHUYECKHE
peakiuu, TePMOXUMHUYECKUE YPABHEHHUSL.

[TonsiTre o ckopocTn XUMHUUYECKOW peakmnuu. [loHsTHE 00 0OpAaTUMBIX M HEOOPATUMBIX XUMHUUYECKUX
peakuusx. [loHsATHE O TOMOrE€HHBIX W TeTeporeHHbIx peaknusax. [lonstue o kartanmuze. Ilonarue o
XUMHUYECKOM paBHOBeCUHU. DakToOpbl, BIMUSIOLIME HA CKOPOCTh XMUMHUYECKON peaKkIuu M IOJIO0KEHUE
XUMHUYECKOTO PAaBHOBECHS.



OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN Oananc OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBIEHUE YPABHEHUN OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKLIUN C
MCIOJIb30BAaHUEM METO/Ia IJIEKTPOHHOTr0 OanaHca.

Teopust 3IEKTPOTUTAYECKON AUCCONUALMHU. DJIEKTPOJIUTHl U HEAJIEKTPOJUTHI. KaTHOHBI, aHWOHBI.
MexaHu3M JUCCOLMALUKU BELIECTB C PA3IMYHBIMU BHJAMHU XUMHUYECKOHW CBs3H. CTeneHb IUCCOLUALMU.
CunbHble U crabble JIEKTPOIUTHI.

Peakiium woHHOrO oOOMeHa. YCIOBHA MPOTEKAaHHWs pEaKIUid MOHHOTO OOMEHa, IIOJNHBIE U
COKpallléHHbIE HOHHBIE YpaBHEHUs peakinii. CBOMCTBA KUCIOT, OCHOBAHUN M COJICH B CBETE MPEACTaBICHUI
00 3JEKTPOIUTHYECKON Aucconnanuu. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHM KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAIOB U
HeMeTaJUIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HCCIEAOBaHHUE 3aBUCUMOCTHU
CKOPOCTM  XMMHYECKOH  peakuuu OT  BO3JACHCTBHA  pa3iMyHBIX  (AKTOPOB,  HUCCIECIOBaHHE
AJEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIlecca JUCCOLUALMU KUCIIOT, IeI04Yei U coliell (BO3MOKHO
HCIOJIb30BAaHUE BUJIEO MATEPUAVIOB), MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU IPOTEKAHUS
peakuuii HOHHOrO oOMeHa (oOpa3oBaHME OcajKa, BBIACICHHE Ta3a, oOpa3oBaHHE BObl), OIBITOB,
WUTIOCTPUPYIOIIMX  IPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil  (FOpeHHe, peakuuu
pa3oKeHUs, COSTUHEHUS ), paClIO3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIUii
Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeJHHEHUS

OOmast xapakTepucThkKa ranoreHoB. OCOOCHHOCTH CTpPOCHHUS aTOMOB, XapaKTEePHBIE CTETNCHU
okucienus. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHYECKHE CBOICTBA Ha
puMepe xJopa (B3aUMOJEIHCTBHE C MeTajlylaMH, HEMETaulaMH, LiesnodaMu). Xioposogopod. CosnsiHast
KHCIIOTa, XHMHYECKHE CBOMICTBa, IMOJydeHHE, NpuMeHeHue. JlelicTBHE XJopa W XJIOPOBOJIOpPOAa Ha
OpraHu3M uesoBeka. BakHele XJI0puabl U UX HaXOXKJICHHUE B IPUPOJE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
crerieHH okucieHus. CTpoeHne W (pU3MUECKHE CBOWCTBA MNPOCTBIX BEIIECTB — KHUCIOPOJA W CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHUE CBONCTBA cepbl. CepoBOAOPO, CTPOCHHE,
¢usnveckne U XUMUYeCcKue cBoWcTBAa. OKCHIBI cepbl KakK IMPEICTABHTENH KHUCIOTHBIX OKCcHIOB. CepHas
KHUCJIOTa, (U3NYECKHe M XUMHMYECKHe CBoicTBa (oOmMe Kak TNpeAcTaBUTeNs Kiacca KHCIOT H
crenuduueckre). XuMUUECKHE peaklinu, JIeKallle B OCHOBE MPOMBILIUIEHHOT0 CI0c00a MoJIydeHus: CepHOn
kucaoThl. [Ipumenenne cepHoit kuciaotsl. Conu cepHON KHUCIOThI, KAUYECTBEHHAs! peaklys Ha Ccylb(aT-HuoH.
Haxoxnenne ceppl M €€ COEQUHEHUN B MPUPOJE. XHUMHUUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeasl
COEMHEHUSIMH cepbl (KHCIOTHBIE JOXIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEI0TBPALLECHUSI.

OOmast xapakrepucTtuka 371eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHH OKHUCJIEHMs. A30T, pacupoCTpaHEeHHWE B NpuUpone, (UINYECKHEe M XHUMHUYECKHE CBOMWCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3NYECKHMEe M XHMHUYECKHE CBOICTBA, IMOJNy4yeHHE MU
npuMmenenue. Conu aMMOHMS, UX (PU3MUYECKHE M XMMHMUYECKHE CBOWCTBA, NMpuUMeHeHue. KauecTBeHHas
peakiMs Ha MOHbl aMMOHHUsS. A30THas KHUCIOTa, €€ MoJydeHHe, (PU3NYecCKhe M XUMHUUYECKHE CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT W crnenuduyeckue). Vcnonb3oBaHWE HUTPATOB U cojiei
aMMOHHMsSI B KauyeCcTBE MHHEpaJIbHBIX YAO0OpeHH. XuMHUeCKoe 3arps3HeHHEe OKpPYKAIoLIEeH cpebl
COCUHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIHW, 3arps3HEHHE BO3JyXa, MHO4YBbl M BOJ0EMOB). dDocdop,
aJioTponHble Moaudukanuu Qocdopa, pusnueckue u xumudeckue cpoicTBa. Okcupn ¢ocdopa (V) u
dbochoprHas kuciora, GU3NYECKUEe W XHUMHYECKHE CBOWCTBa, moiydeHue. Mcmomp3zoBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIC
CTETNIEHU OKHUCIIEHUS. YTJepo/l, aJuIOTPOIHbIe MOAM(UKALINY, pacIpOCTpaHEHHE B TpUpPOAe, PU3UUECKUE U
XUMHUYecKue cBoicTBa. Ancopoius. Kpyrosopot yriepona B mpupoze. OKCuabl yriaepojaa, ux Gu3ndecKue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIE OpraHU3Mbl, IOJIYYEHHE M NPUMEHEHHE. DKOJIOIMYECKHE
npoOneMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (lV), rumoresa T1II00aNBHOTO TOTEIUICHUS KJIMMATa,
NapHUKOBBIN 2P PeKT. YTonbHas KUCIOTa U €€ COoNu, UX (PU3UUYECKHE U XUMUUYECKHE CBOICTBA, OJTyUYEeHUE U
npuMeHeHne. KauectBenHas peakuus Ha kapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEHUIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.



[lepBoHauaIbHBIE MOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSIX yriepojna (MeTaH, 3TaH,
STUJICH, alleTHJIEH, 3TaHOJ, INIMLEPUH, YKCyCcHas kucioTa). [IpupoaHble HCTOUHUKH yIiIeBOAOPOAOB (Yrodib,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTH UX HepepadoTku (OCH3MH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
ITonATHE O OMOJIOrMUYECKHU BaXKHBIX BEIIECTBAaX: XKHUpax, OesKax, yriIeBoAax — U UX POJIM B KU3HU YEIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUMN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBA, IMOJyuyeHHEe U npuMmeHeHue. CoeluHeHUs
KpemHHus B pupoze. O6mue npeacrasienus 06 okcuae kpemuus (1V) u kpemuueBoit kuciore. CUIMKATHI,
UX MCIIOJIb30BaHUE B OBbITY, B IPOMBIIIJIEHHOCTH. BaxxHellne cTpouTenbHbIE MaTepHalibl: KepamHKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 0e30macHOro NCIOIB30BAHUS CTPOUTEIBHBIX MaTEPHUAIOB
B [TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOCHNE IPU3HAKOB UX MIPOTEKAHMS, OTIBITHI, OTPAXKAIOIIIE
¢usnyeckue M XUMHMUYECKHE CBOMCTBA TaJlOI€HOB M HUX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamu XJOPHUIOB (TaJOTeHH[IOB), O3HAKOMIIEHHE C oOpasnamu
ceppl M €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEpPHAIIOB), HAOJIIOJCHUE IIpolecca
OOyrIMBaHUs caxapa TOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHUCIOTBHI, HW3Y4YE€HHE XUMHYECKUX
CBOMCTB pa30aBICHHOW CEpPHOIl KHUCIIOTHI, MPOBEJCHHE KAueCTBEHHOW peakluu Ha CcyiabpaT-uoH U
HaOJI0IeHNE TPU3HAaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COeZIMHEHUI (BO3MOXKHO UCIIOJIb30BAaHUE BHJICOMAaTEpUAIOB), o0Opa3laMu a30THBIX U (POCHOpHBIX
ynoOpeHuid, TOJy4YeHHe, coOMpaHHe, pAaclO3HABaHHE M W3YYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KayeCTBEHHBIX pPEaKLUUMH Ha HMOH aMMOHMA M (¢ochaT-MOH W H3YyYEeHUE NPU3HAKOB HX HPOTEKaHUS,
B3alMO/JICIICTBME KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO  MCIIOJb30BaHHUE
BUJICOMATEPHUAJIOB), M3yYeHHE MoOJeleld KpUCTAUNIMYECKUX PpelEToK anmasza, rpadura, ¢ysiepena,
O3HAKOMJICHHE C TIPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM
IIPOTHBOra3a, MoJlydyeHue, coonpaHue, pacno3HaBaHUE U U3YYEeHUE CBOMCTB YIJIEKUCIIOrO rasa, MpoBeAeHUE
KAueCTBEHHBIX peakuui Ha KapOOHAaT M CWIMKAT-MOHbl W U3YYE€HHE NPU3HAKOB MX IPOTEKaHUS,
O3HAaKOMJICHHE C NPOAYKLHEH CHIMKATHOW NPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
TeMe «BakHelIe HeMeTaUIbl ¥ UX COCIUHEHHUSD.

Metaibl M UX COeIMHEHHUS

OOmias XapakTepUCTUKa XMUMHUYECKHUX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHUU MX IOJOXKEHUS B
Ilepuoguueckoit cucreme xummdeckux snemeHToB . M. MenneneeBa u crpoeHust aromoB. CTpoeHHe
MeTaJlIoB. MeTtannuyeckasi CBsI3b U METAINIMYecKasi KpUCTAJUIMUECKash PeIéTka. DIEeKTPOXUMUUECKUN psij
HanpspkeHui MetayuioB. Pusnyeckue M XMMHUYECKUE CBOicTBa MeramioB. OOmue crnocoObl MOTydYeHHs
MeTaisioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUThl UX OT KOoppo3uu. CruiaBsl (CTalb,
YYT'yH, JIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilemounble MeTayel: MonokeHue B llepuommdeckoil cucreme xuMuyeckux syeMmeHtos I, M.
MenieneeBa, CTpoeHHE UX aTOMOB, HaxokieHue B mpupoje. dusnueckue U XMMHUYECKHE CBOMcTBa (Ha
npuMepe Hatpus U Kanus). OKCUIIbI U TUAPOKCHUBI HATpusl U Kanus. [IpuMeHeHne mea0YyHbIX METalIoB U
UX COCIIMHEHUH.

[IlemoyHO3eMeENBbHBIE METAUIBI MAarHUW M KalbLui: mosoxkeHue B Ilepuogmdeckoil cucreme
xuMHuueckux 3iemMeHToB /. . MenneneeBa, cTpoeHHE UX aTOMOB, HaX0XJ€HUE B ipupoje. Pusznyeckue u
XMMHUYECKHE CBOWCTBAa MarHusl U KanbliMs. BakHeline coeTuHEHUs Kaublus (OKCUMA, TUIAPOKCUI, COJIH).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuonnueckoit cucreme xumuueckux sneMeHToB J[. M. Menneneesa,
CTpOEHHUE aTOMa, HaXOKAeHUE B Ipupojae. PU3nuecKkue 1 XMMUYECKHE CBOMCTBA allOMUHHUA. AM(pOTEpHbIE
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHHS.

XKenezo: monoxenue B llepmonnueckoil cucreme xumuueckux aeMmeHToB Jl. M. Menneneesa,
CTPOEHHE aToMa, HaxoxkJeHue B mnpuponae. dusnyueckne M XUMUYECKHE CBOWCTBa Xkene3a. OKCUIpl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE C OoOpa3llaMH METaNIOB U CIUIaBOB, MX (PU3NYECKHMH CBONCTBAMH, H3y4YEHHE
pe3yabTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUJAa KajdblUsl M HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEPUAJIOB),



HCCIIEIOBAaHNE CBOMCTB XKECTKOM BOJBI, ITPOLIECCa TOPEHHUS JKele3a B KUCI0poie (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), TPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX peakUWid Ha HOHBI: MarHus, KaJbIus,
amomuHus, 1nuHKa, skene3a (1) m xemeza (Il), memm (ll), HaOnromeHwe u oOmUcaHUE TIPOIECCOB
OKpAaILIMBaHUs IJIAMEHH MOHAMM HATpUsl, KK M KaJblus (BO3MOKHO HMCIIOJIb30BaHUE BUIEOMATEPUATIOB),
uccieioBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHAA AaTIOMHHHMA W THIPOKCHAA IIMHKA, pELICHHE
SKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHelIe MeTalibl U UX COCIUHEHUS.

XuMus M OKpy:xkamomas cpeaa

BemectBa u MaTepuaibl B IOBCEIHEBHOM JKM3HU YeJIOBEKa. be3omacHoe UCIOIb30BAHKUE BEIIECTB U
XMMHMUYECKUX peakuuii B ObITy. [lepBas moMoILb IPU XUMUYECKUX 05KOr'aX U OTPaBIICHUSX.

XUMUYeCcKoe 3arps3HeHHE OKpYKarollel cpeabl (ImpelenbHasi AOMyCcTUMas KOHIICHTpPAIUsl BEIECTB,
nanee — [1/1K). Posib XUMuM B pelieHHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3IoB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJMMEPHBIE MATEPHAIIBI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H NPU M3YUYEHUM XMMHMM B 9 Kilacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMU
JUIS OTZIE€IbHBIX MPEAMETOB €CTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4HbIH (haKT, TUNIOTE3a, 3aKOH, TEOPHs, aHAlIU3, CUHTE3,
Kinaccu(uKanus, MEePHOAWYHOCTh, HAOIIOJCHUE, HKCHEPUMEHT, MOICIHPOBAHHE, H3MEPEHHE, MOEIb,
SIBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEpUAJIbL.

®dusuka: mMarepus, aToM, EKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIUJ, MU30TOIbl, PaJHOaKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKHM 3apsijl, MPOBOIHUKH, TOTYIPOBOAHUKH, JUITIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
T€N0, 00BbEM, arperaTHOe COCTOSIHME BELIECTBA, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTANINYECKas peméTKa,
CIUIaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixaHue, Ouocdepa, dKocHcTeMa, MHUHEpajbHble  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOADI, OJE3HBIE HCKOMaeMbIe, TOILUIHBO,
BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrPaMMBI OCHOBHOT'O OOIIEro 0Opa30BaHUs IOCTHTalOTCS B
Xo7ic OOy4YeHHs XHUMHUU B CIUHCTBE Yy4eOHOW M BOCIUTATECIBHOW JESATEIBHOCTH B COOTBETCTBHH C
TpaI[I/IHI/IOHHI)IMI/I pOCCHﬁCKHMH COHI/IOK}’J’IBTypHI)IMI/I nu IIYXOBHO'HpaBCTBCHHBIMI/I IEHHOCTAMU, HpI/IHHTI)IMI/I
B 00IIIeCTBE MPaBUJIAMU U HOPMaMH TOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
1 COIHAITU3AIH 00YUJaAFOIIIHXCSI.

JIMYHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS CHCTEMOM
IIO3UTUBHBIX NCHHOCTHBLIX OpI/ICHTaHI/Iﬁ 58 pacmeeHHe OIIbITAa OCATCIIBHOCTHU HaA eé OCHOBE, B TOM 4YHCJIEC B
YacTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HACIE/IHUIO,
MOHWMAaHUS 3HAYCHHUS XMMHYECKOM HAayKd B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh
JOCTOBEPHOI MH(pOpMAaIMel O MEePEIOBBIX JOCTHKCHHUIX U OTKPBITHSIX MHUPOBOW M OTEYECTBECHHON XMMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MUpA U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

Hpe)ICTaBJ'IeHI/Iﬂ 0O COIIMAJIBbHBIX HOpMaX nu HpaBI/IHaX MCXKJIINYHOCTHBIX OTHOHIGHI/IfI B KOJIJIECKTHBC,
KOMMYHHUKATHBHONH KOMITIETCHTHOCTH B OOIIIECTBEHHO IMOJIE3HOU, y4eOHO-UCCIIEI0BATEIBCKOW, TBOPUECKOM
U JPYTUX BUAaX JAESTEbHOCTH, FTOTOBHOCTU K pa3HOOOPa3HOW COBMECTHON JESATENIbHOCTH MPHU BHIMOIHEHUH
y4eOHBIX, TO3HABATCIBHBIX 3a/1a4, BBIMOJHEHHM XHUMHYECKHX JKCIIEPUMEHTOB, CO3JIaHUH YUeOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO U B3aUMOITOMOIIM B MPOIIECCE ITON Y4eOHOU JESTEIbHOCTH,



TOTOBHOCTU OLIEHHUBATh CBOE IIOBEJACHUE U IOCTYIIKM CBOMX TOBAPHUILEH C IMO3ULUU HPABCTBCHHBIX U
IIPABOBBIX HOPM € Y4ETOM OCO3HAHMS ITOCIIEICTBUHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XHMHUYECKOM PpEaKIHMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJISIOLIME OCHOBY JUIsl IIOHMMAaHUSA CYIIHOCTH Hay4HOU
KapTUHbl MHpa, HPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX
YeJIOBEKa C IIPUPOAHON CPEAOH, O POJIM XMUMHUHU B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHbIE MOTHUBBI, HANIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUM MO XMMHHU, HEOOXOAHUMBIE
s OO0bACHEHHS HAONIONAaEMBIX MPOIECCOB W SBJICHHI, I103HABATEIbHOH, HWHPOPMALMOHHOW W
YUTATENIbCKOM KYJIbTYypbl, B TOM 4YMCJIE HABBIKOB CAMOCTOSTEIbHONH pabOThl € Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOH JINTEPATYPOH, JTOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYyYeHHI0 M I03HaHMIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30OBaHMIO, MPOEKTHOW M  HCCIEIOBATEIbCKOM JIEATENIBHOCTH, K OCO3HaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHE ILICHHOCTH JKWU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3I0POBbIO, YCTAHOBKM Ha
3I0POBBII 00pa3 >KW3HM, OCO3HAHWE TIOCIEACTBUNH M HENPHITHE BPEAHBIX NPUBBIUEK (YHOTpeOJIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBul 0€30aCHOCTU IpU OOpAILEHUH C
XMMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTUUYECKOMY M3YyUEHHUIO NMpOQeccuil U TpyAa pa3IMyHOro pojad, YBaXKEHHE K TPYAYy U
pe3ysibTaTaM TPYIOBOM JEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE INPUMEHEHMS NPEAMETHBIX 3HAHUU 110
XMMHHW, OCO3HAHHBIA BBIOOP WMHIUBUAYAJTHbHOW TPACKTOPHH MPOAODKEHHS 00pa3oBaHUs C y4ETOM
JIMYHOCTHBIX UHTEPECOB M CIOCOOHOCTH K XMMMHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
npoeCCHOHATTLHON AEATENbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIBLHOM cpesie;

6) 9K0JIOrNYECKOT0 BOCTIUTAHHUSI:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMSA, TOHHUMAaHWE IIEHHOCTH 3J0pOBOr0 M Oe3omacHOro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3HYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
IpaBWJ1 O€30MACHOT0 MOBEIEHUS IPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaALUAX, YTPOKAIOLIUX 3/10POBbIO
U KM3HH JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HaHMs, MOJIy4aeMble MNpPU HM3YYEHUH XUMHM, JUIsI pPELIeHHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOAHON CpEAOM, IS TOBBIIIEHUS YPOBHS DKOJIOTMUYECKON KYJIbTYpBI,
OCO3HaHUs IN100aJbHOrO XapakTepa SKOJIOTMUECKUX MpoOieM U MyTel MX pelieHusl MoCpeCTBOM METO/I0B
XUMHMM, OKOJOTMYECKOTO  MBIIUIEHHUs, YMEHHMS  pPYKOBOJICTBOBaTbCS MM B  II03HABAaTEIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE JJIs1 (POPMUPOBAHUSI MUPOBO33PEHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHILMII, TMIIOTe3a, (aKT, cucTema, Mmpolecc, HKCHEPUMEHT U
JpYyToe.), KOTOPbIE MCIOIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUM W3 ATUX MpeIMeTOB (OPMHPOBATH TMPEACTaBICHHWE O IEJIOCTHOW HAydYHOM KapTHHE MHpa, U
yYHHUBEpcajbHble y4ueOHbIE NeWCTBUS (TMO3HABAaTENbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), KOTOpHIE
obecrieynBaOT (OPMHUPOBAHHUE TOTOBHOCTU K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO
yueOHOM NeSTENbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE el CTBUSA

ba3oBble Jlornueckue AeicCTBHA:

YMEHHSI UCIIOJIb30BaTh IMPUEMBI JJOTMUYECKOTO MBILIUIEHUS IIPU OCBOEHUU 3HAHWM: PacKpbIBaTh CMBICI
XUMHUYECKUX TOHATUHN (BBLACNATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATUA JUIs1 OOBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUHN, BBIOMPATh OCHOBAHMS
U KpUTEpUM [UIsl KiIacCU(UKAMKM XUMHUYECKUX BELIECTB MU XHMMHMUYECKHX peakluid, YCTaHaBIIMBATH
NPUYMHHO-CJIC/ICTBEHHbIE CBSI3M MEXAY OOBEKTaMM M3Y4YEHHUs, CTPOUTH JIOTMYECKHE PpaCCYKICHHS
(MHIyKTUBHBIE, J€IYKTUBHBIE, IO aHAJIOTHH), AE€IaTh BBIBOJbI U 3aKIIIOUEHUS;



YMEHHME TPUMEHATh B TMpOIEcCEe IIO3HAHUSA TMOHATUS (IPEOMETHBIE W  METalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3yEMbIE B XUMHHU, TPE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIE B
XMUMHU MOJICTIbHBIC TPE/ICTABICHUS — XMMUYECKMH 3HAK (CHMMBOJI 3JIEMEHTa), XUMHYecKas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIHH — MpH pPElIeHUH Y4eOHO-TIO3HABATEeNbHBIX 3a7ad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEACTABICHUIN BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU U3yYaeMbIX 0OBEKTOB
— XUMHYECKHX BEIIECTB M XHMHUYECKUX PEaKUui, BBIABIATH OOILIME 3aKOHOMEPHOCTH, MNPUYHMHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3yYAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabcKkue eicTBUA .

YMEHHE HCIIONIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUA, a TAKXKE B
KauyecTBE OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrue OmbITa [0 IUIAHUPOBAHWIO, OPraHM3alUMU W  TPOBEICHHUIO  yYCHHMUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
(bopmynHupoBaTh 0000IIEHHS M BBIBOBI 10 PE3YJIbTaTaM MPOBEIEHHOTO OMbBITA, HCCIECIOBAHNUS, COCTABIIATD
OTYET O MpoeNaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATH MH(POPMAIUIO Pa3IMYHBIX BUJIOB U (popm
MIPEJICTAaBICHMSI, TOJIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAyYHO-NOMYJSpHAs JINTEpATypa XHUMUYECKOTO
CoJiep>KaHusi, CIIpaBOYHbIE Mocobus, pecypchl MHTepHETa), KpUTHUYECKH OLICHUBATh IMPOTHBOPEUYMBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSITh Pa3NUYHblE METOJbl W 3alpochl NpPU MOHCKE M OTOOpe HHPOpMAIUH H
COOTBETCTBYIOIINX [JaHHBIX, HEOOXOIMMBIX JJIsI BBIIOJHEHHS YYEOHBIX M II03HABATEIbHBIX 3a/ad
omnpeAenéHHOro  TUMa, NpUOOpeTeHHe OombiTa B  00JacTH  HMCHOJb30BaHUS  MH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOIb30BAaHUS PA3INYHBIX TTOUCKOBBIX
CHUCTEM, CaMOCTOSITEbHO BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHuss uHGOpMalUUd U
WLTIOCTPUPOBATH peIIaeMble 33a4l HECTIOKHBIMHI CXEMaMH, IUarpaMMaMu, APYyruMu (popMamu Tpapuku 1
UX KOMOWHAIUSIMU;

YMEHHE HUCNOJIb30BaTh U aHAJIM3UPOBATH B IpOLECCE YUYEOHON M HCCIIE0BATENIbCKON JIEATENbHOCTU
MH(OPMALIMIO O BIMSHUM IPOMBIIIICHHOCTH, CEIBCKOTO XO3sIiCTBa M TPaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEBI.

KoMMyHnKaTHBHBIC yHUBEpPCaJIbHbIE YUeOHbIC 1eliCTBUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Avanora u (WiM) AUCKYCCUH) IO CYIIECTBY O0OCYKIaeMON TEMBI,
(bopMyIMpOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

YMEHHSI TPEJCTaBISATh IOJYyYEHHbIE pPE3yJIbTaThl IO3HABATEIbHOM NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPEe3YyJIbTaTOB BBINOJIHEHUS XUMHYECKOIO HKCIEPHUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHUS Y4eOHOro COTpPYAHHYECTBA CO CBEpCTHUMKAMM B COBMECTHOH IO3HaBaTeIbHOH U
HCCIIEIOBATENbCKOM JEATENIbHOCTH NpPU PEUICHUM BO3HUKAIOIIMX IpoOjieM Ha OCHOBE yuyéTa OOLIMX
MHTEPECOB U COTIacOBaHUs MO3ULMIA (00CYXIeHHsI, 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALHS
COBMECTHBIX JICHCTBHM, ONpeieieHue KPUTEPUEB MO OLIEHKE KaueCTBA BBINIOJHEHHON pabOThI U IpyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEIbHO  ONpEAENATh LEeNu JeATEIbHOCTH, IUJIAHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESTENbHOCTb, BBIOMpaTh Haubolee
s dexTuBHBIE CITOCOOBI pPEemIeHNs] y4eOHBIX M TO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIHHO COCTaBIATh WM
KOPPEKTUPOBaTh MNPEIJIOKEHHBIA ANTOPUTM ACUCTBUM IPHU BBHINOJHEHMH 3aJaHUl C Yy4ETOM IOJIYy4YEHHUS
HOBBIX 3HaHHUM 00 M3y4aeMbIX 00BbEKTaX — BEIIECTBAX M PEaKIUIX, OLIEHUBATh COOTBETCTBHE MOTy4YEHHOTO
pe3ysipTaTa 3asBICHHOM LE€JM, YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, INPEAJIaracMbI€ B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COJEpP)KaHUS, YCTAHOBJIEHHOTO
JTaHHOM (enepanbHONl pabodel MporpaMMoM, BBIIEISAIOT: OCBOSHHBIE OOYYaroIlMMHCS HaydHble 3HAHUS,
YMEHHS ¥ CIOCOObI NeiCTBUi, cienuduueckue Juisi IPeIMETHON 00JacTH «XUMHUS», BUIBI 1€ATEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €ro WHTEpHpeTalud, NpeoOpa3oBaHUIO M NPUMEHEHUIO B pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaI[UsX.



K konmy oOyueHust B 8 kJjiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh

c(hOpPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUMN:

® PpACKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMUYECKUU SJIEMEHT,
MPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTEJIbHASl aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JIOJisi XMMHYECKOTO JJIEMEHTAa B COCIUHCHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCICHHS, XUMHYECKas peaklus,
KJIaCCU(UKALUS PEAKIUi: PeaKIMH COCAWHCHUS, PEaKIMH Pa3J0KEHUs, pEaklud 3aMelICHUS,
peakuuu oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUu, TeIIOBOM 3(PPeKT peakiuu, siApo aroma,
ANIEKTPOHHBINA CIION aroma, aTOMHas opOuTanb, paAuyc aromMa, XUMUYecKas CBS3b, MOJSPHAS U
HEMoJIIpHasi KOBAJIEHTHAs CBs3b, NOHHAs CBS3b, MOH, KATHMOH, aHHOH, PacTBOpP, MAaccoBas J10Jis
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUI;

® CIIOJIB30BAaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OpPMYNT BEIIECTB W ypaBHEHUI
XMMHYECKUX PEAKIIUI;

® ONpeleNsITh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTENEHb OKHUCICHUS
JJICMEHTOB B OHMHAPHBIX COCIUHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
COeMHEHMH 1o GopMynaM, BUI XMMHUECKON CBS3U (KOBAJICHTHAs M MOHHAs) B HEOPTaHHMYECKUX
COCIMHECHUSIX;

e packpsiBaTh cMbicn [lepuonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEePUOANYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT HUX TIOJOKEHHUS B
[Tepuoanueckoii cucteMe, 3aKOHOB COXPAaHEHHUsI MAcChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YEHHsI, 3aKOHa ABOTaJipo;

® ONUCBHIBATH W XapakTepu3oBaTh TabMU4Hyr0 ¢Gopmy Ilepuomudeckoid CHUCTEMBI XHUMHUYECKUX
AJIEMEHTOB: pa3MuaTh NOHATHUS «TJaBHas noarpynna (A-rpymnmna)» u «nobounas noarpynna (b-
rpymna)», Majble U OOJIbIIUE MEPUOJIbI, COOTHOCUTH 0003HAUYECHHUS, KOTOPbIe UMEIOTCS B TabIuIe
«Ilepuoanyeckas cucrema xumuueckux diemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMMHYECKUX O3JIEMEHTOB (COCTaB U 3apsn siapa, oliiee
YHUCJIO AJIEKTPOHOB U pacHpeieNIeHNe UX MO JIEKTPOHHBIM CIIOSIM);

e iIaccu(UUIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE PEaKIuU
(M0 YKCIy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (eKTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEHICCTB PA3IUYHBIX KJIACCOB,
MOATBEPIK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

® TIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYHO MAacChl BEILIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO JJIeMEHTa Mo (opmysne COeAMHEHHs, MacCOBYIO [IONII0 BEIIeCTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMHYECKOUN pEaKIlnu;

® [PUMEHSITh OCHOBHBIE OINEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHaJu3 U CHUHTE3, CPaBHEHHE,
0000111eHEe, CHCTEMAaTHU3aITNI0, KIacCu(UKAIMIO, BBISIBIIEHUE TPUYMHHO--CJICICTBEHHBIX CBSI3EH —
JUIsL W3Y4YEHUs] CBOMCTB BEIIECTB M XHWMHMUYECKMX PEAKIUN, €CTeCTBEHHO-HAYYHBIE€ METOJbI
TTO3HAHMS — HAOII0JICHUE, I3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIN U MBICTICHHBIH ),

e cIenoBaTh MpaBHJIaM TOJB30BaHUS XMMHUYECKOW TOCYNON M IabopaTopHBIM 000pyAOBaHUEM, a
Tak)Ke MpaBHJiaM OOpaIlleHUs C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIIMSAMH TIO BBITOJHEHHUIO
Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HBIX BEIIECTB
(BomopoJla W KHCIOpOJAA), HPUTOTOBJIEHUID PACTBOPOB C OMNPEACIEHHOW MacCOBOM a0jeit
pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh M TPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacrmo3HaBaHWIO pPACTBOPOB IIENOYEH U KHUCIOT C T[OMOIIBI0 HWHAUKATOPOB  (JIAaKMYC,
¢benondranen, METUIOPAHK U IPYTHE).

K koniy oOyueHust B 9 kJjiacce mpeMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaKaTh

c(hOpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:



PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHATHUH: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTUOH, AaHWOH, IIPOCTOE  BELIECTBO,  CJIO)KHOE  BEIECTBO,  BaJECHTHOCTb,
IEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHHS, XMMUYECKas peakius, XUMHUYEcKas CBs3b,
TETIOBOM 3(PQEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOp, DIEKTPOJIUTHI, HEIIEKTPOIHTHI,
JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUUd HOHHOro OOMeHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHe, O0OpaTUMbIE U HEOOpATUMBIE PEaKIu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIIH,
OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHUCIEHHWE U BOCCTAaHOBJIEHHE, AIIOTPONHs, aM(OTEpHOCTb,
XUMUYECKas CBSI3b (KOBAJICHTHAsI, MOHHAS, METAJUTMUECKas ), KPUCTAINTMYECKAsl pEIIETKA, KOPPO3US
METAJUIOB, CIIJIaBbl, CKOPOCTh XMMHUYECKOHN peaklnuy, NpeaeiabHo gonycTuMas koHueHTpauus [TJIK
BELIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH U IPUMEHSTh 3TH MOHATUS IIPU
OIMCaHWUHU BEIIECTB U UX IIPEBpaILEeHUI];

UCIOJb30BATh XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (OPMYN BEIIECTB M YpaBHEHHIA
XMMHYECKUX PEAKIIUI;

OIpENeNIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKMX OJJIEMEHTOB B COEAMHEHUSX
pa3IMYHOIO COCTaBa, NPHUHAUIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIAcCy COEAMHEHMH I10
dbopmynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJICHTHAsl, HOHHAs, METAJUIMYECKas) B HEOPraHMYEeCKUX
COCMHEHUSX, 3aps/l MOHA 10 XHMHYECKOW (opmyie, xapakTep cpeasl B BOJHBIX PacTBOpax
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOTO BEILECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa W JEMOHCTPUPOBATH €ro
MOHMMAaHKE: ONHCHIBATh M XapaKTepH30BaTh TaOmuuHyro ¢opmy llepuoandeckoil CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJaBHas noAarpynna (A-rpynma)» v «moOouyHas
noarpynna (b-rpynma)», manele u OonblMe MEPUOJbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS. B NEPUOJUUYECKOW TaliMile, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHMsSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sipa, o0IIee YUCIIO AIEKTPOHOB U pacIpeesIeHUEe UX 10
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEMHEHMH B Ipesiesax MajiblX EPUOI0B U IIaBHBIX MOATPYII C Y4ETOM CTPOEHUSI UX aTOMOB;
KJaccu(UUUpoBaTh XUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE peaKIUH
(10 YKCITy ¥ COCTaBY yYacTBYIOUIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY 3((eKTy, 10 N3MEHEHHUIO
CTETEeHEN OKUCIICHNUS XUMHUECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M cCrHeuu(pUYecKkue XUMHUYECKUE CBOMCTBAa MPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEP)KJIasi OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKuii;

COCTaBJIATh YPaBHEHUS DJIEKTPOJUTUYECKON JUCCOLMALMHN KUCJIIOT, IIEJI0YEd U COJEH, MOJIHBIE U
COKpaIlléHHbIE YpaBHEHMsI PeakLUid HOHHOTO OOMEHa, YpaBHEHUS PEaKIMH, MOATBEPKAAIOLINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil MOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

MIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOEHMS, BO3MOKHOCTH NMPOTEKAHUS
XUMHAYECKHX TPEBPAICHUN B PA3JIMUHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYKO MAacChl BEIECTB, MacCOBYIO IOJIIO
XUMHUYECKOr0 3JIEMEHTa 1O (opMysie COeAMHEHMs, MacCOBYIO JIOJII0 BEIlleCTBa B pacTBOpE,
MIPOBOJIUTH PAcUETHI 10 YPABHEHUIO XUMUYECKOH peaKinu;

co0roaTh MpaBUjia MOJB30BaHUS XUMHUYECKOW MOCyIoM U 1abopaTopHbIM 00OpyAOBaHUEM, a
TaKk)Xe IpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHUIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTrIeKuciIoro rasa);

NPOBOJUTH  PEaKIMM, TMOATBEP)KIAIOIINE KAUYeCTBEHHBIM COCTaB  pPa3iIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM INYTEM XJIOpHA-, OpoMHI-, HOAWA-, KapOoHaT-, ¢ocdar-, CUIMKaT-,
cyib(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIbHON NIEATENbHOCTH — aHallu3 M CHHTE3, CpPaBHEHUE,
000011IeHNe, CHUCTEMAaTU3allli0, BBISBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€H — I HU3y4YEHHs



CBOWCTB BEIIECTB W XHMHUYECKHUX PEAKIMi, E€CTECTBEHHO-HAyYHBbIE METOIbl TIO3HAHHS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).
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