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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHUEe XUMUH CIY)KHUT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX IPOOJIEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHATBLHOMN 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBISETCS TMeJaroruyeckyd aJanTUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUNH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eiu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpUOOIIeHHne OOydJaroUMXcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
ITOBCETHEBHOM KU3HU U TPYJOBOH JESITEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpe.bl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1ee YnCIIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHavajibHbIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KW3HU 4Ye€IOBEKa. XHUMHS B CUCTeME Hayk. Tema u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMO3HaHus B XUMUU. YucThie BemecTBa U cmecu. CiocoObl pa3ieieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX HIJIEMEHTOB.
[TpocThie U cllokHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIApHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSIMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMocCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢opmynaM XUMUYECKUX COSTUHEHHHA.

dusnueckue U XUMHUYECKUE SBIEHHs. XHUMHYecKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpaHEHMsI Macchl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBWiIaMu pabOThl B J1abOpaTopuu U NpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpYIOBaHHWEM, HW3YYE€HHE U ONMHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOH MPOBOJIOKH, B3aMMOIEHCTBHE Mella ¢ KUCIOTOMN) sIBJICHUH, HaOIt0IeHHne
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu menu (), uszydenwme crocoOoB
pas3jielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, JAUCTHILIALMA,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCAHHE
pe3yJbTaTOB IMPOBEJEHUS OIbITA, WLUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/aHHe
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a1eMeHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucinopoga. CrnocoObl MoJlydeHUs KUCIOpoJa B Jlaboparopuu U



npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOPO/JIa.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroiab W MeTaH. 3arps3HEHHE BO3/AyXa, YCHUJICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxxaeHue Boxopoga B IIpUPOIE,
bu3HYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

Monsipablii 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiictBa BOAbl. Boma kak pactBoputens. PactBopbl. Hackimennsie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110jsl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHus. Poiab pacTBOpOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrorre (OCHOBHBIC, KHCIIOTHEIE, aM(OTepHBIC) U HecoleoOpasyomue. HomeHkmarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBanmil. Pu3nuecKkue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinot. @usndyeckue U XUMHUECKUE
cBoiicTBa kucior. Pan akrusnoctu metauios H. H. bekerosa. [lonyyenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHNE COJepKaHUs KUCIOpOoJa B BO3AyXe, MOJIy4eHHUE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHS W MPEKpalleHUus TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3llaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOHO HCTIOJB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOO/IeHUE M3MEHEHHS OKPacKH WHAMKATOPOB B PACTBOpPax KHCIOT U IIENIOYel, M3ydyeHHUe
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peakuuii HeUTpaIn3aluH, MOJy4eHUE HEpPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHNE SKCTIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumuuyeckux djiementos JI. U.
MenpaeneeBa. CtpoeHue aToMOB. XMMUYECKas CBSA3b. OKHUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE
peaxkiun

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdlieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U LIEIOYHO3EMETbHBIE METAILIbI, TaJIOTE€Hbl, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIPOKCU/IBL.



[lepuonnueckuii 3akoH. llepmoamyeckas cucrteMa xuMuueckux isnemeHtoB JI. U.
MenneneeBa. Koporkomepuoanas W JuymMHHONEpuoaHas ¢opmbl [leproguueckoid crcTEMBb
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbst u rpynmbl. DU3HYECKHNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sjaep. W3otombl. nekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproauieckoil CUCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOrO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 HWCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TeJI0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumuueckux a3nemeHtos 1. H.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB XWUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KaIblUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYeCKHX COEIMHEHHM, TreHeTH4ecKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIYy M COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEmIoBOoMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYaCTHIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPAaBHEHUSI.

[TonsiTe o ckopocTu xumuyeckoi peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepPOreHHBIX peakuusx. [lonarue o
karanuze. lloHsatne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOIIME Ha CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3IMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp aucconuanyy. CUIbHBIE U CJIa0ble JIEKTPOJIUTHI.

Peakumu moHHOoro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIM MOHHOTO OOMEHa, TIOJHBIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIOT, OCHOBaHHI M COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuainui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3AECUCTBUS PA3JINYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (0Opa3zoBaHUE
OocaJKa, BblJeJIEHHE ra3a, oO0pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHe, peakUuu pas3iokKeHMs, COCAUHEHHUS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
peleHne IKCIePUMEHTANIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThUka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OpraHu3M uesnoBeka. BakHelme Xiaopuabl
U MX HaXO0XJEHUE B IPUPO/IE.

OOmass xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKAIIUKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4yeHUs cepHod KuciotTel. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaueCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COeIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl



COEIMHEHUSMHU Cepbl (KHCIOTHBIE NOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
NPeOTBPALICHHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (U3UYEcCKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyu4EHUE,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (0oOLIMe Kak INpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0opeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpe/ibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docdopa, puznueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopHas kuciora,
¢du3nyeckue M XUMHUYECKHE CBOMcTBa, mosydeHue. Vcnosib3zoBaHue ¢ochaToB B KadyecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mas xapakrepuctuka 3yeMeHTOoB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUs. YTIEpOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopot yrieposaa B npupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHHs KJIMMaTa, NapHUKOBBIA 3(dext. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoOJydeHue U npumeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUAX YIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKU
(6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
xKHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢Qusmueckne U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XUMUYECKHE CBOMCTBA TajlOr€HOB M MX COECJUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUasoOB), O3HAKOMJIEHHE C 0OpasllaMd XJIOPUAOB (TaJOTre€HUIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuaoB), HaOdIoJeHHEe Tpolecca OOYIJIMBaHUS  caxapa MOJA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAECOMATEPHAJIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYE€HHUE CBOMCTB aMMHaKa, IPOBEJCHHE



KaYeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), M3YYEHHE MOJENIEH KPUCTAUIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHUBOTrasa, MojyyeHue, cCoOupaHue, paclo3HaBaHue
U W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJCHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMS, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnioxkenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUW MerTauioB. Du3nmyeckne U XUMUUYECKHE
cBoicTBa MeTauioB. OOmKe crnocoObl MONIy4eHUsT MeTaJIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, AIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJNIOKEHUE B [leproanyueckoil cucTeEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkuHeilmue coeanHeHUs
KanmbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHUE B Mpupoje. Puznueckrue U XUMHUYECKHE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA AlTFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupoze. Ousznyeckne u XUMHUUECKHE CBOWCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3UYECKHMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHWE BHICOMATEPHATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOU (BO3MOYKHO UCHIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIEOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aTFOMUHUS, ITMHKA, xene3a (Il) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIH30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKamoLas cpeia



BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTrax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHusd,
aHaIKW3,  CHHTE3,  KiacCU(pUKalus,  MEePUOJUYHOCTh,  HAONIOEHUE,  HKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®dusmka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKH 3apsii, MNPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, ITOJEC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO O0IIero 00pa3oBaHUs
JOCTHUTAIOTCS B X0/1e O0YYEHHsI XUMHHU B €IMHCTBE y4eOHON M BOCIIMTATEIbHOM JESITENEHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUICKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMUA B OOINECTBE MPAaBUIAMH U HOPMAaMH IMOBEJICHUS W
CIIOCOOCTBYIOT IpOIeccaM CaMOTIO3HAHHMSI, CAMOPA3BHUTHS U COIMATN3AIIMH 00YJaOIINXCS.

JINYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE ONbITAa JCATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

IIECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMAaIUei 0 MepeIOBbIX TOCTHKCHUAX M OTKPBITHSIX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEJICTABIICHNS O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHN B
KOJUIGKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HMCCIIeI0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHIAX JESTEIBHOCTH, TOTOBHOCTH K



pa3sHOOOpa3HOM COBMECTHOH /EATEIILHOCTH IPHU BBIIIOJHEHUN y4EOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOLIECCEe ITON y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE M IOCTYNKHM CBOMX TOBAPUINEH C IO3ULUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMMUYECKOM  peakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM U COCTABIIIIOLIME OCHOBY IS
IOHUMaHMs  CYIIHOCTM HAyyHOM KApTHMHBl MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posin
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIILHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYCHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMble Ul OOBSACHEHHsA HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMHU TEKCTaMM, CIIPAaBOYHOHN JUTEPaTypOW, NOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEepec K OOyYEHMIO M MO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSTHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHUsS] aJKOTrOJs, HAPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUUYECKOMY M3YUEHUIO MPOpecCHil U TpyAa pa3IudHOro pojia, yBaXKEHHUE K
TpyAy W pe3yibTaTaM TpPYIOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUU
IPOJODKEHUsT 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHATbHOW NEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh a/IalTUPOBATHLCS B MPO(ecCHOHANBHOM cpee;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1[eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXHMYECKOMY 30POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BEleCTBaMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIyYaeMble NpU HM3YyYECHUU XUMHUM, JJs pElICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW IPUPOAHON CPEIOi, sl IOBBIIEHHS YPOBHS dKOJIOTMYECKON
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOTO MBILIUICHUS, YMEHUSI PYKOBOJICTBOBATLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIIEISAIOT 3HAYMMbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIMIM, THIOTe3a, (akT, cUCTEMa,



MPOLIECC, KCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIMOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POpMUPOBATH MPEICTaBICHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETYJIATHUBHBIE), KOTOpble oOecrnedyuBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

ITo3HaBaTe1bHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlornyeckue a1ecTBUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO0 MBIILIEHUS IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMUMHYECKHUX MOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONH30BATh HOHATHS Ui OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHU IS KiaccuuKauuu
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAaKLUM, YCTAaHABIMBATH IPUUMHHO-CIICCTBEHHBIE CBS3H
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, IEYKTUBHbIC,
10 aHAJIOTUH), AENIaTh BBIBOJbI U 3aKIIIOUECHUS;

YMEHME MPUMEHTh B MpOLEcCEe NMO3HAHMS MOHATHUS (IMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMMHUYECKOH pEakUuu — TpU pPEIICHHH Y4eOHO-
IIO3HABATENIBHBIX 33134, C Y4€TOM O3THUX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHbBIE CBSI3U U
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue AeHCTBHA:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHl B Kay€CTBE MHCTPYMEHTA MO3HAHHU, a
TakKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JIOM MPOLECCa, CAMOCTOATEIbHO POTHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOILIEHHS W BBIBOJBI O pe3yiabTaTaM IPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAast IUTepaTrypa
XUMHYECKOTO COJIEp’)KaHMs, CIpaBOYHbIEe TmocoOus, pecypchl MHTepHeTa), KpUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMuHble METObI U 3aIPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHs YU€OHBIX U MI03HABATENIbHBIX 3a/1a4
ONpeAeI€EHHOr0 THIMA, MPUOOpPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHM, OBJIA/JICHHE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHMS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpercTaBICHUS
uH(pOpMallUd ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/1adyll HECIOXKHBIMU CXEMaMH, IUarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCieoBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIbCKOI0 X0351CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY KarOLEeH IPUPOJHON CPEbl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



YMEHHUs 3aJaBaTh BOMPOCH (B XoJe auaiora W (WJM) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;
YMEHHUsI IPEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IMPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIIepUMEHTa (Ja00paTOPHOTO OMbITa, JTA0OPaTOPHOW PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);
yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEJIIbHON U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJIHCHHOW PabOThI U IpyTue).
PeryasitTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eiiCTBHS:
YMEHHME CaMOCTOATEIbHO ONPEIENSITh LEIU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTEIHHOCTh, BBIOMPATH
HaubOosnee HS(¢eKkTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM JIEHCTBUN MpU
BBITIOJTHCHUH 33JaHUM C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3ysbTaTa 3asBICHHON L€y,
YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.
MNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHMIO 00S3aTEIBHOIO COAEpKaHMUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENISAIOT: OCBOCHHBIC
oOydJalmuMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.
K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OAa30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® PAacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHITHIA: aTOM, MOJICKYJa, XUMUICCKHMA
BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHUSI, XUMHYECKast peaKius, KIacCuPpuKaIus
peaKIuii: peakiuu COeIMHEHUS, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIIeHUs, PeaKlIuu
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICGHTHAsI CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAS KOHIIEHTPAIIKs) B pacTBOPE;
® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHYECKHX TMOHSITHH W TPUMEHSTH ITH
MOHSITHS TIPH OMTUCAHHUH BEIIECTB M UX MPEBPAIICHUL;

® CMOJNIB30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBIeHUS (OPMYNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUM;

® ONpeleNsTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHEHHUAX, NPHHAIICKHOCTh BEIIECTB K



onpeAenéHHOMY Kiaccy COeAUHEHMH 1o QopmyrnaMm, BHI XUMHUYECKOM CBS3U
(koBajIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpbiBaTh cMbica [lepuoguueckoro 3akona . . MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOJANYECKOM 3aBHCHUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
ONKCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymnma)» u
«moboyHas moxarpynmna (b-rpymma)», maneie W OONBIIME TEPUOMABI, COOTHOCHUTH
0003HaueHus1, KOTopble uMeroTest B Tadnune «llepuoanueckas cucremMa XUMHYECKUX
snemeHToB J[. . MenneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeiesieHue uX 1Mo 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMUUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE I[pUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COSIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOM pPEeaKIuu;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITENIBHOCTH — aHAJIW3 U CUHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEeMAaTH3alNI0, KJIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl ~ TO3HaHWS  —  HaAOMIOJAeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHBIN U MBICTICHHBIN );

CleoBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYAOH U  J1abopaTOPHBIM
000opyIOBaHMEM, a TaKXe IMpaBHJIaM OOpaIeHUsi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
U CcOOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM 0JIE€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 UHIMKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHXK U JIPyTUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKash peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3(PdeKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpEeakIUl HOHHOro OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUU,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b



(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peleéTKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEakUuu, MpPEeAeIbHO J0IyCcTUMAs
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH U IPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BAaTh XUMHUECKYI0O CHMBOJHMKY JJISi COCTaBIeHHS (OpMYT BEIIECTB U
YpaBHEHUN XMMUUYECKUX PEaKIUid;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHMSX, 3apsii HMOHA II0 XUMHUYECKOU
dopmyie, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy [leproguueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobounas noarpymmna (b-rpynma)», manele u OGoJbLIME MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee Yrcio AMEKTPOHOB U PACHIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B Ipejenax MaybIX MEPUOJIOB U TJABHBIX HOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCIICHNSI XUMHUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U cHeuuduyeckrue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA Mo (hopMyIie COeTMHEHHs, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakluu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU 10 BBITOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYUYEHHUIO
¥ cOOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro Ta3a);



MNpOBOAUTL PCAKIUH, MOATBCPKIAAOUINC KA4eCTBEHHLIM COCTaB Pa3JINIHBIX BCHICCTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpoMHI-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Cy.]'IB(i)aT-, TUAPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSA W HWOHBI H3YUCHHBIX
MCTAJJIOB, MPUCYTCTBYIOIIKUC B BOAHBIX PACTBOPAX HCOPraHUYICCKNUX BCIICCTB,

MNPUMCHATH OCHOBHBIC OIICpalvun MBICIUTEIBHOU ACATCIIbHOCTH — aHAJIU3 U CHHTEC3,

CpaBHEHHE, O0000IEHHE, CHCTEMATHU3AINI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIE METOAbl TIO3HAHHWS — HAOMIJICHHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbINl U MBICIICHHBII).
TEMATHYECKOE IINIAHUPOBAHUE
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KosmuecTBo yacos JJIeKTPOHHbIE
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Ne (uudpossbie)
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e pecypchl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XHMHUS — BaXKHas
00J1acTh
bubmuorexa [JOK
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo.ru/
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P 7f41837¢
JIeATeIIbHOCTH
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Bemecta u bubmuorexa [JOK
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Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKUX BelIEeCTB

Bozayx. Kucnopon. bubnuotexa [JOK

2.1 [MousiTre 06 5 1 https://m.edsoo.ru/
OKCHJIaX 7f41837¢c

bu6mmoreka [IOK

2.2 E;f;f:;gitiie © 8 1 https://m.edsoo.ru/
7f41837c
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OCHOBAHHAX 7f41837c

OCHOBHBIE KJIaCChl bubmuorexa [JOK
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COCTMHCHU I 7f41837c
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peakiuun

Ilepuonnueckuii
3aKOH U
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3.1 ;I:Ii;;f;mx 7 https://m.edsoo.ru/
snemenTtoB 1. U. 1141837c
Menpene-eBa.
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e
3.2 OCCTAHOBITOEHLIC 7 1 https://m.edsoo.ru/
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7f41837¢c
bu6mmoreka [IOK
Pe3epBHoe Bpemst 2 https://m.edsoo.ru/
7f41837¢c
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 7
[MTPOT'PAMME
9 KJIACC
No | HauMeHoBaHMe KosmmuecTBo yacos DJIeKTPOHHbIE
(uu¢posbIe)
n/ pa3iejioB 1 TeEM Konrtpoabnsie  IlpakTnyeckue 6
I nporpamMmbl Beero padoThI padoThI OPPASOBATEILIE!
e pecypchbl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakul
HOBT6O perme ¥ . bubnmnoreka [JOK
1.1 Zzz;z?;e SHAHHH 5 0.5 https://m.edsoo.ru
PESACHOR /7f412636
Kypca 8 Kiiacca
OctopHle bubnmoreka [JOK
1.2 iiﬁ;{sehziiiocm 5 https://m.edsoo.ru
. (7412636
peakmuit



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

DNEeKTPOIUTHYECKAS

U CCOITUAITHS. bubnmoreka [JOK
1.3 Xumudeckue 8 https://m.edsoo.ru
peaKiuy B [7f412636
pacTBopax
Uroro mo pazneny 18
Paznen 2. HemeTanabl 4 MX cOeAMHEHUS
O6mias
XapaKTepUCTHKA bubmmoreka [IOK
2.1 XUMHAYECKHUX 4 https://m.edsoo.ru
anemeHToB VIIA- [7f412636
rpynibl. ["anoreHs
O6mias
XapaKTePUCTHKA BuGmiorexa LIOK
2.2 j:gf:}:jf\(/l A 6 https://m.edsoo.ru
N [7f41a636
rpynibl. Cepa u eé
COCIMHEHHS
O6mas
XapaKTePUCTHKA
XUMHYECKUX bu6mmoreka [IOK
2.3 aneMeHToB VA- 7 https://m.edsoo.ru
rpyIibl. A30T, /7412636
¢dochop n ux
COCTMHCHHS
O6mmas
XapaKTepUCTHKA
XUMHYECKUX bu6mmoreka [JOK
2.4 anemeHTOB |VA- 9 https://m.edsoo.ru
rpynmnsl. YTiaepoa u [7f412636
KPEMHHI U UX
COCTMHECHHMS
Hroro no paszneny 26
Pa3nen 3. MeTaabl 4 X COeIMHEHUS
. bubnuoreka [IOK
3.1 SSE;OCBBOHCTM 4 https://m.edsoo.ru
[7t412636
Baxneiimme bu6mmorexa [IOK
3.2 METaJUIBl U UX 16 https://m.edsoo.ru
COCTMHCHHS [7t412636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 20
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