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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBICHa Ha OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTENbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHbelx B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHOi paboueit
IIPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHLENIUM NPENoJaBaHus y4eOHOro mpeamera «XuUMUs» B
oOpa3oBaTeNIbHBIX opranm3amsx Poccuiickoit @enepammm.

[Iporpamma 1o xumuHM [a€T MpPEACTAaBICHHE O IensiX, oOmel cTpaTeruud oOydeHwus,
BOCIIMTAHUS ¥ Pa3BUTUS OOYYArOIIMXCSl CpPEJACTBAMU YUEOHOTO TMpEeaMeTa, YCTaHABIUBACT
00s13aTeNIbHOE TIPEMETHOE COJEp)KaHHWEe, TPEAYCMATPHBAET pAaCHpeleNieHHe ero Mo Kiaccam Hu
CTPYKTYPUPOBAHUE 110 pazjesiaM M TeMaM IpOorpamMMbl 110 XUMHH, ONPEAEISET KOJIMUYECTBEHHbIE U
KAUeCTBEHHbIE XAPAKTEPUCTUKHU COJEPKAHUS, PEKOMEHAYEMYIO I0CJIEI0BATEIIbHOCTh H3YYECHMUS
XUMHHM C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydaroIuXcsl, ONpeneisieT BO3MOKHOCTH MpeAMeTa JUlsl pealr3aliu
TpeOOBaHUI K pe3yldbTaTaM OCBOEHHMSI OCHOBHOW 00pa30BaTelIbHON MporpaMmbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yJapTaTaM 00y4eHMs] XMMHH Ha YPOBHE
nene M3ydeHHs TMpeAMeTa U OCHOBHBIX BMJIOB  y4eOHO-IIO3HABATENbHOW JEATEIbHOCTU
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHHUs.

3HaHMEe XUMHH CIYXHUT OCHOBOW Ui (DOPMHUPOBAaHHS MHUPOBO33pEHHUsI OOy4aroIlerocs, ero
MIPEJICTaBICHU O MaTepUaIbHOM €IUHCTBE MHUpA, BAXKHYIO POJIb UTPAIOT (POpMUPYEMble XMUMHEH
MIPEJICTaBJICHHUS] O B3aUMOIIPEBPAILIEHUSX SHEPrUU U 00 3BOJIOLUHU BEIIECTB B IPUPOJIE, O IYTIX
pelIeHns r100aNbHBIX MPOoOJIeM YyCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPIE€TUYECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3/IpaBOOXPAaHEHHUSI.

N3ydenne xumuu:

CIOCOOCTBYET peanu3allii BO3MOXHOCTEH AJisi caMOpa3BUTHUS U (OPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMHPOBAHHME MBIIIJICHUS W TBOPYECKHUX CIIOCOOHOCTEH OOydJarommxcs,
HABBIKOB MX CAMOCTOSITEJIbHON y4eOHOM NesATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(ECCHOHATLHON eI TeIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI LIEJOCTHOTO B3I
Ha €/IMHCTBO MIPUPOIbI u YyeJoBeKa, SBIIETCS OTBETCTBEHHBIM 3TaroM
B (hopMHpOBaHUH €CTECTBEHHO-HAYYHOI rPaMOTHOCTH O0yUaIOUINXCS;

croco6cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTHYECKOe 00pa3oBaHue 00YUarOIIUXCsl.

JlanHble HampaBiieHHs B OOyue€HUH XUMHUHM OOecrneuuBaroTcs CrenupuKond coaepKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MeJarornyecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKH XUMUU Ha OMpPe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHUS OpPHUEHTHPOBAH HAa OCBOCHHE
0Oy4aroUMMUCS. CUCTEMBl MEPBOHAUATIBHBIX TMOHATUNA XHUMHH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrpykTypa conepkaHus NpoTpaMMbl 1O XUMUH cHOpMHpOBaHa HAa OCHOBE CHCTEMHOTO
noaxoja k e€ uzyuenuto. CojeprkaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUI O XMMHUYECKOM 3JIEMEHTE
U BEIIECTBE M CHUCTEMBbl MOHATHH O XuUMHUYecKkoil peakiuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 10 MPHUHLMILY IOCIEJOBATEIBHOTO DPA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKHX
IIPEICTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
Ilepnoanueckoro 3akoHa JI. M. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHMH aTOMa U XUMUYECKOU CBSI3H;

— TPEJCTaBJICHUH 00 ANMEKTPOIUTHUECKOM JUCCOIMAIIMH BELIECTB B PACTBOpaXx.

TeopeTnueckne 3HaHUS pacCMaTpUBAIOTC HAa OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JPYromy, BBITIOJHS
(GyHKIMU OOBSCHEHHS M NMPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH IMPAKTUYECKOTO
IIPUMEHEHMSI U TIOJYUEHUS N3y4aeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHUHU CHOCOOCTBYeT (OPMUPOBAHUIO MPEJICTABICHHUS O
XMMHUYECKOM COCTaBIAIOIICH HAydyHOM KapTHUHBI MHUpA B JIOTMKE €€ CHUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOILIEHHUS K HAayyHOMY 3HAaHUIO U METOJaM IO3HaHMs B Hayke. M3ydeHue xumun



IIPOUCXOJUT C NPUBJICUEHUEM 3HAHUNM M3 paHee M3YyUEHHBIX yuyeOHBIX IpeaMeToB: «OKpyxaromuil
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHUM XUMHUH TPOUCXOTUT (POPMUPOBAHHE 3HAHUK OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOHN AEATEIbHOCTH YellOBeKa M KaK OJIHOTO M3
KOMIIOHEHTOB MHUPOBOM KYyJBTYpHI. 3a7a4a yueOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMHYECKUX 3HAHUN — BaXXHEHUIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX TMOJIOKEHUH,
JOCTYIIHBIX 0000IIEHUII MUPOBO33PEHYECKOTO XapaKTepa, 3bIKa HAYKH, B IPUOOIIEHUH K HAyYHbIM
METO0/1aM NO3HAaHMsI [IPU W3YYEHUU BEUIECTB U XMMUYECKUX PEAKIHi, B (POpMHUPOBAHUM U Pa3BUTHU
[I03HABATEIbHBIX YMEHUH W HUX NOPUMEHEHUUM B  y4eOHO-IIO3HABATEJIbHOM U y4yeOHO-
MCCIIEIOBATENILCKOM JIeSTEIbHOCTH, OCBOCHUU IPaBUJ OE30MAaCHOTO OOpalIeHHs C BEUIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipy w3ydeHMHM XUMHH Ha YpPOBHE OCHOBHOTO o0O0mero oOpa3oBaHWs Ba)KHOE 3HAUCHHE
MIPUOOPENTH TaKUE LI, KaK:

— (hopMUpOBaHUE WHTEUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJHHYECTBY, CaMOCTOATEILHOMY IPHUHSITHUIO PEIICHUN, CIIOCOOHON alanTHPOBAThCSA K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HamnpaBJIEHHOCTh OOyYeHUsT Ha CHUCTEMaTHYecKoe NpuoOlIeHHne oO0ydaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW N1E€ATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

—o0ecrieueHue  yCJIOBHUHM, CIOCOOCTBYIOIIMX MNPHOOPETEHUI0 OOydyalolUMUCS — OIbITa
pazHooOpa3HOM J1eATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[NH ), UMEIOIINX YHUBEPCAIbHOE 3HAaUeHUE JJIs1 Pa3IMUHBIX BUAOB JESTEIbHOCTH;

— hopmupoBanue oOmeld (GYHKIIMOHATBPHON M €CTeCTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM
qyclie YMEHUNH OOBSICHIATh M OLIEHUBATH SIBJICHUS OKPY)KAIOLIEro MHpA, UCTIOJIb3ysS 3HAHUS U OTIBIT,
MOJIy4YE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSITh UX MPU PEeUICHUH MPoOJieM B MOBCEAHEBHON JKU3HU
U TPYJOBOH EATEIBHOCTH;

— ¢dopMupoBaHue y oOydarolmuxcs T'YMaHHUCTUYECKUX OTHOIICHWH, MOHMMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUN [UIsI BBIPAOOTKH SKOJOTHMYECKH II€IeCOO0pa3HOro IMOBEAEHUs B OBITY H
TPYIOBOMU JEATENBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3JI0POBbS M OKPYXKAIOILIEH TPUPOTHOMN CpeIbl;

— pa3BUTHE MOTHBAIMK K 00y4YEeHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HAIpPaBJIEHHOCTH JAJIbHEHUIIETO 00yUYeHHUSI.

OOmiee 4yuCIIO YacoB, OTBEIEHHBIX [UIS U3YYEHUS XMMHUU Ha YpPOBHE OCHOBHOTO OOILEro
oOpasoBanus, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 vaca B Hefenw), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KIIACC
IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B )KM3HH YEJIOBEKa. XMMHS B CUCTEME HayK. Teia u BelecTna.
dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHEe 0 MeTO1ax MO3HaHUs B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMece.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmyna. BaJeHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTEIbHASL MOJICKYJIsipHast Macca. MaccoBast
JI0JISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU.

KomnnuectBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M 4HCia
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusnyeckue W XUMUYECKHE SBIICHUs. XHUMHUYECKas peakuus U e€ MNpU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKHE ypaBHEeHHs. Kiaccupukamuss XUMHUYECKUX PpEaKIIHi
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCY/IOM, TMpaBWjiaMud palbOThl B JAa0OpaTOpuM W NpUEMaMHU
oOparieHuss ¢ J1abopaTopHBIM O0OPYIOBAaHWEM, H3y4e€HHE W ONMHCaHHE (U3UIECKUX CBOMCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOmoAcHWE (DU3MdecKux (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHJIEHCAIIMs BOJIbI) U XUMHUYECKHUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOW TMPOBOJIOKH, B3aMMOJICUCTBHE MeEJa ¢ KHCIIOTOM) SIBIIEHWH, HAOMIO/ICHUE U
OTIMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJCHCTBUE
CEPHOM KHCJIOTHI C XJIOpUIOM Oapus, pasznoxkeHue ruapokcuna menu (II) mpum HarpeBanuu,
B3aMMOJICCTBUE Xene3a ¢ pactBopoM con meau (I1), u3ydeHue crnocoOOB pas3ieneHust cMecei: ¢
MOMOIIBI0 MarHuTa, (UIbTpPOBaHHE, BBIMApUBAHHUE, AUCTUIUIALMS, XpoMaTorpadus, IpOBEICHHE
OUMCTKHA TIOBAPEHHOW COJM, HaOJIIOACHHE U ONHUCAaHWE pe3ylIbTaTOB MPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3/ITaHUE MO/IesIel MOJIEKY (I1apOCTEP>KHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — smeMeHT M HpoOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B mpupojie, Gpu3Mdeckue U XUMHUYECKHE CBOMCTBA (peakuuu TOPEHUs).
Oxcunpl. Ilpumenenune xucnopoma. CrnocoObl TOJMy4eHHs KUCIOpoJa B JabopaTopuu H
npoMeblnieHHocTH.  KpyroBopoT kuciopoga B mpupoje. O30H — amioTponHas MoIuduKanus
KHCJIOPO/1a.

TemoBoit sddekr XuUMHUUECKOH peakiuH, TEePMOXMMHUYECKHE ypaBHEHHUS, 5K30- H
SHIAOTEPMHUUYECKHE peakuuu. TOIMBO: Yrojb M MeETaH. 3arps3HEHHE BO31yXa, YCUJICHHUE
napHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bojopoaa B npupoje, GU3nYecKue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. Kucaotel u conu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

O®uznueckue cBoucTBa BoAbl. Boja kak pactBoputenb. PacTtBopsl. HackieHHsie u
HEHACBIIEHHbIE pacTBOpbl. PacTBOprMOCTh BemiecTB B Boje. MaccoBasi 10715 BEIIeCTBa B PacTBOPE.
Xumnueckue cBoiictBa Bojabl. OcHoBaHMs. Poib pacTBOpoOB B MPUPOJAE UM B KU3HU UEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHrne TpupoAHbIX BoA. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukamuss Heoprannyeckux coenuHeHuit. Oxcuapl. Kiaccuukanus OKCHAOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, amMboTepHble) U HecoleoOpasyromue. Homenkmarypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHM: MmETOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuii. dusznueckne H XUMHYECKHE CBOMCTBAa OcCHOBaHuW. [lomyueHue
OCHOBAHMM.

Kucnotel. Knaccudukarmus kucnor. Homenknarypa kucior. Puzndeckue U XHUMHYECKHE
cBoiicTBa kucioT. Psan aktusHoctu metasuioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa cosieil. [lonmydenune coseit.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COEAUHEHUH.



Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpe/ieIeHue COJIEp)KaHusl KUCIOpOoJa B BO3JyXe, MOJy4eHHE, coOMpaHue,
pacro3HaBaHWE€ M U3yYCHHE CBOWCTB KHUCIOPOJa, HAONIOJCHHE B3aUMOJICHCTBUS BEUIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHMS M TMpEKpalleHus TropeHus (1Mokapa), 03HAKOMIICHHE C
o0pa3iaMu OKCHJIOB M OTIMCAaHHE UX CBOMCTB, MOJIydCHHE, COOMpaHUE, paclio3HaBaHUE U U3yUCHHE
CBOMCTB BOjJIOpoJia (TopeHue), B3auMojieicTBHEe Bojgopojaa ¢ okcujpom Menu (II) (Bo3zmoxkHO
MCII0JIb30BAHNE BHJICOMATEPHANIOB), HAONIO/ICHHE OOpa3loB BEIICCTB KOJIUYECTBOM | MOJb,
HCCIIEIOBaHUE 0COOEHHOCTEN PaCTBOPEHMSI BEIIECTB C Pa3IMUHON pacTBOPUMOCTbIO, IPUTOTOBIIEHUE
pacTBOPOB C OMPEAEIEHHON MAcCOBOW JI0JIEM pACTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C
MeTa/ulaMu (HaTpueM M KaJibIleM) (BO3MOYKHO HCIIOJb30BAHUE BHIEOMATEPHAIIOB), HCCIICIOBAHNE
00pa3loB HEOPraHWYECKUX BEIIECTB PpA3IMYHBIX KJIAcCOB, HAONIONEHHE W3MEHEHHS OKPAaCKH
MHJMKAaTOPOB B pPacTBOpPax KHUCIOT W IIejoueH, n3ydeHue B3aumojeiictBus oxkcuna meau (II) c
pacTBOpOM CEpPHOM KHCIOTBI, KHCIOT C MeTallylaMH, peakluil HeHTpaau3alu, MOoJydyeHHe
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO METaJla JAPYTUM W3 PacTBOpa COJIH, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelme Kiacchl HeOPraHMUECKUX COSAMHEHUI.

IMepuonuveckuii 3axkon u Ilepuoguveckas cucrema xumuyeckux 3viemenroB /[l W.
MenpeneeBa. Crpoenne atomMoB. XHMH4YecKasi CBsI3b. OKHMCIUTEIbHO-BOCCTAHOBHUTE/bHbBIEC
peakuuu

[TepBbie MOMBITKH KIAcCH(DUKAIMKA XUMHYECKUX deMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJeMEHTOB (IIEIOYHBIC W IIEJIOYHO3EMENTbHBIC METaJUIbl, TaJOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepnoauueckas cucrema xumMmuueckux ieMeHToB /. M. Menneneena.
KopoTkonepuoanas u nmuaHonepuoaHast popmer [leproamdaeckoit CHCTEMBI XUMHUECKUX 2JIEMEHTOB
J. U. Menneneesa. Ilepuonel n rpynnsl. @U3NYECKH CMBICT TMOPSIKOBOTO HOMEpPA, HOMEPOB
[IEPUOJAA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX siaep. M3oromnbl. DnekTpoHbl. CTpOeHHE AIEKTPOHHBIX
000710ueKk aTOMOB MepBbIX 20 XUMUUYECKUX A1eMeHTOB [lepronnueckoit cucremsr JI. M. Menaeneena.
XapakTepucTUKa XHMHUYECKOrO dJEMEHTa Mo ero mnoJioxeHuto B Ilepuommueckoit cucreme /.
. Menneneena.

3aKOHOMEPHOCTH W3MEHEHMS paJnyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue llepronnueckoro 3akoHa u [lepuoanueckoil CUCTEMBI XUMUYECKHUX HJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. [. . MennaeneeB — yd€HbIN U rpakJaHUH.

Xumunyeckas cBs3b. KoBaneHTHas (MoJIsipHasi U HETIOJSIPHAs) CBSA3b. DJIEKTPOOTPUIIATEILHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouecchl okucnenus u
BOCCTAaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

n3ydeHue o0pa3loB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUAA IIUHKA C
pacTBOpaMu KUCJIOT U LIEN0YEH, IPOBEACHUE ONBITOB, MWILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuu pa3iokKeHUs], COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexXnpeagMEeTHBIX CBSI3€U MPU U3YYEHUU XUMUHU B 8 KIIaCCe OCYLIECTBIISIETCS Uepes
UCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYyYHBIX TOHATUN, TaK W TIOHATUH, SIBISIFOIIAXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO IIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIe MOHATHS: HAYYHBIM (DakT, TUMOTE3a, TEOpHUs, 3aKOH, aHalu3,
CUHTE3, KJIacCU(HKAIHS, TEePUOINIHOCTh, HAOMIOCHNE, SKCIIEPUMEHT, MOJACTUPOBAaHNE, U3MEPEHHE,
MO/I€Nb, SIBJICHUE.

®usnka: Marepusi, aroM, DSJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWJ, HU30TOIBI,
Pao0aKTUBHOCTh, MOJIEKYJIa, dJIEKTPUUECKUH 3apsi, BEIIECTBO, T€N0, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, Ia3, (PU3NYECKUE BEIIMUNHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TNIaHEeThI, 3BE3/1b1, COMHILE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAbl, TOPHBIE MOPObI, MOJIE3HBIE UCKOTAEMBbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.



9 KJIACC

BeiecTBo M XMMHUYeCKas peaKkIus

ITepnoanueckunt 3akoH. Ilepuonuueckas cucrema xumuyeckux 3neMeHToB 1. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHUX AJIEMEHTOB IEPBBIX TPEX
MEPUOJOB, KalMs, KaJbLMs W HUX COCAUHEHUNW B COOTBETCTBHUU C IOJOKEHHUEM DJIIEMEHTOB B
[Tepuoanueckoi cucTtemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHIbl XUMUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBMCHUMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKOU PEIIETKU U BUJIA XUMHUYECKOM CBSI3H.

Krnaccudukarus 1 HOMEHKIATypa HEOPraHUIECKUX BEIIECTB. XMMHUECKAE CBONCTBA BEIICCTB,
OTHOCSIIIUXCSL K Pa3IUYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUHM, TEeHETUYeCKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Krnaccudukanuss XUMUYECKUX PEAKIUN M0 Pa3jIMYHBIM IpH3HAKaM ([0 YUCIIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D eKTy, M0 M3MEHEHHUIO CTENEHEH OKUCIEHUS
XUMUYECKUX DJIEMEHTOB, TI0 0OpAaTUMOCTH, MO0 YYaCTHIO KaTaM3aTopa). DK30- U SHIOTCPMUUECKHE
peaKkify, TePMOXUMHUYECKUE YPAaBHEHHUS.

[lonsiTne o ckopoctn XuMuyeckoil peakinuu. IloHaTue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusix. [[oHATHEe 0 TOMOTEHHBIX M T€TePOTEHHBIX peakiusx. [loHsTue o karamuse.
[Tonarue o xumudeckom paBHOBecHuU. DAKTOPHI, BIUSAIONIMNE HA CKOPOCTh XUMUYECKOW pEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIMH, JJIGKTPOHHBIM  OallaHC  OKHCIHMTEIBHO-
BOCCTAaHOBUTENBbHON peaknuu. (CocTaBieHHWE YpaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIHii C UCTI0Jb30BaHUEM METO/1a AIIEKTPOHHOTO OaraHca.

Teopust AJIEKTPOTUTHUECKON UCCOIMAIUU. ODJIEKTPOIUTHI M HEIICKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MEXaHW3M JHMCCOIMAIIN BEIIECTB C Pa3IUYHBIMH BUIAAMH XUMHUYECKOU cBsi3u. CTemneHb
nuccounanuu. CubHbIE U c1a0ble 3JeKTPOIUTHI.

Peaknun monHOTO OOMEHA. YCIOBHUS TPOTEKAHUS PEAKIUid HOHHOTO OOMEHa, IOJHBIC U
COKpaIllEHHbIE HOHHBIE YpaBHEHHMSI peakuuii. CBOMCTBa KHUCJIOT, OCHOBaHWW M COJIEH B CBETE
MPEACTABICHUH 00 AIEKTPOIUTHICCKON aucconnanun. KauecTBeHHbIC peakiui Ha HOHBI. [loHsITHE O
TUIPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJIJIOB
U HeMmeTalyioB (rpadura W anMmasa), CJIOXKHBIX BEIIECTB (XJIOpuaa HATpHs), HCCICIOBAaHUE
3aBUCHUMOCTH CKOPOCTH XMMUYECKOUN peakiuu OT BO3IECHCTBUS Pa3IMuHbIX (DaKTOPOB, UCCIIEI0OBAaHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Ipollecca IUCCOLMALMM KHUCIOT, IIEJIOYe M coyeu
(BO3MOKHO MCHOJIB30BaHUE BUAECO MAaTEPHUAJIOB), IPOBEICHUE OMBITOB, UJUTFOCTPUPYIOIINX IPU3HAKU
MPOTEKAaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKka, BbIIEICHHE ra3a, 00pa3oBaHue BObI),
OTBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKiuu paslioKEHUs, COCAUHEHMS), pACMO3HABAHME HEOPraHUYECKUX BEUIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKIMI HAa NOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTassibl M UX COeAUHEHUS

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucinenua. CtpoeHue M (pu3MyUecKUe CBOICTBA MPOCTHIX BEIIECTB — TalOTeHOB. XHUMUYECKUE
CBOMCTBAa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeTaJIaMH, HEMeTaJIaMH, IIe0YaMu).
XnopoBogopoa. ConstHasi KUCIOTa, XMMHUYECKHE CBOMCTBA, MOJy4YeHUE, NnpuMmeHeHue. [leficTBue
XJiopa M XJIOPOBOJOPOJA Ha OpPraHM3M uesjoBeKa. BakHellnue XJOpuUIbl U UX HAXOXKJIEHUE B
MIPUPOJIE.

OO6mass  xapaktepuctuka dneMeHTOB VIA-Tpymmbl.  OcoOE€HHOCTH  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3UYECKHEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOPO/ia M Cepbl. AJIIOTPOIHBIE MOTU(BUKALIUN KUCIOPOJa U cepbl. XMMHUECKHUE CBOMCTBA CEPHI.
CepoBojiopo, cTpoeHue, pusndeckne U XuMudeckue cBoicTBa. OKCHABI Cephbl KaK MPeICTaBUTEIH
KUCTOTHBIX OKCHAOB. CepHas kucnota, (GU3MYECKHEe W XUMUYECKHe CBolcTBa (0o0mme Kak
MIpPEJICTAaBUTENs Kacca KUCIOT U cruenuduueckue). XUMUYECKHE pPEaKIHU, JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Ccroco0a ToNydeHus: cepHoil kuciotThl. I[Ipumenenue cepHoil kucnotel. Comm
CEpHOM KUCJIOTHI, KAUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U e€ COeTUHEHUA B
npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COETMHEHUSIMU CEPhI (KUCIOTHBIE 0K,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUSI.



OOmast  xapakTepucTuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHA. A30T, paclpoCTpaHEHHE B NPUpPOIe, PU3NMUECKHE U XUMHUECKUE
coiictBa. KpyroBopor azora B mpupoge. AMMHAK, ero (U3MYeCKHue U XHUMHYECKHE CBOMHCTBA,
noJyiydeHue u npumeHenne. Conu aMMOHHMSA, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.
KagecTBeHHast peakuus Ha HOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ TOJydeHHue, (u3ndeckue H
XMUMUYECKHe CBOMcTBa (00mIMEe Kak TPEACTaBUTENS Kiacca KHCIOT U CrIenu(pUYecKue).
Hcnonb30BaHNE HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHUHEpAIbHBIX y10OpeHHil. XUMHUUYECKOe
3arpsi3HEHUE OKPYXKAloIIe cpesibl COEMHEHUSIMU a30Ta (KUCIOTHBIE JI0K]IH, 3arpsi3HEHUE BO3/1yXa,
nouBbl U BoZ0EMOB). Docdop, amtorponHsle Moaudukanuu docdopa, Guzndeckne U XUMHUIECKHUE
croiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora, (HU3MUECKUE U XUMHUYECCKHE CBOWCTBA,
nosrydenue. McnonbzoBanue pocdaroB B KadecTBE MUHEPAIBHBIX YIOOPEHHIA.

OOmast  xapakrepuctuka >1neMeHTOB [VA-rpynmel.  OcOOEHHOCTH  CTPOEHHSI  aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. YTIEpoJ, alJIOTPOINHbIE MOAM(UKAINK, PAaCIpPOCTPAHEHUE B
npupojie, pU3NUecKrue U XUMHYECKHe cBoMcTBa. AncopOuus. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriaepoaa, Ux (pU3MYECKHMEe M XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha KUBBIE OPraHU3MBI,
MOJIyYeHHE M TpPUMEHEHHe. DKOJIOTHYECKHe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaom yriepona (1V),
TUI0TE3a INI00aJbHOTO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIN 3(pdekT. YronpHas Kuciaota U e€ coj,
X (QU3NYEeCKHUe M XMMHUYECKHE CBOMCTBA, MOJydeHHe M mpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, POMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIUHEHUX yriepojaa (MeTaH,
9TaH, OTWIEH, aleTWIEeH, OJTaHOJ, TJHUIEepPUH, YKCyCcHas KucioTa). I[IpupoaHble HCTOUHHUKH
YTI€BOAOPOJOB (Yrojb, IPUPOIHBINA ra3, HEPTH), MPOIYKTHI UX NepepadboTku (OEH3UH), UX pOJIb B
ObITYy W NPOMBIIUIEHHOCTH. [loHATHE O OHOJOrMYEecCKM BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIIeBOJAaX — W HUX POJUM B IKU3HU UeJoBeka. MarepuaabHOE €IUHCTBO OpPraHMYEeCKUX U
HEOPraHMYECKUX COEIUHEHHI.

Kpemunii, ero pusmveckne m XuMUYECKUE CBOMCTBA, TOJlyueHHE U nipuMeHeHne. CoeTMHEeHUS
kpeMHHs B mpupojae. OOmue npezacrtaBiaeHuss 00 okcune kpemuus (IV) m kpemHHEBOW KHCIOTE.
CunukaTel, UX HCHOJb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH. BakHeimine CTpouTelbHbIE
Marepuaibl: KepaMHKa, CTEKJI0, IIeMEHT, OeToH, kene300eToH. I[Ipobiembl  Oe30macHOTO
MCIO0JIb30BAHUS CTPOUTENIBHBIX MaTepUasoB B MOBCEIHEBHOM KU3HH.

Xumuueckuii Ikcnepumenm:

U3y4YeHHe OO0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTBHI, IMPOBEICHHE
KAueCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAOIIOJEHUE TMPU3HAKOB HX MPOTEKAHMS, OIIBITHI,
oTpaxaromue (U3MYecKue U XHMUYECKHE CBOMCTBA TaJIOTEHOB M HMX COEIMHEHUIl (BO3MOXKHO
WCIIOJIb30BAHME BUJIEOMATEpUANIOB), O3HAKOMIICHHE C oOOpa3lamMu XJIOpUAOB (TaJlor€HUIOB),
O3HaKoOMJIeHHEe ¢ oOpa3uamu cepbl W €€ COeIUHEHUSMH (BO3MOXKHO  HCIOJIb30BaHHE
BHUJICOMATEPUANIOB),  HaONIIOJeHUEe  mpolecca  OoOyriaMBaHUS — caxapa  HOJA  JCHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3yUYE€HHE XHMHUYECKHX CBOMCTB pa30aBICHHOW CEpHOI
KHUCTIOTBI, TMPOBEJCHHE KAaYyeCTBEHHOW peakluuu Ha cyinb(ar-uoH u HaOIIOAeHHE NpuU3HaKa e€
MPOTEKAHUS, O3HAKOMJICHHE C (U3MUECKUMU CBOMCTBAMHU a3oTa, docdopa U UX COCTUHEHHIA
(BO3MOKHO HCIIOJIB30BAHHE BUJCOMATEPUANIOB), 00paszliaMu a30THBIX M (OCPOPHBIX YHAO0OpEeHUH,
MoJIyueHue, codrpanue, pacrio3HaBaHHe U U3y4EHUE CBOWCTB aMMHUAKa, MPOBEACHUE KauyeCTBEHHBIX
peakuuii Ha HOH aMMOHUS U pochaT-uOH U U3yYeHHE NMPU3HAKOB WX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C Me/bI0 (BO3MOXHO HCIHOJb30BaHHE BHUJEOMATEpHAIIOB),
U3yueHHe MOJeNe KpHUCTAIMUECKUX peléTok anmasa, rpadura, QyiuiepeHa, 03HAKOMIIEHHE C
IPOIECCOM  aCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM
IPOTHBOra3a, MNOJy4YeHHe, COOMpaHWe, paclo3HaBaHUE M M3yuyeHHE CBOICTB YIJIEKHUCIOrO Tasa,
IIPOBEICHUE KAueCTBEHHBIX pEakluil Ha KapOOHAaT M CWJIMKAT-UOHBl M HM3Y4YE€HHE NPU3HAKOB HX
IIPOTEKAHUS, O3HAKOMJIEHHME C MNPOAYKIMEH CHJIMKATHOM  IPOMBILUIEHHOCTH, PpELICHHE
AKCIEPUMEHTAJIBHBIX 331a4 110 TeMe «BaykHele HeMeTalulbl U UX COEIUHEHUS.

MeTtaniibl 1 UX COeIMHEHHS

OO11ast xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TOJIOKEHUS B
[lIepuonnueckont cucreme xumuueckux odneMeHtoB JI. WM. MenzaeneeBa M CTpPOCHHMS aTOMOB.
Crpoenne wMmetamioB. Merauinueckass CBsI3b M METaJUIMUECKas KpUCTAUIMYECKass pemIETKa.
DNEKTPOXUMHUYECKUN Psii HApsKEHU MeTauioB. Pu3nueckue U XMMHUYECKHUE CBOMCTBA METAJIIOB.



OOmme cnocoObl monydyeHus: MetawioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIE CHOCOOBI
3alIUTHI UX OT KOppo3uu. CruiaBel (CTalb, YyryH, AIOPATIOMUHIMI, OpOH3a) U UX IPUMEHEHHE B OBITY
Y MIPOMBIIIIJIEHHOCTH.

[[lesrounble MeTaJuIbl: MoJokeHHe B l[leproauyeckoil cucTeMe XMMHYECKHUX 3JIeMEHTOB [l.
W. MennieneeBa, CTpOE€HHME HUX aTOMOB, HaxXOXKJIeHUE B mpupojae. PuU3NUECKUE U XUMHUYECKHE
cBolcTBa (Ha mpumepe Hatpus U Kanus). OKCUAbl U TUAPOKCUJIBI HaTpus u kKanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[[lesrouHO3EMENBHBIE METAUIBl MarHuid M KaJbIMU: MOJIoKeHue B llepmoauueckoi cucreme
xuMuueckux anemeHtoB JI. WM. MeHneneeBa, CTpO€HHME HUX aTOMOB, HAXOXKIACHUE B MPUPOJIE.
dusnyeckre 1 XMMUYECKHE CBOMCTBA MarHus U KaJbIus. BaxkHelme coefnHeHus Kalblus (OKCUI,
TUAPOKCHU, coi). KECTKOCTH BOJbI U CLIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMI: nonoxxeHue B Ilepuonmueckoll  cuCTEME  XMMHMYECKMX 3JIeMeHTOB [l
W. MennieneeBa, CTpoeHHE aroma, HaxoxXkjaeHue B npupoje. Pusznyeckue U XUMHUUYECKUE CBOMCTBa
ATIOMUHUS. AMQOTEpPHBIE CBONCTBA OKCH/IA ¥ THJIPOKCUIA AITFOMUHUSL.

Keneszo: monoxkenue B [leproanueckoit cucreme xumuyeckux sneMeHToB [[. . Menneneena,
CTpOEHHE aToMa, HaXoKJieHue B npupojie. dusnueckrue n XUMHUECKHUEe CBOMCTBA xkene3a. OKCHIbI,
ruapokcuabl v conu xenesa (I1) u xenesa (II1), ux cocras, cBoiiCcTBa U MOJIy4EHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMu METauIOB U CIUIaBOB, UX (PU3UUYECKUMH CBOMCTBAMH, U3y4eHHE
pe3ynbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIIOJB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaJIbIIUsl U HATPHUS C BOJAOH (BO3MOXKHO HCIIOIb30BaHUE BHI€OMATEpUANIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKON BOJBI, IMpoliecca TOPEHUs jKele3a B KHUCIOpoe (BO3MOKHO
WCIIOJIb30BAHUE BHUACOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX DPEAKIMA HAa HOHBIL:
MarHus, KaJbIHs, aTFOMUHUS, ITnHKa, xKeme3a (I11) u xenesa (I11), meau (I1I), HabnroneHue u onvcanue
MIPOLIECCOB OKpAIIMBAaHUs MJIAMEHU MOHAMU HATpHsl, Kallusi U KaiblMs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPUANIOB), HccieoBaHUuEe aM(pOTEPHBIX CBOWCTB THAPOKCHA ANTIOMUHHUS M THAPOKCUAA
LIMHKA, pEHIEHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHSA U OKPYKAaKIIas cpena

BemectBa u marepuasibl B MOBCEJHEBHOM >XU3HM 4YelOBeKa. be3omacHoe MCHOJb30BaHHE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas moMoIb npu XUMHUYECKHX 05KOTaX U OTPABIICHUSX.

XUMUYEeCKOe 3arpsi3HEHUE OKpPYKaoIleH cpelbl (MpeaenbHas AOMyCTUMas KOHILIEHTpaIUs
BemecTs, najiee — [1JIK). Poias XxuMun B perieHnn 3K0JIOTHISCKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemmnie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€U MPU U3YYEHUHU XMMUHU B 9 KJlacce OCYILECTBIISIETCS Yepe3
UCIIOJIb30BAHME KaK OOLIMX EeCTECTBEHHO-HAYYHBIX TOHATUN, TaK U TOHATUH, SIBIISIFOIIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OOmue ecTeCTBEHHO-HAay4YHbIe MOHATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHalu3,
CUHTE3, KIIacCHU(PHUKAIMS, TePUOAUYHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJCITUPOBAHNE, U3MEPEHHE,
MOJEeNb, SIBJICHHUE, TApPHUKOBBIHN 3(D(PEeKT, TEXHOTIOTHsI, MaTEPHAIIBI.

®u3uka: Marepusi, aroM, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HU30TOIbI,
PaaoOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUI 3apsi, TPOBOJHUKH, TIOJYIIPOBOIHUKH, AUIIEKTPUKH,
(GoTOdIEeMEHT, BEIIECTBO, TeNo, O00BbEM, arperaTHoe COCTOSHME BEIeCTBa, Ta3, pacTBOD,
pPacTBOPUMOCTb, KpUCTAJNINYECKas PEeIIETKA, CIIIaBbl, (HU3NUECKHE BEIHUMHBI, €IUHUIBI H3MEPEHU,
KOCMHMYECKOE€ MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHTes, napixaHue, Ouocdepa, 3KocHCTEMa, MHHEpAIbHbIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MMTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA TPOT'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO 0OImIEro oOpa3oBaHHS
JOCTUTAIOTCS B XOJI¢ OOy4YCHHS XMMHUU B €IUHCTBE YYeOHOW W BOCIHMTATEIBHOU JCSITEIHHOCTH B
COOTBETCTBUHU C TPAJULIUOHHBIMU POCCHHUCKUMH COIMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJaMW W HOPMAMH TOBEJCHUS M CIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIOITUXCSI.

JIMIHOCTHBIE PE3YJIBTAThI OTPAKAIOT TOTOBHOCTH O0YUYAIONIUXCS PYKOBOJICTBOBATHCSI CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMPEHUE OTbITA ACSITEIHHOCTH HAa €€ OCHOBE, B TOM
YHUCJIe B YaCTH:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyUYHOMY
HacJeWio, TIOHMMAaHUS 3HAYEHUsS XUMHYECKOM HAayKu B JKH3HHM COBPEMEHHOTO OOIIEecTBa,
CrOCOOHOCTH BJIAJIETh JIOCTOBEPHOM HMHGPOpPMAIME O TEPENOBBIX JAOCTHIKEHUSIX M OTKPBITHUAX
MHPOBOM M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MHUpa U
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEACTABICHUS O COIHAIBHBIX HOpPMax W TPaBWIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHUKAaTHBHOW KOMIETEHTHOCTM B  OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-
HCCTIEI0BATEIIbCKON, TBOPYECKONW W JPYIrUX BHUJAX JEATEITBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIEATEIILHOCTH TIPU BBHITIOJIHEHUHM Y4YeOHBIX, TO3HABATENbHBIX 3a]1a4, BBIMOJTHECHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIU B MPOIECCe 3TOI y4eOHOM AeaTeIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE MOBEACHUE U
IIOCTYNIKM CBOMX TOBAPUUIEH C MO3MIMH HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEJCTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKIMU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKH M COCTABJISIOLIME OCHOBY JUIsl MOHUMAaHHUS CYHIHOCTH
HAyYHOM KapTUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOJIHOM Cpesloil, O PO XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE Ha IIOJYyYEHUE HOBBIX 3HAHMM 10 XHUMHH,
HeoOXonuMble 111 OOBSICHEHHS HAOMIOJaeMbIX MPOLECCOB M SBJICHWM, I03HABATEIbHOMH,
MH(OPMALIMOHHONW M YUTATENbCKOW KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIILHON pabOThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JUTEPaTypoOil, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4YeHUI0 W TO3HAHUIO, JHO003HATENLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOW M HCCIENOBATENLCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B ajIbHEHILIEM;

4) popMuUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBIH 00pa3 KU3HU, OCO3HAHKE TIOCIEICTBUN M HEMPUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
QJIKOTOJI, HApKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COOJIOACHUS TMpaBUI OE30MaCHOCTH IPH
oOpallleHny ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U peaibHOU KU3HU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HWHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuil M Tpylda pazIuyHOrO poJad, YBaKEHHE K
TPyLy ¥ pe3ynbTaTaMm TPYIAOBOHM AESATENbHOCTHU, B TOM YHCIE HAa OCHOBE NMPUMEHEHHs MPEIMETHBIX
3HAHWI 110 XUMHUH, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJOKEHUS 00pa30BaHUS C
y4€TOM JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX WHTEPECOB W
MoTpeOHOCTeH, yCHemHON MpodecCHOHaTbHON AESITeTbHOCTH U PAa3BUTHS HEOOXOIUMBIX yMEHUH,
TOTOBHOCTB aJaITUPOBATHCS B MPO(ECCHOHAIBHOM cpeie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

IKOJIOTHYECKH I11eJIecO00pa3HOe OTHOIIEHUE K TMPHUPOJE KaK HMCTOYHUKY >KM3HU Ha 3eMIe,
OCHOBE €€ CYIEeCTBOBaHHWs, MOHMMAaHHE IIEHHOCTH 3J0POBOTO U 0O€30macHOro o0pasa JKW3HH,



OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIIOJICHUsI TpaBHJI O€301acCHOrO TOBEIEHHsS MpHU paboTe C BEIIECTBAMM, a TAKXKE B
CUTYaLMsIX, YTPOXKAIOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH MPHMEHATH 3HAHHUSA, MOJydaeMble NP U3YyYCHUU XUMUH, U1 PEUIeHus 3ajad,
CBSA3aHHBIX C OKPYKAlOLEH IPUPOIHON CPENOH, Ul OBBILIECHUS YPOBHS dKOJOTHYECKOU KYJIbTYpHI,
0CO3HAHMA TJI0OATBHOTO XapakTepa KOJOTHUECKUX MpoOJIeM M MyTed WX PEUIeHHs MOCPEICTBOM
METOJIOB XMMHH, SKOJOTUYECKOIO MBIIIICHUS, YMEHHS PYKOBOJCTBOBATHCSA UM B I103HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pPE3YJIbTATOB BBIIENAIOT 3HAYMMBIE I (POPMHUPOBAHUS
MHUPOBO33pEHHUSI OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHWs, NPUHIMIL, THUIOTE3a, (aKT, CHUCTEMA,
IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpble MCIONb3YIOTCd B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX MPEeAMETOB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHUpPA, U YHHUBEpcajbHble YydeOHble AeHCTBUA (IIO3HABATEIIbHBIE,
KOMMYHHMKAaTHBHBIE, PpEryJIATHBHbIE), KOTOpble o0OecreunBaloT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAaHHPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JeSITEIbHOCTH.

Ilo3naBaTenbHbIe yHHBepPcalbHbIe YueOHbIE 1eliCTBUSA

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHHUS MCHOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS PU OCBOCHUN 3HAHUM: PaCKpbIBATh
CMBICTT XUMHUYECKHUX MOHATHH (BBIIENATh UX XapaKTepHbIe MPU3HAKHU, YCTaHABIMBATh B3aUMOCBSI3b C
JPYTMMHU TOHSTHSIMM), MCIOJIB30BaTh MOHSTHS Ui OOBSCHEHHUS OTIENbHBIX ()aKTOB M SBICHUM,
BBIOMpATh OCHOBAHHUS M KpUTEPUM [UIsl KiIacCU(UKAMM XUMHYECKUX BEIIECTB U XMUMHUYECKHUX
peakuuii, ycTaHaBIUBaTh MPUUYMHHO-CIIEJICTBEHHBIE CBSI3M MEX]Yy OOBEKTaMU HM3Y4YEHHs, CTPOUTHh
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbIC, NEAyKTUBHbIC, IO AaHAJOTUH), JAeNaTh BBIBOABI U
3aKJIFOYCHUS;

yYMEHHE IpPHUMEHATh B IPOLECCE IMO3HAHUS MNOHATHS (TMpEAMETHBbIE W MeETalpeiIMETHbIE),
CUMBOJIMUECKHE (3HAKOBBIE) MOJIENH, MCIOJIb3yeMble B XHMHUH, MPeoOpa3oBbIBaTh HIMPOKO
IIPUMEHSIEMbIE B XHMHUHU MOJEJIbHbIE NPEICTABICHUS — XUMUYECKHUH 3HAK (CUMBOJ 3JIEMEHTA),
XxuMugeckas GopMmyiia U1 ypaBHEHHE XUMUYECKOHN peakiMK — NP PEIIeHUH Y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3THUX MOJENBHBIX NPEACTABICHUM BBISBIATh M XapaKTEPU30BATH CYIECTBEHHBIC
IIPU3HAKY U3yYaeMbIX 0OBEKTOB — XMMHUUYECKHX BELIECTB M XMMUYECKUX PEAaKLUi, BBIABIATE 00LIUe
3aKOHOMEPHOCTH, IPUYMHHO-CIECICTBEHHBIE CBS3M M IPOTHBOPEYMs B H3YYaeMBIX IIPOILECCaX U
SIBJICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

YMEHHE UCIOJIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMUS, a TAKKE B
Ka4yecTBE OCHOBBI Ui (OPMHMPOBAHUS TMIOTE3bl MO IMPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMbIX
CY)KJICHUH;

npuoOpeTeHue OIblTa MO0 I[UIAHUPOBAHHMIO, OPraHMU3aLUU M IPOBEICHHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJIOAATh 3a XOJOM IPOLEcca, CaMOCTOSATENILHO NPOTHO3MPOBATH €rO
pe3yinbTar, (opMmyaupoBaTh O0O0OOIIEHHS M BBIBOJABI IO pE3yJlbTaTaM MPOBEIEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOAETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIM3UPOBATH M MHTEPIPETUPOBATH MHPOPMALMIO Pa3IUYHBIX BUAOB U
¢dbopM mpeAcTaBIEHUs, IMOJYyYaeMyK M3 Pa3HbIX MCTOYHMKOB (HAy4HO-TIOMYJISIpHAs JUTepaTypa
XMMUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OIIEHUBATh
MIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE TPUMEHSTHh pa3IMyHble METOAbI M 3alpoChl IPU MOMCKE U OTOOpe MHPOpPMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX /sl BBIMOJHEHUS y4eOHBIX M TO3HABATENbHBIX 3aay
OTNpeNIeNIEHHOTO THUMa, NpUOOpeTeHHe OmbITa B OONAaCTH MCIOJB30BaHUS HH(POPMALUOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH, OBIAJACHHUE KYJIbTYpPOH AKTUBHOIO HCIOJb30BAHMS Pa3INYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BBHIOMPATh ONTUMAIbHYIO (hOpMY MpeICTaBICHHs HH(DOPMAITUH
U WUTIOCTPUPOBATh pellacMble 33aJjaud HECIIOKHBIMU CXeMaMU, JHarpaMMaMHu, JIpyrumu (opmamu
rpaduKu 1 UX KOMOMHALUSMY,

YMEHHE MHCIIOJIb30BaTh W AaHAJM3UpOBaTh B Ipolecce Y4eOHOH U HCCIIEIO0BATENIbCKOM
JEeATeIbHOCTH UH(POPMALIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIbCKOTO X03sCTBa M TpaHCIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CpEebl.



KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

YMEHHSI 33/1aBaTh BOMIPOCHI (B X0J€ AMANIOTa U (WJIH) JUCKYCCUU) MO CYIIECTBY O00CYXKIaeMOi
TEMBI, (POPMYIUPOBATH CBOU NPEUIOKECHUSI OTHOCUTEIIHHO BBITIOTHCHUS TIPEIOKEHHON 3a1a4K;

YMEHUS TPEJICTABIIATH MOJYYCHHBIC PE3YJIbTAThl MO3HABATEIBLHON JIEATEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTAX; JIeJaTh MPE3EHTAIMIO PE3YJIbTATOB BBIMOJHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(JtabopaToOpHOTO OTBITA, JTAOOPATOPHOU PabOTHl MO HMCCIEIOBAHUIO CBOWCTB BEMIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOM MU
MCCIIEIOBATENILCKOM ESITeIbHOCTH NIPY PEIICHUH BO3HUKAIOUIMX Mpo0IeM Ha OCHOBE yuéTa 0O0mux
MHTEPECOB W COIJIACOBAHUS MO3UIMKA (0OCYXKIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOPJAMHAIIMS COBMECTHBIX JIEUCTBUH, ONPEACIICHUE KPUTEPUEB TI0 OIEHKE KA4eCTBA BBITIOJIHEHHOM
paboTHI 1 apyTHe).

PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIbHO OIPEAEsATh LETH JEeITeIbHOCTH, IUIAHWPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTh, BHIOMpATh Hanboee
3¢ dexTuBHBIE CIIOCOOBI PelIeHHs] YIeOHBIX M TIO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIHHO COCTABIISAThH
WA KOPPEKTUPOBATH MPEJIOKEHHBI aIrOPUTM JEHCTBUN TPHU BBITOJTHEHUHM 33JaHUN C Y4ETOM
MOJYyYeHUs HOBBIX 3HAHUM 00 U3y4aeMbIX OOBEKTaX — BEHIECTBAX W pEaKlUsX, OIEHUBAThH
COOTBETCTBHUE TMOJYYEHHOTO pe3y/bTaTa 3asBJIEHHON 1€, YMEHUE UCIOIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTHI, MpeylaraeMble B YCJIOBUHU 3a/IaHUM.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMETHBIX pe3yAbTATOB MO OCBOCHHIO O0S3aTENBHOTO  COJCpIKAHUS,
YCTQHOBJIEHHOTO  JIaHHOW  (QenmepanbHONl  pabouell  mporpaMMoOM,  BBIICNSIOT:  OCBOCHHBIC
00y4aromMMUCs HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI JICHCTBHM, CrICIU(pUIECKUE U PEIMETHON
obOmact «XWMHS», BUABI NEATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHWS, €r0 HHTEPIPETAIUH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIUSX.

K xonmy oOy4yeHuss B 8 KJjacce mpeiMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
pPacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX ITOHSATHIA: aTOM, MOJICKYJld, XUMHUYECKUI JJIEMEHT,
MPOCTOE BEIECTBO, CIJIOXKHOE BEIIECTBO, CMeCh (OTHOPOIHAsS W HEOIHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHASI aTOMHAsi U MOJICKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIOJII XMMHYECKOTO 3JEMEHTa B COCJAMHCHUH, MOJISIPHBIH OOBEM, OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHCICHHS, XHMHYECKas PpEaKIus,
KiIaccu(UKaus Peakluid: peakH COCIMHCHUS, PEaKIUH pPAa3JIOKEHHs, PEaKIMH 3aMEIICHHS,
peaknuu OOMEHa, IK30- M HIOTEPMUYECKUE PEaKIUH, TEIUIOBOM A(PQEKT peaxiuu, sIpo aTtoMma,
ANIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTANb, PagHyC aToMma, XUMHUYECKas CBs3b, MOJSpHAS H
HETOJIsIpHAsT KOBAJICHTHAsI CBs3b, MOHHAsl CBS3b, MOH, KAaTHOH, aHHOH, PacTBOP, MaccoBas OIS
BellecTBa (MPOIEHTHAsT KOHIICHTPAIIHS ) B PaCTBOPE;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATHH M MPUMEHSATh ITH TOHSTUS TPH
OIHMCAaHWH BEIICCTB M UX MTPEBPAIICHUIA,
UCIIOJb30BaTh XMMHUYECKYI) CHUMBOJHUKY JUIS COCTaBJICHHs (OpPMYyJT BEIIECTB U ypaBHCHHU
XUMUYECKUX PEaKIIHIA;
OTIpEJIeNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb OKHCICHUS
JIIEMEHTOB B OWHApHBIX COCJAMHEHUAX, MPHUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coenuHeHU Mo (opMmynaM, BUJ XUMUYECKOW CBSI3U (KOBAJIGHTHAST U MOHHAs) B HEOPTAaHUYECKUX
COEIMHEHUSX;
packpsiBath cMbicn [lepuoguueckoro 3akona J[. V. MeHneneeBa: NeMOHCTPUPOBAThH MOHUMAHUE
MEePUOTUIECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX AIIEMEHTOB OT UX MoJoxeHus B [leproanyeckoit
CUCTeME, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYIISIPHOTO
yueHus1, 3aKoHa ABOTaIpoO;
OTHCHIBATh W XapaKTepu30BaTh TaOmuuHyto ¢opmy Illepuoanueckoil CHUCTEMBI XUMUYECKHX
AJIEMEHTOB: pa3NUyYaTh MOHATHUS «rJaBHas moArpynmna (A-rpymma)» u «mobounas moarpynmna (b-
TpYIIa)», Malble U OOJbIINE MEPHOIbl, COOTHOCUTh 00O3HAUYEHUs, KOTOPbIE UMEIOTCS B TaOJHUIIe
«[lepuomuueckast cuctema xumuueckux odnemeHtoB J[. WM. MenneneeBa» ¢  YHCIOBBIMH



XapaKTePUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB U 3apsj spa, oOIiee Yucio
AJIEKTPOHOB U PACHPECICHUE UX IO AJIEKTPOHHBIM CJI0SIM);
KJIaccu(UIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKUE BEIIECTBA, XUMHUECKUE peakiuu (I1o
YHCITy ¥ COCTAaBY YUaCTBYIOLIUX B PEAKIIUHU BEIECTB, MO TEIIIOBOMY 3(PdeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pPA3JIMYHBIX KIJIACCOB,
MOJTBEPXK/Iasi OMUCAHWE TPUMEPAMH MOJICKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKuuii;
MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTHU
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSAX;
BBIUMCIIATH OTHOCHUTEIIFHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XAMUYECKOTO DJIIEMEHTa 10 (GOpMysie COCIMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PAaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOH PEaKIINU;
MPUMEHSATH OCHOBHBIC OIEpPAIlMN MBICIUTEIBHON NESTEeIbHOCTH — aHaJlW3 W CHHTE3, CPaBHEHHE,
0000111eHIE, CUCTEMATH3alIMIO, KITAaCCU(UKAIINIO, BBISBIICHUE TPUINHHO-CIICJICTBEHHBIX CBSI3EH — JyIs
W3yUYEHHsI CBOMCTB BEUIECTB M XUMHUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIE METO/bI IMO3HAHHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIICPUMEHT (PEaTbHBIA U MBICIICHHBIH);
CIIeZIOBaTh TNpPaBUJIAM TIOJIb30BaHUSI XUMHUYECKOH TOCYIOW M J1abopaTopHBIM 00OpYyIOBaHHEM, a
TaKKe TpaBWIaM OOpalIeHHsI C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMHU IO BBITTOJHEHHIO
1a00paTOPHBIX XUMHYECKHX OMNBITOB TI0 TOJYYEHHIO W COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BoopoAa M KHUCIOpPOJAa), NPUTOTOBIEHHUIO PACTBOPOB C OMNpPENENEHHOW MaccoBOW JoJei
pacTBOPEHHOTO  BEIMIECTBA, IUIAHUPOBATH M TPOBOJWTH XUMHUYECKHE OKCIIEPHUMEHTHI 10
pacrno3HaBaHUIO PACTBOPOB LIEJIOUEH M KUCIOT C IOMOIIbI0 HHIUKATOPOB (IakMyc, (peHondTanenH,
METHJIOPAHXK U JPYTHE).

K konimy oOyueHuss B9 kJjiacce npeiMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, IPOCTOE BEILECTBO, CIIOKHOE BEILIECTBO, BAJCHTHOCTb, AJIEKTPOOTPULIATEILHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKasl PEAKLMs, XMMHUYECKasl CBSA3b, TEIUIOBOM 3(pekT peakiuu, Moib,
MOJIAPHBII 00BEM, pPacTBOpP, INMEKTPOJMTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMALN,
peakIy MOHHOTO OOMEHa, KaTajau3aTop, XMMHUUYECKOE paBHOBeCHE, OOpaTUMbIE M HEOOpaTHMbIC
pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIMU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEpHOCTb, XHMHUYECKas CBs3b (KOBaJIEHTHas, HWOHHas,
MeTaJuInYecKas), KpUCTaUInyecKasl peiéTka, Koppo3us METaJlJIoB, CIUIaBbl, CKOPOCTb XUMHUUYECKOM
peakuuu, npeaenabHo pomycruMas konuenTpanus [1/1K BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX IOHATHH M NMPUMEHATh 3TH MOHATUS IIPU
ONMCAaHUHU BEIIECTB U UX IIPEBPAILECHUI];
UCIOJb30BATh XMMUYECKYI0 CHUMBOJHUKY JUId COCTaBJIEHHs (OpPMyJa BEIIECTB U ypaBHEHUH
XUMUYECKUX peaKIHii;
OIpeNeNATh BAJIGHTHOCTb U CTENIEHb OKUCIIEHUS XUMHUECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO
cocTaBa, MPUHAICKHOCTh BEIIECTB K ONpPENeNEHHOMY KJIacCy COEIMHEHMH 1o ¢dopMmysaMm, BUJ
XUMUYECKOH CBsA3M (KOBAJIEHTHAsI, MIOHHAs, METAJUINYECKasi) B HEOPIraHWYECKUX COEAMHEHUAX, 3aps]]
HOHA 10 XUMHYECKOM Qopmyne, XapakTep cpeasl B BOJHBIX pPacTBOpPax HEOPraHUYECKUX
COEJIMHEHUH, TUI KPUCTAJUINYECKON peIEéTKU KOHKPETHOTO BELIECTBA;
packpeiBaTh cMbicn [lepuoanueckoro 3akona JI. WM. MenpaeneeBa M J1€MOHCTPUPOBATH €0
NIOHMMaHHUe: OIUCBHIBaTh U XapakTepuszoBaTh TaOnmuuHyto Qopmy Ilepuonuueckoil cucremsl
XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJ1aBHas noarpynna (A-rpynma)» U «mnoOouHas
noarpynna (b-rpynma)», maneie u GoJbIIe NEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS
B IEpHOAMYECKOM TalNMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB M 3aps]l A1pa, 00lIee YUCiIo MEKTPOHOB U pacHpeieeHue UX MO 3JIEKTPOHHBIM
CII0SIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB AJIEMEHTOB M UX COCIMHEHUN B
npejenax MaJblX MEPHOJIOB U TIaBHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIMPOBATh XMMHUYECKHE JIE€MEHThI, HEOPraHMUECKHE BEIIEeCTBa, XMMHUYECKHE peakiuu (1o
YHUCIy M COCTAaBYy YYacTBYIOUIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY 3((eKTy, MO H3MEHEHUIO
CTETEeHEeH OKUCIIEHUS] XUMHUECKUX HJIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOIME M CHEHU(PUUSCKHE XHUMHYECKHE CBOWCTBA MPOCTHIX H
CIIOXHBIX BEIIECTB, MOATBEPXKAas ONUCAHUE NPUMEPAMHM MOJEKYJISPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKLIMIA;

COCTaBJISATh YPABHEHUS D3JIEKTPOIUTHUECKON AMCCOLMALMM KHUCIOT, IIEJI0YEed U COJIEH, MOJIHBIE U
COKpAII€HHBIE ypPaBHEHHUS PEAKIM HOHHOTO OOMEHa, YpaBHEHHS pPEaKUui, MOATBEPKIAIOIIUX
CYLIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMU PA3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYILHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca TUX PEeaKLIni;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXHOCTU INPOTEKAHUS
XMMMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYMCIISATE OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XHMUYECKOTO »JJIeMEHTa 1o (OpMyJie COCIUMHEHHUS, MacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKIiy;

coOroAaTh MpaBuila MOJIb30BAHUSI XUMUYECKON NOCYI0HM U J1abopaTOPHBIM 000PYIOBaHUEM, @ TAKKE
mpaBwiia oOOpallleHHuss C BEIIeCTBAMU B COOTBETCTBHUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB [0 IMOJIYYEHUI0O M COOMpaHHIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB Pa3jIMYHbIX BELIECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUJI-, OpOMUA-, HOIUI-, KapOoHaT-, ocdaT-, CUIUKAT-, CYIb(aT-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHHMSI U MOHBI M3YYE€HHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEIBHON NESTENIbHOCTH — aHalW3 M CHUHTE3, CpaBHEHUE,
000011IeHNe, CHCTEMAaTH3alUI0, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€W — JUISI HM3YYEHUS
CBOMCTB BEIIECTB U XMMHUECKUX PEaKIIUi, €CTECTBEHHO-HAayYHbIe METObl IO3HAHUS — HA0JI0/IEHHE,
U3MEpEHNe, MOIEITMPOBAHUE, SKCIICPUMEHT (PeasIbHbIA U MBICIICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC

Ne ((HanMeHOBaHMe pa3/iesioB U KosimyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/m TEM MPOrpaMMbl Bcero| Kontponbh||[TpakTuyeck o6pa3oBaTesIbHbIE PECYPChI
ble paboThl | e paboThI
‘Pas,z[eﬂ 1.[lepBoHaYa/IbHbIE XUMHY€CKHE OHATHUS ‘
1.1 |Xumusa — BaxkHasl 06J1aCTh 5 2 bubaunoreka LIOK
€CTEeCTBO3HAHUSA U https://m.edsoo.ru/7f41837c
NpaKTHUYEeCKOU
JlesITeJIbHOCTH YeJloBeKa
1.2 ||BemecTBa 1 XMMHYECKHE 15 1 Bbubsunoreka LIOK
peakiu https://m.edsoo.ru/7f41837c
‘I/ITOI‘O 110 pasjesy H 20 H ‘

‘Pas,aen 2.BaxkHenmue NnpeacTaBUTE/IM HEOPraHU4Ye€CKUX BEeIeCTB

2.1 ||Bo3ayx. Kuciopog,. 6 Bubsunoreka LIOK
[ToHsiTHE 06 OKCHAAX https://m.edsoo.ru/7f41837c
2.2 | Bogopop.llonaTue o 8 1 bubaunoreka IIOK
KHCJIOTAX U COJISIX https://m.edsoo.ru/7f41837c
2.3 ||Boga. PacTBopsl. [lonsaTHE 5 1 1 bubaunoreka IIOK
006 OCHOBAHUSX https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIaCcChI 11 1 1 buo6smoTreka LIOK
HeopraHU4YeCcKux https://m.edsoo.ru/7f41837c
coeJUHEeHU U
WToro no pasaeny H 30 H ‘

Paszpesn 3.Ilepuoandeckui 3aKoH U [lepuogndeckas cucreMa XMMHUYECKHMX 3/1eMeHTOB /.
HU. MeHgesieeBa. CTpoeHHe aTOMOB. XMMHUYeCKadAa CBA3b. OKUCIUTEJ/IbHO-
BOCCTAaHOBUTEJIbHbIE pPeaKLUH

3.1 |[[lepruogryecKkui 3aKOH U 7 bubsmoTreka LIOK
[leproanyeckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKUX 3JIeMeHTOB /.

U. MenpeneeBa. CTpoeHue
aroMa

3.2 | XuMHnueckKas CBI3b. 8 1 bubauoTteka IOK
OKUCIUTENIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE
peakuuu

HToro no pasgeny 15 Bbu6bsaunoTteka [JOK

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

PesepBHOE BpeMs 3 Bbu6bsaunoTteka [JOK

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

OBIIEE KOJIMYECTBO YACOB 68 4 5
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9 KJIACC

Ne | HaumeHoBaHue pa3zesioB U KosimyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/n TEM MPOTrpaMMbl Bcero| Kontposbh | lpaktuueck 06pa3oBaTesIbHbIE PECYPChI
ble paboThl | ue paboThl
‘Pas,ae.ll 1.BewiecTBo U XMMHYECKHE peaK U ‘
1.1 |[ToBTOpEHHE U yTIyOIEHUE 5 1 BbubanoTeka LIOK
3HaHUU OCHOBHBIX pa3/ie/IoB https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
1.2 ||OcHOBHBIE 3aKOHOMEpHOCTH || 4 Bu6auoTteka LIOK
XUMUYECKUX peaKIuil https://m.edsoo.ru/7f41a636
1.3 ||DsekTposMTHYecKad 8 1 1 Bu6auoTteka LIOK
Jucconyanusi. XuMU4ecKue https://m.edsoo.ru/7f41a636
peakiMu B pacTBOpax
‘I/ITOI‘O 10 pa3jeny H 17 H ‘
‘Pas,aen 2.HeMeTaJl/Ibl M X COEJUHEHMS ‘
2.1 ||O6masa xapaKTepUCTUKA 4 1 BubanoTeka LIOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmnsbl. ['asioreHbl
2.2 ||06uiasa xapaKkTepUCTUKA 6 Bu6auoTteka LIOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
coeJMHEeHHUS
2.3 ||061mas xapaKTepUuCcTUKa 7 1 Bbu6bauoTteka [JOK
XUMUYECKUX 371eMeHTOB VA- https://m.edsoo.ru/7f41a636
rpynmnbl. A3oT, dochop U ux
coeJMHEeHHUS
2.4 ||061mas xapaKTepUCTUKa 8 1 2 bu6bsaunoTteka [JOK
XUMUYECKUX 3J71IEMEHTOB https://m.edsoo.ru/7f41a636
I[VA-rpynnsl. Yriepoz u
KpPEeMHUH U UX COeJUHEHUS
‘HTOI"O 10 pasjeny || 25 “ ‘
‘Pasaen 3.MeTa/L/1bl M MX CO€JMHEHUS ‘
3.1 ||O6uMe cBOMCTBA METAJIJIOB 4 bubaunorteka [IOK
https://m.edsoo.ru/7f41a636
3.2 |BaxkHel1IMe MeTalJIbl U UX 16 1 2 bubaunorteka [IOK
CoeIMHEeHUS https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 10 pasjeny || 20 “ ‘
‘Paaaen 4.XuMMA U OKpyKawuiasa cpesa ‘
4.1 ||BeliecTtBa U MaTepHaJbl B 3 bu6saunoTteka [JOK
»KM3HHU YesJl0oBeKa https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 0 pasjeny H “ ‘
PesepBHOe BpeMs bu6saunoTteka [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 68 4 7
[10 [TPOTPAMME
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