OOKYMEHT NMOAMNMCAH MYHHIUIIAIBHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
SNEKTPOHHOW MOAMNCHIO

«JIuneit Ne3 Tpaxkropo3zaBojickoro paiiona Bonrorpana»

Ceptudumkat: 00AE2CCFB34533B942509FBA306B6F66D2
Bnapeneu: PomaHoBa MapvHa HukonaesHa
DenctButeneH: ¢ 05.02.2025 go 01.05.2026

\. J

Brinucka n3 0CHOBHOM 00pa30BaTeIbHOM IPOTpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMs

Pabouast mporpamma
y4ueOHOro npeamera
«XuMus» (yriryOJICHHBIN YPOBEHb)
st 8-9 KaccoB

Brimucka BepHa 28.08.2025

Hupextop M.H. Pomanoga




MOSICHUTEJBHAS 3AIIMCKA

Paboyas mporpaMma 1o yuebHoMy mpeameTy « XuMus (YriayOneHHBIH ypoBeHb)» 11d 8-9 KimaccoB pazpaboTaHa Ha OCHOBE CIIETYIONIMX JI0-

KYMEHTOBRB!
1. ®enepanbHBII rocyIapcTBEHHEIH 00pa30BATENBHBINA CTAHIAPT OCHOBHOIO 0011ero 00pa3oBaHus, yTB. IpHkazoM Munmnpocsemenus PO

o1 31.05.2021 Ne 287 (c UBMEHEHHUAMH);
2. ®enepanbHas 06pa3zoBaTeIbHas MPOrpaMMa OCHOBHOTO 001ero 0opasoBanus, yTB. nprukasom Munnpocsemenus PO ot 18.05.2023 Ne

370 (c M3BMEHEHHAMH);
3. denepansHas pabodas MporpaMMa OCHOBHOTO 001ero odpasoBanust « Xumus (YriyOneHHsIH yposeHb)» (i 8-9 kiacco oOpa3osa-

TenbHBIX opranusarmit). ®I'BOY HY UucrutyTa conepkanus oopasosanus uM. B.C.JIennesa, Mocksa 2025;
4. OcHoBHas obpazoBaTelbHas IporpaMma OcHOBHOro obmero obpasosamust MOV Jlumes Ne 3 (B coorsercteuu ¢ ®I'OC-2021) ot
26.08.2022 (c U3MEHEHHUSIMH).

IIporpaMMa 1Mo XMMHH JA€T MPEACTABICHUE O LENsX, o0umei crpaternd 00ydeHHs, BOCIHTAHHA H Pa3sBHTHS 00YYarOLIUXCsl CPEACTBAMH
yueOHOro IIpeaMeTa, OIpeeNseT 00s3aTelIbHOe IpeIMETHOE COJEpPKaHUe, ero CTPYKTypy IO pas[ellaM H TeMam, paclipe/elieHHe 1o Kiaccam,
PEKOMEHTyeMYIO TOCIEeI0OBATEIbHOCTh H3YYEHH XHUMHH C YUETOM MEKIIPEMETHBIX M BHY TPHIIPEIMETHEIX CBA3EH, JIOTWKH y4eOHOro mpowecca,
BO3PACTHBIX 0coOeHHOCTel 00ydaronuxcs. B mporpaMMe 1o XMMUH yUHTHIBAKOTCS BO3MOXHOCTH y4eOHOTO IIPEIMETa B Pealln3alii TpeOOBaHHH
K IUIAHAPYEMbIM JIHYHOCTHBIM, METAalPEeJMETHEIM H IIPEIMETHBIM pe3yTbTaraM oOyueHHs W B (DOPMHPOBAHHH OCHOBHBIX BHJIOB y4eOHO-
[I03HABATENLHON JEATEIFHOCTH 00yJaroIerocst Mo OCBOCHHIO y4eOHOro CoIepiKaHusl.

M3ydeHne XMMHH Ha YPOBHE OCHOBHOTO 00MIEro 00pa3oBaHHs OPHEHTHPOBAHO Ha OOLIEKYIBTYPHYIO HOJATOTOBKY, HEOOXOMMYFO IS BbI-
pabOTKH MHPOBO33PEHUYECKHX OPHEHTHDPOB, PA3BATHS MHTE/UICKTYAIBHBIX CIIOCOOHOCTEH H MHTEPECOB 00yYarOIMXCs, Ha MPONOIDKEHHEe 00yye-
HHSI Ha YPOBHE CpeIHEro o011ero odpa3oBaHusl.

3HaHUE XHMHH CIIYXKHT OCHOBOM 1T (DOPMEPOBAHHS MHPOBO33PEHHS 00YUYaKOIIErocs, €ro MpeCTaBIeH|i 0 MaTepUaIbHOM €IMHCTBE MHU-
pa, BAXKHYIO POJIb UIPAIOT (JOPMHUPYEMbIE XMMHEH TIPE/ICTABICHHAS O [PEBPAIIEHUSX YHEPIHH H BEIECTB B IPHPOJIE, O MyTAX PEUIEHHMs IT00aIb-
HBIX MPOOIIEM YCTOIYHBOrO Pa3sBHTHS YENIOBEYECTBA — CHIPHEBOMH, DHEPTeTHIECKOH, IPOIOBOJILCTBEHHOH IPOOIIEM, TIPOOIEMBI 3KOJIOTHHECKOH
Oe3omacHOCTH, TIPOOIeM 31paBOOXPAHEHHSL.

H3yyeHue XUMHUH:

CrIocoBCTBYeT pealt3allii BO3MOYKHOCTEH Ul caMOPasBUTHs M HOPMUPOBAHHS KyJIHTYPbI IMYHOCTH 00YYaIOIHXCs, HX OOmeH 1 (yHKIH-
OHaJIBHOH I'PaMOTHOCTH,

BHOCHT BKJIaj B (JOPMHpPOBAHHE MBIILIEHHS M TBOPYECKHX CIIOCOOHOCTEH OOYYAIOIIMXCs, HABBIKOB MX CAMOCTOATENbHOMH yd4eOHOH jes-
TENBHOCTH, SKCIIEPHMEHTATBHBIX H HCCIIEI0BATENCKAX YMEHHH, HEOOXOMUMBIX KaKk B [OBCETHEBHOH KH3HH, TaK H B MPO(QECCHOHAIbHON JIes-

TEJIBHOCTH,



3HAKOMHT CO CHEIH(HKON HAyYHOrO MBIIUICHH, 3aKIIaIbIBAET OCHOBHI IPE/ICTABICHANH O IUHCTBE MPHPO/IBI M YEIOBEKA, SBIIACTCS KO-
YeBBIM STAIOM B (QOPMHPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH O0YYaroIHXCs;

croco6eTByeT (POPMHPOBAHHMIO IEHHOCTHOTO OTHOMIEHHS. K €CTECTBEHHO-HAY YHBIM 3HAHHSM, K IPHPOJIC, K YeI0BEKY, BHOCHT CBOH BKIal B
9KOJIOrHYeckoe oOpa3zoBaHHe 00y4YaromUXCs.

JlaHHBIe HAIIpaBIeHHs B 00yUYCHHH XMMHH 00eCIIeYHBAIOTCA CIICIH(HKOH CONEePIKaHus PeIMETa, KOTOPBIH ABNIAETCS e1arorniecku ajar-
THPOBAHHBIM OTPAXKEHHEM OIPENEIEHHOTO 3TaNa Pa3BUTHI XHMHH.

Vrny6IEHHBI KypC XHMHH OCHOBHOIO 001Iero 06pa3oBaHHs OPHEHTHPOBAH Ha OCBOCHHE 00YYarOIIMMHUCS CHCTEMBI NIEPBOHAYANLHBIX T10-
HATHI XHMUH, OCHOB HEOPTAHHYECKOM XMMHH, OCHOBONOJIATAIOIIAX [IPEACTABICHM 00l XIMMHUM 1 OT/IEIBHBIX 3HAYHMBIX OHATHE OpraHuye-
CKOU XMMHH.

CTpyKTypa coJep/KaHus IPOrPaMMEI 10 XHMHH ¢(OPMHPOBaHA HA OCHOBE CHCTEMHOIO II0JIX0/Ia K €€ H3y4CHHUIO. ConeprxaHue CKJIaIbIBa-
eTCS U3 CHCTEMBI OHSTHIH 0 XMMHYECKOM 2JIeMEHTE M BEIIECTBE M CHCTEMBI TIOHSTHII 0 XuMH4eckoil peakiuu. O0e 5TH CHCTEMBl OpPraHH30BaHbI
I10 IPHHIMITY HOC/IEOBATENFHOTO PA3BUTHS 3HAHU Ha OCHOBE TEOPETHYECKHX MPE/ICTABJICHHH Pa3HOI0 ypOBHS:

ATOMHO-MOJIEKYJIIPHOM TEOPHUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuoauveckoro 3akona JI.M. MenieneeBa Kak OCHOBHOI'O 3aKOHA XHMHH;

YUEHHS O CTPOCHUH aToMa M XHMHUYECKOH CBA3H,

IpeJCcTaBIeHHH 00 MeKTPOTUTHIECKON TUCCOIHAIMH BEIECTB B PACTBOPaXx;

0 XMMHYECKOH KHHETHKE H TEPMOTHHAMHEKE. :

B OCHOBY TGOPETHYECKHX 3HAHMIT IIOJI0XKEHBI IMITHPHYECKHU IOIy4YeHHbIe (aKThl. TeopeTHyeckne 3HaHUA Pa3sBUBAIOTCS MOCIIC0BATEILHO
OT OJJHOTO YPOBHS K JPYTOMy M OOECIIEUUBAIOT 00y YaIOIHMCs BO3MOXKHOCTh OOBSCHATH U IIPOrHO3UPOBATH CBOHCTBA, CTPOCHHE U 00NacTH Mmpax-
THYECKOTO MPUMEHECHHUS H3yUaeMbIX BEIIECTB.

OCBOeHHE COJIepKaHHs IIPOrPAMMBbI [0 XHMUH IIPOMCXOJIUT € MCIOIb30BAHHEM 3HAHHU M3 PaHee H3YUYEHHBIX yueOHBIX IPEJIMETOB: OKpY-
KAIOIIUH Mup, OHONOTHs, PH3HKA, MATEMATHKA, reorpa(us, TEXHOJIOTHs, HCTOPHSL.

IIporpamMma OCHOBHOTO 0OLIEr0 00pa30BaHHMs 10 XMMHH (YITyONEHHBIA yPOBCHB) OPHEHTHPOBAHA HA COXPAHEHHE (yHIaMEHTAIBHOIO Xa-
pakTepa 06pa3zoBanus, crienupUKN y4eGHOro IpeaMera i o0ecreyeHue yCIemHoro 00y ICHIs Ha CIIEYIOeM YPOBHE obpazoBanus. B nporpam-
Me 110 XHMHH PEAH3yeTCs Pa3BUBAIOIIAs U [PAKTHYECKas HAIPABICHHOCTh 00Y4YeHUs XUMUH, Hu(depenmnaris o0yueHHs, BKIIOYAroNas mpo-
DUIIBHYIO [OTOTOBKY 06YUAIOMIEXCA B TOCIETYOIIEE CAMOOIPECIICHIE B BHIOOPE HAIPaBIeHUs 00y4yeHus B IPOQUIBHBIX KJaccax.

Vray61éHnoe H3ydeHHE XHMHH CIIOCOOCTBYET pealH3alluy 3a1a4 NpodeccHoHalbHON OPHEHTAIMH U HAIIPABJICHO HA IIPEI0CTABICHAE BO3-
MOHOCTH Ka3IOMy 00YUarOLIEMYCsl IIPOSBATH CBOH HHTEILIEKTYAIbHbIC H TBOPYECKHE CIIOCOOHOCTH TIPH M3y4EHHH y4eOHOro NpeaMeTa, HEo0-
XOJIUMBIE JUIS IPOIOIKeHHs 00pa30BaHus U JalbHEHINEH TPY I0BOM ACATEIBHOCTH.



ITporpamma mo xuMu# (yriIyONEHHBIA ypOBEHB) IpeJHAa3HAYEHa [UIA HUCIIOJNB30BaHUA B 00pa30BaTENbHBIX OPraHH3alUsIX, pPealH3yIomuX
nporpamMmel IuddepeHIMpPoBaHHOTO (YIIIyOIEHHOT0, MPOQHUIBHOr0) H3YYEHHs OTASIBHBIX y4eOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO 00IIero
obpazoBaHus.

O6pasoBarenbable QYHKIMHA XAMHH, H3y4aeMOW Ha YIIyOIeHHOM YPOBHE, pealu3yloTcs B mpolecce GOPMHUPOBAHUS 3HAHKH OCHOB XHMH-
YecKOi HayKH Kak 06JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, OOJACTH PAKTHIECKOH JeATEIHHOCTH YeI0BeKa H OJIHOTO U3 KOMITOHEHTOB MHPOBOH
KYJBTYpHL. 3anada y4eObHOro npeaMera cOCTOUT B (JOPMHPOBAHHH CHCTEMBI XMMHYECKAX 3HAHHH — BaKHEHIIMX (aKTOB, MOHSTHi, 3aKOHOB H
TEOPETHYECKHX MOJIOKEHHH, TOCTYIHBIX 0000IIe ! MHPOBO33PEHYECKOTO XapaKTepa, s3bIKa HayKH, B NPHOOIIEHHH K HAYIHBIM METO/aM I10-
3HAHMS [PH M3yYEHHH BEINECTB U XMMHUYECKHX peaknui, GpOpMHUPOBAHUU H PA3BUTHH I103HABATEIBHBIX YMEHHH U CIIOCODOB JEATEIBHOCTH H HX
NPUMEHEHHH B YUeOHO-I03HABATELHON U y4eOHO-HCCIIeI0BATebCKOM e TeIbHOCTH, OCBOSHHH MPaBHI 0€30macHOro 0OpaIleH s ¢ BelecTBaMH
B IMOBCE/IHEBHOM KU3HU.

Llenu M3ydyeHHs: XHMUM OTPAXKAIOT HAIPABICHHOCTH O0YUEHHUs Ha Pa3BHTHE M CaMOPa3BHTHE JIMYHOCTH, (popMHUpOBaHUe €€ HHTE/ICKTa U
o0mreit KyIbTYpHI.

M3yueHre XMMHH HAPaBJICHO HA JOCTH)KEHHE CICIYIOIIUX LIETIeH:

(opMHUpOBaHHE HHTEIIEKTYAIBHO Pa3BHTOH JMYHOCTH, TOTOBOH K camM000pa30BaHHIO, COTPYIHHYECTBY, CAMOCTOSTEIILHOMY MPHHATHIO
pEIIeHHI, CIOCOOHOH aIanTHPORATHCS K OBICTPO MEHSAIOIIHUMCS Y CIOBUAM JKHU3HU;

cpopMHpOBaHHe CHCTEMbI XMMHYCCKHX 3HAHHH KaK KOMIIOHCHTA ECTECTBEHHO-HAY YHOMH KapTHHBI MHDA, KaK OCHOBBI /ULl [IOHHMAHM5 XUMH-
4eCKOM CTOPOHBI SIBIICHHI OKPYIKAIOIIEr0 MHPA, OCBOGHHE SI3bIKa HAYKH;

npuoOIIeHHE 00YUAIONUXCA K CAMOCTOSITENIbHOH [103HAaBATENLHON M HCCIIE0BATEILCKON NEATEIbHOCTH, K HAYYHBIM METOZaM II03HAHHS,
(opMHEpOBaHHE MOTHBAIMH U pPa3BUTHE CIIOCOOHOCTEH K M3YYEHUIO XUMHH;

(GopmupoBanne 001l (YHKIHOHAIFHON W €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, B TOM YHCIIE YMEHMH OOBSCHATH M OIECHUBATH SBICHHA
OKPY>KAFOILEr0 MHPA, HCIIONB3ys 3HAHHUA M OTBIT, MONYUYCHHBIE IPH H3YUYSHHH XMMHH, IPHMEHATh HX IIPH PElIeHHH Ipo0IeM B [OBCEIHEBHOH
JKU3HH U TPYIOBOH JEATENBHOCTH;

pa3BUTHE Y 00YUArOIUXCs HHTEpeca K H3y4eHHIO XHMHH U chepaM IeATeNLHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAIHS K OCO3HAHHOMY BBI-
00py COOTBETCTBYIONIEIO MPOMIIIS U HAPABIEHHOCTH AalbHEHINero o0y4enus;

0CO3HaHHE NEHHOCTH XMMHYECKHX 3HAHHWH B JKH3HH YeJIOBEKa, MOBHIIICHHE YPOBHS JKOJIOTHYECKOH KyJIbTYPhI, HENPUATHE JICHCTBHIA, ITPU-
HOCSIIHMX Bpell OKPYXKaAIOIIEH cpelie U 340POBBIO JIHOJIEH;

npuoOpeTeHre 00YYAOMIMMHUCS OIbITA CAMOMO3HAHHS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIHIH), HEOOXOAUMBIX JUIS PA3lIHYHbIX BU-
JIOB JIEATEIILHOCTH.

Ha yriy6nénnoe u3ydyeHne yue6HOro mpeamera « Xumus» otBoautcs no 102 yaca B 8 u 9 ximaccax (3 vaca B Heziemo), Beero 204 yaca 3a
JIBa roja o0y4eHHs.



COAEPKAHHUE OBYYEHUA
8 KJIACC

HepBOHa‘laﬂbele XHMHYECKHE ITOHATHH

XuMHus — BaXKHas 00JIaCTh €CTECTBO3HAHHS M MPAKTHUECKOH JEATENbHOCTH YesnoBeka. Ilpenmer xuMun. Polb XHMHH B XKM3HU YEJIOBEKA.
Kparkue cBemenust 00 HCTOPHHM BO3HHKHOBEHMS M Pa3BUTHA XUMHH. XuMHS B cHcTeMme HayK. Tena v pemjectBa. DH3UYECKHE U XHMMHYCCKHE
CBOMCTBA BeIleCTB. ArperaTHble COCTOSIHHS BemecTB. IIoHATHE O TeOPeTHYECKUX M SMIMPHYECKUX METOJaX MO3HAHUS B €CTECTBEHHBIX HayKax.
[IpencTapienys o HAYIHOM MO3HAHHE HA SMIIMPUYECKOM YPOBHE: HAOMIOICHHE, H3MEPEHHE, YKCIIEPUMEHT, MOJIE/TMpOBaHHue, BeruncieHue. [1pen-
CTaBJIEHUs O HAYYHOM O3HAHHH HA TEOPETHYECKOM YpPOBHE: Hay4yHble (DaKThl, IpodJIeMa, THII0Te3a, TEOPHS, 3aKOH.

S3pIk xumuHn. McTodnukH XUMIYeckol HHOOpMAIIHH.

[TonsTue 0 Meroax paboTEl ¢ XUMHUECKHMHE BemecTBamu. OG0py/10BaHHe MIKOJIBHON XuMH4eckol naboparopun. [pasuia GezomacHOro
oOpalleHus ¢ BelecTBaMu | J1ad0opaTOpHBIM 000py IOBAaHUEM.

UncThle BelecTBa U cMecH. [IpupOIHEIe CMECH: BO3MYX, IPHPOIHbIA ra3, HedyTh, MPHPOIHBIE BOILL, TOPHEIE IOPOIbI U MUHEpAEL. [oHs-
THE O TOMOTEHHBIX ¥ reTepOoreHHbIX cMecaX. CrnocoOs!I pa3zaeneHus cMeceid. OUMCTKa BEIECTB.

BemiecTBa H XMMHYECKHME PEAKIUH. ATOMBI H MOJIEKYJIbL. XUMUUYECKHE deMeHThL. CHMBOJIBI XMMHYECKHX JJIEMEHTOB. IIpocteie U croXx-
HBle BelnecTBa. MeTauibl ¥ HeMeTaUTsL. BelecTBa MOeKy IS[PHOTO H HEMOJIEKYJISPHOTO CTPOEHHS. '

Xumuyeckas GpopMyia. BajeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COcTaBa BemecTs. OnpesiencHie BaJleHTHOCTH
JIEMEHTOB 10 (hopMyllaM GHHAPHBIX COSMHEHHH H cocTaBiieHre (popMyl GHHAPHBIX COCAHHEHHI 110 BAJIEHTHOCTH 3JIEMEHTOB. OTHOCHTEIIbHAs
atoMHasi Macca. OTHOCHTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBas JIoJisi XMMHYECKOTO dJleMeHTa B coenuHeHud. HaxosxaeHne npocreimei ¢op-
MYJIBI BEIIECTRA IT0 MACCOBBIM JIOJISIM JJIEMEHTOB.

KommuecTBo BemecTBa. Mosb. MomspHas Macca. B3auMOCBS3b KOJHYECTBA, MACChl U YMC/Ia CTPYKTYPHBIX €IMHHIL BENECTBA. PacyeTs mo
(GopMyNaM XMMHYIECKHX coelrHeHHH. MolispHas Macca cMecH BemiecTB. MobHAs IO XMMHYECKOTO d1eMeHTa B CoeliHeHnn. Haxoxaenne
npocreiiied GopMyIIBI BEIECTBA 110 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

DuznyecKre U XUMHUECKUE SBIEHHUS. XMMHUECKas PEeaklis U e MPU3HAKA. Y CIIOBHS MPOTEKAHUSI XMMHYECKHX PEaKIMi. 3aKOH CoXpaHe-
HHS MAccChl BEIIECTB. ATOMHO-MOJIEKyIsipHast Teopus. JKuzup v nesrensHocts M.B. JlomoHOocoBa. XuMuueckue ypaBHEHHS. THIBI XHMHYECKHX
peakuuii (coeTMHEHHs, Pa3I0KEHHUs, 3aMELIeHUs, 00MeHa). PacyeTsl M0 XMMHUYECKHM YPaBHEHHAM.

DKCIepUMEHTAIBHOE H3YUEHHE BEIECTB M SABJICHHH. 3HAKOMCTBO ¢ XHMHYECKOH MOCYJI0i, ¢ IpaBHIaMHi paboThl B 1aOOPaTOPHU U MpHe-
MaMH obpaleHus ¢ 1abopaTopHEIM 00opynoBaHHeM. M3yueHne H onHucanue GH3HIECKHX CBOMCTB 00pa3l0B HEOPraHHMIECKHX BEIIECTB — MeTall-
J70B ¥ HeMeTawioB. Habmonenue ¢usuyeckux (IUapIeHHe BOCKA, TASHHE JIba, PACTHPAHHE caxapa B CTYIIKe, KHIICHHE U KOHJIEHCAIUs BOJIbI) U



XMMHYECKHX (TOpPeHHe CBEUH, IPOKATHBAHHE MEHON IPOBOJIOKH, B3aHMO/IEIICTBHE COIBI MIIM MEJIA C COJIAHOM KHCIOTOH) sBineHui. O3HakoMIIe-
HHe ¢ 06pa3IaMH BelecTB KojuyecTBoM 1 Moib. Habonenne 1 onucaHne NIPH3HAKOB IIPOTEKaHHs XMMHYECKHX Peakiui (pasjioxeHue caxapa,
B3aUMO/ICHCTBHE CEPHOM KHMCIIOTHI ¢ XJIOPUAOM Oapus, MOMyueHHe H pa3iioykeHne Tuapokcuia meau (1) mpu HarpesaHuy, B3aHMOJICHCTBHE JKele-
3a ¢ pactBopoM comu Meau (I1). U3yderne crnocoboB pasaeneHust cMecel (C MOMOIBIO MarHuTa, GHIBTPOBAHUE, BhIIAPUBAHKE, THCTHILIALHMS,
xpomarorpadusi), IpoBeJieHHe OYHCTKH II0BapeHHOU conu. Habmoaenue 1 onucanye ONbITOB, HLTIOCTPHPYIOMINX 3aKOH COXPaHEHHA MaCChL.

BaskHeiimue npeacTaBuTe/ M HEOPraHHYECKHX BELIECTB

IIpencrapienus o rasax. Bosayx — cMeck razos. CocraB Bo3ayxa. 3akoH ABorajpo. MomspHblii 006éM razos. OTHOCHTENbHAS IIOTHOCTh
razos. Ompe/eeHIe OTHOCHTENBHON MOJIEKYIAPHOM Macchl ra3000pa3Horo BElIeCTBa [0 W3BECTHOMH OTHOCHTENBHOH MI0THOCTH. OOBEMHBIE OT-
HOIIIEHHSI Ta30B DU XUMHYECKHX PeaKLHIX.

Kucnopos — 21eMenT H mpocToe BemmecTBo. HaxoxaeHrne KHCIopoia B IpHpoze, GH3HYECKHEe M XMMHYIECKHE CBOHCTBA (peaKIlMi TOPEHHS U
oxucnenns). IIporecchl okucIeHHs B KHBoM mpupozae. Okcuppl. [IpuMenerne kucaopoga. CrocoObl MoNyyeHHs KHCIOPoa B 1adopaTopHy U
IIpOMBIIIIERHOCTH. [lonaTHe 0 Katanmuzarope. Kpyroeopor kucnopoaa B npupoze. O30H — amroTponHas Moudukaius Kucnopoaa. O30HOBbIH
CJIOH, ero 3HaYeHHe JUIsl HKHUBBIX OpraHu3MoB. PazpyuieHue 030HOBOTO ClIO4.

Tennosoii G dexT XUMHYECKOH pPeaKlii, TEPMOXUMHYECKHE YPABHeHHS, 9K30- H dHAOTepMHYeckue peakuuu. Tommso. Henonszosanne
YISl M METAHA B KAYECTBE TOILIMBA. 3arps3HeHHe Bo3ayXa. [ToHsTHe 0 mapHHKOBOM d(deKTe.

Bomopoa — s1eMeHT U mpocToe BelecTBo. HaxoxkneHue Bogopoaa B mpupojie, GU3HYeCKHe i XHMHYICCKUE CBOHCTBA, IPUMEHECHHE, CIIOCO-
" 651 nosydenns. [IOHATHE 0 KHCIOTAX M cOISX. cmoms30BaHie BOIOPOIA B KAYeCTBe TOILIHBA. )

Boma. ®u3nyeckue coiicTBa BoJbl. Bona kak pacTBopuTenb. PacTBopsl. HackleHHble M HEHACHIICHHBIE PacTBOPHL. PacTBOPHMOCTE Be-
mecTB B Bojie. DakTOpPhl, BIMAIOIIHE HA PACTBOPUMOCTH TBEPIBIX H ra3000pa3HbIX BemecTB. CrocoObI BHIpaXKEHHs KOHIIEHTPAlHH PacTBOPOB:
MaccoBas JI0JI1 PaCTBOPEHHOI'O BELIECTBA, MOJISPHas KOHIEHTpalus. POk pacTBOPOB B IIPUPO/JIE U B )KU3HH YEIIOBEKA.

Xumudeckue croiictBa BoAnl IToHaTHe 06 ocHopanusx. [Tonstue 06 uHuKaTtopax. KpyroBopoT Boisl B mpHpoje. 3arpssHeHHe TPHPOA-
HBIX BoJ. OXpaHa W 0YHCTKA IIPHPOJHBIX BOJ.

Knaccubuxanus Heopraaudeckux coeaunennii. Oxcuapl. Kiaccudukamus okcuoB: coaeobpasyiome (OCHOBHBIE, KHCIOTHEIE, aMpoTep-
HBIC) B HecoleoOpasyromue. MexyHapoaHas HOMCHKIATypa oKCHI0B. TpuBHaIbHBIE HA3BaHHSA OKCHIOB. PH3HUCCKUE U XapaKTePHEIC XHMHUYeE-
CKHE CBOMCTBA OKCHJIOB (B3aMMOJIEHCTBHE C BOJOH, C KHCIOTaMH B OCHOBAHUSIMH, C JAPYTHMH OKCHIaMH). 1 lorydenie OKCHIOB.

IloHATHE O THAPOKCHIAX — OCHOBAHHUAX M KHCIOpoacoaepkammx kuciaorax. Kucnorer. Knaccudukarus xucmot. MexyHapoIHas HOMEH-
KJIaTypa M TPHBHAJIbHBIC HA3BaHHSA KHCIOT. PU3HYECKHEe H XHMHYECKHE CBOHCTBA KUCTIOT (B3aHMOJIEHCTBHE ¢ METAIUIAMH, C OKCHIaMH METAJLIOB,
OCHOBaHUAMH U consamu). Pan aktueaocTH MeraioB H.H. Bekerosa. [Tonyuenune kucnot. KucinoTs! B mpuposie, IPEMEHEHHE BaKHEHIINX KHC-
JI0T.



Ocuosanus. Knaccubukanusi OCHOBaHHH: MIEJI0YH W HEPACTBOPUMBIE OCHOBaHMS. Mex [yHapo/(Hass HOMEHKJIaTypa ocHOoBaHui. TpuBHaib-
Hble Ha3zBaHus ocHoBaHui. Illenoun, uX cBoiicTBa (B3aUMOIEHCTBHE C KHCIOTHBIMH OKCHIAMH, KHCIOTAMH H COJIIMH) H CIIOCOOBI IIOJIyYEHHS.
HepacTBOpHMBIE OCHOBAHHMS, UX CBOMCTBA (B3aUMOJEHCTBHE C KHCIOTaMH) B CIIOCOOBI momydeHus. AMboTepHocTh. [TonsiTue 00 aMpoTepHBIX
IUAPOKCHIAaX (Ha TpUMEpE THAPOKCHIOB [IMHKA M AMIOMHHUS): XUMHUYECKHIE CBOHCTBA (B3aHMOJCHCTBHE ¢ KHUCIOTAMHM M IIEJI0YaMM) H MOJTyYe-
HHE.

Comu (cpeuue, KHCIBIE, OCHOBHBIE, IBOMHEIE). MekmyHapoaHas HOMEHKIATypa coyiell. TpHBHalbHBIE Ha3BaHUs coneH. Pu3nvecKue u Xa-
paKTepHbIe XMMHUYECKHE CBOMCTBA Ha IIpUMepe cpeHuX comel. [lomyuenne comnen.

['eHeTHYecKas CBS3b MEXKAY KIacCaMH HEOPraHHYECKHX COCIMHEHHH.

OKCIepUMEHTAIbHOE U3YyUEHHUE BEIIECTB H SBJICHUMN:

KOJTMYEeCTBEHHOE OTIPE/ICIIEHHE COIEP)KaHUsI KUCIOPOAa B BO3/IyXE;

noJiyyeHue, CoOMpaHue, paclio3HaBaHUE U H3yUYEeHHE CBOMCTB KHCIOPO/Ia;

HaOIO/IeHHE B3aUMO/ICHCTRHSI BEIECTB C KUCIOPOIOM M YCIOBHH BOSHUKHOBEHHS U NPEKPAIICHHs] TOPEHHS;

O3HAKOMJICHHUE ¢ 00pa3IlaMH OKCH/IOB M OIMCAaHHE UX CBOICTB;

HoJIy4eHue, codupaHue, paclio3HaBaHHe U H3yUYeHHEe CBOMCTB BOI0POA (TOPEHHUE);

B3auMoJIeHicTBHE Bogopoa ¢ okcuaoM menu (11);

HCClIeI0BaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C pa3IHuYHOM pacTBOPHMOCTBIO;

IIPHTOTOBJIEHHE PACTBOPOR C OIPEIENEeHHOM MACCOBOIT JIONel PACTBOPEHHOTO BEIIECTBA;

IIPHTOTORJIEHUE PACTBOPOR C OIPEIENIEHHON MOJIIPHOM KOHIIEHTpallHeH paCTBOPEHHOTO BEIECTBA;

B3aUMO/ICHCTBHE BO/IbI C METAIAMH (HATPUEM U KaIbIIHEM);

OmpeereHHe pacTBOPOB KHCIIOT M LIEJI0YEH ¢ IIOMOIIBI HHIUKATOPOB;

HcclleJoBaHKe 00pa31oB HEOPraHUIECKHUX BEIIECTB pa3IMYHBIX KJIACCOB;

H3y4eHue B3auMoIeicTBH okcruaa Memu (I1) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCJIOT C METalJIaMU, PeaKlMi HEHTpaIH3alig;

[10JIyYeHHEe HePACTBOPHUMEIX OCHOBAHHM, BRITECHEHHE OJHOIO METaJIa IPYTHM U3 pacTBOpa COJIH;

B3aHMOJIEHCTBHE I'MJIPOKCH/IA IIMHKA C PACTBOPAaMH KHUCIIOT U IIEIIOUEH;

pelleH e SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe « OCHOBHBIE KIacChl HCOPraHNYECKHX COCAHMHCHHIN.

Ilepuoau4yeckuii 3axon u [lepnoanveckan cucremMa xumMuaeckux snementos JI. M. Menneneena

Crpoenne aroMoB. XuMHUeCKas CBSI3b. OKHCIUTENBHO-BOCCTAHOBHTENIBHEIE PEAKIIHH.

[lepBBie MOMBITKY KIacCH(DHKAMA XUMHYECKHX 3ieMeHTOB. [ToHATHE 0 rpynmnax (cemeicTBax) CXOQHBIX 3JIEMEHTOB: INENOYHbIX H IIEN0Y-
HO3EMEJBHBIX METAILIAX, TaJIOreHax, HHEPTHBIX (0J1aropoIHbIX) razax. DJIeMEeHTHI, KOTOpble 00pa3yloT aM(OTEPHBIE OKCH/IBI M THAPOKCHIBL.



Iepromuueckwmii 3axoH. OTkpbITHe [lepuoauyeckoro 3akona. [lepuoxudeckas cicreMa XuMHuYeckux anementos [l M. Menpeneesa. Ko-
POTKONEpHOHAsA W JUTHHHONEpHogHast (opmbl Tabnunsl «IlepHoaudeckas cucTeMa XuMudeckux snementos J[. M. Menneneesa». [Iepuoner u
rpynnsl (A- U b-rpynisl).

Crpoenne atomoB. CocTaB aTOMHBIX A1ep. M30Tomsl. PagHoakTHBHOCTE. DIEKTPOHbL. DJIEKTPOHHAA OpOHTANlb. DHEPreTHYECKHEe YPOBHH H
TIOJlypOBHHM aToMa: $-, p-, d-opOuTann. DIeKTpoHHbIe KOH(GUIYpaLHK U 3IeKTPOHHO-Tpaduueckue Gopmyiiel aToMOB. DH3HISCKHH CMBICT IIOPA-
KOBOTO HOMepa, HOMepa IepHo/a H IpyHnbl ajieMenTa. CTpOoeHHe 3MEKTPOHHBIX 000JI04eK aTOMOB NEPBHIX 20 XHMHYECKHX 3J1eMeHTOB lleprou-
geckoit cucrems! JI. M. MeHzeneena: pacipeeieHHe 2IEKTPOHOB 110 SHEPreTHIECKHM YPOBHSM, IIOTyPOBHAM H opOHTansaM. PH3HYECKUH CMBICT
[lepronuyecKoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHS PaHyca aTOMOB XMMHYECKHX JIEMEHTOB, METATIIMYECKHX M HEMETAIUIMIECKAX CBOKMCTB 10 TPYIIaM H IIEpH-
omam. M3MeHeHHe KUCIIOTHO-OCHOBHEIX CBOMCTB COEIMHEHHH XMMHYECKHX 3JIEMEHTOB B IEpUOJax M rpynnax. XapakTepUCTHKa XHMHYECKOro
3JIEMEHTA TI0 ero mnoyoskeruto B [Tepuoauyeckoit cucreme . M. Menneneesa.

3nauenne [lepuomuueckoro 3akoHa u IleproaAYECKON CHCTEMBI XHMUUYECKHX 3JIEMEHTOB JUIS PasBUTHS Hayku U npaktuku. JI. Y. Mene-
JIeEB — YUEHBIH U IPaKIaHyH.

DIEeKTPOOTPHUIATEIPHOCTE XHMUYECKUX 3JIEMEHTOB. XHMHUYECKas CBA3b. BUIbI XUMHYCCKOH CBS3H: KOBAJCHTHAas I0JIApHAd CBA3b, KOBA-
JICHTHAS HELIOJSIPHAS CBSI3h, HOHHAS CBsi3b. MeXaHH3MEBI 00pa30BaHUs KOBAJIECHTHON M MOHHOM CBS3H. DJIEKTPOHHBIE H CTPYKTYpPHBIE (OPMYIIBI
BeniecTB. KaTHOHBI U aHHOHBL

Kpucramnyeckue # aMopdHble BemecTsa. THITb KpHCTATMYECKHX PEIIETOK: HOHHAs, ATOMHAsI, MOJIEKY JIApHAS | X XapaKTePHCTUKH.

Crenenp okucnends. OnpenencHue CTeNeHedl OKHCIeHHsS aTOMOB B OHHApHBIX CoeMHEHMAX. OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE PEAK-
nuu. Ilpomecchl OKHCIEHHS H BOCCTaHOBIEHMs. OKHCIHTENTH M BoccTaHOBHTENH. COCTaBIE€HHE YPAaBHEHHH MPOCTBIX OKHCIHTEIBHO-
BOCCTAHOBHTENBHBIX PEAKIMIl H PACCTAHOBKA B HUX KO3 PUIIMEHTOB METO/I0M 3JIEKTPOHHOTO OasaHca.

DKcnepUMeHTAIBHOE H3Y4YEeHHE BEILECTB U SBICHHIH:

03HAKOMJICHHE ¢ 00pa3liaMyi METAJUIOB U HEMETAIIIIOB;

MO/IETMPOBAHHE CTPOESHHS MOJIEKYJI IIPU ITOMOIIM PUCYHKOB, MOJIETICH, JIEKTPOHHBIX U CTPYKTYPHBIX (OpMYIT;

IPOBEJIEHHE OIBITOB, HIUTIOCTPUPYIONIMX [IPUMEPBI OKHCIHTEIbHO-BOCCTAHOBHTENBHBIX PEAKIMi (ropeHne, peakiui pasJioKeH s, COeau-
HEHUS).

Me:xnpeaMeTHbIe CBA3H

Peanu3anus MEKIpeIMETHBIX CBA3EH MPH M3y4EHHH XMMHH B 8 Kilacce OCYIIECTBIICTCS Yepe3 HCIONb30BaHHE KaK OOIMX eCTeCTBEHHO-
HAYYHBIX TIOHATHHA, TAK M MOHATHH, IPHHATBIX B OTJE/IBHBIX €CTECTBEHHBIX HayKaX.

OGmHe ecTecTBEHHO-HAYYHEIE MOHATHS: ABIEHHE (TIpollecc), HayYHbIi (aKT, THIIOTe3a, TEOPHs, 3aKOH, aHAIH3, CHHTE3, KiacCu(pUKaIus,
MEPHOIHYHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIMPOBAHHE, H3MEPEHHE, MOJICITD.



du3mKa: ABITEHHS IPHPOIBI, PUHUECKHE ABJICHHS, BEIECTBO, TENO, (U3HUSCKUE BETMIHHbI, €IMHHUIBI H3MepeHHs, 00BEM, Macca, arperar-
HBIE COCTOSIHHE BELIECTBA, aTOM, 3JIEKTPOH, TIPOTOH, HEHTPOH, HOH, MOJIEKYJIA, CTPOCHHE Ia30B, KUAKOCTEH W TBEPABIX (KPHCTAUIMYECKHX) TEll,
JIEKTPHYECKUI 3apsl, KOMTUIECTBO TEIIOTHI.

buonorus: 6uocdepa, hoTocHHTE3, NpoLecChl 0OMEHa BEINECTB.

[ecorpadus: atMocdepa, ruapochepa, MEHEPaAJIBI, TOPHEIE IIOPO/IBI, MONIE3HBIE HCKOTIAEMbIE, TOILIMBO, BOTHBIE PECYPCHL.

Texnomorus: TexHochepa, MIPOU3BOJACTRO, XUMHUECKUE TEXHOIOIHH, ChIPhE, KOHCTPYKIHOHHBIC MAaTEPHATIBI.

9 KJJACC

BemecTBO H XHMHYeCKas peakHs

[ToBTOpEHME U yriTyOiieHHe 3HAHHH OCHOBHBIX pa3felioB Kypca 8 knacca. Ctpoenue aroMoB. CBOICTBA aTOMOB XHMHYECKHX JIEMEHTOB, HX
KOJIMUECTBEHHBIE U KAYeCTBEHHBIE XAPAKTEPHCTHKH (PagnyC, SIeKTPOOTPHIIATEIHOCTE, SHEPrHs HOHU3auH). [locie10BaTeIbHOCTE 3aI0JTHEHHA
3JIEKTPOHHBIX OpOUTasIell aTOMOB MalbIX Tepro1oB. OCOOEHHOCTH 3aII0HEH S IEKTPOHHEIX OpOHuTaIel aToMOB 60JIBIIHX MEepHOOB. IIepHoH-
yeckas CHCTeMa XMMHYECKHX IEMEHTOB B CBETE IIPEACTABIEHHH 0 cTpoeHnn atoMa. CTeneHb OKHCICHHS M BalleHTHOCTE. lIperncrapienne o me-
PHOIHYECKOH 3aBUCMMOCTH CBOHCTB XMMHYECKHX JJIEMEHTOB (3J€KTPOOTPHIIATENEHOCTD, OKHCIIHTEIEHO-BOCCTAHOBUTENBHEIC CBOHCTBA, KHCIIOT-
HO-OCHOBHbIE CBOHCTBA OKCHIOB M T'HIPOKCH/IOB) OT CTPOCHHS aTOMA.

Crpoenne BemmecTBa. BemecTBa B TBEPIOM, JKHJIKOM ¥ Ta3000pasHOM COCTOSHHH. BH/IBI XMMUUIECKOH CBA3H: HOHHAs, KOBAICHTHAS (Hemo-
JspHasi, NoJNsipHast); OOMEHHBIH U TOHOPHO-aKIIENTOPHBIH MeXaHH3M 00pa30BaHHsI KOBAJICHTHOM CBSI3H.

MeKMOIEKYJIApHBIE B3aUMOIEHCTBH (BOIOPO/HAS CBA3b, CHILI Ban-nep-Baanbca). THIbI KpHCTAIUTHYECKAX PEIIETOK — aTOMHAs, HOHHAS,
MeTaJUIHYeCKas, MOJIEKYJIApHAsA — H OCODOEHHOCTH MX CTPOEHHS. 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAIUTMYECKOM PEIIESTKH M BU/IA XH-
MHYECKOH CBSI3H.

OCHOBHEIE 3aKOHOMEPHOCTH NPOTEKaHHs XMMHYECKHX peakimii. Kiaccupukalms XHMHYECKHX PeaKIMi Mo pasjMYHbIM MpU3HaKam (1o
YHCIy M COCTABY YUACTBYIOIUX B PEAKI[HU BEIIECTB, II0 TEILIOBOMY d()EKTY, 10 U3MEHEHHIO CTEIEHEH OKUCICHHS XUMHYECKHX 3JIEMEHTOB, 110
06paTHMOCTH, TI0 YIACTHIO KaTaIH3aTopa, II0 arperaTHOMy COCTOSHHIO PearHpyIOIIHX BELIECTB).

DJIeMeHThl XUMHYECKOH TepMOIMHAMMKH. JHEPreTHKa XAMHYCCKUX peakiuil. TemnoBoi 3hdexT XMMHICCKOH peakiuu. JK30- H JHIOTEP-
MHYECKHE peaKiliH, TCPMOXHMHYECKHE YpaBHeHHs. 3akoH ['ecca U ero cieicTBHA. BEryucieH s 0 TEPMOXHUMIYCCKHM YPABHEHH M.

TToHSTHE O CKOPOCTH XHMHYECKOH peakiuu. 3aKOH JIeHCTBYIOIMX Mace. PaKTophl, BIHSIONIIHE HA CKOPOCTh XUMHYECKOH peakiui. JHep-
rus akTHBanyu. IlonsaTre o katamize. @epMeHTH. VIHTHOHTOPBI.

TTorsiTHe 00 06PATHMEIX U HEOOPATHMBIX XMMHYECKHX peakimsx. [lonstre o XuMuueckoM paBHOBecHH, npuHiun Jle Ilarense. YcnoBus
CMEINECHUs] XMMHYECKOro paBHoBecHs. (PaKTopsl, BAHSIONINE HA COCTOSHHEC XHMHYECKOro paBHOBecHs. [IpornosupoBanne BO3MOXKHOCTH IIPOTE-



KAHHs XMMHYECKUX MPEBPAIIEHHH B Pa3HYHBIX YCIOBHAX Ha OCHOBE IIPEJCTaBIEHHH 00 M3YUEHHBIX DJIEMEHTAX XUMHYECKOH KHHETHKH M Tep-
MOJHHAMHKH.

OKHCIIMTENBHO-BOCCTAHOBUTENIbHBIE peakKiuH. OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIE CBOMCTBA XHMHYECKMX J3JIEMEHTOB, 3aBHCHMOCTH OT
CTEeIeHH OKUCICHHS. BaskHble OKHCIHMTENH M BOoccTaHOBHTENH. [lepManranaT kanmus (xapakTepucTuka). CocTaBleHHE YPaBHEHHM OKHUCIHTENIBHO-
BOCCTAHOBHTEIBHBIX PEAKIHii C HCIIOIL30BAHHEM METO/1a BIIEKTPOHHOT0 HanaHca.

JIeKTPOJIHTHYECKAS JIUCCONMAIHA. XUMHIECKHE PEaKIlH B pacTBopax. TeopHst aJIeKTpOIHTHIECKO! aucconnaiuy. PacTsopenne kak Gu-
3UKO-XHUMHYECKHil Tpornecc. [IoHATHE O THApPATaX W KPHCTAUIOTHAPATaX. DJIEKTPOIUTEL H HEdIeKTPOIHTEL. KaTuoHbl, aHuOHbl. MeXxaHu3M auc-
COLIMAIIMH BEIIECTB C Pa3IMYHBIM BHIOM XHMHYecKoil cBsi3i. CHIbHbBIE U cia0ble 21eKTpoauThl. CTeneHs QUCCOMMAIMH, KOHCTaHTa JUCCOLHa-
mn. MoHHOE por3BeieHre Boabl. BomopoHblii mokaszatens. FIHAMKATOPEL. DIeKTPOIHTHYECKas MCCOIMAINs KUCIIOT, OCHOBAHHH H COJICH.

Peaxiiuu HOHHOTO 0OMeHa. Y CIIOBHsI IPOTEKAHKS PeaKIlMii HOHHOTO 0OMeHa. MoneKyIspHBIE, IIOJIHBIE M COKPAIICHHBIC HOHHBIC YPaBHCHHUS
peaknuii. CBOHCTBA KHCIIOT, OCHOBAHUIA H COJEH B CBETE NIPE/ICTaBICHHI 00 31eKTpoNHTHYecKoi nucconuanuy. KayecTBeHHbIE PEaKIuy Ha HO-
HBL

Tupponus coneit. Monnble ypaBHEHHS THAPOJIH3a coneil. XapakTep Cpelibl B BOAHBIX PaCTBOPAX COJIEH.

DKCHEPUMEHTATBHOE H3YUCHHE BEIIECTB U SIBJIEHHH: 03HAKOMIICHHE ¢ MOIETISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHHYECKUX BEECTB —
METAaJUIOB H HEMETA/LIOB (rpaduTa u anMasa), CIIOKHBIX BEIIECTB (XJIOpH/Ia HATPHSA);

HCCIIEIOBAHKE 3aBHCHMOCTH CKOPOCTH XHMHYECKOI peakiiuy OT BO3JEHCTBUSA pa3IMYHbIX (PAKTOPOB;

OTIBITHI, HIUTIOCTPHPYIOIIHE 06PATHMOCTh XHMHUYECKHX peaxImit;

HCCIIEIOBAHHE 3JIEKTPOIIPOBOHOCTH PacTBOPOB, IIpoliecca JUCCOIHALME KHCIIOT, IeI04€eH U COJICH;

IIpOBEICHIE OIBITOB, HILTFOCTPUPYIONIMX TIPH3HAKK [POTEKAHHS PEaKIMii HOHHOro oOMeHa (o0pasoBaHHe OCajKa, BbIJIENeHHe rasa, oopa-
30BaHHE BOJIBI);

IpUMEHEHHE MHIUKATOPOB (TaKMyca, METHIOpAHKa U (eHondTalenHa) s OIpeeeHAs XapakTepa Cpe/ibl B pacTBOpax KHCJIOT, OCHOBa-
HHUIl U COJIEH;

IPOBEJICHUE OIBITOB, HILTIOCTPUPYIOIIMX IIPUMEPE OKHCIHTENBHO-BOCCTAHOBUTENBHBIX PeAKIUi (TOPEHHE, PEaKIMH Pa3IoKEHU, COEIH-
HEHUs);

pacro3HaBaHie HEOPraHHYECKHX BEINECTB € MOMOMIBIO KAYCCTBEHHBIX PEAKIHHA HA HOHBI;

pellieHre SKCIIEPHMEHTAIBHBIX 3a/1a4 110 TemaM: « OKHCIHTEIbHO-BOCCTAHOBUTENBHBIE peakiiumy», «['uapomus conen», «ONeKTPOIHTHYIC-
CKasl TUCCOLIMALH.

HemeTa/Lnbl M UX COeTHHEHHS

O61ast XxapakTepHCTHKa HeMeTaoB. OCOGEHHOCTH CTPOSHHSI ATOMOB XHMHYECKHX 3JIEMEHTOB, IIPOCTHIX BEMIECTB, AJUIOTPONUsL. OKHCIH-
TeJIbHO-BOCCTAHOBHTEILHBIE CBOHCTBA HeMeTa10B. CpaBHATENIbHAS XapaKTEPUCTHKA COE/IMHEHHH HEMETAILIOB.



O611as XapaKTepUCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENEHH OKUCIeHHS. CTpoeHHE H buznyeckue CBOM-
CTBA TIPOCTHIX BEIIECTB — raJOTeHOB. XHMIYECKHE CBOMCTBA Ha IPHMEpE XJopa (B3auMOIEHCTBIE ¢ METalIaMU, HEMETa/lIaMH, BOIOH, 1T1e/104a-
Mu). Xnoposogopoa. CossiHasi KHCIOTa, XHMHUYECKHE CBOMCTBA, IOJIyUeHHe, IPUMEHeHHe. JledcTBHE XJIopa U XJI0POBOJIOPO/IA Ha OpraHm3M 1e-
noBeka. BaxHelinye XJIOpH/IBI M HX HaXOXIeHHe B ipupoJie. [IoHATHe 0 KHCIOPOACOAEPHKAIIMX KUCIOTAX XIIOpa U UX COJIAX.

VVIA-rpynmnel. Oco6eHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe CTeNeHH okucneHus. Ctpoenue 1 (H3UYeCcKHe CBOMCTBA IIPOCTHIX BEIIECTB
— KHCIIOPOJA M Cephl. AJUIOTPONHEIE MOAM(PUKAIMH KHCIOPOaa B cephbl. XHMUYECKHE CBOMCTBA Cepbl (B3aUMOJICHCTBHE ¢ HEMETAJLIAMH, MCTAII-
JlaMH, KOHIICHTPHPOBAHHBIMH a30THOM M cepHOM KucioTamu). CepoBOIOpoO, CTpoeHHE, HHU3MYECKHEe M XHMUIECKHUE CBOMCTBA (KHCITOTHBIE H BOC-
CTaHOBHTEJbHBIE CBOMCTBA). OKCHIIBI CEphI KAk MPEICTABHTENH KHCIOTHEIX OKCHIOB. CepHUCTas KMCIOTa U ee comu. CepHas KHCIIOTa, (huznye-
CKHE M XMMHYECKHe CBOICTBa (0OIIHe KaK MpeICTaBHTENs Kiacca KACIOT U crenupuyeckue). Conu cepHO# KHCIOTBL XHMUYECKHE PEaKIHH,
JeXKalye B OCHOBE MPOMBINIIEHHOTO CII0c00a MOTyYeHHs CEPHOH KMCIOTHI. [Ipe/icTaBieHust 0 XUMHYECKOM IIPOM3BOJICTBE M CBA3AHHBIX C HUM
npodeccusx. [IpuMenenue cepHoil KUCIOTH | CyabhaToB. KauecTBeHHble peakiny Ha CyIb(UT-, Cyrbdui- 1 cynb(par-annonsl. Haxoxaenue
Cepbl H €€ COeJIMHEHMH B IIpUpojie. XUMAUYECKOE 3arpsi3HEHHE OKPYIKArOIIeH Cpe/ibl COSTMHEHUSIMI CePbl (KMCIIOTHBIE JO0XK/IH, 3arPsA3HEHHC BO3-
JlyXa), criocoObI ero Nnpe1oTBPaIlCHHS.

O61mas XxapakTepucTiKa 37eMeHTOB V A-rpynnbl. OcOOEHHOCTH CTPOEHHS ATOMOB, XapaKTePHbIE CTENEHH OKHCIICHHS.

A30T, pacnpocTpaHeHHe B MPHpoje, (pu3MYeckHe M XHMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METAIIAMHM, BOIOPOIOM, KHCJIOPOZOM).
KpyroBopot a3oTa B mpupo/ie. AMMHAK, €ro (H3UYECKHEe H XHUMHIECCKUE CBOHCTBA (OKMCIICHHE, OCHOBHBIC CBOMCTBA BOJHOIO pacTBopa), IIpHMe-
" HeHHe W IONyYeHHe B JIA0OPATOPHH H IPOMBIILTEHHOCTH. VIOH aMMOHHS, JJOHOPHO-AKI[ENTOPHBIH MEXaHH3M €ro 00pa3oBaHHsL. Conu aMMOHHS,
UX (pH3MYECKHE M XMMHYECKHE CBOICTBA (pa3lioXKeHHe H B3aHMOJIEHCTBHE €O MIeIoYaMy), puMerenne. KadyecTBeHHas peaKkius Ha HOHbI aMMO-
aus. Oxeuzsl asota (I, 1L, 111, IV, V). AsoTuctas KucioTa. A30THas KHCIOTa, ee IIONydYeHHe, (PU3MYeCKHe H XUMHIECKHE CBOHCTBA (oOnue Kax
IIpe/ICTaBATE S Kilacca KUCIOT M crienuduyeckie), IpuMeHeHne. XMMHYECKHe Peakiliy, JIeKalue B OCHOBE IOIMYYCHHs a30THOH KUCIOTHI B
TIPOMEIIIIEHHOCTH. HUTpaTsl ¥ HUTpUTHL. KadecTBeHHBIE peakiiuy Ha HUTPAT- ¥ HUTPAT-aHHOHBL. XUMHYECKOE 3arpsA3HEHHE OKpY>Karolien cpezbl
COeTHHCHHAMH a30Ta (KHCIOTHBIE JI0MK/IH, 3arpsi3HEHHE BO3/yXa, II0YBEI H BOJOEMOR).

docdop, annorponuble Mopuduranun Gocopa (Oensiit u kpacHbli Gocop), Ppusnyeckrne U XUMHUCCKHE CBOHCTBA (B3aMMOZIEHCTBHE C
METAJLIAMH, KACTIOPOLOM, FAJIOreHaMH, KOHIIEHTPHPOBAHHBIMH a30THOMH 1 cepHOi kucinoTamu). Okenjist hocdopa (III, V), pocdopuas kucnora,
du3HYecKye 1 XUMIYECKHE CBOMCTRa, monydyenne. Kauyectpennas peakius Ha pocdar-uonsl. IIpejicrapnenns o raforeHuaax ¢ocdopa (111, V).

TTOHATHE O MAHEPAIBHEIX yI06peHHsIX. A30THbIE, (ochopHbIe, KOMIIEKCHBIE yI0OpeHHs. XHUMUYECKOE 3arpA3HEHAE OKPYKAIOMEH Cpe/bl
coeqMHEHHsIMH a30Ta U gocdopa.

O61mas xapakTepucTiKa 37eMeHToB [VA-rpynnel. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENIEHH OKHUCIICHHS.

Vriiepo, aluIoTponHsie Moudukanuu (rpadut, anmas, Gpyiepen, rpadgeH, HaHOTPYOKH), PU3MYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX
BEIECTR (B3aMMO/IEHCTBHE ¢ METAIIAMH, HEMETAJUTaMH, KOHIIEHTPHPOBAHHBIMHA a30THOM H cepHO# kucnoTamu). [lonsaTue 06 axcopOuuy. Kpyro-



BOPOT yriepoaa B mpupose. OKCHJBI yriiepoja, uX (HU3HIeCKUe U XHMHUYECKHE CBOMCTBA, JIEHCTBHE HA KMBLIE OPraHU3MBI, OJIYyUCHUE H IPUME-
HeHHe. DKoJornyeckue mpobieMsl atMochepsl, cBsA3aHHble ¢ okcHAoM yriaepoga (IV). YronbHas KHCIOTa U €€ COMM, MX (PU3NYECKHe U XUMUYe-
CKMe CBOMCTBA, IIOIyYeHHe H npuMeHenue. KapOonarel, rujpokapOoHaTsl, HX cBolicTBa. KadecTBeHHas peakiys Ha KapOoHaT-HOHBL KCmomns30-
BaHHe KapOOHATOB B OBITY, METUITMHE, IPOMBIIIEHHOCTH M CEJILCKOM XO3AHCTBE.

IlepBoHaYaNLHEIE TIOHATHA 00 OPTaHHYECKHX BENIECTBAX KAK O COSJHHEHHSX yIJepoja: YIIeBOJOPONBI (METaH, 3TaH, STHIIEH, AlleTHIICH),
3TAHOJ, [JIHIEPHH, YKCYCHAsA KUCIO0Ta. [IpUpO/IHble HCTOYHHMKH YITIEBOJOPOIOB (Yroilb, IPHPOJHBIL ra3, He(Th), IPOAYKTHI HX MEPEePabOTKHU, HX
poiih B OBITY M NPOMBIILICHHOCTH. [ToHATHE 0 GHOMOTHYECKH BaXKHBIX OPraHHYECKHX BELIECTBaX — JKHpax, OenKax, yrieBoJax — U UX pOld B
YKM3HH YeJIoBeKa. EJMHCTBO OpraHMYecKUX U HEOPraHUYECKHX COETMHEHHM.

KpeMuuii, ero gusuyeckue ¥ XAMHYECKHE CBOICTBA (B3aUMO/ICHCTBHE C METAJUIAMH, KHCIIOPOJIOM, YTJIEPOJIOM, TAllOTEHAMH ), TTOJTyYCHHE H
npumeHenue. Ponb kpemHus B npupoje u TexHuke. Oxenn kpemuus (IV), kpeMHHeBast KHCIIOTa, CHIIMKATHL: (PH3HYECKHE M XUMHUYECKHE CBOH-
CTRA, TIOTyYCHHE H IPEMEHEHHE B OBITY M NIPOMBINIIEHHOCTH. BaykKHeHIIie CTpOHTEIbHbIE MaTePHANIBL: KEPAMHUKA, CTEKIIO, [IEMEHT, OETOH, JKeJle-
300eroH. [TpobieMbl O€30IacHOr0 UCTIOIb30BaHMs CTPOMTEIBHEIX MATEPHAIIOB B IIOBCEIHEBHOM KHU3HH.

Bop. Ocobennoctu ctpoenns aroma. Obimue npeacTasieHus o GU3HYECKHX B XHMHIECKHX CBOMCTBAX. bopHas kucora.

DKCIIEPUMEHTAJIEHOE U3YUYEHHE BEIECTB U SIBIICHUM:

03HAKOMJICHHE ¢ 00pa3IiaMH MPUPOJIHBIX XJIOPHIOB (IraJIONeHHIOB);

NIPOBEJICHHE ONBITOB, OTPAXKAIOIMUX (HU3NUECKHE U XHMHYECKHE CBONCTBA IalloreHOB H UX COEIHHEHHIA;

U3yYeHHe CBOCTB COJIHOM KHCIIOTEL, h h

NPOBeJIEHHE KA4eCTBEHHBIX Peakiil Ha XJI0pH/I-, OPOMU/I- M HOJMA-HOHBI M HAOIIOIEHHE IPU3HAKOB HX ITPOTEKAHHS;

03HAaKOMJICHHE ¢ 00pa3IiaMi cephl U €€ IPHPOIHBIX COETUHEHHH;

HaOIII0IeHKE TIporiecca 00yTIIMBaHHS caxapa Mo AeHCTBHEM KOHIEHTPHPOBAHHOM CEPHON KHCIIOTHI,

H3y4YeHHEe XUMHYECKUX CBOMCTB pa30aBIeHHOH CEpHON KHUCIIOTEI,

NpOBEJICHHE KAYECTBEHHBIX Peakiuii Ha cyIb(u-, CyabUT- H cyab(aT-HOHBI H HAOMIONCHAE IIPH3HAKOB X MPOTEKAHHS;

03HAKOMJIEHHE ¢ (PH3MYECKUMHE CBOMCTBAMH a30Ta, (hocopa U UX coeIHHEeHHH, 00pa3aMi a30THBIX H pOocHOPHBIX y100peHHui;

IOJIyYeHHe, COOMpaHue, pacrlio3HaBaHHE M H3YUCHHE CBOMCTB aMMHaKa, H3yYeHHEe CBOMCTB COJICH aMMOHHS;

IIPOBEEHHE KAYeCTBEHHBIX peaKIlHii Ha HOH aMMOHUS, HUTPUT-, HUTpAT- U ochaT-HOHBI U H3yYEHHE IPU3HAKOB HX MPOTEKAHHUS;

H3yUYEHHE B3aUMOJICHCTBHS KOHIICHTPHPOBAHHOM a30THOH KHCIIOTBI C MENIBIO, CBOHCTB (OCOpPHOM KUCTIOTEI H €€ COJIeH;

03HAKOMJIEHHE C MOJENSAMH KPHCTATHYECKHX PEIIeTOK anMasa, rpaduta u GysuepeHa, ¢ MpoueccoM aJcopOluy paCTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHEIM YIJIEM H YCTPOHCTBOM IPOTHBOrasa;

MoJIyueHue, coOMpaHue, paclo3HaBaHHe U U3yYECHHE CBOMCTB YIJIEKHCIIOrO rasa;

[IPOBEJIeHHE KaYeCTBEeHHBIX pPeakIiii Ha KapOOHAT- H CHUJIMKAT-HOHbI U M3Y4YE€HHE IPU3HAKOB UX MMPOTCKAHHU;



U3yUeHHE B3aUMHBIX [IPEBpaleHuii KapOOHATOB M I'HIPOKapOOHATOB;

03HAKOMJIEHHE ¢ 00pa3aMy IPUPOIHBIX KapOOHATOB ¥ CHIIMKATOB, C PO/ yKIHUEH CHIIMKATHOH ITPOMBIIIICHHOCTH;

pellleHre SKCIIePHMEHTABHBIX 337124 110 Teme « BaHeilnie HeMeTaJulbl i X COCTMHEHHA) .

MeTaJl/Ibl H HX COeIHHEHHU S

O61mme croicTBa MeTaLIoB. OBIas XapaKTePHCTHKA XHMHIECKAX SIEMEHTOB — METAJUIOB HA OCHOBAHHH X 10JIoxkeHHs B [lepromuaeckoi
cHCTeMe XMMuUeckuX sementos [, Y. MeHieneesa u cTpoenus atoMoB. Mertamnst A- 1 B-rpymm. CtpoeHue IpocThIX BelecTs — MeTaiuio. Me-
TaNTHYecKast CBSI3b M METALIMYECKas KPHCTA/TAYecKas pelteTka (IPUMUTHBHAS KyOudeckas, 00bEMHO-IIEHTPHPOBaHHas KyOnJeckas, TPaHELeH-
TpHpOBaHHAsA KyOHdecKasl, reKcaroHalbHas IIOTHOYIIAaKOBaHHas). 3aBUCHMOCTD (DPH3HYECKUX CBOHCTB METAIIOB OT CTPOCHHST KPUCTAILIOB. Jnek-
TPOXHMHYECKHH P Hampskenuit MeTayuioB. OOIHe XHMHYECKHE CBOHCTBA MeTayioB. O0uiye Croco0s! MOMyYeHHs METALIOB, METAIITYPIHA.
DIIEKTPONIH3 PACIIABOB H PACTBOPOB COJIell KaK OUH M3 CHOCOOO0B MOJTyYeHHs METAIUIOB. [I0HITHE 0 KOPPO3HH METAIIOB, OCHOBHBIC Croco0b!
3AIIATHL X OT Koppo3uH. CIUTABHI (CTalb, 9yTyH, JIOPATIOMHHAN, OpoH3a). [[puMeHeHHe METAUIOB H CIUIABOB B OBITY M IPOMBIIIICHHOCTH.

Memannvt A-zpynn

I{esTounBIe MeTaITEL TToNokeHKe B [leproandeckoii cucTeMe XMMuyeckux anementos [I. M. Menzeneesa, cTpoeHHEe HX aTOMOB, HAXOXK/IC-
HHe B pHpoje. DH3NYECKUE U XMMHYECKHE CBOMCTBA (Ha IPUMEPE HATPHs M KaIUs), nonyyeHne. OKCH/IBI X THIPOKCH/IbI HATPHS M KaJIHS. I1pu-
MCHEHHE ILIEJOUHBIX METAIIOB H HX COEIMHeHHUH. bHoIorHYecKas poJib HaTpUsl U Kanus.

I1leouHO3EMETbHEIE METALIHI MATHUAN U KalbLHii: Ionoxenue B [leppognyieckoi CHCTEMe XMMHYECKHX 3IIEMEHTOB JI. . Menneneesa,
CTpPOEHHE HX aTOMOB, HaxOXK/JEHHE B mpupoe. Pu3uyeckue ¥ XUMHYECKHE CROMCTBA MATHASA M Kaiblius. BaxHelIe coeMHEeHHs Kalblus 1
Maraus (OKCHI, THIPOKCHJI, COJI), CBOIMCTBa, IpHMeHeHHe. JKeCTKOCT BO/Ibl K cocoObI €€ yeTpaneHus. KpyroBopoT Kalblius B IPUPOZE.

AJIOMHHMI: TTOIOKeHHE B [lepHOIHYECcKOil crucTeMe XuMudeckux anementos JI. V. Menneneesa, CTpoeHHe aTOMa, HAXOXKICHHE B IIPHPO-
ne. GusHUecKre ¥ XUMHYECKHe CBOMCTBA AMIOMHHHA. AM(OTepHBIE CBOMCTBA OKCH/IA M THAPOKCHIA amoMUHHS. [IpuMeHeHHe allOMHHHUS U €ro
CILIABOB.

Memannvt b-zpynn

O6mIast XxapakTepHcTHKa METALIOB B-rpynn (1000YHBIX HOATPYII): MOJOKeHHE B |1epHOAMYIECKOH cHCTeME XUMUIECKHX JJICMCHTOB . H.
MeH/te/ieeBa, 0cOGEHHOCTH CTPOCSHHS aTOMOB. SIBIEHHe «IIpOBAIay) JIEKTPOHA HA NPHMEpPE CTPOCHHS aTOMOB XpOMa, ME/IH, cepedpa. BaneHTHbIe
COCTOSIHUS ATOMOB d-3IIEMEHTOB, CTEIICHH OKHCIEHHS aTOMOB B COSIHHEHHUAX. 3aBHCHMOCTE KHCIIOTHO-OCHOBHBIX CBOHCTB OKCH/IOB M THIPOKCH-
JIOB METAIUIOB OT 3HAYCHHS CTEIICHH OKHCIECHHMS 3JIEMEHTA B COSIMHCHAN (Ha IIpUMepe coeMHeHui xpoma). IlepBoHadaabHbIe IPEICTABICHHS O
KOMIUIEKCHBIX COe/IMHEHHSIX.

Menp 1 cepebpo: CTpOEHHE aTOMOB, CTEIIEHH OKHCIeHHs. OOmue KpaTKue NPE/ICTaBIeHHs O (H3HICCKAX H XUMHIECKUX CBOMCTBax IIpo-
CTBIX BELIECTB (B3aUMOJEHCTBHE C KHCIOTAMH-OKMCIMTENIMHA), 00 X OKCHIAX, THAPOKCHJIAX H CONAX, UX MpuMeHeHnH. [IpesicTapienus 06 am-
MHAYHBIX KOMILTEKcax cepebpa u Memu. KauecTBeHHbIe peakI[iy Ha KaTHOHBI Meiu (2+) u cepebpa.



[{MHK: CTpOEHHE aToMa, CTelleHb OKHUCIICHUS. XapaKTepHCTHKA (pH3HYECKHX ¥ XHMHYECKHX CBOMCTB, IPHMEHEHHE, amM(doTepHBIE CBOHCTBA
OKCHJIa ¥ THApOKcHa. KauecTBeHHBIE PEaKIMK HA KATHOHBI I[AHKA.

JKeneso: cTpoenue aToma, cTeneHu okucienus. Haxoxnenue B npuposie. PU3HYecKre U XMMUYECKHE CBOMCTBA JKENe3a, TPUMEHEHHE. buo-
Jormyeckas poib xkenesa. OKcHbl, THAPOKCHB! U comn kenesa (IT) u xkenesa (III), ux coctas, cBOMCTBA M NOTYYCHHE. KayecTBenHble peakiimu
Ha KATHOHBI jkere3a (2+) u xenesza (3+). Uyryn u craib — CIIIaBbI Jkele3a. [Ipou3BoaCTBO IyryHa M CTAIH. JKOJIOTHYCCKHE npo0OIieMBl, CBI3aH-
HBIE C META/LTY PrHYECKUMH IIPOU3BOICTBAMH.

DKCIEPUMEHTATBHOE H3yUeHHE BEINECTB U SBICHHH:

O3HaKOMJIEHHE ¢ 00pa3aMu METAIJIOB U CILTABOB, X (PH3MYIECKHMH CBOHCTBAMHE;

MOJIENIMPOBAHUE METATHYECKON KPHCTAJUIMYECKOH PELICTKH;

H3y4yeHHe B3aMMOJIEHCTBHS METAIIIOB C BOJIOH, C PaCTBOPAMH COJIEH M KHCIIOT, HCCIIEIOBAHUE ITPOLECCOB 3JIEKTPOIM3a PACTBOPOB XJIOPHIA
e (1) u nonuna Kanus, KOppo3HuH METAILIIOB,

u3y4cHHE 0COOEHHOCTEN B3aMMOICHCTBHSA OKCHIIOB KaJIbIIMA U HATPHSA C BOIOH, HX THAPOKCHJIOB — C OKCHIOM YIJIEpO/ia (IV) u xucnoramu;

U3y4EeHHE CBOMCTB KapOOHATOB M THIPOKAapOOHATOB KaJlbIIUs, YKECTKOH BOMBL,

U3yYEHHE TIPOLIECCOB OIYYEHHS I'HIPOKCHIOB JKeIe3a, MX XUMHUYCCKHX CBOMCTB;

M3yYeHHe TIPU3HAKOB IIPOTEKAHHs KA4ECTBEHHBIX PEaKIMi HA HOHBI (MArHus, KaIbIUs, aTFOMHHHUSA, IIMHKA, KEIe3a (2+) u xeneza (3+), me-
oa (2+);

HaOTIO/ICHHE U ONHCAHHE OKPAIIMBAHHS [UIaMEeHH HOHAMHU HATDHSI, KIS H KaJTbLUs;

uccnenoBanye aM(pOTEPHBIX CBOMCTB THPOKCHA alFOMHHHS, ruapokcuaa xpoma (I1I) u ruppokcuia nuHKa;

peleHne SKCIepHMEeHTaNBHEIX 33/1a4 110 TeMe « BaykHeInHe MeTalIbl H HX COE/IMHEHHSD .

XHMHSA U OKPY:KA0MIas cpena

BemiecTBa i MaTepHasbl B OBCEIHEBHOM KU3HH 4eiloBeKa. BaxkHelinye BelecTBa M MaTepuaibl, 00IacTh ux npuMeHeHns. besonacuoe
HCIIOJIb30BAaHUE BEINECTB M XHMHUECKUX peakiuii B ObITy. Ilepras noMols npu XHMHYECKHX 0JKOTaX W OTPABICHHAX.

HoBble MaTepHaTBI M TEXHOJIOTHH. [ [pHHIMIIBI «3€ICHONH XHUMHUH.

OCHOBBI 9KOJIOrHYeCKOM IPaMOTHOCTH. XHMHs ¥ 3J0POBbE. 3HAYEHHE H3YYaeMbIX XHMHICCKHX JJIEMEHTOB H MX COCTHHCHUH JUIs dbyHKIH-
OHHPOBAHHSI OPraHK3Ma 4desioBeka. [IoHATHE 0 310pOBOM 00pa3e KU3HH.

XUMHYecKoe 3arpsa3HeHHe OKPYKaIoImel cpe/ibl. DKOJIOTHUECKHE NPOOIEMBbI, CBI3aHHBIC C COCTHHEHHMH YIJIEPO/a, a30Ta, CEPbI, THKCIIBIX
mertamuioB. [lorsatue o ITJIK. Pois XMMHH B PEIICHHH SKOJIOTHIECKHX IIPOOIeM.

DKCIEepHMEHTANBHOE H3y4YeHHE BEIUECTB W SIBJICHHI: O3HAKOMIIEHHE ¢ 00paslaMH MaTepHalioB (CTEKIIO, CIUIaBbl METAIIOB, MOJHMEPHBIC
MaTepHaNsl), ONpe/eeHrHe KHCIOTHOCTH MPHPOJHBIX BOJ, MOACIHMPOBAHME Tpolecca 00pa3oBaHus KHCIOTHOIO J0XKs, H3yUCHHE €ro BO37CH-

CTBHSI HA MaTEPHAJIBL.



IToBTOpeHHe H 0000IMEeHHe 3HAHUI 0CHOBHBIX pa3e/oB Kypcos 8-9 Kiiaccos

ITepromyueckmii 3akoH U [lepuoapyeckas CHCTEMa XHMUYECKHX JEMEHTOB B CBETe IPe/ICTaBICHHH O CTpPOeHHUs aToMa. 3aKOHOMEPHOCTH B
HM3MEHEHHH CBOHCTB XHMHYECKHX 2JIEMEHTOB U UX COCIMHEHUH B IIEPHOJIAX U IPYIIIaXx.

CTpoeHue BENIECTBA B TBEPAOM, KHUIKOM H ra3000pa3HOM COCTOSIHUH. BHIIBI XMMHYECKOH CBA3H. 3aBHCHMOCTh CBOMCTB BEINECTBA OT THIIA
KPHUCTAJUTHYECKOH PEIIeTKH U BUJIA XMMHYECKOH CBA3H.

Knaccupukanus XHMAYECKAX peakldi 110 pa3aIM4yHbIM Npu3HaKaM. [IporaHo3upoBaHue BO3MOXKHOCTH NPOTEKaHWs XMMHUIECKUX IIPEBPAIe-
HHI B Pa3IMYHBIX YCIOBUAX HA OCHOBE IIPEJACTABICHHH XUMHUYECKOH KHHETHKH H TEPMOJTHHAMHUKH.

XHMHYECKHE Peaklliy B pacTBopax. [ uapomn3 conel. Peakiiuy oKuCIIeHUA-BOCCTAHOBIIEHHS. DIEKTPOJIH3.

CBoiicTBa KHCJIOT, OCHOBaHHMM M coJiel B CBeTe MpEACTaBIeHUH 00 SIIEKTPOJUTHYECKON JUCCOLMALMH H OKHCJIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIHIX.

Mexcnpeomemmuole cea3u

Peanusanus MeXIPEIMETHBIX CBA3EH NPH W3YYEHHH XHMHH B 9 Klacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHHE KaK OOLIMX eCTECTBEHHO-
HAyYHBIX MOHATHH, TaK YU IOHATUH, IPUHATHIX B OT/IEJbHBIX €CTECTBEHHBIX HayKaX.

OBume ecTecTBCHHO-HAYYHBIE TIOHATHA: sBIeHHe (IIPOIeCce), HAyYHBIH (aKT, THIOTe3a, TEOPUs, 3aKOH, aHAIN3, CHHTE3, KIacCHpuKalus,
NEPHOJIMYHOCTD, HADJIIOICHHE, SKCIIEPUMEHT, MOJIETHPOBAHHE, H3MEPEHHE, MOJICIb, TEXHOIOT U, MATEPHAJIbBL.

®u3pKa: BEIIECTBO, TEJIO, ¢dbuznyecKue BETHUHHBI, €IUHHIIBI M3MEpeHHs, Macca, 00BEM, KOJTHYECTBO TEIIOTHI, aTOMBI M MOJICKYJIbl, arpe-
raTHBIE COCTOSIHHE BEIECTRa, CTpPOEHUE Ta30B, )KUIKOCTEH U TBEP/BIX (KpHCTaJIJIquCKHx) TeN, KpUCTAJUTMYECKas pelleTKa, dIeKTPOH, SIPo aTo-
Ma, IIPOTOH, HEHTPOH, HOH, HYKJIHJI, H30TOMBIL, KBAHTBI, PAIHOAKTHBHOCTH, allb(a-, OeTa- ¥ raMMa-H3/ydeHue, dJEKTPHIECKHH 3apsi, IPOBOJHH-
KH, MOJIYIIPOBOJAHKUKH, TUDIEKTPHKH, COTHEYHBIH CIIEKTp, pa3IokeHHe OeI0oro CBeTa B CIEKTP.

Buonorus: sxocucrema, Onocdepa, GpoTocHHTe3, MPOIECCH 00MEHa BEIECTB, MUHEPAIIBHBIE YI00PEHHS, MHKPOIIEMEHTHI, MAaKpO3JIEMEH-
ThI, TMTATEJIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbL, TOPHBIE OPOBL, MOIE3HBIC HCKOAeMEIe, TOIUIHBO, BOJHbIE PECYPCEI, ILIAHETa 3eMJIsL.

TexHOIOrHs: CTPOHTENBLHBIE TEXHOIOTHH, CEIBLCKOXO03SHCTBEHHBIE TEXHOIOTHH, TEXHOIOTHH JJIEKTPOHHONW MPOMBIIUICHHOCTH, HAHOTEXHO-
JIOTHH.



[UJIAHUPVYEMBIE PE3VJIbTATBEI OCBOEHUMS ITPOI'PAMMBI T10 XUMKWIK HA YPOBHE OCHOBHOTI'O OBIIEI'O

OBPA3OBAHMS (YI'JIYBJIEHHBIM YPOBEHD)
JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHHs IMPOrPaMMbI OCHOBHOTO 0OINero oOpa3oBaHHs JOCTHUIAKOTCA B XOoze 00ydYeHHs XMMHH B €IMHCTBE
y4eOHOH M BOCIMTATENLHOMN JeITeIbHOCTH 00pa30BaTelIbHOH OpPraHU3alMi B COOTBETCTBUH C TPAAMIMOHHBIMA POCCHHCKIMH COLMOKYJITY PHBI-
MH ¥ J[yXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMHU, IPHHATHIMEA B 00IIECTBE MPaBHIaMH M HOPMaMH MOBENEHHUS U CIIOCOOCTBYIOT IIPOLIEccaM CaMomo-
3HaHKs, CAMOPA3BHTHS W COIHATH3AUH 00yJaroIuXcs.

JIMUHOCTHBIE Pe3yIbTaThl OTPAKAIOT TOTOBHOCTH 00YJArOIIMXCS PYKOBOJCTBOBATECS CHCTEMON NMO3HTHBHBEIX LEHHOCTHBIX OPHEHTALUH H
pacuIipeHue ONbITa IeATEIbHOCTU Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIHTAHHS:

[POSBIICHHE IIGHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYyIbTYPHOMY, HAyYHOMY W MCTOPHYECKOMY HACJICAUIO, MIOHMMAaHUC 3HAYCHHUS
XMUMMYECKOH HAYKH M TEXHOJIOTHH B KH3HH COBPEMEHHOI'O O0INECTBA, B Pa3BUTHH SKOHOMHKH POCCHH M CBOEr0 pErHoHa;

2) rpakIaHCKOro BOCIIMTAHHS:

npe/cTaBlIeHHe O CONHATLHBIX HOPMAaxX M NPABHJIAX MEXIIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, HPOSBICHHE KOMMYHUKATHBHOH KYJIBTY-
PBI B pazHOOOPa3HOH COBMECTHOMH JIEATEIIBHOCTH, :

CTpeMJIEHHE K B3aUMOIIOHHMAHHUIO U B3aHMOIIOMOIIIHM B ITporiecce yueOHoH 1 BHeyqe6H0H NEeATENBHOCTH;

FOTOBHOCTE OIIEHHBATE CBOE ITOBEJCHHE H MOCTYNKH CBOMX TOBAPHIIEH € MO3HIMH HPABCTBEHHBIX H IPABOBBIX HOPM C Y4ETOM OCO3HAHHSA
MIOCJIEICTBHI IIOCTYIIKOB;

3) dopMHpOBAHHS LIEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHPOBO33PEeHYCCKHE MPEICTABICHHUS O BEIECTBE H XUMHUYECKOH PEaKIHH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKd H
HEeO0OXOIUMBIe JIUIA TOHMMAaHUA CYIIHOCTH HAYYHOH KapTHHbBI MHPA;

OCO3HAHUE IIEHHOCTH HAY4HOI'O IMO3HAHHSA [T PA3BHTHS KKIOTO YEJOBEKA U MPOH3BOJHTENLHEIX CHII OOIIECTBA B IIEJIOM, PO M MECTa
HayKH « XMMHS» B CHCTEME HAYYHBIX NPEICTABICHAHN O 3aKOHOMEPHOCTSIX PA3BUTHS MPHPO/IB, B3AUMOCBS3AX YEIOBEKA C IPUPO/THON H TEXHOJIO-
THYECKOH cpelnoi;

MO3HABaTENbEHAd MOTHBALUA M HHTEPEC K 00YYEHHIO, FOTOBHOCTE H CIIOCOOHOCTH K CAaMOPA3BUTHIO H CaMO00pa30BaHHIO, K HCCIIeI0BATE b=
CKOMH JesSTeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIEHUS M YPOBHSA JalbHEHIIEro o0ydeHus;

4) BoCIUTAHHS KYJIbTYPHI 310POBbI:



OCO3HAHHUE IIEHHOCTH JKH3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKA Ha 3/I0POBBIA 00pa3 KU3HH, OCO3HAHHE MOCTIE/I-
CTBHH M HEIPUATHE BPEIHBIX MPHBLIYEK (YIIOTPEOIEHHS AKOr0Isl, HAPKOTHKOB, KYPEHHU), HEOOXOIMMOCTH COONIIOEHHS MPABHII OE3011aCHOCTH
IIpY OOpALICHAH ¢ XUMHYECKUMH BELIECTBAMH B Y4E€OHBIX U SKH3HEHHBIX CUTYallUsiX;

5) TpyaoBoOro BocnuTaHHus:

dopMHEpOBaHKE NEHHOCTHOTO OTHOLIEHHS K TPYAOBOH JCATEIBHOCTH KaK €CTECTBEHHOH MOTPeOHOCTH YeJloBEKa H K HCCIIE0BATENIbCKOH
JIeATENLHOCTH KaK BEICOKO BOCTPeOOBaHHOM B COBPEMEHHOM OOIIECTBE;

Pa3sBHTHE HHTEPECA K MPO(ECCHsIM, CBI3aHHBIM C XUMUEH, B TOM YHciIe K podecchsM HayuHoH cephl, 0CO3HAHKE BO3MOXXHOCTH Camope-
aJIM3aluy B 9TOH cepe;

6) 3K0JI0rHYeCKOr0 BOCIHTAHMS:

0CO3HAaHHE HEOOXOMHMOCTH OTHOIICHHS K IIPHPOJIE KaK HCTOYHUKY JKH3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

TIOBBIIIEHHE YPOBHS 3KOJOTHYECKOM KYJBTYpHI: IPHOOPETEHHE OIBITA IVIAHHPOBAHHS HOCTYIIKOB H OLEHKH HX BO3MOXHBIX IIOCIEICTBUH
JUISL OKPYKAIOIIEH CpPebl; 0CO3HAHUE ITI00ATBLHOr0 XapakTepa SKOIOTHYECKHX MPoOJIeM H My Teil HX peleHus; CIIoCOOHOCTh MPUMEHSTh 3HAHUS,
HOJIy9acMBbIe TIPH U3yUYEHHH XUMHH, JJIs PeLICHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH CPe/loi; aKTUBHOE HENPUATHE NCHCTBUM, MPHHOCAIINX BPE.L
OKpY?KaIOIEH Cpejie; OCO3HAHKE CBOEH POJH Kak rpakHalHHa H NOTPeOUTENS B YCIOBHAX B3aUMOCBSA3H IPUPOIHOM, TEXHOJIOIHYECKOH U COIHM-
aNbHOM Cpel; TOTOBHOCTE K YYACTHIO B IPAKTHYECKOH JEATEIEHOCTH 3KOJOIHUECKOH HAlPABJIEHHOCTH.

METAINPE/JMETHBIE PE3YJIbTATBI

MerTanpeMeTHBIE pe3yJIBTATEl 00y YAFOIIHXCS, OCBOUBIIHMX IPOTPaMMy 110 XHMHH OCHOBHOTO 00IIero o0pasoBaHHsi, BKIIIOYAIOT:

YCBOEGHHE MEXKMCIUITMHAPHBIX (MEXKIIPEIMETHBIX) MOHATHH, OTPAKAIONINX MaTepHabHOE eIHMHCTBO MHPA M IPOIECC MO3HAHUS (Belie-
CTBO, CBOMCTBO, DHEPIHs, SIBJICHHE, HAYYHBIH (aKkT, 3aKOHOMEPHOCTh, FMIIOTE3a, 3aKOH, TEOPHs, HaOIIOICHHE, H3MEPEHHE, HCCIIE/I0BAHKE, KCIIE-
PHMEHT H JIPyTHE);

OBJIAJICHHE YHHBEPCATLHEIMA YIeOHBIME JeHCTBHSIMH (1103HABATEILHBIME, KOMMYHHUKATHBHBIMH, PETY/ISTHBHBIME), BOXXHBIMH IS IOBbI-
menns 3QPEKTHBHOCTH OCBOCHUS COEPXKaHuS yueOHOro npeamera, GopMHPOBaHHs KOMIETEHIHH, a TAKKe IPOEKTHO-HCCIIECIOBATEIbCKOM Jies-
TEJBHOCTH 00y4aroIUXes B Kypce XHMHUH;

CIIOCOOHOCTh MX HUCIIONB30BATH B YUeOHOH, TO3HABATENILHOH U COLMANILHOM IIPaKTHKE.

IHo3naBaTebHbIe YHHBepCAJIbHbIE YUeOHbIe JelicTBHSA

ba3zoBbie Joruyeckue JelcTBHA:



YMEHHS HCIIONB30BaTh MPHEMBI JIOTHYECKOTO MBIIUIEHHS IIPH OCBOCHHH 3HAHMI: PACKPHIBATH CMBICT XUMHYECKHX NMOHATHH (BBIIEIATD HX
CyIIeCTBEHHEIE TIPH3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTHMH MOHSATHAMH); aHAIM3HPOBaTh, CPaBHUBATh, 0000IIaTh, BHIOUPATH OCHOBaHHS
JUISL KITacCH(HKAIMH H CHCTEMATH3AIMH XUMHYECKHX BEIECTB U XMMHUYECKHX PEAaKLHUH; YCTaHABIMBATEH IIPHIHHHO-CIIC/ICTBCHHBIC CBA3H MEXTY
0OBEKTAMH H3YYEHHs; CTPOMTH JIOTHYECKHe PacCysKAeHHs (MH/yKTUBHbIE, JIEAYKTHBHbIC, [I0 aHAJIOTHH); IIPeUIaraTh KPUHTEPHU M BBIABIATE 00-
IIHE 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B H3YYAeMBIX IPOIECCAX H SBICHHAX; IIPOBOJUTE BBIBOJBI U 3aK/IFOYECHUS; YMEHHUS IPUMEHATH B TIPOLIEC-
ce TIO3HAHMS MOHATHSA (IpeIMETHBIE H METAIIPEAMETHbIE), CHMBOJIHYECKHE (3HAKOBBIE) MOJICIH, HCIIO/IB3YEMbIE B XUMUH, TIPe00Opa30BbIBATh MO-
JieTIbHBIE MPEICTABIeHAS — XUMHYECKHH 3HaK (CHMBOJ 2JIEMEHTA), XUMHYecKasd (OopMyJia ¥ ypaBHEHHE XHMHYECKOH PEAKIUU — IPH PEIICHHH
y4eOHBIX 3a[a9; C YUETOM 3THX MOJIEIBHBIX [IPE/ICTAaRICHUI XapaKTepu30BaTh H3y4aeMble XHMHYECKHE BELIECTBA H XUMHUYECCKHE PEAKIIHH.

Ba3oBble HCCIEN0BATEILCKHE AeiicTBHSA (METOAbI HAYYHOI 0 IIO3HAHHS BeIeCTB H sIBJICHHI):

yMeHHs TPHMEHATh METOIbI HAYYHOTO MO3HAHMS BELIECTB M SBICHHIl Ha SMIMPHYECKOM M TEOPETHYECKOM YPOBHAX B y4eOHO! MO3HaBa-
TEJILHOM M MPOEKTHO-KCCIIEI0BATEIBCKON AEATEIBHOCTH;

yYMEHHS HCIIOJNE30BaTh [MOCTABICHHBIE BOIIPOCH B KAYECTBE HHCTPYMEHTA NMO3HAHHSA H CaMOCTOSTEILHO CTABUTH BOIPOCH; aHAJIM3HPOBATH
(haKThl, BLIABIATL W (POPMYJIHPOBATH MPOGIEMY, OTIPENETATh ek U 3a/laui, COOTBETCTBYIOIHME PEIICHHIO MPOOIIeMbl; MpeIaraTe ONHCaTeNb-
HYIO WJIH OOBACHUTENBHYIO THIIOTE3Y U OCYIIECTBISITH €€ NPOBEPKY; YMEHHs IPOBOJUTH W3MEPEHHS HEOOXOJMMBIX MapaMeTpoB, BEIMHCICHHA,
MOIETHPOBaHHE, HAOIIOJCHHS M DKCIICPHMEHTHI (DeaibHble M MBICIEHHBIE), CAMOCTOSTEIBHO MPOTHO3HPOBATh PE3YJILTATLI, (pOPMYIHPOBATH
0600IIEHNs U BBIBOJIBI IO PE3YJILTATAM IIPOBEIECHHOTO OIIBITA, HCCIEI0BAHHS, COCTABIIATH OTYET O MPOJIEIaHHON paboTe;

PaGora ¢ uapopmanueii: ; ;

YMEHHS OPHEHTHPOBATHCS B PA3IMYHBIX HUCTOUYHHKAX HH(OpPMAIHK (HayuyHO-TIOMyISpHAas JIMTEPATypa XUMHYECKOTO COAEPHKAHHU, CIPaBOY-
HBIe TI0COOHS, pecypchl MHTepHeTa); aHATM3UPOBaTh HHPOPMALMIO ¥ KPUTHIECKH OLCHHBATH €€ JJOCTOBEPHOCTH H HEMPOTHBOPEIMBOCTH, OTOH-
paTh ¥ HHTEPIPETHPOBATh HHDOPMAIMIO, 3HAYUMYIO ISl PelleHHs y4eOHOI 3a/1auu; yMEHHs IPHMEHSATh Pa3IMYHble METOABI U (HOPMYIHPOBATH
3ampockl IpH TIOUCKE H 0TOOpe HH(pOpPMALHH, HEOOXOHMOMN /sl BBINOIHEHHS Y4eOHBIX 3a/1ay; HCIOIb30BaTh HHPOPMAIIMOHHO KOMMYHUKATHB-
HBIC TEXHOJIOTHH H Pa3IHYHblE TIOMCKOBBIE CHCTEMBI; CAMOCTOSITENIHO BHIOMPATH ONTHMAILHYIO (hOpMY MpeICTaBleHHs HH(opMauu (CXeMEL,
rpadyFKH, THArpaMMBL, TaOTHIIB], PUCYHKH W IpYTHe (OPMBI); YMEHHS HCIIOJIB30BATh HAYYHBIH A3BIK B KAYECTBE CPEICTBA PAOOTHI C XUMUIECKOH
MH(pOpMaIHeii; IPAMEHATL MEKIPeIMETHbIE ((PH3HICCKHE H MaTeMaTHIECKHE) 3HAKH H CHMBOJIbL, POPMYIIbI, abOpeBUATY PBI, HOMEHKIIATYPY, HC-
NOJIB30BATH H MPEOOPA30BBIBAT 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HArIIAAHOCTH.

KoMMyHHKaTHBHBIE YHHBepCAIbHbIE yHeOHbIe NeCTBHA:

1) yMenus obmenus (MUCEMEHHON ¥ YCTHOH KOMMYHHKAIHH):



TIPEJICTABJIATE MONyYEHHbIE Pe3yJIbTaThl II03HABATEILHOM JESATEIPHOCTH B YCTHBIX U MHCHMEHHBIX TEKCTAX; nmyOJIMYHO BBICTYNATh C Mpe-
3eHTAIMeH Pe3yIbTATOB BHITIONHEHHS XAMHYECKOTO SKCIIEPHMEHTa (HCCIIEI0BATENBCKOM 1ad0paTOPHOH HITH IpaKTHYECKOH paboTEHI, y4eOHOro
IIPOEKTa); B XOJ€ AMANora i (M) THCKYCCHH 3a/[aBaTh BOIPOCHI [0 00CYKIaCMOH TEME U BBICKA3bIBATE HICH, (OpMYITHPOBATH CBOM IIPEIJIONKE-
HHUsI OTHOCHTEILHO BBIMOJHEHHUS IIPEIJIOKEHHON 3a1a9H.

2) yMeHus y4eOHOro COTpyAHAYECTBA (TPYIIIOBAs KOMMYHHKALW):

y4acTBOBATh B IPYIIOBBIX (hOpMax pabOTEI: MIAHHPOBATH OPraHU3AIHIO COBMECTHOH paboThI, ONPEJIENITh CBOIO POJib, PACIpe/eATh 3a-
JaqH MESKTy WICHAMH TPYIIIIbI; BBIIOIHSATH CBOIO YacTh pabOThI, KOOPAMHHUPOBATH CBOM JICHCTBHUSA C JEHCTBUAMH JPYTUX WIEHOB KOMaH/IbI, OIpe-
JIeJSITh KPUTEPHH IO OlIEHKE KadyeCTBa BBIOJIHEHHOMH paboThl; penarts BO3HUKAIOIIHEe po0JieMbl HA OCHOBE y4eTa OOLIMX HHTEPECOB M COTTIaco-
BaHUS MO3UIMHI, YYaCTBOBATh B 00CYKICHHH, OOMEHE MHEHHSIMH, «MO3TOBOM LITYPME» ¥ APYTHX (opMax B3auUMOJIEHCTBHS.

PeryisiTHBHBIE YHHBEPCAIbHbIE yueOHbIE 1eiiCTBHS

OBIIaficHHE YHHUBCPCATBHBIMH YYeOHBIMH PETYIATHBHBIMH JICHCTBUSMHU BKIIFOYACT Pa3sBUTHE CAMOOPraHH3alNH, CAMOKOHTPOILA, CAMOKOP-
PEKIIHUH, B TOM YHCIIE:

YMEHHs pelnarh yaeOHbIe H MCClle/I0BaTebCKIE 3a/lauk: CAMOCTOATENBHO BHIOMPATh CIIOCO0 PeIeHHs yueOHOM 3a/1aun (CpaBHMBATh HE-
CKOJIBKO BAPHAHTOB PEIIeHHs, BEIOMPATh Hanbosiee MOAXOIAINHN C YIeTOM CaMOCTOATENILHO BbIIEICHHbIX KpHTEPHER), IUTAHHPOBATH CBOIO pabo-
Ty TIPH pelleHHH yu9eOHOH MM HCCIeN0BaTeNbCKOM 3a/adi; HA OCHOBE MOJYYEHHBIX Pe3yJIbTaToB (OPMYTHPOBATH OOOOIIEHHS U BBIBOJBI, PO~ h
THO3HPOBATH BO3MOKHOE Pa3BHTHE HPOLECCOB; aHATH3UPOBATH PE3YJILTATHI: COOTHOCHTH CBOM JICHCTBHSA C IUIAHUPYEMBIMH PE3yJIbTaTaMH, 0CY-
IIECTBIIATH CAMOKOHTPOJIb JIESTENILHOCTH; KOPPEKTUPOBATh CBOIO [EATEILHOCTh Ha OCHOBE CaMOaHaJIn3a U CAMOOLICHKH.

MNPEJMETHBIE PE3YJIbTATDBI

IIpe/METHEIE PE3YJIHTATEl OCBOCHHS IPOrPaMMBI IO XHMHH OCHOBHOTO 0OIIEro 00pa3soBaHHs Ha yriay6JIeHHOM YPOBHE HMEIOT o0Iee co-
JepKaTeNnbHOE SIPO ¢ MPEJMETHBIMU Pe3yIbTATaMK 0a30BOTO YPOBHS, COMMIACOBAHBI MEXKIY COOOM, YTO MO3BOJISIET PeAlM30BEIBATH yriyOlIeHHOe
M3yUeHHe KaK B PAMKAX OTJIEJBHBIX KJIACCOB, TAK M B PaMKaX PeaM3allid MHIMBHAYaIbHBIX 00pa30BaTeIbHBIX TPaeKTOpHH, B TOM YHCIIEC UC-
IONB3YSl CETEBOC B3aUMOJEHCTBHE opraHu3almu. [[o 3aBeplIeHUH peaM3allii IPOTPaMMBI yrIIyOIeHHOTO YPOBHsA 00y4Yaromuecsi CMOryT Je-
TaNbHee OCBOMTH MATEpPHA, OBJIAIETh PACIIMPEHHBIM KPyroM IIOHATHI H METOJIOB, PENIATh 3a/ia1y 00JIee BBICOKOTO yPOBHS CIIOKHOCTH.

[IpeaMeTHBIE pe3yIbTaThl BKIKOYAIOT: OCBOCHHE 00YYalOMMMICS HAy4YHBIX 3HAHHH, YMCHHH CII0CO00B IeHCTBUH, CHENUPHYECKHX TUIT
IIpeIMETHOH 061acTH « XUMHS»; OCHOBBI HAYYHOTO MBIILIEHHUS; BHBI IS TEIbHOCTH 10 IOJTYYEHHIO HOBOTO 3HAHHA, €ro HHTCPIPCTAIMH, npeood-



PA30BAHMIO M PUMEHEHUIO B PA3JIMYHBIX YIEOHBIX U PealbHBIX KU3HEHHBIX YCIOBHSX; 00eCIeUHBAIOT BO3MOXKHOCTh YCIEIIHOTO 00y4eHHs Ha
CIIEAYIOUIEM YPOBHE 00pa30BaHHUs.

K koHiy o6yuenus ¢ 8 kiacce y obydarommerocs 0y1yT cOpMHPOBaHbI CIIE/yIOIIHE IPEIMETHBIC PE3y/IbTaThl H3yUCHUS XMMHHU Ha yray0neH-
HBIM YPOBHE:

PAcKpPBIBATh CMBIC] OCHOBHBIX XHMHYECKHX IOHATHI: aToM, MOJIEKY/Ia, XAMUYECKHH DJIEMEHT, META/UI, HEMETAII, AJVIOTPONH, TIPOCTOC
BEIIIECTBO, CIIOKHOE BELIECTBO, CMECh (OMHOPOHAS U HEOJHOPOHAs), BaJIEHTHOCTh, OTHOCHTEIIbHAA aTOMHAs W MOJICKYJIApHas Macca, Kojm4e-
CTBO BEIECTBA, MOJIb, MOJIIPHAS MAcca, MaccoBast J0Jisi XHMHUYECKOTO 3JIEMEHTAa B COE/IMHEHUH, MOJIAPHBIA 00BEM, OTHOCHTENLHAS TIOTHOCTD
ra30B, OKCH/I, KHCJIOTA, OCHOBAHHE, COJb, aM(DOTEPHBIH OKCHI, aM(pOTEPHBIH THAPOKCH]], XHMUYECKas PeaKIlus, KIacCu(pUKAIis peakiuii: peak-
LMK COE/IHHEHHAs, PEaKIHH PA3I0KeH s, PEAKIIMH 3aMelIeHHs, PeaKi[ii 00OMeHa, 9K30- B SHI0TEPMUYECKHE PEAKIIHH; TEIIOBOM 3 dexT peakiuu;
APO aToMa, SIEKTPOHHEBIA CIIOH aToMa, aToMHas OpOMTallb, PajiiyC aroMa, XMMHYCCKas CBSi3b, NMOJISIPHASA W HEMOISIPHAS KOBAJICHTHASA CBA3D,
HOHHAs CBSI3b, HOH, KaTHOH, aHHOH, PACTBOP, MAacCOBas JOJIS BENIECTBA (IPOLEHTHAS KOHIEHTpPAIKs) B pacTBOPE, MOJISIpHAas KOHICHTPALHS Be-
IIECTBA B PACTBOPE; JJIEKTPOOTPHIATENBHOCTD, CTETIEHb OKHCJIEHHS, OKMCIUTEIH W BOCCTAHOBHMTENH, OKHCIICHHE M BOCCTAHOBICHUC, OKHCIIH-
TEJIbHO-BOCCTAHOBUTELHEIE PEAKIIMK, METOJI SJIEKTPOHHOTO DanaHca;

HIJUTIOCTPHUPOBATE B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX NOHSATHH ¥ IPAMEHSTH ITH TIOHATHS IPH ONHCAHUHA BEIECTB H HX NpeBpaLICHHH;

HCIIONB30BATh XAMUYECKYIO CHMBOJIHKY JUIS COCTABJICHHs (POPMYJT BEIIECTB H YPABHEHHH XHMIIECKHX PEaKIIHii;

OIIPEIENIATh BATEHTHOCTH ATOMOB 3IEMEHTOB B OHHAPHBIX COCTMHEHHSAX, CTENEHb OKHCIICHHS DJIEMEHTOB B OMHAPHBIX COCMHEHHUSX, [PH-
HAJUIEKHOCTH BELIECTB K ONPEIEICHHOMY KIIacCy COEIMMHEHHH 110 (OPMYIIaM, BUJIBI XHMHYECKOH CBsA3H (KOBAIEHTHOH M HOHHOM) B HEOpTaHUHe-
CKHX COEJIMHEHHUSX;

PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MACCHI BELIECTB, [IOCTOSHCTBA cocTaBa, [lepuomuyeckoro zakona JI. M. MemnpeneeBa, aTOMHO-
MOJIEKY JISIPHO# TEOpHH, 3aKOHA ABOTAJIPO W €ro CIIeJICTBHH, IIPEACTaBICHAH 0 HayYHBIX METO/IaX MO3HAHHS, B TOM YHCIIC SKCIEPHMCHTATILHbIX 1
TEOPETHYECKAX METOIaX HCCIETOBAHUS BEIIECTB M U3YUYEHHs XHMHUYECKUX PEaKIUii;

JIEMOHCTPHPOBATh IIOHHMAHHE IIEPHOJIUYECKON 3aBMCMMOCTH CBOHCTB XHMHYECKHX DJIEMEHTOB OT HX MOJIOKCHUT B [Teprouueckoii cu-
creMe:

OIHCHIBATh M XapaKkTepU30BaTh TabmuuHyto Gopmy ITepHopudeckoi CHCTEMbI XHMHYECKHX 9JIEMEHTOB: pa3/iMyarh MOHATHA «TJlaBHasd O/~
rpymnmna (A-rpynma)» u «no6ousas noarpymna (b-rpymma)y, «Masle nepruob U «00bLIHe IEPHOIBD;

COOTHOCHTE 0603HAUEHHsI, KOTOpBIe HMeroTcs B Tabmuie «[lepuoandeckas cHCTeMa XUMHYecKuX snementos [l 1. Menzeneesa», ¢ yuciio-
BEIMH XapaKTePHCTHKAMH CTPOEHHsI ATOMOB XMMHYECKUX JIEMEHTOB (COCTaB M 3apsijl s/pa, odluee 9HCI0 dIEKTPOHOB M PACIIPEACIICHHE HX 110
JIEKTPOHHBIM CIIOAM);



OOBSICHITH CBSI3b IOJOKEHHS 3IeMeHTa B IlepHoaudeckoil crucTeMe ¢ paclpeleleHHeM JJIEKTPOHOB M0 HEPreTHYECKHM YPOBHAM, IOI-
YPOBHAM H OpOUTAIISAM aTOMOB IIEPBBIX YETBIPEX IIEPHOJIOB;

KJIacCH(HIMPOBAThL XHMHYECKHE DJIEMEHTEI, HEOPraHUYECKHE BEIIECTBA, XMMHYECKHE PEaKiiu (10 YHCITY M COCTaBY y4YacTBYIOIIHMX B pe-
aKLHH BEIECTB, 110 TEIUIOBOMY 3 (DEKTy);

XapaKTepH30BaTh (OIHCHIBATE) (BU3MUECKHE H XMMHUYECKHE CBOICTBA IPOCTHIX H CIIOMKHBIX BEIIECTB: KHCTIOPO/IA, BOJOPOAA, BOJBL, 0DIIHe
XHMHYECKHE CBOMCTBA OKCHIOB, KHCJIOT, OCHOBAaHHH M COIleH, F€HETHYECKYIO CBA3b MEXJY HHUMH, ITOATBEPIKIas MPUMEPAMH MOJICKYISPHBIX
ypaBHEHHH COOTBETCTBYIOIIMX XUMHUECKHX PEAKIIMM;

OIMCBIBATE POJIb KHCIOPO/a, BOJOPOA M BOIBI B IPHPOIHEIX IPOIIECCAX, B JKMBBIX OpPraHU3Max, UX NPHMCHEHHE B PasIMYHbBIX OTPACILIX
MPOMBIIIICHHOCTH, BO3MOKHOE HCIIOJIE30BAHHE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBACHATH M IIPOTHO3MPOBAThH CBOMCTBA BEINECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHMS, BO3MOXKHOCTH NIPOTEKAHMA XHMHYECKHX TIpe-
BpalllEHUH B pa3/IMYHBIX YCIIOBHIX;

BBIYHMCIISATH OTHOCHTEIBHY) MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MOJIAPHYIO MAacCy CMECH, MOJIbHYIO JOJI0O XHMHYECKOTO dJIe-
MEHTa B COEIMHCHAH, MACCOBYO JIOJIFO XHMHYECKOTO dJIEMEHTA IO (OpMyJie COeIHHEHUS, HaX0JUTh IPOCTEHIIY 0 (GopMyITy BEIIECTBA IO MacCco-
BHIM HIIH MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MOJIAPHYIO KOHICHTPAIIHIO BEIECTBA B pacTBOPE, IIPOBOJIUTE pac-
YeThl [0 YPABHEHHSIM XUMHYECKOH peaKIMH;

TIPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTENFHOM JEATENEHOCTH — aHAlN3 U CHHTE3, CPABHEHHE, 0000IIeHHE, CHCTEMATH3AIHIO, KIIACCHDH-
KAIMIO, BBISBIEHHE IPHIHHHO-CIIEJCTBEHHBIX CBA3EH — /I M3yUeHUs CBOICTB BEIECTB ¥ XUMHYECKHX PEaKIMid, €CTECTBEHHO-HAY YHbIE METO/IbI
IO3HAHHUS — HAaOJIO/IeHHEe, H3MepeHHe, MOETHPOBAHAE, SKCIIEPHMEHT (PeabHEIH U MBICTIEHHBIH) — /U1 OCBOECHHS y4eOHOTO COJICPHKAHU;

PaCKpHIBATh CYIIHOCTD IPOLECCOB OKHUCIICHUS H BOCCTAHOBJIEHH, COCTABIIATE YPABHEHHS IPOCTHIX OKHCIHTENEHO-BOCCTAHOBUTENIBHBIX Pe-
aKIHH (METOIOM PNIEKTPOHHOTO Dananca);

YCTAHABIMBATD CBS3H MEXIYy PEabHO HAOIIONaeMBIMH XMMHYECKHMH SBJICHHSIMH H [IPOLECCAMH, IIPOUCXOAAIIMMH B MAKPO- H MUKPOMH-
pe, OOBACHATH IPHYHHEI MHOTOOOPa3Hs BEIECTB, COOTHOCHTE XHMHYCCKHE 3HAHUS CO 3HAHMAMM JIPYTHX YUEOHBIX IPEIMETOB;

cobmonaTh npasuia 6Ge30macHol paboThl B JIA0OPATOPHH TIPH HCTONE30BAaHHH XHMHMYECKOH HOCY/Ibl B 000pYIOBaHHs, a TAKKe IIpaBHiIa
0GpAIIEHHS C BENIECTBAMHI B COOTBETCTBHY C HHCTPYKIUHSIMH BBITIOJHEHHs TaOOPATOPHEIX ONBITOB M IIPAKTHYECKHX PaOOT IO NOJIYHYCHHIO H CO-
6HMpPaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOAA H KHCIOPO/a), IPHIOTOBIEHHIO PACTBOPOB € OIPE/IENIEHHOH MacCOBOM NOJCH pacTBOPEHHOTO BeIle-
CTBA, PELICHHIO SKCIIEPHMEHTAIBHBIX 3a/1a4 110 TeMe « OCHOBHBIE KIIACCHl HEOPraHHYCCKHX COCIMHEHU;

JIEMOHCTPHPOBATh BlaJeHHE OCHOBAMH XMMHYECKOH IPaMOTHOCTH, BKIIOUArOIIel yMeHHs (Ge30macHoro oOpalieHHs ¢ BEIECTBAMH, HC-
TOJTE3YEMBIMH B TIOBCEIHEBHOMN KH3HHU, a TAK)Ke 3HAHHE IPABUJI TIOBEJICHUS B LIE/AX COEPEKEHUS 30POBbsI U OKPYIKAOLICH CPEIBL.



K xoHiy oOydenns ¢ 9 kracce y ofyqaromerocs 6ymIyT coOpMUPOBAHBI CIEAYIOLIHE IPEAMETHbIE Pe3y IbTaThl H3YUEHUs XMMUH Ha YTy O/ieH-
HBIM YPOBHE:

PACKpPBIBATH CMEICT OCHOBHBIX XMMHYECKUX [TOHATHH: XMMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHHOH, 3JICKTPOOTPUIATCIb-
HOCTB, CTeIIeHb OKHCIICHH, XAMHAYECcKas peakius, TeILI0BoU 3 (eKT peaKkIuu, MOJIb, MOJIAPHLIH 00BEM, pacTBOP;

SJEKTPONHTEL, HEDIEKTPOJIHTEI, SJIEKTPOITUTHYECKAs AHCCOLHAIHS, PEaKIMH HOHHOTO 0OMEeHa, THAPOJIH3 COJed, 0OpaTHMBIe U HeoOpaTu-
MBIE PEAKIMH, OKHCIUTEIFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCICHHE H BOCCTAaHOBJICHHE, SIEKTPOJIH3, allIo-
Tpomus, aM(bOTepHOCTh, XUMHYECKas CBA3b (KOBaJEHTHAS, HOHHAs, METAJUTMUECKas), MEXMOJIEKYJIAPHBIE B3aHMOICHCTBUS (BOAOPOJHAS CBA3b,
cunsl Ban-ep-Baanbca), KOMIUIEKCHBIE COeIHHEHHs, KPHCTAIHYECKHE PEIIETKH (IPUMHUTHBHAA KyOuyeckas, 00BEMHO-IIEHTPHPOBAHHAS KyOu-
yecKasi, FPaHeleHTPUPOBAHHAs KyOUdecKkas, reKcaroHaibHas IIOTHOYTaKOBaHHasA), KOPPO3Hs METAIUIOB, CIUIABBL; CKOPOCTh XHMHYECKOH peak-
IIMH, KATaIH3, XUMHIECKOe PAaBHOBECHE, 2JIEMEHTHI XUMHYECKOH TePMOIMHAMHIKH KaK OJHOU H3 TeOpeTHUECKHX OCHOB xumuH; I1JIK;

HILTIOCTPHPOBATH B3aAMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHSTHIA K IPUMEHSATH 9TH IIOHATHS TIPH ONMCAHHH BEINECTB H HX NPEBPAIICHHH;

HCITOB30BATh XHUMUUECKYIO CHMBOJIMKY ISt COCTABIEHHS (JOPMYIT BELIIECTB M YPaBHEHHUH XMMHYECKHUX PEAKIHH;

ONpEENATh BAIEHTHOCTD H CTENEHb OKHCIICHH XMMMYECKUX 3JIEMEHTOB B COCMHCHUAX PA3IMYHOrO COCTABA, IPUHAMICKHOCTD BEIICCTB K
ONpe/IeNIeHHOMY KJIaccy COeIMHEHHH 110 GOopMyNaM, BUIbI XUMHYECKOH CBA3M (KOBAICHTHOH, HOHHOH, METAUINYECKOH) B HEOPraHWYECKHX CO-
eIMHEHHSX, 3apsi] HOHA 10 XHMUYECKOH (opMylie, XapakTep Cpeisl B BOIHBIX PACTBOPAX HEOPraHHYECKMX COEIMHEHUH, THII KPUCTAILTMIECKOH
PEeLIETKH KOHKPETHOIO BEIECTBa; ) ;

packpeiBath cMbich [lepromudeckoro 3akona JI. . Menaeneesa v IeMOHCTPHPOBATE €r0 NOHHMaHHe:

OIACHIBATE M XAPAKTEPU30BaTh TaOMI4HyIO popmy [IepHOAMIecKol CHCTEMBI XHMUYECKHX 3JIEMEHTOB: Pa3ii4arh MOHATHS «A-TPyIIay U
«B-rpyIiay, «Maible IepHOIbl» H «O0IbIIHE IEPHOIBD);

OOBICHATEH CBSI3b MOJOXEHHs 3yieMeHTa B [leproandeckoil cHCTEME C paclpeeNIeHHEM 3JIEKTPOHOB M0 3HEPreTHYECKHM YPOBHAM, MOJ-
YPOBHSIM B OpOMTAIISIM aTOMOB IIEPBBIX YETHIPEX EPHO/IOB;

BBIICATE OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB JJEMEHTOB M HX COEJIMHEHHMH (KHCIOTHO-OCHOBHBIX M OKHCIHTEIBHO-
BOCCTAHOBHTEIBHBIX CBOHCTB OKCHIOB M THAPOKCH/IORB) B IIpe/ieNiaX MaJbIX IIEPHOIOB H IJIABHBIX MMOAIPYIIIT ¢ YYETOM CTPOCHHA HX aTOMOB;

PacKpBIBaTh CMBICII TCOPHH JJIEKTPOIHTHUECKON THCCONHAIME, 3aKOHa 'ecca i ero clieIcTBHii, 3aK0Ha ICHCTBYIOIMX MAcC, 3aKOHOMEPHO-
CTell H3MEHEHHs CKOPOCTH XHMHYCCKOH PEeaKIMy, HaNPAR/IEHHs CMELICHHS XUMUYECKOT0 PABHOBECHS! B 3aBHCHMOCTH OT Pa3iM4HbIX HaKTOpOB;

KJIacCH(UIIMPOBATh XUMHYECKHE SJIEMEHThI, HEOPIraHHYECKHE BENIECTBA, XUMHYECKUE Peakiuu ([0 YHCIIy U COCTaBY YYacTBYIOUIMX B pe-
AKIMH BEIIECTB, II0 TeroBoMy (G deKTy, [0 arperaTHOMY COCTOSIHHIO PEareHTOB, 10 H3MEHEHHIO CTENEHEeH OKHUCICHUS XMMHYECKHX 3]IEMEHTOB,
110 06PAaTHMOCTH, 110 Y4aCTHIO KaTaln3aTopa);



XapaKTepU30BaTh (OMKCHIBATE) OOLIHE XHMHYECKHE CBOHCTBA BEILECTB PA3IHYHBIX KJIACCOB HEOPTaHHYECKUX COENMHEHHUH, MOITBEPHKIas
3TO OIMCAHHE TIPHMEPAMH MOJIEKYJISSPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYFOIIMX XMMHICCKUX PCAKIHH;

COCTABIATH YPABHEHHS: JIEKTPOJIHTHISCKON TUCCONHALMHA KHCIIOT, IIEN0Yeil U COJIei; IIOIHRIE ¥ COKPAICHHbIC yPAaBHEHHA peaxnuii HOH-
HOro 0OMeHa; peakIldii, OATBEPHK/TAFOIINX CYIIECTBOBAHHE NEHETHYCCKOM CBSI3H MEX1y BEIIECTBAMM Pa3/IMYHBIX KIIACCOB;

PACKPBIBATH CYIIHOCTh TPOLECCOB THAPOJIH3A COJEH MOCPEACTBOM COCTABICHHs KPATKMX HOHHBIX M MOJIEKYJIAPHBIX ypaBHEHHUH PEAKIHM,
CYILHOCTD OKHCIHTENFHO-BOCCTAHOBHTENBHBIX PEAKIIMH TIOCPEIICTBOM COCTABJIEHHS JIEKTPOHHOIO DajlaHca STHX PeaKIiy;

NpEICKa3bIBATH XapaKTep CPe/ibl B BOMHBIX PacTBOPAX COJICH;

XapaKTepH30BaTh (OMHECHBATH) (PM3MYECKIEC U XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB (KMCIOPO, 030H, rpadur, anMas, KpeMHHH, 00p,
azot, docdop, cepa, XJIOp, HATPHUH, Kalnui, MarHUH, KalbIUi, alFOMHUHUH, XKENIe30, MEb, [UHK, cepeOpo) u 00pa30BAHHEIX MMH CJIOXKHBIX Be-
IIIECTB, B TOM YHCIE MX BOJHBIX PACTBOPOB (aMMHAK, XJIIOPOBOZOPOI, CEPOBONOPO, okcHbl yriepoza (IL, IV), kpemuns (IV), azora (I, IL, III, IV,
V) u docdopa (I, V), cepsi (IV, VI), ceprncras, cepnas, azoTHas, GpocpopHasi, yrojbHas, KPEMHHEBAS KHCIOTBI, OKCH/IbI ¥ THJPOKCHIBI METAIL-
noB TA-IIA-rpynmn, amomunus, meau (I1), nunka, sxenesa (11 u I1I));

HOACHATH COCTAB, OT/ENIBHBIC CIIOCOOBI MOJyYEeHHs M CBOMCTBA CIIOXKHBIX BEIIECTB (KHCIOPOJICO/EPIKAINIE KUCIOTHI XIIOpa, a30THCTAs,
GopHasi, YKCyCcHas KHCJIOThI M MX COJIH, ranoreHunl kpemuus (IV) u gocdopa (III i V), oxeuz 1 ruIpokcH XpoMa (IIT), mepMaHraHat Kajius;

OIHCHIBATH POJIb BAXKHEHIIMX H3yYaeMbIX BEIIECTB B IPHUPOJHBIX IPOIECCAX, BIMSHUE HA JKUBbIC OPraHU3MEI, IPHMEHCHHC B Pa3JIMIHbIX
OTpacIsIX 3KOHOMHKH, HCTIOJIB30BAHKE U1l CO3/IAHHS COBPEMEHHBIX MATEPHAOB 1 TEXHOJIOTHif;

IIPOBOJUTH PEAKIIHH, [OJTBEPY/IAIOIHE KAYECTBEHHBIH COCTAB PA3THUHBIX BEMIECTB, PACIIO3HABATH OIBITHBIM IyTEM cojepiKamuecs B
BOJIHBIX PaCTBOPAaX HOHEL XJIOPH/-, OpPOMHI-, HOMH-, Cynbdat-, pocdar-, kapboHar-, CHIHKAT-, CyIb(UT-, CYTb(HII-, HUTPAT- © HUTPUT-HOHBI,
IHPOKCHI-HOHBI, KATHOHBI aMMOHHSI, MATrHUs, KATBIIAS, AIIOMHHHA, XKeJle3a (2+) u xenesa (3+), Mmenu (2+), IMHKA;

OGBACHATH M NPOTHO3HPOBATH CBOMCTBA BAKHEHIINX H3ydyaeMBIX BEIIECTB B 3aBHCHMOCTH OT HX COCTaBa W CTPOCHMS, MPMMCHCHHE BE-
[IECTB B 3aBHCAMOCTH OT MX CBOMCTB, BO3MOYKHOCTB IIPOTEKAHU XHMHUYECKHX NPEBPAIICHUN B PA3IMYHBIX YCIOBHAX HAa OCHOBE PACCMOTPEHHLIX
3JIEMEHTOB XUMHYECKOM KMHETHUKH U TEPMOJIHHAMHUKH,

BBIUHCIIATE OTHOCHTEIBHYIO MOJIEKYIISIPHYIO H MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO JTOTI0 XMMHYECKOrO 3JIEMCHTA 11O (dopMmyne coenu-
HEHHUS, MACCOBYIO JIOJIO BENIECTBA B PaCTBOPE, MONBHYIO JIOJII0 XMMHYECKOTO JJIEMEHTa B COCIMHCHHH, MOJIPHYO KOHLCHTPAIHUIO BEIICCTBA B
pacTBOpe, HAXOJHTh NPOCTEHIIY 0 (POPMYITy BEIIECTBA IO MACCOBBIM MIIM MOIBHBIM JIOJIAM 3JIEMEHTOB, IIPOBOAMUTE PACHCTEL IO YPABHEHHAM X1~
MHYCCKHMX PEaKIMii ¢ y4eTOM HEeJOCTATKa OJHOI0 M3 PEareHTOB, NPAKTHYCCKOTO BBIXOJA MPOIYKTA, 3HAYCHHUS TEIUIOBOTrO a¢dekra peakiuu,
OIpeJIeNIsiTh COCTaB CMECEH;

cobmonaTh mpasuia Ge3onacHoi paboTel B JIaO0OPaTOPHH IIPH HCTIOJNB30BAHHA XHUMHYECKOH MOCY/IbI U 000pyoBaHH, a TAKXKe IpaBHIIa
0GpAICHHS C BENECTBAMU B COOTBETCTBHH C HHCTPYKIUSAMH BBITIOJHEHHSA J1a0OPATOPHBIX ONBITOB M MPAKTHIECKHX paboT MO MOJyYEHHIO U CO-



OHpaHMIO Ta3000pa3HBIX BELIeCTB (aMMMaKa M YIJIEKHCIIOIO ras3a) H PEIICHHIO SKCIIEPHMEHTANBHBIX 3a[a4 [0 TeMaM Kypca, IPeICTaBlIsTh pe-
3yJIbTATHl OKCIIEPUMEHTA B JOpME BBIBOJIOB, IOKA3aTENILCTB, TPa(KOB, TAOJIHUII H BBISIBIATE SMIIMPHUYECKHE 3aKOHOMEPHOCTH;

[NPHMEHATH OCHOBHBIE ONEPAl[MH MBICIHTEIBHON IeATeIbHOCTH (aHalu3 M CHHTE3, CPaBHEHHE, 0000IIECHHE, CHCTEMAaTH3aIHIO, BBIABICHHE
PHYMHHO-CJICICTBEHHBIX CBSI3eH) IIPH M3y4YEHHH CBOMCTB BEINECTB H XMMHYECKHMX PEaKIlMii, BJIaIeTh €CTECTBEHHO-HAYYHBIMU METOIaAMH II03HA-
nus (HabJIroneHNue, H3MEPEHHE, MOJIETAPOBAHUE, SKCIIEPHMEHT (pealbHBIH U MBICIICHHBIH );

IPHMEHSATh IPaBHJIa Ge30MacHOr0 0OpaIeH s C BEMECTBAMHU, HCIIOJIb3yEMBIMI B [OBCEIHEBHO XH3HH, TIPaBHIA IIOBEJIEHUS B TENX cOe-
PEXKEHUS 370POBbS W OKPY’KAalolIei NPHPOIHOU Cpejibl, IIOHUMATh Bpel (ONacHOCTh) BO3JAECHCTBHS HA MKHBBIC OPraHH3MbI ONPEIEIICHHBIX BE-
IECTB, MOSICHATH Ha IPUMEPAX CIOCO0bl YMEHBIIEHHS H IPeOTBPAICHUS HX BPEIHOTO BO3NEHCTBHS, 3HAYEHHE JKUPOB, OEIKOB, YIIIEBOJOB JUIA
OpraHH3Ma 4eJIOBEKa;

HCIIOJIE30BaTh TIOJIYYSHHBIE TIPEICTABICHHUS O chepax npodecCHOHAIBHOM NeATeIbHOCTH, CBA3aHHBIX C HAYKOH H COBPEMEHHBIMH TEXHOJIO-
TUSIMH, KaK OCHOBY JUISl MPO()eCCHOHANBHOM OPHEHTAIHE H sl OCO3HAHHOTO BBIOOpA XHMHH Kak NPOQHILHOTO MpeaMeTa NpH MPOJOIKEHHH
00y4eHHs Ha YPOBHE CpejiHero oo1mero oopazoBaHus;

yYaCTBOBATh BO BHEYPOUHOI MPOEKTHO-UCCIIEIOBATENLCKON IEATENBHOCTH XUMHYECKOM i XHMHKO-9KOJIOTHUECKOM HANPaBJIEHHOCTH, IIPHOOpe-
CTH OIIBIT IIPOBEIEHUS Y4eOHBIX HCCIIEIOBAHUH B YCIOBHAX 00pa30BaTe/IbHBIX OPraHU3aIHH, a TakKe OpPraHu3aluii (1IEHTPOB) AOMOTHUTEIBHO-
ro o0pazoBaHHs IETEH.
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NPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOMOBPA3ZOBATEJIBHOMI

IMPOI'PAMMBI
8 KJIACC
Kox npose- " i
PSEAOTO G IpoBepsieMble NpeMETHBIE Pe3YIbTATHI 0CBOCHHsI 0CHOBHOII 06pa30BaTeILHOI IPOrPaMMbI OCHOBHOI'O 00IIEro
S 00pa3oBaHus
| 1 | Tlo teme: «IlepBoHayYanbHbIe XHMUYECKHE IOHATHSY -
PACKPBIBATH CMBICIT OCHOBHBIX XMMHYECKHX IIOHATHH: aTOM, MoneKyJIa XHMHYECKUH JIIEMEHT, npOCToe BEIIECTBO, CIIOKHOE
BEII[ECTBO, CMeCh (OJHOPOIHAS U HEOJHOPOJIHAS), BAIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJIApHas Macca, KoauJe-
11 CTBO BEIIECTBA, MOJIb, MONIIPHAS MACCa, MACCOBas J0JI XUMHYECKOTO IEMEHTA B COSIHHEHHH, MOJISPHBINA 00bEM, XUMUYE- |
cKasl peaKiys, KiacCH(UKAIUs PeaKiliii: Peakui COCJIMHEH A, PEaKIMH Pa3/IOKEHHs, PEAKIUH 3aMCIICHHUs, PEaKIiH 06-
MEHa, 9K30- H SHJIOTEPMHYCCKHE PEaKlHH, TeIoBOi 3((eKT peakuun, pacTBOp, MaccoBas /0 BelecTsa (MpOLeHTHAs
- KOHIICHTpAIMsl) B paCTBOPE - - - - ]
| 12 MILTIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKHX HOHATHH M HpHMeHSITB STH TTOHATHS npu ONHICAHUU BEMIECTB M X
I | IIpeBpalleHU - - -
| 1.4 HCITONIB30BaTh XUMHYECKYIO CHMBOJ‘II/IK}’ JUISE COCTABIICHHSI (popmyn BEIECTB U ypaBHeHHH XHMHYECKHX Peakiui
| 14 PacKpBIBaTh CMBICIT 3aKOHOB COXPAHEHHs MaccChl BEIIECTB, IOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOIO YUCHHS, 3aKOHA
| ABOranpo . . R
L - ONpeENATh BAICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHEIX COEIMHEHHAX - B
' 16 KaccuGUIUPOBATh XUMHUECKHE PeakHH (110 YHUCITy H COCTABY yqaCTBy}ome B PEAKITHH BEILECTB, 110 TeHHOBomy 3(1)(1)6K-
. TY) [ S B B |
| 1.7 ~ BBIYHCISATH OTHOCHTeJ'IbHyIO Monelcynﬂp}ym ¥ MOJISI EHXIO MAacchl BEIECTB -
| 1.8 BBIYHCIIATH MACCOBYIO JIOJIIO XHMHUYIECKOT0 1eMeHTa 1o GopMyJie COCTUHEHHUS, - - )
1.9 BBIYHCIISITH MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE - -
1.10 IPUMEHATH €CTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — Ha6nroJ1eHHe H3MepeHH€ Monennponaﬁue chnepHMeHT (peaanbm
W MBICIICHHBIH) o - - .
B 2 [To Teme: «Baxuenme HpBI[CTaBHTe_TIH HeopraHquCKHx BEITECTBY - - -
2.1 _ PacKpBIBATH CMBIC OCHOBHBIX XHMHYECKHX IOHATHI: OKCH/I, KHCIIOTA, OCHOBAaHME, CONb




KnaCCH(bHquOBaTB HeopraHqucxne BelecTBa ‘

XapaKTepru30BaTh (OIMHUCHIBATH) O0IINE XHMHICCKHE CBOMCTBA BELIECCTB paanqulx KJIaCCOB, HO,I[TBCp}KLEaH OTHMCAaHUE HpH- |
MepaMH MOJIEKY/IAPHBIX YPABHEHUH COOTBETCTBYIONINX XUMUYCCKHX PCAKIMH

TIPOTHO3HPOBATH CBOMCTBA BEIECTB B 3aBHCHMOCTH OT X KQYECTBEHHOTO COCTaBa, BO3SMOKHOCTH MPOTCKAHMS XMMHYECKHX
[peBpaINeHHH B pa3IMUHbIX YCIOBHAX B

N
| 33

_IIPOBOJIHTH HB.C‘-ICTI:I I10 YPaABHCHHUIO XHMI/I‘-IGCKOH [ peaKIuH

‘ﬁ MOB. XHMH‘IGCKaﬂ CBSI3b. OKHCHHTGHLHO-BOCCTEIHOBHT@J'IBHBIG PpEeaKHH»

CIIE/IOBATh MPABHJIAM IT0JIb30BAHHS XHUMHYECKOH nocy):[on H na60paToprm 060pyI[OBaHI/IeM a TaKxke npaBHnaM 06pame- !
HESI ¢ BEIIECTBAMH B COOTBETCTBHMH C MHCTPYKIHSMHM 10 BEIOTHEHHUIO JJA00OPATOPHBIX XHMHUYECKHUX OIIBITOB II0 MOJTYYCHUIO
¥ COOHPAHMIO TA3000Pa3HBIX BEMECTB (BOJOPOIA M KHCIOPO/A), IPHIOTOBICHHIO PACTBOPOB € ONpPE/ENEHHOM MacCOBOH |
mofeil pacTBOPEHHOIO BEIIECTBA, IIAHHPOBATh M MPOBOIMTH XMMHYECKHE 3KCIEPHMEHTBINO PACMO3HABAHHIO PacTBOPOB
| IIeJoYedt M KUCIOT ¢ MOMOLIBIO HHIHKATOPOB (JIAKMYC, (heHoNdTanenH, METHIOPAHK i APYTHe)

ITo Teme: «Ilepuoauyeckuii 3akoH U [lepuoguueckas cucTeMa XHMHUYECKHX 3JIEMEHTOB I[ . MGHL[GJIeeBa CTpoeHHe aTo-

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHIA: AP0 aTOMa, SJIEKTPOHHLIA CJIOH aroma, aTOMHas 0p6HTELJ'IB paﬂHyc
aToMa, XMMHYECKas CBSI3b, NOJIApHAs U HENOJIApHAsd KOBAJICHTHAs CB3b, 3JICKTPOOTPULIATEIbHOCTE, HOHHAs CBA3h, HOH, Ka-
THOH, aHHOH, CTEIICHb OKUCJICHUA h h 1

K.J'IaCCH(leIHp()BaTb XHMHYECKHE 3JICMCHTHI
OIIHMCHIBATE H XapaKTCpHU30BaTh TaGHHLIHyIO d)OpMy Hepno,t[mlemcon CHCTEMBI XUMHYECKHX JJIEMCHTOB: paaanaTb MMOHATHA
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COOTHOCHTH 0003HAYEHHS, KOTopme AMEIOTCA B TaGIIHIIe «[Tepromuyeckas cucTeMa XHMHYECKHX SJIEMEHTOB I{ H. Me}me-
JeeBa» C YMCIOBBIMH XapakTePHCTHKAMHM CTPOCHHSA aTOMOB XHMHYCCKHX 3JIEMEHTOB (cocTaB u 3apsn snpa, obmee qucno
3IEKTPOHOBH paCIpeeNIEHHE X 110 DJICKTPOHHBIM CIIOSIM)

OIpPeJICNATh CTEIICHb OKUCJIICHHSA 3JIEMCHTOB B 61/IHapHBIX COCIHUHCHHSX

ompeaciisiTh BHI XHMH‘{eCKOH CBA3H (KOBHJ'IGHTHEUI H HOHHaH)B HeOpI'aHI/I‘-[CCKI/IX COCTHHCHHUAX




9 KJJIACC

Kop npose-
psieMoro pe-
3yJIbTATA

TIpoBepsieMble MPeIMETHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTE/ILHOM NPOrpaMMbl 0CHOBHOTO oomero
oOpa3oBanus

ITo Teme: «BemecTBO B XHMHYECKast peammﬂ»

PAcKphIBATE CMBICT OCHOBHBIX XMMHYECKHUX MOHSITHH! paCTBop, 3J'I€KTp0J'IHTBI HeaneKTponHTLI 3neKTp0JIHTquCKaﬂ JHC-
COLMAIIMS, PEaKIHH MOHHOrO OOMEHa, KaTaM3aTop, XMMHYECKOE PaBHOBECHE, oOpaTHMbIe H HeoOpaTHMBbIC PEaKIuH,
OKHCITUTEIFHO-BOCCTAHOBHTEIBHbIE PEAKIHH, OKHCIHTENb, BOCCTAHOBHTEIb, OKHCIICHHE U BOCCTAHOBIICHHE, aJIIOTPOIIHA,
aM(OTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHASA, HOHHAS, META/IAYECKAs), KPHCTATIMYECKAS PEIIETKA, CIUIABEL, CKO- |
POCTH XUMHUECKOH PEaKIMH
HILTIOCTPUPOBATEH B3aHMOCBS3b OCHOBHBIX XUMHMYECKHX MOHATHH H HpHMeHHTL 3TH MTOHATHSA an OIHCAHNH BEIECTB H UX
TpeBpaIleHn i -

~ 9THX peaKlui

COCTABIISATH YPAaBHEHUS SJICKTpOJII/ITH‘leCKOH JIMCCOIMALIMH KHUCIIOT, IIeIoUei H comel, IOJHBIC U COKpaI].IeHHble ypaBHe-
HUSI peakii HOHHOTro obMeHa

_— — 1

PacKphIBaThL . CynIHOCTb OKHUCIIHTEIBbHO-BOCCTAHOBHTECIILHBIX peal{I.IHI/I HOCpCI[CTBOM COCTaBJICHHA BHSKTPOHHOFO 6aﬂcha

IpOBOJUTL pacquBI 1o ypaBHeHmo XHMH‘-ICCKOPI peaKI.IHH

HO TEMaM: «HBMCTEU'IJII)I H UX COCAHHCHHA» H ((MGTBJIJ'II:I H X COCIUHEHHUD)

XapaKTepH30BaTh (OMUCHIBATE) OOMIHE M CHENM(UYECKHE XMMHYECKHEe CBOMCTBA MPOCTBIX M CIOXKHBIX BELICCTB, MOM-
TBEpIKIAs ONUCAHHE IPUMEPAMH MOJIEKYTAPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOMMX XHMHUYECKHIX peaxiui

COCTaBJIATE YPaBHCHHA pBaKI_[HH TIOATBCPAKIAOIIHUX CYIICCTBOBAHHUEC reHeTHYecKoM CBI3M MEXKIY BEIeCTBAMU pa31mq-
HBIX KJIACCOB

IMIPOTHO3HPOBATD CBOMCTBA BelISCTB B 3aBHCHMOCTH OT UX CTPOCHHSA, BO3MOXKHOCTH HpOTeI{aHHH XUMHYECKHUX npeBpame- :
HUH B pa3IAYHbIX YCIOBHIX

- FE ,1
CclIeJoBaTh IIpaBUJIaM I10JIb30BaHHA XHMHYECKOH HOCYI[OH H JI&GOp&TOpHB]:M OGOPYIIOBaHI/[CM a TaKxXe HpaBI/IJ'IaM 06pame-

HHUA C BEIECTBAMH B COOTBETCTBHH ¢ HHCTPYKIUAMH II0 BBIIIOJIHCHHIO na60paTopr,1x XUMHYECKHX OIIBITOB IIO ITOJIY4YE- |

HHIO M COOMPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKHCIIOrO rasa) !

- —

IIPOBOJUTH PEAKIHH, MOATBEPK/AIONIHE KAYCCTBEHHbIH COCTAB PA3IMYHBIX BEIIECTB: PACTIO3HABATE OIBITHBIM nyTeM
XJIOpH-, 6poMuJI, HOARS, KapOoHat, pocdar, cHMKaT, ¢y 1bhar, THIPOKCHIHOHBI, KATHOHbI AMMOHHS, HOHBI M3YHCHHBIX




METaJUIOB, IPHCYTCTBYIOMHE B BOOAHBIX paCTBOan Heopl"aHH‘IeCI{HX BEIICCTB

T o 1

PacKphIBATH CMBICI OCHOBHBIX XUMHUeckux noHaTuii: ITJIK Bemecrsa; KOpp03H)I METaJLIOB _ 1

[IPUMEHSTh OCHOBHBIE OIIEPAI[HH MBICIHTEIBHON JEATENLHOCTH — aHAIN3 M CHHTE3, cpaBHeHHe 0606LueHHe CHCTEMATH- ‘
3AIMIO, BBIABJICHHC [IPHIMHHO-CIE/ICTBEHHBIX CBA3€H — JUIA M3ydYeHHs CBOHCTB BEINECTB M XHMHYECKUX peakiuii; ecte-
CTBEHHOHAYYHEIE METOJBI MO3HAHUS — HAOJIO/IeHIe, H3MEpeHHe, MOJICTHPOBAHHE, SKCIEPUMEHT (PealbHbIi H MBICICH-
HBIH)




IMPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC

Koa
1

IIpoBepsieMblii 3J1eMEHT COJEPKAHMS
[lepBoHaYaNbHBIC XUMHYECKUE TOHATHS -

1.1

12

[Mpeamer xumuH. Ponb XMMHH B )KM3HH 4ETI0OBEKA. XI/IMI/ISI B CUCTEME HayK Tena M BEIECTBA. Q)Hsuqecxne CBOWCTBA BEIIECTB. Arpe-
~ TaTHOE COCTOSHME BEIECTB -
[ToHsATHE O METO1aX [TO3HAHHS B XUMHH. IIHCTL.IE: BEIIECTBA U CMECH. CHOCOGH pEL?.,I[eJIeHHﬂ cMmeceit

ATOMBI M MOJIEKYJIbL. XUMHYECKHe deMeHThl. CHMBOJIBI XHMHYECKHX 3JeMeHTOB. IIpocTeie W CIIOXKHBIC BelIECTBA. ATOMHO-
 MOIIGKYJTISIDHOE YYEHHE -

XumMugeckas (])opMyna BanenTHOCTE aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSAHCTBA coCcTaBa BEIICCTB. OTHOCHTGHBH&H aToM- |

Konm{ecmo BeLIEeCTBA. Moss. MOJ‘IS{pHaﬂ Macca. BBaHMOCBHBL KOJIMYECTBA, MACCHl H YHCIIA CprKTypme eMHuIl BelnecTna. Pacué-

duznyecKre U XUMHYECKHE SBIICHHS. XHMH‘-IGCKB.H peaKI_[HH U €€ HpH3HaKH 3akoH COXpaHCHHA MacCChI BEUIECTB. XHMH‘I@CKHG ypaB- |

 HCHHA. KHaCCH(bHKaLIHﬂ XHMHYECKHX peB.KIIHH (COGHHHeHHH pa3iIoXeHHs, 3aMEIICHH, OGMGHaJ

XHUMHYECKHH DKCIEPHMEHT: 3HAKOMCTBO C XHMHYECKOH IOCyI0H, ¢ IMpaBHIaMH pabOThl B na60paTopHH U NpuéMaMu 06pa.Il[eHPIH c
1aGopaTOPHEIM 060PYI0BAHHEM, H3yUEHHE U ONTHCAHHE (PH3HYECKHX CBOICTB 00pa3L0B HEOPraHMYECKUX BELIECTB, HAOIIOACHNHE du- |

3HYCCKHUX (].'IJ'IaBJ'IeHHe BOCKa, TasgHHE JIBIA, paCTHpPaHHE caxapa B CTYIKE, KHIIEHHC H KOHICHCAlHA BO,I(LI) H XHMHYCCKHX (ropeHHe |
CBCYH, IIPOKAJIHBAaHHUE MEIHOH ITPOBOJIOKH, B3aUMOJCHCTBHE MEJIa ¢ KHC.TIOTOﬁ) HBJIBHHﬁ, Ha6JIIO,I[eHI/Ie H ONHCAHHUE IIPH3HAKOB IIPO- |
TEKaHHA XHMHYCCKHX peaKuHﬁ (pa3J'IO}KBHHe caxapa, B3aUMOACHCTRUE CepHOﬁ KHCJIOTEI C XJIOpHAOM 6apH;1, Pa3ioKECHHUEC THAPOKCHIA |

menu(I) IpH HarpeBaHMH, B3aHMOJeiCTRHE *ele3a ¢ pacTBopoM coun Menu(Il), n3ydenne croco®oB pasjenenus cMeceil (C moMo-
II[BK0 MArHUTA, GHUIBTPOBAHNE, BBIIAPHBAHME, THCTHILIALNS, XpOMATOrpadust), poBeIeHHE OUHCTKH IIOBAPEHHON COJIH, HAOIOCHHEe
M OIHCAaHHE Pe3yJIHTATOB MPOBEJCHHS ONBITA, HIUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHUs MAcChl, CO3/[aHME MOJIENEH MoKyl (IIapo-

Baxmneiiime NpeacTaBUTEIA HGOpFaHI/I‘{eCKHX BCIIICCTB

1.3

1.4

1.5

~ ThI 10 (POPMYTIAM XUMHYIECKHX COCTHHEHUH

1.6

1.7

- CTEP)KHEBBIX)

2
2.1

Bozayx — cmech ra3oB. CocraB Bozayxa. Kucnopon — 2JieMeHT H ITPOCTOE BEIIECTBO. Haxo;meHHe KHCJIOpOJa B npnpone, ¢usnye- |




| CKHE H XHMH‘-ICCKHC CBOMCTBA (peaKuHH ropeHnﬂ) OKCH,HBI HpHMeHeHHe Kucnopona Cnoco651 IIOJTy YE€HHUS Kucnopona B ﬂaﬁoparo— =

| pHMH H MPOMBIIICHHOCTH. KpyrosopoT Kucioposa B npupoje. O30H — ajuloTponHas Mo uduKaIms KHCIopoaa
! — . } ]
" 5 | TemoBoi >pQeKT XUMUIECKOH PeaKu, TEPMOXHMHICCKHE yPABHCHHA, SK30- 1 SHIOTEPMHYECKHE Peakiuu. Tomimeo: yronb U Me-
i B

| TaH. 3arps3HEHHE BO3JyXa, yCHICHHE l1a napHUKOROTO 3¢ dekTa, pazpylIeHHe 030HOBOI'O CIIOS - B B
| )3 | Boopo/1 — MeMEeHT | NpocToe BewecTBo. Haxoskenue BOAOpOJa B IPUPOJE, busuyecKrHe ¥ XUMHYECKHE CBOMCTBA, anMeHeHHe, |
.77 cmocoOBl Oy 4eHuUs. KucIoTsl ¥ CONA
. 24 | MonspHbli 005EM rasoB. PacyéThl M0 XUMHYCCKHUM ypaBHeHH}IM .
' du3HuecKre CBOWCTBA BOJBL Boja Kak pacTBOpHTENb. PacTBOPEI HaCI:IIJ.I,eHHBIG %} HeHacmmeHHme paCTBOPLI PaCTBopHMOCTB Be-
1 2.5 | 1mects B Boje. MaccoBas 10N BEIIECTBA B PaCTBOPE. Xumuueckue cBoicTBa Boabl. OcHoBaHMs. Poiab pacTBOpOB B NPHUPOAC U B
| ~ sku3HH 4yeoBeka. KpyroBopoT BO/bL B IPHPOJIE. 3arpssHeHHe MPHPOIHBIX BoA. OXpaHa U OYMCTKA IPHPOIHEIX BOJ
96 | KnaceuuKalms HEOPraHHYECKUX COCIHHCHHH. Oxkcuzpl. Knaccugukanus okcHI0B: coneobpasyiomue (OCHOBHBIC, KUCIOTHBIC, aM- |
|  (orepHbie) U HecoJeo0pasyIomHe. Homenkinatypa okcuj108. PDU3HYECKHE H XUMUYCCKHE CBO¥iCTBa OKCHIOB. [loydeHne OKCHIOB |
| C
! 27 | OcHOBaHHUA. Knaccmbm{aunﬂ OCHOBAHHIA: IETOUN M HEPAaCTBOPUMBIC OCHOBaHHs. HoMeHKIaTypa OCHOBAHHIL DuzuyecKue 1 XHMH— -
.| HecKHec cBoiicta ocHoBanuii. [Tomyyenne OCHOBAaHUH
I | Kucnorsl. Knaccuduxanus kucinoT. HomeHKIaTypa KHCIIOT. (I)Hgnqecme ¥ XHMHUYCCKHE CBOHCTBA KHCJIOT. Psm AKTUBHOCTH METaI-
‘ ™ nos H.H. bekeTosa. HonyquHe KHCJIOT ;
. 29 | Comu. Homenxnarypa coneit. OU3HYECKHE U XHMUYECKHE CBOMCTBA conen HOJIX‘-IGHHC conei
.~ 2.10  TenermyecKas CBs3b MEKLy KJacCaMH HEOPTaHHIECKHX €O COeIMHEHUI

XUMHYECKH SKCIIEPUMEHT: KaueCTBEHHOE OIPE/IECICHHE COICPIKaHHs Kchopoz[a B Boznyxe nonyquHe co6ﬁpaHHe pacno3HaBaHHe
| W U3y4eHHe CBOMCTB KHCIIOPO/Ia, HABIIONCHHE B3aHMOJICHCTBHS BEMECTB C KHCIOPOJIOM M YCIIOBHS BO3HUKHOBEHHUA M MPEKPAIUCHHA '
| ropeHHs (TOKapa), 03HAKOMIICHHE C 06pasIiaMK OKCHIIOB M ONHCAHHE UX CBOMCTB, MOTydYeHHe, COOMpPaHHe, paclo3HABAHUE H H3yHe-
" HHe CBOWCTB BOZOpoaa (TOPeHHE), B3aUMO/EHCTBHE BOJOPO/A C OKCHAOM meu(Il) (BO3MOKHO HCITOJB30BAHHE BU/ICOMATEPHANIOB),

! HaO IOIeHHE 0OpPa3IOB BEIECTB KOJMYECTBOM | MOJIb, HCCICIOBAHUE 0COOEHHOCTEN PACTBOPEHHS BELIECTB C Pa3IMYHOH PacTBOPH-
211 | MOCTBIO, IPHIOTOBIEHHUE PACTBOPOB C onpe/IeTEHHOM MaccOBOM H0JIeil PACTBOPEHHOTO BEINECTBA, B3AHMOCHCTBAE BOMIBI C METAILIA-
. | Mu (HaTpueM ¥ Kalbluem) (BO3MOKHO HCIIO/IB30BAMHIE BH/IEOMATCPHATIOR), ONPEICICHAE PACTBOPOB KUCIOT H IIET09eH ¢ IIOMOMIBIO
1 MH/IMKATOPOB, MCCIEI0BAHAE 00pa3Il0B HEOPraHHIECKAX BENIECTB PasIHYHBIX KIIACCOB, HabMoleHHe U3MCHEHHS OKPacKH HHIMKa- !
TOPOB B pacrnopax KUCIIOT ¥ INENOYeH, H3ydueHne p3aumoseiicraust okcuaa meau(ll) ¢ pacTBopoM cepHO# KHCIOTHI, KHCIOT ¢ MCTAJI- '
; JIaM¥, peaKi|il HeliTpaTu3aliy, MoTyYeHHe HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJIHOI'O MeTajia JIpyrHM H3 pacTBopa COMIH,

| PELICHHC | SKCHCRHMEHTaIIBHBIX 3a7a4v 1o TeMe «Ba}KHEHIHI/Ie KJIaCChl HCOPraHHYCCKUX COCI{HH@HHH» ‘

— N —

‘ T |
| Tlepromuyeckuii 3aKoH 1 llepuoideckas CHCTEMA XUMUYECKHX JICMEHTOB JI.W1. Menneneesa. CTpoeHHe aTOMOB. XHMquCKaﬁ |
L | cBa3b. OKACIHTENBHO-BOCCTAHOBUTE/ILHAIC PCAKIIH




IlepBble MOMBITKH KiIacCH(HUKALKH XHMHYECKHX 3JIEMEHTOB. IIOHATHE O IPyNmax CXOJHBIX SJIEMEHTOB (1IeIoYHbBIE H IIET0YHO3e-
MeJIbHBIE METAJIIbI, TAJIOTEHB], HHEPTHBIE Ta3bl). DIEMEHTbI, KOTOPble 00pasyroT aM(OTEpHEIE OKCHIbI M THAPOKCHIBL

Ilepuoamueckuii 3axkoH. [Tepuopuyeckas cucTemMa XuMEIeckuX snementoB JI.M. Menneneesa. KopoTkoneproaHas u ,IlJIHHHOHCpHO,Z[-
Hast popms! [Neprommyeckoil cucTeMs! XuMudeckux dnemenTos JILW. Menneneesa. [1epuosiel 1 rpymbL. duzryecKui CMBICI mopsia-
KOBOTO HOMepa, HOMEPOB TIEPHO/IA U IPYIINEL 3JIeMEHTa o J‘

3.3 |
i

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTombl. DiekTpoHsL. CTPOEHHE 3JIEKTPOHHBIX 060n0qu aToOMOB nepBbe 20 xumuye-
cKuX sneMeHToB Ilepronnueckoii cucremsl JI.J. Menneneesa. XapakTepUCTHKa XUMHYECKOTO SJIEMEHTA II0 €r'0 MONOKEHHIO B ITe-
puoauueckoit cucreme JI.M. Menjieneesa - - '

(8]
N

3aKOHOMEPHOCTH H3MEHEHHs PATHyCa aTOMOB XHMHYCCKHX 3JIEMEHTOB, METAIUTHYECKHX H HEMETAIHYECKUX CBOHCTB 110 rpynnaM "
neproaM. 3Hadenue [lepuoanyeckoro 3akona u Ilepuoauyeckoil CHCTeMbl XMMHYCCKHX 3JIEMEHTOB JUIs PA3BHTHA HAYKH H IIPAKTH-
ku. JI.W. Menyienees — y4€HBIA U rpakIaHiH |

XuMHYecKasl CBS3b. KOB&JIGHTH&H (momstpHas M HGHOJIFIpHaﬂ) CBSI3b. BHGKTpOOIpHuaTeanOCTL XUMHYECKHX 3JIEMEHTOB. HOHHaﬂ

~ CBSI3b _

CreneHb OKHUCIIEHU. OI{I/ICJ'II/ITCJILHO -BOCCTAHOBHTECJIBHbBIE pGaKHHH Hpoueccm OKHCJICHUS U BOCCTAHOBJICHHA. OKHCHI/ITCHH H BOC- |
CTaHOBHTCIIHA

XUMHUYECKHH 3KCHCpHMCHT H3y‘-ICHPIe 06pasu0B BEIICCTB METAJLJIOB H HEMETAILIIOB, Baanmonencmue FHI[pOKCHI[a IMUHKa C paCTBO- |
pE.MH KHUCIIOT U U.IGIIO'-IEH IIpOBe,[[eHPIC OIIBITOB, HJIJ'II'OCTpHp)fIOLU,I/IX IIPUMEPBI OKHUCIIUTEJIHFHO-BOCCTAHOBHTCIIBHBIX peaKIIHI/I (FOpeHHE
PEAKITHH PA3NIOYKEHUS, COE/IMHEHHS)

9 KIIACC

IIpoBepsieMbIii 2JIEMEHT COACPKAHUSA
BerecTBo M XUMHUECKas peakius. [loBToperne .

'HHCM 3JIEMEHTOB B HepHO,E[H‘IeCKOH CHCTCME H CTPOCHHCM HX aTOMOB

[Mepuonuyeckuii 3akoH. IlepHoaudeckas CHCTEMa XHMHIECKHX 3JIEMEHTOB I{ I/I Menieneesa. CTpoeHHe aTOMOB. 3aKOHOMCpHOCTH B
H3MEHEHHH CBOHCTB XMMHMYECKUX JJICMEHTOR NMEPBEIX TPEX MEPHOJIOB, KAHS, KaIblUsi H MX COCIUHEHHI B COOTBETCTBHH C MOJIOXKE-

CTpoeHHe BELIECTBA: BH/IbI XUMHUYECKOH CBA3H. THIBI KPHCTATHICCKAX pemeTOK 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIIA I{pH— =
CTAJUTMYECKOH PEIIETKH U BHIA XHMHUecKoi caas3u. Kiaccupuranus 1 HOMCHKJIATyPpa HEOPraHUIECKHIX BEIIECTB (MeXIyHapoaHas H |
TpHBHabHas). XHMHYIECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KIacCaM HEOPraHHICCKHUX COeTMHEeHMI], FeHeTH'-ICCKaS{
CBSI3b HEOPI'aHHYECKUX BEIIECTB )

KinaccupHKanus XAMHYECKAX PEaKIMi 10 pasTuiHbIM HpHSHaKaM (o qncny " COCTaBy yqacmymmnx B peaKllM{ BEelIEeCTB, IO TEl-
noBomy 3bdeKTy, 10 H3MEHCHHIO CTeNeHeH OKUCICHN XHMHYECKHX JIEMEHTOB, 110  06PAaTHMOCTH, 110 YYACTHIO KATaIM3aTopa). 31(—




- -

1.4

30-H 3H110TepMquCKHe peaKuHH TepMOXHMquCKHe YPaBHEHHH. HOHSITHe 0 CKOPOCTH XHUMHYECKOH peaKuHH - |
IMonsTHE 06 0GPATHMBIX W HEOOPATHMBIX XMMHUYECKHMX peakimsax. [[OHATHE O TOMOICHHBIX M I'€TCPOTrCHHBIX PEAKIHAX. Homrme 0

XHMHAYECKOM PABHOBCCHH. q)aKTOpBI BIIHAIOIIHE HA CKOPOCTH XI’IMH‘{GCKOH PeaKiyy U IIOJOXKEHHE XUMHYECKOI'O paBHOBECHA
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OKHCIHTENEHO-BOCCTAHOBHTEIBHEIC PEaKIIHH, BHBKTPOHHBIH fanaHCc OKHMCIIMTEIHEHO-BOCCTAHOBUTEIBHON peaKknum. COCTaBHeHHe‘

ypaBHeHI/IH OKHCJIHTEIbHO-BOCCTAHOBHTCIIBHEIX peaKHHH C HCIIOJIE30BAHUEM METOJA DJICKTPOHHOI'O bamaHca

1.6

1.7

|
| TOMOIIBIO KAYECTBEHHBIX peaxifuii Ha HOHBI, PEIICHUE IKCIEPUMEHTAILHBIX 3a/1a4

TSOPI/IH BJIeKTpOJII/ITH‘-ICCKOH JHCCOIHAIIHH. BJIGKTPOIII/ITBI " HEDJIEKTPOJIHUTEL KaTI/IOHBI aHHOHBLL. Mexanusm HHCCOHH&HHH BEIIECTB
C pa3sIHIHBIMH BHJIaMH XUMHAUECKOH cBsa3H. CTeneHb TUCCOIMAIHH. CuiibHBIE U cllaObIe 3JICKTPOJIUTHIL. Peakiimu noHHOTO obmMmeHa. |
Venopus MMPOTCKAaHH pea}cunn HOHHOTO 06M6Ha IIOJIHBIE KU COKpaI_U,EHHBIC HOHHBIC YpaBHCHUS peaKuI/m CpoiicTBa KHCIIOT, OCHOBa- |

‘ HHH H COJIEH B CBETE HpeﬂCTaBHeHHH 00 3J'IeKTp0JII/ITH‘{€CKOH JHCCOIHAIHH. KauectreHHbIe peakiiy Ha HOHBI. ITonsatue o rnnponuae |

COJ'ICH ) -

XHMquCKHH 3KcnepHMeHT 03HAKOMJIEHHE C MOJIEISIMHU KpHCTaJIaneCKHx peme’rox HEOpFELHH‘-ICCKHX BEIIECTB — METAJJIOB H HEME-
Tamnos (rpaduTa U amMasa), CIOKHBIX BELIECTB (XJIOPHIA HATPH:); HCCIIENOBAHME 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKlii OT
BO3IEHCTBHS Pa3IMYHEIX (HAKTOPOB; HCCIEOBAHHE JIEKTPONPOBOIHOCTH PACTBOPOB BEIECTB, MPOIECCa IUCCOIHAHH KUCIIOT, e
nodei 1 coneit (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHAIIOR); TIPOBE/ICHUE OIIBITOB, HIUTIOCTPHPYIONIMX IPU3HAKH MPOTCKAHHA Pe-
AKIAI MOHHOTO 0OMeHa (00pa3oBaHKe OCa/IKa, BBIICICHAE Ta3a, 00pa30BaHUE BOJBI); ONBITOB, HIUTFOCTPHPYIOIMX IIPUMEPEI OKUCIIH-
TeNbHO-BOCCTAHOBUTENBHBIX PEaKiuii (TOpeHHe, PeakiuH Pa3IoKeHUs, COSIUHEHHA); PACIo3HaBaHHe HEOPTaHHYECKHX BCIIECTB €

Hemeramibl ¥ HX COeTHHEHUS

O6mias XxapakTepucTHKa TaJoreHoB. Oco6eHH00TH c:TpoeHIm aTOMOB, xapaKTepHme CTENIEHH OKHCJIECHHS. CTpOGHHe " cpmnqecme
CBOMCTBA IIPOCTHIX BEMIECTB — rAJIONeHOB. XUMHYECKHE CBOHCTBA HA IIPHMEPE XJIopa (B3auMO/EiiCTBHE C METAILTAMH, HEMETALIaMH,
menoyamn). Xiopoogopos. ColsHas KHCIOTA, XUMHYECKHIE CBOIMCTBA, NOJTyYeHHE, IIpUMeHeHne. JIeHcTBHE XJI0pa M XJI0pOBOIOpO-
Jla Ha OpPraHM3M YelioBeKa. BaxkHeliye XIOpHIBI M HX HAX0XK/ICHHE B IPUPOJIE

2.2

O6mas xapakTepucTrKa 31eMeHToB VIA-rpynmer. OcoO0eHHOCTH CTPOSHHUS aTOMOB, xapaKTepHLIe CTEIeHH OKHUCIICHHS. CTpoeHHe U

(u3MYeCKHe CBOMCTBA IIPOCTHIX BENIECTB — KMCIOPOAA | Cephl. ATIIOTPOIHEIE MOAU(DHKAIMH KHCIOPOAA H Cephl. XUMUIECKHE CBOIi-
ctBa cepbl. CepoBOJIOPOI, CTPOEHHE, (U3HYecKHe H XHMHYECKHe CBOHCTBA. OKCH/IBI CephI KaK IIPE/ICTABUTE/IH KHCIOTHEIX OKCHOB.
 CepHas KuCIOTa, (PU3HUICCKAC H XHMHIECKHE CBOHCTBA (00LIME KaK NPE/CTABUTEN Kilacca KUCTIOT H cnenupuyeckue). XAMHIECKUE
PeaKLHH, JIeKaITHe B OCHOBE IPOMBIIUICHHOTO Crocoba moyyeHus: cepHoii kuenoTsl. [Ipuvenenne. Coli CEpHOH KMCIIOTEL, Kade-
CTBeHHas peaKilis Ha cyibdar-noH. Haxosxaenue cepbl i €€ COCIMHEHHH B PHpPo/ie. XMMHYECKOE 3arps3HEHHE OKPYIKAIOMIEH Cpe/Ibl

O611as XapaKTepHcTHKA 1eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTENEHH OKHCICHHA. A30T pacnpo-

|
\
| COCIMHEHMAMH CEpbI (KUCIOTHBIC JOXK/IH, 3aTPA3HCHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEJOTBPAIICHHS
|

CTpaHEHHE B NpHUpOJE, (U3MYECKHe H XHMHYEeCKHe CBOHCTBa. KpyroBopot asora B mpupoie. AMMHAK, €ro (bu3HYecKHe U XUMHYE-

CKHe CBOHCTBa, oJydeHne U npuMeserne. Conu aMMOHUS, MX (U3HYIECKHC M XHMHYCCKHE CBOMCTBA, IPUMCHEHHE. KauecTBeHHas |




peaKiyda Ha WOHBI aMMOHHA. ASOTHaﬂ KHCJI0Ta, €€ HonyquHe @HBH‘IECKHG W XUMHYECKHE CBOWCTBA (061[[He Kak HpeILCTaBHTGJIH

KJiacCa KHCJIOT KB CH@HHC];)H‘I@CKHC) Hcnonp3oBanue HHTPATOB H coJieif aMMOHHS B KA4ECTBE MHUHEPAIBbHBIX YH06p€HHH XuMHYECKOE |
3arpsi3HCHHEC Opr)KaIOH.IePI Cpe€apl COEAHHEHUAMH a30Ta (KHCJ’[OTHble JOXH, 3arpsA3HEeHHe BO34yXa, I104YBbI H BO,Z[OGMOB_)

2.4
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®ocdop, amtorponsble MotuduKkamuu dpochopa, Ppusndyeckue n xummdeckue cpoiictpa. Okenn Gocpopa(V) u docdopras KucioTa, ;

(u3MYECKHE M XUMIUECKHe CBOHCTBA, Ioydenue. Mcnonb3osanue pocdarTop B kKauecTBe MMHEPAILHBIX ynobpennid }

Obmas xapakrepucTHKa 371eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOEHHS ATOMOB, XapaKTEPHBIC CTENECHH OKHCIICHHS. Vrnepo,u, an-
JIOTPOIHBIE MOTH(UKAIMH, PaCIPOCTPAHEH e B PUpoJIe, GH3NIECKHe U XMMHYECKHE CBOHCTBA. AzicopOuus. KpyroBopotT yriepoja
B npupoae. OKCcHIbI yIriepoaa, HX (HU3MIeCKHe H XMMUYECKHE CBOHCTBA, JIEHCTBHE HA JKUBBIC OPraHU3MBIL, IIONYHEHHE U IPHMEHE- |
HHe. DKOJOTHYECKHe mpoBieMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa riobanbHOro MOTEIUIEHHs KIMMaTa; TapHUKOBBIM
3bdext. YroapHas KHCIOTA U €€ COJH, HX PH3HYECKHE M XHMHUECKHE CBOHCTBA, NOJTyYeHHE U IIpUMEHeHHe. KadyecTBeHHas peakius
Ha KapOoHaT-MoHbI. Mcrnonb30BaHue KapOoHATOB B OBITY, MEIMIIMHE, IPOMBIIUICHHOCTH H CEJIbCKOM XO3SHCTBE

2.6

ITeppoHaYaIbHBIE MOHATHS 00 OpPraHAYECKHX BEIIECTBAX KaK O COEJMHEHHsX yriepoia (METaH, 3TaH, ITUIEH, allCTUIICH, STaHOL,
IIMILEPHH, YKCyCHas KuenoTa). X coctaB H XMMHYECKOe CTpoeHHUe. [ToHsaTHe 0 OHOIOrHYEeCKH BaKHBIX BEILECTBAX: KUPaAX, 6em<ax
YITIEBOIaX — M MX POJIH B JKM3HH YeNoBeKa. MarepHaabHOe eIMHCTBO OPTAaHWYECKUX M HEOPraHMICCKHX COS/IMHCHHH

2.7

2.8

Kpemuuii, ero Gu3AIecKre W XMMHYECKHE CBOMCTBA, NojyyeHne u npuMenenne. COoeMHEHUS! KPEMHHUS B IIPHPOJIE. 0611.11/16 Hpe):[-
craBienus o6 okcune kpeMuus(IV) u kpemureBoil Kicnote. CHIHKATBI, HX HCIONL30BAHAE B OBITY, MEIHIHHE, IPOMBIILICHHOCTH.
BaskueifIie CTPOHTENbHBIE MATEPHANIBL: KePaMHKa, CTEKIIO, IIEMEHT, OETOH, xene300eToH. [Ipobiembl 0e3011acHOr0 HCIOMb30BaHHUs
CTPOUTEIFHBIX MAaTEPHAJIOB B IOBCEHEBHON JKU3HH B -

XMMHYECKHH SKCIIEPUMEHT: H3yueHHe 00pa3oB HeopraHqucxnx BEIIECTB, CBOHCTB COISHOM KHCJIOTBI, HpOBe,E[eHHe Ka4eCTBEHHBIX
peaKiiii Ha XJIOPHI-HOHBI M HAGNFOZIeHHe NPU3HAKOB HX IPOTEKAHMS; OIBITHI, OTpaXarolue PU3NIECKAE U XUMHYCCKHE CBOHCTBA
TF/IOTEHOB M UX COEIMHEHMH (BO3MOYKHO MCIIOB30BAHME BHIEOMATEPHAIIOB); O3HAKOMIICHHE ¢ 00pa3laMHi XJIOPH/IOB (TaJlOTCHAIOB);
03HAKOMJIEHHE C 00pasIiaMu Cepbl M €€ COSIUHEHHAMH (BO3MOXKHO HCIOJIb30BAHAE BHACOMATEPHAJIOR); HAOMIOACHHE IIPOLIECcCa o0yr-
JIMBAHHS caxapa I0J| eiiCTBHEM KOHIIEHTPHPOBAHHOMN CEpHOI KHCIOTHL; H3yYeHHe XMMHIECKHX CBOHCTB pasOaB/eHHOH CepHOH KHC-
JIOTBL, [IPOBEICHHE KAYECTBEHHOM PEaKIuU Ha Cy Ib()ar-HOH U HaOIIOACHHE IIPH3HAKA eE NPOTEKAHHUS; 03HAKOMIIEHHE ¢ (PH3HICCKAMH
cBOHCTBAMH a30Ta, hocopa H HX COeTHHEHHI (BO3MOXHO MCIIOJIB30BAHAE BHACOMATEPHANIOR), 00pa3aMi a30THBIX M (GOCHOPHBIX
y00peHHit; moayueHue, cobupanue, PaClO3HABAHAE W H3yYEHHE CBOHWCTB aMMHAKa; IPOBEJEHHE KA4YECTBCHHBIX PEaKilMi Ha HOH
aMMOHHs H (pochaT-HOH U H3ydYeHHe NPH3HAKOB HX IPOTEKAHHS, B3aUMO/IEHCTBAE KOHIIEHTPHPOBAHHOM a30THOH KHCIOThI C MCIBIO |
(BO3MOJKHO HCIIOJIb30BaHHE BUICOMATEPHAIIOB); H3y4eHHe MOJEICH KPHCTAJUTHIECKHX PEETOK anMasa, rpaduta, Qpyiepena; o3Ha-
KOMJIEHHE C MIPOIECCOM aCOPOLMH PACTBOPEHHBIX BEIECTB aKTHBHPOBAHHBIM YIJIEM H YCTPOHCTBOM IMPOTHBOIa3a; IOJIyIeHHE, CO-

GupaHye, paclo3HABAHME M M3ydEHHE CBOWCTB YITICKHCIIOTO ra3a; IPOBEJICHHME KAaYeCTBEHHBIX PEakiuil Ha KapOOHAT- M CHJIMKAT-
MOHBI M H3yUeHHe TIPU3HAKOB UX MPOTEKAHMs; O3HAKOMIICHHE C IIPOJYKIHEH CHIIMKATHOM IPOMBIIIICHHOCTH; PEIICHHE SKCIICPUMEH- 5
TANFHBIX 33J1a4 110 TeMe « BaXHeHIne HEMEeTaJUIbI X MX COCIMHCHUA
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O61mas XxapakTepuCTHKAa XUMHIUECKHX 3JIEMEHTOB — METAJIOB HA OCHOBAHHH UX I1OJIOKCHHUS B Hepnonnqecxou CHCTEME XHUMUYECKHX |
snementoB JI.M. Menneneesa u ctpoerns: aroMoB. CTpoeHHe MeTa/LuoB. MeTauinyeckas CBSI3b U METaJIMIECKasd KpHCTATHYECKAs |
pernéTka. DIeKTPOXUMHYECKMH Pl HAIPSHKEHUA METAILIOB

MeTEUIJIBI Y WX COCTMHCHHS B
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DuzndecKye H XHMHUYECKHE CBOMCTBA METAJUIOB. 06]].[1’16 cImocoObI IIOII}"'IGHI/IH MCTaJLIIOB. HOHHTHG 0 KOPpO3HH METAIIOB, OCHOBHBIC
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3.4

IIleno4yHble METAUIBL: IIOJOXKEHHE B Hepuo;mqecmn CHCTEMe XHMHYECKHX 2JIEMEHTOB I[.I/I. MeHz[eneeBa, CTpoeHHe UX aTOMOB;
HaXOXJIEHHe B npupoje. Pusuueckre B XUMHYECKIE CBOICTBA (Ha IpHUMepe HATpHs M Kamis). OKCH/IBI H THAPOKCH/IBI HATPHSA U Ka- |
nust. [IppMeHeHne EeI0YHBIX META/LIOB U MX COEJIMHeHUHA B

[Ilenoyno3eMenbHBIE METAIIBI MArHUH M KaJIBLIMI: IIOJIOJKEHHUE B Hepnommecmn cHCTEME XHMHUYECKHX 3JIEMEHTOB 11 H. MeHnenee—
Ba; CTPOSHHE MX aTOMOB; HaXoIeHHE B Npupoje. PH3HYeCKHEe M XMMHYECKHE CBOMCTBA MarHus M Kalblus. BaxneHmme coemmne- |
HHS KaJIBIHs (OKCH,I, THAPOKCH, coutit). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHH s - 5

L8]

3.6

3.7

[oJTy4yeHue

| THApOKCHJA IWHKA; PeIIeHHE SKCICPHMEHTAIBHBIX 33124 110 TeMe « BaxHen e MeTallibl i MX COE/IMHEHUSD
4

ANFOMHHHH: TIOJIOKEHUE B Hepﬂo,unqemon CHCTEME XHMHUECKHX S/IEMCHTOB J.M. MeHneﬂeega CIpoeHHe aTroma; HEIXO)K,I[GHHG B |

}Kene3o TIOJIOXKEHHE B Hepﬂonnqecxon CHCTEME XMMUUYECKHX DJIIEMEHTOB ,[{ I/I MeHﬂeneeBa CTpOCHHe aroma, HaxomeHHe B an-
pone. PU3MYECKHEe U XUMHUYECKHE CBOHCTRA JKeme3a. OKCH,I[BI, THAPOKCHIBI U couin kenesa(ll) u )I(CJ'IEBEI(HI), HX COCTaB, CBOHCTBA H

XAMHAUECKUI BKCHCpHMeHT' 03HAKOMJIEHHE C 06pa3uaMH METAJJIOB H CILIABOB, HX (bnsuquKHMH CBOHCTBaMH; H3yquHe pesymrra—
TOB KOPPO3MH METAILIOB (BO3MOYXHO HCIIOJIB30BAHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KAlbIIUs U HATPHs
¢ BOZIOH (BO3MOJKHO HCIIONIB30BAHKE BHIEOMATEPHAIIOB); HCCIIEIOBAHME CBOMCTB JKECTKOM BOJIBI; MPOIECCA FTOPEHHUS XKeJle3a B KUCIIO-
poe (BO3MOXHO HCIOJb30BaHHE BHICOMATEPHANIOB); IPH3HAKOB IPOTEKAHHS KAYECTBEHHBIX PEAKIMi Ha HOHBI (MarHHs, Kaylbiud,
amroMuHAs, nHHKa, xenesa(ll) u xeneza(lll), megu(Il); HabnroeHye | ONHCAHHE MPOLECCOB OKPAIIMBAHKS IIAMEHH HOHAMHU HATPHs,
KaJIMsl 1 KIBLUS (BO3MOXKHO HCIONB30BAHHE BHACOMATEPHAIIOB); MCCIIe0BaHHE aM(OTEpPHBIX CBOMCTB IHAPOKCHIA AFOMHHHAS U

XHUMHA 1 OKpY’Karolas cpeaa B

4.1

HoBble MaTepHalbl U TEXHOJIOTHH. Beme(:TBa 58 MaTepHa.nbl B IIOBCEHEBHOM KHU3HH YEJIOBEKA. XHMES H 3JI0POBBE. BeaomacHoe He-
10JIb30BaHAE BEIIECTB H XHMHYECKHX peakimii B ObiTy. [lepBast IOMOINE MPH XUMHYECKUX 0XKOTaX M OTPABJICHUSX B

4.2

OCHOBBI DKOJIOTHYECKOH IPaMOTHOCTH. XMMHYECKOe 3arpsisHeHHe okpysxaromeii cpenpl ITIJIK. Poib XuMuH B pellieHHH SKOJIOTHYe-
ckux 1po6iem. [IpHpo/IHbIE HCTOYHHKE YTJIEBOIOPOIOB (YIOJib, IPUPOIHEIH ra3, He(Th), IPOAYKTBI HX nepepabOTKH, HX POIb B ObI-
TY ¥ IIPOMBIIIIEHHOCTH -

43

XHMH‘-IBCI(HI/I OKCIIEPHUMEHT! HSYI{GHHE 06pa3u013 MaTCpI/IaJ'IOB (CTEKHO CIIJIaBBI METAJIJIOB, HOJIHMS[! bIC MaTepna.nbi




IMPOBEPSIEMBIE HA OI'D IIO XMMHH TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OB-
PA3OBATEJBHOU IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kox npose-
psieMoro Tpe-
doBaHusi
!L__ B 1 | [Ipencrasienue:
; | 0 II03HABAEMOCTH SBJICHHH IPUPOJBI, IOHUMAHHE OGLeKTHBHOH 3HAYUMOCTH OCHOB XMMHYECKOM HayKH Kak 06J1acm
Lol | COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH Ky IbTypEI i IIPAKTHIECKOH JEATENHHOCTHA YENOBEKA B yCIOBHSX

COBPEMEHHOI'O 06L[[€CTB3 MOHMMaHHe MeCTa XUMHH CpeIH JIPYIuX €CTECTBCHHLIX HAYK

IIpoBepsieMpIe TPeGOBANMS K MPEAMETHBIM Pe3yIbTATAM $230B0T0 YPOBHS 0CBOEHHsI OCHOBHOMH 00pa3oBa-
TeJLHOI MPOrPaMMbl 0CHOBHOI'0 001Iero oopasosanus Ha ocnose PI'OC

0 Hay4HBIX METOIax MMO3HAHHA, B TOM 9HCJIC IKCIIEPUMEHTAIbHBIX H TCOPETHYECKHX METOIAX HUCCIIEJOBaHHA BEIIECTB

1.2
H U3YUYECHHUA XUMHYCCKHX peaKHHH, YMCHHC UCIIOIB30BATh MOJACIIH OJIA 00 OGBHCHGHHH CTpPOCHMs aTOMOB U MOJICKYJT

o0 chepax mpodecCHOHATEHON JCATETBHOCTH, CBA3AHHBIX C XMMHEH H COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBaHHBIMH |

‘ HA JIOCTHYKCHHAX XMMHYECKOH HAYKH, UTO MO3BONMT 0OYYAIOIMMCS pACCMATPHBATh XHMHIO Kak cpepy cBoeit Oyty-

| meif mpo)ecCHOHANBHOM AesTEeNBHOCTU U CACNaTh OCO3HAHHBIH BHIOOP XMUMHH KaK MPOQHUIBLHOrO IMpeIMeTa IIpH IIe-
| pexojie HA ypOBEeHb CpelHero obmero odpazoBaHus ' ' ‘

2 ] ) B.IIaI[eHHe CHCTEMOH XUMHYCCKHX 3HAHUH U 'YMCHHE HpHMeHﬂTB CHCTEMY XMMHYECKHX 3HAH 3H21HI/1H KOTOpaSI BKJIIOYACT. J
|
\

BAKHEHIITHE XUMHUUYECKHE [IOHSTHS: XHMHYECKUH JJIEMEHT, aTOM, MOJIEKYIIa, BEIECTBO, MPOCTOE H CIIOXKHOE BEIIe-
CTBO, OJJHOPOIIHAS ¥ HEOJAHOPOJHAS CMECh, OTHOCHTE/ILHBIC AaTOMHASI U MOJICKYJIIpHAsk MacChl, KOJMYECTBO BEIICCTBA,
| MOJIb, MOJIIPHAS Macca, MOJUSIPHBIA 0OBEM, OKCHII, KHCJIOTA, OCHOBAHHE, COJIb (CPEe/Hsst), XHMIICCKas PEaKIus, pe- |
AKIAM COCIUHEHHUS, PEaKIMH Pa3lioKeHUs, PEAKIIMH 3aMeIIeHHs, PeakKiuk 0OMEHa, TEIUIOBOA 3 (QeKT peaKikH, 5K30-
¥ 3HI0TEPMHYECKHE PEaKI[HH, PAacTBOP, MaccoBas J0Js XHMHYECKOIO 3JIEMEHTa B COCIMHCHHMH, MAcCoBad JI0JIA H
IIPOLIEHTHAS KOHIICHTPALMs BEIIECTBA B PACTBOPE, SAPO aTOMa, dEKTPOHHBIH CI0H aToMa, aToMHasi OpOHTab, Pajii-
yC aToMa, BAJIEHTHOCTD, CTETIEHh OKHUCIICHHS, XHMHIECKasH CBSA3b, JICKTPOOTPHIIATEILHOCTD, NOJIAPHAs ¥ HEIIOIAPHAT |
KOBAJIICHTHAS CBSI3b, HOHHAS CBSI3b, METAIUIMYECKASA CBA3b, KPHCTAJUINYECKAs PEIIETKA (aTOMHAsl, HOHHAs, MeTall4e-
cKast, MOJIEKYJIIpHasi), HOH, KATHOH, aHHOH, 3JIEKTPOIIHT H HEDJIEKTPOJIHT, IEKTPOIUTHYECKAs JUCCOIHAlUs, peaK-
IIHH HOHHOTO OOMEeHa, OKHCIIHTEIEHO-BOCCTAHOBHTENBHEIE PEAKI[HH, OKHUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE H f
BOCCTAHOBJICHHE, 3JIEKTPOJIA3, XUMHUECKOE paBHOBECHE, 00paTUMbIe M HEOOpATHMbIC PEAKIHH, CKOPOCTh XHMHYE- |
cKOM peaxnu, katanuzarop, [IJIK, koppo3us MeTaJuIOB, CILIABEI -

OCHOBOIIOJIAralOIIHEe 3aKOHbI XHMHH: 3aKOH COXpaHCHH S MaccCkl, HepHOI[I/I‘-IeCKI/IH 3aKOH 11 H. MGHHGHGEBE} 3aKOH TI10-

22




CTOAHCTBA COCTaBa, 3aKOH ABOFﬂJIpO B

- TE€OpHUH XUMHH: aTOMHO- MOJIEKYJIIpHAs TEOPHUA, TCOPHA BHCKTpOIIHTH‘-ICCKOPI ,HHCCOL[I/IEII.[HH -

Bnanenue ocHOBaMH XHMH‘IGCKOH rpaMOTHOCTH, BKJIIO‘-I&I-OU.[GH'

EN|

YMEHHUE TPABHIBHO HCIOJb30BATL H3YUYCHHBIC BEIIECTBA U MaTEPHAIIBI (B TOM YHCIIE MHHepa_]'H:HLIC yz[06peHHH Me-
TAIUIBI ¥ CIUIABBL, IPO/IYKTHI IepepaboTKH PUPOTHBIX HCTOUHUKOB YTIIEBOAOPOIOB (YIJIsl, IPUPOHOIO rasa, HedTH) |
B GBITY, CeIbCKOM XO3AHCTRE, Ha IPOU3BO/CTBE M MOHHMAHHE 3HAYEHHS XKUPOB, OCIIKOB, YITIEBOIOB [l OpraHu3Ma
YeNI0BEKa; YMEHHE [IPOTHO3HPOBATH BIMAHHE BEMIECTB H XMMHUYECKHX IPOLECCOB HA OPraHU3M Ye/IOBCKa M OKpyKa-

FOILYIO IPHPOAHYIO CPENy o - S o

3.2
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yMeHHE HHTETPHPOBATh XHMHYECKHE 3HAHUS CO 3HAHHAMH JPYTUX yqe6Hbrx npe,uMeTOB o #

HaJIIpe ONBITa pabOTHI C Pa3IMYHBIMK HCTOYHHKAMH HHGOPMAIMK 110 XMMHH (Hay4Has H Hay4HO- nonyns{pHaﬂ JH-
TepaTypa, CJI0BapH, CIPABOYHUKH, HHTEPHET-PECY PChI)

3.4

yMeHHEe OOBEKTHBHO OILCHHBATh HH(POPMALHIO O BEHIECTBAaX, HX npeBpameHHﬂx " npaIcTHtIeCKOM HpHMeHeHHH "
YMEHHE MCIIOJIB30BaTh €€ JUI pelIcHHs y4eOHO-TI03HABATEIbHBIX 341124 B

BiageHHe OCHOBAMHM IOHATHIHOIO anrapaTa i CMHMBOJHYECKOrO A3bIKa XHMHH JUIA COCTABICHHS (popMyn HeopraHH-
Y4eCKHX BEIIECTB, YPABHEHUH XHMHUYECKHX PEaKIMd; OCHOBAMH XHMHYECKOH HOMCHKIIATYpPBI (IUPAC u TpuBHAIIb-
CHOH)

VMenue 00BACHATH CBSI3b HOIIO)KeHHH JJIEMEHTA B HepHO,E[H‘IeCKOH CHCTEME C YHUCIIOBBIMH xapaKTepHchaMH CTpO“ 3
€HH ATOMOB XMMHYECKHX JJIEMCHTOB (COCTaB H 3apsn sapa, 0611[63 YHCJIIO BHGKTPOHOB), pacipene/ieHueM 3JICKTPO-
HOB II0 3HEPI¢THYECCKUM YPOBHAM aTOMOB IIEPBBIX Tpex IIEPHOIOB, KaJIMA H KaJIBIHA

[Ipe/ICTaBICHHE O TEPHOJMYECKOH 3aBHCHMOCTH CBOMCTB XHMHYECKUX DJIIEMEHTOB (PajuycC aroma, 3H6KTp00TpI/ILIa-
TENBHOCTB), IPOCTHIX M CIOKHBIX BELIECTB OT NOJIOXKEHHS JIeMEHTOB B Ileprouieckoi cucteMe (B MabIX MEpUO-
JIaX ¥ TJIABHBIX [OJPYNIIAX) U 3IEKTPOHHOIO CTPOCHHS aToMa

 YMenue knaccH()HUIEPOBATh:

XHMHUYECKHE DJICMCHTBI

HCOPraHuvICCKUE BEIECTBA

XHMHYECKHE pCaKIInH

~ YMeHHe onpeIeAaTh:

BAJICHTHOCTH U CTEHCHD OKHCJICHUA XHMHYCCKHX 3JIEMEHTOB, 3apan HoHa

BHJ XHMHYCCKOU CBI3H H THII Kp_I_/ICTaJ'IJ'IH‘-I_CCKOH CTPYKTYPBI B COEAMHEHHAX

XapaKTep cpe/ibl B BOJHBIX PACTBOPAX BEINECTB (KHUCIIOT, OCHOBAHMUIA)




8.4

OKHCIIHTEJIE H BOCCTAHOBHTECIIb

IPOCTHIX BELIECTB (KHCJIOPOJ, 030H, BOAOPO., rpaduT, ainmas, erMHPII/I a3oT, cpocq)op, cepa xnop, HanHH KaJui,

CJIOXKHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX pachopOB (BOna, aMMHaK, xnopmsonopon, ceposo,uopo;[, OKCHIIBI U |
raapokcuasl MetawioB [-IIA rpynn, amomunns, memu (1), nunka, xenesa (I u II1), oxennpl yriaeponaa (I u IV),
kpemuus (IV), asora u docdopa (III u V), ceprr (IV u VI), cepancras, cepHas, a30TUCTas, a30THAad, (dochopnasi,

IPOrHO3MPOBATh H XapaKTE€PH30BaTh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT HX COCTaBa U CTpOCHHH npnmeHeHHe BE-
IIIECTB B 3aBHCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTD IIPOTEKAHHs XMMHYECKUX [PEBPALICHHH B PA3TMYHBIX yCIOBHSX |

. WUTIOCTPHPYIOIMX XUMHYECKHE CBOMCTBA H3YYCHHBIX KIIACCOB (rpyrm) Heop[‘aHH'-IeCKHX BEIECTB

OTHOCHTECJIILHYIO MOJIEKYJIAPHYIO H MOJISIpHYIO MAaccChI BCIICCTB, MaCCOByI-O JIOJIH0 XUMHUYECKOT0 2JICMCHTA B COG,I[I/IHG— |

II0 YpaBHCHHUAM XHMHYCCKHX peaKI_[HH ¥ HAaXOOUTH KOJHYECTBO BEIIECCTBA, OGI)CM H Maccy peﬂFCHTOB HIn l'IpOI[YKTOB

OCHOBHBIMH METOIAaMH HAY4YHOTr'O ITO3HAHHA (Haﬁ.TIIOL[EHPIC HBMGPCHHG BKCHepI/IMeHT MOJIGJTHpOBaHPIE) pH PISy‘IC—
HWH BEIIECCTB H XIEMI/I‘IBCKHLHBJIGI{HH, YMGHHCCMMYHHPOBE[IE) _HpOﬁJ’IEMy H IPEAJIOKHATD Iy TH eé PEIICHHUS 4

Ge3onacHoi paboThI ¢ XMMHYECKHMH BEIECTBAMH, XMMHYECKOMU I10CY 10 1 J1a00paTopHBIM 000PYI0BaHHEM }

IpaBuIaMu GE30IACHOTO 0OpAIIeH s C BEIECTBAMH, HCIIOJIb3YEMbIMH B II0BCEJHEBHOM JXU3HH, [IPABUIAMHU TIOBE/IC-
HHS B I€/X COCPEKEHHS 3M0POBBS M OKPYKAIOMIEH IPHPOIHOM cpeIbl; IOHHMAHHE Bpesia (ONMACHOCTH) BO3ACHCTBHSA

|
L 9  YMeHHe XapaKTepH30BaTh (QU3HIECKHE ¥ XHMHYSCKHE CBOHUCTBA!
| ‘
i 9.1
MarHui, KaabIuil, aTlIOMHHUH, Kele30)
92 ;
B | yroipHas, KpeMHHEBAsd KMCJIOTA U UX COJIH)
93
10 VMeHHe COCTaBISITh MOJIEKYJ IAPHbIC M MOHHBIE YPABHEHHS pEaklii, B TOM YHCIIE!
- 10.1 | peakiui HOHHOro oOMeHa
10.2 | OKHCJIHTEILHO-BOCCTAHOBMTEILHBIX PCAKIHA
I !
103 |
o 10.4 TTOJITBEPIKIAIOIIHEX TEHETHYECKY O B3aUMOCBA3b MEK1Y HUMU
11 VMeH#He BBIYACIATH (IPOBOJANTH PACUETHI):
11.1
112 | MaccOBYIO JIOJIFO BEIECTBA B PaCTBOPE,
i 11.3 KOJIMYECTBO BEIeCTBA H €ro Maccy, 00beM razoB
11.4
I pCaKliuy e
N Bnanenue (3HaHHE OCHOB)
12.1
122
123

Ha JKHBBIC OPraHH3MEI ONPE/IENEHHBIX BELIECTB, CIOCOOOB YMEHbIIICHHs H NMPETOTBPAllEHHs HX BPEIHOIO BO3JICH-

CTBHA ) - ) _ - -




13

Hamaune HPaI(TI/I‘-IGCKHX HAaBBIKOB HHaHHpOBaHHH H OCYIIICCTBHSHHH cne)lyromnx XHMHYCECKHX SKCHBPPIMCHTOB

13.1

H3YUYECHHUE U OMMHUCaHHC (bHSH‘{GCKI/IX CBOHCTB BEIECTB; 03HAKOMIIEHHUE C (I)I/ISI/I‘IGCKHMI/I U XUMHUYECKHUMH SIBJICHHUAMH,
OIIBITHI, HIUIIOCTPHPYIOLIHE MMPHU3HAKH ITPOTECKAHHA XHMHYCCKHX peaKIJ;HH |

13.3

1345

2

H3YYCHHC croco0oB pasaeneHus C CMGCGI’I

TIIOJIYdEeHHE KHUCJIOpOoOaa U HU3y4YeHHE €I'o CBOHCTB I'IOJ'IY‘IBHI’IE Bo,uopona H I/ISY'-IGHI’IG €ro CBOMCTE; HOJIY'-IGHI/IC yrne-
KHCJIOr0 rasa ¥ H3y4eHHe €ro CBOI/ICTB IOJYYCHHE aMMHaKa H H3Y4YE€HUE €T0 CBOHCTB

134 | IIPUrOTOBJIEHHE PACTBOPOB C ONPEIENEHHON MacCOBO# 10JIeH PACTBOPEHHOTO BEIECTBA

13.6

IpHMEHeHHE MHIMKATOPOB (J1aKMyca, METHIOpaHka H (peHodTanenna) uis OnpeieeHus xapaKTepa cpeﬂm B pac-
TBOpax KHCJIOT H INEJNIOYeH o

HCCIIeI0BAHHE H OMHMCAaHHE CBOWCTB HeopraHqucmx BEIIECTB pasnnqnmx KJIACCOB; HB}"—IGHHG BsaHMo,ueHCTBHﬂ KHC- |
70T ¢ METAILIAMH, OKCHIAMH METAJIOB, PACTBOPHMBIMH M HEPACTBOPHMBIME OCHOBAHHSMH, COJIAMH; IIOJyYeHHE He- |
PACTBOPHMBIX OCHOBAHHii; BBHITECHEHHE OJIHOTO METaia JPYTHM H3 PacTBOpA CONM; MCCIeJ0BAHUE aM(OTEPHBIX
CBOMCTB I'MAPOKCHJIOB AIFOMHHHUS W IHHKA

peleHHE JKCIICPUMEHTAIIBHEBIX 3a4ad 110 TeMam: ((OCHOBHI:IG KJIaCChI HCOpFﬂHH‘IeCKHX COCITHHCHHUI Y, ((BHeKTIJOJ'IH-
THYECKast JUCCOITHAITHS «Ba}l{HeI/IHIHe HEMETAJJIbI H HX COCTHHCHH ; ((B&}KHGHIHHB MCTAJUIBI H UX COCJIMHCHHD)

XHMHYECKHE IKCIIEPUMEHTBI, HIUTIOCTPUPYIONIHE NPH3HAKH MPOTEKAHUS peakuuii HOHHOro 0OMEeHa; KayeCTBCHHBIC
PeaKIMK Ha MPHCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HOHbI: XJIOPHJI-, OPOMH/I-, HOJWA-, CyIb(aT-, docdar-, Kap6o- |
HAT-, CHJIMKAT-aHHOHBL, THIPOKCH/I-HOHbI, KATHOHBI aMMOHHSI, MAarHUs, KaIbIHs, ATIOMHHHS, JKele3a (2+) 1 ikenesa
(3+), meq (2), muHKa | | : I

Ymenue: . B

HpeI[CTaBHﬂTL peBy.]'leaTBI BKCHCpHMeHTa B ¢)0pM6 BBIBOJIOB, O0Ka3aTCIbCTB, l"pa(l)HKOB Hu Ta6JIHH U BBIABIATD OMIIH-
PHYECKHE 3aKOHOMEPHOCTH

YCTaHABJIUBATH CBSI3U MEXJLY peaHLHo HaOIII0IaeMBIMH XUMHUYECKHMH SBICHHAMH 1 npoueccaMH npoucxommHMH B
MaKpO- H MUKPOMHPE, OOBSICHATh IIPUYHHBI MHOTOOOPA3Hs BELIECTB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPSIEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM JK-
3AMEHE 110 XUMHH

Kox  IIpoBepsieMblii 3J1eMeHT COdeP/KAHMS
1 ' [lepBoHaYanbHbIE XMMHYECKHE IIOHATHS 7 - )

Ll YucTsle BemecTBa M cMecd. Crioco0BI pasjieNieHls cMecei ) - ) 7 ]
1.2 ATOMBI H MOJIEKYJIbI. XUMHYECKHE 371eMEeHThl. CUMBOJIEI XHMHUYECKHX 3JIEMEHTOB. l'[pOCTI:.Ie U CIIOJKHBIE Bemw B ]
1.3 | Xumuyeckas popmyma. BaTeHTHOCTh aTOMOB XHMHYECKHX 371eMeHTOB. CTENeHb OKUCIIEHHS ) 7

1.4 3aKoH MOCTOSHCTBA cOcTaBa BellecTB. OTHOCHTeNbHAs aToMHas Macca. OTHOCHTENbHAs MOJIEKYJIIpHAs Macca. Macc0Baﬂ JOJIst XH-
MHYECKOI'0 3JIEMEHTa B COCITHHEHHUH - o ]

15 KonuuectBo BemecrtBa. Monbs. MossipHast Macca. MOJ‘ISI]?)HBII/I 06'BCM rasos. B3aHMOCB$I3L KOJIMUECTBA, MACcChl U YUCIIA CTPYKTypHBIX
7 e[MHWI[ BellecTBa B o - - |
16 . Ou3HYecKHe M XHMIUCCKHC SBICHHS, XHMHUCCKAs peaxunﬂ W e€ NpHU3HaKW. 3aKOH COXPAHEHHUsl MacChl BEIICCTB. XHMqucxne ypas-
| | HEHWA I R
2 | Hepno,unqecrcmu 3axoH U Ilepromyeckasi cucTeMa XUMHYECKHX JIEMEHTOB I[ n. MeHﬂeneeBa CTpoeHHe aTOMOB |

. 21 | [Tepuomuueckuii 3akoH. Ilepuonnyeckass cucrema Xumudeckux aneMenToB J[.M. Menneneesa. Ilepuoasr U rpymisbl (DHBH'-IGCKI/IH
: CMBICTI IOPSIKOBOTO HOMEPA, HOMEPOB IIEPHOJA U TPYIIIBI JIEMEHTA B ]

f 29 Ctpoenune aromoB. CocraB aroMHbIX siiep. Mzotonsl. DnekTponsl. CtpoeHue SHCKTpOHHI)IX 060J10qu aTOMOB HepBBIX 20 xumuyge-

i 3aKOHOMEPHOCTU B M3MEHEHUH CBOWCTB XMMMYECKHX JIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaJIHs, KaTbIIHA (pa,unyca aTOMOB, JJIEK-
| 23 TPOOTPHLATETIFHOCTH, METAJUINIECKUX H HEMETAJUINYECKHX CBOHCTB) H MX COEIMHEHHUI B COOTBETCTBHH C IOJIOKEHHUEM 3JIEMEHTOB B
Tleproiuyeckol CHCTEME M CTPOCHHCM HX aTOMOB S N B

ckux snemMeHToB [lepuoaudeckoii cucremsl JI.M. Mennencea - B

3 ; Crpoenne BelecTBa S - S ]

31 Xumuueckasi cBsi3b. KopaneHnTHas (moyisipHas W HeHOJIHpHaSI) CBA3E. 3neKTp00TpHuaTeJILH00TL XHAMHYECKHX 3JIEMEHTOB. I/IOHHaﬂ
CBA3Gb. MeTaJ'IJIH‘-IBCKaﬁ CBA3b - -

39 . THIBI KPUCTAJUIHYECKHX PEINETOK (aTOMHas, HOHHAS, MeraﬂnnquKaﬁ) 3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIA KpHCTa.nane(:Kon

PEIIETKH M BHJIa XHMHYECKOH CBA3H ]

+ i Bakneifmue npencTaBuTeN HEOpraHMYecKuX BeniecTs. Hemeraiusl U MX cOe/IMHEHHS. MBTEUIJILI Y UX COCIMHEHHS

4.1 | Kiaccubukanus 1 HOMEHKJIATypa HEOPraHHYeCKHX COeHHEHHH: OKCHIOB (COoueo0pa3yIomue: OCHOBHBIE, KHCIOTHBIE, aMd)OTepHBIe)




U Heconeo6pa3y}0mne OCHOBAHHI (menoqu %} HepaCTBopPIMBIe OCHOBaHI/IH) KHCIIOT (KHCHOpOI{COL{Gp}K&HIHe 51 6eCKHCJ'IOpOI[HLI€ on-

HOOCHOBHBIE ¥ MHOIOOCHOBHBIE); COJIeH (CPeIHUX M KUCIIBIX)

du3nyecKre U XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPO/A, xnopa KHCHOpOJ],'d Cepbl, a30Ta, qooccbopa yrnepo-

4.2
| J1a, KPEMHHS - ]

43 du3pyecKre © XUMHYECKHE CBOMCTBA HpOCTBIX BeIL[eCTB-MeTaJ'IJIOB JMTHS, HATPUS, KaJlUs, MarHUSl ¥ KaJbl¥s, AlFOMHHHS, KeIe3a. |
B ~ DNEKTPOXMMHYECKHH PAfl HaIPSHKEHUI METalIoB - ‘
44 ‘ DusMyecKie ¥ XMMHUIECKHE CBOHCTBA BOJOPOAHEIX COCIUHCHHH HEMETAILIOB: xnopononopolla cepom,nopo;:a aMMMaKka
| 45 . DusHyecKde W XHMHMYECKHE CBOMCTBa okcmnoB Hemeramnos: cepol (IV, VI), asota(ll, IV, V), dochopa(lll, V), yrnepona(H IV)
| | kpemMHEA(IV). ITonydenne OKCHI0B HEMETAILIOB ) B
46 | XuMHYECKHE CBOMCTBA OKCHIOB: METAJLIIOB IA—IHA rpynn IIMHKA, MG,D;H(H) )%} }Kene?,a(II I1I). ITon HonyquHe OKCH/JIOB METAJLIOB
l 47 XuUMHUYeCKHe CBOHCTBA OCHOBAHMI M aM(OTEPHBIX THIPOKCH/IOB (Ha IPEMEPE THIPOKCH/IOB AMOMHUHMS, JKeNe3a, IHHKa). l'[onyqeﬂne
1 | OCHOBaHHUH H aM(OTEPHBIX THIPOKCHJIOB
48 1| O0mpe XUMHYECKUE CBOHCTBA KHCIIOT: xnoposonoponHou Cep0B0,H0p0I[HOH CepHHCTOH cepHOH a30THOMH, (I)c)c@opﬁon erMHHe—
i ’ | Boit, yronbHoit. Ocobble XHMHUYECKHE CBOHCTBA KOHIIEHTPHPOBAHHOM CEPHON U a30THOH KHCIIOT. [TonydeHHe KHCIOT
.7 4 9 ; OGmme XUMAYECKHe CBOHCTBA cpeaHux colel. [lonydenue coned -

| 410 | Tlomyuenue, cobupanue, paclio3HaBaHUE BOJIOPO/IA, KACIOPOJA, aMMHAKA, yrnemcnoro I‘a321BIIa60paT0pI/II/I
N 4.11 | TlomydyeHHe aMMHaKa, CEPHOM U @30THOH KHCIIOT B MPOMBIIIICHHOCTH. O6mue crocoOkl OIyYeH s METALIIOB
4.12  Tenernyeckast CBS3b MEX/Iy KJIACCAMH HEOPraHWYCCKHX COCNMHCHMH - -

-5 XUMHYECKHE PEaKIMu - i -

51 - Knaccu(uxamus XUMAYECKHX peaKuHH 110 pasnﬂqHI:.IM an?,HaKaM o qucny U COCTaBy yqaCTBylome B peaKuHH BEIECTB, 110 Tell- |
.77 noromy 3deKTy, 10 H3MEHEHHIO CTENeHel OKUCIICHASA XUMUIECKHX SICMCHTOB
‘ 59 TeroBoit >G(heKT XMMHIECKON PeaKIiH, TePMOXUMHIECKHE yPABHEHUS. DJK30- H BHI_IOTepMI/I‘-IeCKHe peaKnuu. TepMongHt{ecme
L YPaBHCEHHA - - o B
{ 53 OKHCITHTETEHO-BOCCTAHOBHTEIBLHBIE peaKuHH OKHCIHTENH H BOCCTAHOBHTEINH. Hpoueccm OKHCJICHHSI M BOCCTAHOBJICHHS. OJIEK-
L TPOHHBIH DAAHC OKHCIIHTEIbHO-BOCCTAHOBHUTEILHOH PCaKIIHy i -
} 54 Teopus aMeKTpOIUTHYECKOH auccornanuy. KaTHOHBI, aHHOHBI. DIIEKTPOJIUTH U HE:SHBKTPOJIHTLI Cubhbie 7 cabbie BJICKTPOHHTBI
L "~ | Crenenp IHCCOIHAIMI N - - )
- | Peakuuu HOHHOTO 0OOMeHa. YCHOBHH IPOTEKAHHS peaKuHH HOHHOT'0 0OMEHA, INOJHEIC H coxpau_[eHHbIe HOHHBIE ypaBHeHHSI peaKHHH |
h 6 X¥UMHSA B OKpY’KaroIast cpeaa
6. BemecTsa 1 MaTepHasbl B IIOBCEAHEBHOM )KHU3HU YeJIOBCKA. BESOHaCHOG MCIIONIB30BAHHUE BEIECTB U XUMHYECKHX peaKuHu B Haﬁopa-




TOpHH U Gmry HepBaﬂ IOMOIIb npn XUMHYECKHX 03KOrax M OTpaBJIeHHHX - |

XHUMHYIECKOe 3arpsA3HCHHE Opr}KaIOHIeI/I CpeabI (KHCJ’IOTHLIG JOXIH, 3arpsA3HCHHUC IT0YBBHI, BOS)lyxa H BOI[OGMOB) CHOCOGI:I ero

6.2 npenoTepaiernns [IpeaensHas gomycTuMas Konnentpanus serects (IIJIK). Poak xumMuu B pelieHAN SKOJIOTHHYECKHX npobisieM. Ycu-
| ~JIeHHe IIAapHUKOBOTO 3¢ deKTa, paspyIIeHHe 030HOBOIO CIIOA N
* [IpumeHeHHe cephl, a3ora, Gocdopa, yriepoaa, KpeMHHS. U X COSAUHCHUH B 65.1Ty, MeIHIHHE, HpOMLILHHeHHOCTPI U CEIICKOM XO- |
6.3 ssifcBe. [IpHMeHeHHe META/UIOB M CIUIABOB (CTalb, YyTyH, MIOPATIOMAHUMH, OpOH3a) B OBITY W IPOMBIIIICHHOCTH HX COETHHEHHUH. |
L I[ToHATHE O KOPPO3MH METAILIOB, OCHOBHBIE CTIOCOOBI 3AIMTEI HX OT KOPPO3UH ]
| 6.4 IIpupoHBIE HCTOYHUKH YIIIEBOAOPOAOB (Yronb, MPHPOAHbIH ra3s, HeBTh), MPOXYKTBI HX nepepa6orKH (OeH3uH), UX ponb B GLITy U
IPOMBIIUIEHHOCTH ) S ) - B
[TepBoHayaibHbIC MOHATHS 00 OPraHHYECKHX BEIIECTBAX KaK O COCHMHEHHAX yrnepo,t[a (MeTaH 9TaH, JTHIIEH, alleTHJIEH, 3TaHOII,
6.5 | TiuuepuH, yKcycHas kucnora). [lonstue o OHOJIOrHYECKH BaYKHBIX BEIIECTBAX: XKHpPaX, OelKax, yIIeBoaax — H UX POJIH B KU3HH qe- |
g 7 | nmoBeka - S - _‘
7 ~ Pacuérer: B ) ]
7.1 | mo popmynaM XHMHIECKHX COE/IHHCHHH - -
7.2 macchl (MaccoBO#) JI0JH PaCTBOPEHHOIO BELIECTBA B paCTBope - - Ji
7.3 ‘

JQ XUMUYCCKUM yPaBHCHHUAM
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