MynuunaibsHOe Ka3eHHOE 00111€00pa30BaTeIbHOE YUPEKICHUE
2-IlerponaBnoBcKasi cpefHss 001meoopazoBaTebHas IKOJIa UMEHH
I'epost Coserckoro Cotro3a I1.I1. bap6amosa

PACCMOTPEHO
MO yuureneit
[Iporokois Nel ot 14.08.2026

COI'JTACOBAHO
¢ 3am.aupexTopa mo YBP

Kysemunoii I'.T'.
%’14.08.2026

PABOYAS ITPOTPAMMA

y4deOHOro npeaMera «XuMus» (yriyOJIeHHBIN YpPOBEHb)
OCHOBHOT'0 00111eT0 00pa3zoBaHus (8-9xi)
cpok ocBoeHus 2 rona(8-9 ki)

st 8 knacca Ha 2026-2027 yu.ron

CocraBui YUYUTCIIb XUMUU

lrom E.A.

2026



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHoil paboueid mporpaMMbl BOCITUTAHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCHHMTAHMUS M Pa3BUTUS OOYYAIOLIUMXCS CpPEICTBAMH y4eOHOTO
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tmpolecca, BO3PacTHBIX
ocobeHHOCcTel oOywaronuxcs. B mporpaMme 10 XUMHUM — yUWTBHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYYAIOIIMXCS, HA MPOJOJDKEHHE OOydeHHs Ha YpPOBHE CpEIIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMUPYEMbIE XUMUEH TIPEICTABIICHUS O TPEBPAIICHUSIX YPHEPTUHU U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4arolIuXxcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHUM XUMHUHU OOECHeuMBAIOTCS CHeUu(UKOi
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YUYaIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX MOHATUNH XUMHUU, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBY TeopeTHuecKMX 3HAHUW TMOJOKEHBI SMIUPUYECKU TOTYyUYEHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHH (yrayOJIEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKash HAMPaBICHHOCTh OOYyYCHHS] XUMHH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
npo(ecCUOHaTbHON OPUEHTALIMU U HAIIPaBJIEHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma mno xumuu (yriayOia€HHBIM ypOBEHb) NpelHAa3HAuY€Ha ISt
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pazoBatenbHble (PYHKIIMM XUMUHU, U3y4YaeMOW Ha YIrIyOJIEHHOM YPOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMHUECKUX 3HAHUN — BaKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJlaM TO3HaHUS TMpPU U3YYEHMHM BEIIECTB U XMMHYECKUX PpeaKIui,
(GbopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB AESTEIHHOCTU
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMHHU OTPAXKAIOT HAMPABIEHHOCTh O0YYSHHS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBICHUM OKPY’KaIOIIEr0 MUPa, OCBOCHHUE SI3bIKA HAYKU;

npuoOIIeHHEe OOYydYaroIIMXCs K CaMOCTOSITCIBHOM ITO03HAaBAaTCIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHUCJE YMEHUHU OOBSICHATh U OLEHUBATH SIBJIICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMUHU, TPUMEHATh WX MPU pPEHICHUU MpoOJieM B TMOBCEAHEBHOW KU3HU U
TPYZIOBOU AEATEIBHOCTH;

pa3BuTHE y OOydYalolmMXcsi HWHTEpeca K U3YYEHUI0O XUMHUU U cdepam
NEATeNIbHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAlMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIET0 00yUYeHu I,

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUM B JKM3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTUYECKOW KYJIBTYPbl, HENPUATUE ACHUCTBUM, INPUHOCAILIUX BpE
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydyeHue yuyeOHOTO npeaMera «XuMus» oTBoauTcs 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJlelt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBAa BEIIECTB. ArperatHbie
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluucieHue. [lpencraBieHnuss 0 HAayYHOM MO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jaboparopuu. llpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHuecKHMe peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaICHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOCuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas J0J1 XUMHUYECKOrO 3J1€MEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecH BelmecTB. MounbHasg a0Jid
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcioBus MPOTEKaHUSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
ATtomHO-MonekysipHas Teopus. JKuszHb u pestenbHOocTh M.B. JlomoHnocoBa.



XuMu4ecKkre ypaBHEHUS. TUIIBI XUMUUECKUX PEaKIUuil (COeUHEHMUS], Pa3IOKEHUs,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YCHUE BEIIECTB U SIBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTtayioB. HaOmiogenue ¢dusnyeckux (IIaBjieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiauyecTBOM 1 wmonb. HaOmronmenwe u omnucaHue TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszieneHus cMece (C  TOMOIIbI0 MarHurta, (QuiIbTpOBaHUE,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB Bo3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — snemeHT u mpocroe BemiecTBo. HaxokiaeHue kuciopoaa B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTydeHus: KUCJIOPo/ia B Ta0OpaToOpuu U mpombiinuieHHocTH. [ToHsATHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U dHAOTEepMUYEcKUe peakuuu. Tomnuso. Mcrons3oBaHue yriisi 1 MeTaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHue Bo3nyxa. [loHstue o mapHukoBoM s dexre.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyyeHus. [lonstue o kucnorax u conax. Mcnonap3oBaHue BoAopoJa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKatopax. KpyroBopoT Boabl B MHpUPOAE. 3arpsi3HEHUWE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpuBHalbHbBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus  kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUPOJE, IPUMEHEHUE BAXKHEUILNX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiyueHus. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YEHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

I'eneTnueckas CBs3b MEXKy KJIAaCCaMU HEOPTraHUYECKNUX COCTMHECHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaom Meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ MOMOIIBIO HHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIMI HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE THAPOKCH A IIMHKA C PACTBOPAMU KUCIIOT U LIEIOYEH;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOIHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEJbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonuueckass cucrema xumuyeckux odaemeHtoB [l WM. Mengeneesa.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTS.
DONEKTpOHBI. DIJIEKTpOHHAsT OpOUTadb. DHEPreTUUYECKHE YPOBHH U IOTYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
HM3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJMHCHUN XMMHUYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJI1 Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHpeneeB — y4yeHbId U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIe (hopMyibl BemecTB. KaTtnousl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHECHUSX. OKXHCIIUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MIPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMIMX  MPUMEPBl  OKUCIHUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTHM, TaK Y MOHATUH, IPUHSATHIX B OTIECIbHBIX €CTECTBCHHBIX HAyKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHS MNPUPOABI, (U3UYECKHUE SBIICHHS, BEIIECTBO, TEIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTATUTMUECKHUX) TEJ, DICKTPUUECKHM
3apsifl, KOIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITMOHHBIC MaTEPHAIIBI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPHULIATEIHLHOCT, SHEprus MOHU3AINN). [TocnenoBaTenbHOCTD
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnn aroma. CTENeHb OKHUCIEHUS U BaJleHTHOCTh. IlpencraBineHune o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JKHUIKOM M Ta3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUIMYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XUMHUYECKUX pEaKIMi MO pa3InYHBIM MpU3HAKaM (10 YUCTYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaanu3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroliuX BEIIEeCTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKHE YpaBHEHMS. 3akOH lecca M €ro CcleacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM pEaKUWH. 3aKOH IEUCTBYIOIIUX Macc.
@DaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Illarenpe. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XUMUYECKON KHUHETUKHU U TEPMOJIMHAMHUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4Yeckuil npoiuecc. [ToHsiTre 0 TuApaTax ¥ KpUCTaALIOTUAPaTax. IIECKTPOJUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJBI.
Bonoponueiii  mokaszatenb. MHAMKATOPBL. DIEKTPOIUTHYECKAS AUCCOLMALUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCIIOT, OCHOBAaHMH M COJICH B CBETE MPEACTABICHUN 00 3JICKTPOJIUTHUUYCCKOU
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3IEMCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



MPUMEHEHUE UHAUKATOPOB (JlakMyca, MeTuIopanxka u penondranenna) as
ompeieNIeHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJICH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX Peakiuil (TOpeHue, peakiuu pa3noKeHus, COeJUHEHNUS ),

pacrio3HaBaHUE HEOPraHUYECKUX BEIIECTB C IOMOIIBI0 KAadeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne  AKCHEPUMEHTAIbHBIX 3agad 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHka HeMmeTa/uioB. (OCOOEHHOCTH CTPOCHHS AaTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAS XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajnoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
Xnopoogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHne. JleicTBUe XJIopa W XJOPOBOJOPOJAa HA OpPraHu3M YeJIOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC CTEINEHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMu, KOHLEHTPUPOBAHHBIMHU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKUEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIbBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENsI Kiacca KUCIoT U crnenuduieckue). Conmu CepHOM KHUCTOTHI.
XVUMHUYECKHUE PEaKInH, JICKAIME B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOIyYeHUS
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM npodeccusax. [IpuMeHeHne cepHON KUCIOTHI U cynb(haTtoB. KadecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NpUPOJAE. XHUMHYECKOE 3arpsA3HCHUE OKPYXKAOUIEH Cpelbl
COCIMHEHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
MPEJOTBPAILICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHbBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B mpupoje, (Gu3nyeckue M XMMHUUYECKUE CBOICTBa
(B3auMoAeiCTBUE C METaUlaMH, BOAOPOJOM, KuciaopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. WMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHUS, WX (U3HYECKHE W XUMHYCCKHEC
CBOWCTBa (pa3loKeHHWE ¥ B3aUMOJICHCTBHE CO IIEJI0oYaMH), TpPHUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuubl asorta (I, I, 1, 1V, V).
A3zoTtucras KUCJIOTa. A30THAsI KUCJIOTA, €€ MOIYYCHHUE, PU3HUECKHE M XUMHYCCKHUEC
cBoiicTBa (OOmIMEe Kak TMpEACTaBUTENsI Kiacca KHUCIOT M CHenuduueckue),
NpPUMCHCHHE. XUMHUYECKUE DPEAKIUH, JIeXkKAIIWe B OCHOBE TOJYYCHHUS a30THOM
KHACJIOTHI B TIPOMBINIJICHHOCTH. HUTpaThl 1 HUTpUTHL. KadecTBEHHBIC peaKIMu Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHUSMM a30Ta (KUCJOTHBIC JIOXAM, 3arpsA3HCHHE BO3JyXa, IIOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Mmoaupuxanuu ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XUMHUECKHE CBOMCTBA (B3aMMOICHCTBHE C METaJUIaMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxkcuasl dochopa (I, V), dochopHas kuciora, uU3MYECKHEC W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o ranorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHbIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpesbl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka smeMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHUSI.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoOIEiCTBHE C METaUIaMU, HEMEeTalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM H
ceproit kucinotamu). [lorstre 06 ampcopOumu. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYromnbHas kucinora u ee coiu, HUX
dusznueckne W XMMHYECKHE CBOWCTBA, MONMy4YeHHE W TpuMeHeHue. KapOoHaTsl,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTA U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbIE OHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEpabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHUpax, Oenkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKka. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KHCIIOPOJOM, YIJIEPOJIOM, T'aJIOT€HAMHM), MOJYyYeHHEe U MPUMEHEHUE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, xkeyie300eToH. [Ipobiembl 6€30MacHOro MCHOIb30BAHMS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61mue npeacTaBieHuss 0 GU3NYECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAKOMJIEHHE C 00pa3liaMy MPUPOTHBIX XJIOPHUIOB (TaIOTEHHUIOB);

IIPOBEJICHNE OMNBITOB, OTPAXKAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IpOBE/IEHNE KaYeCTBEHHBIX PEaKlUil Ha XJIOpUJ-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNEe MMPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

NPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdart-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMU a3oTa, Gochopa u ux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydyeHue, coOHMpaHHe, paclio3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

POBEJCHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

V3YUYCHHUE B3aMMOJCHUCTBYS KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISMU KPUCTAUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHHE U W3YUYEHHE CBOMCTB YIJIEKHUCIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEakluid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pellIeHNE FIKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTaJlIbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetaioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHU UX NojoxeHus B [lepuonndeckoil cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, TpaHEUCHTPUPOBAHHAS KyOudeckasl,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MeTtauioB. OOIKMe XUMHUYECKHEe CBOMCTBAa MeTallIoB. OOIIHe CIOCOOBI MOTyYeHUS
METAJJIOB, METAJUTYPrus. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajab, YYT'YH, MIOPATIOMUHHM,
OpoH3a). [IpumeHeHne METAJIOB U CIJIABOB B OBITY W IMTPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYecKue 1 XMMHYECKHE CBOMCTBA (Ha MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl M TUIPOKCUIBI HATpUs U Kaius. [[pumMeHeHre meaoYHbIX METAIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJICHUE B Mpupoic. DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
amtoMunus. [IpuMeHeHne antOMUHMS U €ro CILIaBOB.

Memannwot b-2pynn

OOmiast XapakTepUCTHKa METALIOB b-rpynmn  (MOOOYHBIX MOATPYII):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOCHHsI aTOMOB XpoMa, Meiu, cepeOpa. BasieHTHbIe cOCTOsSIHMSA aTOMOB
d-ajleMeHTOB, CTCNEHM OKHCICHHS aTOMOB B COCJAMHCHHAX. 3aBHCHMOCTH
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHH (Ha MpUMEpEe COCAMHEHUN Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUSI O KOMIUIEKCHBIX COSUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTeNeHU okucieHus. OOume KpaTtkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHUAYHBIX KOMIUIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiny Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LIMHKA.

XKene3zo: cTpoeHne atoma, CTENEHU OKHCIEeHHMsA. HaxoxaeHue B HpHpOIE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xenesa. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesza (3+). UyryH u ctaib — CIUiaBbl kele3a. [[pou3BOACTBO YyryHa M CTallH.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEIMPOBAHUE METAIUIMYECKON KPUCTAIUIMYECKON PELIETKH;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau () u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KaNbIMs W HATPUS C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposa (1V) u kucinoramu;

U3y4Y€HHE CBOMCTB KapOOHATOB U FUAPOKAPOOHATOB KaJbLIUSI, )KECTKON BOIbI;

M3YUYEHHUE TIPOLIECCOB TMOJYYEHHS] THUAPOKCUIOB Kejae3a, MUX XUMHYECKUX
CBOMCTB;



M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0JICHHE U OTNKCAaHWE OKPAIIMBAHMS IJIAMEHU MOHAMM HATPUSs, Kaaus U
KaJbIU;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMHUHUS, THIPOKCHU]IA
xpoma (I11) u rugpokcuia uruHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHele MeTauibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHellnue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepuaiibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3JI0pOBbE. 3HAUYCHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCIWHCHHU I (PYHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHATHE
o [IJIK. Pons XuMuu B pelieHnu SKOJIOTHISCKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
o0pa30oBaHus KHUCIOTHOTO JOXs, U3YyYCHHUE €T0 BO3ACHCTBUS HA MAaTEPHUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepnoanueckuit 3akoH u [leprognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH B IEPUOJAX U IPYINAX.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKONU CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKOMN
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanmsa XuMUYECKUX pEaKkIUd [0 pa3iMYyHbIM  [PU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTtBopax. I maponus coner. Peakuun okuciieHus -
BOCCTaHOBJICHUS. DIIEKTPOJIU3.



CBoiicTBa KHCIJIOT, OCHOBaHMM M coJed B CBeTe NpeAcTaBiIeHUNA 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanust MeXINpeIMETHBIX CBS3€d NpU HM3YYEHUHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCUpUKALMs, MNEPUOAUYHOCTD,
Ha0JII0/IEHNEe, HKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEpPEHUE, MOJENb, TEeXHOJIOTHS,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKHUX) Tel,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOTYIIPOBOIHUKH, AUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3yiokeHre 0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpaJIbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpOdJEMEHThl, IUTATEIbHbIC
BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
N0JIE3HBIE NCKONIAeMbl€, TOIUIMBO, BOJHBIE PECYPCHI, IUTaHETa 3eMJIS.

Texnonorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUSI (YIJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMUCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACJIEeAUI0, MOHMMAaHWE 3HAYEHUs XHUMHYECKOHN
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, IMPOSIBJICHUE KOMMYHUKATUBHON KYyJIbTYphl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEICTBUMI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTU HAaYYHOTO MO3HAHUS AJII Pa3BUTHUSI KaXKIOTO YEJIOBEKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJTHON U TEXHOJIOTHUYECKOU CPEOH;

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYaIUIX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKAa U K MCCIIEIOBATEIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U MyTed MX penieHHs; CIIOCOOHOCTh MPUMEHSTh 3HAHUA, MOJydyaeMble
IpU U3YyYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIeW Cpeaoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOTHOM, TEXHOJOTHYECKOM W COLHUAJIBHOW Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN AEITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHHE MEXKIUCIUIUIMHAPHBIX (MEKIIPEIMETHBIX) OHITUH, OTPa’KaOIIUX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIaJICHWE YHUBEPCATHHBIMU YYEOHBIMU NEUCTBUSIMH (TI03HABATEIHHBIMH,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACISTH UX CYIICCTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBS3U  MEXKJYy OOBEKTaMH H3YYCHUS, CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
NPUMEHATh B TMPOIECCE TMO3HAHUS TOHATHS (MPEIMETHBIE W MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON peakIuu — MpH PEIIeHUU Y4eOHBIX 3a7ad; C
Y4€TOM JTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMble
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBbie mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpOBaTh MPOOJIEMY, ONPEACTATh IEdb M 3aJa4d, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX UHGOpMALMHU (HAyIHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYUMYIO I peuieHus y4eOHOW 3ajaud; YMEHHS NIPUMEHSTh
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIBHYIO (OPMY MPEACTABICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJBI, (HOpMynbl, aOOpeBHATYypbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE pe3yJbTaThl MO3HABATEIBLHON JEATEIIBHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7aBaTh BOMPOCHI MO 0OCYKIaeMOI TeMe U BhICKa3bIBaTh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOUM pabOThl, OMpPENENsATh CBOIO POJb, PACHPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHne YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubonee MOAXOASAIIMA C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHANU3UPOBATH PE3YyJbTAaThl: COOTHOCUTH CBOMU JIEUCTBHUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS IPOTPaMMbl TI0 XHMHHU OCHOBHOTO
obmiero oOpa3oBaHHs Ha YIIyOJICHHOM YpOBHE UMEIOT OOIee COMep’KaTebHOE
SJIPO C TPEAMETHBIMH pe3yjIbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXKIY
cO0Oif, YTO TO3BOJISIET PEAM30BHIBATH YIIYOJICHHOE HW3YYCHHE KaK B paMKax
OTJCIBHBIX KJIAaCCOB, TaK HM B paMKax peaju3alud WHIUBUIYATbHBIX
o0Opa3oBaTeIbHBIX TPACKTOPUH, B TOM YHCJIC HUCIIOJIb3Ys CETEBOC B3aMMO/ICHCTBHE
opranm3zanmu. [lo 3aBeplieHWH peanu3allui MPOTPAMMBI YTITyOJICHHOTO YPOBHS
oOyJarolnifecs: CMOTYT JIeTalbHEe OCBOWTH MaTephaj, OBJIAJIETh PaCHIMPEHHBIM
KPYTOM MOHSITHIA U METOJIOB, PEIIATh 3a7ja4i 00Jiee BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpenqMeTHBIC pe3yNbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIUMUCS HAyYHBIX
3HaHWH, YMEHUH U CHOCOOOB IEHCTBWI; OCHOBBI HAYYHOTO MBIIUICHUS, BHIBI
ACATENLHOCTH 10  TOJYYCHHIO HOBOTO  3HaHHWs, €ro HWHTEpIpETaIu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX U PEATbHBIX KU3HEHHBIX
YCIIOBHSIX; 00ECIEYMBAIOT BO3MOXHOCTh YCIIENTHOT'O OOYYEHHs Ha CIEAYIOIIeM
ypOBHE 00pa3oBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chOpMHUPOBaHBI
CIIENYIONINE TPEIMETHBIE pPE3yNbTaThl HW3Y4YEHUS XUMHUU Ha YriayOJIeHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METaJlJl, HEMETa/ll, auIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KHCIIOTa, OCHOBAHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(OTEpHBIH THAPOKCHUI, XUMHUYECKas peaxuus,
KJaccupuKanus peakluil: peakiuu COCIUHEHUS, PeaKlMU Pa3sIoKEHUs, peakluu



3aMelIeHUs, peaklnu OOMEHa, PK30- U DHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIPO aToMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, AaHWOH, PAacTBOpP, MAaccoBas JOJIsI BEIIECTBA
(mpolieHTHasT KOHIIEHTpAIlUsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBHTEIH, OKHUCIICHUE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH, METO]T AJIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATHUU U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (JOPMYJI BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJIC)KHOCTD
BEIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo popMyrnam, BUJIBI XUMHUYECKOM
CBs13U (KOBJICHTHOW ¥ MOHHOW ) B HEOPTraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepmomnueckoro 3akoHa [[. . MeHnueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEICTaBICHUI O HAyYHBIX METOJIaX
MO3HaHUS, B TOM YHCJIE OHKCIEPUMEHTAJIbHBIX W TEOPETUYECKHUX METOo/axX
UCCIICIOBaHUA BEIIECTB U M3YUYCHHUS XUMUUYECKUX PEAKIIUA;

JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJMYECKON 3aBUCMMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKeHUs B [lepruoauueckoit cucteme:

OMHUCBHIBATh MW XapakTepuzoBaTh Tabiuunyo ¢opmy Ilepuogmdeckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jnyarh MOHATUA «TJIaBHas moarpymmna (A-
rpynma)» u «nodounas noarpynma (b-rpynma)y, «maabsie IEpHOab» U «OOJbIITHe
MIEPUOIBI»;

COOTHOCHTH 00O3Ha4YEHUs, KOTOpble MMEIOTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. MenneneeBa», ¢ 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqpa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TIOJIOXKEHHMsSI dJeMeHTa B Ilepuogumdeckoi cucreme ¢
pacnpeneNieHueM J3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHAM, MOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUYECKHE OJJIEMEHTBhI, HEOPraHMYECKUE BEIIeCTBa,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEILIECTB, O
TEMI0BOMY 3P (Dexry);

XapakTepu3oBaTh (OMUCHIBATh) (PU3MUECKHWE U XHMHYECKHE CBOMCTBA
MIPOCTBIX U CJIOXHBIX BEIIECTB: KUCIOPOAA, BOJAOPOAA, BOJIbI, OOLINE XUMUUYECKHE



CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJICH, TEHETUYECKYIO CBSI3b MEXKIY
HUMU, TOATBEPKIAs MPUMEpaMU MOJCKYJSIPHBIX yYPaBHEHHHA COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOAHBIX MPOIECCaX, B
KUBBIX OpPTaHU3Max, UX MPUMEHECHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHSITh ¥ TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CcoCcTaBa M CTPOCHHUS, BO3MOXKHOCTH IPOTEKaHUS XUMHUYECKUX NPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSTMHECHUH,
MacCOBYIO JOJII0 XMMHUYECKOr0 3JieMeHTa Mo (opMylie COCAMHEHUS, HAXOAUTh
npocTenny GopMyny BelecTBa 0 MacCOBBIM WIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBoOpe, IPOBOJUTH PACUEThI M0 YPABHCHUSAM XUMHUYECKON peaKIInu;

IPUMEHSATh OCHOBHBIC OTIEPAIlMX MBICTUTEIBLHON JEATEILHOCTH — aHalu3 |
CUHTE3, CpPaBHEHHE, 0000IIECHNE, CUCTEeMATH3aIINI0, KIacCU(PUKAINIO, BHISBICHHUE
NPUYUHHO-CIICJICTBCHHBIX ~CBS3€H — I  M3Y4YCHUS CBOWCTB BEIISCTB M
XUMHYECKUX PEeaKklUi, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJCIUPOBAHUE, DKCHEPUMEHT (pealbHBbI U MBICICHHBIA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

packpeIBaTh  CYIIHOCTH IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPAaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIIHii
(MeTo/1IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBSA3M MEXKIY peajbHO HaOMI0aeMbIMU XUMUYECKUMHU
SBJICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmogaTh mpaBwia  Oe3omacHOW  paboTel B JabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOAOpPOJA U KHUCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
OKCIIEPUMEHTATBHBIX 3afad 1o TemMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COCJIMHCHUIY;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIIEH yMeHUs 0e30MmacHOro oOpaiieHusi ¢ BEIIECTBAMHM, UCIOJIb3YEMbIMU



B MIOBCEJIHEBHOM KU3HM, a TAKXKE 3HAHUE MPaBUJI MOBEACHUS B LIENAX COCPEKECHUS
310POBbs M OKPYKAKOLIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT c(opMHpOBaHbBI
CIIEMYIONINE TPEIMETHBIE pPE3yJbTaThl HW3YYCHHUS XUMHUH Ha YriayOJeHHBIM
yYpOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHOH, AaHWUOH, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasi peakius, TEIIoBoi »(PeKT peakuuu, MOab, MOJISPHBIMI
00BbEM, pacTBOp;

BJIEKTPOJUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS] AUCCOLUAIUSA, PEAKIIUN
MOHHOTO OOMEHa, THUAPOJU3 CcoJieid, oOpaTuMble W HeoOpaTUMbIe pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEIbD,
OKHCJIEHHE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEePHOCTD,
XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAIMYECKas), MEKMOJEKYISIPHbIE
B3aMMOJICHCTBUSL (BOJOpPOJIHAsI CBsi3b, CWIbl BaH-nep-Baanbca), KOMILUIEKCHbBIC
COCIMHEHUS, KPUCTAUIMYECKHE penieTKh (MPUMUTHUBHAs KyOudeckas, 00BEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAJUIOB, CILIaBbl; CKOPOCTH
XUMHUYECKOW peaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIEMEHThl XUMUUYECKON
TEPMOJAUHAMUKHU KAK OJTHOU U3 TEOPETUYECKUX OCHOB Xxumuu; [1J1K;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATHUM W
MPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUM;

UCITOJIH30BaTh XUMUYECKYI0 CHMBOJIHMKY JIJISI COCTABJICHHUS (OPMYJI BEIICCTB
Y YPAaBHCHUN XUMUYECKUX PEAKIIHM;

ONpeAeysiTh BaJCHTHOCTh M CTENEHb OKUCJCHHUS XUMHUUYECKHX DJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOTO COCTaBa, MPUHAMNICKHOCTh BEIIECTB K OMPEACICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNINYECKOM) B HEOPraHMYECKUX COCIWHEHUAX, 3apsj HOHA IO
XUMHUYECKOW (hopMyIie, XapakTep Cpellbl B BOAHBIX PACTBOpAaX HEOPTraHMYCCKUX
COCJIMHECHUH, TUIl KPUCTALIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPUPOBATH €r0 TOHUMAHUE:

OMMCBHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamaeckoit
CHCTEMBbl XMMHUYECKHX DJIEMEHTOB: pa3juyaTh TMOHATUA «A-rpynmna» u «b-
rpyImnay, «Majable IEPUOIb» U «OOJbIINE TTEPUOIBI»;

OOBSCHATh CBSI3b MOJIOKEHHUS djeMeHTa B Ilepuomuueckoid cucteMe ¢
pacupesielieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSM U
opOHTaIsIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;



BBIACJISTh OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B Mpejenax MajblX MEPHOJIOB U TJABHBIX MOATPYII C
Y4E€TOM CTPOEHHUS UX aTOMOB;

PacKpbIBaTh CMBIC] TEOPUH IICKTPOJUTUUECKON AUCcoIMaluuy, 3akoHa ['ecca
W ero CIEJICTBHM, 3aKOHA JEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XMMHWYECKOW pEaklM, HampaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (DaKTOPOB;

KJIacCU(PUIIUPOBATh XUMUYECKUE DJJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TeroBoMYy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTEMEHEeW OKMCIICHHS XMMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaau3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOWMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHEHUH, MOATBEPXKAas ATO OIMKMCAHUE
npuMepaMyd  MOJEKYJISPHBIX WM  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS : DJICKTPOJIUTUUECKOMN JUCCOIUAIIMK KUCIIOT, IIeIouen
U COJIeH; TOJHBIE M COKpAIlEHHbIE YpaBHEHUS peaKIMil HOHHOrO OOMEeHa;
peakuuii, MOATBEPXKIAIOIIMUX CYIIECTBOBAHWE T'€HETHYECKON CBSI3M MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

packpeiBaTh  CYIIHOCTh TMPOLIECCOB TUAPOJIM3a COJEeM  TMOCPEACTBOM
COCTaBIICHUS KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPaBHEHUU peakiui, CyIHOCTh
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKIUH  TMOCPEJCTBOM  COCTABIICHHS
AIEKTPOHHOTO OallaHca STUX PEaKIIHiA;

IpeICKa3bIBaTh XapaKTep Cpelbl B BOAHBIX PACTBOpAX COJEH;

XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHE M XUMHUYECKHE CBONCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, aamas, KpeMHHH, 60p, a30T, pocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) W 0Opa30BaHHBIX MMM CIIOXKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJI, cepoBoiopon, okcuabsl yriepoxa (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), ceprr (IV, VI),
CEepHHCTasi, cepHas, a30THas, QocdopHasi, YrojapHas, KPEMHHUEBAs KHUCIOTHI,
okcuabl U Tuapokcuabl MetaiioB |A—-IIA-rpynn, amomunus, meau (1), nunHka,
xenesa (11 u 111));

NOSICHATh COCTaB, OT/AEJIbHBbIE CHOCOOBI IMOJYyYEHHS] U CBOMCTBA CIOXKHBIX
BellleCcTB (KUCIOPOICOJEpKAIIME KUCIOTHI XJ0pa, a30TUCTasi, OOpHas, YKCyCHas
KHUCJIOTHI ¥ uX coiu, ramoreHuasl kpemuusi (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (I11), mepmanranar kanus;



OTHMCHIBATH POJIb BAXHEHIITNX U3yd4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTaHU3MBI, IPUMEHECHHUE B PA3JIMYHBIX OTPACIISAX SKOHOMHUKH,
WCITOJIb30BaHUE JIJIS CO3/IaHUSI COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHH;

MPOBOJUTEH PEAKIMH, TOATBEPKIAIONINEC KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BCIIECTB, PACIIO3HABATh OMBITHBIM ITYTEM COJEP)KAIIUECs B BOJHBIX PacTBOpPax
WOHBI: XJIOpUA-, OpoMUI-, MOAMI-, cylbdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpum-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllys, aTlOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+),
ITUHKA;

OOBSCHATHh M MPOTHO3UPOBATH CBONMCTBA BAXKHEUIITUX M3Y4aeMbIX BEIICCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BO3MOXKHOCTH MPOTCKAHUS XUMUUYECKHUX MPEBPAIICHUNA B Pa3IMUHBIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIUHAMUKH;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO DJIEMEHTa IO (GOopMyJie COCIMHECHHS, MacCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJBHYIO JIOJIK XHMHYECKOTO »JJICMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B PacTBOPE, HAXOIHTh
IpoCTeNIIyI0 (hOPMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaklUid ¢ y4eTOM HeJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUYECHHS TEIJIOBOTO
s dexTa peakiuu, OnpeaesaTh COCTaB CMECe;

cobmomaTe mpaBwia  Oe3omacHOW  paboTel B J1Ta0OpaTOpuu  MpHU
UCIIOJIb30BAaHUM XMMHUYECKOM TMOCyAbl M OO0OpYyIOBaHMS, a TaKXkKe IpaBUa
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUUM C MHCTPYKIMSMH BBITIOJHEHUS
Ja00PaTOPHBIX OIBITOB M MPAKTHYECKUX PabOT IO IMOJYYCHHIO M COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMuaka W  YIJIEKUCIOTO Tra3a) W PEIICHUIO
HKCIIEPUMEHTATBHBIX 3a/ad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaThl
AKCTIEpHMEHTa B (popMe BBIBOJIOB, JTOKA3aTEILCTB, I'PaUKOB, TAOIUIl U BBISBIIATH
AMITUPUYECKIE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTEIBHONU JEATEIBHOCTU (aHAIHU3 |
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWE, CHUCTEMAaTHU3alldi0, BBISIBICHUE IPUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MMO3HAHUS (HAOIIOJCHUE, U3MEpPEHNE,
MOJICIUPOBAHUE, SKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN );

NpUMEHSATh  TpaBwia  Oe3omacHOro  oOpamieHusi ¢ BEIIeCTBaMH,
UCIIOJIb3yeMbIMA B TIOBCEAHEBHOW JKW3HH, TMpaBWiIa TIOBEJACHUS B IICIIAX
cOepexxeHus1 370pOBbsi M OKPYXAIOIIEe MNPUPOIHOW Cpelibl, MOHHMAaTh BpE.
(OTTacHOCTh) BO3JEUCTBHSI HA JKUBBIC OPTaHU3MBI OMPEIEIICHHBIX BEIICCTB,



MOSICHATh HAa TPUMEpax CIocOoObl YMEHBIICHHS W MPEIOTBPAILICHUS WX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE JKUPOB, OCIIKOB, YIIIEBOJOB JJIsl OpraHu3Ma 4eJIOBeKa;

MCII0JIb30BaTh MOJYYEHHbIE MPEACTABICHUS O cdepax MpodecCHOHaTbHON
AESITEeNbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
Wis MpodecCHOHANBHON OpPHEHTAllMd W JUIsl OCO3HAHHOTO BBHIOOpA XMMHUHU Kak
NpoUIBHOrO MpeAMeTa MpU MNPOAOKEHUU OOyYeHHsS Ha YpPOBHE CPEIHETrO
o01iero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOYHOH MPOEKTHO-HCCIEAOBATENBCKON IEATEIbHOCTH
XUMHAYECKONM W XUMHUKO-IKOJOTHYECKOW HAmNpaBICHHOCTH, MPHOOPECTH OIBIT
NPOBEACHNUS YICOHBIX UCCIICIOBAaHUH B YCIOBHSIX 00pa30BaTEIBHBIX OpraHU3aIuii,
a TaKKe OpraHu3alyii (IEHTPOB) TOTIOTHUTEILHOTO 00pa30BaHUS IETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 10 2
JESITeTHHOCTH YeJIOBEKa
BemectBa 1 xuMu4deckue
1.2 28 1
peakiumn
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Boaopon. [lonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Pa3nen 3. Ilepuoauyeckuii 3axon u [lepnoauyeckas cucrema xumuyeckux 3ja1eMeHToB /I, . MenneseeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 18
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 16
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O 136

[TPOI'PAMME




9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. BemecTBo H XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| o 8
' BEIIIECTBE
19 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKaHU 14 1 1
XUMHUYECKUX PeaKIni
13 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 9
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 36
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKHX 3 1
' anemeHToB VIIA-rpynmel. ["amorenst
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0mue croiicTBa METAIIOB 10
3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI YKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Pazpnen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000ImIEeHNE 3HAHMI 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KkiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss xuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUN BO3HUKHOBEHUS U
pPa3BUTHUSA XUMUU. XUMHSI B CHCTEME HAYK

Temna u BemectBa. PU3nyecKre 1 XUMUYECKUAE
CBOICTBA BEILIECTB

du3znyeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETHUECKUX METOAX ITO3HAHHMS
B €CTECTBEHHBIX HayKax. VICTOUHMKH
XUMUYECKON HHpOpManuu

[IpencraBneHuss 0 HAYYHOM TIO3HAHUU Ha
SMITUPUYECKOM ypOBHE: HAOIIOICHUE,
HM3MEPEHHE, SKCTICPUMEHT, MOJICTTHPOBAHHE.
[TonsaTue o MeTo1ax pabOTHl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHOU
XUMHUYECKOH JabopaTopun

[Ipaktuueckas padora Ne 1 mo teme "Ilpasuia
paloThI B TaOOPAaTOPHH U MPUEMBI 0OpaIieHUs
¢ 1abopaTopHBIM 000pyHOBaHHEM"

YucTeie BENIECTBA U CMECH

CnocoObl pazzeneHus cMecei




[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecell (Ha MpUMepe OUUCTKU
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMHUYECKUE IIEMEHTHI

13 [IpocTeie U cOKHBIE BEIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Ornpezenenne BAJIGHTHOCTHA aTOMOB TIO
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHas Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIBHOM MOJIEKYJISIPHOM

19 Macchl BEILIECTB, MOJISIPHOI Macchl, MacChl
BEIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHYECKOTO JIEMEHTa B
COEIMHEHUU

21 Brruncnenus MaccoBO# 1011 XMMHYECKOTO
aJeMeHTa 1o GopmyIie coeuHEHuUs

29 Haxoxpaenue nmpocreiimieid GopMysl
BEI[ECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB
Brruncnenus npocreimeit popmyisi

23 BEILIECTBA M0 MACCOBBIM WJIM MOJIBHBIM J0JISIM
3JIEMEHTOB

24 KonuuecTtBo BemniectBa. Mob




BzauMocBs3b KOJIMYE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX €JIMHHUII BEIIECTBA

26 MoutsipHast Macca CMECH BEIIIECTB

97 MonbHast 707151 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUU

28 Haxoxnaenue npocreiimiei GopmyIibl
BEIIIECTBA TI0 MOJIBHBIM JIOJISIM DJIEMEHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKas PEaKIus
U €€ IPU3HAKU

30 3aK0H COXpaHCHHS MacChl BEIIECTB

31 ATOMHO-MOJIEKYIsIpHast Teopus. JKU3Hp U
nestenbHOCTE M. B. JIoMoHOCOBaA

32 XUMUYECKUE YpaBHEHHS

33 Tumbl XUMUYECKUX PEAKITUN
Pacy€rbl Mo XMMHYECKUM ypaBHEHUSIM

34 KOJIMYECTBA M MACCHI HCXOIHBIX BEIIECTB MJIN
MIPOJIYKTOB PEaKIUU
Borurcnenus no ypaBHEHUSIM XUMHUYECKOM

35 peaKkiuu: KOJIMYecTBa BEIIeCTBA, MAcChl IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pEeareHToB WK IPOAYKTOB PEAKIINH
Boruricnenus o ypaBHEHUSIM XUMHYECKOM

36 peaKiuu: KOJIMYecTBa BEIIECTBA, MACChI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK MPOAYKTOB PEAKIIHH

37 O06001eHne U cucTeMaTu3alys 3HaHU

38 KonTtponpHas padota Ne 1 o teme

«BelecTBa U XUMHYECKHE PCaKum»




39

Bosgyx — cMmech razos. Ilonsatue o rasax.

40 3akoH ABoraapo. MossipHblii 00bEM razos
Beruncnenus 00bEMa, KOJMYECTBA BEIIECTBA

41 rasa o0 U3BECTHOMY €r0 KOJIMYECTBY
BEIIECTBa, 00BEMY

42 OTHOCHUTENBHAS TJIOTHOCTH Ta30B

43 BrrunciieHust OTHOCHUTENIBHOM TNIOTHOCTH
razoB
Onpenenenrne OTHOCUTENBHON MOJIEKYIISIPHON

44 Macchl Ta3000pa3HOTO BEIIECTBA 110
HU3BECTHON OTHOCUTEIBHOM TIIOTHOCTH
BrrunciieHuss OTHOCUTENIBHOW MOJIEKYJISIPHOM

45 MacChl Ta3a 1o U3BECTHON OTHOCUTEITBLHOM
IJIOTHOCTH

46 OOBbEMHBIE OTHOLIEHUS Ta30B MPU
XUMHUYECKUX PEaKIHIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMHUYECKON pPeaKInu

48 Kucnopoa — 3neMeHT U mpoCcToe BEIIECTBO

49 Oxcuasl

50 CriocoObl moTyueHus: KUCIopoia B
1abopaTopuy U MPOMBIIIIICHHOCTH
[IpakTnueckas paborta Ne 3 mo Teme

51 "[lonydenue u coOupanue KUCIOpo/Ia,
W3y4YEHUE ero CBOUCTB"

52 KpyrosopoT kucioposaa B mpupojae

53 O30H — anIOTPONHAs MOIUPHUKALINS

KHCIIOpO/ia




54

TemmoBoit 3¢ (heKkT XUMHUECKON peaKInH,
TEPMOXHUMHUYECKHUE YPaBHEHUS, K30~ U
SHIOTEPMHUYCCKUEC PEAKIIHH

55

TommBo. Mcnons3oBaHue yris 1 MeTaHa B
Ka4yecTBE TOIIJIMBA. 3arpsi3HEHUE BO3/yXa.

56

BrrunciieHus o ypaBHEHUSIM XUMUYECKOM
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK IPOAYKTOB
peakiumn

57

KonTponbnas pabora Ne 2 o teme «Bo3ayx.
Kucnopon. Oxcuabi»

58

BO)IOpOlI — DJICMCHT U IMPOCTOC BCIICCTBO

59

CriocoOslI mostyueHust BOAOpoa B
1ab0paToOpUH U MPOMBIIITIEHHOCTH

60

[IpakTrueckast pabota Ne 4 o Teme
"[Tonyuenue u cobupanue BOIOpoaa,
HU3yYEHHUE €ro CBOUCTB"

61

Hcnonrs3oBanne BOAOPOAAa B KAUYECTBEC
TOIIJIMBaA

62

TToustie o kucnorax u coisix. CocTaB KUCIIOT
U cojei

63

Beruucnenus o0bE€Ma, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJINYECTBY
BElleCTBA WU 00bEMY

64

Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMUYECKON peaKuu

65

Brrunciaenus mo YpaBHCHUAM XUMHYECKOH




peaKIMu: KOJIMYeCTBa BEIecTBa, 00bEMa,
MacCChI 110 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
00BEMY, Macce peareHTOB MU MPOIYKTOB
peakium

66

dusnyeckue cBoiicTBa BoJbl. Boga B npupoae

67

AHanu3 U CUHTE3 — MCTOABI U3YUYCHUSA
cocTaBa BOJbBI

68

XUMHYeCcKHe CBOMCTBA BOIBI

69

CocraB OCHOBaHUN

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacwlImmennsie 1 HeHACHIICHHBIE,
KOHLIEHTPUPOBAaHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CriocoObI BEIpaKEHUST KOHIICHTPAITUT
pacTBOPOB: MaccoBasi I0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIPHAsI KOHIICHTPAIIHS

73

[IpakTrueckast pabota Ne 5 o Teme
"[IpuroroBiieHrE PACTBOPOB C OMPEACIEHHOMN
MAacCOBOM JI0JIEN pacTBOPEHHOTO
BemecTBa. [ lpuroroBienue pacTBOpoB ¢
onpeaeEHHON MOJISIPHON KOHIICHTpaluen
pacTBOPEHHOTO BelecTBa"

74

Brruucnenus ¢ ucnojib30BaHuEM HOHSATHS
«MacCcoBasd O0Ji1 BEIICCTBA B paCTBOPCH»

75

Brrunciaenus ¢ UCMOJIb30BaHUEM ITOHATHS
«MOJIIpHasA KOHLICHTpAIHA paCTBopéHHOF o
BCIICCTBaA»

76

Ponb pacTBOPOB B IPHUPOAC U KU3HU




yenoBeka. KpyroBopot BoJisl B mpupoie

3arpsi3HeHue NpupoIHbIX Boa. OxpaHa u

" OYHCTKA MIPUPOTHBIX BO/I. L
Berurcnenus ¢ ucmosb30BaHueM rpaduKkoB

78 PaCTBOPUMOCTH TSI PACUETOB PACTBOPUMOCTH 1
BEIIECTB

79 BerurciieHus ¢ MCIOb30BaHUEM MTOHSATHS 1
«MaccoBasi J0JIsl BEIIECTBA B PACTBOPE)
BerurciieHus ¢ UCIOIb30BaHUEM MTOHSATHS

80 «MOJIIpHAst KOHIICHTPAIUs PACTBOPEHHOTO 1
BEIIECTBA»
BerurcnieHus ¢ HCImoyib30BaHueM TpaduKoB

81 PacCTBOPUMOCTH JUTS PACUETOB PACTBOPUMOCTH 1
BEIICCTB

82 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1

83 KonTtponbras padota Ne 3 o teme «Bomopo. 1
Bopa. PactBopbl. OcHOBaHU S

84 OKcubl: coCTaB, KilaccuUKaIs, 1
TPUBHAJIbHBIC Ha3BaHUS

85 [TonydyeHue U XUMHYECKHE CBOMCTBA OKCHUIOB 1

86 [TonsiTue 0 TUAPOKCHIAX — OCHOBAHUSIX U 1
KHCJIOPOCOACPIKAIINX KHCIOTaX

87 du3nvecKue 1 XMMHYECKHE CBOMCTBA KHCIIOT 1

88 [Tomyuenue Kucnor 1

89 Knaccudukarus ocHoBaHUM 1

90 [1énoun, UX CBOMCTBA U CIIOCOOBI MOTYUCHHS 1

91 HepacTtBopumbie OCHOBaHUS, NX CBOMCTBA U 1




CrocoObI MOJTYYEHUS

92

[onsiTue 06 aM(poTEpPHBIX THAPOKCHIAX:
XUMUYECKHE CBOMCTBA U MOJTyYCHHUE.
[IpuMeHeHne Ba)XKHENIIUX OCHOBAHUI

93

Counu: cocraB, Knaccu(puKaIys, TPpUBHAIbHbIC
Ha3BaHUA

94

dusnyeckre U XUMHUYECKHE CBOMCTBA COJIEH.
[Tony4yenue coient

95

I'eneTnueckas cBsi3b MEXy KJaccaMu
HEOPraHWYECKUX COCTMHEHUI

96

[IpakTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJM4ecTBa BEIIeCTBa, 00BhEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIH MPOJIYKTOB
peakuu

98

Brranciaenus Macchl MpoOAYKTaA pCaKIuu 1Mo
HM3BECTHOM Macce OAHOTI'O U3 MCXOIHBIX
BCHICCTB, B3ATOI'O B BUAC PACTBOPA,
COoACpIKAIICTO OHpCI[CJ'IéHHYIO MacCCOBYHO
JOJIFO paCTBOpéHHOFO BCIICCTBA

99

KonTtponrHas padota Ne 4 o teme
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX
COCAMHECHUN»

100

HepBLIe TIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I




XUMHWYCCKUX 3JICMCHTOB

101 [IoHATHE O TpyINIIaX CXOIHBIX JIEMEHTOB

102 DeMeHTHI, KOTopbie 00pa3yroT aM(poTepHBIE
OKCHUJIBI ¥ TUAPOKCHIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Ieprnoanueckoro 3akoHa
KopoTtkoneproaHasi u JUIMHHOTICPHO THAST

104 dhopmer [leproanueckoit cucTeMbl
xuMmudeckux anementoB .M. Meneneera

105 [epnonast 1 TpymIBI

106 OcCHOBHBIE CBEJICHUS O CTPOCHHN aTOMOB

107 CocraB aTOMHBIX SAEp

108 N3oTomnbl Kak pa3HOBUAHOCTH aTOMOB
XMUMHYECKOTO AJIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHass OpOUTaIh

111 DHepreTuyeckue ypoBHU U OJyPOBHU aTOMa;
S-, p-, d-opOurtanu

112 DNeKTPOHHBIE KOH(UTYPALIUU U HIEKTPOHHO-
rpadgudeckue GopmMysIbl aTOMOB
CTtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonuueckoit cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTH U3MEHEHHSI painyca aTOMOB

114 XUMHYECKUX DJIEMEHTOB, METAIITUYECKIX U

HEMETAJUIMYECKUX CBOMCTB I10 rpymmam nu
nepuogam




3meHenne CBOMCTB COEMMHEHUN XUMUUECKUX

115 AJIEMEHTOB B TIEPUO/IaX U TPYIIIIax
XapakTeprucTUKa XUMHYECKOTO dJIEMEHTA 110

116 ero noJioxkeHuro B [leproanueckoit cucreme
J.N. Menpeneena
3navenue [leproanueckoro 3aKoHa u

117 [Teproanuecko CUCTEMbI XUMHUYECKHUX
JJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTHKU

118 DNEKTPOOTPULIATEITBHOCTh XUMUYICCKUX
9JIEMEHTOB

119 KoBanenTnas nossipHas CB3b

120 KoBanenTHas HenossipHas CBS3b

121 Honnas cBsa3b

122 DIIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI
BEIIECTB

123 Kpucrannmaeckue u amop@HbIe BemecTBa

124 THUIbI KPUCTALTHYECKUX PEIIETOK U UX
XapaKTEePUCTHKHU
[TprumHBl MHOTOOOpAa3us BEIIECTB,

125 3aBHCHMOCTh CBOMCTB BEIIIECTB OT COCTaBa U
CTPOCHHS

126 CreneHb OKHCICHUS

127 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

128 XHUMUYECKHUE IIEMEHTBI — OKUCIUTEIIN U
BOCCTAaHOBHTEIIH
CocraBieHue ypaBHEHUN OKHCIUTENBHO-

129 BOCCTaHOBUTEIBHBIX PEAKLUN, METO]

QJICKTPOHHOT'O Oaranca




Boruucnenus 1o ypaBHeHHUSIM XUMUYECKOU
pEaKLMU: KOINYECTBA BEILECTBA, 00BbEMA,

130 MAacchl 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WM IPOAYKTOB
peakiuu
Brrunciienust npocrenieid MOJIEKyIIpHOM

131 (hopMyJIBI BEIECTBA IO U3BECTHBIM MACCOBBIM 1
JIOJISIM JIEMEHTOB

132 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1

133 KonTtpomnsHas padota Ne 5 mo reme «CtpoeHue 1
aToMa. XMMHUYECKasi CBSI3b

134 PesepBHbIil ypok 1

135 PesepBHbIit ypox

136 PesepBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 Ctpoenue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
(507 (001 ()):!
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIIEHUS U BaJIECHTHOCTD 1
5 Buaer XuMHu4ecKkoii CBsI3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBII
5 MEXaHHU3M 00pa30BaHUs KOBAJICHTHON 1
CBs3U. MexXMOJIeKyIsipHbIe
B3aUMOJIEHCTBUSA
Tunel KPUCTATIIMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTALTHYECKUX 1
pEMmETOK
3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIIA
8 KPUCTAJUTMYECKOU PEIIETKH 1 BUAA 1
XMUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii o 1
Pa3TUYHBIM MPU3HAKAM
10 DHepreTuka XMMHUYECKUX PeaKui. 1

TennoBoit 3¢ dexT XuMHUECKo peakuuu




11

3akou ['ecca u ero cieacreusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEIIECTBA, MACCE HITH 00BEMY
MPOpPEarupoBaBIICTO HIIH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKknyy. 3aKOH JEHCTBYIOIUX MacC

14

Oneprus aktuBanuu. llonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpPBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BJIHMAOINMUEC HAa COCTOSHHEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucauTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajlausa

20

CsoiicTBa MMPOCTBHIX BCHIECTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieil — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKUCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME

21 «OKHCIIATENTHFHO-BOCCTAHOBUTEIIHHBIC
peaKIm»
KonTtponsHas padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

23 PacTBOopeHne kak pU3NKO-XUMUYECKUIT
MPOIIECC

24 DNEKTPOTUTH U HEAIEKTPOIIUTHI

25 Teopust SNEKTPOTUTHIESCKON TUCCOITHAIIAN

26 HNonHoe npousBeiIeHHe BOIbI.
Boaopoanslil nokazarenb

97 DNEeKTPOTUTHIECKAs JUCCOIMAIIHS KUCTIOT,
OCHOBaHHMI U COJICH

28 Peakiinu nossoro ooMeHa
CBoliCcTBa KHCJIOT, OCHOBAHHU U COJIEH B

29 CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

30 KadecTBeHHBIE peakiy Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 IKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
«INEKTPOJIUTHYECKAS TUCCOITUALIHS

32 I'uaponus coueit

33 HoHHbIe ypaBHEHUS TUIPOIU3a COIei
IIpaktuyeckas pabora Ne 3. Pemenue

34 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME

«I'maponus conen»




BBI‘-II/ICJICHI/ISI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJTHOT0 U3 UCXOIHBIX

35 BEII[ECTB, B3ATOTO B BUJIC PacTBOPA,
COJZIEPKAIETO ONPENETEHHYIO
KOHIICHTPAIINIO PaCTBOPEHHOTO BEIIECTBA
KonTtponeHas padora Ne 2 o teme

36 «DNEKTPOIUTHICCKAS TUCCOTHAIIHSL.
XUMHUYECKUE PEaKIK B PACTBOPAX)

37 OO6mrast XxapakTepUCTUKA HEMETAILIIOB

38 OO01mmas XxapaKTepUCTHKA TAJIOTCHOB

39 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJIOpa

40 Xnopoojiopoa. CoJistHast KHCTIOTa
[IpakTrueckast pabota Ne 4 o Teme

41 "[TomyueHnne CONSTHOM KUCIOTHI, H3y4CHUE
e€ cBOMCTB"

42 [ToHsiTHE O KUCIOPOICOISPKAIIUX
KHCJIOTaX XJI0pa U UX COJISIX
Bbrauciienus 1o ypaBHEHUSIM XUMHUECKUX

43 peaKIvii, €ClIi OJIMH X PEarcHTOB JaH B
M30BITKE

44 Baxxheiinme coeMHEHUS XJI0pa U KX
HAXOXXJICHHUE B TIPUPOJIC

45 OO6mas xapaktepuctuka 3nemMeHToB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. AJIIOTPOTIHBIE MOAU(DUKAIIUH CEPhI

47 CepoBosiopo, cTpoeHue, (pu3ndecKue u




XUMHYECKHUE CBOUCTBA

48 Oxcunsl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHast KUCIIOTa B €€ COJTU

51 [TIpoMBIITIEHHOE MTOTyYEHHUE CEPHOM
KHCIIOTHI
Haxosxnenne cepsl 1 e€ COeTMHEHUH B

52 npupojie. XUMHUECKOE 3arps3HEHUE
OKpYKaroILIEn Cpeibl COCTUHEHUSIMH CEPbI
Berarcnenuss Macchl IPOAYKTa PEAKIIHH 110

53 M3BECTHON MaccoBO# (00BEMHOM) fo0ITe
(%) ero BBIXOJ1a OT TEOPETUUYCCKU
BO3MOKHOTO
Brruncnenust MaccoBot (00BEMHOM) 10JIH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BeCTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKuu

55 OO6mras xapakTepucTuka 31eMeHToB VA -
TPYIIIIbI

56 A30T, pacrpocTpaHeHue B IpUpoJIE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

57 AmMMUak, ero (pu3NYECKue U XUMUYECKHE
CBOMCTBA

58 Conu aMmMoOHUs
IIpaktuyeckas padora Ne 5 o reme

59 "[lony4yeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxcupst azota (I, 11, 11, 1V, V)




61

A3zotHcTas kucI0Ta. A30THAs KUCIOTA

62

[IpoMbllIIIEHHOE MOJIyYEeHUE a30THOM
KHCJIOTBI

63

Hutpatel u HuTpuTHL. XUIMHU4YeCKOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpeabl
COCIMHEHUSIMH a30Ta

64

®docdop, aIOTPOIHBIE MOAUPUKAITUH
dbocdopa

65

Oxcugst hocdopa (I, V) u pochopnas
KHCJIO0Ta

66

[TonsaTre 0 MUHEpAIBHBIX YIO0OPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COETMHEHUSIMU a30Ta U docdopa

67

VYriepon, ero aloTpoHbIE MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepojaa, ux pusndeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)

69

[IpakTrueckue pabotsl Ne 6 1o Teme
"[lomyuenue oxcuaa yriepoaa (I1V) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTa U €€ COJIN

71

HepBOHa‘IaJ'ILHBIC MOHATHS 00
OpPraHU4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX yIiiepoda

72

[IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U
UX POJb B OBITY M IPOMBIIIJIEHHOCTH




73

Ilousttue o GI/IOHOFI/I‘-ICCKI/I Ba’XHBIX
OpPraHUYeCKUX BEIICCTBAX — KHPaX,
Oenkax W yriieBoaax

74

Kpemnunid, ero puszndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup kpemuus (1V), kpemHueBas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpaxTueckas padorta Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnennne HeMeTaJIbl i UX
COEIMHEHUS

78

Brruucnenust maccobl (00bE€Ma; H.Y.)
MPOJIyKTa peaKuu Mo JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKaLIEero ONMpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEH

79

KonTtponpHas padota Ne 3 o reme
«BaxHeiume HeMeTaubl U UX
COEJIMHEHUS

80

OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Meramibsl A- u b-rpynn

82

Mertannuyeckas CBSI3b U METAINIMYECKast
KpucTallinyecKas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJIJIOB OT
CTPOCHHA KPUCTAJIJIOB




83

O6H_[I/Ie XHMHUYECKHE CBOMCTBA METAJIJIOB

OOu1re cnocoObl MOJTy4eHUsT METAIUIOB,

84
Metamnyprusi. CriaBbl
DNEeKTPOIN3 PacIUIaBOB U PaCTBOPOB COJIEH

85 KaK OJIMH U3 CIIOCO00B MOJTY4YEHUS
METaJIJIOB

86 Brruncienus mo ypaBHEHHUSM DJIEKTPOJIN3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsaTre 0 KOPPO3UU METAIIOB
Brrancaenus coctaBa cMecel ¢

88 WCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

89 PaznmmuHabIe TUITBI BEIUMCIIEHHH 110
YpaBHEHUSAM XUMHUUYECKUX PEAKITUI

90 Mertambt A-rpynmn. [enounsie MmeTambl

01 Haxoxnenue B mpupone. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcHIBbI M THAPOKCUIBI HATPUS U KAJTUS

93 [llerouyHO3EMEIbHBIC METAJLIBI

94 Baxxueiimme coequHESHUS KaJIbIIMA,
CBOMCTBA, TPUMEHEHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpaktuyeckas padora Ne 8 o reme

96 "JKEcTKOoCTh BOABI M METOJIBI €€
ycTpaHEeHUs"

97 AnmoMuHMR




AmboTepHBIE CBOMCTBA OKCUIA U

%8 TUIPOKCHUIA ATFOMUHHS

99 OO6mas xapakTepucTuka MeTayiioB b-
rpymi (ITOOOYHBIX TOATPYIIIT)

100 [lepBoHauanbHBIE IPEACTABICHUS O
KOMITJICKCHBIX COSAMHCHUSIX

101 Mens u cepebpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKcax cepedpa U Meau

103 [uak

104 AmpoTepHbIe cBOWCTBA OKCHIA U
THIPOKCHU/IA INHKA

105 Kemnezo

106 Oxcunpl, THAPOKCUIBI U conn kene3a (1) u
xenesa (1)

107 UyryH u cTajib — CIUIaBHI Kee3a
[IpakTuueckas padorta Ne 9. Pemenue

108 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxHeiiue MeTauibl U KX COSIUHEHUSD)
Brriunciienust coctaBa cMmeceil ¢

109 HCIIOJIb30BAHUEM PEIICHUS CHCTEM
ypaBHEHUH

110 Pa3nuyHbie TUIIBI BEIYKCICHHH 110
YPaBHEHUSM XUMHYECKUX peaKlui

111 KonTtponrHas padota Ne 4 o teme
«BaxxHeiilme MeTamibl ¥ KX COSIUHEHUSD

112 bezonacHoe Hcnoab30BaHNE BEIIECTB U

XUMUYECKUX PEaKIii B OBITY




113

HoBeie maTepualibl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUM)

114

XuMuUs U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIoLIeH
cpensl. [loHsTre o npeaenbHO T0MYCTUMOM
koHueHTpauuu Beuiects (I11K)

116

DKOJIOTUYECKHE MPOOIIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTIIEpPOia, a30Ta, CEPHI,
TSOKETBIX MeTauI0B. PoIb XuMuM B
PEIICHUH YKOJIOTHYECKUX MPOOIIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B UBMEHEHHUH CBOWCTB
XMUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUN
B M€pHOJIaX U TPyIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buibt
XUMHAYECKOH CBSI3U

120

Kinaccudukanus XuMuuecKuX peakiui 1mo
pa3IMYHBIM IPU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JIMIHBIX YCIIOBHUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus coient




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeJCTaBlIeHUI 00 1
AIIEKTPOIUTUYECKON TUCCOITUAIINN

124 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 1
peakiuu. IIEKTPOIIU3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XVMHUYECKUE PEAKLIUN»
[Ipaktuueckas padota Ne 11. Pemenne

126 SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeEME 1 1
«MeTaibl, HEeMETaUTBI U MX COSAMHEHHS)

127 PesepBHblit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 PesepBHbIil ypok 1

134 PesepBHbIil ypok 1

135 PesepBHbIil ypok 1

136 PesepBHblii ypok 1

OBLIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo reme: «IlepBoHAYATBEHBIC XUMUYCCKHUE TTOHSITHSDY
pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIa,
XUMUYECKUN D3JIEMEHT, MPOCTOE BEHIECTBO, CJOXHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJIIpHAs Macca,
1.1 MaccoBas J0JiI XUMHUYECKOTO DJIEMEHTAa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XHUMHYCCKas PeakIus, KIACCU(PHUKAIUS PEaKIUi: PEaKIuu COCIMHCHHS,
peaKkuu Pa3lIoKCHUs, pPEaklUW 3aMelICHUs, peakluu oOMeHa, JK30- H
SHIOTEPMHUUYECKHE pEaKIuu, TeIioBod dddexT peaknuu, pacTBoOp,
MaccoBas JIOJISI BellecTBa (MPOIEHTHAs KOHIICHTPAIIHsI) B pacTBOPe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX IOHATHH U
' MPUMEHSTH 3TU MOHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHU i
13 HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIEHUS (GOpMyJ BELIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUSs, 3aKOHa ABOTaApo
1.5 OTIPEJIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJacCU(QUIMPOBATh XUMHYECKHE peakuud (0 YHUCIy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »JleMeHTa 1o Qopmye
' COEMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJbl TMO3HaHHS — HaOJIIoAeHue,
' U3MEepeHne, MOJAETUPOBAHNE, IKCTIEPUMEHT (PEaJIbHBII U MBICIICHHBIN)
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTaHUIECKUX BELIECTBY
91 pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX TMOHSTHUIH: OKCHJ, KHCJIOTa,
' OCHOBAHHE, COJIb
59 OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeI€HHOMY KIaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA
94 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJISAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUsS XMMHYECKUX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBUSX

2.6

CJIEZIOBATh MPABUJIAM IIOJIb30BAHMS XUMUYECKOH MOCYI0N U JTa00paTOpPHBIM
o0OpynoBaHUEM, a Takke IpaBuiaM OOpalleHus C BELIECTBAMU B
COOTBETCTBUM C HUHCTPYKUUSMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHMCIOPOZA), HMPUIOTOBIEHUIO PACTBOPOB C OIPEAEIEHHOI
MAacCOBOW JOJIE pPacCTBOPEHHOIO BEUIECTBA, I[UIAHUPOBATh M IPOBOJAMTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPACIO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIBIO MH/AUKATOPOB (JaKkMyc, peHon(Tanent, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKINu

[To teme: «llepronnuecknii 3akoH u lleproaudeckas cucteMa XUMHYECKHX
snementoB J[. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHUH: SIIpO aToma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTailb, pauyc aToMa, XUuMUYecKas
CBSI3b, HOJISIpHAs u HEMoJIsIpHas KOBAJICHTHasI CBS3b,
JIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBfA3b, MOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leproanueckoit
CHCTEMBl ~XMMHYECKHX OJICMEHTOB: pa3jinyarh TMOHATHS  «TJIAaBHAs
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpsiBaTh  cmbici  [lepuonuueckoro 3akona J.M. Menneneena:
JEMOHCTPUPOBaTh TMOHUMAHUE MEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCHTB O6OSH&‘ICHHH, KOTOPBLIC UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ 4YHCIOBBIMHU
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYCCKHUX 3JICMCHTOB (COCTaB n
3apsaa  dapa, o6mee YUCJIO  JJICKTPOHOBH  paCHpCACIICHUC HUX II0
QJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OnpChACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH n I/IOHHaH)B
HCOPraHUYCCKUX COCIUHCHUAX

9 KIIACC




Kox
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKus»

1.1

pacKpbhIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJICKTPOJIMTUYECKAS TUCCOLIUALINS, PEAKITTU
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HEoOpaTHMbBIE  PEAKIMH, OKHUCIIUTSIPHOBOCCTAHOBUTEIIBHBIE PEaKIIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHUE, AJUIOTPOIIHUS,
aMm(poTepHOCTh, XUMUUYECKAasl CBSI3b (KOBaJIEHTHAs, MOHHAsS, METAJUTMUECKasl),
KpUCTAJUTMYECKasi PeméTka, CIuIaBbl, CKOPOCTh XUMUUYECKOU peaKkiuu

1.2

WIUTIOCTPUPOBATHL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUH W
MNPUMCHATH O3TU TOHATUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh  YPAaBHEHUS  D3JEKTPOJIUTHYECKOH JMCCOLMAIMM  KHUCIOT,
LIEJI0YEH U COJIEH, TOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpbhIBaTh  CYIIHOCTh  OKHCJIHTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIIHil
MOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUECKON PEaKIINU

Ilo Temam: «Hemertamiel W UX CcOeOWMHEHUs» U «MeTamibl W UX
COEIMHEHU S

2.1

XapaKTepH30BaTh (OMUCHIBATh) OOIMME M CHenudUUecKkne XUMHYECKUE
CBOWMCTBA TMPOCTHIX W CJOXKHBIX BEIIECTB, TOATBEPXKIAsl OIHCAHHE
MpUMEpaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHX PEaKIUii

2.2

COCTABJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHE
T€HETHYECKOM CBA3U MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAaHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3IMYHBIX
YCIOBHUAX

2.4

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakKe IMpaBwiaM oOOpalleHus C BEUICCTBAMHU B
COOTBETCTBUU C HHCTPYKIUSMH 1O  BBITIOJIHEHUIO  J1a0OPAaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMmaKa M yriaeKucioro rasa)

2.5

MIPOBOJIUTH PEAKIMH, MOATBEPXKIAtOIINEe KaUeCTBEHHbIM COCTAaB Pa3IUUHBIX
BEIIECTB: PACIO3HABATH OMNBITHBIM MNYTEM XJIOpUA-, OpOMUA, HOIUL,
kapOoHat, ¢ocdar, cunMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMHSA U OKpYXKaroIlas Cpeiar»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSTHM: HI[K BCIICCTBA,




KOPpO3Hs METAIIJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPAI[M MBICIUTEILHON ACATEIbHOCTH — aHAJN3 U
CUHTE3, CpaBHEHUE, 0000IICHHEe, CUCTEMATH3AIINIO, BBISBICHUE MPUIHMHHO -
CIICZICTBEHHBIX CBS3€H — JUIS M3Y4EHUS CBOMCTB BEIIECTB U XUMHUYECKHUX
peaknmii; ecTeCTBEHHOHAy4YHBIE METOJbl TMO3HAaHWUS — HaOJIIo/eHue,
U3MEpPEHHUE, MOAECTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMuM B KU3HU 4YelOBEeKa. XUMHUS B CUCTEME HayK. Tema u
BeniecTBa. uznueckue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEUIECTB

1.2

ITonsgarue o METOJaX IIO3HAHUA B XHMMHH. YucTteie BeieCTBa W CMCCH. Croco0sbl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUECKHE 371eMEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cioxHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX D3JEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemecTB. OTHOcHUTEnbHass aToMHas Macca. OTHOCHUTEIbHas
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BeniectBa. Mosb. MossipHas Macca. B3auMocBsA3b KOIMYECTBA, MACChl U
YuCcia CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel 1o QopMynaM XHUMHUYECKUX
COEeIUHEHNN

1.6

®U3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHUYECKasl peakius U €€ MpU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BEIIECTB. XUMUUeckue ypaBHeHus. Kinaccuduxaius XuMU4ecKkux
peakiuii (CoeTuHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW MOCYAOH, C MpaBuUiIaMu
paboThl B JabopaTopuu U NMpuéMaMu oOpalieHus ¢ J1adopaTOpHbIM 000PYyAOBaHUEM,
W3ydeHHe M OmHcaHue (PU3NYECKHX CBOWCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB,
HaOmroieHue (u3ndeckux (ITUIaBJICHHE BOCKA, TasHHE JIbJa, pACTHpPaHHE caxapa B
CTYNKEe, KUIICHHE ¥ KOHJCHCAIUs BOJABI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHUCIIOTOH) SIBJICHUH,
HAOJIOJICHUE H  ONHMCAHUE MPU3HAKOB MPOTCKAHHWS XUMHUYECKHX  PEaKIUii
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna memu(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKele3a C
pactBopom comu meau(ll), uzyuenue cmocoOoB pasneneHus cMmeceil (C MOMOUIbI0
Maruura,  (QWIbTPOBAaHWE,  BBIIAPUBAHWE, JUCTHUIALHUSA,  Xpomarorpadus),
MPOBEJICHUE OYHMCTKH TOBAPEHHON COJHM, HAOMIOJEHHE M OMHUCAaHHE pPe3yJIbTaTOB
MPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUe
Moenei MOJIeKy (IapoCTeP>KHEBBIX)

Baxwueiimne NpEACTAaBUTCIIM HCOPraHNYCCKUX BCHICCTB

2.1

Bozayx — cmech razoB. CocTaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BEILECTBO.
Haxosxnenue xucinopo/ia B Ipupoje, pusnueckue 1 XMMUYeCKUe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. I[lpumenenne kucinopona. CrocoObl MOJSydeHUs KHUCIOpOJa B
nabopaTopu M TpOMbIIIIeHHOCTH. KpyroBopoT kucinopona B mpupone. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3((eKT XUMHUUECKON peakiuy, TEPMOXMMUYECKHE YpaBHEHUS, DK30- U
SHAOTEPMHUUECKUE peakiuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHEe 030HOBOTO CIIOS

2.3

Bomopox — sneMeHT M mpocToe BemiecTBO. HaxokIeHue BOIOpoIa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI MMOJIy4YCHUA. KucmoTer n
coim
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelienHsle u
HEHACBHIICHHBIE PacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHE cBOoWcTBa Bojbl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJE M B JKU3HM denoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHEHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coeauHeHuit. Oxcunpl. Knaccuduxaims oxcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeCoIe00pa3yroIIre.
Homenkinarypa okcuaoB. ®u3nueckue U XMMUYECKUE CBOMCTBA OKCUIOB. [lomyduenue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE U XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosnydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucinor. ®Puszudeckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Psgn axktuBHoctH MeTaiwioB H.H. bBekerosa.
[Tonydenue KUCIoT

2.9

Comu. Homenknatypa coJieid. @Du3MYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enernueckas cBI3b MCXKAY KilaCCaMH HEOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
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XUMHUYECKUH JKCIIEPUMEHT: Ka4eCTBEHHOE OIpPEICICHUE COJCPKAHUS KUCIOpPOJa B
BO3/yXe, MOJy4eHHe, cOOMpaHue, pacro3HaBaHWE M U3yYCHHE CBOWMCTB KUCIIOPOJA,
HaOJI0/ICHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHHUS U
MpeKpaleHus: ropeHus (roxapa), 03HAKOMJICHHE ¢ 00pa3liaMu OKCHIOB M OIHCAHUE
WX CBOWCTB, MOJIydCHHE, COOMpaHKE, PACIIO3HABAHNE U M3y4YCHUE CBOWCTB BOAOPOA
(ropenue), B3ammojelicTBue Bojgopona ¢ okcuaoMm  meau(ll)  (Bo3amokHO
WCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIOICHUE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJICJJOBAHUE OCOOCHHOCTEH DPACTBOPECHHUsS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C OMpPENeIEHHONM MaccoBOHM JoJeit
pacTBOPEHHOTO BEIIECTBAa, B3aWMOJEWUCTBHME BOJBl C MeTallaMH (HATpHEM U
KanpIueM) (BO3MOXHO MCIIOJIb30BaHHUE BHUJIEOMATEPHATIOB), OMPEEICHUE PAaCTBOPOB
KHCIIOT H IIeJOoYel ¢ TMOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAHUE OOpasIoB
HEOPraHMYECKUX BEIEeCTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHWE W3MEHEHHUS OKPACKH
WHJMKATOPOB B PAacTBOpPAx KHUCIOT W MIeNOoYeH, M3yuyeHUEe B3aWMOJCUCTBUS OKCHIA
memu(ll) ¢ pacTBopoM CcepHOW KHCIOTBI, KHCIOT C METaJUlaMH, peaKIuit
HEWUTpanu3alluy, TMOJyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOpPa COJM, PELIECHUE DKCIIEPMMCHTAIBHBIX 3a7a4 II0 TEME
«BaxHenmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUN

IIepnoanueckuit 3axkoH u [leproaudeckas cucteMa XUMUYECKUX diemeHToB [1.1.
MemnneneeBa. CtpoeHue aToMoOB. XuMH4ueckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKM KIacCH(PUKAIMH XHUMHYECKHX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMEIbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0Opa3yloT aM(pOTEepHBIE OKCUIBl H
TUAPOKCHUJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomepuoaHass u anuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux onemeHtoB J.M. MenneneeBa. Ilepuoael u  rpynimsl.
@uU3NYECKUI CMBICII NOPAIKOBOIO HOMEpPa, HOMEPOB IIEPUO/IA U IPYIIIIBI JIEMEHTA

3.3

Crpoenne artomoB. CocraB aToMHbIX sjaep. W3oromsl. Onekrtponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cuctemMbl [[.MI. MenneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX JJICMCHTOB,
MCTAINIMYCCKUX WU HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U Ilepuoauyeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenaeneeB — yu€HbI U TpakIaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenbp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BOccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BEIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHA
(ropeHue, peakluu pa3ioKeHHs, COSAUHEHU )

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepuoamyeckass cucremMa XumMuU4yecKux dneMeHToB J[.H.
MenpgeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX BJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIUSL, KAIbIUA U UX COCITUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM JJIEMEHTOB B Ilepuoauueckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUAbl XUMHUYECKON CBSI3H. THIIBI KPpUCTATNINYCCKUX peIJ_IéTOK,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKH U BHIA
XUMUYecKoi cBs3u. Knaccupukamus M HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMUYECKUE CBONMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHEeTHYeCKas  CBs3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUW 0 Pa3IMYHBIM MpU3HAKaM ([0 YHCITYy U
COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX D3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U 3HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUYECKUE ypaBHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON pEAKIUN

1.4

[lonsitTne 00 oOpaTMMBIX M HEOOpPaTUMBIX XHMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX W TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akToppl, BIUSIOUIME HAa CKOPOCTh XHMHUYECKOW peakuMH U TOJOKEHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHUCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pPEAKIUH. CocraBieHrue  ypaBHEHHH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C HUCIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OaaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHI.
KatnoHnpl, annoHel. MexaHu3M JIUCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xumudeckor cBsi3u. Crenenp auccommanuu. CUIbHBIE W CIA0bIe AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. Y ClioBHsI TPOTEKaHUS PEaKInii HOHHOTO OOMEHa, MOJTHBIC
U COKpalIEHHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNA 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsAITHE O THAPOIU3E COoJieH

1.7

XUMHUYECKUH SKCIIEPUMCHT. O3HAKOMIICHHUE C MOJCIIIMU KPUCTAIIIMYCCKUX peH_IéTOK
HCOPraHM4CCKUX BEIICCTB — MCTAJIJIOB U HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaSa), CJIOKHBIX
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTH CKOPOCTH XUMHWYECKOH
pEaKkiuu oT BO3I[CI>10TBPIH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOJHOCTH
PacTBOPOB BCHIECTB, IpoLecca JUuCConrauu KHUCIIOT, H.[GJ'IO“ICﬁ H coJeH (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE OIIBITOB, HIJIIOCTPHPYIOIIUX
IIpU3HAKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OcCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIBITOB, WJUIIOCTPUPYIOIIHUX HNPUMEPBI OKUCIUTCIILHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€aKuun pPasIoKCHUA, COG,Z[I/IHCHI/U{);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6ma51 XapaKTCpUCTHUKa T'aJIOTCHOB. Oco0eHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/Ie nu (1)1/13qu01<1/16 CBOICTBaA IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha ImpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTallilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M 4YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBIE MOAU(UKAIIMY KHUCIOPOJa U CEpBI.
Xumuueckue cBoiicTBa cepbl. CepoBOOPO, CTpoeHHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢bu3nveckue U XUMUYECKHe CBOMCTBA (OOIIME KaK MPEICTaBUTENs Kilacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JeKamnue B OCHOBC IIPOMBIINIJIICHHOIO
cnocoba moiy4deHusi cepHoil KucioTel. [lpumenennme. Comm CepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ coeqUHEHUN B
npupoae. XUMHUECKOE 3arpsA3HEHHUE OKpYXKAIOLIEH Cpeabl COCAUHEHUSIMH CEpbI
(KUCIOTHBIE  JOXKIM, 3arpsi3HEHUE BO3QyXa M  BOJOEMOB), CIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OO6mas xapakrepucTtuka 3ymeMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUS. A30T, pacpoCTpaHEHHE B MPUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHue U npumMeHenne. Conu aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHUE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuMss Ha HMOHBI aMMOHUSL
A30THas KuCloTa, €€ mojydyeHue, pusndeckue u XuMU4eckue cBoicTBa (00Imume Kak
IpeICTaBUTEN Kiacca KUCIOT M cnenuduueckue). Vcnonp3oBaHue HUTPATOB M
coJiel aMMOHMSI B KaueCTBE MHHEpaIbHBIX yAOOpeHHi. XUMHUYECKOe 3arpsi3HEeHHe
OKpY)Xarollle cpeibl COEOUHEHHSIMH a30Ta (KUCIIOTHBIE IO, 3arpsi3HEHHe
BO3/yXa, IIOYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Momudukanuu Gochopa, GUNMUECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kucinora, GU3NISCKHE U XUMHUIECCKUE
CBO¥icTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPATBHBIX
ynoOpeHuit

2.5

OOmiast xapakrepructuka 31eMeHToB |VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTCINICHW OKHUCICHHS. YTIEpoJ, aUIOTPONHbIE MOIU(HUKALNH,
pacrpocTpaHeHue B MpUpoje, (U3MYecKHe W XMMHUYECKHE CBOWCTBA. AICOpPOIHS.
KpyrosopoT yriaepona B nmpupojae. OKCupl yriiepoaa, ux GU3HUECKUe U XUMHUECKUE
CBOWCTBA, JICHICTBME HAa JKUBBIC OpPraHMU3MBI, IIOJyYCHHE W TPUMEHCHHUE.
DKoJoruveckre mpoOsieMbl, CBsa3aHHble ¢ okcuaoM yriepona(lV); rumotesa
rJ100aTBbHOTO MOTEIUICHUS! KJIMMAaTa; MapHUKOBBIN 3¢ dekT. YronbpHas KUcaoTa U eé
ConmM, WX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U TPUMCHCHUE.
KavectBenHasi peakius Ha KapOOHAT-WMOHBI. Vcnosb3oBaHHe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBITIIICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHnYCeCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMICPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB u XMMHUYECKOE CTPOCHUC. IToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YrjieBo4ax — U UX pOJIK B JXKU3HU YCJIIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO
OpPraHU4vYC€CKUX U HCOPTAHNUICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHWE U TPUMEHEHHE.
Coenunenus kpemMHus B npupoje. Obuue npenctasieHus o0 okcuae kpemuus(1V) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOJIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIJ_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIIO,
IeMeHT, OeroH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3L0B HEOPraHMUECKHUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyeCTBEHHBIX pEakIUil Ha XJIOPHUJI-UOHBI U
HaOJIO/IeHUEe TPU3HAKOB HMX MPOTEKAHMS; OMBITHI, OTpakaloulue (QHU3MUECKUue |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U MX COEJUHEHHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslaMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJeHUE Tpoliecca OOyTiMBaHUS caxapa IMOJ JIeHCTBHEM
KOHUEHTPUPOBAHHOM  CEpPHOM  KHCIOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBieHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(ar-
WOH W HaOmo/ieHue MpHu3HaKa e€ MpOTEeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMAaTepHasoB), obpasmamMu a30THBIX M (PochOpHBIX ymOOpeHHid; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ U M3y4eHHE CBOMCTB aMMHakKa; IpPOBEJIECHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (pochaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENIbIO
(BO3MOXHO HCTOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE MoIenen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, GQymiepeHa; O3HAKOMIICGHHE C
MPOLIECCOM  aJCOPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, pacliO3HaBaHWE M H3ydeHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJCHHWE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-HOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIUEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3ajady [0 TeMe
«Baxuneiiue HeMeTauIbl U UX COSAUHEHUSD)

Merannsl 1 ux COCINHCHUA

3.1

OO0mrast xapakTEepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxxkenus B [lepuoandeckoi cucreMe xumuyeckux siementoB .M. MenneneeBa u
cTpoenusi atoMoB. CTpoeHHe MeTauioB. MeTraumueckas CBs3b W MeTajuIMuecKas
KpHUCTa/UIMYECKas PeIIETKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METAJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4YeHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
koppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCEMEC XHUMHUYCCKHX
OJICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX AaTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznyeckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/ISI). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUIN

3.4

[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIOKEeHHE B llepuomuyeckoi
cucreme xuMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HAaXOXJEHUE B Ipupojae. PU3NYeCcKue U XMMHUUYECKUE CBOMCTBA MAarHus U KaJbLIMs.
Baxneiimue coequHeHUs Kanbliusg (OKCUA, THAPOKCUA, coyn). JKECTKOCTh BOIBI H




crocoOsbl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoguueckoii cucreme Xxumudeckux anemeHTos J[.M.
MenjeneeBa; CTpO€HHE aTOMa; HaXxOKJACHUE B Ipupoe. PU3nUecKue U XUMUYECKUE
CBO¥cTBa aMOMUHHA. AM(OTEPHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA ATFOMUHUS

3.6

Kene3o: mnosoxenue B Ilepmogumyeckoil cucremMe XuUMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; cTpoeHHE aTOMa; HAXOKJeHUE B Ipupojie. Pu3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuasl u conu xeneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJY4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; U3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJEHCTBHS OKCHUJIA KaIbIUs
U HaTpusi C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BUJICOMATEPUANIOB); HMCCIIEIOBAaHUE
CBOMCTB >KECTKOM BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB MMPOTEKAHNUS KaYECTBEHHBIX peaKuil
Ha MOHBI (MarHus, KaJblUs, aTfOMUHHS, IUHKa, xene3a(ll) u xemnesa(lll), meau(ll);
HaOJI0/IEeHUE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MIJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE BHJAEOMATepUaloOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHJA AQTIOMHUHUS W TUAPOKCUIA LMHKA; pPELIECHUE
SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BajkHelne MeTamibl U UX COeAMHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BeniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YyenoBeka. XUMHs M 3[I0pOBbe. bezonmacHoe MCHOIb30BaHUE BEIIECTB M XUMHYECKUX
peaknuii B ObITy. [lepBast mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHHUM 3KoJIoTHYecKuX mpoosieM. [IpupomHbie
HUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, HOPUPOIHBIA ra3, HE(PTb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN OKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuasioB (CTEKIJIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH NPUPOJbI, TOHUMaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMMUYECKOHM HayKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOIel KyJabTyphl W  MPaKTUYECKOM
JeSITEIbHOCTH YEJIOBEKa B YCIIOBUAX COBPEMEHHOI'O 00IECTBA; TOHUMaHUE
MEeCTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJAaxX IO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBHBIX W
TEOPETUYECKUX METOJIaX MCCIETOBAHUS BEUIECTB M U3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJ

1.3

0o chepax mpodecCHOHATBHONW MACSITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMHA, OCHOBAaHHBIMH  Ha  JOCTHKCHHSIX
XHUMUYECKON HAyKH, YTO IMO3BOJUT OOYYAIONIUMCSI PACcCMATPUBATh XUMHIO
Kak chepy cBoeil Oymymiel mpodecCHOHATBHON NeATEeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU Kak MPOQHIFHOTO MpeaAMeTa MpHu Tepexoie Ha
YPOBEHB CpellHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHWYECKUX 3HAHWHN U YMEHHUE IPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHYECKUE MOHATUS: XUMUUECKUN JIEMEHT, aTOM, MOJIeKYIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOIHOPOIHAS
CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJspHas MaccChl, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIA O00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsis), XUMUYECKas peakiusi, Peakiuu COeIUHEHUS,
peaKIuy pa3iokKEeHUs, PeaKIMu 3aMelICHUs, peaKIuu OoOMeHa, TeroBOM
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIMH, PacTBOP, MaccoBas
JIOJIS. XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasl JIOJS U MPOLICHTHAS
KOHIIEHTpAallMsl BEIIECTBA B PAacTBOpE, SAPO aTOMa, SJIEKTPOHHBIM CION
aToma, aroMHas opOuTamb, pagUyc aroma, BaJIEHTHOCTb, CTEIEHb
OKHCIICHUs, XUMHYECKasi CBA3b, 3JIEKTPOOTPULIATEIBHOCTh, MOJSPHAS H
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAasg,  MeTaJuInyeckKas,
MOJIEKYNIIpHAsi), WOH, KAaTHOH, AaHWOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST ~ JUCCOLMAIMS,  peaklWd  HMOHHOTO  oOMeHa,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiu, OKHUCIIUTETh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, JJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC U HEOOpATUMbIC PEAKIIUH, CKOPOCTh XUMUIECKOM
peakuuu, karanuszarop, [IJIK, koppo3us MeTaIOB, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
AIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenne ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIEH:

3.1

yMEHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCIIE MHUHEPAJIbHBIE YAOOPEHHS, METAUIbl W CIUIaBbl, TPOIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJis, TIPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SICTBE, HA TIPOU3BOJICTBE U TIOHUMAHHE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YelloBeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAIOIYIO PUPOIHYIO Cpeny

3.2

YMEHHE UHTErpUPOBATh XMMHUECKHE 3HAHUS CO 3HAHUSMU APYrUX YUeOHBIX
MpEAMETOB

3.3

HaJuuyue ombITa padoThl C pa3IMYHBIMU HCTOYHHUKAMHM HMH(OpPMAIUH IO
XMMHM  (HaydyHas W  HAy4YHO-TIOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OIEHMBaTh HMHGPOpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €€
JUIS pelieHus yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHoBaMM TMOHSTHHHOTO armapaTa ¥ CHMBOJHMYECKOTO S3bIKa
XUMHUHU Ui COCTaBJICHUS (OPMYIT HEOPraHMYECKUX BEIIECTB, YpaBHEHHIA
XUMHUYECKUX PEaKIuii; ocHOBaMH xuMuuyeckoid HomeHkinatypel (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBSA3b MOJIOKEHUS eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHYECKUX
JJIEMEHTOB (CocTaB H  3apsia  sAapa, o0Illee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DIIEKTPOHOB TIO0 JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIHS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BJIeKTpOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTCMC (B
MaJIbIX TIEpUOJAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCaKIINU




YMeHue onpenearh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMHUYECKUX dJIEMEHTOB, 3apsij] HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIh H BOCCTAHOBHTEIT
9 YMeHue xapakTepru3oBaTh (pU3NUecKre U XUMHYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KpEMHHH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaIBIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIBI U TUAPOKCUIbI MeTamioB |-IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (Il u 111), oxkcnast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TuCTas, a30THasd, ¢ocdopHas, yroJybHadi,
KpEMHHEBast KICJIOTa U UX COJIH )
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHYCCKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cocTaBisTh MOJEKYISIPHbIE U MOHHBIE YPAaBHEHUS peaklUii, B TOM
17 (o) (<
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKUE CBOMCTBA HM3YyYEHHBIX KJIaccoB (TPYII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCTATH (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCcCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 ypaBHEHHSIM XMMHUYECKUX PEaKlMid M HaXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOTO TO3HaHUA (HaONoJeHne, H3MEpPEHHeE,
121 OKCMIEPUMEHT, MOJICIUPOBAHKE) MPU H3YYCHUU BEIIECTB U XMUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy M TMPEATOXKUTh MYyTH €&
pelieHus
12.2 0e3o0macHO# paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION U

1a00paTOpPHBIM 000PYIOBAHUEM




12.3

MpaBWIaMH 0€30TMacHOTO OOpaileHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCETHEBHON KM3HU, TPAaBWJIAMU TIOBEICHUS B IENAX CcOepexeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM Cpedbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3/ECUCTBUSI HA JKUBbIE OPraHU3MbI ONPEEIEHHBIX BEIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmuamne MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYLICCTBJIICHUSA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHYECKHUMH SIBJICHUSMU; OIIBITBHI, WILTIOCTPHPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

H3yUYEHHE CIIOCOO0B pa3/Ie/IeHUs] CMecCei

13.3

MIOJIy4E€HUE KUCIOPOJa M U3Yy4CHHE €r0 CBOMCTB; IOJIY4YEHHE BOJAOpOJA U
U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKHCIOIO ra3a U H3Y4YEHHE €TI0
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  pPAacTBOPOB €  ONPENENEHHOM  MAacCoBOM  JOJEl
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIIeIOBAaHUE M ONHMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3y4YCHHE B3aUMOJCHCTBUS KHUCIOT C METAJUIAMH, OKCHIaMHU
METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAaHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHHe aM(OTEpPHBIX CBOMCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHne SKCIEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxxnennne HeMeTaluIbl M UX COCIHMHEHUM»; «BakHeHIIIe MeTaluIbl U UX
COEIMHEHU

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, HIUTFOCTPHPYIONINE TPU3HAKU TPOTCKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUI-, HOAUM-, cylbdat-, docdat-,
KapOOHAT-, CHWJIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHUS, keneza (2+) um xenmeza (3+), meau (2+),
IIUHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBAThL CBA3UM MCKAY PCaIbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU W IIpOoHCCCaMH, MPOUCXOAAINIMMH B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHAN

Kox

1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTH. CHMBOJIBI XUMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSHCTBA cocTaBa  BCIICCTB. OTtHOCHUTEILHAS aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIdpHasA Macca. Maccosas J0JId XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHEHNN

1.5

KomnuectBo BemectBa. Moabs. MomsapHuas wmacca. MonsapHbelii 00bEM  Ta3oB.
BzanmocBsa3b KOJIMYECTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

®U3NYECKHE U XUMHUYECKUE SABJICHUA. XUMHUYECKas peakius U €€ NMpU3HaKh. 3aKOH
COXpPAHEHUS MaCChl BEIIECTB. XUMHYECKUE YPaBHEHUS

[Tepnoanueckuit 3axkoH u Ilepuonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHTtoB /JI.U.
MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB MEepHO0/Ia U TPYIIIBI 3JIeMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX sAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XuMuueckux neMeHToB [leproanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUYECKHX DJJIEMEHTOB IICPBLIX TpéX
IIepruoaoB, Kajausi, KaJlbI U1 (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOﬁCTB) Hn ux COGI[I/IHCHI/Iﬁ B COOTBETCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHAas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBsa3b. Mertamnueckas
CBSI3b

3.2

Tumnsr KpHUCTAITNINYCCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/ILIeCKaH), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJAa XUMHUYECKOH CBA3H

Baxwueiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHWYECKUX COCIMHEHHHA: OKCHJIOB
(coseoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIE) U HECOJIC00pa3ykoIue;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHUCIIOPOAHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COJICH (CPETHUX U KHCIIBIX)

du3znyeckue M XHUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOPOa, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHUs
@u3nyecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpuS,
4.3 Kajlusl, MarHus W KajiblUs, aJIOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaIpsHKEHUH METaJUIOB
44 du3nyeckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COEAUHEHUH HEMETaJJIOB:
' XJIOPOBOJOPOJia, CEPOBOJOPOJIA, aMMHAKa
duznyeckue U XuMUYecKre cBoiicTBa okcuaoB HemeramuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). Ilomydyenne oxcuaoB
HEMETaJIJIOB
46 Xumunyeckue cBoiictBa okcuaoB: MeramwioB |A-IIIA rpymnn, umnka, menu(ll) u
xenesa(ll, 11). TTonyueHre OKCHIOB METAIIJIOB
XUMHYECKHE CBOWCTBA OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUS, Kele3a, IUHKa). [loaydeHne ocHoBaHUIl UM aM(pOTEpHBIX
TUAPOKCHIOB
OO0mme XUMHUYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOJHOM, CEPOBOIOPOTHOM,
48 CEpPHHUCTOMW, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCJIOT
4.9 OO6mue XuMHUIECKHe CBOMCTBA cpeHuX coier. [lomydenue coneit
410 [lonmyuenue, cobupanue, pacno3HaBaHHE BOJOPOJa, KHUCIOpPOJa, aMMHaKa,
YTJIEKUCIIOTO Ta3a B JIabopaToOpHH
411 [Tonyyenne amMmmaka, CEpHOW W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOI1ue
' CHOCOObI MOJTYYESHHS] METAJUIOB
4.12 | T'enermueckasi CBSI3b MEXIY KJIaCCaMU HEOPTaHUUYECKUX COEIUHEHUN
5 XHUMHUYECKUE PEAKIUU
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY H
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3D (EKTy, M0 U3MEHEHUIO
CTENEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB
5.9 TermnoBoil »pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE ypaBHEHUS. DK30- U
' SHIOTEpPMHUUECKHE peakuu. TepMOXuMUYecKue ypaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTENIbHBIE  peakuuu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 IIpoueccer OKHCJIEHHUS " BOCCTAHOBJICHHSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopust snexrposnTHyeckod aucconrannu. KaTHoHBI, aHUOHBL. JJEKTPOJUTHI U
' HERNEeKTPOINThl. CuilbHBIE U c1a0ble 1eKTPOIUThl. CTeNneHb JUCCOLMAuU
55 Peakiiun moHHOTO 0OMeHa. Y CIOBUs MPOTEKaHUs peakMii HOHHOTO OOMEHa, MOJIHbIe
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEaKLUil
6 XUMUS U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEILECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX 0KOTaX U OTPABIICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpY’Karollell cpeibl (KUCIOTHBIE JI0KIHU, 3arps3HEHHE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nomyctumas — koHueHtpanus Bemects  (IIJJK). Posnp xumum B peuieHuun
HKOJIOTUYECKUX TPpoOIeM. Y CHIIeHHe TAPHUKOBOTO 3P QeKTa, pa3pyieHrne 030HOBOTO
ciost
[Tpumenenue cepsbl, a3oTa, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY,
MEJUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHenue mertannoB u

6.3 CIUIaBOB (CTaib, YyryH, AFOPATIOMUHUH, OpOH3a) B OBITY M TPOMBIINIJICHHOCTH WX
coemuHeHui. [loHsITHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), TPOAYKTHI
uXx rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKHX BEIIECTBaX KAaK O COEAMHEHMSX

6.5 yriaepona (MeTaH, 3TaH, STHJIEH, alleTWJIeH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KHCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: >KMpax, OelKkax, yrieBojax — M HUX
POJIK B )KM3HU YeJIOBEKa
7 Pacuérsr:

7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI

7.2 Macchl (MacCoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






